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Schnauss,  J.    Formic  Aldehyde  in  Photography l(>4 

Schneider,  A.    Synthetic  Carbolic  Leid 5-15 
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Manufacture  of  a  New.    (P)  Johnson.    From  Salomon 1050 

\  ntiv  plies.     (P)  Roberts  and  others OS 

i  P I  Tweedie '-'s 

Apparatus  for  Periodic  Dispersion  of.    (P)  Upward 400 

Applying  to  Wine,  Beer,  &c.    (Pj  Boake  and  Roberts) 1057 

ipiol.    (Ginsberg) 645 

And  its  Derhativcs.Constitutionof.  (Giamician  and  Silber)    962 

Appliances,  Exhibition  of  Chemical,  in  Berlin.    (T.R.)  5S7 

\pii-atropine S89 

Apoeynacete,  The.    (Chem.  and  Drug.) 1151 

\  rabinon.    (O'SuUivan) 400 

Arecaidine.    (Jahns) 1146 

Ireca  Nut,  Alkaloids  of  the.    (Jahns) 1146 

Lricine,  Preparation  and  Properties  of.  (Moissan  and  Landrin)   646, 

1061 

Lr< line.    (Jahns)  761 

Vi-L-entine  Republic,  Customs  Law  for  1S00.     (T.R.) 221 

Tariff  Changes  in.    (T.R.) 1164 

Aromatic  Compounds,  Chlorinating.    (PiHricou) 731 

Arsenic  and  Antimony,  Quantitative  Separation  of.   (Koehler)    768 
And  Cadmium,  Electrolytic  Separation  of.    (Smith  and 

Frankel) 1067 

And  Copper,  Separating  by  Electrolysis.    (MeCay)  822 

And    Copper,   Electrolytic    Separation   of.     I  Smith    and 

Frankel) 1067 

And  Mercury,  Electrolytic  Separation  of.     (Smith  and 

Frankel) 1067 

And    Silver,    Electrolytic    Separation    of.      (Smith    and 

Frankel) 1067 

Occurrence  of,  in  Zinc  Oxide.     ( Stromeyer) 766 

Quantitative    Determination    of,    by    Marsh's    Method. 

t  Kulin  and  Saeger) 115- 

\ i  -seme  Acid,  Estimation  of.     (Younger)  15S 

Artificial  Silk  Composition.    (P)  du  Vivier 286 

Vsbestos  Filters.    (P)  Breyer 706 

Ascllinc.    (Gautieraud  Morgues) 648 

Uphalt  and  Petroleum  in  Mexico.    (T.R.)  427 

Artificial.    (P)  Erslev 74 

Paving.     (Dehnlmrdt) 73 

Lspbaltum,  Exports  of,  from  Trinidad.     (T.R.) 561,669 

\  sb  Determination  in  Raw  Sugars.    (Weichmann) 330 

From    Paper    Mills,  Treatment   of.    (P)    Kvnaston  and 

Sutherland 408 

Assam,  Petroleum  Deposits  of.    (Redwood)  (illus.) 359 

Atmosphere,   Drying  Substances  in  a  Raritied.      (Sidersky) 

(illus.) 967 

Atropa  Belladonna,  the  Alkaloids  of.    (Schmidt) 1147 

Atropine.    (Weller) 761 

Relation  of,  to  Cocaine.    (Einhorn) 890 

Auckland,  Opening  of  Sulphuric  Acid  Works  near.    (T.R.)  . . .    339 

Auroline 285 

Australasia,  Customs  Tariffs  of.    (T.R.  1 1075 

Australia,  Exports  of  Sandalwood  from  Western.    (T.R.) 776 

\nstria,  Discovery  of  Quicksilver  in.     (T.R.) 907,1040 

Customs  Regulations  concerning  Creoline.    (T.R.) 424 

Azines,  Formation  of.  from  Orthodiamines  and  Polyamines. 

(Niet2ki) 190 

Azo-Carraine.    (Knecht) 53 

Azo-Derivatives  of  Phony  1-0-Naphthylamine.    (Zincke)  029 

Azo  Dyes  and  Colours.    See  Colouring  Matters. 

Azotometer  for  Estimating  Nitrogen  in    Ammonium    Salts. 

(Hentschel) 071 

Azoxyaniline,  and  Colouring  Matters  therefrom.    (P)  Imray. 

From  Soc.  Anon.  des.  Matieres  Colorantes 1124 


B 

Bachet  Process,  Personal  Recollections  of  the.    (Morrison) 160 

Backing  for  Photographic  Plates.    ( Debenham) 891 

Bacteria,  Decomposition  of  Gelatin  byAnserobic.    (Selitrenny)  401 

Passage  of,  through  Air  Filters.    (Moller) 643 

Removal  of,  from  Drinking  Water.     I  Sedgwick  I 641 

Bacteriological  Research,  and  Bran  Fermentation,  Methods  of. 

(Wood)  (illus.) 27 

Bahamas,  The  Sisal  Industry  of  the.    (T.R.) 667 

Baking  Towder,  Composition  of.    (Crampton ) 205 
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Baku,  Benzol  Manufacture  in.    (T.R.) 780 

Distilleries.  Production  of,  in  1889.    (T.R. 1 568 

Notes  from.    (T.R. ) 1 079, 1163 

Petroleum  Trade  of.     (T.R.) 777 

Reports  from.     (T.R.) 427 

Balance,  Gas.    (Lux)  (illus.  i H5 

Balances, Hydrostatic,    (P)  Faviers H)8 

Balata  and  India-rubber  Produce  of  British  Guiana.    (T.R.)  .  775 

Balsams  and  Resins.  Analysis  of.     i  Bamberger) 659 

Banana  Paper.    (T.R.I s2:> 

Barcelona,  Exhibition  at.    (T.R.) 674 

Barium  Carbonate,  Impurity  in  Commercial.    (Wcyscheider).  415 

Chloride.  An  Impurity  in.     (Blum) 766 

Oxides,  Manufacture  of  Anhydrous.    (P)  Leigh.     From  do 

Brochocki 510 

Barley  and  Grass,  Manurial  Experiments  on.    (Kinch) 308 

And  Malt,  Vacuum  Method  of  Drying.     (Rieber) 756 

Influence  of  Germination  on  the  Constituents  of.     (O'Sul- 
livan)    535 

Mealy  and  Glassy.     (Just  and  Heine) 01 

Nitrogen,  Free  Extract  of.    ( Lintner) 1053 

Preventing  Formation  of  Acids  during  Malting  of.    (P) 

Paterson 961 

Production  of  Cider  from.    (Jacquemin) 1054 

BarraiHjuilla,  American  Imports  at.    (T.R.) 668 

Barrels,  Lining,  to  Resist  Acids.    ( P)  Bell 519 

Baryta-rafnnosate.     (Beythien  and  Tollens) Sin 

Barytes  Alines,  Cleator  Iron  Co's.    (Addison) 958 

Basic    Furnaces,    Obtaining   Uniform    Products    from.    (P) 

Pszczolka 810 

Process,  Progress  of,  in  18S9.     (T.R.) 225 

Bass  Fibre,  New,  of  Lagos 1032 

Bass,  Ratcliffe,  and  Gretton,  Lim.,  Visit  to  Messrs 715 

Batteries,  Various : — 

Accumulators,  Electrical.    (P)  Fuller 80 

Construction  of  Electric.    (P)  Weyde  aiid  others 868 

Charging  Plates  for  Electrical.    ( P)  Carrie 81 

Electric  (Dry).    (P)  Bonne.    From  Meinecke. 742 

Electric.    (P)  Lake.    From  The  Crosby  Electric  Co 812 

Electric.     (P)  Lake.    From  Hussey  and  Brown 812 

Electric.    (P)  Lake.    From  Lacomhe  and  Co 20S 

Electric.    (P)  Johnson.    From  Gendron si 

Electric.    (Pi  Vavasour lull 

Electric  (Tiro-Fluid).    (P)  Weymersch  and  McKenzie 869 

Electrical.     (P)  Thompson.     From  Parrisb 209 

Electro-Chemical.    (P)  Brougham.    From  Lloyd  and  Fits.  196 

Galvanic.     ( P)  Allison 1106 

Galvanic,  and   Accumulators.     (P)   Crompton  and  Fitz- 
gerald    952 

Galvanic.     (P)  Burnell.    From  AVilms 742 

Galvanic  (Portable).    (P)  Davis 628 

Galvanic.     I  Pi  Hitchcock.     From  Burnley 521 

Galvanic.    (P)  Irish 197 

Galvanic.    (P)  Million  and  Bony 813 

Galvanic.    (P)  Roberts  and  Brevoort 868 

Galvanic.    (P)  Schanschieff 868 

Gas.    (Mond) 43, 

Primary  or  Galvanic.    (P)  Enholm 299 

Primary,  and  Switching  Apparatus.    (P)  Forbes 1042 

Secondary.    (P)  Bosshardt.    From  Arerdier 812 

Secondary.    (P)  Barker.    From  Woodward 81S 

Secondary-    '  P)  Carpenter 208 

Secondary  Voltaic.    ( P)  Cheswright 812 

Secondary.    (P)  Currie 743 

Secondary  (Charging  Automatically).    (P)  Currie 81 

Secondary.    (P)  Cuttriss 196 

Secondary.    ( P)  Dujardin S09 

Secondary.    (P)  Ernst 627,628 

Secondary.    (P)  Foote 1042 

Secondary.    (P)  Hartmann 743 

Secondary.     (P)  Hollies  and  Warner 1042 

Secondary.    (P)  Hollingshead 743 

Secondary.    (P)  Huber 80 

Secondary,  and  Plates  therefor,  i  P)  Johnson.  From  Hering  813 

Secondary.     (P)  King 207 

Secondary,  and  Plates  therefor.  (P)  Lake.  From  Alexander  520 

Secondary  Batteries.     (P)  Lake.     From  Alexander 321 

Secondary.    (P)  Lake.    From  Ewing 521,743 

Secondary.    ( P)  Lake.    From  Walter 80 

Secondary.    (P)  Langdon 196 

Secondary.    (P)  Logan 397 

Secondary.    (P)  PhQlipart  196 

Secondary,  and  Plates  therefor.     ( P)  Pollak 627 

Secondary.    (P)  Pumpellv  and  Thomason 299 

Secondary.    (P)  Smith 299 

Storage.    (PI  Jarman 869 

Storage.    (P)  Lake.    From  Johnson 521 

Tbermo-Electric,    and    Furnace.      (P)    Huclser.      From 

Mestern 298 

Voltaic.    (P)  Harris  anil  Garford 80 

Battery  Cells,  Plates,  Elements.  Solutions.  &c  :— 

Cell,  Galvanic.    (P)  Miller 80 

Cells  for  Galvanic.    (P)  Burnell.    From  Wilms 742 

Connectiig  Batteries  or  Plates.    (P)  Smith 197 

Connector  for  Cells  and  Electrodes.    (P)  Jarman 1042 

Depolariser  for  Batteries.    (P)  Miller 80 

Electrode  for  Secondary.    (P)  Cruikshauk.    From  Johnson 

and  Smith 298 
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Battery  Cells,  Plates,  Element*.  Solutions,  &c— cant. 

Eleotrodes.    [P)  Epstein 81S 

Electrodes  I'm-  Secondary.     (I'l  1 1  eye si 

Electrodes  (Metallic)  lor  Galvanic.     ( 1")  Marx 628 

Electrolyte  (or  Batteries.    I  P)  Miller 80 

Electrolytic  Solution  [or  Galvanic    (!')  Lulckc,  jun 628 

Eleotrolytic  Solution.    (P)  Weigert 743 

Element  for  Battery.    (P)  Levsen 869 

Element  (Galvanic).    (P)  Vonder  Poppenburg 819 

*    Elements  for  Secondary.    (P)  FitzGer&ld  and  others 1042 

Elements  for  Secondary.    (P)  Johnson.    FromRiker 812 

Elements  for  Voltaic.    (P)  Fit /.Gerald Ml 

Elements  or  Cells.    IP)  Schoop 520 

Exciting  Liquid.    (P)  Sussmann 742 

Fluid,  for  Primary.    Il'i  load 869 

"  Forming"  Plates  of  Secondary.    (P)  Currie 197 

Frames  for  Supporting  Plates  of  Secondary.    (P)  Smith..  197 

(I rid  Plate  for  Storage,    il'l  Bush si 

Grid  Plates  for  Storage,    il'l  Donbleday si 

drills  tor  Secondary.    (P)  Oorrens 597 

Grids  for  Secondary.    (P)  Electrical'Power  Storage  Co 742 

Moulds  for  Plates  "I  Secondary.    (P)  Shapleigh 197 

Plates  and  Frames  for  Secondary,  il'l  Douglass  and  Smith  396 

Plates  for.    (P)  Payen 742 

Plates  for  Batteries.    (P)  Sohoop 1136 

Plates  for  Primary  and  Secondary.    (P)  Entz&nd  Phillips  298 

Plates  for  Secondary.    ( 1')  Cbeswrighl 1042 

Plates  for  Secondary,     il'l   Johnson.     FromHering 813 

Plates  for  Secondary.     (Pi   Logan 397 

Plates  I'm-  Secondary.    (PI  Pollak 627 

Plates  for  Secondary.     (P)  Sellon 196 

Plates  for  Storage.    (P)  Lake.    From  Alexander 520 

Plates  for  Storage.    (P)  Wooll' 52n 

Separator  for  Battery  Plates,    i  I'l  Moseley 80 

Solution  for  Galvanic.    (P)  Woigert 869 

Supports  Of  Secondary.     (  P)  Hryl 197 

Supporting  the  Plates  of  Secondary.    (  P)  Crompton 668 

Bath,  Acid  Fixing.     (Beach)  892 

Acid  Fixing.    (Lainer) 102 

Combined  Toning  and  Fixing.    (Liesegang) 892 

Properties  of  the  Acid  Fixing.    (Lainer) 546 

Silver  in  old  Fixing.    (  Lainer) 5+ti 

Baths  for  Dyeing  or  Electro-Plating.     (P)  Hopkinsou 952 

"  Bauhinia  Vahlit,"  New  Dye  from.    (P)  Braiser  and  Knowles  is;, 

Bauschinger.    Frost-Eesisting  Power  of  Building  Stones 1037 

Bauxite,  Swiss  Customs  Classification  of.    iT.R.i  118 

Beans,  Manurial  Experiments  with.    (Putensen) 635 

Beaters  for  Grinding  and  Pulverising  Machines.    (P)  Firth...  480 

Beer  and  Wort,  Composition  of.     (Elion) 754 

Apparatus  for  Cooling,     l  I'l  Neale 757 

Apparatus  for  Pasteurisation  of.     (P)  Kuhu 880 

Applying  Antiseptic  Agents  to.    (P)  Boakeand  Roberts..  1037 

Determination  of  Extract  in.     (Richer 1 751! 

Manufacture  of.    (P)  Brown  and  others 1057 

Of  the  Last  Century.  Analysis  of.     I  Brown  and  Morris)  ...  533 

Pasteurisation  of.     il'l  Kuhn 1056 

Preservation  of.    (P)Boult.    From  Otto  and  Schwerdtfeger  204 

Preservative  Treatment  of.    (P)  Gronwald  and  Oehlmann  319 

Shavings  for  Clarifying.    (P)  Herder 204 

Beet,  Hildesheim  Manurial  Experiments  with,  1889.    (Midler)  635 

Beetroot,  Gum  from.    (Eiohelmann) 11-12 

Belladonme.    (Durkopf) 323 

Benedikt's  Acetyl  Values.    (Lewkowitsch)  680 

Benzanilide 650,  889 

Benzcinc  Group,  Colouring  Matters  of  the.    (Heumann  and 

Rey) 489 

Benzene,  Production  of.    (Vincent) 852 

Benzene-azo-a-0-dinaphthylamine 829 

Ben/.ene-azo-0-0-dhmphthylamine 930 

Benzene-azo-S-naphthylamine.    (Goldschmidt  and  Rosell)  ...  195 

Benzene-azo-iS-naphthy  Holy  lam  ine 929 

Benzene  Vapour,  Condensation  of.    (Schutzenberger) 852 

Benzidine,  Synthesis  of  a  Diamidocarbazol  from.    (Tanber)...  1123 

Sulphone,  Snlpllonic  Amis  of.     ((iriess  and  Duislierg)  ....  51 

Sulphonic  Adds  of.    (Griess  and  Duisberg) 51 

Bon/oate,  Mercuric 888 

Umi/.oic  \cid.  lii-tt-i-tn.il  of,  in  F Kind's.     iMolilon 770 

For  Determination  of  Mineral  Matter  in  Sugar.    (Boyer)..  1161 

Benzol  Manufacture  in  Baku.     if.  U.I 780 

Benzoylsulphonic-imide,  Action  of  Dilute  Acids  on.    i  Remson 

and  Burton) 100 

Benzoyl  tannin.    (BOttinger) 84 

Benzylidenetetrahydro-/3-naphthylamine,   Alicyolic.       i  Bam- 
berger and  Ivitsehelt)  603 

Benzyloxanthranol.    (Bach) 102' 

Benzyltrichloride,  Combinations  of,  with  Phenols.    (Sooner)  .  W6 

Berlin  Exhibition  c  Chemical  Preventive  Appliances 272 

Exhibition  of  Chemical  Appliances  at.    (T.R.) ■ 

Beta-Naphthol  Carbonic  icid,  Manufacture  of.    (P)  Johnson. 

Prom  von  Heyden's  Nachfolger  609 

Beta-Naphthol  disulphonic  Acid   li.  audi.,    i  Armstrong  and 

Wynne  I 288 

Beta-Xaphthvlaiiiincdisulphoiiir  Acid  R.  and  G.    (Armstrong 

and  Wynne) 283 
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Betanaphthylamine  Sulphonic  Acid  and   Colouring  Matters 

therefrom.    (Pi  Green 934 

Betel  Leaves,  Ethereal  Oil  of.    (Eykruan)  100 

Bichloral-antipyrine 650 

Biscay,  fndustrial  Enterprise  in.    (T.E.) 827 

Bismuth  and  Copper.  Electrolytic  Separation  of.    (Smith  and 

Frankel) ' 1067 

Preparations,  Lead  Detected  in.    (Classei  I  972 

Separation  of,  from  Silver.    (Bossier)  70 

Bisulphate  of  Soda,  I  tilisation  of.    i  Pi  Kirkman 391 

Bitumen,  Italian  Customs  Bieporl  on 1026 

Black  Ash  and  Alkali  Waste,  Treatment  of.     (P)    Hargreaves 

and  Robinson S09 

Estimation  of  Free  Lime  in.     (Lunge) h'17 

Estimation  of  Total  Soda  ami  Lime  in.    (Lunge) ini7 

Black  K  .  Diamine 1126 

Diamond.    (Chem.Zeit.)  1126 

Dye,  Jet.    i  Knecht) 53 

strain  Aniline.    (Kertesz) 387 

Black-Rot,  Treatment  of,    (del'Ecluse) 1140 

Black  Sea,  Trad.-  with.     IT.R.I 121 

Blacking  Mixture.    (P)  Boult.    From  Drew 398 

Blandford,  the  Kaolin  Beds  of.    (Crosby) 1181 

Blast  Furnace,  Chemical  Reactions  in  the.    (filbers) 296 

Hearths,  Use  of  Carbon  and  Coke  bricks  in.     (Burgers)...  626 

Lining,  Glazing,  A.    (T.R.) 428 

Slags.    (Rossii 1039 

Treating  Gases  from.      (P)   The  Coltness   Iron  Co.   and 

Young 1120 

Zincand  Lead  in  Burnt  Gases  from.    (Vita) 512 

Blasting-Gelatin  ,-11111  other  Explosive  Mixtures.  1  McBoberts).  178 

Manufacture  of.    (Mac-Roberts)  266 

Bleach.  Tables  for  Valuation  of.    (Vanino)  552 

Bleaching,  A  Mishap  in  Cotton.    (Scheurer) in 2 

And    Disinfecting,    Apparatus    for.      (P)    Browncn   and 

Gamgee ss:; 

Fibre,    il'l  Salamon 288 

Fibrous  Material  by  Electricity.    (P)  Kellner 804 

Hypochlorite  Solutions  for.    (Osterberger and  Capelle) . . .  611 

[mprovemeni  in.    (Koechlin) 387 

Improvements  in.    (P)  Thies 1  Eerzig 1035 

Process,  A  New.    1  Kassuer) 732 

The  Chemistry  of  Hypochlorite.    [Crossand  Bevan), b50 

Vegetable  Fibres  by  Electricity.    (P)  Kellner set 

Bleachingand  Disinfecting  Liquor.    (P)  Hermite  and  others. .  738 

Bleaching  Agents,  Preparation  of.    il'l  FitzGerald  897 

Production  of.    (P)  Scbreiner 989 

Bleaching-Powder,  Ih-ti-niiiiiiiigthc  Value  of.    (Vanino) L066 

Manufacture  of .    (PI  Pennockand  Bradburn 861 

Blende,  Boasting.    (Minor)  76 

Blocks  Of  Silicious  Materials.     (P)  Ponton  and  others 190 

Blue,  Action  of  Aromatic  Bases  on   Meldola'B.    (Hirsch  and 

Kal.-kholl) 11211 

Colouring  Matter.    (P)  Williams  and  Ascough 386 

Diamine.     ( Knecht  * 50 

Dye,  Patent.      I  Kneelit  I   :.:l 

Gallainine.     t  Kmvht  1 55 

Improved  Laundry.    1  l'i  Kempton 940 

Indamine.    ( Ullrich) 388 

Patent,  and  Aeid  Violet  N.     (Ullrich) Its  I 

Board  of  Trade  Returns.    126,  127.227.  842,  K9,  568,677,  783,  B80,  908, 

987,  1082,  111:7 

Boiler  Composition.     (  P)  Parsons 168 

11.  posit.  A  Crystalline.     1  Fryer) .S7:i 

Scale,  Composition  for  Dissolving.    (P)  Efrem 72s 

Boilers,  Composition  to  Prevent  Incrustation  in.    (P)  Pratt  ..  44 
Boiling    Points    of    Organic    Bodies.    Rule  for   Determining. 

tWil.lormanni  808 

Bombw  Mori,  Silk  Secretion  by.    (Dubois! 1168 

Bone,  Manufacture  of  Substitute  for.    (P)  Calleuder mt7 

Bon,-  and  Slag  Grinding.    (T.R.) 567 

Bone-Black,  Furnaces  for  Burning.     (P)  Weber 168 

Bone  Meal.  Constitution  of.       St.  ck]  1-:.  I I2u 

Lcid,  Distribution  of,  in  Plants.    (Callison) 866 

Obtaining  Caustic  Soda  and   Pota*ih  by   .Means  of.    (P) 

Garroway 841 

Present r.mCaustio  Ukalis.    (Venable  and  Callison)  . .  868 

Borates  of  Alkaloids 543 

Borax,  British  and  German  Production  of.    iT.K.) 428 

Boric  Acid,  Presence  of,  in  Plant-.    (Bechi)  686 

Bouquet  of  Fermented  Liquors.    (Jacquemin) 880 

Of  Wines  and  Spirits.    (Boramier) sin 

Bran  Fermentation.     (W II  (illus.) 27 

Brandies,  Essencesfor  Ripening  Artifioial.    (Poleake) 8S8 

Brandy, Purification  of  Raw,  by  the  Trunin-  and   Bodlander 

Pro  ess 958 

Brass.  Coating  Iron  with,    il'l  Fveritt  a-.':. 

Brazil,  India-rubber  Monopoly  in.    (T.R.) 122.  128 

Bricks.  Use  of  Carbon   and   Coke,   111    BlaM-I-'uriiaro   Hearths. 

(Burgers)  628 

Improvements  in.    (P    Han 944 

Machine  for  Making.    (P)  Procter  and  others 395 
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Bricks,  Machines  for  Manufacture  of.    (P)  Procter  and  others.  512 

ajod  Tiles,  Manufacture  of  Glazed.    (P)  Clay 944 

Brin.-at  Middlewich,  Discovery  cf.    (T.R.) 337 

Evaporating.    (P)  Sir  L.  Bell >'■" 

Evaporation  of.     (P)  Mewlmrn.    From  Peek 728 

Evaporating  under  Tacuum.    (P)  Toune  (illus.) 860 

Gaseous  Fuel  for  Evaporation  of.    (P)  Wilkinson 7>i 

Purifying.    (P)  Mewburn.    From  Peck 624 

Briquettes,  Machine  for  .Making.     (P)  Procter  and  others 895 

British  Guiana  Drus  Exports.    (T.R.I 774 

Production  of  Balata  and  india-rubber.    iT.R.) 775 

British  India,  Opium  in.    (T.R.)  839 

Trade  in  Italy.     (T.R.l 334 

Bread,  \n  Improved.    (Pi  Fair-lie 538 

Apparatus  for  Manufacture  of.     (P)  Adair 538 

Manufacture  of.     (P)  Bernard 882 
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Production  of.  in  France.    (Soc.  Arts  J.) 529 

And  Perry.    (Kulisch) 75G 

Cinchene,  Formation  of  Lepidine  Derivatives  from,     i  Kcenigs)  1060 

(  inchona  Bark,  Exports  of,  from  India,    i  T.R.) 562 

Cultivation  of.  in  Guatemala.      T.R.  i 119 

Madras  Trade  in.     i  T.R.  1 122 

Production  of  Java.     (T.R.) 122 

Cinchonidine,  Melting  Point  cf.     (Hessel 963 

(  t  nnabar,  Deposit  of,  in  Sonora,  Mexico.    (T.R.) 501 

And  Vermilion  in  China 1047 

Cinnamic  Aoid, Iso-.    I  Liebermann) 541 

lso-and  Alio-,    i  Liebermann ) 1060 

I    nramylcoeaine.    [Liebermann)  100 

Citrate  Method  of  Estimating  Phosphoric  Acid.    (Reitmar)  ..  769 

Clays  and  Koalins,  Composition  of.    ( Vogt ) 823 

Clayton  Cloth  Red 285 

Cleansing  Compound  for  Wool.    (P)  Parker 174 

Cloth,  Solutions  for  Removing  Rust  Stains  from.    (P)  Buecher    012 

Brown.    (Knecht) 55 

Orange.    (Knecht)  55 

"  Clover  Sickness "  and  its  Remedy.    I  stand.  Agric.  Reps.    ....  306 

Silk,  Destruction  of,  by  Iron  Sulphate.    (Boiret) 70: 

Coagulation.  The  Phenomenon  of.    (Bechamp)  1"7:: 

Coal  Deposits  of  Peru.    (T.R.) 600 

In  South-East  of  England.    (Whitaker) 18-2 

Produce  of  Nova  Scotia.    (T.R.) 566 

Production  in  France  during  1889.    (T.R.) 339 

Production  of  Russia.    (T.R.) 829 

Retorts  for  Distillation  of.    (P)  Yeadon  and  Adgie 797 

Spontaneous  Ignition  of.    (J.  Gas  Lighting) 482 

The  Weathering  of .    (Busse)  " 924 

Bricks,  Combustible.     (P)  Hiertz  and  Garnett 797 

Coals,  Testing  Relative  Values  of.     i  Kent  i  850 

Coal-gas.    See  Gas. 

(    ,al-oil  and  Li-'iiin.     lllll) H8 

Coal-tar,  Colours,  Pizments  from.    (Hurst) 301 

Cmuarone  in.    (Kraemer  and  Spilker) 275 

Phenol  and  Pyridine  in  Brown.     (Rosenthal) 926 

Pitch,  Valuation  of.    (Muck)  42u 

Study  of  Volatile  Portion  of.    (Biehringer) 928 

The  Volatile  Constituents  of.    (Biehringer) 72s 

Coating  metals.    (P)  Charnock 77 

Cobalt,   Producing  Solution  of  Chloride  of.    (P)  Wise.    From 

Natusch 805 

And  Nickel.  Estimation  of.     (Hope)  (illus.) 375 

Mineral  A  New  Form  of.    I  McGhie  and  Clark) 5s7 

Cobaltiferous  Matt,  Production  of,  in  Nepal.    (T.R.) 122 

Coca,  Cultivation  of,  in  Guatemala,     i  T.R.  i 119 

Cocaine,  A  Characteristic  Reaction  of.    (daSilva)  1155 

A  Double  Salt  of.     (Midler  I 1061 

Bv-product    of    the    Synthesis    of.       (Liebermann    and 

Giesel) 54::  646 

Dextro-rotary.    ( Einhorn  and  Marquaxdt) 543 

Hydrochloride 889 

Phenate 400 

Reaction  for.     (Lerch  and  Seliarges) 112 

Relation  of,  to  Atropine.    (Einhorn) 890 

Testing.    (Mezger) 410 

Cochineal  Industry  in  Guatemala.    (T.R.) 119 

Industry  in  Spain.    (T.R.) 121 

Cocoa,  Italian  Customs  Report  on 1058 

Butter,  German  Manufacture  of.     (T.R.) 006 

Cocoa-Nut  Oil,  Manufacture  of,  in  Venezuela.     (T.R.) 2'2 

Product  of  Ceylon.    (T.R.) 777 

Codeine,    i  Wcller) 762 

And  Morphine,  Quantitative  Estimation  of.      I  [aassen]  ..  550 

And  Morphine  Sulphate,  Incompatibility  of.      I  llaassen  i . .  422 

Methyliodide.    (Skraup  and  Wiegmann ) 411 

Phosphate 544 

Cod  Liver  Oil,  Alkaloids  of.    I  Gautier  and  Mourgnes) 647 

Export  of,  from  Norway.    (T.R.)  770 

Coffee,  Composition  for  Coating.    (P)  Moore 641 

Preparation  of  Extract  of.     (P)  Sonstadt 539 

Substitute  for.    (P)  Rehnstrom 92 

Coke  Manufacture,  and  Ovens  therefor.    (P)  Nimmo  and  Scot- 
land   10 

Reduction  of  Nitrous  Vitriol  by.    (Lunge) 7:13 

Coke-Ovens.    (P)  Fritsch  (illus.) 798 

Ovens.    (P)  Heucken 731 

Ovens.    (P)  Simon 40 

Ovens.    (P)  Wise.    From  Semet lllf) 
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Coke-Ovens,  and  Utilising  Products  ol  Combustion  therefrom. 

(P)  Chambers  and  Smith 18J 

Ovens,  Treating  Cases  from.    (P)  The  Coltncss  Iron  Co., 

and  W.  Young 1120 

Colombia.  Ding  Imports  of .    (T.R.) 120 

Colour,    Connection    between    Chemical     Constitution     and. 

(Kehrmann) 798 

Of  Plants.  Effect  of  Fertilisers  on.     (Ville) 85 

Photography.     (P)  Cros In) 

Printing.     (P)  Newton.     From  Turner 1035 

Reactions  of  Carbon  Compounds.    ( Ihl) 555 

Colouring  Matters,  Various:— 

Azo-Colourintr  Matters   containing  the  Quinone  Group. 

(Kehrmann)  384 

Matters     from      Dioxynaphthalenemonosulphonates. 
Pi  Imray.    Prom  The  Farb.  vorm.  Meister, Lucius, 

and  Bruning 803 

Matters.    Manufacture   of.     il'i  Willcox.— From  The 

Farb.  vorm.  Bayer  and  Co 608 

.Matters.  Production  of.    ipi    Imray.    From  Soc.  des 

Matieres  Colorantes  St.  Denis,  and  others 172 

Matters,  Production  of.    (P)  Willcox,    From  The  Farb. 

vorm.  F.  Bayer  and  Co 10S2 

Azo-Colours,  Production  of.     (P)  Abel.    F'rom  The  Actien- 

gesellschsft  fur  Aniliu  Fab 385 

Production  of.    fP)  Martius 384 

Production  of  Mixed.    (P)  Jensen.    From  The  Actien- 

gesellschaf  t  f iir  Anilin  Fab 386 

Azo-Dyeing  on  Chrome  Mordant,    (Lepetit) 804 

Azo-Dyes  from  a-Naphthylaiiiine.    Dunethylaniline     anil 

a-Hydroxynaphthoic  Acid.    (Bischoff) 932 

FromNaphthoresorcinol.     (St.  v.  Kostanecki.l 400 

Manufacture  of.    (P)  Johnson.    From  The  Farb.  vorm. 

Bayer  and  Co 853 

Manufacture  of.    (P)  Willcox.    F'roni  The  Farb.  vorm. 

Bayer  and  Co 608 

Production  of  New.    (P)  Witt 172 

Production  of.  on  Cotton  Goods.      (Kdchlin  and  Gal- 
land  I 1120 

Violet   and  Blue.      (P)   Haddan.     From    The    Farb. 

vorm.  Bayer  and  Co 853 

Colouring  Derivatives  of  Triphenylmethanc.    (Noelting) 279 

Colouring  Matter  and  Leuco  Bases,  Manufacture  of.  (P)  Will- 
cox.   From  The  Farb.  vorm.  Bayer  and  Co 1:11s 

Blue.     (P)  Williams  and  Ascough 386 

For  Dyeing  and  Printing.     (  P)  Gnehm 172 

From  Gas  Residues.    (Gasch) 923 

From  Pbenolphthalein.    (P)  Dreyfus  and  others 285 

In  Wines,  Testing.    (P)  Matbieu  and  Morfaus 403 

Manufacture  of.    (P)  Lake.    F'rom  Lconhardt  and  Co 935 

Manufacture  of  Basic.      (P)   Willcox.    From  The  Farb. 

vorm    Bayer  and  Co 609 

Manufacture  of  Blue.      (P)  Imray.    From  The  Soc.  Client. 

Iud.  Basle 610 

Manufacture  of  Grey  Basic.    (P)  Dawson 935 

Obtaining  Resinous,  from  Cotton-Seed  Oil.     (P)  Mansfield  1045 

OfRedWines.     iHeise) 91 

(  M  Wines.    (Monnet  1 657 

Of  tile  Induline  Series,    il'l  Imray.     Frotn  The  Farb.TOrm, 

Meister,  Lucius,  and  Bruning 60S 

Of  the  Oxyketone  Group.     (P)  Johnson.    From  Badische 

Anilin  and  Soda  Fabrik 609 

Producing  Yellow.    (P)  Grieve.    From    The  Farb.  vorm 

F.  Bayer  and  Co 934 

Producing  Yellow.     (P)  Erskine.     From  The  Farb.  vorm. 

Bayer  and  Co H17 

Production  of.     (P)  Johnson.    From  The  Badische  Anilin 

and  Soda  Fab 803 

Colouring  Matters.    (P)  Leigh.    From  Williams 803 

Apparatus  for  Production  of .    (P)  Bedford 385 

Blue-Black.     (P)  Lake.    From  Leonhardt  and  Co 497 

Detecting,  in  Wine.    ( Weirich) 974 

Direct  Dyeing  Yellow.    (P)   Willcox.    From   The  Farb. 

vorm.  F.  Bayer  and  Co 1032 

Development  of,  in  Textiles.    (P)  Hart 940 

For  Cotton.     (Knecht)  54, 55 

For  Dyeing  and  Printing.    (P)  Dreyfus 286 

For    Dyeing    and    Printing.      (P)   Johnson.    From  The 

Badische  Aniliu  and  Soda  Fabrik 1124 

For  Wool  and  silk.    1  Knecht) 53. 55 

From    Amidonaphtholsulphonic    Acid.    (Pi    Piit.    From 

Casella  and  1  '0 935 

From  a  Substituted  Meta-Diamine.      (P)  Imray.     From 

Soc.  Anon,  des  Matieres  Colorantes 1124 

F'rom  Azoxyaniline.      (P)   Imray.    From  Soc.  Anon,  des 

.Matieres  Colorantes 1124 

From  Diazo  Compounds  of  Amido-napht  hol-mono-sulphonic 

Acids.     (P)  Imray.    F'rom  The  Farb.  vorm.  Meister, 

Lucius,  and  Bruning B55 

From  Diazo  Compounds  of  Amido-oxy-uaphthalin  Mono- 

and  Di-sulphonie  Acids.     (P)  Imray.    From  The  Farb. 

vorm.  Meister,  Lucuis,  and  Bruning 854 

From  Fluorescein  Chloride.    (P)  Imray.    From  The  Farb. 

vorm.  Meister,  Lucius,  and  Bruning 385 

From  Oxysulphonatesof  Naphthalene.    (P)  Imray.    From 

The  Farb.  vorm.  Meister,  Lucius  and  Bruning 609 

From  ^-Toluidine,   a-metaxylidiue,  Pseudocumidine,  ami 

Mesidine.     (P)   Imray.     From  The    Soc.  Anon,  des 

.Matieres  Colorantes 934 

From  Tctrabyrtroquinnline.    (Lellmann  and  Boye) 930 
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Colouring    Mattci-s.  Crcen  n 1 1  <  1    Bluish-Green.     (P)    Imray. 

From  The  Pari),  vorm.  Meister,  Luoius,  and  limning  .  286 

Improvements  in,    (P)  Leigh.    Prom  Williams 172 

[ndulin-like.    il')  tmray.    From  Noetzel  and  Co 1032 

Manufacture  of.    1 1')  Bedford IS7 

Manufacture  of .    (P)  Imray.    FromZimmer 3s.-, 

Manufacture  of.    (P)  Lake.    From  Leonhardt  and  Co.     608,984 

Manufacture  of.    [Pi  Leigh.    From  Williams 610 

Manufacture  of.    (  Pj  Eemy  unci  others 855 

a  Manufacture  of.     (P)  Soc.  des  Matieres   Colorantes  St. 

Denis 172 

Manufacture  of  Green  and  Violet.    (P)  Abel.    From  the 

Actiengesellschaft  fur  Anilin  Fab 386 

Manufacture  of  Bed.    (P)  Levinstein 885 

Manufacture  of  Yellow  tu  Orange.    Il'i  Shillito.    From 

Feer 408 

(Natural!  of  Yellow  Silk,    i  Dubois) 1124 

New.    (J.  Soe.  I  hers  and  Colourists) 285 

New  Blue.    (P)  Pitt.    From  Casella  and  Co 178 

New  Bluish-black.    (P)  Pitt.    From  Casella  and  Co 197 

New  Red.     (?)  Pitt.  From  Casella  and  Co 408 

New    Red  and   Blue.     (P)   Imrav.     From  The   Soe.  Chem. 

[nd.  Basle 010 

Of  the  Benzeine  Group.    (Heumannand  Key) 489 

Of  the  Oxvkcinne  Group.  IF)  Johnson.  FromThe  Badische 

Anilin  and  Soda  Fa  rik 497 

•  if  the  Triphenylmothane  Group.    (Noel ting) 62,279 

Orange-Red,    from    Fiavopurpurin.      (F)    Imray.      From 

Tne  Farb.  vorm.  Meister,  Lucius, and  Binning 854 

Orange-Yellow.    (P)  Imray.    From  The  Actiengesell.  fur 

Anilin.  Fab 1032 

Production  and  Application  of.    (P)  Willcoz.    FromThe 

FAarb.  vol  in.  Bayer  and  Co 854 

Production  of.     Il')  Clayton  Aniline  Co.,  and  others 854 

Production  of.    (P)  Lake.    From  Oehler G09 

Production  of.    (P)    Willcox.      From    The    Farb.  vorm. 

Bayer  and  C( 854 

Production  of  Disazo.    (Fi  Johnson.    FromThe  Badische 

Anil  in  and  S.ula  Faliril 854 

Quantitative  Estimation  <>f.    (  Patterson)  (illus.) 36 

Report  on  New.    (Knecht) 53,55 

Sulphonic  Acids   Suitable  for.     (F)   Clayton  Aniline  Co. 

and  Dreyfus 853 

Synthesis  of.    (Heumanu) 1121 

Test   for  Fastness   to  Lidit   and   Resistance   to  Lime  of. 

(Stossel ) 986 

Weselsky's  Resorcinol.    (Nietzki  and  Dietze) 480 

Colouring  Wine  in  France.     (T.R.) 334 

Colours,  Direct  Employment  of  Ceramic.    (Deville.  Pailette, 

and  Co.) 013 

Italian  Customs  Report  on 1031 

Machine  for  Printing  Partly  in.    IF)  Fayol 80S 

New  Porcelain  and  Glass.    (Babterrosses) 013 

Orcinol  and  Resorcinol.    (Nietzki  and  Maeckler) 000 

Printingiu.    (P)  Godchaux 38s 

Production  of   Triphenylmethane.     (F)   Shillito.     From 

<  leigy  and  Co 172 

Sizes  and  Methods  for  Fixing.    IP)  Leigh  038 

Combination  of  Nitrate  Makers.    (T.R.) 226 

Combustion,  Retarding.    (?)  Newton.    From  Nobel 107 

Combustions  Under  High  Pressure.    (Hempel) 071 

Composition  for  Covering  Walls.     (P)  Redfern.     From  Maardt  74 

For  Dissolving  Boiler  Scale.     (F)  Ffreni 728 

For  Treating  Textiles.    (P)  More! 805 

Compositions,  Translucent  Plastic.    (?)  Eckstein 954 

Compounds  lor  Preserving  ami  Embalming.    (?)  Thompson. 

Fi i  Hate  and  others lor,'.' 

Vulcanised  Plastic.     (P)  Boult.     From  Kiel 898,954 

Concentrating  Solutions.     (Pi  Frost 107 

Concrete.  Portland  Cement.    (  Hrausewetter) 73 

Condenser,  Glass  Tower.    (Herman) 147 

Congo  Free  State.     Fxoort   Duties  on  Caoutchouc  ami  Ivory. 

il.lt.) " 081 

Congress,  for  Agriculture,  International 1018 

Intermit ll  Chemical,  at  Paris.     (Chem.  Zeit.) 115 

Conieeme,  Convrine.  and  Inactive  Coniiue, y-.    (Lellmann  and 

M idler')  640 

Conicelnes.    i  Lellmann) 002 

Coniinc,  Inactive.    (Lellmann  and  Mullcr) 010 

Connector  for  Electrodes  and  Cells  of  Batteries.    (P)  Jarman.  1042 
Constants  for  Analysis  of  Fats  and  Oils,  Revision  of.    (Thom- 
son and  Hallautyne)  588 

Constitution  and  Colour, Connexion  between  Chemical.    I  Kehr- 

111:11111)  70S 

Consular  Reports lis,  .131. 126,560,  no  1.771.  827,905,984,  1101 

Oonyrine.     (Lellmann  and  M  idler) 010 

Cooling  Apparatus  lor  Brewers.    (?)  Huelser.    From  Reii  ...  1050 

Conversazione  at  Nottingham  Castle 715 

Converters.     (P)  Boult.     From  Bookwalter 050 

Copaiba  balsam,  Fvporl  of,  from  Venezuela.     (T.R.) 120 

Production  of,  in  Venezuela.    (T.R.)  120 

Copper  tUoys,  Manufacture  of .    1?)  Bull 7tl 

And  Irsenic, Separation  of, bj  Electrolysis.    (McCayj 822 

Ami    Vrsenic,    electrolytic  Separation   Of.     1  Smith   and 

Frankel  1 1007 

Ami  its  Alloys,  Purifying.    (?)  Muliins 207 


P  101: 

Copper  and  its  Alloys,  Treating.    [Pj  Keys 1041 

And  Bismuth,    Bleotrolytic    Separati f.    (Smith   and 

Frankel) 1 1107 

\n,i  Zinc,  volumetric  Determination  of.     (Donath  and 

Hatteusaur) 554 

Behaviour  of,  at  High  Temperatures.    (Stahl)  101 

Coating   Iron  with.     I  P)  Lwntt 3115 

Compounds,  Treatment  of,  to  Produce  Copper  Sulphate  and 

Precious  .MetaN.     ii'i  Saege  and  the  Cape  Copper  Co,  not 

Deposits  Of  Canada.     I  T. It. I 337 

Estimation  of.    (Holthof)  no 

Etching,  Ferric  chloride  lor.    (Weissenbergor) soil 

Extraction  of ,  by  Electrolysis.    (Pj  Abel.    From  Siemens 

and  Halske :;:»i 

Fluctuations  in  Price  of.     (T.R.) 565 

Industry  in  Spain,  The.    (T.R.)  125 

Manufacture  of.    (?)  Gilchrist 298 

Obtaining  Kleclrieally.     1  P)  Seegal] 520 

Ore,  Regulus  and  Precipitate,  Refining.    (P)  Dahnc 896 

Ores,  Recovering  Substances  from  Mother-Liquor  of.    (Pj 

de  Cuyper sou 

Oxychlorides  of.    (Rousseau) s;,;i 

Process  for  Annealing.    (?)  Lake.    From  Cummins 951 

Production  of,  in  United  States.     (T.R.)  123 

Products  of  Rio  Tinto  Mines.    (Gilbert) 395 

Roasting  in  Spain.    (T.R.)    22.', 

Salts,  Action  of,  on  Metallic  Cyanides.    (Yard)  549 

Salts  as  Preventives  of  Potato  Blight.    (Girard) B76 

Salts,  Vines  after  Treatment  with.    (Comboni  1 525 

Sulphate,  Agricultural  Use  of,  in  Spain.    (T.R.)  121 

Sulphate  Pep. .sit.    (Shaw)  100 

Sulphate.  Production  of.     (?)  Haegc  and  The  Cape  Co] r 

Co 1 134 

Sulphate,    Use  of,  in  Titration  of  Zinc  and  Manganese. 

I  Moldenhauer)  108 

Supply  of.  from  Chili.     (T.R) S27 

Trade  of  the  United  Kingdom.    iT.lt.)   7x1 

United  States,  New  Tariff  for.    (T.R.I 125 

Use  of  Sulphate  of ,  in  Spain.    Ci'.K.i  770 

Utensils,  Enamelling.    (Pj  Lake.     From  Gilbert 807 

Volumetric  Estimation  of.    (Etardand  Lebeau)  654 

Volumetric  Method  for  Estimating.    ( Vortman) :  72 

Copper  Red.    (Lauthand  Dutailly)  os 

Coral  Red,  A  New.    (Duet.  Topf.  u.  Zeigl.  Zeit.) 888 

Corrosive  Substances.  Wooden  Vessels  for.     (  P)  Turner 370 

Cottun,  Action  of  Aniline  on  Bleached.    (Lipkowski) 1 125 

Apparatus  for  Nitrifying,    (P)  Muller 1064 

Bleaching,  A  Mishap  in.    (Scheurer) 012 

Bleaching  by  Hydrogen  Dioxide.     (Koechlinj :;s7 

Dyeing  with  Blended    Colours.     (?)    Imray.     From    Soc. 

Anon,  des  Matii'res  Colorantes 01 

Fibre.  Fixation  of  Insoluble  Azo  Dyeson.    (Schmid) 112:. 

Fibres, Treating.    (Pi  Bum 856 

New  Chromium  Mordant  for.    iKur) :;s7 

1, is,  Productionof  Azo  Dyes  on.   (Koohlin and  Gallandj  1120 

oil  Exports  of  the  United  States.    (T.R.) 908 

Seed  Oil.  Detection  of,  in  Lard.    (Asboth) 418 

Seed  Oil.  Discovering  in  Fats  and  in  Olive  Oil.    (Leone).. .  21S 

Seed  Oil,  Estimation  of,  in  Lard.    (Fair-ley  and  Cooke) 1102 

Need  Oil.  Estimation  ol,  11:  Lard,     (de  Koninck)   825 

Seed  (Ml.  Maoillage,  Obtaining  Soap  From.    (Pi  Pearson  ..  300 

Seed  oil.  Treating  Crude.    (P)  Hunt 1046 

Yellow  (1.    1  Knecht  1 54 

Waste, Scouring.    (P)  Portella I7t 

Coumarone,  Manufacturing.    (Fl  Vale.    From  The  Chem.  Fab. 

Actieugesellschafl 546 

Creoline,  \  ustro-Hungariau  Customs  Regulations  Concerning. 

(t.k.i :.  121 

Cr g  Agents,  Permanency  of.    (Clark) 1005 

Cresylic  Acid.     (Allen) Ill 

Ciueifeno.Tlio  Principles  which  Furnish  the  Sulphur  Esst  no  s 

of  the.    (Guignard) 1149 

Cryolite,  Artificial.    (Asboth) 945 

Extracting  Aluminium  from.    (P)  Netto lot 

.Manufacture  of  Artificial.     (  F)  Netto 395 

cui.a,  Consumption  of  Perfumery  in.    rr.lt.i 562 

Demand  for  Mineral  Waters  in.     (T.R.) 561 

Export  of  Manganese  from.    (T.R.) h>7s 

Imports  oi  Drugs  in  1887.     (T.R.) 561 

Trade  111.    (T.R.) 986 

I  lib,  hie  Acid 889 

Cultures,  Experimental,  at  High  Altitudes.     (Bonnier) 525 

Cuiii-ii-one  in  Coal-tar.     (Kraciner  and  Spilker)  27.1 

Cumene  Sulplionie  Acids,  Normal.     1  Clans  and  Welzel  I .',:io 

Cupr-ammonia, Producing.    (P)  Ilnne  and  Noad 891 

Customs  Decisions,  Recent  United  States.    (T.R.) 332,  559,  663, 

905,  980 

Instructions  to,  under  the  McKiuloy  Hill.     (T.R) list 

Law  for  1890  in  Argentine  Republic.    (T.R.) 221 

Law  of  Ecuador,  New.    iT.K.) not 
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Fourteenth  Annual  Report  of  H.  Iff.  Inspectors  of B51 

Glazing  and  Granulating  Gelatinous.     (P)  Iuiray.    Prom 

Glaser 215 

Making  and  Applying.    ( P)  Lundholm  and  Sayers S93 

Manufacture  of.     (P)  Abel  and  Dewar 764,765 

Manufacture  of.     (P)  Lundholm  and  Savers 114,764 

Manufacture  of.    (PJ  de  Montravel.    From  Mavant 326 

Manufacture   of,  and  Cartridges  therefrom.      (P)    Abel, 

Dewar,  and  Anderson 893 

Manufacture  or  Treatment  of.    (P)  Chapman 763 

Modern  High.    (Eng.  and  Min.  J.) 325 

New  Law  of  Servia  on.    (T.R.) 826 

Preparing,  for  Use.    (P)  Newton.    From  Nobel 320 

Smokeless.    (Abel ) 325 

Treating.     (  P )  Hodgkinson 106 

Vacuum    Drying  Apparatus   for.      (P)    Haddan.     From 

Voelkel 1064 

Export  Duties  in  Mozambique.     (T.R.) 222 

Exporters  to  New  South  Wales,  Hints  to.    (T.R.) 8S5 

Exports  of  Chemicals  from  the  Tvue.  1887,  isss.  i  .-:>.     i  T.R.) 

337,  428,  563,  B30,  907 

From  Cuba  in  1889.    (T.R.) 986 

Exposure  Meter,  A  New.     ( Watkins)  (illus.) 384 

Extracting  Soluble  Constituents.  Apparatus  (or.     il'i  Hobson.    '.'22 

Extraction  Apparatus.    (KnoBer)  (illus.) ill 

Extracts  and  Dyewoods,  their  Use  and  Abuse.    (Bruehl) 103 

Apparatus  for  Preparing.     (P)  Vassel 2711 

Determination  of  Value  of  Dye-Wood.    (Sehreincr) 976 

For  Fermenting  Hides.    (P)  Hatschek 84 

Manufacture  of  Dye- Wood.    (Peuerlein)  936 

Modern  Manufacture  of  Dye- Wood.     (Soxhlot  i 732 

Preserving  and  Decolouring  Tanning.    (P)  Nicholson  and 

Palmer 1048 


F 

Fabrics,  Apparatus  for  Spreading  Plastic  Materials  on.    (P) 

Birley  and  Williams 814 

Doctors,  for  Printing  Text  de.     (PJ  Archer 5110 

Dunging  and  Soaping.    (P)  Yates  and  Kay 239 

Imparting  a  Silk-like  Lustre  to.     (P)  Green 936 

Machine  for  Dyeing  and  Treating  Woven.    (P)  (-'lay 1034 

Sizing  and  Painting.    (P)  Boult.    From  Page  and  Bird. . .  812 

Treating  Textile.    (P)  Gratz 1034 

Waterproof,  for  Surgical  Purposes.    (P)  Hughes 814 

Faecal  Matters,  Apparatus  for  Treating.     (P)  Chabanel 98 

Composition.  Treatment,  and  Use  of.    (Imp.  Coll.  Agri- 
culture, Komaba) 86 

Farm,  The  Saxmundbam  Experimental 525 

Fastness  to  Light  of  Substantive  Cotton  Dyes.    iMuller) 856 

Fat,  Butter.     (Bondzynski  and  Run ) 121 

Determining  Quantity  of, in  Milk.    (P)  Lindstrom 405 

In  Milk,  Estimation  of.     I  Klein  i  115 

In  Milk,  Estimation  of.    (LezeJ  660 

Fats  and  Oils,  Revision  of  Constants  for  Analysis  of.  (Thomson 

and  Ballantyne) 5S8 

Analysis  of.    ( Lewkowitsch) 842 

Analysis  of.    (Noerdhnger) 422 

A  New  Ferment  for.    (Siginund) 959 

Determination  of,  in  Soap.    ( Saupe) 1072 

Examination  of.    ( Meyer) 1156 

Extracting  by  Sulphurous  Acid.    (  P)  Grills  and  Schroeder.  .'100 

Saponification  of.     (Easier)  83 

The  Acetyl  Numbers  of.    (Wachtel) 979 

Fatty  Aeid.  a  New.    I  ( ierard) 1137 

Acids  of  Olive  and  other  Oils.     I  Tatlock )  374 

Bodies,  Melting  and  Solidifying  Points  of.    (Terreil) 713 

Matters,   Apparatus  for  Extracting.    (P)   Dombrain  and 

Tramper 813 

Substances,  Action  of,  on  Gunpowder.    (Bein) 7U2 

Substances,   Purification  of.    (P)   Lake.    From  Soc.  des 

Parfuius  Naturels  de  Cannes 299 

Feathers,   Dyeing  by  Means  of  Paraphenylenediamine.    (P) 

l-'rdrnann 174 

Feculent  Matter,  Treatment  of.    (P)  Lake.    From  Hirsbfeld.  fn6 

Felspar  as  Manure.    iNilson) 88 

Porcelain,  Constitution  of.    ( Hussak ) 806 

Fenchol.    ( Wallaoh  and  Hartmann.) 1147 

Fermentation,    Apparatus    for    Indicating    Degree    of.      (P) 

Garrood 1144 

Fermentations,  Collection  and  Utibsation  of  Products  of.     1 1') 

Tichbonrne  and  others 537 
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Ferment,  a  New  Vegetable.    (Sigmund) 959 

Ferments,    Influence   of    Fruit,   on    Bouquet  of    Fermented 

Drinks.     ( Jacqueinin) 1054 

Preparation  of  Wine.     ( Rommier) v~o 

Producing.     (P)  Meyer 757 

Ferric  Chloride  for  Copper  Etching.    (Weissenberger) 892 

Hydrate,  Use  of,  in  Determination  of  Zinc.    (Minor) 109 

Hydroxide,  Relations  of,  to  Aluminium  Salt    Solutions. 

(Schneider)    857 

Oxalate  as  a  Reducer.    (Belitski) 413 

FeiTO-Aluminium,  Manufacture  of.    ( P)  Faure 1041 

Chromium,  Analysis  of.    ( Ziegler) 217 

Silicon,  Experiments  with.    ( J  Uiigst ) 517 

Cyanide  Compounds,  Production  of  Cyanides  from.    (PJ 

Bergmann 861 

Cyanide   in  Yellow  Prussiate  Melt,  Estimating.      (Zalo- 

ziecki)  767 

Cyanides,  Determination  of,  in  Gas  Residues.    (ZalozieckiJ     767 

Cyanogen  Compounds,  Estimation  of.    lit.  Gasch) Ill 

Tungsten,  Analysis  of.    (Ziegler) 217 

Fertiliser  from  Human  Excrement,    (P)  Doughty 883 

Law  of  New  York,  New.    (T.R.) 778 

Fertilisers,  available  Phosphoric  Acid  in  Certain.     ( Dancy  I . . .  1065 

Commercial 1048 

Effect  of,  on  Colour  of  Plants.    (Ville) 85 

Improvements  in.    <  P)  Saxl 201 

Pri.ductkm of, from  Sewage  Matters.    (P)  Kemshead nil 

Regulation  of  Sale  of,  in  Germany.    I  T.R.J 564 

United  States  Trade  in.    (T.R.)  121 

Fertilising  Compound.    (P)  Powter 201 

Properties  of  Night  Sod,  Increasing.    1 1')  Riddiough 201 

Fibre,  a  New  Vegetable,    i  P)  Booth 1031 

Bleaching  of.    (PJ  Salamon 289 

Determination  of  Crude.    (Hbnig) 978 

From  Leaves  of  Finns  Australis.    (P)  Latimer 173 

Fibres  and  Fabrics,  Examination  of   Textile.     (Schlichter) 

(illus.) 241 

And  Textiles,  Treating.    (P)  Zingler 321 

Bleaching  by  Electricity.    (P)  Kellner 804 

Bleaching  Vegetable,  by  Electricity.     (  P)  Kellner 804 

Cleansing,  Bleaching,  and  Fixing  Colours  on.    (P)  Schevelin 

and  Mindosky 612 

Decorticating  Vegetable.    (P)  Longmore  and  \\  atson 1033 

Dyeing  and  Printing.    IP)  Wilicox.    From  The  Farb.  vorm. 

Bayer  and  Co 289 

Manufacture  of  Building  Materials  from.    (P)  Weather- 
don.    From  Compere 511 

Obtaining  and  Bleaching  Vegetable,    i  P)    Trobach  and 

Bruck 1031 

Producing  Azo-Colonrs  in  Textile.     (P)  Holliday 989 

Producing  Coloured  Compoxmds  of  Gallacetophenone  on. 
(PJ  Johnson.     From  The  Badische  Anilin  and  Soda 

Fabrik 500 

Report  on  Textile 936 

Thermo-Chemical  Investigations  on  Textile.  ( Vignon ) . . .  855 
Treating  and  Ungumming.  (P)  Johnson.  From  Burrows  1033 
Treating  by  Naphtha  Residues.    (P)  Schevelin  and  Min- 

dovskv 4SS 

Treating  Cotton.    (P)  Burn 856 

Treating  Vegetable.    (P)  Sutherland  and  Esdaile  . . .     856, 1"  13 

Treatment  of  Vegetable.    (PJ  Robertson  and  others 1033 

Washing  Wool  and  Animal.    (PJ  Ambler 856 

Fichtelite.    I  Bamberger  and  StrasserJ 27 1 

Constitution  of.    (Spiegel) 274 

Filaments  of  Electric  Lamps,  Renewing  Carbon.    (P)  Lake. 

From  Soc.  L'lncandescence  Eleetriquc 869 

Films  for  Negatives  or  Prints.    (P)  Fairfax.    From  Crane 892 

Increasing  Sensitiveness  of.    (PJ  Schwartz  and  Mercklin.     lot 
Manufacture  of  Photographic.    (P)  Boult.    From  East- 
man       547, 651 

Filter  for  Oil  and  other  Liquids.    ( PJ  Koellner 1046 

Filtering  Apparatus.     (P)  Ducretet  (illus.) 378 

Apparatus.    (P)  Gerville 922 

Apparatus.    (PJ  Smales 794 

Plates  and  Apparatus.     (P)  Wise.    From  Egen  and  others  1116 

Machines.    (P)  Crocker 1115 

Material.     (PJ  Gregory  and  MacDonald 43 

Filter  Presses.    (P)  Hill 481 

Presses.    (PJ  Johnson  and  Hutchinson 922 

Presses  and  Filtering.    ( PJ  Baxter  and  Muter 593 

Filters.     ( P)  Bruce  and  others  (illus. J 725 

i  P I  J  antes.    From  Tobin  and  Davidson 1024 

(P)  Jensen  and  Busch 726 

(P)  MacDonald 1023 

i  Pi  Mather  (illus.) 378 

(P)  de  Mol  and  Gerken  (illus.) 378 

Asbestos.    (P)  Breyer 796 

Cleaning.    (PJ  Andre 379 

Construction  of.    (P)  Cheavin 379 

Construction  of.    (P)  Hyatt 380 

Construction  of.    (P)  Thompson.    From  Bowden 849 

For  Alcohohc  Liquors.    (P)  Mundorf 880 

Improvements  in.    (P)  Knight 481 

Filtration  through  Sand.    (Frankel  and  Piefke) 642 

Fine  Chemicals  in  Italy.     (T.R.) 384 

New,  of  Therapeutic  Value.     (Merck's  Bull.) 212 

Recent  Discoveries  in.    (Chem.  Ind.) 649 

Trade  in,  in  Japan.     (T.R.) 1164 
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Finland  Customs  Tariff,  Changes  in.    (T.E.) 332 

Fire-clay  Goods,  Use  of  Sugar  in  Manufacturing.    (P)  Palin..    393 

Pipes,  Manufacture  of.    (P)  Griffiths 1131 

Fire-Extinguishing  Compounds.    (P)  .Martin 1149 

Firework  Factory,  Report  on  Bxplosional  Pain's.    (Msjendie)    986 

Fireworks,  Manufacture  of.    (  P)  Stephenson 883 

Firing  Points  of  Explosives.    (Munroe)  1063 

Fish  Manure.     (Kellnor) 87 

'      Oil,  Detection  of,  in  Linseed  Oil.    (Bufiln) 9(4 

Treatingand  Preserving,    ll'i  Pursell 92 

Fixing  Agent,  Magnesium  Chloride  as  a.    (Liesegang) 646 

Fixing-bath,  Properties  of  the  icid.    (Lainor) 54G 

Silver  in  Old.    (Lainer) 540 

Flashing  Point  of  Lubricating  Oils.    (Holdo) 323 

Of  Lubi  icating  Oils,    i  Martens) 'M2 

"Flash  Powder"  Explosions.    (Mitchell) n;! 

Flavin  and  its  Preparation.    (Soihlet) 1125 

FlavopurDurin,  Colouring  Matters  from.    (P)  Imray.    From 

The  Farb.  vorm.  Meister,  Lucius,  ami  limning 854 

Flax,  Jute,  and  Hemp  Fibre,  Distinction  between.    (Lenz)  ...    732 

Floorcloth.  Machinery  for  Printing.    (P)  Heyde 174 

Machiner]  (orPriuting.    (P)  Ostlore  and  Strathern 1/4 

Mannfacture  of.    (P)  Warburg.    From  Nucffel 1047 

Florida.  Camphor  in.    I  Maisch) hoi 

The  Phosphate  Bedsof.    (T.E.)  665 

Flue-dust  Spelter,  Iron  in.    (Jensoh) 190 

Fluids,   Apparatus  for  Evaporating.    (P)  Chamberlain   and 

Davis HI6 

Apparatus   for   Induction   of.     (P)  Morton  and   Thomson 

(illus.)  S» 

Apparatus  for  Treating  Pulverulent  Matters  by.  (F)  Wise. 

From  Solvay  1  illus.) 720 

Fluorescein  Chloride,    Eraide   Compound  of,   and   Colouriiib' 
Matters   therefrom.    (P)    lmray.     From   The   Farb. 

vorm.  Meister,  Lucius,  and  Blaming 385 

Fluorescent  Blue.    (Nietzki  and  others) 490 

Fluorides,  New  Uses  for.     (Effront) 1055 

Fluorindines.    ( Fischer  and  Hupp) 1028 

Fluorine,  Colour  and  S| trum  of.    (Moissan) 1x7 

Preparation  and  Densityof.    (Moissan)  (illus.) 188 

Salts,  formation  of.    (Ncttoi : 182 

Fluoroform.    (Meslans) 6*8 

Fluorspar,  Use  of  in  Metallurgy.     (Foclir)  Bit) 

Fluxing  Mat.  rial.    (P)  Craven 77 

Food,  Combination  "f    Animal  Substances  for  Use   as.     (P) 

Johnston 404 

Farinaceous,  for  Animals.    (F)  Brunier 92 

Preparation  and  Combination  of.     (P)  Johnston 818 

Preparations.     (P)  Brinek  and  Rehnstrom 818 

Preserving  Articles  of.    (P)  Batchelerie 1068 

Preserving  Articles  of.     ( P)  Douglas  and  Donald 63S 

Foods  and  Food  Adulterants.    (Crampton) 205 

Sulphurous  Acid  in  Preserved.    (Brand) 404 

Foodstuffs,  Detection  of  Benzoic  Acid  in.    (Mulder) 770 

Forage,  Culture  of  the  Potato  for.    (Girard) »-' 

Foreign  Trade  in  1889,  Our.    (T.E.) 128 

Forestry,  International  Congress  on 1048 

Formaldehyde,  Estimation  of.    (Esohweiler) 110 

Sodium  Bisulphite,  added  to  Gelatine-Bromide  Emulsion. 

(Eder)  5u; 

Formic  Aldehyde  in  Photography.    (Sehnauss) 101 

Formal-para-phenetidine 660 

Fractional  Distillation  in  Vacuo,  Apparatus  for.    (Gautier)...    668 

France.  Coal  production  in,  during  1889.    (T.R.) 339 

Colouring  Wine  in.    (T.R.)  334 

Imports  of  i  'ils  and  ( lil  Seeds  into.     (T.E.) 775 

Import  s  of  I » V' woods  into.     (T.E.) 775 

Manufacture  of  Tartaric  Icid  in.    (T.E.) 1164 

Mining  Industry  of.    (T.E.) 060 

Production  of  Cider  In.    (Soo.  Arts  J.) 529 

Proposed  Tariff  Revision  in.    (T.E.) 828 

Frangulin.    (Thorpe  and  Bobinson)  412 

French  and  Foreign  Competition  in  Senegal,    (T.E.) 223 

Frost-Eesisting  Power  of  Building  Stones.    (Bauschinger)  ...  1087 

Fueose.    (Gunther  and  Tollens) 1052 

Fucusaldehyde.    (Bieler  and  Tollens) 956 

Pucusol.    (Bieler  and  Tollens) 274 

Fuel,  Apparatus  for  Combustion  of.     (P)  Din/.  I  illus.  I 381 

Artificial.    (P)  Morris 796 

Artificial,    i  Pi  Mowll 17" 

Artificial,    (P)  Mvall.    From  Lancaster 728 

Artificial.    (P)  Popplewell.    Prom  Conned 186 

Artificial.    (PI  Stone 273 

Artificial.    (P)  Wood 1118 

Burning    Liquid,    in     Furnaces.      (P)    lladdan.      From 

Amoroso 5:x; 

Furnaoeafor  Burning  Liquid.    (P)  SablstrOm  and  others  .  ins 

Manufacture  of .    (P)  Besson 27." 

Producing  Clean  Gaseous.    (Pi  Wilkinson 784 

Production  of  Artificial.    (P)  Lennardand  Harding 1026 

The  1. ins  Process  for  Making  (eis  for,    tOakmau) 849 
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Fuels,  The" Godillot"  Furnace  for  Inferior.    (Brail)  (illus.)  .  44 

Fuller's  Earth,  .Machine  for  Refining,    i  P)  Sheppard 27:: 

Funnel  and  Measure  [or  Liquids,    t  P)  Brown 43 

Funnels  or  Reservoirs.    (F)  Payne  (illus.) 167 

Furfural-Yielding  Bodies  from  Wheat  and  Rye  Chaff.    (Steiger 

and  Scliul/.e)    1143 

Furfuraldeiivde  and  Pentaglucoses,  Quantitative  Estimation 

of.    (Gunther  and  Tollens)  908 

Pieseii if, in  Commercial  alcohols.    (Lindet) 1166 

Furfurandiphenylhydrazone 902 

Furfuryl      Derivatives.     New      Relation    of.      with     Sugars. 

'  i  Maquenne) 202 

Furnace  for  Inferior  Fuels,  The  "  Godillot."    (BrilU)  (illus.)..  A 

For  Refining  .Metals.     (P)  Alzugaray 950 

Furnaces  and  ((rales,     (l'l  Miles 72s 

Burning  Liquid  Fuel  in.    (P)  Haddan.    From  Amoroso  ..  59(1 

Electrical.    (l'i  Parker 869 

Per  Hurtling  Liquid  Fuel.     (P)  Salilslriuu  and  others 1118 

Rotating,  for  Calcining  Ores.    (P)  Alley inn 

I  or  <.>uirksil;cr.     (Eng.  and  Mm.  J.)  (illus.) 77 

For  Utilising  Hydrocarbon  as  Fuel.    (P)  Dymond.    From 

The  Aerated  Fuel  Co 49 

Metallurgical.    (P)  Piat B67 

Obtaining  Uniform  Productsfrom  Basic    (P)  Pszczolka. .  sin 

Regenerative  ((as.    (P)  Casson C27 

Fusel  Oil,  Examination  of.    (Long  and  Linebarger) 537 

Fuses  and  Detonators.    (P)  Ward  and  Gregory B22 

Fuses,  Construction  of  Electric.    (P)  Ward  and  Gregory 898 

Electric,    (P)  Scott  and  Lawrence 81 


G 

Gaduine.    (Gautier  and  Mourgues)  04S 

Galactosediplicnylliydrazone 902 

Gallacetophenone,    Froduring    ('..laired    Compounds    of,   on 
Fibres.      (PI    Johnson.      From    The    Badisehe   Anilin 

and  Soda  Paiirik  600 

G  llieia.  Ozokerite  in.    (Shotsky) 5!>7 

Petroleum.  Industry  of.    (T.R.)  777 

Gallomine  Bine.    (Kuecht) 55 

Gallic    and    Tannic    Acids,    Botting  *■  ^  -.     Reaction    for. 

(Smith)  450 

Acid.    ( Bottinger) 836 

Acid,  Action  of  Reducing  Agents  on.     (Bottinger)  902 

Acid,  Note  on.     (Spence)    IU4 

Acid,  Oxidation  of.     ( Bottinger) 746 

Gallotannio  Acid.     ( Bottinger) 956 

Acid,  Note  on.     (Spence)    1114 

Galls,  Export  of.  from  China.    (T.R.) 119 

Galvanic  Batteries.    See  Batteries. 

Galvanised  Iron.    ( Preu) 7(1 

Galvanising  iron.    (P)  Greenway son 

Iron  and  Steel.     (  P)  Saunders 195 

Works,  Treating  AVaste  Pickle  from.    8m  Resiaui 

Galvano-Plastic   Deposits,  Removal    of.      (P)   Boult.      From 

Eeinfeld 81 

Gambierat  Singapore.    I    .R.I  

Products  of  Singapore.    (T.K.i  670 

Gantter's  Method  for  Estimating  Tannin.     (  Procter  i 260 

Method  for  Estimating  Tannin.     (Schmcder  and  Pacssler)  1157 

Gas  Analysis,  Apparatus  for.    (Bedson)  2tu 

And  Air  Comminglers.    (P)  Popplewell.    Prom  Mitchell  .  :i25 

Apparatus  for  Carburetting.    (P)  Hall 170 

Apparatus   for   Generating    and   Enriching.     (P)    Howell 

and  Smith 850 

Apparatus  tor  Manufacturing  Heating.    (P)  Kitson 48 

Apparatus  for  Manufacture  of,  from  Air.    (P)  Fritz 925 

Apparatus  for  Manufacture  of  Water-.     (  P)  Brings    27  t 

Apparatus  for  Producing  Oil-.    (P)  Lawson "is 

Apparatus  for  Purifying  Illuminating.    (P)  Andrews 7'.'7 

Balance.    (Dux)  (illus.)    415 

Burners,  Incandescence.    (  P)  Clamond TOT 

Cheiuistrv  of  the  Dinsmore  Process  for  Manufacture  of. 

i Smith)  (illus.) in 

Detecting  Sulphuretted  Hydrogen  in  Coal-,    (Ledig) 108 

Estimation  of  Cyanogen  in.    (Leybold) 979 

Furnaces,  Regenerative.    fP)  Casson 627 

Furnaces,  Regenerative,    ll'i  Siemens  ( illus.) U19 

Generating  and  Consuming  Combustible.    (P)  Love 5'.hj 

Generating  Water-,  Siemens,  and  Producer-.    (Pi  Langer 

and  Cooper  (illus.) 170 

Generators.    (Pi  Langer  and  Cooper  (illus.) 170 

Generators  for  Oarlwnie  Acid.     I  Pi  Cbavasse B69 

Generator  for  Carbonic  Acid.    (P)  Estoourt  (illus.) sen 

Generator  for  Oil  Lamps.    (P)  Robinson 1025 

Heating  by,  at  Constant  Volume.    (Soheurer-Kestner) 880 

Heating  Boilers  by.    (P)  Imray.    Prom  Ware 171 

Inspector,  Annual  \\-  port  of  Massachusetts 485 

Manufacture,  Ammonium  Chloride  from  By-products  of. 

i  Dubosc  and  lleuzeyi 614 

.Manufacture.  Cyanogen  in.     I  Leyhold) 923 

Manufacture  of.     (l'l  Dinsmore '■'- 1 

Manufacture  of.     (  P)  Fcl'gtisson 1024 


Dec.  31, 1890.]        THE  JOURNAL  OF  THE   SOCIETY   OP  CHEMICAL  INDUSTRY. 


PAGE 

..  921 

.  169 

.  1025 

.  171 

.  850 

.  171 

.  921 

.    s:  is 

.        411 
ISO 


851 

186 

170 


44 

171 

796 
191 

47 
666 
596 

112(1 
923 
893 
767 

92:; 

519 
106 

sin 
S96 

925 


595 

159 

649 

1118 


Gas.  Manufacture  of .    (P)  Jones 

Manufacture  of.    (Pi  Jones  and  Alexander 

Manufacture  of.     I  P  i  Key 

.Manufacture  of.     (Pi  Knapp 

Manufacture  of.    (P)  Strong 

Manufacture  of  Coal-.    ( P)  Tatham 

Manufacture  of,  from  Air.    (P)  Monier 

Manufacturing  Heating  and  Illuminating.     (P)  Loonns... 
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1     „         Analyse. 
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6     „         Chimie  Organique. 

1      ,,  „       Biologique. 

1     „  ,,       Agricoles. 
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Engineering,  Civil    

L'Engrais  Mineral    
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F. 

Farming,  Modern  High  
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II. 
Health,   Report   of  State  Board  of 
(New  York). 
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Houille,  Traite  des  Derives  de  la   ... 
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„     Metallurgy  
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and  Girarde. 
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H.  Fontaine. 
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Rankin. 
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Lauth. 
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Paul. 
Lagarde. 
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S.  B.  Rogers. 
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Complete  Works. 


Author,  &c. 


Iron  Smelting,  Chemical  Phenomena 

of    LowthianHell. 

Iron  and   Steel,   Principles  of    the 

Manufacture  of LowthianHell. 

Iron  and  Steel  Institute,  Miscellaneous 

Papers,  1883—1888. 

M. 

Machinery  and  Mill  Work 

Machines  Centrifuges,  Etudes  sur  les 

Manures,  Artificial  

Maticres  Colorantes,  les 

Mechanique  Cnimique,  Kssai  de 

Mechanical  Engineers,  Institute  of, 

Index  to  Proceedings,  1S74 — -1884. 

Metallurgy     

„  Elements  of  

„  Practical  Treatise  on   ... 


Rankin. 
Courtois. 

Ville. 
Wnrtz. 

lierthclot. 


„  of  Gold  and  Silver    ... 

Metalloids,  Manual  of 

.Mines  a  Grisou,  Exploitation  des 


Minerals,  Earthy  

Mineral    Resources   of   the    United 

States,  1887  

Miscellaneous  American  Papers. 

„  Foreign  Pamphlets. 

,,  Papers. 


Paper,  Practical  Treatise,  on  the 
Manufacture  of 

Phosphates,  Mineral,  and  pure  Fer- 
tilisers      

Purification  of  Rivers,  Reports  and 
Rills. 

Pyrology  or  Fire  Chemistry    

'  R. 
Researches,  Experimental,  in  Pure, 

Applied,  and  Physical  Chemistry 
Researches,  Chemical  and  Physical 

Recherches  Scientifiuues 

Rivers    Pollution    Prevention    Act, 

Reports  under  the. 

S. 

Salicylique,  L'Acide 

Salts"  A  Theory  of    

Siemens,  Sir  C.  Wm,  Life  of 

Sciences  Chimiques,  Catalogue  de  ... 
Smithsonian  Contributions  to  Know- 1 

ledge    J 

Smithsonian  Report,  1885—1886. 
Soap     and     Candles,     A    Practical 

Treatise  on 

Scap  making,  The  Art  of 

Sorghum    Sugar   Industry,   Inves- 1 

tigation  of    J 

Soude,  Fabrication  de  la 

Steam  Engine,  The  

Sucre,  Guide  Practique  du  Fabricant 

Sugar  Reet,  The     

Sulphuric  Acid  and  Alkali  

„  „    Manufacture  of    ... 

T. 

Technology,  Wagner's  Chemical    ... 

Technologic,  Knapp's  

Technology,  Ronald's  and  Richard- 
eon's  Chemical. 


Percy. 
Phillips. 
Crookes  and 

Rohrig. 
Phillips. 
Jas.  Apjohn. 
Pernolet      et 

Aquillon. 
Davis. 

Day. 


Hofmann. 
Morfit. 

Ross. 


Frankland. 
Th.  Graham. 

Knhlmaun. 


Schlumberger. 
Mansfield. 
Wm.  Pole. 
Dunod. 
J.   C.    Rooth 
and  Morfit. 


Cristiani. 

Watt. 

Hon.   G.    li. 

Loring. 
Lunge      and 

Naville. 
Rankine. 
Basset. 
Ware. 
Lunge. 
Lock,  A.   G. 
aud  C.    G 

Crookes. 


Verre,  Le 


No.  ot 
Vols. 


Periodicals,  &c. 


Peligot. 


A. 

14        Abridgments  of  Specifications,  1867 — 1875. 

1        American  Chem.  Soc,  Proceedings  of.    Vol.  I.,  1878. 

:i        American  Chem.  Soc  Journal  of.     Vols.  I.,  II.,  III., 
1879,  1880,  1881. 
39       Annales  de  Chimie  et  de  Physique,  1872—1884. 
31        Annales  des  Miues,  1873—188-1. 

R. 
39        Bulletin  de  la  Societe  Chimique,  1863—1882. 
11  „  „  d'Encouragement,  1872— 1882. 

1  „  „  Industriellede  Marseilles,  1877. 

8     :        „  „  Industrielle  de  Mulhouse,  1876 

—1883. 
„  „  Industrielle  de  Rouen,  1877. 

C. 

C        Chemische  Industrie,  Die,  1878 — 83. 
29        Chemical  News,  1864— 1881.   Vols.  XI,  XII.,  XIII., 
XV.,  XIX.,  XXI.,  XXII.,  XXIII.,  XXIV.,  XXVI., 
XLVI.  missing. 
23        Chemical Soeiety,Journal  of,  1811— 1848,1871-  Ism. 
23        Civil  Engineers,  Proceedings  of  the  Institute,  1S83 — 
1889. 
Comptes  Rendus,  J872— 1885. 

D. 

1         Delft,  Ecole  Polytechnique,  Annales  de,  1885—1887. 
37       Dingler's  Polytechnisches  Journal,  1876—1885. 

I. 
6     |  Index  to  Foreign  Scientific  Periodicals,  1S66— 1868. 

1      ,   L'Industria,  1887. 
6         Industries,  1886—1889. 
10        Iron  aud  Steel  Institute,  Journal  of  the,  1885 — 1889. 


Lccons  de  Chimie,  1860—1869. 


M. 
Mechanical  Engineers,  Proceedings  of  the  Institute, 

1882—1888. 
Miscellaneous  Transactions  of  the  Roval  Geological 

Society  of  Cornwall,  1882—1889. 
Moniteux  Scientinque,  1865—1882. 

P. 
33       Patent  I  Iffice  Journal,  1871—1884. 
29        Patents,  Specifications  of  "Alkalis,  &c."  1773 — 1871. 
3  „  „  "Chlorine,"    1789 — 1866. 

3  „  „  "Sulphides,"  1781—1866. 

R. 
9        Repertoire  de  Chimie,  Pnreet  Applique,  1859 — 1863. 
5         Revue  Seientifique,  1881  —  1883. 
1     !   Roval  Institution,  Proceedings  of,  1887. 

4  :    Royal  Society,  Proceedings  of,  1879— 1883. 

1     !   Roval  Society  of  Edinburgh,  Proceedings  of,  1886, 
1887. 


3       Telegraph  Engineers,  Journal  of  the  Society,  1885 

1X87,  1888. 
I        Textile    Colourist    (including    Dyeing    aud    Calico 

Printing— C.  O'Neill),  1876-1x77. 


W. 

Wagner's  Jahresberieht,  1873—1876. 
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PEROXIDE  OF  HYDROGEN:    ITS  PRESERVATION 
AND  COMMERCIAL  USES. 

BY    C.    T.    KIXGZKTT,    P.I.C.,    I'.I'.S. 

Peroxide  of  hydrogen  is  at  once  an  extraordinary  and  a 
most  interesting  compound,  extraordinary  as  regards  tin- 
modes  of  its  preparation  and  interesting  on  account  of  tin- 
facility  with  which  it  loses  oxygen.  It  is  this  facility  of 
decomposition  which  renders  it  so  valuable  as  an  oxidising 
and  bleaching  agent,  but  at  the  same  time  has  in  the  past 
militated  against  its  more  extensive  adoption  for  such 
purposes.  For  a  long  time  it  has  been  recognised  that 
if  means  could  he  devised  of  preserving  this  substance  from 
spontaneous  decomposition  to  any  considerable  extent,  its 
market  value  would  enormously  increase,  lor  while  it  is 
without  rivals  as  an  antiseptic  oxidising  agent,  it  is  also  of  a 
perfectly  innocuous  character  and  free  from  all  objections. 
Peroxide  of  hydrogen  has  been  with  me  the  subject  of  much 
study,  and  as'  is  well  known,  I  have  for  many  years  been 
engaged  in  the  manufacture  of  compounds  containing  it  or 
capable  of  yielding  it  in  association  with  other  substances 
under  definite  circumstances. 

In  connection  with  this  part  of  my  subject  it  may  be 
mentioned  by  way  of  a  summary  statement  that,  when 
teipenes  are  subjected  to  oxidation  by  air,  oxygen,  or  ozone, 
there  is  formed  an  active  organic  compound  of  the  nature  of 
a  peroxide  which  remains  dissolved  in  the  hydrocarbons 
used  for   producing   it,  and  when    the   product   is  placed  in 
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contact  with  water,  peroxide  of  hydrogen  is  formed  and 
passes  into  aqueous  solution  by  some  reaction  of  which  the 
following  equation  may  he  accepted  as  giving,  if  not  the 
actual  reaction,  at  least  an  approximately  correct  repre- 
sentation : — 

CI0H16O3  +  H30  =  C10H16O.  +  HA- 

The  compound  C10HuOg  (soluble  camphor)  is  uncrystul- 
Rsable  and  accompanies  the  peroxide  of  hydrogen  in  the 

aqueous  solution. 

There  is  a  great  similarity  between  this  chemical  change 
and  that  by  which  the  peroxide  of  hydrogen  is  made  by  the 
other  well-known  process,  viz.,  by  the  action  of  dilute 
acids  upon  peroxide  of  barium.  Taking  sulphuric  acid  as 
representative  of  all  acids,  it  may  be  said  that  when  peroxide 
of  barium  is  exposed  to  the  presence  of  sulphuric  acid  and 
water,  the  following  change  results: — 

BaOO  +  H„OS03  =  BaOS03  +  H„00. 
It  will  be  understood  of  course  that  I  have  here  resorted  to 
the  use  of  somewhat  abnormal  formula:  in  order  to  clearly 
represent  what  I  believe  to  be  the  nature  of  the  chemical 
change,  and  I  have  intentionally  expressed  peroxide  of 
hydrogen  by  the  formula  H200  for  reasons  to  which  I  am 
about  to  make  reference. 

The  constitution  of  peroxide  of  hydrogen  is  generally 
graphically  represented  as  follows  : — 

Fig.  1. 


which  would  signify  that  each  atom  of  oxygen  is  diatomic, 
and  is  directly  combined  with  one  atom  of  hydrogen.  But 
the  character  of  the  substance  and  its  facility  of  decom- 
position are  altogether  opposed  to  such  a  view,  and  in 
a  short  paper  which  was  communicated  to  the  British 
Association  some  years  ago*  I  gave  expression  to  my 
opinion  that  in  a  strictly  chemical  sense  it  is  rather  to  be 
regarded  as  oxygenated  water  or  as  an  oxide  of  water. 
That  is  to  say,  oxygen  is  to  he  regarded  as  either  a  triad  or 
a  tetrad  in  valency,  and  the  one  atom  is  combined  with  the 
other  which  alone  is  directly  combined  with  both  atoms  of 
hydrogen, thus  : — 

Fig.  2.  Fig.  3, 


This  view  accords  with  the  general  sense  of  chemical 
opinion  that  when  in  a  compound  an  atom  of  one  substance 
is  directly  combined  with  another  such  atom,  the  combination 
is  weak,  and  there  is  consequently  facility  of  decomposition, 
This  view  is  also  supported  by  certain  observations  which 
were  made  by  M.  Berthelot,  showing  that  when  oxide  of 
silver  is  placed  in  contact  with  peroxide  of  hydrogen,  the 
amount  of  oxygen  set  free  is  only  equal  to  that  contained  in 
the  peroxide  of  hydrogen  employed,  the  residual  matter 
containing  the  whole  of  the  silver  and  oxygen  originally 
present  in  the  oxide  of  silver,  hut  redistributed,  so  that 
there  results  a  mechanical  mixture  containing  one-third  of 
the  silver  in  the  reduced  metallic  state,  and  the  oxygen,  in 
combination  with  the  balance,  in  the  form  of  sesquioxide  of 
silver.  To  put  the  matter  in  another  way,  the  chemical 
change  is  not  to  he  expressed  by  the  equation — 

HjO.O  +  Ag,0  =  H,0  +  Ag2  +  Oj, 
•  Sea  Chem.  News,  Vol.  XLVI.,  111. 


but  rather  by  this  one — 

:i  1LO.O  +  3  Ag,0  =  3H,0  +  Ag03  +  Ag2  +  0„. 

Further  confirmation  is  lent  tomj  viewsbj  theverj  existence 

of  ozone  which  may  be  viewed  as  a  form  of  triatomic 
oxygen. 

To  pass  on  now  to  the  chief  part  of  my  subject,  it  should 
be  lirst  stated  that,  while  peroxide  of  hydrogen  is  undoubtedly 
very  proue  to  suffer  decomposition,  the  statement  which  is 
made  in  most  text-books  to  the  effect  that  dilute  solutions 
arc  immediately  decomposed  on  ebullition,  is  radically  wrong. 
It  is,  therefore, all  the  more  to  he  regretted  that  this  method 
has  been  advocated  for  estimating  the  strength  of  the  liquid. 
As  a  matter  of  fact,  dilute  solutions  may  be  concentrated  by 
evaporation,  although,  of  course,  there  is  an  attendant  loss 
of  oxygen. 

Mr.  G.  K.  Davis  at  one  timef  published  some  figures 
illustrating  the  rate  of  decomposition  of  a  solution  of 
peroxide  of  hydrogen,  but  before  reproducing  these  it  may 
be  as  well  to  explain  the  meaning  of  a  description,  which  is 
common  enough  in  commerce;  I  refer  to  the  strength  of 
such  solutions  as  expressed  in  volumes.  A  10-volume 
solution  of  peroxide  means  a  solution  which  is  capable  of 
yielding  of  itself,  by  perfect  decomposition,  10  times  its  own 
volume  of  gaseous  oxygen  at  the  ordinary  temperature  and 
pressure. 

Now,  Mr.  Davis  worked  with  a  10-volume  solution,  so 
that  100  cc.  yielded  1,000  cc.  of  oxygen  when  fully  de- 
composed ;  in  other  words,  the  solution  contained  3  ■  01  per 
cent,  by  weight  of  real  peroxide  of  hydrogen,  and  was 
capable  of  yielding  1-43  per  cent,  by  weight  of  oxygen  gas. 

On  August  2, 1878,  the  strength  of  the  solution  was  9  volumes. 

„       9 ..  8-4       „ 

„        „      24     „  ,.  „  „  8"0       „ 

„    Sept.     1     „  „  „  „  7"9 

„        „     24     „  '  „  „  „  7'8       „ 

„    Oct.     24     „  .,  „  „  7"2 

I  shall  presently  furnish  other  figures  from  my  own 
experience,  but  may  at  once  state  that  the  rate  of  decom- 
position is  by  no  means  constant.  It  varies  with  the 
temperature,  exposure  to  light,  and  the  impurity  of  the 
solution.  Sometimes  a  solution  will  be  found  to  suffer  even 
less  change  than  that  observed  by  Mr.  Davis,  while  at 
others  it  undergoes  complete  decomposition  in  course  of  a 
few  weeks,  and  more  or  less  suddenly.  The  observations 
I  have  made  will  stive  to  explain  to  some  extent  the  reasons 
for  this  capricious  character. 

To  those  engaged  in  the  manufacture  of  peroxide  of 
hydrogen  it  is  well  known  that  the  presence  of  a  little  ether 
restrains  the  decomposition,  and.  indeed,  in  his  experiment, 
Mr.  Davis  found  that  By  adding  a  little  ether  to  the 
solution  on  October  24th  it  had  not  deteriorated  in  strength 
two  months  later   ill   the   year.      The  action   of   the   ether   is 

not,  however,  always  to  he  depended  upon,  and  its  presence 
is  apt  to  lead  to  danger,  particularly  if  added  to  solutions 
which  are  likely  to  he  exported  to  hot  climates,  while  it  is 
sometimes  objectionable  on  other  grounds  also.  1  have 
suggested  that  the  restraining  influence  of  ether  is  to  be 
found  in  tin-  fact  that  it  also  generates  peroxide  of  hydrogen 
by  atmospheric  oxidation.  It  may  also  act  by  reason'  of 
its  volatility,  thus  generating  a  vapour  which  exercises 
a  gentle  restraining  pressure  over  the  solution. 

Dr.  (1.  (lore  has  shown,  in  a  paper  recently  commit- 
uicated  by  him  to  the  Royal  Society,  that  when  chlorine 
water  is  exposed  to  light,  the  chemical  changes  that  occur 
in  one  distinct  period  result  in  the  production  of  hydrochloric, 
hypochlorous.  and  chloric  acids,  and  that  at  a  later  stage  a 
further  formation  of  hydrochloric  acid  takes  place,  while  at 
the  same  time  peroxide  of  hydrogen  is  formed  in  solution. 
Under  the  influence  of  prolonged  sunlight,  the  whole  of  the 
Oxygen  of  the  hypochlorous  and  chloric  acids  united  with 
water  to  form  the  peroxide,  and  that  substance  subsequently 
entered  into  combination  with  the  whole  of  the  hydrochloric 
acid  and  formed  a  definite  "solution  compound"  which  is 
represented  by  the  formula  2  lU'l.ll.o.,.    This  is  tin-  more 

interesting   because    it   is    well    known    that,  as   a   bleaching 

agent,  chlorine  acts  intermediately  by  the  decomposition  of 

t  Chun.  News,  Vol.  XXXIX..  p. 221. 
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water,  and  it  is  nascent  oxygen  that  is  credited  by  chemists 
with  the  bleaching  effects  thus  attainable.  It  is,  after  all, 
not  impossible  that  the  effects  are  due  to  the  formation  of 
peroxide  of  hydrogen,  a  substance  which  is,  as  a  bleaching 
agent  for  woollen  and  some  other  goods,  rapidly  displacing 
bleaching  powder  in  public  estimation. 

I  now  propose  to  call  attention  to  the  decomposition  and 
preservation  of  peroxide  of  hydrogen  as  influenced  by  the 
presence  in  it  of  other  substances  in  a  state  of  solution. 

I  may  premise  that  I  was  led  to  this  investigation  by  my 
desire  to  put  upon  the  market  a  series  of  disinfectant 
solutions  for  use  by  surgeons  and  others  which  should  be 
characterised,  in  common  with  "  Sanitas  "  disinfecting  fluid, 
on  the  one  hand  by  the  presence  of  a  definite  quantity  of 
peroxide  of  hydrogen,  and  on  the  other  hand  by  containing 
a  definite  amount  of  some  one  or  other  of  a  series  of 
reliable  antiseptic  and  germicidal  substances.  Some  medical 
men  prefer  one  antiseptic,  and  others  exercise  other 
selections,  but  I  insist  upon  the  necessity  of  using  any  such 
germicides,  in  association  with  a  potent  oxidising  agent 
capable  of  chemically  destroying  the  toxic  products  which 
result  from  the  growth  of  bacteria  and  other  micro- 
organisms in  suitable  media.  It  is  these  toxic  products 
that  are  more  to  be  dreaded  than  the  micro-organisms 
themselves,  and  no  system  of  disinfection  is  perfect,  from 
a  chemical  point  of  view,  which  overlooks  the  necessity 
for  their  chemical  change  or  destruction. 

After  surmounting  many  difficulties,  into  the  details  of 
which  I  need  not  enter  here,  I  was  faced  with  what  proved 
to  be  the  greatest  obstacle  of  all,  viz.,  the  liability  of  such 
solutions  when  prepared,  to  undergo  decomposition,  and 
that  sometimes  with  almost  explosive  violence. 

As  I  felt  there  was  no  royal  road  to  success,  and  no 
scientific  clue  to  a  means  of  overcoming  the  trouble,  I 
determined  to  study  the  matter  in  a  constructive  sense,  and 
to  ascertain,  over  long  periods  of  time,  the  preservative  or 
destructive  influences  which  might  be  exercised  by  dis- 
solving, in  solutions  of  peroxide  of  hydrogen,  definite  per- 
centages of  various  substances,  and  the  results  which  have 
been  tabulated  for  convenience  this  evening  represent 
some  of  the  results. 

Table  I. 


Name 

and  Amount  ol 

Substance 

added. 

Original 

Strength  of 

the  Ha02 

Solution  in 

Terms  of 

cc.  Hypo. 

per  100  cc. 

on  Nov.  30th, 

1887. 

After 
20  Days. 

After 
62  Days. 

After 
176  Days. 

Loss. 

5  Per  Cent. 
'Standard..." 

730 

706 

586 

Per  Cent. 
20 

K2SO, 

710 

690 

502 

23 

720 

706 

592 

19 

(NH,)2SO,.. 

720 

70 1 

586 

20 

IMgSO, 

726 

508 

146 

so 

■(FeSO 

46 

42 

26 

96 

A]2(S04)3... 

.6S8 

592 

274 

62 

HgSO, 

660 

442 

94 

87 

730  cc. 

158 

74 

62 

93 

704 

576 

292 

60 

fMnS04 

574 

338 

54 

92 

KNO-3 

730 

706 

618 

15 

NaNOa 

730 

718 

616 

15 

NH,X03.... 

730 

708 

694 

19 

Ba(NO,)j... 

724 

712 

610 

16 

Sr(N03)2... 

736 

724 

630 

14 

l_Ca(N03)2..J 

724 

716 

600 

18 

Table  I. — continued. 


Name 

and  Amount  of 

Substance 

added. 


Original 
Strength  of 
the  H202 
Solution  in 
Terms  of 
cc.  Hypo, 
per  ton  cc. 
on  Nov.  30th, 
1SS7. 


After 
20  Days. 


After       After 
02  Days.  173  Days. 


Lois. 


Mg(N03)2  ..-I 

Pe(N03)».. 

Cu(N03).,.. 

Zn(N03)2.. 

Pb(N03)2.. 
(-Hg(NO,),. 

KC1 

NaCl 

NH4C1 

BaCl2 

SrClj 

CaCl2 

MgCl2 

A13C16 

Fe2Ct6 

CuCl2 

PbCl2 

SnCl2 

ZnCl2 

LHgCI2 


730  cc. 


734 

710 

60S 

52 

30 

20 

220 

82 

54 

726 

60 

38 

714 

570 

254 

726 

070 

40 

710 

702 

600 

722 

608 

392 

724 

712 

618 

712 

720 

030 

724 

714 

010 

740 

724 

620 

722 

710 

620 

52 1 

228 

44 

68 

54 

52 

82 

74 

70 

692 

484 

84 

648 

642 

562 

720 

718 

544 

724 

712 

600 

Per  Cent. 
17 

97 

93 

95 

65 

94 

17 

40 

15 

14 

10 

15 

15 

94 

93 

90 

88 

23 

25 

17 


In  this  series  of  observations,  50  cc.  of  peroxide  of 
hydrogen  solution  was  used  in  each  experiment,  the 
solution  being  of  such  strength  that  100  cc.  was  capable  of 
liberating  from  an  acidified  solution  of  potassic  iodide  such 
an  amount  of  iodine  as  required  730  cc.  —  hypo,  solution 
(Na2S203)  to  decolourise  it. 

0-5  grm.  of  the  several  substances  indicated  in  the  first 
column  was  added  to  as  many  quantities  of  the  peroxide. 
The  mixtures  were  placed  in  well-stoppered  bottles  freely 
exposed   to  the  light  of  the  laboratory,  and  the  strength  of 

the  solutions,  in  terms  of  cc.  ±-  hypo,  was  determined  as 

above  explained  from  time  to  time. 

The  experiments  were  started  on  30th  November  1887. 

From  a  study  of  the  results  it  will  be  seen  that  none  of 
the  substances  which  were  tested  materially  promoted  the 
stability  of  the  peroxide,  although  several  nitrates  and 
chlorides  exercised  a  limited  restraining  influence.  It  will 
be  further  seen  that  very  many  of  the  added  substances 
materially  facilitated  the  decomposition  of  the  peroxide. 

In  the  somewhat  disjointed  series  of  observations  next  to  be 
described  and  the  results  of  which  are  expressed  in  Table  II., 
the  substances  indicated  in  the  first  and  second  columns 
were  added  to  so  many  solutions  of  100  cc.  each,  except 
in  the  case  of  chloroform,  in  which  50  cc.  peroxide  was 
employed  together  with  the  amount  of  absolute  alcohol  as 
indicated  for  the  purpose  of  dissolving  the  added  chloroform. 

The  original  testings  of  the  solution  are  expressed  in  the 
table.  The  solutions  containing  the  added  substances  were 
placed  in  stoppered  bottles  and  gently  shaken  from  time 
to  time. 

It  will  be  seen  that  one  standard  solution  did  not  suffer 
any  decomposition  in  course  of  31  days,  while  in  another 
instance  a  standard  solution  suffered  change  to  the  extent 
of  nearly  16  per  cent,  in  29  days ;  a  third  standard  solution 
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lost  7  1  per  cent,  in  '-'-J  days  and  the  whole  of  its  1 1  ..<>.. 
within  si  daysj  in  the  fourth  series  of  observations,  the 
standard  solution  lost  95  per  cent,  in  36  days.  The  rule 
was  that  the  greater  the  warmth  of  the  weather  the  greater 
was  the  loss  in  a  given  time. 

It  will  also  be  observed  thai  alcohol,  glycerin, chloroform, 
absolute  phenol,  ether,  acetic  acid,  and  potassic  bisulphate 
exercised  a  restraining  influence. 

»The  next  series  of  observations  which  are  tabulated  in 
Table  111.  wen-  based  upon  the  results  of  the  preceding 
experiments,  and  were  at  once  more  systematic  and  much 
more  extended  in  point  of  time,  lasting  over  405  days  BO 
tar  as  the  results  now  communicated  are  concerned,  while 
some  of  the  solutions  are  even  yet  in  course  of  observation. 
One  per  cent,  by  weight  in  volume  of  the  added 
substances  was  employed,  and  the  observations  were  com- 
menced on  August  28th,  1888.  Originally  100  ec.  of  the 
I  [.,<>,   which    was    employed,  required    1,296    cc.    -  hypo. 

solution. 

The  testings  were  made  by  taking  out  5  ce.  of  the 
solutions,  making  up  to  50  cc.  with  added  water  and  using 
5  ec.  of  the  diluted  solution  for  the  purpose  of  decomposing 
acidified  KI  solution,  after  which  the  iodine  set  free  was 
determined  in  the  usual  manner. 

The  phenol,  beta-naphthol,  and  thymol  mixtures  all 
became  discoloured  (brown),  the  last-named  one  being 
bast  discoloured. 

The  original  solution  of  peroxide  was  exactly  neutral, 
but  gave  a  precipitate  with  solution  of  barium  chloride. 

The  following  substances  were  imperfectly  dissolved  : 
0-naphthol,  thymol,  ami  salufer. 

The  results  speak  for  themselves,  and  it  is  only  necessary 
to  point  out  the  very  distinctive  value  of  the  following 
substances  in  restraining  the  decomposition  of  the  peroxide, 
viz.,  alcohol  and  ether. 

Many  other  of  the  added  substances  were  more  or  less 
effectual,  in  common  with  which  it  is  seen  that  sulphuric 
acid  was  of  some  value. 

On  April  14th,  1889,  a  fresh  series  of  observations  were 
made,  using  a  solution  of  peroxide  of  hydrogen  which  was 
Blightly  acid  to  test  paper. 

With  sulphuric  acid  it  gave  a  slight  precipitate  of  sulphate 
of  barium.  .   , 

With  barium  chloride  it  did  not  yield  a  precipitate. 
Ammonia  caused  in  it  a  flocculent  precipitate  which  was 
to  a  large  extent  soluble  in  ammonium  chloride.  With 
hydric-disodic  phosphate  it  gave  a  slight  precipitate.  By 
way  of  strength  100  cc.  liberated  such  an  amount  of 
iodine  from  acidified  potassic  iodide  as  required  1,540  cc. 
5  hyposulphite  of  sodium  for  complete  reaction. 

Quantities  of  100  cc.  each  were  taken,  and  to  them  was 
severally  added  1  grin,  of  the  substances  indicated  in 
Table  IV. 

Again,  it  will  be  observed  that  alcohol  and  ether  each 
materially  preserved  the  solutions  of  peroxide  of  hydrogen 
from  decomposition.  So  also  did  camphoric  acid,  camphor  and 
menthol,  while  thymol,  the  influence  of  which  is  very  compar- 
able with  that  exhibited  in  the  previous  series  of  experiments, 
comes  out  better  in  comparison  with  all  these  substances. 

The  observations  which  are  still  in  hand  have  not  extended 
however  over  such  a  protracted  period  as  those  which  are 
expressed  in  Table  111. 

Viewing  the  whole  results  of  the  third  and  fourth  series  of 
observations  it  is  perhaps  to  be  inferred  that  the  comparative 
success  attained  in  tin'  third  series  was  due  to  the  employ- 
ment of  an  exactly  neutral  solution  of  peroxide,  for  although 
sulphuric  arid  exercises  a  restraining  influence  on  its  own 
account,  it  facilitates  decomposition  in  comparison  with  the 
repressive  action  of  ether,  alcohol,  thymol,  camphoric  acid, 
Camphor  and  other  substances. 

It  was  upon  the  basis  of  these  and  other  results  of  a  like 
character,  and  having  regard  to  the  mode  of  preparation  of 
the  crude  article,  that  I  have  been  enabled  to  devise  satisfac- 
tory means  lor  preserving  peroxide  of  hydrogen  as  presented 
in  commerce  from  any  appreciable  loss  of  strength  over 
reasonable  periods  of  time. 

It  remains  for  me  to  state  that  these  means  have  been 
patented,  and  none  of  the  substances  which  I  have  indicated 


as  being  useful  for  repressing  the  natural  decomposition  of 
peroxide  or  for  preserving  it  from  such  change,  can  he 
employed  by  others  than  the  Sanitas  Company,  Limited  (to 

whom  1  have  assigned  my  rights),  or  their  licensees.* 

In  those  cases  in  which  it  has  been  ascertained  that 
certain  substances  facilitated  the  decomposition  of  peroxide 
of  hydrogen  there  is  a  great  range  of  activity,  and  in 
the  operations  of  bleaching  these  facts  admit  of  practical 
utilisation.  As  a  rule,  some  alkaline  compound  such  as 
ammonia  or  carbonate  of  sodium  is  used  to  promote  the 
operations,  but  they  act  too  violently  and  cause  much  loss  of 
oxygen,  thus  adding  to  the  expense  of  the  process,  l'oi  many 
such  purposes  therefore,  these  alkaline  compounds  may  in 
future  be  well  replaced  by  some  of  the  compounds  referred 
to  in  my  tables,  and  of  which  borax  affords  a  striking 
example. 

Apart  from  the  previously  well-known  oxidising  properties 
of  peroxide  of  hydrogen,  it  was  proved  for  the  first  time  by 
some  experiments,  of  which  an  account  was  presented  by 
me  to  the  British  Association  in  1870,  that  this  substance 
exhibits  striking  antiseptic  effects  ami  is  capable,  even  when 
present  in  very  small  proportions,  of  entirely  arresting 
processes  of  fermentation  which  are  originated  by  living 
organisms.  The  antiseptic  properties  of  the  .substance  were 
subsequently  confirmed  by  the  observation  of  (iuttiuanu  and 
Froenke]  in  Germany.  Later  still,  some  similar  obsi -na- 
tions were  made  by  M.  Baldy,  who  concluded  that  peroxide 
of  hydrogen  is  in  no  respect  inferior  to  carbolic  acid. 

M.  Paul  Bert  and  M.  Kegnard  confirmed  my  own  earlier 
experiments,  they  showing  (Comp.  Bend.  94,  1383 — 1386) 
that  an  extremely  dilute  solution  of  peroxide  of  hydrogen 
prevents  the  fermentation  of  glucose  by  the  agency  of 
yeast,  prevents  mycodermic  growth  in  red  wines,  lactic 
fermentation  in  milk,  and  the  putrefaction  of  albumen,  &c. 
On  the  other  hand  they  found  that  it  was  incapable  of 
arresting  the  changes  which  are  induced  by  soluble  non- 
organised  ferments,  such  as  diastase.  This  distinction  is 
of  importance,  because  if  peroxide  of  hydrogen  be  employed 
for  internal  administration,  it  affords  a  guarantee  that  the 
presence  of  that  substance  in  the  human  system  will  not 
arrest  nor  interfere  with  the  man)-  assimilative  and  other 
processes  which  are  carried  on  by  means  of  ferments  of 
the  pancreatic  type. 

It  was  therefore  to  be  expected  that  this  compound 
would  be  found  of  peculiar  benefit  for  the  treatment  of 
wounds  and  for  general  use  in  the  practice  of  antiseptic 
surgery,  anil  that  anticipation  has  been  amply  realised  in 
the  practice  of  M.  Baldy,  M.  Kegnard,  and  particularly  that 
of  M.  Pean  in  the  hospital  of  St.  Louis.  It  has  been 
demonstrated  beyond  question  that  all  wounds  which  are 
treated  with  peroxide  of  hydrogen  progress  well,  healing  by 
first  intention,  all  discharges  being  healthy  in  character  and 
free  from  odour.  Chronic  ulcers  are  similarly  treated  with 
the  same  successful  results,  so  also  cases  of  gangrene, 
fetid  suppurations,  and  had  ozenic  discharges. 

M.  Pean  performed  many  important  operations  in  an 
atmosphere  impregnated  with  peroxide  of  hydrogen  instead 
of  carbolic  acid,  and  M.  Baldy  employed  gauze  and  wool 
which  had  been  soaked  in  peroxide,  for  placing  in  contact 
with  wounds  by  means  of  bandages  where  prolonged 
contact  was  desirable.  He  also  found  that  it  might,  with 
safety,  be  used  as  an  injection  for  washing  out  cavities. 

Dr.  A.  \V.  Harlan,  in  a  paper  read  before  the  American 
Dental  Society  (Dental  Record,  November  lssi'),  strongly 
recommended  the  use  of  peroxide  in  the  treatment  of  blind 
alveolar  abscesses  and  pyorrhea  ah  coins,  because  the  rapid 
evolution  of  oxygen  gas  effects  a  thorough  evacuation  of 
the  pus  without  creating  any  undesirable  after  effects. 

M.  I.andolt,  of  Pari-,  and  Dr.  J.  E.  Adams,  of  the 
London  Hospital  and  Royal  London  Ophthalmic  Hospital, 
have  both  used  peroxide  of  hydrogen  with  great  success  in 
cases  of  purulent  discharge  from  the  conjunctiva  (sec 
British  Medical  .Journal,  December  9th,  issi1). 

Since  October  1885,  Professor  Hofmooke  has  employed 
peroxide  with  the  greatest  advantage  in  the  treatment  of 
diphtheria,  while  for  sj  philitic  and  cancerous  swellings  and 
wounds  generally,  it  is  now  in  everyday  use  by  many  of  the 
most  eminent  surgeons  at  home  and  abroad. 

*  See  tins  Journal.  1880,  p.  1,01X1;  and  1800,  p.  101. 
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In  a  recent  paper  (read  before  the  King's  County 
Medical  Association,  February  Mb,  1889,  during  a  dis- 
cussion on  diphtheria  :  see  "  Gailkinl's  Medical  Journal  "  for 
March  1889)  Dr.  K.  R.  Squibb,  of  Brooklyn,  says:— "If 
diphtheria  be  at  first  a  local  disease  and  be  auto-infectious — 
that  is,  if  it  be  propagated  to  the  general  organism  by  a 
contagious  virus  located  about  the  tonsils,  and  if  this  virus 
be,  as  it  really  is,  an  albuminoid  substance,  it  may  and  will 
be  destroyed  by  this  agent  upon  a  sufficient  ami  sufficiently 
repeated  contact." 

Peroxide  of  hydrogen  never  fails  to  thoroughly  cleanse 
all  mucous  surfaces.  It  not  merely  exhibits  the  power  of 
destroying  pus  and  other  such  products  by  oxidation,  but 
it  is  admitted  by  the  most  reliable  bacteriologists  to  be  an 
exceedingly  powerful  germicide,  ranking  perhaps  in  this 
respect  next  to  biniodide  of  mercury,  while,  as  distinct  from 
that  substance,  it  is  quite  non-poisonous. 

As  all  air-breathing  animals  depend  upon  atmospheric 
oxygen  for  their  very  life,  it  stands  to  reason  that  for  all 
diseases  that  are  in  any  way  dependent  upon  defective 
oxidation,  peroxide  of  hydrogen  is  the  best  natural  remedy, 
being  a  solution  of  oxygen  in  chemical  combination  with 
the  elements  of  water. 

Valuable  as  is  peroxide  of  hydrogen  alone,  it  becomes 
still  more  valuable  in  its  properties  when  associated  with 
other  reliable  antiseptics  and  germicides  as  presented  in 
the  series  of  bactericides  to  which  I  have  made-  general 
reference  in  an  earlier  part  of  this  paper. 


With  respect  to  the  uses  of  peroxide  of  hydrogen  for 
bleaching,  a  summary  statement  will  suffice,  It  has  been 
used  and  is  being  used  with  success  for  bleaching  wool 
and  woollen  goods,  silk  (particularly  tussah),  ostrich 
feathers,  living  and  dead  human  hair,  sponges,  ivory, 
bone,  wash  bather,  horn,  gut,  wooden  articles,  and  so 
forth.  It  may  also  be  employed  for  bleaching  cotton,  line 
yarns,  and  textiles,  but  not  so  successfully  as  for  woollen 
goods.  For  such  bleaching  purposes  tanks  or  vessels  of 
wood,  glass,  or  earthenware  are  employed.  Metallic  vessels 
have  to  be  avoided.  The  general  method  of  procedure 
consists  in  freeing  the  articles  from  dirt  and  grease  by 
washing  them  with  ammonia  water  or  with  dilute  soda  or 
carbonate  of  soda,  and  after  having  thoroughly  rinsed 
them  out  they  are  immersed  in  the  solution  of  peroxide 
of  hydrogen,  sometimes  used  of  10-vol.  strength  and  at 
other  times  of  only  2-vol.  strength;  frequently  ammonia 
or  some  other  alkali  is  added  to  the  solution  of  peroxide 
in  order  to  facilitate  the  bleaching. 

The  operation  of  bleaching  is  generally  carried  out  at  a 
temperature  of  about  30° — 50°  C,  heat  being  employed  in 
the  form  of  steam  carried  through  a  leaden  coil  immersed 
in  the  hath. 

As  I  have  previously  pointed  out,  the  addition  of  an 
alkali  in  order  to  hasten  the  effect  is  made  at  the  expense 
of  using  an  extra  amount  of  peroxide,  and  in  my  opinion 
borax  would  replace  it  to  advantage  where  it  is  necessary 
to  employ  any  such  agent  for  facilitating  the  operation. 


Table  II. 


Name  of  Substance 
introduced. 


Percentage 

of  same. 


Oris. 

Test- 
illKS. 


On 

•20th  Day. 


On  63rd  Day. 


Percentage 

of  Loss. 


Standard 

Alcohol  (proof 

spirit). 

Glycerin 

Standard  

Borax 

Hydrochloric  acid 

Chloral 

Oxalic  acid 

Standard  

Sulpho-phenic  acid 
Boric  acid 

Standard  

Sodium  benzoate. . 

Chloroform       and 
alcohol. 

Borax   neutralised 
with  boric  acid.. 

Absolute  phenol  . . 


Standard 

I'otassic  chlorate.. 
Ether 

Acetic  acid  (glacial) 
Caustic  potash.... 
Potassic  bisulphate 


6  cc.  =  21  per 
cent,  real 
alcohol. 

2$  per  cent. 


5  per  cent. 

15  cc.  solution 

(containing 

33\S  percent 

real  HC1). 

6  per  cent. 


5  per  cent. 

5 


5  per  cent. 

5  cc.  chloro- 
form and  50cc 
abs.  alcohol. 

6  per  cent. 
5       ,, 


5  per  cent, 

5cc. 

5  cc. 
5  per  tent. 
6 


870 
822 

856 


782 
710 

730 


674 
756 

74(3 


13 


738 
710 
650 

718 
714 


72-1 
628 
712 


794 
614 

742 

m 

816 


7S6 
846 
798 
794 
782 
796 


SO 
150 


620 
278 


On 

31st  Day. 

732 


On 

22ndDay. 
200 

34 

742 


32 
752 


On 

UOtli  Day. 


00 
688 
740 

32 
778 


On  53rd  Day. 
20 

Discontinued. 

734 

Discontinued. 
630 


Percentage 

of  Loss. 

07 

02 

14 

0 
96 

2 


On 

07th  Day. 
0 

50 
000 
698 

14 
738 


7 
S9 

70 

13 
01 

0 
0 
20 


Stalled 
April  13,  lsss. 


..       ^ 


I       Started 
j  April  17, 1888 


On 
84th  Day. 

o 


Percentage 

of  Loss. 

100 

04 

10-5 

12 


7-2 


On 
182tld  liny. 


480 


Percentage  of  Loss. 
100 


100 
11 


I      Started 

June  5.  isss. 


100 

41 


On 

110th  Day. 

0 

0 

700 

000 

0 

740 


On 
165tn  Day. 


640 
020 


Percentage 

of  Loss. 

1IIO 

MO 
19-8 

21-9 
100 
11T> 


Started 

June  2:',  18SS. 
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Table  III. 


Name  of  Substance  added. 
(1  per  Cent,  in  each  Case.) 


cc.  ITypo.  required 
per  100  cc. 
28th  Day  =  Loss. 


Hypo,  required 
on  Hth  Day  =  Loss. 


Hypo,  required 
on  98th  Day  =  Loss. 


Hypo,  required 
on  202nd  Day  =  Loss 


Standard  A .    No  addition 

Standard  B.    H.SO,  on  46th  day 

Bthylic  alcohol 

„       ether,  sp.  gr.  720 

Methylated  chloroform,  up.  gr.  1'K 

Acetic  acid  (congeals  at  50°) 

Glycerin,  sp.  gr.  1'260 

Phenol,  pure  cryst.    P.  B 

Beta-naphthol,  cryst 

Chlorol,  P.B.,  pure  cryst 

Thymol 

Phcnylacetic  acid 

Sulpho-phenic  acid,  cryst 

Boric  ncid 

KHSO, 

KC1 

NajSO, 

NaN03 

NaC2H30, 

BaClj 

NaCl 

HgCl, 

Salufer 


1,180 

1,180 
1,280 
1,3  to 
1,210 
1,300 
1  1,260 
1,180 
1,110 
U280 
1,220 
1,300 
1,260 
1,000 
1,2(0 
1,100 
l.lto 
1,840 
100 
1,080 
1,160 
1,200 
1,220 


Per  Cent. 
10 

1 
0 

4 

0 

3 

9 
12 

1 

G 

0 

3 
18 

4 
15 
12 

0 
(12 
If, 
10 

7 

6 


1,110 
1,110 

1,800 
1,320 

1.210 
1,310 
1,260 
1,200 
1,160 
1.310 
1,210 
1,380 
1,260 
980 
1,260 
1,060 
1.120 
1.12(1 

on 

1,040 
1,120 
1,200 
1,180 


Per  Cent. 
12 
12 

0 

o 

4 

0 

3 

7 
10 

0 

4 

0 

3 
21 

8 
18 
13 
13 
95 
19 
13 

7 

9 


910  .. 

1,000  . . 

1,200  . . 

1.2  III  .. 

1,120  . . 

1,180  . . 

1,140  . . 

1,060  . . 

9S0  . . 

1,1 20  . . 

1,120  . . 

1,180  . . 

1,200  . . 

800  .. 

1,080  .. 

800  .. 

900  .. 

8S0  .. 
Discontinued 

800  .. 

880  .. 

900  .. 

920  .. 


Per  Cent. 

27-1 

22  -8 

7'4 

4'3 
13-5 

S-9 
12-0 
18'2 
24'3 
13-5 
13-  5 

s-'.i 

7'4 
3- -2 
16-6 
38-2 
30-5 
32-1 


3S'2 
82 -1 

30-5 
29-0 


790 

o  - 

1,198 

1,264 

1,058 

1,148 

1,064 

1,035 

894 

1,030 

1,085 

1,170 

1,170 

590 

1,120 

090 

800 

790 

710 
785 
725 
712 


Per  Cent. 

39-0 

27-6 

7'5 

2'  1 

13-3 

11*4 

17-9 

20-1 

31-0 

20-5 

ltV2 

9-7 

9-7 

51'1 

,       13'5 

,       ]B"l 

.      58-2 

,       39 

.  45-2 

.  39-4 

.  H'O 

.  42-7 


Table  III. — continued. 


Name  of  Substance  added. 
(1  Per  Cent,  in  each  Case.) 


Hyp...  required 
ou  300th  Day  =  Loss. 


Hypo,  required 
ou  828th  Day  =  Loss. 


Hypo,  required 
on  405th  Day  =  Loss. 


Hypo,  required 

on  499th  Hay  =  Loss.* 


Standard  A.    No  addition 

Standard  IS.    H2SO,  on  46th  day 

Etbylio  alcohol 

.,     ether,  sp.  gr.  720 

Methylated  chloroform, sp. gr.  r  188  ... 

Acetic  add  (congeals  at  60°) 

Glycerin,  sp.gr.  V260 

Phenol,  pure  cryst.     P.B 

Beta-naphthol.  cryst 

Chloral  P.B.,  pure  cryst 

Thymol 

Phcnylacetic  acid 

Sulpho-phenic  acid,  cryst 

Boric  acid 

KHSO, 


520 

800 
1,260 
1,320 

910 
1,060 

820 

920 
Discontinued. 

760 

900 

9S0 

960 

Discontinued. 

800 


Per  Cent. 

59-8 

38-2 


0- 

27-4 
18"2 
86-7 

29-0 

41-3 
S0-5 

2f3 
26-8 

38*2 


310 

cso 

1,140 
1,200 
760 
900 
580 
860 

520 
S40 
MO 
860 


Per  Cent. 
73-7 
47-5 

12-0 
7-1 
41-3 
30-5 
:,.V2 
38-6 

59-8 
36-1 
27-1 
33-0 


220 
513 
1,020 
1,100 
568 
642 
366 
715 

366 
696 
770 


Per  Cent. 
S30 

00-4 
21-2 
15-1 
56'1 
5IV4 
71-7 
+C8 

71-7 
46-S 

40'5 
41-9 

58-9 


110 

410 

1,000 

1,090 


S9-2 
68-3 

22 '8 
15-U 


Discontinued. 


•  The  results  riven  in  the  two  last  columns  have  been  added  sii the  paper  was  K&A.— Author. 


Jan.  si.  isoo.]       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


Table  IV. 


Solution. 
(1  Per  Cent,  of  added  Substances.) 


T'SlillL'S 

after  43 

Days,  viz., 

on  Mav 

'-'7.  ISsii. 


Percentage 
of  Loss. 


II3Oa  only  (whito  bottle) 

Large  ditto  (blue  bottle) 
Methylated  ether,  sp.  gr.  720  . 

Chloroform,  sp.  gr.  1 -498 

Ethylic  alcohol,  P.B 

Glacial  acetic  acid 

Glycerin,  sp.  gr.  1  ■  200  

HN03 

II2SO, 

Sulpho-phenic  acid 

Phenylacetic      

Salicylic  

Camphoric         „    

Thymol 

Camphor 

Chloral  hyd.  P.B 

Menthol 

Nicotine 

NallSO, 

KHSOi 

Creosote 


1,151 

1,377 
1,443 
1,302 
1,490 
1,358 
1,424 
1,292 
1,406 
1,207 
1,415 
1,245 
1,533 
1,538 
1,500 
1,330 
1,538 
1,085 
1,349 
1,339 
1,330 


25 

10 

6 
15 

3 
11 

7 
111 

8 
21 

8 
19 

0 

o 

2 
IS 

0 

29 
12 
13 
13 


Testings 
after  97 
Days,  viz., 
on  Julv 
20, 1889. 


Percentage 

of  Total 
Loss. 


700 

890 

1,410 

850 

1,370 

1,120 

1,020 

740 

990 

1,020 

1,170 

1,010 

1,420 

1,460 

1,410 

S50 

1,400 

S40 

810 

830 

1,200 


54 

43 
8 
44 
11 
27 
33 
51 
35 
33 
24 
34 


44 

9 
45 
47 
40 
22 


Testings 
after  170 
Days,  viz., 
on  Oct. 
7,  18S9. 


Percentage 

of  Total 

Loss. 


435 

610 

1,330 

565 

1,225 

930 

595 

413 

690 

S55 

942 

Sill 

1,255 

1,355 

1,260 

475 

1,275 

705 

500 

540 

1,105 


71-7 
on- 1 
13-6 
63'3 
20-4 
39-0 
01-3 
73'0 
55-2 
if  1 
38-8 
47-4 
18'5 
12-0 
18-1 
69*1 
17-2 
54'2 
67-5 
64-9 
28-2 


Testings 

after  270 

Days,  viz., 

on  Jan. 

9, 1890.' 


Percentage, 

of  Total 

Loss. 


370 

530 
1,280 
Discontinued. 
1,180 


75-9 
05 '5 
10 'S 

23'3 


Discontinued. 


1,180 
1,300 
1,200 
Discontinued. 
1,230 

Discontinued. 


23-3 

15-5 
1VI 

IS'8 


The  results  in  these  two  last  columns  have  been  added  rfnee  the  paper  was  read.— Author. 


Discrssiox. 

The  Chairman  said  that  the  practical  application  of 
peroxide  of  hydrogen  depended  in  very  many  cases  on  the 
possibility  of  retaining  the  solution  at  approximately  the 
same  strength  for  a  considerable  period.  Every  chemist 
knew,  however,  that,  under  ordinary  circumstances  it  was  a 
most  unstable  body.  The  restraining  action  on  the  de- 
composition of  hydrogen  peroxide  exhibited  by  the  various 
substances  mentioned  by  Mr.  Kingzett  was  extremely  curious 
and  surprising.  He  would  have  expected  that  the  more 
unstable  the  associated  body  the  more  rapid  would  be  the 
decomposition  of  the  peroxide  of  hydrogen  ;  but  this  had 
proved  to  he  by  no  means  the  case.  The  useful  adaptation 
of  oxygen  depended,  broadly  speaking,  on  the  careful  study 
of  the  conditions  of  its  activity,  and  everything  which  threw 
light  upon  that  important  subject  was  of  the  highest  scientific 
and  industrial  value. 

Professor  Clowes  said  that  the  paper  had  suggested  one 
or  two  points  of  theoretical  importance  upon  which  he  would 
he  glad  to  have  some  further  information.  It  was  well 
understood  that  the  valency  attributed  to  the  atom  of  a 
chemical  element  was  disputable,  and  therefore  he  was  not 
surprised  to  find  suggestions  for  altering  the  valency  of 
oxygen.  But  Mr.  Kingzett  had  assumed,  apparently,  that 
it  might  he  either  triad  or  tetrad  instead  of  dyad.  Probably 
he  had  already  assigned  his  reasons  for  that  assumption, 
but  if  he  could  now  give  them  again,  members  of  the 
Section  would  probably  be  glad  to  hear  them :  he  (Dr. 
Clowes)  did  not  understand  how  the  oxygen  atom  could  be 
represented  as  triad  in  the  molecule  of  ozone.  In  the  table 
written  on  the  blackboard,  too,  Mr.  Kingzett  indicated  the 
change  occurring  between  hydrogen  peroxide  and  silver 
oxide,  and  introduced  the  formula  Ag03.  He  would  be  glad 
to  know  whether  Mr.  Kingzett  had  any  definite  grounds  for 
assuming  the  existence  of  that  unfamiliar  substance. 


Dr.  Squire  had  at  one  time  had  a  great  deal  to  do  with 
hydrogen  peroxide,  and  found  that,  provided  that  it  were 
properly  made  to  begin  with,  ether  preserved  it  very  well, 
in  fact,  left  nothing  to  be  desired.  But  there  was  peroxide 
and  peroxide,  and  these  remarks  applied  only  to  a  tolerably 
pure  article.  The  amount  of  ether  required  was  small,  about 
one  ounce  to  the  gallon  being  sufficient  to  preserve  the 
peroxide  for  six  months  at  least.  At  all  events,  peroxide 
so  preserved  was  sold  under  the  name  of  Kobare's  Aureoline 
in  thin  flat  glass  bottles,  which  would  burst  with  the  slightest 
internal  pressure,  and  in  this  form  remained  for  months  in 
hairdressers'  shops  with  perfect  safety.  In  what  way  the 
ether  acted,  lie  did  not  know ;  certainly  not,  as  Mr.  Kingzett 
suggested,  in  consequence  of  its  vapour  exercising  a  certain 
pressure.  If  a  slight  pressure  were  all  that  is  required,  this 
would  be  supplied  by  the  partial  decomposition  of  unprotected 
peroxide  in  closed  vessels.  The  pressure  thus  produced 
ought  to  stop  further  action,  but  this  was  not  found  to  be 
the  case.  In  reference  to  the  author's  remarks  as  to  the 
strength  of  the  solution,  he  would  point  out  that  it  was  not 
only  in  America  that  a  five-volume  solution  of  hydrogen 
peroxide  was  sold  as  10  volumes.  By  treatment  with  per- 
manganate or  bichromate  of  potassium  10  volumes  were 
obtained,  of  course,  but  half  of  it  came  from  the  decom- 
posing agent  and  the  other  half  from  the  peroxide  itself. 
He  believed  that  by  the  universal  custom  of  the  trade 
the  label  10  volumes  meant  evolving,  not  containing,  10 
volumes. 

Dr.  Steinhart  wished  to  know  whether  Mr.  Kingzett  had 
tested  his  solutions  to  which  alcohol  had  been  added,  and 
whether  the  latter,  in  the  presence  of  so  powerful  an  oxidising 
agent  as  peroxide  of  hydrogen,  had  not  been  oxidised  to 
aldehyde,  and  finally  to  acetic  acid.  It  was  well  known 
that  an  acid  solution  was  more  stable,  and  it  occurred  to 
him,  therefore,  that  the  stability  of  the  author's  hydrogen 
peroxide  in  this  case  might  be  due  to  the  presence  of  acetic 
acid  and  not  to  the  alcohol. 
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Dr.  S.  Rideax  thought  it  would  be  interesting  to  be  able 
to  compare  the  different  monetary  values  of  oxygen,  free 
and  combined.  He  would  therefore  ask  the  author  to  give 
the  meeting,  if  he  could,  some  data  as  to  the  monetary  value 
of  oxygen  as  an  oxidising  agent.  They  would  thus  be  able 
to  judge  whether  bleaching  as  performed  by  hydrogen 
peroxide  would  be  cheaper  or  dearer  than  when  due  to 
bleaching-powder  or  other  oxidising  agent. 
* 

Mr.  Kixr.zKTT,  in  reply,  said  that  the  reason  he  had 
represented  oxygen  as  either  triatomic  or  tetratomic  was  that 
it  could  not  possibly  be  diatomic.  If  it  were  diatomic  the 
two  oxygen  atoms  in  the  peroxide  of  hydrogen  molecule 
would  be  equally  associated  with  each  atom  of  hydrogen, 
and  consequently  of  equal  stability,  whicli  was  not  the  case, 
seeing  that  one  atom  only  was  so  easily  dissociated. 
Chemical  common  sense  clearly  showed  that  the  two  atoms 
could  not  have  the  same  combined  value  in  peroxide  as  the 
one  atom  of  oxygen  had  in  a  molecule  of  water.  It 
followed,  therefore,  that  it  must  be  either  triatomic  or 
tetratomic.  He  inclined  to  the  view  that  it  was  triatomic, 
because  it  undoubtedly  was  so  in  ozone.  As  to  the 
chemical  equation  on  the  slate  which  had  been  referred 
to  in  course  of  the  discussion,  be  wished  to  disclaim  all 
responsibility  for  it.  It  was  due  to  the  French  chemist, 
Berthelot,  and  represented  the  analytical  results  of  his 
investigation  as  communicated  to  the  Academic  des  Sciences. 

Dr.  Squire's  remarks  were  especially  valuable,  because  of 
his  large  experience  in  the  manufacture  of  peroxide  of 
hydrogen  ;  and  he  had  hit  the  right  nail  on  the  bead  when 
he  said  that  the  action  of  the  ether  depended  largely  upon 
how  the  hydrogen  peroxide  itself  had  been  prepared. 
Therein  laid  the  crux  of  the  matter.  If  it  were  carelessly 
prepared,  if  it  were  either  acid  or  alkaline  in  character,  or 
if  it  contained  certain  impurities,  no  agent  would  prevent 
it  from  decomposing  within  certain  limits  ;  but  if  it  were 
properly  prepared,  as  it  could  be  by  those  who  understood 
the  subject,  then  the  substances  which  he  bad  mentioned 
were  capable  of  preserving  it  from  material  loss  of  strength 
for  12  mouths  or  more.  With  respect  to  the  strength  of 
hydrogen  peroxide  solutions  he  knew  that  there  were 
manufacturers  here,  dishonest  enough — be  used  the  term 
advisedly,  for  it  was  dishonesty — to  represent  that  their 
five-volume  solutions  were  10-volume  solutions,  relying  on 
the  quantity  of  oxygen  as  obtained  by  the  so-called 
permanganate  test.  In  America  they  always  did  so  ;  but 
of  course  that  could  be  got  over  by  testing  the  solution 
with  acidified  iodide  of  potassium,  and  estimating  the  iodine 
thus  set  free  in  the  usual  manner. 

Dr.  Steinhart  had  inquired  as  to  the  specific  chemical 
action  of  alcohol,  and  bad  suggested  that  the  stability  of 
the  peroxide,  as  preserved  by  that  substance,  was  due  to 
the  formation  of  acetic  acid  and  the  production  thereby  of 
an  acid  reaction.  That  could  not  be,  for  if  Dr.  Steinhart 
would  refer  to  Table  3  he  would  find  that  in  the  first  two 
experiments  (which  were  made  with  standard  solutions)  he 
had  added  1  per  cent,  of  sulphuric  acid  to  one  of  them  on 
the  46th  day,  and  it  would  be  seen  that  the  restraining 
influence  of  the  acid  reaction  was  expressed  by  the  fact 
that  on  the  405th  day  the  unprotected  solution  bad  lost 
83  per  cent.,  whereas  the  protected  solution  (which  for 
46  days  was  maintained  under  the  same  conditions)  had, 
owing  to  the  addition  of  the  sulphuric  acid,  lost  only 
60  per  cent.  Therefore  the  restraining  action  of  the  sulphuric 
acid  was  about  23  per  cent.  It  would  also  be  seen  from 
the  same  table  (experiment  No.  6)  that  acetic  acid  certainly 
exercised  an  even  greater  restraining  influence  than  sulphuric 
acid;  so  much  so,  that  on  the  405th  day  the  lo~^  was  only 
50  per  cent.  Therefore  it  had  a  greater  effect  per  se. 
Whether  the  effects  of  the  sulphuric  and  acetic  acids  were 
to  be  regarded  as  due  merely  to  "  acid  reaction,"  or  were 
to  be  viewed  in  their  individual  characters,  there  could 
be  no  question  but  that  alcohol  certainly  restrained  very 
much  more  than  did  either  the  one  acid  or  tin'  other, 
as  was  revealed  by  tin-  figures  submitted.  It  was  therefore 
absolutely  incredible  that  the  preservative  effect  of  alcohol 
is  due  to  tlie  generation  of  acetic  a. 'id  therefrom. 

Lastly,  as  to  the  monetary  value  of  oxygen  in  its  various 
forms,  he  was  sorry  not  to  be    able  to   give    any  exact   data. 


Air  was  cheap  enough,  but  it  was  not  capable  of  producing 
those  decolourising  and  oxidising  effects  which  had  to  Ik; 
obtained  in  the  commercial  bleaching  of  silk,  cotton,  paper, 
bone,  hair,  &c.  Atmospheric  oxygen,  therefore,  had  no 
value  in  relation  to  such  applications,  nor  was  pure  oxygen 
any  more  valuable,  so  far  as  lie  knew.  Hydrogen  peroxide, 
and  that  alone,  had  a  distinct  value  for  such  purposes. 
Common  air  and  oxygen  were  of  no  utility,  either,  for 
antiseptic  purposes,  whereas  peroxide  of  hydrogen  bad  a 
most  pronounced  value  in  that  respect.  With  regard  to 
bleaching-powder  he  had  stated  in  his  paper  that  peroxide 
of  hydrogen  was,  so  far  as  Germany  and  France  were 
concerned,  believed  to  be  rapidly  replacing  bleaching-powder 
for  bleaching  woollen,  silk,  and  other  goods,  partly  in 
consequence  of  the  destructive  effect  of  chloride  of  lime  on 
the  tissues  of  such  materials,  and  also  because  peroxide  of 
hydrogen  gave  better  results.  He  believed  that  the  adoption 
of  peroxide  would  follow  more  largely  in  England  in  time  ; 
and  as  to  the  comparative  cost,  the  results  which  had  been 
published  justified  him  in  saying  that  peroxide  of  hydrogen 
was  not  more  expensive  than  bleaching-powder  for  such 
purposes,  while  its  production  was  constantly  being 
cheapened  anil  its  effective  action  increased. 


-— 'JJQQOJOOP— - 


ON  A  NEW  METHOD   OF  COLOUR  ANALYSIS  BY 
MEANS  (IF  THE  TINTOMETER. 

BY    J.    W.    LO VI  BOND. 

I  have  to-night  to  describe  and  illustrate  by  a  series  of 
experiments  a  new  instrument  for  the  analysis  and  registra- 
tion of  colour. 

I  do  not  now  propose  to  discuss  the  theoretical  laws  which 
govern  the  question  of  colour,  having  endeavoured  as  far  as 
possible  to  keep  myself  free  in  my  experiments  from  any 
undue  bias  to  any  particular  theory. 

The  instrument  and  method  to  which  I  refer  is  a  new- 
means  of  impartially  judging  the  various  colours ;  for 
recording  the  factors  of  colour  which  combine  to  form  any 
given  colour;  and  a  system  for  registering  the  same, even  in 
the  most  complicated  combinations,  and  the  most  delicate 
shades  as  well  as  in  the  deepest  tints  which  exist  in  nature. 

The  illustrations  which  I  propose  to  submit  will  represent 
work  already  done,  and  those  cases  where  the  application  is 
commercial,  have  already  become  routine  in  the  industries 
to  which  they  apply. 

Description  of  Apparatus. — The  apparatus  which  is  before 
you  now  on  the  table  may  be  divided  into  two  essential 
parts. 

First,  an  optical  instrument  which  gives  two  fields  of 
view  under  equal  optical  conditions  free  from  errors  arising 
from  unequal  side  lights,  from  the  influence  of  adjacent 
bodies,  and  from  any  difference  of  colour-pcreeption,  which 
may  exist  between  the  right  and  left  eye  of  the  observer. 
The  grave  extent  of  error  arising  from  the  last  cause  will 
be  seen  on  reference  to  the  first  set  of  columns  in  Table 
No.  3  on  "  Neutral  Gray,"  where  out  of  nine  observers,  only 
No.  1  has  the  colour-perception  practically  equal  for  both 
eyes  ;  No.  2  equal  for  red  and  blue,  but  varies  in  yellow  as 
10-0  to  7-5;  No.  3  varies  in  led  as  10-0  to  9-0  ;  in  yellow, 
lO-o  to  "■.">;  in  blue,  10-0  to  14-0  j  whilst  No.  6  pronounced 
six  observations  a-  tinged  with  green;  these  arc  equally 
divided  between  the  yellow  and  blue  columns. 

The  second  part  is  the  standard  scale,  of  which  I  shall 
speak  presently. 

The  instrument  consists  of  two  tubes,  \.  A.  side  by  side, 
divided  by  a  central  partition  B,  terminating  at  the  centre  of 
the  eye-piece  C  in  a  knife  edge,  which,  being  inside  the 
range  of  vision,  is  not  noticed,  so  that  light,  entering  the 
openings  I)  1)  at  the  opposite  end,  passes  in  equal  quantities 
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up  each  tube  to  the  eye  of  the  observer,  giving  ;i  clour  view 
of  any  opaque  bodies  which  may  be  placed  outside,  or  of 
transparent  bodies  inside  the  tubes. 

The   sides   and  central  partition  arc  grooved  in  order  to 
hide  the  edges  of  the  measuring  glasses,  and  of  the  gauged 


vessels  for  containing  fluids.  Stops  are  placed  at  con- 
venient distances  to  cut  off  light  reflected  from  the  sides, 
and  the  size  and  shape  of  the  apertures  1*  can  be  altered 
by  means  of  diaphragms  to  suit  small  or  irregularly  shaped 
samples. 


rs: 


J3    D 


;'v<    . ^_^; 


A. 

A' 


The  Standard  Scale. — The  second  essential  part  is  the 
standard  scale,  which  consists  of  sets  of  coloured  glass  slips. 
all  the  glasses  of  each  set  being  of  the  same  colour,  but  each 
glass  differing  in  depth  of  colour,  the  difference  being  in 
degrees  of  equal  value  throughout  the  scale. 

In  all  comparisons  of  a  single  colour,  the  starting  point 
has  been  taken  as  a  pure  white.  The  standard  white  used 
as  a  background  for  the  glasses  is  pure  lime  sulphate  for 
small  surfaces,  and  for  large  surfaces,  as  for  the  reflectors, 
the  smooth  side  of  Messrs.  Chance's  opal  glass,  but  which- 
ever is  used  should  be  quoted. 

I  may  here  say  that  a  comparison  of  pressed  lime 
sulphate    against   snow  shows  no   free  colour  in   the   lime 

sulphate,  which  is  only  •  25  of  a  degr (f  neutral  gray  less 

white  than  the  snow  itself. 

Colour  Scale. — The  relative  positions  of  two-tenths,  one 
degree,  ten  degrees,  and  twenty  degrees  are  marked  on  the 
colour  scale  of  primaries  before  you. 

The  equality  of  the  scale  can  be  tested  in  the  lantern  by 
placing  a  single  glass  of  20  degrees  value  on  each  side,  and 
then  making  20  degrees  by  any  combinations  from  other 
parts  of  the  scale  as  12  +  7  +  1  equals  3  +  8  +  9. 

The  Unit. — In  the  early  days  of  the  instrument,  before 
the  extent  of  its  application  for  analytical  purposes  was 
fully  realised,  the  necessity  of  dividing  the  colour  scale 
into  degrees  of  equal  value  before  reliable  work  could  lie 
done,  was  evident.  The  starting  point  and  value  of  these 
degrees  were  questions  of  the  greatest  importance  and 
anxiety. 

It  was  decided  to  fix  upon  as  a  starting  point  a  definite 
degree  of  colour,  the  addition  of  which  should  be  perceptible 
in  the  deeper  shades,  and  dividing  this  degree  into  tenths 
and  hundredths  for  the  lighter  shades,  where  the  perception 
is  keener,  thus  building  up  the  scale  by  successive  additions 
of  equal  value. 

It  will  be  seen  that  the  starting  point  for  each  colour  was 
arbitrary,  that  the  value  of  the  degree  in  each  scale  was 
equal  throughout  its  entire  length  ;  but  the  impure  colour 
in  the  glass  then  available  made  the  fixing  of  a  unit  of 
common  value  for  each  primary  colour  almost  hopeless. 

A  better  quality  glass,  and  more  recent  work,  has,  how- 
ever, developed  a  possible  basis  for  equalising  the  value  of 
the  unit  for  the  three  primary  colours,  red,  yellow,  and  blue, 
and  which  are  alone  found  necessary  for  most  analytical 
work,  and  even  holds  out  a  hope  of  constructing  a  colour 
nomenclature  with  some  degree  of  scientific  accuracy. 

I  am  aware  that  the. colour  in  my  primary  standards,  red, 
yellow,  and  blue,  are  not  pure,  but  as  they  are  tin1  purest 
yet  obtainable,  and  as  by  their  means  most  of  the  colours  in 
nature  are  measurable,  I  will  ask  that,  for  the  purpose  of 
illustration  only,  they  may  be  considered  as  the  three  primary 
colours  in  glass. 

The  Neutral  Gray. — The  new  departure  is  founded  on 
the  fact  that  neutral  gray  under  certain  known  conditions  is 
always  made  by  a  combination  of  1  red,  l-2  yellow,  and 
2'4  blue  in  the  original  scales,  and  these  proportions  hold 
good  at  all  depths.  Then,  by  assuming  these  combining 
values  of  red,  yellow,  and  blue  to  be  the  units  of  their 
respective  colours,  a  simple  relationship  of  equality  between 
these  three  primaries  is  established,  at  least  so  far  as  the 
production  of  neutral  gray  is  concerned. 

Having  established  this  common  equivalent  as  a  unit  of 
colour  in  reference  to  neutral  graj',  by  removing  the  yellow 


equivalent  a  normal  purple  is  left,  made  up  of  one  equivalent 

of  red  and  one  of  blue.  By  removing  the  blue  equivalent  a 
normal  orange  is  left,  made  up  of  one  equivalent  of  red  and 
one  of  yellow.  By  removing  the  red  equivalent  a  normal 
green  is  left,  made  up  of  one  equivalent  of  yellow  and  one 
equivalent  of  blue. 

Further,  by  placing  10  normal  orange  on  each  side  of  the 
screen,  and  adding  a  single  degree  of  red  to  one  side,  and  a 
single  degree  of  yellow  to  the  other,  we  have  a  10  normal 
orange  +  1°  red,  and  a  10  normal  orange  +  1°  yellow.  Test 
this  further  with  higher  differences,  as  5  on  each  side,  and 
also  with  normal  purple  and  normal  green. 

If  binary  colour  is  taken  to  be  the  sum  of  any  two  colours 
composing  it,  then  any  departure  from  the  normal  towards 
either  primary  can  be  accurately  measured  and  described. 

When  a  colour  is  composed  of  the  three  primaries,  the  units 
of  neutral  gray  may  be  deducted  as  such,  and  the  balance 
looked  upon  as  free  colour.  Let  us  see  how  this  works 
out  by  matching  a  sombre  colour,  such  as  brown  paper,  on 
the  screen,  by,  say,  5  red,  6'3  yellow,  and  4-4  blue.  The 
equation  may  be  written  thus  : — 

R.       Y.  B.       N.  G.       E.         Y. 

Brown  paper     5  +  6-3  +  4-4  =  4-4  +  0-6  +  1-9; 

the  latter  part  of  the  equation,  4-4°  neutral  gray,  -6°of 
free  red,  and  1  ■  9°  free  yellow,  is  an  accurate  description, 
and  conveys  an  intelligible  idea  and  record  of  the  colour 
itself  in  this  particular  brown  paper.  Test  this  further 
by  separating  the  free  colour  from  the  neutral  gray.  The 
method  is  available  for  the  measurement  of  all  sad-coloured 
bodies. 

It  also  follows  that,  by  the  constant  addition  of  neutral 
gray  tints,  a  scale  of  equal  degrees,  ranging  from  white  to 
black,  may  be  established,  and  available  for  measuring  the 
penetrating  power  of  light. 

Some  precautions  are  necessary  in  selecting  the  proportion 
of  primary  colours  for  the  composition  of  a  true  neutral 
gray ;  for  instance,  a  person  whose  sight  is  abnormally 
strong  or  weak,  even  for  a  single  primary,  would  never 
agree  with  an  average  selection,  and  this  difficulty  is 
increased  when  the  abnormal  condition  applies  to  one 
eye  only,  as  then  each  eye  gives  a  distinctly  different 
reading.  The  colour  of  the  light  must  also  be  considered, 
as  that  from  a  blue  sky,  a  dull  sky,  or  a  white  cloud  gives 
different  results.  The  angle  at  which  the  daylight  is  taken 
has  also  an  influence,  the  light  gaining  in  red  as  the 
instrument  or  reflector  declines  from  the  perpendicular  to 
the  horizontal. 

The  proportions  of  primary  colours  for  the  neutral  gray 
standard  I  have  been  dealing  with  is  the  result  of  observations 
taken  in  the  open  air,  under  a  dull  gray  sky,  with  light 
as  nearly  perpendicular  as  possible,  reflected  from  Messrs. 
Chance's  opal  glass,  and  is  the  average?  of  324  observations 
made  by  nine  persons  of  my  own  staff,  none  of  whom 
are  colour-blind  in  the  ordinary  sense  of  the  word,  but  all 
have  more  or  less  abnormal  perceptions  for  one  or  more 
primaries  in  one  of  their  eyes.  I  have  not,  however, 
removed  any  of  the  observations  from  the  table  of  averages 
on  this  account. 

A.  reference  to  the  Table  No.  3  will  show  that  of  the  324 
observations,  130  were  pronounced  neutral  gray,  91  slightly 
tinged  with  yellow,  80  with  blue,  and  23  with  red.  In  no 
case  had  the  observer  a  knowledge  of  what  he  was  judging, 
and  the  judgments  were  frequently  checked  lip   and  down 
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for  truth.  But  it  is  quite  possible  that  more  extended 
averages  may  alter  the  proportions  given. 

The  difficulty  in  fixing  on  a  standard  of  absolutely  neutral 
gray  arises  from  having  to  work  up  to  a  theoretically  perfect 
neutral  gray  by  means  of  daylight  of  a  variable  quality. 

Range  of  Vat/light  available  for  Uniform  Readings.— 
These  observations  were  made  on  a  clear  winter  day  after  a 
heavy  fall  of  snow  ;  the  liquid  used  for  measuring  was  sherry 
in'the  1-in.  vessel,  and  the  glass  standards  were  from  Colour 
Series  No.  52,  which  is  a  bright  amber. 

Table  No.  1. 

Sherry  Colour 

in  1-in.  Series 

Vessel.  52. 
North  light  from  opal  reflector,  2  ft. 

from  instrument 1    matched  by  It '75 

North  light  from  white  blotting  paper, 

2  ft.  from  instrument 1  „            11*75 

Sunlight  from  drab  wall,  30  ft.  from 

instrument 1  ,.             11*75 

Sunlight  from  yellow  wall,  30  ft.  from 

instrument 1  „            11*75 

rii-75 

Direct  light  from  cloud  over  the  sun  . .        1  „  -{to 

(.11-60 

Sunlight  reflected  from  whito  blotting 
paper 1  ,,  11*38 

Sunlight  reflected  through  whito 
blotting  paper 1  „  10*38 

Sunlight  from  snow  3  ft.  from  instru- 
ment         1  „  10-38 

North  light  from  snow  10  ft.  off 1  „  10*75 

This  table  shows,  in  common  with  Table  No.  2,  and  also 
accords  with  general  experience,  that  all  kinds  of  ordinary 
daylight  between  the  first  approach  of  twilight  and  direct 
rays  from  the  sun  are  available  for  ordinary  work,  so  that 
variations  in  the  colour  of  daylight  within  wide  limits  do 
not  alter  the  readings  where  the  same  light  is  used  for 
both  sides. 

The  Measurement  of  Incandescent  Bodies. — For  the 
measurement  of  colour  or  intensity  in  incandescent  bodies, 
whether  from  a  naked  flame,  molten  metal  in  a  furnace,  or  the 


sun  itself,  one  tube  must  command  the  object  either  directly 
or  by  reflection,  while  the  other  tube  similarly  commands 
tie-  standard  light,  to  which  glasses  are  added  until  equal  to 
the  object.  But  if  the  object  is  more  brilliant  or  of  purer 
colour  than  tin*  standard  light,  glasses  are  added  to  the 
object  Bide,  reducing  its  light  or  colour  to  equal  the  standard 
light  ;  in  either  case  the  glasses  are  indices  of  the  difference. 
The  following  table  is  a  measurement  of  sunlight  against 
a  blue  sky  made  on  June  26th,  1889.  The  sun  was  brilliant, 
and  the  sky  unusually  blue,  both  lights  were  reflected  from 
Messrs.  (bailee's  opal  glass,  and  the  standard  glasses  were 
necessarily  added  to  the  sunlit  side  until  equality  was 
obtained. 

Table  No.  2. — Comparison     of    Sunlight     against    a 
Blue  Sky,  both  Reflected  from  Messrs.  Chance's 

( >i*u.  Glass. 


June  2Gth,  1889. 

Primary  Glass  Standards. 

Red. 

Yellow. 

Blue. 

Total. 

11  a.m.  Blue  sky  sunlight 

*5 

•42 

3-1 

1-02 

12  m. 

*75 

*.-.f 

3-6 

4*89 

7  p.m. 

•37 

*42 

2- 8*' 

3*02 

Amongst  the  apparatus  on  the  table  is  one  mounted  for 
showing  the  colour  in  6  ft.  of  water  drawn  from  the  service 
tap  of  this  building;  one  showing  the  contrast  between 
2  ft.  of  water-white  paraffin  and  2  ft.  of  distilled  water. 

The  colour-blind  measuring  apparatus  employed  in  pre- 
paring a  part  of  Table  No.  3. 

The  arrangements  for  measuring  ordinary  opaque  and 
transparent  substances  and  liquids  are  also  on  the  table. 

An  adaptation  for  measuring  the  difference  of  colour 
between  two  lights,  also  one  for  measuring  the  colour  in 
stars  ;  this  latter  is  adapted  to  a  telescope  belonging  to  the 
Rev.  Canon  Hutchins  of  Alderbury,  and  has  been  kindly 
lent  me  by  him  for  this  occasion. 


Measurements  of  Transparent  Commercial  Colours. 


No.  1  caramel,  1  per  cent,  solution  in  j-in.  vessel 

No.  2         „  „  „  „  


No.  A  Anatto,  1  per  cent,  solution  in  1-in  vessel 

No.  B  „  „  „  


White  mineral  oil 1-in.  vessel .  .  . 

Sp.  Gr. -890 1 

Water-white  paraffin 24         „ 

No.  1  glycerin 12         „ 

No.  2  glycerin 12         „ 


Syrups  from  charcoal  purifier  No.  1,  £ 

o    1 

*■*>  s 

3,  ir 


Scries  52. 

Total 

Colour  in 
Degrees. 

58-0 

58 

31-0 

31 

200  Red. 

510  Yellow, 

1-5 

+ 

16*6 

= 

18*1 

1-15 

+ 

8*3 

= 

9*4.'. 

501)  Yellow. 

5* 

•■ 

= 

5*0 

500. 

43 

•• 

= 

43*0 

200  Red. 

510  Yellow. 

2*9 

+ 

0-IilO 

= 

3  41 

52  Series. 

CO 

= 

GO 

62. 

500  Yellow. 

9*0 

4- 

0*75 

= 

9-75 

500  Yellow. 

1-5 

= 

1*5 

2-75 

= 

2*7.r) 

8*0 

= 

8*0 

120 

= 

12*0 

Jan.  31, 1890.]        THE  JOURNAL   OF   THE   SOCIETY   OF  CHEMICAL  INDUSTRY. 


13 


Table  of  Colour  Measurements  op  Commercial  Substances. 


200 
Rod  Series. 


Annatto  paste  A 

1? 

Paper  : 

Brown  paper 

No.  1  writing  paper 

No.  2  „  

Fabrics  : 

Bed  sateen 

Purple  velvet 

Light  blue  satin 

Paints  : 
Chrome  yellow  on  paper. 
Orange  chrome       „ 


C-G 

0-27 

0-33 


2-7 

0-8 


610 
Yellow  Series. 


11S0 
Blue  Series. 


Neutral 
Gray. 


Free 
Bed. 


Free 
Yellow. 


13-6  + 

15-75        + 


28-8  + 

3G-0  + 


11-8 

7  •  2.-) 


C'l 
3-3 
1-2 


+       12-0 
+        4-5 


8-3  +  5-4 

0-45        +  0-31 

0-51         +  0-5 


+  5-8 

+  9-G 

+  4-1 


Flour : 

Hungarian  E.O.P.  NoO,  Lofty  ground 
,,  .,  Fine       „   . 

Spring  wheat  flour 

English  super 

Candles  : 

Patent  No.  1 

Patent  No.  3 


=  2 -2a 


Alulier, 

Series  62. 

2-0 

1-75 


0-5 


8-6 
13-5 


5-8 
=        3-3 


23-0 
32-7 


Series  62. 
1-75 


3-5 


Brown, 

Series  60. 


4-75 
2-75 


G-8 


5-4         +         1-2        + 
0-27      +         0-04 
0-33      +        0-18 


Oray, 

Series  80. 


0-25 


Free 
Blue. 


+ 

O-04 

+ 

0-17 

+ 

0-3 

+ 

G-3 

Series  500. 
0-375 

•75 


Conclusion. — In  submitting  this  apparatus  and  method  to 
your  judgment,  I  am  fully  conscious  that  there  must  be 
many  questions  which  time  and  more  exhaustive  work  will 
elucidate,  but  I  am  not  conscious  of  haviDg  hidden  a  weak- 
ness or  exaggerated  a  strength,  and  feel  sure  that  when  the 
weaknesses  are  pointed  out,  they  will  act  as  a  spur  to  further 
investigation.  And  in  conclusion  I  wish  gratefully  to 
acknowledge  the  assistance  received  by  me  from  man; 
quarters;  it  will  be  impossible  for  me  to  enumerate  all, 
indeed,  in  some  instances  I  have  no  knowledge  even  of  the 
names  of  gentlemen  who  have  made  valuable  suggestions. 

I  am,  however,  specially  indebted  to  Mr.  H.  Le  Neve 
Foster,  who  worked  out  the  method  of  quantitative  estimation 
of  carbon  in  steel ;  to  Mr.  T.  Jobson,  jun.,  of  the  Stocks- 
bridge  Works,  near  Sheffield,  who  overcame  a  difficulty  in 
steel  solutions  of  a  reddish  tinge;  to  Professor  Hummel, 
of  the  Yorkshire  College,  Leeds,  who  suggested  a  method 
of  bringing  surfaces  uneven  in  texture  or  colour  to  a  suitable 
condition  for  comparison  by  throwing  them  out  of  focus 
with  a  lens  at  the  eye-piece ;  to  Dr.  Knecht,  of  the  Technical 
College,  Bradford,  for  some  comparisons  in  Turkey  reds  ; 
to  Mr.  Boverton  Kedwood  for  co-operation  in  working  out 
standards  of  colour  for  petroleum  and  cocoa-nut  oils  ;  to 
Dr.  Munro,  of  the  Downton  College  of  Agriculture,  for 
investigation  into  the  method  of  making  ammonia  estima- 
tions, and  for  some  special  work  on  the  colour  of  waters. 
The  fine  divisions  in  the  standard  scale  is  mainly  the  work 
of  one  of  my  daughters. 

The  working  out  of  the  neutral  gray  equation  is  the 
direct  result  of  conversations  with  Professor  Crookes, 
Professor  Church,  and  Captain  Abney,  greatly  aided  by 
the  brilliant  lectures  of  the  latter  at  the  Society  of  Art- 
last  session. 

Discussion. 

The  Chairman  said  that  the  subject  of  the  paper  was 
one  of  very  wide  interest,  and  capable  of  most  important 
practical   application.     All    chemists   had   to   do   with   the 


judging  of  colours,  and  all  had  a  profound  conviction  of  the 
perfection  of  their  individual  colour  sense.  Everyone 
present  knew  how  delicate  and  difficult  a  matter  it  was  to 
hint  to  a  friend  that  his  eyesight  was  not  quite  what  it 
should  be.  With  regard  to  the  sense  of  sight,  everyone 
considered  himself  perfect.  He  happened  to  have  a  number 
of  relatives  so  far  colour-blind  as  to  be  capable  of  imagining 
emeralds  to  be  rubies,  and  vice  versa.  In  all  his  experience 
in  this  direction,  however,  he  had  never  met  with  a  colour- 
blind woman,  and  did  not  believe  that  there  was  one.  He 
would  appeal  to  Mr.  Lovibond  on  that  point. 

Mi-.Lovibond  said  that  he  could  agree  with  the  Chairman's 
experience  to  this  extent,  that  the  only  absolutely  non-colour- 
blind person  lie  had  ever  met  was  a  woman. 

The  Chairman,  continuing,  said  it  was  certain  that  as  a 
rule  women's  eyes  were  far  more  accurate  than  men's.  We 
ought  to  recognise  the  fact  that  a  great  many  of  us  were 
more  or  less  colour-blind  with  respect  to  certain  tints  ;  and 
if  chemists  in  particular  did  so  they  would  save  a  great  deal 
of  inaccurate  work.  He  believed  that  it  was  iu  that  room 
that  Dr.  Tidy  had  related  his  experiences  in  testing  the 
average  eye  for  accuracy.  He  could  not  recall  the  exact 
figures,  but  he  remembered  that  a  very  small  percentage  of 
those  tried  could,  for  instance,  sort  out  twenty  shades  of 
brown  with  an  approximation  to  accuracy.  Nevertheless, 
it  was  possible  by  careful  training  to  greatly  develop  the 
power  of  the  eye  in  this  respect.  To  do  so  one  must  have 
accurate  instruments  and  methods ;  and  in  Mr.  Lovibond's 
apparatus  and  his  method  of  gauging  the  different  depths 
of  colour,  there  seemed  to  him  to  be  the  means  of  training 
the  eye  to  the  work  which  the  eyes  of  chemists  were  called 
upon  to  do.  The  matter  was  one  well  worthy  the  study  not 
only  of  those  to  whom  it  was  a  subject  of  special  importance, 
as  to  those  engaged  iu  dyeing,  but  of  every  chemist.  They 
had  to  thank  the  Boyal  Institution  for  the  loan  of  the 
lantern,  and  Mr.  Heath  for  attending  to  exhibit  the  various 
colours  on  the  screen. 
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Mr.  Botketon  Redwood  was  glad  to  have  an  opportunity 
hi  bearing  testimony  to  the  value  for  certain  technical 
purposes  of  the  instrument  which  Mr.  Lovibond  had  taken 
mi  ii in.  1 1  trouble  to  exhibit  and  explain  to  the  meeting.  In 
connexion  with  the  class  of  products  with  which  lie  had  to 
deal,  it  had  been  his  lot  for  20  years  past  to  be  almost 
daily  engaged  in  chromometrical  determinations,  and  con- 
sequently when  Mr.  Lovibond  brought  the  tintometer  under 
his  notice  some  two  years  ago,  he  examined  it  witli  great 
interest.  He  had  already  had  the  opportunity  of  explaining, 
in  that  room,  the  principles  of  construction  of  the  instrument 
with  which,  in  the  petroleum  trade,  they  were  in  the  habit 
nf  determining  the  colours  of  some  of  their  products.  That 
instrument  had  certain  defects;  and  he  had  never  fonnd  it 
well  adapted  for  the  registration  of  the  colour  of  such  nils 
as  were  employed  for  lubricating  purposes.  He  had  suggested, 
therefore,  that  there  was  an  opening  in  that  direction  for  such 
an  instrument  as  the  tintometer,  and  had  gladly  concurred  in 
Mr.  Lovibond's  proposal  that  they  should  together  endeavour 
to  arrange  a  scale  of  standards  suited  for  commercial  use  in 
the  lubricating  oil  trade.  He  might  say  that  in  his  laboratory 
I'm-  nearly  two  years  past  they  had  been  in  the  habit  of 
testing  with  the  tintometer  and  recording  the  colour  of  a 
two  inch  stratum  of  every  sample  of  lubricating  oil  submitted 
tu  them,  and  there  had  thus  been  established  a  numerical 
seal.'  iif  colour  which  already  possessed  some  significance. 
Tiny  had  of  course  experienced  difficulties  at  times  in 
consequence  of  the  variable  character  of  the  daylight 
availahli — difficulties  which  all  who  were  in  the  habit  of 
working  in  London  would  appreciate.  He  did  not  refer  to 
such  exceptional  cases  as  the  darkness  which  bad  recently 
enveloped  the  city  ;  hut  apart  from  such  eases  as  that, 
Londoners  had  to  work  under  atmospheric  conditions  which 
would  afford  Mr.  Lovibond  food  for  serious  study  after  the 
more  transparent  atmosphere  of  Salisbury.  He  had  reason 
to  hope  that  at  no  distant  date  some  artificial  light 
equivalent  to  ordinary  daylight,  or  capable  of  being 
employed  alternatively,  with  some  definite  correction,  might 
he  provided.  In  that  case  the  tintometer  would  come  more 
largely  into  use  than  under  present  conditions.  The  experience 
thej  had  had  of  the  use  of  artificial  light  that  evening  "as 
not  encouraging  ;  and,  as  one  who  had  had  some  experience 
in  the  use  of  the  instrument  by  daylight,  he  was  bound  to 
say  that  the  impressions  to  be  derived  from  the  demonstra- 
tions just  given  were  less  favourable  than  those  which  would 
result  from  a  short  use  of  the  instrument  by  ordinary  daylight. 

Mr.  W.  Thorp  felt  grateful  to  Mr.  Boverton  Eedwood  for 
the  encouragement  conveyed  by  his  concluding  remarks. 
He  had  often  to  experience  the  difficulties  due  to  the  great 
peculiarities  of  what  we  were  pleased  to  call  daylight  in 
London.  It  was  no  uncommon  thing  for  a  part  of  his  work 
to  he  set  aside  for  days,  or  even  weeks,  in  consequence. 
Referring  to  the  Chairman's  remarks,  he  thought  that  any 
who  had  a  short  experience  of  a  colour  works  would  soon 
have  any  ideas  of  the  perfection  of  their  own  eyesight 
knocked  out  of  them.  There  were  certain  men  at  the  works 
with  which  he  was  connected  who  had  especially  good  ej  es 
for  certain  colours,  and  when  an  examination  of  those 
particular  colours  was  required  it  was  done  by  those  men. 
He  himself  had,  he  thought,  a  good  eye  for  some  colours, 
hut  there  were  others  that  he  would  not  dream  of  judging. 
Under  these  circumstances  the  instrument  before  them  ought 
to  prove  valuable.  It  would  certainly  be  useful  in  giving  a 
numerical  value  for  depth  of  colour.  He  was  not  so  clear 
as  to  its  value  for  giving  an  exact  representation  of  tone  or 
tint,  especially  as  it  seemed  to  him,  judging  from  the 
experiments  just  made  under  artificial  light,  that  the  tints 
produced  by  the  mixtures  of  glasses  were  not  what  could  be 
called  pure  colours.  He  believed,  indeed,  that  Mr.  Lovibond 
had  referred  to  that  point  in  his  paper,  and  had  said  that 
tin  \  were  not  pure.  It  was  often  a  matter  of  great  impor- 
tance to  decide  whether  a  colour  was  rich  or  poor,  and  how 
the  instrument  would  deal  with  such  a  point  as  that  he 
could  not  say.  Hut  while  looking  at  the  pieces  of  glass 
exhibited,  a  horrible  doubt  occurred  to  him  as  to  their 
permanence,  and  he  would  lie  glad  to  know  from  the 
inventor  whether  he  had  considered  that.  People  were  very 
apt  to  think  that  coloured  glass  was  permanent,  yet  probably 
most  or  those  present  had  Been  specimens  of  glass  which  had 


begun   their  existence   as  colourless,  and  which  before  long 

had  acquired  an  appreciable  colour.  He  remembered  seeing 
some  glass  which  in  is  months  had  attained  an  intensity 
which  would  he  represented  on  the  scale  before  them  by  at 
least  2  degrees.  It'  changes  increasing  or  diminishing  in 
depth,  or  varying,  were  to  he  feared,  it  would  be  a  gnat 
impediment  to  the  application  of  such  instruments.  Hen 
such  a  difficulty  was  to  he  met  he  did  not  see,  hut  it  was 
certainly  a  point  worthy  of  careful  consideration. 

Dr.  Ai.UKi:  WEIGHT  said  that  then-  wire  one  or  two 
points  upon  which  he  would  he  glad  to  have  further 
information.  In  the  first  place,  he  did  not  understand  what 
was  meant  by  one,  two,  or  three  degree-.  Did  it  mean  that 
the  glass  was,  for  example,  tinted  with  one,  two,  or  three 
grains  respectively  of  some  colouring  material  per  pound? 
Secondly,  how  far  were  the  colours  which  were  transmitted 
through  the  glasses  mono-chromatic  ?  In  other  words,  if 
the  glasses  were  viewed  through  a  spectroscope,  would  one 
get  a  single  line  as  the  absorption  spectrum,  or  a  large 
proportion  of  hands  at  other  parts  of  the  spectrum?  If 
there  wei\'  any  Considerable  proportion  of  other  eolours.it 
would  be  difficult  to  ensure  that  anj  combinations  of  glassi  - 
would  give  even  approximately  pure  colours,  lie  supposed 
it  would  he  almost  improper  to  inquire  what  the  materials 
were  with  which  the  e.la--cs  were  tinted.  But  if  the  author 
could  give  any  information  which  would  tend  to  show  that  a 
scale  could  be  reproduced  with  accuracy  at  a  future  period, 
it  would  be  of  considerable  interest  to  all  possible  user-  of 
the  instrument. 

Mr.  Fkiksk-Gkkkxk  wished  to  ask  the  author  whether 
he  had  taken  into  consideration  the  effect  din  to  th.  surfaces 
of  the  glasses  used.  It  was  obvious  that  a-  he  increased 
the  number  of  glasses  in  building  up  his  colours,  he  would 
get  more  surfaces  and,  consequently,  more  reflection  due  to 
the  breaking  up  of  light  all  along  tin  different  media.  His 
own  experience  in  photography  led  him  to  think  that  this 
was  a  point  which  might  he  of  considerable  imports 
the  case  of  the  instrument  under  notice.  Again,  it  was 
well  known  that  the  eye  in  going  from  one  colour  to 
another  always  carried  with  it  as  it  were  the  tone  of  the 
first  colour ;  and  not  only  so,  but  there  was  a  kind  of 
opposition  set  up  by  the  retina  endeavouring  to  neutralise 
the  colour.  Consequently,  if  the  eye  passed  quickly  from 
one  colour  to  another,  there  was  produced  on  the  retina  a 
mixture  of  the  first  colour  or  tint  with  the  second.  That 
was  a  matter  which  ought  to  he  taken  into  consideration. 
It  might  be  met  by  the  observer  going  into  the  dark  until 
the  tone  wa-  neutralised,  and  then  looking  at  the  colour. 

Dr.  L.  Thok.nk  saiil  that  lie  had  had  one  of  Mr.  Lovi- 
bond's tintometers  in  practical  use  for  some  time,  and 
could  fully  corroborate  Mr.  Redwood's  remarks  as  to  the 
advantages  to  be  derived  from  it.  He  had  used  it  for 
estimating  colour  in  oils,  and  also  with  regard  to  the  colours 
of  more  or  less  bleached  natural  products,  and  had  fonnd 
it  valuable  in  either  ease.  Referring  to  what  he  might 
call  the  optical  part  of  the  instrument,  he  considered  it 
a  great  advance  on  the  apparatus  hitherto  used.  (Jetting 
the  one  absolute  field  split  up  as  it  were  by  means  of  the 
wedge-shaped  division,  SO  that  with  the  same  eye  one  could 
get  at  the  same  focus  the  two  fields  in  equal  physical 
condition,  enabled  one  to  obtain  an  estimation  of  colour 
much  more  accurately  than  by  any  other  process.  As  to 
the  permanency  of  the  standard  colours,  no  doubt  Mr.  Lovi- 
bond would  have  something  to  say.  Hut  assuming  that 
point  to  he  satisfactory,  he  could  strongly  corroborate  what 
had  been  said  as  to  their  value  for  future  work.  A  colour 
having  once  been  matched,  the  standards  required  for  it 
could  he  noted,  and  the  colour  could  he  reproduced  with 
absolute  accuracy  at  any  future  time.  He  had  not  had  a 
large  range  of  colours  to  work  with,-but  those  which  he 
had  tested  he  had  found  to  be  matchable  with  ease  ; 
occasionally  a    very  bright    tint  would   lie  a    little   awkward 

to    match,  but    not    often.     To    him    the    point    of    s] ial 

novelty  in  the  paper  was  the  portion  relating  to  the  pro- 
duction of  neutral  grays.  It  was  a  matter  of  the  greatest 
interest  from  the  theoretical  point  of  view  that  the  grays 
could  he  made  up  from  those  three  standard  colours,  and 
that  different  depths  of  gray  would  he  shown  by  exactly 
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the  same  proportions  of  the  three  colours.  This  led  one 
to  suppose  that  there  was  a  possibility  of  getting  what 
might  lie  taken  as  natural  standard  units  of  tone  in  the 
different  standard  colours  in  place  of  the  purely  arbitrary 
units  at  present  employed.  Referring  to  Dr.  Wrighfs 
remarks,  he  believed  it  had  been  mentioned  that  at  present 
the  scales  of  colours  were  essentially  arbitrary  ones.  One 
standard — a  pale  colour — was  taken  as  a  unit  in  each  tint, 
and  the  other  shades  were  built  up  from  that  by  actual 
trial  with  the  glasses.  So  far  as  his  own  experience  had 
pone  be  had  found  the  tintometer  capable  of  doing  very 
good  service  in  dealing  with  both  liquids  and  solids. 

Mr.  J.  J.  Easiick  said  that  lie  had  had  one  of  Mr.  Lovi- 
bond's  instruments  in  use  for  the  last  three  years,  and  had 
found  it  simply  invaluable.  He  had,  however,  experienced 
one  or  two  difficulties,  One  was,  that  some  of  the  colours 
of  the  solutions  which  he  tested  were  brighter  and  nearer 
the  primary  colours  than  the  glasses  themselves.  Another 
difficulty — or  rather  he  might  say  a  warning — was  that  if 
an  observer  was  looking  through  an  inch  of  colour  in 
certain  liquids,  and  the  colour  was,  for  example,  20,  if  he 
then  looked  through  two  inches  of  the  same  liquid  the  tint 
would  not  be  40,  as  might  be  expected.  He  did  not  know 
whether  that  was  the  ease  with  all  colours,  but  it  certainly 
was  so  with  several.  He  had  heard  with  great  pleasure 
the  hint  thrown  out  by  Mr.  Boverton  Redwood  as  to  the 
possibility  of  overcoming  the  difficulties  of  artificial  light. 
Even  if  the  promised  light  was  not  so  perfect  as  the 
rellection  from  a  white  cloud,  it  would  still  be  a  boon  if  it 
was  an  improvement  upou  the  present  means  of  carrying 
on  operations  during  a  fog  or  night. 

Dr.  MuNKO  desired  to  add  a  few  words  as  to  the  use  of 
the  tintometer  for  measuring  the  colour  of  water,  as  he 
thought  it  likely  to  be  especially  useful  to  chemists  in  that 
direction.  In  Table  6  he  had  given,  as  an  illustration, 
some  measurements  of  a  number  of  waters  from  one 
neighbourhood — all  within  half  a  mile  of  a  common  centre. 
It  would  be  seen  from  the  figures  in  the  last  column  that 
these  waters  ranged  from  seven-tenths  of  a  degree  of  colour 
in  a  'J.  ft.  tube  to  53  degrees,  which  was  a  most  extraordinary 
variation.  He  had  found  the  instrument  very  useful  in 
following  certain  changes  in  the  Lisdoonvama  sulphur  spas. 
The  twin  sulphur  spa,  as  shown  in  the  table,  always  had  the 
same  composition ;  but  near  it  was  the  Gowlaun  spa,  from 
the  same  formation,  which  was  subject  to  extraordinary 
variations  in  strength.  It  was  to  be  noted  that  there  was  a 
certain  variation  in  colour  also  ;  and  so  there  was  probably 
some  connexion  between  the  two  things.  That  enabled 
them  to  form  some  idea  of  what  went  on  under  the  ground, 
for  the  variation  in  strength  was  perhaps  due  to  the 
percolation  of  water  ;  and  they  could  in  that  ease  ascertain 
1>\  the  variation  in  colour  what  particular  water  was  getting 
in.  He  had  had  an  opportunity  of  seeing  Mr.  Lovibond's 
neutral  gray  by  daylight,  and  as  far  as  he  could  judge  it 
was  free  from  any  positive  tint. 

Mr.  Lovtbond,  in  reply,  said  that  in  reference  to 
Mr.  Boverton  Redwood's  remarks  as  to  the  bad  quality  of 
London  light,  it  had  been  found  a  great  difficult}-  at  first,  as 
the  small  surfaces  commanded  by  the  two  apertures  did  not 
admit  sufficient  light  to  illuminate  the  object.  But  he  had 
recently  overcome  it  to  a  great  extent  by  including  a  reflector 
at  a  low  angle,  so  as  to  collect  the  light  from  a  large  surface 
and  throw  it  into  the  comparatively  small  space.  An  illus- 
tration of  this  would  be  seen  upon  the  table  in  the  form 
which  his  assistants  called  the  Eiffel  tower.  He  had  not  as 
yet  given  much  attention  to  the  use  of  the  instrument  with 
artificial  light,  but  he  had  no  hesitation  in  saying  that,  given 
the  said  light  had  permanent  characteristics,  there  would 
be  no  difficulty  in  establishing  its  relative  value  compared 
with  daylight,  and  thus  making  it  available  with  a  certain 
constant  correction.  With  reference  to  Mr.  Thorp's  doubt 
as  to  the  exact  representation  of  tint — that  was  the  strong 
point  of  the  instrument,  and  half  an  hour's  work  by  daylight 
would  completely  satisfy  the  most  sceptical  on  that  point. 
As  to  the  purity  of  the  colours,  he  was  very  much  at  fault. 
He  had  only  a  certain  material  to  deal  with,  and  he  made 
the  most  he  could  of  it.     He  had  a  blue,  for  instance — he 


called  it  a  blue,  but  it  was  really  a  purple  ;  for  it  was  a 
cobalt  put  on  white  glass.  To  seek  for  absolute  purin  of 
colour  in  glass,  taking  the  spectrum  colours  as  his  standard, 
would  be  futile.  Hut  for  ordinary  colour  measurement,  all 
that  was  needed  was  to  employ  so  much  more  or  less  red,  blue, 
or  yellow  to  compensate  for  the  departure  from  purity  in  the 
standards.  This  was  no  real  detriment  to  the  value  of  the 
instrument  for  measuring  commercial  colours  ;  but  it  would 
be  fatal  to  the  measurement  of  pure  colours  directly — though 
they  could  be  measured  indirectly  by  toning  the  pure  colours 
down  by  a  series  of  neutral  grays.  As  to  the  permanence 
of  the  colours,  he  had  the  assurance  of  the  makers,  tin'  red 
being  oxide  of  gold,  the  yellow  silver,  and  the  blue  cobalt. 
Under  these  circumstances  lie  could  not  guarantee  their 
permanence  ;  but  if  any  chemist  would  establish  the  value 
of  a  unit  for  any  coloured  chemical  compound,  he  would 
have  the  power  of  testing  for  himself  its  permanence. 
As  to  the  value  of  a  degree  on  his  scale  of  tints,  that  was 
purely  arbitrary,  and  it  was  fixed  so  that  the  difference  of  a 
degree  up  to  30  might  be  just  perceptible.  It  started  at  1  ; 
then  the  2  was  equal  to  two  l's.  If  he  had  to  deal  with  two 
glasses  against  one,  he  added  a  white  glass  to  the  one,  so  as 
to  equalise  the  number  of  surfaces  on  each  side.  As  to  the 
spectrum  value  of  the  colours,  he  had  already  said  that  the 
two  were  not  comparable.  If  he  had  to  compare  his 
colours  with  the  spectrum  colours,  he  should  tone  the 
latter  down  to  his  colours  and  get  the  indices  on  the  spectrum 
side.  He  said  this  to  show  the  elasticity  of  the  instrument 
to  meet  any  question  asked  of  it.  The  accuracy  of  the  scale 
of  colours  was  in  the  hands  of  the  chemist ;  and  if  anyone 
found  a  scale  inexact  he  hoped  they  would  bring  it  to  his 
notice.  No  real  difficulty  existed  in  grading  the  colours 
beyond  the  necessary  labour,  which  was  excessively  trying. 
As  to  reproducing  the  scales,  he  had  deposited  standards  at  the 
colleges  of  Liverpool,  Leeds,  and  Bradford,  on  the  condition 
that  anyone  using  the  tintometer  should  be  at  liberty  to  take 
In-  glasses  to  the  college  and  test  them  with  the  standards. 
With  reference  to  Mr.  Friese-Greene's  remarks  as  to  the 
interference  of  complementary  colour  sensations,  that  was  a 
serious  difficulty  in  judging  the  value  of  anyone  colour; 
but  when  judging  the  difference  between  two  colours  placed 
side  by  side,  as  in  the  tintometer,  it  counted  for  nothing.  In 
matching  two  colours  in  the  instrument  with  one  eye,  any 
interference  equally  affected  both  sides,  and  whatever  colour 
impressions  might  be  conveyed  to  the  eye  by  the  interference, 
the  measuring  glasses  required  to  make  a  match  were  the 
same.  That  was  proved  by  the  diagrams  which  dealt  with 
the  judging  of  certain  colours  under  different  conditions  ;  in 
which  it  would  be  seen  that  although  the  lights  varied,  the 
same  results  were  obtained  by  a  considerable  number  of 
persons,  thus  showing  that  the  question  of  outside  influences 
(arising  from  adjacent  colours)  did  not  apply.  The  observer 
was  simply  judging  of  two  things  before  him  ;  and  if  one 
observer  called  it  a  green,  while  another  said  it  was  a  red, 
that  made  no  difference  when  the  two  sides  were  equal. 
The  glasses  were  the  indices  of  the  difference  ;  and  as  the 
glasses  were  always  the  same,  they  reduced  these  hitherto 
immeasurable  differences  to  a  matter  of  common  understand- 
ing. He  had  not  as  yet  met  with  any  difficulty  as  to  the 
reproduction  of  his  scale.  If  difficulties  did  arise,  all  he 
could  say  was  that  they  would  have  to  be  overcome. 
Solutions  brighter  than  the  glasses  were  at  one  time  a  source 
of  difficulty  which  was  only  overcome  by  the  discovery  of 
the  theory  of  the  neutral  grays.  If  the  observer  had  a 
solution  brighter  than  the  glass,  be  would  first  add  an  equal 
number  of  glasses,  and  if  that  were  not  sufficient,  it  was 
evident  that  he  was  dealing  with  a  purer  colour  than  the 
glasses  themselves.  He  would  then  add  glasses  to  the  pure 
side  and  bring  that  down  to  the  impure.  In  either  case  the 
glasses  required  would  be  the  indices  of  the  difference. 
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Tuesday,  1th  January,  1890. 


MR.    PETER    HART    IN   THE    CHAIR. 


WIBORGH'S  METHOD  FOR  THE  ANALYSIS  OF 
SULPHUR  IN  IRON  AND  STEEL. 

J.    B.    COHEN,    PH.D. 

This  method,  which  has  recently  been  published  in  detail  in 
Professor  Ledebur's  new  volume  on  iron  and  steel  analysis 
(Leitfaden  fur  Eisenhutten-Laboratorien :  Vieweg  und 
Sohn),  is  described  as  rapid  and  accurate.  The  apparatus  is 
shown  in  the  figure. 


It  consists  of  a  wide-necked  Bask,  a, of  250—300  cc.  capacity. 
to  which  is  fitted  a  double-bored  cork.  Through  one  hole 
passes  a  tap-funnel,  6,  which  terminates  just  below  the  cork, 
and  through  the  other  a  cylindrical  glass  tube,  c,  about 
21  cm.  long,  open  at  both  ends.  The  upper  end  is  about 
6  cm.  in  diameter  and  the  lower  end  drawn  out  so  as  to  pass 
through  the  second  hole  in  the  cork.  The  amount  of  sulphur 
is  determined  by  the  depth  of  the  yellow  stain  produced  by 
lis  on  the  surface  of  a  piece  of  calico  previously  soaked  in 
a  S  per  cent,  cadmium  acetate  solution  and  dried,  the 
calico  being  stretched  across  the  wide  open  end  of  the 
cylindrical  tube. 

The  calico  may  be  stretched  by  means  of  two  stout  india- 
rubber  rings  i  inch  in  width,  which  lit  tightly  round  the 
upper  part  of  the  wide  tube.  One  ring  is  allowed  to  project 
above   the   tube   so    as    to   form  a  horizontal  edge,  and  over 


this  the  calico  is  stretched  by  means  of  the  second  ring. 
Ledebur  employs  a  wooden  ring  and  two  clamps,  but  the 
above  method  answers  perfectly  well. 

The  Mask  is  first  half  tilled  with  water  and  boiled  on  a 
sand-bath  to  expel  air,  the  sample  of  iron  or  steel,  ■  1  to  -8 
grm.  according  to  the  amount  of  sulphur,  is  quickly  intro- 
duced, and  the  water  again  boiled  for  a  few  minutes;  dilute 
sulphuric  acid  ( 1  :  ."))  is  introduced  from  the  tap-tunnel 
gradually  until  the  iron  is  dissolved  without  interrupting  the 
heating. 

Sulphuretted  hydrogen  is  evolved  and  the  calico  is  stained. 
To  obtain  an  even  stain  it  is  necessary  that  the  cylindrical 
tube  should  have  a  vertical  position.  When  the  iron  is 
completely  dissolved,  the  boiling  is  continued  for  S  to  10 
minutes.  The  calico  is  now  removed,  well  rinsed,  and  dried, 
and  the  stain  compared  with  a  set  of  standard  colours. 
The  set  of  standards  (six  shades  are  sufficient)  is  prepared 
by  taking  a  sample  of  iron  with  a  known  quantity  of  sulphur 
and  obtaining  various  shades  with  different  weights  of  the 
sample  by  the  method  described  above.  These  should  be 
mounted  on  white  carboard  and  kept  for  comparison.  Having 
made  an  analysis  and  fixed  upon  the  standard  shade  which 
conies  nearest  to  that  of  the  sample,  the  weight  of  sulphur  is 
determined  by  the  following  formula  : — 

If  w  is  the  weight  of  the  standard  sample  corresponding 
to  the  standard  shade  containing  s  of  sulphur,  and  «-,  is  the 
weight  of  the  sample  taken,  then  the  weight  of  sulphur  .«,  in 

the  sample  is  »',  =  . 

■0, 

The  same  standard  shade   can  therefore  be  used  for  a 

variety  of  samples  when  different  weights  are  employed. 


»=oee£ee<««=- 


A  PRODUCT  OF  THE  DISTILLATION  OF  ROSIN. 

BY    F.    BROWXSWORD,    B.SC,    AND    J.    B.    COHEN,    PH.D. 

A  sample  of  the  aqueous  distillate  from  a  rosin  still  was 
sent  us  for  examination.  As  we  have  been  unable  to  find 
any  mention  of  the  constituents  of  this  distillate,  we 
thought  a  short  notice  of  our  results  would  be  of  interest 
to  the  Society. 

The  proportion  of  this  aqueous  distillate  amounts  to  about 
one-third  per  cent,  of  the  charge.  It  has  a  strongly  acid 
"reaction  and  smells  of  rosin  oil,  of  which  there  is  always  a 
small  quantity  floating  in  oily  drops  on  the  surface,  The 
acid,  which  was  found  to  be  acetic  acid,  was  present  partly 
as  free  acid,  partly  as  ferrous  salt..  The  acid,  which  in 
one  case  was  collected  in  wooden  barrels,  had  evidently 
attacked  the  iron  condenser  or  pipe  leading  from  the  still. 
We  received  samples  of  two  distillations.  The  quantity 
of  acid  was  determined  as  follows:  To  1,000  cc.  of  the 
distillate  ammonia  was  added  until  alkaline  and  II..S  passed 
into  the  solution  to  precipitate  the  iron.  The  nitrate  was 
concentrated  and  boiled  with  excess  of  baryta  and  the 
excess  precipitated  with  CO.,.  The  solution  was  filtered 
and  evaporated  to  dryness.  Iu  the  litre  23' N  grms.  of 
barium  acetate  were  found.  In  a  second  quantity,  500  cc. 
yielded  12  grms.  barium  acetate.  This  is  equivalent  to 
12  grms.  acetic  acid  in  the  litre,  or  rather  more  than 
1  per  cent. 

In  the  second  distillate  the  barium  salt  was  obtained  as 
before,  ami  converted  into  the  sodium  salt,  which  was 
fused  and  weighed.  One  litre  gave  170  grins,  of  fused  salt 
equivalent  to  120  grms.  of  acetic  acid,  or  about  12  per  cent. 
The  -odium  salt  was  heated  with  concentrated  sulphuric 
acid,  and  the  acetic  acid  which  distilled  was  again  distilled 
over  1  *._.<  >-,.  when  the  product  fro/.e  on  cooling  to  0°.  The 
had  -alt  prepared  from  this  acid  gave  the  following  result 
on  analysis.  "5035  grm.  gave  "403  PbSO<. 
Calculated.  Found. 

54 •  61  jl  '57  per  cent. 


Jan.  si,  1890.]        THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


17 


A  COMPARISON  OF  THE  METHODS  IN  USE  FOR 
ESTIMATING  ORGANIC  NITROGEN. 

BY   E.  W.    ODDY,   A.I.C.,    AND  J.   B.   COHEN,   PH.D. 

There  is  no  analytical  process  which  has  had  more  demands 
made  upon  it  in  recent  years  than  a  rapid  and  reliable 
method  for  estimating  organic  nitrogen.  The  new  process 
of  Kjeldahl  appears  to  have  supplied  these  requirements. 
That  of  Wanklyn  is  obviously  inadequate,  especially  as  it 
has  been  shown  that  ammonia  is  decomposed  by  alkaline 
permanganate  on  long  boiling.  Dumas'  method  has  stood 
the  test  of  time. 

It  appeared  to  us  interesting  to  make  a  comparison  of  these 
three  methods,  and  to  determine  how  nearly  they  agreed. 

Colourless  isinglass  was  selected  as  a  typical  albuminoid 
substance.  It  was  powdered  and  dried  and  analysed  by 
the  three  processes. 

The  analyses  by  Dumas'  method,  which  needs  no 
description,  gave  the  following  results  : — • 


No.  of 
Analysis. 

Weight 
taken. 

He.  of 

Nitrogen. 

Temp. 

Pressure. 

Per  Cent. 

'    ofN. 

1 

Grm. 

•1292 

17-2 

0 

20 

Mm. 
746-5 

15 '28 

2 

•1595 

20-6 

19'3 

760 

15-2 

3 

•201 

27'0 

20 

755 

15-93 

4 

•1771 

23-3 

21 

755 

15-22 

5 

•1335 

17-8 

17 

760  1 

15-71 

As  this  method  always  gives  too  high  a  result  due  to  the 
difficulty  of  completely  expelling  all  air  from  the  tube,  we 
may  take  15-2  per  cent,  as  a  close  approximation  to  the 
truth. 

A  portion  of  the  same  sample  of  isinglass  was  dissolved 
in  water,  and  the  amount  of  the  albuminoid  ammonia 
determined  exactly  as  described  by  Wanklyn  in  his  volume 
on  Water  Analysis.  It  should  be  mentioned  that  a  very 
sjnall  quantity  of  the  sample  remained  undissolved  and  in 
suspension,  and  the  analysis  is  to  that  extent  unreliable.  On 
the  other  hand  we  are  not  limited  in  Wanklyn's  process  to 
dissolved  albuminoids,  and,  moreover,  the  result  agrees 
exactly  with  Wanklyn's  analyses  of  the  same  substance 
(tuV/e  p.  163,  sixth  edition,  p.  183,  seventh  edition). 

We  found  12  '75  per  cent,  of  ammonia,  Wanklyn  12  "7 
per  cent,  of  ammonia, equivalent  to  10-  5  per  cent,  of  nitrogen. 

As  might  have  been  anticipated,  the  percentage  is  much 
too  low,  being  nearly  two-thirds  of  the  actual  amount. 

The  method  of  Kjeldahl  was  carried  out  as  described  in 
Dittmar's  book  on  Quantitative  Analysis,  p.  83.  The 
sulphuric  acid  used  was  distilled,  as  it  was  found  that  the 
commercial  acid  contained  nitrites  and  nitrates.  In  distilling 
the  sulphuric,  the  first  portion  passing  over  was  rejected. 

The  following  are  the  results : — 


No. 


Per  Cent. 
N  found. 


With  pure  sulphuric  acid. 


With  a  sample  of  commercial  H2S04. 
>\  With  another  sample  of  commercial  H3SO<- 


With  the  exception  of  No.  2,  in  which  litmus  was  used  ai; 
an  indicator,  the  titration  was  done  with  methyl  orange. 


Taking  13'  5  per  cent,  as  nearest  to  the  truth,  we  see  that 
it  is  very  much  too  low  in  comparison  with  Dumas'  process. 

Although  the  majority  of  observers  have  obtained 
satisfactory  results  by  Kjeldahl's  process,  and  it  is  un- 
doubtedly to  be  recommended  in  the  case  of  the  more 
readily  decomposed  organic  compounds,  as  we  have  proved 
in  the  case  of  acetauilide,  we  have  no  doubt  that  in  the  case 
of  the  less  easily  decomposed  bodies  the  results  have  a 
tendency  to  be  much  too  low. 


THE  STABILITY   OF   PERMANGANATE 
SOLUTIONS. 

BY    R.  W.  ODDY,  A.I.C.,    AND    J.  B.  COHEN,  TI1.D. 

It  is  known  that  solutions  of  permanganate  of  potassium 
lose  in  strength  on  keeping,  but  the  exact  amount  of  this 
loss  has  never  been  ascertained.  The  object  of  the  present 
paper  has  been  to  determine  this  amount. 

A  solution  of  permanganate  was  prepared  in  the  usual  way 
by  dissolving  about  ogrms.  of  the  crystallised  salt  in  about  a 
litre  of  distilled  water,  which  was  then  boiled  for  two  to  three 
hours,  and,  when  cold,  diluted  to  oue  litre.  The  strength  of 
this  solution  was  determined  by  titration  with  iron  wire 
dissolved  in  sulphuric  acid,  and  also  by  solution  of  ferrous 
ammonium  sulphate  of  ascertained  purity.  The  results  of 
the  two  determinations  agreed  exactly.  The  solution  of  the 
permanganate  was  now  divided  between  two  well-stoppered 
bottles,  one  of  which  was  kept  in  the  dark,  the  other 
exposed  to  the  light  during  a  period  of  about  four  mouths, 
and  the  strength  ascertained  at  intervals. 

The  testing  of  the  permanganate  was  carried  out  in  the 
same  manner  as  already  described.  On  each  occasion  fresh 
solutions  of  the  same  sample  of  iron  wire  in  sulphuric  acid 
and  of  ferrous  ammonium  sulphate  were  prepared. 

The  results  show  that  light  has  no  influence  in  the  change, 
but  that  regular  though  slight  decrease  in  strength  occurs, 
as  shown  by  the  tabulated  results. 


Strength  of  1  cc. 
KMnOiin  Grins,  of  Fe. 

Date. 

Strength  of  1  cc. 
K.M11O4  m  Grms.of  Fe. 

Date. 

Exposed  to  Light. 

Kept  in  Dark. 

Iron  Wire. 

Double 
Salt. 

Iron  Wire. 

Double 
Salt. 

18S7. 
Nov.     14 

Dec.      1 

10 

20 

1889. 
Jan.      10 

March  8 

•00968 
•0O901 
•00960 
■00961 

•00955 
•00940 

•00903 
•00060 
•00959 

•00059 
•00941 

18S7. 
Nov.  14 

Dec.     1 

„      10 

„       20 

1888. 
Jan.    10 

March  S 

•00968 
•00964 
•00903 
•00959 

•00959 
■00948 

•00963 
•00960 
•00962 

•00959 
•00952 

By  the  method  of  testing,  a  single  drop  of  permanganate 
might  produce  an  experimental  error  equivalent  to  about 
^  per  cent,  of  iron  in  each  cc. 

The  table,  therefore,  is  only  reliable  to  "5  in  the  fifth 
decimal  place.  There  is,  however,  a  difference  during  the 
four  months  of  a  full  2  per  cent.,  allowing  for  experimental 
error,  though  the  probability  is  it  amounts  to  3  per  cent. 

The  decrease  is  apparently  regular.  During  the  first  two 
months,  November  14— January  10,  there  is  a  loss  equiva- 
lent to  1  per  cent,  of  iron,  and  during  the  last  two  months 
nearly  the  same.  This  loss  translated  into  percentages  will 
of  course  vary  with  the  amount  of  iron  in  the  sample.  In 
the  case  of  a  sample  with,  say,  25  per  cent,  of  iron,  this 
amounts  to  J  to  J  per  cent. 
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It  therefore  appears  that  permanganate  solutions  which 
have  been  previously  well  boiled  should  be  tested  once  a 
fortnight  to  ascertain  the  amount  of  change,  and  that  the 
amount  of  change  during  this  period  will  not  exceed  that  of 
experimental  error  and  may  be  ncglci  ted. 


Mr.  J.  Carter  Bell  said  that  he  had  kept  solutions  of 
'permanganate  for  many  months,  and  had  found  the  change 
to  be  very  slight.  Nearly  30  years  ago  Dr.  Percy  had 
experimented  upon  this  very  subject,  and  in  March  18G2  he 
prepared  a  large  quantity  of  permanganate,  and  on  that 
date  he  obtained  as  a  mean  of  four  experiments  a  standard 
of  9-854  (1,000  grains  of  solution  =  9-854  grains  Fe). 

The  solution  was  again  standardised  in  March  1863,  and 
the  mean  of  two  experiments  gave  a  standard  of  9-797 
(10,000  grains  of  solution  =  9-797  grains  Fe),  or  an 
alteration  in  12  months  of  only  -057  grain. 

There  was  no  necessity  to  boil  the  solution  of  perman- 
ganate if  pure  distilled  water  were  used. 


THE  RATE  OF  DISTILLATION  OF  ACETIC  ACID. 

BY   J.   A.  WILSON. 

The  results  of  the  experiments  contained  in  this  paper 
were  obtained  some  short  time  ago,  in  an  attempt  to  apply 
the  principle  of  researches  made  by  M.  Duelaux,  on  the 
rate  of  distillation  of  various  fatty  acids,  to  the  valuation 
of  commerial  acetates.  Duelaux  found  on  distilling 
solution  containing  various  fatty  acids,  that  each  acid 
possessed  a  rate  of  vaporisation  peculiar  to  itself,  moreover, 
the  least  volatile  acids,  distilled  in  the  portions  of  distillate, 
coming  first,  whilst  acetic  and  formic  acid  behave  in  the 
opposite  manner.  Ih  the  case  of  acetic  acid,  Duelaux 
found  that  when  110  cc.  of  a  liquid  containing  acetic  acid 
were  distilled  in  a  retort  of  250  to  300  cc,  that  by  the  time 
100  cc.  of  the  liquid  had  passed  over  or  10/11,  it  contained 
79-8  per  cent,  of  the  total  quantity  present.  Formic  acid  does 
not  distil  so  easily,  whilst  on  the  other  baud  propionic  acid 
is  more  volatile,  and  butyric  acid  again  more  than  the  latter. 
When  two  or  more  acids  are  present  in  a  liquid,  each 
maintains  its  own  special  characteristic  rate  of  distillation. 
Tables  showing  these  special  characteristics  may  be  found  in 
most  of  the  works  on  organic  analysis  (Allen's  Commercial 
Organic  Analysis,  vol.  1,  p.  408;  Wynter  Myth,  Food, 
p.  488),  and  1  may  say  that  I  have  not  been  able  in  find 
any  other  researches  on  the  same  subject  other  than  those 
under  discussion.  The  experiments  made  were  mostly  from 
a  technical  point  of  view,  and,  as  stated  above,  mainly  with 
the  intention  of  applying  the  principle  to  the  commercial 
assay  of  acetates,  acetic  acid,  and  vinegars.  In  most  of  the 
text-books  on  analysis  tables  are  given  showing  the  rate^at 
which  each  acid  distils,  but  no  mention  is  made  of  the 
strengths  of  the  solutions  the  author  experimented  with. 
However,  as  the  process  was  mainly  intended  for  the 
detection  of  volatile  acids  of  wine,  we  may  reasonably  con- 
sider they  would  he  dilute.  In  my  experiments  a  250  cc. 
retort  was  employed  attached  to  a  condenser  22  in.  long  and 
diameter  of  5  in.,  and  the  neck  of  the  retort  was  not 
surrounded  by  a  dome,  or  wrapped  with  flannel,  or  any 
other  of  the  devices  to  confine  the  heat  and  thus  prevent 
condensation. 

Pure  semi-normal  alkali  was  used  for  the  titration,  with 
phenol  phthalin  as  indicator. 

In  Table  1, 110  cc.  of  the  acid  of  strength  mentioned  in 
column  1  were  pipetted  into  a  250  retort  and  distilled  at 
the  usual  rate  till  100  cc.  had  passed  into  a  graduated 
receiver,  the  amount  of  acid  in  the  distillate  being  then 
found  by  heating  with  slight  excess  of  alkali,  cooling,  and 
then  adding  semi-normal  hydric  chloride  till  pink  colour 
discharged.  That  signified  under  total  was  obtained  by- 
direct  titration. 


Table  1. 


CjHjOj  per  Cent. 
Total. 

CjH40o  in  10/11 
Distillate. 

Per  Cent.of  CjH^in 
10/11  Distillate 

of  that  in  Retort. 

1-015 
2-287 
4-1S 
10-45 
2G-19 

0-928 
1-896 
3-81 
9-49 
23-73 

83-15 
82-90 
83-52 
82-50 
82-37 

The  above  experiments  were  carried  out  most  carefully, 
and  in  duplicate,  and  I  was  somewhat  disappointed  in  them. 
I  ought  here  to  mention  that  there  being  danger  in  distilling 
such  as  the  No.  5  strength  of  acid,  an  aliquot  portion  was 
taken,  so  as  to  bring  it  approximately  to  No.  4,  anil  made 
up  to  110  ce.  and  distilled  to  10/11  as  before. 

Table  2  shows  the  results  obtained  from  three  commercial 
samples  of  vinegar,  with  the  difference  that  the  figures  under 
total  are  obtained  by  successive  distillations  with  addition 
of  water. 

Table  2. 


Acet  ic  Acid  per 
Cent.,  Total. 


4-406 
4-530 
4*75 


Acetic  Acid  in 
10/11  Distillate. 


S-705 

3'78 

3-97 


Per  Cent,  of 

Acetic  Acid  in  10  11 

Distillate  to  that 

in  Retort. 


82-96 
83-44 
83-58 


The  above  samples  of  vinegars  gave  precipitates  with 
silver  nitrate  and  barium  chloride  ;  on  account  of  the  former 
a  little  silver  sulphate  was  added.  Commercial  vinegars  as  a 
rule  contain  from  to  2-5  to3-7per  cent,  solid  matter,  but 
they  do  not  appear  to  have  affected  the  distillation  much. 

Table  3  shows  the  influence  of  neutral  salts,  sodic  chloride, 
and  sulphate,  on  the  speed  of  distillation,  No.  3  being 
accounted  for  on  the  pressure  of  approximately  56  per  cent, 
of  hydrated  water. 

Table  3. 


C.,H,0. 

Per  Cent. 

Total. 

Amount  of 

Neutral  Salt  per 

100  cc. 

C2H,(>, 
in  10  It 

Distillate. 

Per  Cent,  in 

10  11  Distillate  to 
that  in  Retort. 

10-26 
1. 

5  grms.  pure  XaCl  . 
10         

6  grms.  XaoSO,.  10  aq. 

10-47 
10-92 
9-75 

92-77 
96-76 
86-39 

The  influence  of  phosphoric  acid  was  the  subject  of  two 
more  experiments,  the  solution  being  prepared  by  dissolving 

220  grins,  of  glacial  phosphoric  acid  in  200  cc.  of  water. 
The  purity  of  the  acid  was  proved  by  treating  20  cc.  on 
the  retort  and  distilling  to  dryness,  no  volatile  acid  being 
obtainable. 

Table  4. 


100 cc.  Acid  Solution, 

10  co.  Phosphoric  Acid. 

C2H402,  Total. 

CjH402  in 

10/11  Distillate. 

Per  Cent., if 

fJjHiOi  in  10/11  to 

that  in  Retort, 

10-05 
4-25 

9-90 

4-16 

98-61 
97-88 

The  experiments  I  next  marie  with  the  commercial 
acetates  were  conducted  in  the  usual  manner,  in  the  same 
retort,  viz.,  that  of  250  cc.  capacity,  which  is  considerably 
larger  than  that  usually  employed,  which  is  about  from  125 
to  170  cc.     The  same   phosphoric  acid  was  employed,  and 
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the  quantity  of  subtance  taken  was  arranged  so  as  to  give 
as  near  as  possible  the  same  amount  of  volatile  acid.  The 
standard  was  that  of  potassium  acetate,  which  was  made  by 
dissolving  2-5  grata,  in  250  cc.  of  water.  100  cc.  was  then 
taken  by  an  accurate  pipette  in  the  retort,  and  10  cc. 
phosphoric  acid  added,  distilled  to  10/11,  and  the  quantity 
of  acid  in  the  distillate  found  by  titration.  Water  was  added 
to  the  retort  after  cooling,  and  distilled  to  about  5  cc. 
successively  till  any  acid  came  over.     Results  in  Table  5  : — 

Table  5. 


Commercial  Salt, 

C2H.O, 

Per  Cent. 

Total. 

CaH,0, 

in  10/11 
Distillate. 

Per  Cent,  of 

Total  in  10/11 

Distillate. 

CO -22 

67-00 

91 -C5 

41 -23 
10-605 

43-22 
10-20 

97 '74 

„      chrome  (liquid).. 

96-18 

„            „        (solid)  ... 

50-61 

48-50 

95-83 

„            „        (2  spec.)  . 

49-66 

40-80 

95-15 

„       copper  (pure).... 

60-36 

59-70 

98-90 

Acetate  lime  liquid  21°  T.. . 

13-24 

12T.8 

95-77 

>•                  ,»                     ,f                    ,1 

12-88 

12-38 

06-11 

Sulpho  acetate  alumina  : 
Tin  red  liquid  16°  T.  . . 

7-32 

C-!i7 

95-22 

,,           „         ,,      •  •  • 

G-79 

6-48 

95-43 

Sulpho  acetate  alumina  : 
Scarlet  liquor  16°  T. .. 

5-90 

5-60 

94-91 

The  lowest  of  the  above  results  is  94-61  in  the  case  of 
acetate  of  potassium,  whilst  the  highest,  that  of  cupric 
acetate,  is  98-9 ;  the  mean  result  is  95-99  per  cent.  I  have 
constructed  Table  6  on  this  mean  result,  and  it  shows  the 
results  in  conjunction  with  those  actually  obtained. 


Table  6. 


Name  of  Salt, 

C2HtOa  irom 
95-99  per 

Cent.  Factor. 

C2Ht02  per 

Cent.  Actual 

from 

Column  2, 

Table  5. 

Error. 

Acetate  potassium 

59-38 

60-22 

+  0-84 

45-03 
10-62 

44-23 
10-605 

+  0-015 

(solid) 

60-52 

60-61 

-  0-09 

,,      „      ,» 

48-23 

48-66 

-  0-13 

62-19 

CO -36 

+  1-83 

lime,  21°  T 

13-21 

13-24 

-  0-03 

,»       »»    

12  -S9 

12-88 

+  O'Ol 

Sulpho  acetate  alumina: 

7-26 

7-32 

,, 

6-75 

6-79 

-  o-oi 

Sulpho  acetate  alumina: 

6-83 

5-90 

-  0-07 

The  results  above  are  seriously  in  error  in  two  or  three 
cases,  and  whether  the  mean  factor  95- 99  will  be  used,  each 
one  will  decide  himself.  In  the  majority  of  cases  the  results 
come  very  near  those  calculated. 


ON  A  METHOD  FOB 'DETERMINING  ALKALIS  IN 
PRESENCE    OF   SULPHITES. 

BY    JAS.    GRANT    AND    .7.    B.    COHEN,    TH.D. 

It  is  impossible  to  estimate  the  alkalis  in  presence  of  sulphites 
by  ordinary  titration  with  acid,  as  a  certain  quantity  of  the 
acid  is  taken  up  by  the  sulphite,  S02  being  evolved. 
Moreover,  oxidising  agents,  such  as  bromine  or  nitric  acid,  to 
convert  sulphite  to  sulphate,  cannot,  for  obvious  reasons,  be 
employed. 

Hydrogen  peroxide,  however,  answers  the  purpose  per- 
fectly well.  It  has  no  action  on  the  alkalis,  and  completely 
oxidises  sulphites  to  sulphates.  The  method  then  is  to  add 
the  requisite  quantity  of  the  peroxide,  boil  up,  cool,  and 
titrate  the  alkalis  with  acid  in  the  usual  way,  using  methyl 
orange,  which  is  not  affected  by  the  peroxide,  as  indicator. 
Since  beginning  this  research  we  have  found  that  this  method 
of  estimation  is  in  use  in  some  alkali  works,  but  believe  it 
has  never  yet  been  published. 

The  effect  of  hydrogen  peroxide  on  various  indicators, 
as  methyl  orange,  litmus,  &c,  was  investigated,  and  we 
found  that  in  the  cold  neither  of  these  two  indicators  is 
attacked,  but  on  prolonged  boiling  both  are  decolourised. 

Secondly,  experiments  were  made  to  ascertain  whether  the 
sulphite  was  completely  oxidised.  A  solution  of  alkaline 
sulphite  was  boiled  up  with  the  requisite  quantity  of  hydrogen 
peroxide  and  poured  both  hot  and  cold  into  a  mixture  of 
iodine  and  starch,  but  in  neither  case  was  the  faint  blue 
colour  in  the  slightest  degree  discharged,  showing  the  absence 
of  sulphur  dioxide. 

The  next  point  to  decide  was,  whether  carbonate  or  caustic 
are  affected  by  the  hydrogen  peroxide.  Different  weighed 
samples  were  dissolved  in  water,  HjO.,  added,  and  the 
amount  of  alkali  determined.  The  results  were  compared 
with  those  obtained  by  titrating  a  known  quantity  of  the 
same  sample,  but  without  the  addition  of  HjOj,  and  proved 
that  peroxide  does  not  affect  the  estimation  of  carbonate  or 
caustic. 

Lastly,  we  endeavoured  to  fix,  if  possible,  the  quantity  of 
hydrogen  peroxide  required  to  convert  the  whole  of  the 
sulphite  into  sulphate. 

The  method  of  analysis  adopted  is  as  follows : — A 
measured  volume  of  hydrogen  peroxide  is  run  into  a  beaker 
together  with  three  or  four  drops  of  methyl  orange.  As 
HoOo  is  always  slightly  acid,  a  small  quantity  of  a  very 
dilute  solution  (-j-Jnr)  of  NaOH  is  added  by  means  of  a  1  cc. 
pipette  till  the  neutral  point  is  reached.  Next  the  required 
quantity  of  alkaline  sulphite  solution  is  added,  and  boiled  up 
at  once,  but  gently.  During  the  latter  part  of  the  boiling 
the  methyl  orange  is  bleached.  The  solution  is  cooled  under 
the  tap,  a  few  more  drops  of  methyl  orange  added,  and  the 
solution  is  titrated  with  normal  hydrochloric  acid  solution. 
Both  methyl  orange  and  litmus  give  the  same  results,  but 
the  former  shows  the  neutral  point  more  distinctly. 

The  following  table  gives  the  results  of  several  analyses  : — ■ 

Solution  I.  consisted  of  3  grms.  of  sodium  sulphite  and 
7  grms.  of  sodium  carbonate  dissolved  in  500  cc.  of  water, 
equivalent  to  -014  grm.  of  Na.,C03  in  each  cc. 

Solution  II.  contained  9  ■  5  grms.  of  sodium  carbonate  and 
0-  5  grm.  of  sodium  sulphite  dissolved  in  500  cc.  of  water, 
equivalent  to  -019  grm.  of  Na«>C03  in  each  cc. 

Solution  III.  contained  9-5  grms.  of  sodium  sulphite  and 
0-5  grm.  of  sodium  carbonate  dissolved  in  500  cc.  of  water, 
equivalent  to  ■  001  grm.  of  Na..C03  in  each  cc. 


No.  of 

H,02 

taken. 

10  cc.  of 
Solution 
contained 
Na-jCOa. 

Na2C03  found. 

Experi- 
ment. 

After 
standing 
Half  an 

Hour. 

Wlicn 

boiled  at 

once. 

I.  a. 
I.  S. 
I.e. 
1.4 

Cc. 
6-0 

9-5 

io-o 

10-0 

Grm. 
0-14 

0-14 

0-14 

0-14 

Grm. 
0-0982 

0-1409 

0-1394 

0-1405 

Grm. 

0-1033 

0-1409 
0-1370 
0-1420 

n  2 
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No.  of 
Experi- 
ment. 

11.' > 
taken. 

10  ec  of 
Solution 

contained 
NaaCOj. 

Na2COj  found. 

After 
standing 
Half  an 

Hour. 

When 

boiled  at 
once. 

[I.  a. 

II.  b. 
II.  e. 

5-0 

io-o 
io-o 

0'19 
0-19 

o-ss 

0-1S93 
0-1S93 
0-3706 

0-1907 
0"1900 

0-3796 

III.  a. 

III.  b. 
III.  c. 
III.  d. 

io-o 
io-o 

15'0 
20-0 

O'Ol 
O'Ol 
O'Ol 

o-oi 

0  0132G 
0-01326 
0-01172 
0-009S9 

0  01319 
0-01326 
0-01195 
0- 01023 

From  the  foregoing  experiments  it  will  be  seen  that — 
1st.  The  quantity  of  ordinary  10  per  cent.  H20;  required 
depends  on  the  percentage  of  sulphite  present  in  the  alkaline 
sulphite  solution.  The  "  caustic  salts  "  of  commerce  contain 
about  50  per  cent,  of  sulphite,  hence  it  is  sufficient  to  take 
10  cc.  of  commercial  hydrogen  peroxide  for  every  ■  1  grm.  of 
salts  solution,  although  this  gives  twice  the  theoretical 
quantity  of  oxygen  required  to  oxidise  the  sulphite  to 
sulphate.  For  salts  containing  above  50  per  cent,  of  sulphite 
it  is  better  to  take  double  the  volume  of  hydrogen  peroxide. 
2nd.  It  is  unnecessary  to  let  the  mixture  of  alkaline 
sulphite  solution  and  hydrogen  peroxide  stand  half  an  hour 
before  boiling  up,  seeing  that  the  increase  in  quantity  of 
acid  required  for  neutralisation  is  almost  inappreciable. 
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January  9th,  1890. 


MR.    JOHN    PATTI.NSOX    IN    THE    CHAIR, 


DISCUSSION  ON  MR.  STEAD'S  PAPEB  ON  THE 
DETERMINATION  OF  ALUMINIUM  IN"  [RON 
AND  STEEL.     (Vol.  VIII.,  p.  9C5.) 

Mr.  Stead  said  that  the  method  described  was  applicable  in 
all  cases  where  chromium  was  absent.     It  that  element  was 

present  it  would  be  detected  (after  dissolving  up  the  sodium 
hydrate  fusion)  by  tie-  yellow  colour  "f  the  eliminate  which 

would   in  all    probability  be  produced.     In  such  a  ease  the 


yellow  solution  must  be  well  boiled  with  a  few  drops  of 
sulphide  of  sodium  or  other  alkaline  sulphide,  by  which 
treatment  the  chromate  is  reduced,  and  an  insoluble 
chromium  compound  produced.  From  this  point  the 
process  may  lie  followed  as  described  in  the  paper. 

Mr.  Thos.  Crosby,  Warrington,  analyst  at  a  works  where 
aluminium  steel  had  been  tested,  had  informed  him  (Mr. 
Stead)  that  he  had  tried  the  method  and  had  obtained 
satisfactory  results. 

Mr.  Latdlke  suggested  that  if  the  process  were  carried 
out  so  as  to  get  the  mixed  oxides  of  aluminium  and 
chromium  precipitated  and  weighed,  then  the  chromium 
might  be  oxidised  and  determined  by  a  colorimetric  proa  ss, 
which  would  be  sufficiently  accurate,  considering  the  small 
quantities  that  had  to  be  dealt  with. 

Mr.  John  I'attixson-  stated  that  he  had  lately  had  to 
examine  samples  of  German  silver  for  aluminium.  He  was 
sure  that  without  the  method  of  Mr.  Stead  lie  would  have 
been  unable  to  detect  any,  but  with  it  he  had  determined  in 
three  cases    -02,  -02,  *03  per  cent,  of  aluminium. 

Mr.  Kidsdale  sent  the  following  communication  on  the 
subject : — 

A  few  months  ago,  feeling  that  a  thoroughly  good  method 
for  estimating  aluminium  in  iron  and  steel  was  very  much 
needed,  I  decided  to  investigate  the  matter,  and  though  1 
have  not  had  time  to  go  into  it  as  far  as  I  had  originally 
intended,  I  may  perhaps  be  permitted  to  give  a  few  results 
for  what  they  are  worth. 

My  first  wish  was  to  obtain  figures  showing  clearly  the 
value,  or  rather  the  absence  of  value,  of  three  or  four 
existing  methods  for  separation  of  ALU,  from  Fe2( ),,  &c. 

The  amount  of  Al  present  in  a  sample  of  pure  ammonia 
alum  was  accurately  determined,  and  this  was  added  in  such 
quantities  to  solutions  of  various  weights  of  steel  drillings 
as  to  give  the  equivalent  of  definite  percentages  of  Al. 

First  Method  tried. — Precipitates  of  ]•>._.<  >-,  and  Al  I  >..,  :i - 
obtained  with  ammonia  and  ammonium  acetate  from  11(1 
solutions  oxidised  with  HN()3,  dissolved  in  11(1  ami  titrated 
with  K:Cr.:Or  (standard),  Al  being  estimated  by  difference. 

Error 
Per  Cent.  Per  Cent. 
Percentage  of  Al  which  should  have  been  found    1-57 

/•2-49  -99 

Shown  by  this  method <  2'  15  -tf  j 

s2  26  -76 

Manifestly  such  a  method  would  he  utterly  inapplicable 
for  lower  percentages. 

Second  Method  tried. — Fusion  of  the  above  precipitate 
with  " pure "  KHO  or  NaHO  (in  all  cases  ;l  blank  being 
done)  and  precipitating,  after  acidifying  with  IR'l,  by  NHa 
and  XHjC.rFA. 

Error 
Per  Cent.  Per  Cent. 
Percentage  of  Al  which  should  have  been  found      -1 

T  -105         -005 

Shown  by  this  method  .. , <.    .jg  ..„ 

|_  -05  -05 
also — 

Kir  .r 

Per  Cent.  Per  Cent. 
Pereentajre  of  Al  which  should  have  been  found    1*50 

/-   -90  -60 

Shown  by  this  method <  1*18  "."a 

<■   -7S  -72 

The  barium  hydrate  method  I  have  tried  on  former 
occasions  and  failed  to  get  reliable  results,  but  had  not 
tried  it  with  this  set  of  experiments. 

At  this  juncture  Mr.  Stead  told  me  of  his  method,  and 
I  at  once  tried  it  on  steels  with  various  quantities  of  Al 
added  : — 

I.  II.  III. 


Per  Cent.    Per  Cent. 
Pcicen:ag>;  of  Al  should  bo  ...     "05  -2", 

Actually  fo  and,  S  tea  1-  mi  I  hod  c  .|i:t     j         '22 
Error -OOJto  -014  -0J 


Per  Cent 
■BO 

■  in:. 

•005 
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From  tin?  above  results  I  feel  sure  that  with  a  little 
practice  almost  absolutely  correct  results  can  be  obtained, 
and  at  any  rate  incomparably  better  than  the  other  methods 
cited,  which  though  they  answer  fairly  well  when  the 
amount  of  irou  present  is  relatively  small,  are  worthless 
when  the  amount  of  iron  is  from  100  to  1,000  times  as 
great  as  the  Al  present. 

I  should  like  to  point  out  that  I  think  it  a  distinct 
advantage  to  precipitate  the  Al  as  phosphate,  because  some 
of  the  1'  present  in  steel  ami  iron  is  sure  to  lie  found  in  any 
Als(  >:l  precipitate  obtained,  and  the  precipitating  of  the  whole 
of  the  Al  as  phosphate  therefore  simplifies  matters  greatly. 


J3JJ3Qag>K= 


DISCUSSION  ON  DR.  LUNGE'S  TAPER  ON  THE 
DETERMINATION  OF  SULPHUR  IN  PYRITES. 
(.Vol.  VIII.,  p.  9G6.) 

Mu.  Stead  suggested  that  the  filtration  and  washing  in 
Dr.  Lunge's  method  might  be  avoided  if  the  precipitation 
by  ammonia  were  done  in  a  measuring  flask,  the  liquid  made 
up  to  a  definite  volume,  and  an  aliquot  portion  of  the  clear 
liquid,  after  settling,  used  for  precipitation  by  barium 
chloride.  If  allowance  were  made  for  the  volume  of  the 
precipitate  this  might  be  a  perfectly  accurate  method. 

Mr.  War.ye  thought  that  any  of  the  ordinary  methods 
gave  accurate  results  if  performed  with  sufficient  care.  He 
had  had  considerable  experience  both  with  the  ordinary 
method  of  oxidation  by  nitric  acid,  solution  in  hydrochloric, 
acid,  and  direct  precipitation  in  the  acid  solution,  and  also 
with  Teschmacher  and  Smith's  volumetric  method ;  and  he 
had  found  that  these,  carefully  carried  out,  gave  results 
concordant  with  each  other  and  with  those  got  by  other 
methods. 

Mr.  L  udler.  had  also  had  considerable  experience  with 
Teschemacher  and  Smith's  method,  and  found  it  gave  results 
agreeing  with  those  got  both  by  the  fusion  methods  and  by 
Dr.  Lunge's  method.  His  experience  of  the  fusion  method 
was  that  it  very  rapidly  destroyed  the  platinum  crucibles 
used. 

Mr.  John  Pattixson  had  had  tests  made  on  the  same 
sample  of  pyrites  to  compare  the  methods  of  Teschmacher 
and  Smith,  Presenilis,  and  Lunge.-    The  results  were  : — 


Lur.ge. 

Fresenius. 

Tescheraachcx  and 

Smith. 

49-29 
49  "22 

49-18 
49-15 

49-25 
49-30 

With  a  view  of  testing  the  absolute  accuracy  of  Lunge's 
method,  he  had  dissolved  and  oxidised  5  grains  iron  wire 
and  added  20  grains  sodium  sulphate  ;  the  mixture  was  then 
treated  by  Lunge's  method  as  though  it  were  the  solution  of 
a  sample  of  pyrites.  Two  determinations  yielded  sulphur 
corresponding  to  20-05  and  20" 00 grains  of  sodium  sulphate 
respectively,  showing  the  method  to  he  very  accurate.  In 
point  of  convenience  there  was  no  comparison  between 
Lunge's  method  and  that  of  Fresenius,  which  involved  at 
least  two  evaporations  with  hydrochloric  acid,  a  second 
treatment  of  the  iron  oxide  with  caustic  soda,  and  a  passage 
of  carbonic  acid  gas  through  the  solution  to  get  rid  of  any 
lead. 


ON  THE  GAS-VOLUMETRIC  ANALYSES  OF 

POTASSIUM  PERMANGANATE,  CHLORIDE  OF 

LIME  AND  MANGANESE  PEROXIDE. 

BY    G.    LUNGE. 

Some  years  ago  a  paper  by  Mr.  A.  H.  Allen  drew  my 
attention  to  a  great  number  of  new  applications  of  the 
apparatus  now  well  known  by  the  name  of  the  "  Nitrometer." 
In  a  paper  published  in  the  "  Chemische  Industrie^"  1885, 
161  et  seq.  (very  briefly  abstracted  in  the  Journal  of  the 
Society  of  Chemical  Industry,  1885,  495),  I  described  the 
manifold  uses  to  which  the  nitrometer  can  be  put  as  an 
apparatus  for  gas  analysis  proper,  as  an  absorptiometer,  and 
especially  for  gas-volumetric  analyses.  To  fit  it  for  the  last- 
mentioned  object,  I  added  to  it  a  flask,-  provided  with  an 
inner  tube  fused  on  to  its  bottom,  and  suspended  from  the 
side  tube  of  the  nitrometer,  as  shown  in  Fig.  1,  which  at 
the  same  time  exhibits  the  Greiner  and  Friedrich's  patent  tap 
(a  similar  one  is  known  as  the  Geissler-Micscher  tap,  and  is 


Fig.  1. 


Fig.  2. 


V 


I'ig.  3. 


applied  to  the  nitrometers  supplied  by  the  firm  of  Dr.  II. 
Geissler  at  Bonn).  This  shows  how  any  ordinary  nitro- 
meter, such  as  are  now  found  in  most  chemical  laboratories, 
can  he  applied  to  the  afore-mentioned  uses.  Where, 
however,  the  methods  concerned . are,  to  be  ejnploycd  not 
merely  occasionally,  but  regularly,  it  will  be  preferable  to 
get  a  nitrometer  specially  adapted  to  this  use,  of  which 
Figs.  2  and  :;  show  various  forms.     They  have  no  cup  at  the 
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top,  which  is  quite  unnecessary  for  this  purpose,  hut  merelj 
a  short  outlet-tube  for  air.  Fig.  2  shows  an  instrument 
provided  with  one  of  the  new  patent  taps,  which  arc  certainly 
very  handy,  and  cause  a  much  smaller  number  of  spoiled  tests 
than  the  ordinary  three-way  tap,  as  shown  in  Fig.  3,  which  at 
the  same  time  exhibits  the  form  of  nitrometer  intended  for 
large  quantities  of  gas,  the  upper  part  being  widened  into  a 
bulb,  below  which  the  graduation  begins  with  either  GO  or 
,100  cc,  ending  at  100  or  140  cc.  respectively.  There  are 
also  various  shapes  of  flasks  shown  in  these  instruments, 
hut  it  is  unnecessary  to  say  that  these,  as  well  as  the  bulb 
arrangements,  c;m  he  applied  to  any  other  form  of  the 
instrument.  The  nitrometers  used  for  gas-volumetric  analyses 
are  best  graduated  in  such  manner  that  the  zero  point  is 
about  a  centimetre  below  the  tap,  whilst  ordinary  nitro- 
meters have  their  zero  point  at  the  tap  itself.  I  will  say  at 
once  that  for  all  the  cases  to  be  mentioned  in  the  following 
it  is  quite  unnecessary  to  employ  mercury  for  filling  the 
instruments,  sin,,-  identical  results  are  obtained  with  ordinary 
tap  water  ;  but  it  is  decidedly  advisable  to  place  this  instru- 
ment, like  any  ordinary  nitrometer  or  any  other  apparatus 
in  which  gases"  are  to  be  measured,  in  a  room  where  there 
are  as  few  changes  of  temperature  by  cold  draughts  or  gas- 
burners  and  so  forth  as  possible. 

I  shall  in  this  place  only  treat  of  those  of  the  manifold 
uses  of  the  nitrometer,  in  which  hydrogen  peroxide  is  used 
as  the  principal  reagent,  and  although  the  methods  I  shall 
mention  have  been  previously  mentioned  by  me,  both  in  the 
above  quoted  paper  and  passim  in  the  Berliner  Berichte,  &c., 
I  shall  now,  for  the  first  time,  give  such  data  as  will  amount 
to  a  conclusive  proof  of  the  correctness  of  the  results  to  he 
obtained  by  this  analytical  method. 

I  shall  commence  with  one  of  the  most  "  elegant "  of  these 
methods,  and  at  the  same  time  that  which  possesses  the 
greatest  attainable  degree  of  accuracy,  namely  the 
standardising  of  potassium  permanganate  without  scales, 
weights,  or  substances  of  accurately  known  composition. 
In  this  case  it  is  necessary  to  work  with  acid  solutions 
containing  a  large  excess  of  sulphuric  acid.  I  had  fre- 
quently employed  this  method  concurrently  with  the  iron 
method,  but  in  order  to  make  sure  of  the  degree  of 
accuracy  obtainable  by  this  method,  I  caused  Dr.  Lengfeld 
to  make  a  number  of  specially  careful  estimations,  for 
which  all  graduated  vessels  were  calibrated  and  the  materials 
employed  were  analysed  beforehand.  Only  the  hydrogen 
peroxide,  accidentally,  was  not  tested  for  its  strength,  but 
fortunately  this  is  of  no  moment,  as  in  this  case  even  a 
large  excess  of  the  reagent  can  be  employed  without  any 
difference  in  the  results. 

The  potassium  permanganate  employed  was  made  from 
pure  crystals,  and  was  as  nearly  seminormal  as  possible, 
i.e.,  each  cc.  corresponding  to  0*001  grm.  oxygen.  It  was 
standardised  :  1st,  witli  iron  wire  which  was  found  by 
analysis  to  contain  99  ■  9  per  cent,  of  metallic  iron  ;  2nd, 
with  crystallised  oxalic  acid,  purified  according  to 
CI.  Winkler's  prescription  and  dried  up  to  constant  weight 
in  a  Victor  Meyer's  air-bath  at  56°;  3rd,  with  ordinary 
commercial  peroxide  of  hydrogen.  The  results  were  as 
follows : — 


A.  Standardising  with  iron  wire. 

cc.  Grin.  Oxygen. 

1  permanganate  solution  yields (i'0(U002 

1  „  „  , 0-00399S 

1  „  „  „      0*003996 

Average  0'00S999 


B.  Standardising  with  o.ralic  acid. 


cc.  Grin.  Oxygen. 

1  |>ermatiganate  yields 0*003998 

1  „  „        0-003995 


C.  Sta?idardising  with  hydrogen  peroxide  in  the  nitro- 
meter. 

(rt.)  10  ec.  permanganate  +  15  cc.  dilute  sulphuric  acid 
(1:5)  and  15  cc.  HX)..,  shaken  up,  allowed  to  stand  10 
minutes,  shaken  again  and  read  off  after  15  minutes. 


Volume- 

of 
Oxygen. 

Tem- 
perature. 

Baro- 
meter. 

The 

saino 

Corrected. 

Volume 

of  Gas 

at  0°  and 

700  mm. 

1  cc.  Per- 
manganate 
yields  < 'nu. 
Oxygen. 

Ce. 
61*6 

•C. 

12 

Mm. 
722 

Mm. 

711 

65*13 

0*003951 

01 -i 

13 

722 

700 

51*70 

0'003!i20 

Oft 

13 

730 

717 

55*28 

0*003091 

60*2 

12 
Avern 

723 

71S 

54*17 

0*003001 

0*003911 

(i.)  Conditions  as  before,  but  30  cc.  sulphuric  acid  used  in 
lieu  of  15  ec. 


Cc. 

C2'3 

°C. 

12 

Mm. 
721 

Mm. 
712 

55*02 

0*001007 

02*5 

13 

721 

711 

iss-sa 

o-oo  1000 

62*3 

12*5 

721 

712 

55*82 

0*001000 

0*001002 

\\TIS:       


....     0-003907 


If  we  exclude  series  C.  (o.)  in  which,  as  is  evident  at  once 
from  the  considerable  variation  of  the  results,  the  proper 
conditions  had  not  been  attained,  the  quantity  of  acid  not 
being  large  enough,  we  find  as  averages  of  the  three  methods 
of  standardising  the  same  permanganate  solution  : — 

A.  With  iron  wire  1  cc.  =  0*003999  grm.  oxygen. 

B.  a-oxalic  acid       1   „    =  0*003997     „  '   „ 

C.  With  Hot).,  1„    =0-001002     „ 

Of  methods  A.  and  B.  the  former  possesses  the  greater 
degree  of  reliability,  since  it  is  extremely  difficult  to  prepare 
absolutely  pure  and  dry  crystallised  oxalic  acid. 

The  averages  of  A.  and  C.  agree  better  than  the  single 
experiments  with  iron  wire  do  among  one  another.  We 
cannot  but  infer  that  standardising  a  solution  of  potassium 
permanganate  with  hydrogen  peroxide  in  the  nitrometer, 
when  observing  the  prescribed  precautions,  is  one  of  the 
most  accurate  known  methods  for  this  purpose,  and  uithal 
possesses  the  great  advantage  that  it  is  carried  out  within 
an  extremely  short  time,  without  requiring  a  fundamental 
substance  of  accurately  known  composition. 

Anybody  who  has  worked  in  this  field  will  knowT  without 
special  instructions  that  no  gas-analytical  operation  can 
yield  accurate  results  unless  the  graduation  of  the  instru- 
ments has  been  checked,  and  unless  the  apparatus  is 
protected  against  changes  of  temperature  from  draughts, 
gas-burners,  and  so  forth.  This  of  course  equally  applies 
to  the  following  methods. 

We  shall  now  describe  the  estimation  of  chloride  of  lime 
(bleaching  powder  or  bleach  liquor)  by  means  of  hydrogen 
peroxide.     The  reaction  is  here — 

CaOClj  +  HA  =  CaCU  +  H,<)  +  02. 

It  is  not  necessary  to  know  the  exact  composition  of  the 
hydrogen  peroxide,  but  as  it  is  desirable  not  to  employ  too 
large  an  excess  of  it  in  this  case,  it  is  best  to  estimate  its 
percentage  by  a  preliminary  test  occupying  but  a  few 
minutes,  in  which  a  certain  volume  of  HjOs  is  decomposed 
by  an  excess  of  bleach  solution  (the  inverse  of  the  titration 
of  the  latter).  This  need  he  done  only  quite  roughly.  For 
the  analysis  of  chloride  of  lime  the  hydrogen  peroxide  must 
1,,-  diluted  before  use  s.>  as  nu!  t.,  give  out  more  than  7  cc. 
of  oxygen  perec  ,  and  it  muM  be  made  alkaline  by  means  id' 
caustic  soda  solution  up  to  the  point  where  a  flocctilcnt  pre- 
cipitate  appears.     The   alkaline    reaction   ought  to   be  quite 
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distinct,  but  any  great  excess  of  alkali  should  be  avoided.  It 
is  not  necessary  to  shake  much,  and  the  reading  ought  to  be 
made  quickly,  say  five  minutes  after  mixing  the  liquids,  other- 
wise the  results  will  be  too  high  owing  to  the  gradual  evolu- 
tion of  more  oxygen  from  the  alkaline  liquid.  It  might  be 
thought  that  muddy  solutions,  such  as  are  regularly  employed 
in  testing  commercial  bleaching  powder,  would  yield  less 
reliable  results,  the  solid  matter  favouring  the  evolution  of 
oxygen  from  H,0.,  otherwise  than  through  the  action  of 
CaOCL  ;  but  this  is  not  so  ;  muddy  solutions  can  be  tested 
by  the  nitrometer  just  as  well  as  clear  bleach  liquors, 
provided  the  time  of  five  minutes  is  not  exceeded.  As  the 
reaction  does  not  produce  a  sensible  change  of  temperature, 
that  time  will  quite  suffice,  provided  that  the  operator  has 
avoided  raising  the  temperature  of  the  flask  in  manipulating 
it,  which  he  can  do  by  handling  it  always  by  the  neck  with 
his  thumb  and  forefinger  only. 

It  may  he  as  well  to  give  here  a  general  description  of 
the  mode  of  procedure  for  manipulating  gas-volumetric 
analysis  with  the  nitrometer,  common  to  all  analyses 
according  to  this  method.  Fill  the  nitrometer  with  water  or 
mercury  by  raising  the  level  tube  till  the  level  of  the  liquid 
in  the  graduated  tube  is  at  zero  (in  the  case  of  instruments 
bearing  the  zero-mark  a  little  below  the  tap,  as  in  Figs.  2 
and  3),  or  at  1  ■  0  cc.  (in  the  case  of  ordinary  nitrometers, 
beginning  their  graduation  at  the  tap  itself).  It  is  un- 
necessary to  say  that  in  the  latter  case  all  readings  must  be 
diminished  by  1  cc.  Close  the  glass  tap.  Put  the  substance 
to  be  tested  into  the  outer  space  of  the  flask,  together  with 
any  other  reagent  apart  from  the  H.,02  (in  the  ease  of 
bleaching-powder  nothing  hut  the  bleach  liquor,  in  that  of 
potassium  permanganate  the  30  cc.  of  sulphuric  acid,  &c). 
Now  put  the  HX>2  into  the  inner  tube  of  the  flask,  after 
having,  in  the  case  of  testing  for  chlorine,  made  it  alkaline 
in  the  previously  described  way.  Put  the  india-rubber  cork, 
still  hanging  from  the  tap,  on  to  the  flask,  without  warming 
the  latter  as  above  described.  As  this  produces  a  com- 
pression of  the  air  within  the  flask,  remove  this  by  taking 
out  the  key  of  the  tap  in  Figs.  1  or  2,  or,  in  Fig.  3,  turning 
it  for  a  moment  so  as  to  communicate  with  the  short  outlet 
tube.  Now  turn  the  tap  back,  mix  the  liquids  by  inclining 
the  flask,  shake  up  and  allow  the  action  to  proceed.  As  the 
gas  passes  over  into  the  graduated  tube,  lower  the  level 
tube,  so  as  to  produce  no  undue  pressure ;  at  last  bring 
the  liquid  in  both  tubes  to  an  exact  level  and  read  off. 

In  our  special  case  all  the  oxygen  of  the  chloride  of  lime 
is  given  off,  together  with  exactly  as  much  oxygen  of  the 
H.:02.  The  total  is  just  equal  to  the  volume  of  chlorine  gas 
which  would  be  given  off  by  the  chloride  of  lime,  and  thus 
immediately  represents  the  French  or  Gay-Lussac  jehloro- 
metric  degrees,  of  course  after  reducing  the  volume  to  0° 
and  760  mm.  pressure.  (The  reading  of  the  barometer 
must  be  corrected  by  deducting  the  tension  of  aqueous 
vapour  for  the  temperature  observed  as  well  as  the  expansion 
of  mercury,  according  to  the  tables  found  everywhere). 
These  reductions  can  be  easily  performed  by  the  tables  con- 
tained in  the  "Alkali-Makers' Pocket-book"  (pp.  28  to  39), 
which  I  had  calculated  a  number  of  years  ago,  just  in  order 
to  facilitate  the  use  of  the  nitrometer.  Other  tables  are 
found  in  the  same  place,  pp.  40  to  42,  and  in  Winklcr- 
Lunge's  Handbook  of  Technical  Gas  Analyses,  p.  114  etseq. 
All  tables  can  be  dispensed  with,  as  well  as  the  reading  of 
the  thermometer  aud  barometer,  when  using  the  reduction 
instrument,  invented  at  the  same  time  by  CI.  Winkler  and 
myself,  of  which  I  have  recently  published  a  more  convenient 
modification  (Chemiker  Zeitung,  1888,  S21),  an  instrument 
no  doubt  procurable  by  every  English  dealer  in  chemical 
apparatus. 

In  order  to  find  the  percentage  of  available  chlorine  by 
weight,  that  is,  the  English  chlorometrical  degrees,  it  should 
be  borne  in  mind  that  every  cc.  of  gas  evolved,  reduced  to 
0°  and  760  mm.,  represents  0-003167  grin,  of  chlorine. 
Hence,  if  the  quantity  of  bleach  employed  is  =  1  grin,  (for 
instance,  by  dissolving  20  grms.  in  500  cc.  of  water,  and 
employing  25  cc.  of  the  solution  for  each  test),  each  cc.  of 
gas  is  =  0*3167  per  cent,  of  available  chlorine  in  the  bleach. 
This  involves  the  use  of  a  bulb  nitrometer  holding  140  cc. 
If  only  a  50  cc.  instrument  is  at  hand,  it  will  be  necessary 
to  take,  say,  5  ec.  of  the  first-mentioned  bleach  solution,  in 


which  case  every  cc.  of  gas  represents  5  x  0'3167  =1*58 
per  cent,  of  chlorine.  The  most  convenient  way  is  to 
dissolve  7*917  grms.  of  bleach  in  250  cc.  of  water,  and 
employing  10  cc.  of  the  solution  for  each  test,  when  each 
cc.  of  oxygen  evolved  will  directly  indicate  1  per  cent,  of 
availableVhlorine,  and  a  50  cc.  nitrometer  should  be  used. 

The  following  comparative  tests  were  made  by  two  of  my 
students,  Messieurs  Schubert  and  Obregia,  on  the  one  hand 
with  the  nitrometer,  on  the  other  hand  with  Penot's  method 
(sodium  arsenite  and  potassium  iodide  as  indicator).  The 
work  was  done  as  carefully  as  possible,  all  instruments 
being  again  controlled  for  the  accuracy  of  their  graduation. 
The  results  were  as  follows,  all  calculated  as  per  cent, 
available  chlorine  in  100  solid  bleaching  powder. 

A.  Muddy  bleach  solution.  Hydrogen  peroxide  distinctly 
alkaline. 

(Obregia.) 
Nitrometer.  Penot. 

31-77  31-50 

31-73  31*46 

31-70 
31-67 


Average  31-72 


31-48 


15.  Muddy  solution.     H202  more  strongly  alkaline. 


(O- 

Nitrometer. 
31'65 
31-67 

JREGIA 

) 
Penot. 
31-50 
31-  46 

forage   31' 66 

31-4B 

C.  Muddy  solution.  Hydrogen  peroxide  made  alkaline 
to  the  point  where  a  flocculeut  precipitate  begins  to  form 
(same  treatment  as  in  all  following  series). 

(Schubert.) 

Nitrometer.  Penot. 

36-67  36*60 

30-63  36-73 


Average  36*65 


36-70 


I).  Muddy  solution.     4  cc.  hydrogen  peroxide  containing 
5  *  4  per  cent.  H202. 

(Schubert.) 

Nitrometer.  Penot. 

23*S9  29-00 

29*87 
29-79 
29*73 

Average  29*82 

E.  Muddy  solution.     5  ce.  of  the  same  H202  diluted  with 
10  cc.  water. 

(Schubert.) 
Nitrometer.  Penot. 

30*45  30-27 

30-38 
:iir  12 
30*46 


Average   30-43 

F.  Filtered,  clear  solution. 

Nitrometer, 
30-23 
80-19 

Average   30*21 


5  cc.  H202  +  10  cc.  water : 
Penot. 
30-04 


G.  Filtered  solution.     7  ec.  of  hydrogen  peroxide  (rather 
weaker)  +  10  cc.  water  (=1*3  per  cent.  H.,0.,). 
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(Schubert.) 

Nitrometer.  Penot. 

29-87  29'60 

29-75 
29-78 
29-78 

Average   29-78 

.   II.  Same    solution.      10   cc.   of   same    \1.20*  +  15   water 
(=  1-14  per  cent.  H.A). 

(Schubert.) 

Nitrometer.  Penot. 

29-71  29-GO 

20-70 

Average   29'72 

1.  Influence  of  different  liquids  employed  for  filling 
the  nitrometer,  under  the  same  conditions  in  every  other 
respect. 

(Schubert.) 

Mercury.  Water. 

23-61  29-64 

29'GO  29-68 


Average   29-65 


29-65 


N.B. — A  large  series  of  similar  comparative  tests,  carried 
out  by  other  students,  yielded  precisely  the  same  results, 
viz..  that  the  estimations  are  just  as  accurate  when  water  is 
used  in  the  nitrometer  as  when  using  mercury.  The  meniscus 
must,  of  course,  he  treated  in  both  eases  equally  for  zero  and 
for  the  final  reading. 

The  above-quoted  results  show  that  the  nitrometrie 
method  yields  quite  as  concordant  results  in  the  testing  of 
bleach  as  Penot's  method,  ami  that  both  methods  are  very 
nearly  identical  in  their  results.  Still,  there  is  always  a  little 
more" found  in  the  nitrometrie  method;  but  when  working 
in  the  proper  way,  with  no  very  large  excess  of  H303 
(Series  H.  proves  that  a  moderate  excess  does  no  harm),  and 
not  allowing  to  stand  too  long,  the  deviation  does  not  exceed 
0-2  per  cent.,  and  this  amount  might  be  deducted  as  a 
constant  from  the  nitrometrie  results,  to  bring  them  into 
entire  concordance  with  those  obtained  by  Penot\s  method. 

We  may,  then,  conclude  that  the  nitrometer  offers  an 
excellent  method  for  checking  the  results  obtained  by  Penot's 
method,  and  for  avoiding  any  errors  creeping  in  by  wrong 
standard  solutions.  The  fact  that  no  standard  solution 
whatever  is  required  in  my  process  makes  it  specially 
recommendable  for  the  users  of  chloride  of  lime — for 
instance,  bleachers,  paper-makers,  manufacturers  of  chloro- 
form— as  needs  no  further  explanation. 

The  analysis  of  manganese  ore,  or  of  Weldon  mud,  by 
means  of  the  nitrometer,  offers  the  great  advantage  of  a 
saving  of  time  as  well  as  of  all  standard  solutions.  In  this 
case  the  reaction  must  take  place  in  an  acid  medium.  The 
finely-powdered  ores  or  the  Weldon  mud  are  put  into  the 
outside  space  of  the  flask,  and  are  first  treated  with  dilute 
sulphuric  acid,  in  order  to  decompose  any  carbonates  present. 
Then  the  hydrogen  peroxide  is  put  into  the  inner  tube,  the 
flask  is  attached  to  the  nitrometer,  the  liquids  are  mixed 
and  shaken  up,  till  the  colour  of  the  residue  shows  that 
the  decomposition  is  complete.  With  Weldon  mud  it  is 
instantaneous. 

The  reaction  is — 

Mn(  l,  +■  II ,  1  1.  1  M  >4H3  =  MnSO„  +  2  H.O  t-  02. 
Half  theoxygen  evolved  comes  from  the  manganese  peroxide, 
hence  each  cc.  of  gas  corresponds  to  0-003897  grm.  of  Mn<  >„. 
If  0-3897  grm.  manganese  ore  have  been  weighed  out  for 
each  test,  the  number  of  cc.  of  gas  evolved  indicates  imme- 
diately the  percentage  of  MnOa  in  the  ore.  Comparative 
tests  between  this  and  the  ordinary  iron-sulphate  process, 
made  by  Mr.  liicdermann,  showed — 

Nitrometer.  Iron  Process. 

•'  "1  percent. 
f.j  ■  1  62-3 


The  following  tests  were  made  by  Mr.  ltuhoff  with  a  very 
inferior  description  of  ore,  unfit  for  chlorine  making,  but 
employed  in  the  manufacture  of  steel:  0'5  grm.  of  ore  was 
employed  for  each  test. 

Nitrometer  Nitrometer, 

filled  with  Mercury.  filled  withWater. 


Cc. 

Cc. 

3G-6  oxygen. 

3C-4 

36-6 

36-G 

30-9 

36-6 

36-7 

.. 

370 

Average..  36-76 
=  28 '65  per  cent.  MnO] 


36-53 


28-47  per  cent.  MnOi. 


The  iron  process  yielded  28-60  per  cent.  Mn02.  For 
commercial  purposes  the  iron  process  will,  of  course,  retain 
its  supremacy,  but  the  nitrometrie  method  is  a  good  check 
upon  the  former,  and  as  it  takes  much  less  time,  it  is  far 
more  convenient  for  quick  estimations  in  every-day  work. 
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The  Chairman,  in  opening  the  proceedings,  said  it  was 
not  a  very  uncommon  thing  for  men  to  find  themselves  in 
places  which  they  were  totally  unfitted  to  tiil,  ami  that  was 
the  case  with  himself  that  evening.  When  he  was  asked  to 
become  their  Chairman  he  told  Dr.  Clowes  that  be  knew 
little  or  nothing  of  theoretical  ami  practical  chemistry. 
Unfortunately  it  had  not  been  bis  lot  to  study  this  important 
Science,  and  therefore  on  that  occasion  he  could  do  little 
more  than  preside.  As  a  large  manufacturer  in  the  town  he 
had  often  felt  the  want  of  chemical  knowledge,  and  his  firm 
had  been  stupid  enough,  like  many  other  people  very  likely, 
to  go  on  for  nearly  uu  years  making  various  articles  by  rule 
of  thumb.  But  some  eight  or  ten  years  ago  he  did  turn  his 
attention  to  chemistry,  to  the-  extent  of  getting  around  him 
men  who  theoretically  and  practically  understood  the  subject, 
and  the  firm  had  derived  considerable  advantage  from  this 
Step.  It  this  nation  desired  to  maintain  its  position  against 
foreign  competitors  we  should  have  to  make  considerable 
advances  in  education.  Those  advances  had  begun,  and  if 
thej  were  maintained  and  increased,  for  there  was  much  to 
be  done  yet,  the  benefit  to  the  country  would  be  certain 
and  great. 
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THE  DETEBMINATION  OF  SULPHUK  IX  IBON 
AND  STEBL. 

BY    L.  ARCHBVTT,    F.I.C. 

The  process  of  oxidising  iron  or  steel  by  aqua  regis, 
evaporating  to  dryness  to  separate  silica,  redissolving  in 
hvdroclilorie  acid,' filtering,  and  precipitating  with  barium 
chloride,  is,  when  properly  carried  out,  if  not  the  most  rapid, 
certainly  one  of  the  most  accurate  methods  of  determining 
the  sulphur.  The  object  of  this  paper  is  to  call  attention 
to  certain  important  fallacies  which  have  crept  into  the 
published  descriptions  of  the  method,  and  to  describe  the 
simplest  and  best  way  of  working  according  to  my  own 
experiments. 

In  a  paper  communicated  to  the  Chemical  Xews  in  1888 
(Vol.  3*.  p.  n  >,  Messrs.  Arnold  and  Hardy  stated  that  the 
excess  of  hydrochloric  acid  used  in  redissolving  after 
separation  of  silica  is  evaporated  off  "  until  only  sufficient 
to  retain  the  iron  in  clear  solution  is  present.  The  concen- 
trated liquid  is  then  diluted,  and  the  insoluble  residue  is 
removed  by  filtration.  The  filtrate  is  next  largely  diluted 
and  the  sulphuris  precipitated  by  means  of  barium  chloride." 
They  then  proceeded  to  bring  five  objections  against  the 
process,  of  which  two  are  of  no  importance,  and  the  remain- 
ing three  may  be  summarised  tints  : — 1.  That  excess  of  acid 
causes  low  results  ;  2.  That  about  two  days  are  needed 
for  an  estimation,  24  hours  being  usually  allowed  for  the 
precipitation  alone  ;  and  3.  That  the  barium  sulphate  is 
sometimes  difficult  to  filter,  and  that  it  is  occasionally  impure 
with  iron,  the  removal  of  which  either  involves  loss  of 
precipitate  or  a  serious  loss  of  time — all  of  which  objections 
I  will  show  to  be  misleading  or  exaggerated. 

Morgan  (loe.  cit.  p.  63),  in  discussing  the  above  paper, 
admits  that  the  results  are  too  low  if  the  solution  contain 
excess  of  acid,  and  states  that  the  solution  when  freed  from 
this  excess  should  be  diluted  to  a  large  volume  before  preci- 
pitation. He  also  admits  that  the  process  takes  a  long 
time,  but  he  points  out  that  the  results  obtained  are 
unsurpassed  for  accuracy,  and  that  accuracy  ought  not  to 
be  sacrificed  for  a  saving  of  time. 

Blair  (The  Chemical  Analysis  of  Iron,  1888)  says, 
'Iredissolve  in  as  little  HC1  as  possible,  dilute  and  filter. 
Heat  the  filtrate  to  boiling  and  precipitate  with  BaClo." 
How  far  to  dilute  is  not  stated,  and  to  heat  to  boiling  would 
be  a  risky  proceeding  unless  there  were  plenty  of  free  acid 
present.  To  this  free  acid  there  would  he  no  objection, 
provided  the  solution  be  not  diluted,  but  if  it  be  diluted  it  is 
of  the  greatest  importance  that  it  should  be  highly  neutral. 

These  quotations  confirm  my  belief  that  it  is  a  very  general 
practice  with  those  who  use  the  aqua  regia  process  to  make 
the  ferric  solution  as  neutral  as  possible,  and  to  dilute  it 
considerably  before  adding  the  barium  chloride.  A  steel 
was  once  sent  to  me  which  when  tested  by  this  method 
appeared  to  contain  no  sulphur.  The  solution  was  so 
neutral  as  to  be  quite  dark  in  colour,  hut  barium  chloride 
produced  no  precipitate  even  after  standing  several  days, 
although  the  liquid  was  agitated  and  passed  through  a  filter 
paper  in  order  to  disturb  the  equilibrium  ;  yet  it  was  evident 
there  must  be  -some  error,  because  the  hydrochloric  acid 
used  contained  traces  of  S03.  The  analysis  was  therefore 
repeated  in  order  to  try  the  effect  of  adding  BaCL  to  the 
solution  without  diluting.  In  this  experiment  the  solution 
was  prepared  from  5  grms.  of  steel  and  did  not  exceed  70  cc. 
in  volume  ;  the  result  was  a  precipitate  of  •OlGOgnn.  BaS04, 
which,  after  deducting  -OOaJ  grin,  due  to  impurity  in  the 
acid,  was  equivalent  to  -029  per  cent,  of  sulphur  in  the  steel. 
In  addition  to  increasing  the  accuracy  of  the  results  the 
reduction  in  volume  of  the  solution  effected  a  great  saving 
of  time,  since  precipitation  was  much  more  rapidly  effected 
and  there  was  less  liquid  to  filter.  Accordingly,  ever  since 
this  experiment  was  made,  several  years  ago,  1  have  ceased 
to  dilute  the  solution.  In  order,  however,  to  obtain  some 
further  figures  for  comparison,  the  following  experiments 
were  recently  made.  A  steel  was  taken  which  contained 
■  125  per  cent,  of  sulphur,  and  a  highly  neutral  solution  was 
prepared  containing  20  grms.  of  the  sample.  This  solution 
was  divided,  by  weighing,  into  four  equal  portions,  and  one 
portion  was  undiluted,  while  the  others  were  diluted 
respectively   to   250   cc,   500   cc,   and   750  cc.     To   each 


solution  there  was  added  5  cc  of  a  10  per  cent,  solution  of 
Bad., .2  ( >1I„.  The  solutions  were  all  precipitated  at 
4.30  p.m.  and  the  two  most  concentrated  were  filtered 
next  morning;  but  it  was  found  necessary  to  allow  the 
others  to  stand  much  longer,  as  precipitation  was  so  slow. 
The  filtrates  gave  no  further  precipitate  after  standing 
several  days. 


Volume  of  Solution. 

Weight  of  BaS04 
obtained. 

=  Per  Cent,  of 
Sulphur  in  the  Steel. 

Cc. 
03 

Grm. 
■0455 

•125 

250 

•0115 

•111 

500 

■0330 

•li'.U 

750 

•0270 

•071 

It  will  be  observed  that  the  quantity  of  barium  salt  added 
was  more  than  ten  times  the  quantity  theoretically  required, 
and  no  more  was  added  to  the  filtrates.  As  it  has  since 
appeared  to  be  of  interest  to  ascertain  whether  by  adding  a 
still  greater  relative  mass  of  barium  salt  complete  precipitation 
could  be  effected  even  in  a  highly  diluted  solution,  another 
sei  ies  of  four  experiments  was  made,  using  however  a 
different  steel  as  the  supply  of  the  other  was  exhausted. 
The  steel  used  this  time  contained  -114  per  cent,  of  sulphur, 
ami  solutions  of  it  were  prepared  as  before.  It  is  unnecessary 
to  record  the  details  of  these  experiments,  suffice  it  to  say 
that  it  was  found  by  adding  a  sufficient  excess  of  barium 
salt,  and  allowing  long  enough  for  precipitation,  that  very 
neatly  all  the  BaSO,  could  he  caused  to  precipitate  even  in 
a  highly  dilute  solution.  In  each  case  the  final  filtrates 
remained  bright  and  clear  after  standing  several  days  with 
an  additional  10  cc.  of  barium  chloride  solution. 


Volume  of  Solution. 

Weight  of  BaSOt 
obtained. 

=  Per  Cent,  of 
Sulphur  in  the  Steel. 

Cc. 
70 

Gnu. 
•0116 

•Ill 

250 

•03SG 

•106 

500 

•0391 

•108 

750 

•0378 

•101 

But  the  experiments  clearly  prove  that  there  is  no 
necessity  for  diluting  the  solution,  and  that  dilution  leads  to 
a  loss  both  of  accuracy  and  of  time. 

Precipitation  being  therefore  effected  in  a  concentrated 
solution,  it  became  of  interest  to  determine  whether  free  acid 
is  prejudicial.  Seven  different  steels  were  made  the  subject  of 
these  experiments.  Five  grms.  of  each  having  been  dissolved 
and  evaporated  as  usual  to  render  silica  insoluble,  the  dry 
residues  were  dissolved  in  HC1,  and  the  excess  of  acid  was 
evaporated  off  as  completely  as  possible.  After  adding  a 
little  water  and  filtering,  the  filtrates  were  precipitated  by 
Bad...  Side  by  side  with  these,  duplicate  quantities  of  the 
same  steels  were  treated  in  exactly  the  same  way,  except  that 
before  adding  the  BaClo  each  concentrated  solution  was 
mixed  with  5  cc  of  hydrochloric  acid  (1-10).  The  results 
obtained  are  shown  in  the  following  table : — 


Neutral  Solution. 
(60—70  cc.) 

Acid  Solution. 
(60— 70  CC.) 

BnSO, 
obtained. 

Sulphur. 

BnSO, 

obtained. 

Sulphur. 

1 

•0530 

Per  Cent. 

■in; 

■t  513 

Per  Cent. 
•142 

2 

•0114 

•in 

•0113 

•111 

3 

•0115 

•in 

•11115 

■in 

4 

•0337 

•0:13 

•0330 

•091 

5 

•0298 

■os.2 

•0115 

•us; 

6 

•0215 

■007 

■0245 

•067 

7 

■0215                       '059 

■0205 

•056 
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All  the  filtrates  were  tested  with  more  barium  solution, 
hut  no  more  precipitate  came  down.  It  appears  from  these 
experiments  that  the  presence  of  free  hydrochloric  acid  is 
not  prejudicial  to  accuracy  in  a  concentrated  solution.  It  is 
in  fact  advantageous,  since  the  solution  often  filters  better 
when  acid,  precipitation  appears  to  be  rather  more  rapid, 
and  the  precipitate  when  ignited  is  a  purer  white.  The 
results  obtained  agree  with,  and  are  an  extension  of,  those 
recorded  many  years  ago  by  Noad  (Journ.  Chem.  Soc.  1H57, 
15),  who  showed  that  in  decomposing  potassium  sulphate 
with  barium  chloride  in  a  liquid  the  total  volume  of  which  did 
not  exceed  65  cc.,  the  them  clival  weight  of  BaS04  was 
obtained,  whatever  the  proportion  of  free  hydrochloric  aeid 
(l- 10)  present.  These  experiments  of  Noad  seem  to  have 
been  almost  forgotten,  and  it  is  curious  that  Presenilis  makes 
no  reference  to  them. 

Having  thus  shown  that  precipitation  should  be  effected 
in  a  concentrated  solution  of  the  iron,  ami  that  the  presence 
of  free  hydrochloric  acid  is  beneficial,  it  remained  to  deter- 
mine the  length  of  time  necessary  for  complete  precipitation. 
For  this  purpose  the  steel  numbered  1  in  the  last,  series  of 
experiments  was  taken,  and  two  separate  quantities  _  of 
5  gi-m.  were  treated  as  already  described,  the  solution 
being  made  acid  by  the  addition  of  5  cc.  of  HCl(l'lO). 
Both  solutions  were  heated  to  about  200°  F.,  and  to  each 
5  cc.  of  the  10  per  cent,  barium  chloride  solution  were 
added.  One  was  filtered  after  standing  two  hours,  and  the 
other  after  standing  three  hours,  and  these  were  the  results  : — 


Acid  Solution 

(60—70  cc.) 

BaSO<  obtained. 

Sulphur. 

•0535 
•0519 

Per  Cent. 
•147 

■143 

The  filtrates  were  treated  with  an  additional  5  cc.  of  the 
barium  chloride  solution,  and  were  allowed  to  stand  for 
24  hours;  only  a  mere  trace  of  precipitate  came  down 
in  either  filtrate.  Precipitation  is  therefore  practically 
complete  in  two  hours,  and  possibly  in  less,  but.  1  have  not 
thought  it  worth  while  to  pursue  the  subject  further, 
because  I  generally  find  it  convenient  to  add  the  BaCL 
over-night  and  filter  next  morning. 

The  following  is  a  description  of  the  method  for  deter- 
mining  silicon   and   sulphur: — 5  gnus,    of   steel    or    iron 
are    added    to    a    previously    heated    mixture    of    40    cc. 
hydrochloric   acid    (1-10)    and  20  ec.  nitric   acid    (1-  1:0 
contained  in  a  large  lipped  beaker.     After  effervescence  has 
ceased  a  few  crystals  of  KC103  are  added,  and  the  solution 
is  evaporated  to  complete  dryness  and  heated  on  the  hot 
plate  for  at  least  half  an  hour,  turning  the  beaker  round 
occasionally  so  as  to  dry  every  part  equally.     After  cooling, 
the  residue  is  heated  with  20  cc.  more  hydrochloric  acid, 
and  is  again  thoroughly  dried.     Forty  cc.  of  HC1  are  then 
added  and  heated  until  a  clear  solution  is  obtained.     The 
liquid   is  then  cautiously  evaporated  until  a  skin  begins  to 
form,  when  the   beaker  is  removed  from  the  plate,  5  cc.  of 
HC1  are   added,  and  boiling  hot   water  is   blown  in  from  a 
wash-bottle  until  the  hot  liquid  is  about  doubled  in  volume. 
It  is  then  at   once  poured   on  to  a  10  em.  filter,  which  it 
just  about  fills,  the   beaker  is  rinsed  two  or  three  times  with 
'a  very  little  more  hot   water,  and  the   filter  is  then  covered 
up  and  allowed  to  drain,  which  docs  not  take  many  minutes. 
The   filter   is   washed    about   twice   with    cold   water   and 
removed   to   another  glass,   where   the   rest   of    the   silica 
remaining  in  the   beaker   is    rinsed  on  to  it   and  washed  for 
the  silicon  estimation.    The  dark  coloured  filtrate  containing 
the  SO,  occupies   less   than  70  cc.  in  bulk,  is   treated  with 
5   ec.  of    a    10   pc   cent,   solution   of    llii('h.2  OH.,  and  is 
either  left  over-night  in  the  cold,  or  it  is  heated   and  filtered 
as  soon  as  the  precipitate   lias  completely  fallen  (two  hours 
or  less).     The  solution  is   filtered,  with   or  without  suction, 
through  :i  paper  which  has  been  previously  washed  with  IK  1 
(which   great  h    hastens    nitration),    and  the   precipitate    is 
washed  with  cold  water,  dried,  ignited,  and  weighed.     From 
the  weight   is  deducted  that  of  the  BaS04  obtained  in  a 


blank  experiment  with  the  same  quantities  of  HC'l  and 
HNOa.  The  precipitate  is  seldom,  if  ever,  contaminated 
with  iron,  though  the  ash  of  the  paper  is  generally  pink. 
If  there  be  any  excess  of  iron  present  il  is  easily  estimated 
by  heating  the  precipitate  with  1101,  diluting,  and  making 
a  colour  titration  with  Kt  INS. 

Some  experiments,  which  are  recorded  in  the  following 
table,  were  made  for  the  purpose  of  comparing  the  results 
obtained  by  this  method  with  those  obtained  by  the 
evolution  method.  When  the  H.;K  was  absorbed  in  HC1 
and  bromine  the  results  were  slightly  lower,  and  the  same 
tendency  was  observed  when  caustic  soda  was  the  absorbent. 
Alkaline  lead  solution  was  next  tried,  which  is  a  perfect 
absorbent  for  IOS,  but  the  Subsequent  treatment  of  the 
precipitated  1'bS  is  troublesome.  It  is  difficult  to  thoroughly 
wash  the  precipitate  and  filter  paper  without  the  use  of 
acid,  which  accounts  for  the  first  two  results  being  rather 
high  ;  and  when  even  very  dilute  acid  is  used  in  washing, 
traces  of  PbS  are  dissolved,  judging  by  indications  observed 
in  the  course  of  the  third  experiment  with  lead.  On  the 
other  hand  if  the  precipitate  be  dissolved  up  in  HC'l  and  KC1(  >3 
low  results  may  be  caused  by  the  formation  of  insoluble 
PbS04.  Ammoniacal  cadmium  chloride  solution  gave  the 
best  results,  hut  in  this  case  I  noticed  that  in  dissolving 
the  CdS  in  HC1  and  bromine  minute  particles  of  sulphur 
were  apt  to  escape  oxidation.  This  may  account  for  the 
first  cadmium  result  being  slightly  low.  In  the  next  three 
experiments  the  few  undissolved  particles  were  treated  with 
fuming  HN03,  or  HC1  and  KC103.  The  results  of  the 
last  three  experiments  with  cadmium  solution,  and  the  mean 
of  the  whole  series  shows  that  whether  the  steel  or  iron  be 
oxidised  direct  with  aqua  regia,  or  whether  the  S  be  evolved 
as  H.,S,  practically  the  same  results  are  obtained,  which 
supports  the  conclusion  that  a  concentrated  solution  of  ferric 
chloride,  whether  nearly  neutral  or  strongly  acid,  has  no 
appreciable  solvent  action  upon  barium  sulphate  in  the 
presence  of  barium  chloride. 


The  Steel  used 

contained,  when 

tested  by  the  Aqua 

Regia  Method 

Sulphur 

•125 
PcrCcnt. 

Sulphur 

•in 

Per  Cent. 

Alkaline  lead  solution : 
The  PbS  was  washed  with  soda  and] 

The  PbS  was  washed  with  soda  and  then 
water,  then  twice  with  highly  dilute 
nitric  acid  (2  vols,  acid  of  1*2  sp.  pr.  in 
100  vols.),  then  with  water.    Weighed 

f     "104 
I     "114 

•10S 

•  * 

•  • 

■in.; 
•105 

C     '114 

•inc. 

(.    '108 

f     "123 
'(.     '186 

■103 

The  PbS  was  oxidised  by  HC1  and  K('K), 
and   Ihc  solution  was  precipitate, I  by 

•103 

Ammoniacal  cadmium  ohloride : 
The  Cits  m;is  dissolved  in  HCland  Br) 
and  the  solution  precipitated  by  BaCl,  > 

(    -nvi 
\    •in: 
')     -nt 

(.    "115 

'108 

•111 

Discussion. 
Mr.  .1.  1!.  Coleman  said  he  had  little  experience  of  the 
direct  oxidation  method,  but  had  noticed  that  in  precipita- 
ting sulphates  in  hot  solutions  containing  a  large  amount  of 
iron,  the  iron  came  down  with,  and  coloured  the  precipitate, 
and  it  needed  au  acid  to  get   rid  of   that   iron.       lie  had    Used 

tin'  absorption  methods,  and  had  tii.d  several  absorption 
agents: — Hydrochloric  acid  and  bromine;  alkaline  lead 
solution,  and  anmioniacal  cadmium  chloride,  and  found  that 
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both  the  latter  absorbed  perfectly.  Bromine  was  somewhat 
more  difficult  and  unpleasant.  If  the  direct  method  were 
so  exact  as  Mr.  Archbutt's  paper  seemed  to  show,  he  should 
be  inclined  to  try  it. 

With  regard  to  the  effect  of  dilution  upon  the  precipitation 
of  the  sulphate,  he  had  noticed  quite  recently  that  in  estima- 
ting sulphates  in  spring  water,  different  students  obtained 
varying  results  with  the  same  water,  so  that  he  had  considered 
the  water  to  be  very  changeable.  More  recent  experiments 
by  students  on  the  effect  of  greater  or  less  concentration  of 
such  waters  had  led  him  to  believe  that  in  dilute  solutions 
the  precipitation  of  the  sulphate  was  not  so  complete  in  a 
given  time  as  in  the  more  conceutrated  ones,  and  he  was 
pleased  that  a  probable  explanation  of  it  had  been  given. 
He  would  like  to  know  if  Mr.  Archbutt  had  ever  found  the 
iron  coming  down  with  the  barium  sulphate  ? 

Mr.  Whiteley  agreed  with  Mr.  Coleman  as  to  the 
colouration  of  barium  sulphate  by  iron,  and  had  noticed  (in 
connexion  with  mineral  water  analysis)  the  difficulty  of 
getting  it  to  precipitate  in  very  dilute  solutions.  He  had 
looked  upon  it  as  a  question  of  mass,  although  it  might  be 
due  to  the  slight  solubility  of  barium  sulphate  in  certain 
salt  solutions. 

Mr.  Archbutt,  in  reply,  said  he  had  never  found  any 
iron  come  down  at  all  in  cold  solution.  All  he  had  noticed 
was  that  it  seemed  impossible  to  wash  the  filter  paper  per- 
fectly clean.  The  ash  turned  pink,  although  the  precipitate 
was  white.  But  in  a  nearly  neutral  solution  the  sulphate 
must  not  be  precipitated  whilst  hot,  or  iron  would  come 
down.  With  regard  to  a  comparison  of  the  two  methods — 
absorption  and  direct  oxidation — he  had  only  made  the  two 
comparisons  which  lie  had  mentioned,  and  the  results  were 
nearly  the  same  by  both  methods.  If  he  were  more 
experienced  in  the  absorption  method  he  might,  perhaps, 
get  results  exactly  the  same. 


Meeting  held  at  Bingham's  Restaurant,  Nottingham, 
on  Wednesday,  December  11th,  1889. 


MR.    LEONARD    AECHBl'TT    IX    THE    CHAIR. 


METHODS  OF  BACTERIOLOGICAL 

RESEARCH,  WITH  SOME  ACCOUNT  OF 

BEAN  FERMENTATION. 

BY   J.  T.  WOOD. 

Before  explaining  the  use  of  these  simple  pieces  of 
apparatus  which  are  required  for  the  investigation  of  bacteria, 
I  will  give  a  slight  outline  of  the  origin  and  growth  of  the 
now  widely  extended  science  of  Bacteriology. 

The  word  bacterium  is  derived  from  the  Greek  derivative 
of  fianrpov,  diminutive,  a  stick,  because  the  first  forms  noticed 
were  rod-shaped,  but  now  that  all  forms,  from  granules  (mi- 
crococci) to  long  thread-like  forms  (leptothrix),  are  known, 
they  are  better  described  by  the  word  "  micro-organisms  "  or 
the  French  word  "microbe"  which  was  introduced  inl878by 
Sedillot.  As  early  as  the  17th  century  Leuwenhoek  noticed 
these  organisms,  and  in  17V3  O.  F.  Miiller  named  two  genera 
Monas  and  Vibrio.  In  1838  Ehrenberg  published  "Die 
Infnsionsthierchen  als  vollkommene  Organismen,"  and 
about  the  same  time  Dujardin  was  engaged  in  research  on 
the  minute  organisms  in  infusions ;  they  classed  the  forms 
which  they  described  as  infusoria,  and  as  such,  members  of 
the  animal  kingdom.  At  that  time  naturalists  had  hardly 
begun  to  realise  that  movement  was  not  solely  the  property 
of  animals.  It  was  Cohn  (Untersuch.  iiber  d.  Entwick 
elungsgesch.  d.  microscop.  Algen  u.  Pilze)  in  1853  who 
first  proved  on  grounds  of  morphology  and  development 
that  bacteria  are  plants.  Nageli  (Ueber  Nosema  Boinbvcis) 
in  1857  showed  that  bacteria  or  schizomycetes,  the  German 
spaltpilze,  should  be  classed  with  the  fungi  instead  of  algae. 
Since  that  time  investigators  have  grown  apace,  and  scores 
of  names  might  be  mentioned  of  able   scientists  who  have 


added  and  are  adding  to  our  knowledge  of  these  organisms 
(Pasteur,  Billroth,  Klebs,  Koch,  Nageli,  Zopf,  &c.),  and 
bacteriology  has  become  an  important  science,  especially  in 
the  field  of  medical  research. 

[Mr.  Wood  here  explained  the  principal  methods  employed 
in  studying  the  development  and  action  of  bacteria.  He 
illustrated  this  by  describing  different  media  for  their  culti- 
vation, and  exhibited  the  different  pieces  of  apparatus 
required,  e.g. : — A  Leitz's  microscope  and  all  accessories ;  hot 
air  steriliser;  hot  filter  and  flask  arranged  for  filtering 
nutrient  gelatine,  agar-agar,  &c. ;  cultivation  flasks  and  tubes  : 
damp  chamber  anil  plates  ;  potato  cultivations,  &c] 

After  this  brief  sketch  of  the  method  of  bacteriological 
research,  I  will  now  show  you  a  few  drawings  and  give  you 
a  short  account  of  some  bacteria  whose  action  and  develop- 
ment I  have  specially  studied,  and  which  occur  in  the 
tanning  and  preparatory  processes  in  which  I  am  engaged. 
Tanning,  to  apply  the  words  which  Dr.  W.  S.  Squire  (this 
Journal,  1884,  406)  used  in  reference  to  brewing,  has, 
like  all  ancient  industries,  become  perfect  in  the  course  of 
ages  by  pure  empiricism.  The  practical  man,  warned  by 
failures  in  one  direction  or  another,  learned  by  sheer 
practice  that  method  which  yielded  the  best  results 
without  troubling  himself  about  the  why  and  wherefore. 
But  the  "  rule  of  thumb "  processes  of  tanning,  more 
so  than  brewing,  have  shown  themselves  under  the  light 
of  scientific  investigation  to  be  of  a  most  complex  nature, 
belonging  to  a  domain  of  organic  chemistry  very  little 
explored. 

In  preparing  skins  for  light  and  soft  leathers  they  are  first 
washed  to  remove  the  bulk  of  the  lime,  they  are  then  passed 
through  a  "  bate "  or  liquid  composed  of  dogs'  dung  and 
water  at  a  temperature  of  between  30° — 40°  C. ;  this  rather 
disgusting  process  has  been  in  use  for  many  centuries, 
and  yet  no  efficient  substitute  has  been  discovered  for  it, 
although  many  different  attempts  have  been  made. 

The  latest,  of  German  iutroduetion,  consists  in  the  appli- 
cation of  a  solution  of  cresotinic  or  eresotic  acid  (oxytoluic 
acid),  C6H3.CH3.OH.COOH. 

Skins  in  the  bate  lose  their  plumpness  and  firmness  and 
become  soft  and  slippery,  or  "  fall  "  as  we  term  it,  and  at 
the  same  time  the  last  traces  of  lime  not  removed  by 
washing  are  dissolved  out.  Many  of  the  liquids  tried  freed 
the  skins  completely  from  lime,  but  the  resultant  leather 
has  proved  too  hard  and  rough.  This  failure  to  find  a 
substitute  for  the  manure  bate  is,  I  believe,  in  a  great 
measure  due  to  the  fact  that  the  action  is  partly  caused 
by  bacteria.  On  examining  a  "  pure  liquor,"  as  the  bate 
is  called,  with  a  power  of  about  600  diameters,  the  liquid 
is  seen  to  be  crowded  with  bacteria.  The  illustration 
(Fig.  1)  shows  bacteria  I  have   observed  at  different  times 

Fig.  1. 


Organisms  in  Bate  Liquor. 

in  bate  liquor.  They  are  nearly  all  motile,  possessing  flagellae, 
and  many  are  putrefactive  ferments,  or  saprophytes.  I 
have  isolated  in  a  plate  cultivation  several  species  of  bacillus, 
which  liquefied  the  gelatin.     This  explains  why  skins  which 
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are  left  too  long  in  the  bate  lose  weight  and  even  fall  to 
pieoes. 

This  destruction  of  skin  is  one  of  the  great  dangers  in 
leather  manufacture;  frequently,  small  portions  of  the  fine 
surface  or  "  grain"  of  the  Bkin  are  attacked  by  the  bacteria 
and  eaten  awav,  so  that  the  leather  is  covered  with  lines 
and  markings,  or  " flaked."  I  have  not  thoroughly  investi- 
gated the  various  microbes  contained  in  it,  but  amongst  others 
are*Bacterium  Teimo,  Bacillus  Subtilis,  Micrococcus  Fulvus, 
and  probably  Bacterium  Ures  of  t  k>hn.  The  liquid  is  usually 
slightly  alkaline,  and  ammonia  and  other  gases  are  given 
off  in  small  quantities. 

After  bating,  the  skins  go  through  a  truly  fermentative 
process  known  as  "drenching." 

They  are  placed  in  vats  containing  a  mixture  of  bran 
and  water,  about  0-  I  per  cent,  of  bran,  at  a  temperature  of 
30°— 35  (A  This  ferments  vigorously  for  18—24  hours, 
with  evolution  of  considerable  quantities  of  a  gas  and 
formation  of  weak  organic  acids,  which  have  a  slight 
swelling  or  " filling "  action  on  the  skin,  and  cleanse  the 
pores  and  make  it  in  a  tit  condition  to  receive  the  tannin. 
On  examination  with  a  high  power  of  the  microscope,  the 
liquid  is  seen  to  be  crowded  with  active  bacteria. 

Fig.  2  is  a  drawing  of  the  organisms  seen  in  the  "  drench  " 
in  the  early  stages  of  the  fermentation,  mag.  1,000  diameters. 

Fig.  2. 


Organisms  in  Bran  Liquor.     Mag.  1,000  diam. 

This  was  taken  from  a  vat  that  had  been  started  about  three 
hours  ;  the  bacteria  form  chains,  the  short  chains  (like  the 
pairs  or  dumb  bells)  are  motile,  but  do  not  move  very  rapidly. 
As  the  fermentation  proceeds  these  form  longer  chains 
(Fig.  3),  some  of  which  are  very  beautiful  objects.    The  other 

Fig.  3. 


organisms  shown  in  the  figure  are  probably  introduced 
along  with  the  skins  from  the  hate  liquor,  and  later  on,  as 
the  nutriment  of  the  bran  ferment  becomes  less,  tley  I.,  in 
to  develop. (Fig.  1).  first  causing  hutyric  fermentation  and 

Fie.  4. 


Chain-  of  l'.ran  Ferment.     Mag.  1,000  diam. 


Bran  Fermentation,  advanced  stage.     Mag.  1,000  diam. 

finally  putrefactive  fermentation,  so  that  the  skins  are  rapidly 
destroyed.  The  butyric  acid  formed  by  these  bacteria  does 
not  of  itself  attack  or  destroy  the  skin,  as  the  quantity 
formed  is  not  sufficient  ;  the  destruction  of  the  skin  is 
caused  by  other  forms  (probably  the  bacilli  above  mentioned), 
which  attacks  it  directly.  The  fermentation  does  not  appear 
to  have  been  thoroughly  investigated,  and  1  had  always 
thought  that  the  gas  given  off  was  carbon  dioxide  ;  one  day 
on  introducing  a  lighted  taper  into  a  tube  full  of  the  gas, 
expecting  to  see  it  extinguished,  to  my  surprise  the  gas 
sharply  exploded.  This  was  due  to  its  admixture  with  air, 
for,  on  collecting  another  tube  full,  and  carefully  lighting  it, 
mouth  downwards,  the  gas  burned  with  a  bluish  flame.  It 
contains  carbon  dioxide  and  hydrogen  or  methane  and  other 
hydrocarbons,  and  has  a  peculiar  disagreable  smell.  About 
1  litre  of  gas  is  evolved  from  20  litres  of  the  fermenting 
liquid,  that  is,  80  grms.  of  bran  give  a  litre  of  the  gas 
in  the  18 — 24  hours  required  for  the  fermentation  at  the 
temperature  of  30r ;  the  life  of  the  microbes  themselves  is 
much  longer. 

I  first  tried  to  isolate  the  special  ferment,  which  causes 
this  fermentation,  by  plate  cultivations  with  the  nutrient 
gelatin  of  Klein's  formula,  but  found,  after  many  attempts, 
that  the  bate  organisms,  bacilli,  &c.  developed,  instead  of 
the  one  of  which  I  was  in  search. 

The  first  pure  cultivation  I  obtained  was  by  the  fractional 
method. 

A  very  minute  quantity  of  liquid  from  a  normally 
fermenting  vat  was  introduced  by  means  of  a  freshh  made 
capillary  pipette,  intoa  sterile  tube  containing  bran  infusion  ; 
this  was  placed  on  the  incubator,  and  the  organism  in 
greatest  abundance,  i.e.,  the  one  causing  the  fermentation, 
develops  first;  as  soon  as  the  liquid  in  the  tube  was  observed 
to  become  cloudy,  indicating  the  development  of  the  bacteria, 
a  minute  portion  was  used  for  inoculating  a  fresh  tube  ; 
this  second  "  attenuation  "  was  then  carried  on  to  five  or  six 
more  tubes. 

I  found  the  fifth  tube  to  contain  one  species  of  bacteria, 
irivinc;  invariably  similar  growths  in  other  tubes,  and 
producing  the  same  fermentation  in  sterile  bran  infusions. 
Tlie'.  are  active  mostly  in  the  form  of  pairs  or  dumb  bells, 
each  cell  ■':>  u.  by  1.25  ,".  (Fig.  5),  varying  slightly  in 
size,  some  forming  chains;  those  on  the  surface  become 
surrounded  by  a  kind  of  jelly  (Fig.  S)  and  form  an  iridescent 

pellicle   on   the  sulfa f  the  liquid,  the  zoogloa:   form. 

When  the  nutriment  of  the  liquid  is  exhausted  this  film, 
which  is  not  very  dense,  sinks  to  the  bottom,  and  the  liquid 
above  becomes  somewhat  clear.  I  have  followed  the 
development  tip  to  this  point,  and   have  seen  no  formation 
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of  spores,  that  is  true  or  endospores  ;  the  sediment  consists 
of  segments  of  the  culls,  which  act  as  spores  (arthrospores), 
and  if  introduced  into  a  fresh  nutrient  medium,  reproduce 
and  carry  on  the  fermentation.  After  the  fermentation  the 
liquids,  both  in  the  vats  and  tuhes  of  pure  cultivations,  are 
alu  a\  s  slightly  ropy.  Its  action  and  morphological  appearance 


Fis 


Bran  Ferment  from  rare  Cultivations. 


1,000  diam. 


in  other  nutrient  media  are  different.  In  a  bran  infusion 
containing  glucose  it  fotms  long  thread-like  or  leptothrix 
forms  in  one  stage;  the  forms  on  the  surface  are  usually 
most  regular  in  size,  but  the  ferment  is  not  aerobic,  active 
forms  being  found  in  almost  equal  abundance  in  every  part 
of  the  liquid.  It  grows  aery  well  on  sterile  potatoes,  and 
appears  as  a  whity-brown  slime  spreading  on  either  side  the 
track  of  the  needle  by  which  the  inoculation  was  made. 

This  rapid  and  easy  growth  seems  to  show  that  the 
ferment  can  utilise  the  starch  in  its  undissolved  and 
unchanged  condition,  and  explains  why  a  vat  made  up  with 
bran  and  cold  water  will  ferment  the  same  as  one  in  which 
the  bran  was  first  scalded,  only  much  more  slowly.  The 
same  gas  is,  however,  given  off,  and  the  fermentation 
appears  in  every  way  to  be  the  same.  On  testing  the  liquids 
both  before  and  after  the  fermentation  with  Fehling's 
solution  no  reduction  takes  place,  showing  that  there  is  no 
change  of  the  starch  into  maltose. 

On  testing  with  iodine  all  freshly  made  up  vats  and 
sterile  tubes  give  the  blue  starch  colouration  strongly ; 
after  the  fermentation  they  do  not  give  it,  showing  that  all 
the  starch  is  decomposed. 

A  sterile  tube  (which  gave  the  blue  iodine  colouration) 
was  inoculated  from  one  of  the  tubes  of  pure  cultivation  and 
tested  every  day  by  means  of  a  drop  withdrawn  by  a  sterile 
pipette  on  a  white  plate.  At  the  end  of  the  seventh  day  the 
iodine  reaction  did  not  appear,  showing  that  all  the  starch 
was  decomposed.  This  occurs  much  sooner  in  the  vats, 
owing  to  the  large  amount  of  the  ferment  acting. 

The  total  constituents  per  100  cc.  of  the  infusion  are  : — 

Grra. 

Starch '176 

Cellulose -068 

Fibrin "0U 

Fat -016 

Ash -028 

It  will  be  seen  that  the  starch  must  be  the  principal 
body  decomposed,  the  next  being  the  cellulose. 

Tappeiner  (Zcitschrift  fiir  Biologic,  24,  105)  has  shown 
that  certain  ferments  decompose  cellulose  with  the  formation 
of  fatty  acids  and  evolution  of  carbon  dioxide,  hydrogen, 
and  methane,  the  organisms  requiring  some  nitrogenous 
matter  for  their  nutriment.  The  bran  ferment  appears  to 
decompose  the  starch  and  part  of  the  cellulose  of  the  bran, 
the  fibrin  and  other  albuminous  bodies  serving  for  its 
nutriment.     The  skins  have  no  influence  and  under  ordinary 


circumstances-  take  no  part  in  the  fermentation.  A  vat 
filled  with  cloths  instead  of  skins  ferments  in  exactly  the 
same  way  as  vats  filled  with  skins.  Some  bacteria,  when 
grown  in  liquids  containing  starch,  are  stained  blue  by  the 
application  of  iodine,  showing  that  the  starch  has  diffused 
into  the  cells  in  a  soluble  form.  The  bran  bacteria  do  not 
give  the  blue  iodine  reaction  in  any  stage  of  their  growth, 
which  I  have  yet  observed.  The  starch  is  decomposed,  but 
no  soluble  amyloid  body  which  is  coloured  blue  by  iodine 
exists  in  the  cells.  In  appearance  the  ferment  much 
resembles  the  viscous  ferment  of  wine  mentioned  by  Pasteur 
lyu. — 1  -2/i.  in  length,  and  in  its  action  the  mueie  fermentation 
investigated  by  Kramer  (this  Journal,  1889,  811),  and  may 
cause  the  slight  ropiness  of  the  liquids  in  a  similar  way. 
This  viscous  matter  is  a  modification  of  cellulose  ;  carbon 
dioxide  is  given  off  but  no  hydrogen  in  the  mucic  fermentation 
(Kramer). 

Not  much  can  be  surmised  from  the  form  alone,  as  it 
varies  according  to  the  nutrient  conditions  and  from  other 
causes ;  in  the  present  case  I  have  shown  the  forms  of  my 
pure  cultivations  to  vary  considerably  when  grown  in 
different  media. 

It  will  be  seen  from  the  constitution  of  the  fermenting 
liquid,  that  the  fermentation  I  have  just  described,  and  the 
reactions  which  take  place, are  exceedingly  complicated,  and 
at  present  I  am  unable  to  state  the  exact  manner  in  which 
the  ferment  acts,  much  less  to  give  the  chemical  equations 
representing  the  decompositions  effected. 

The  nature  and  constitution  of  starches  and  albuminoids 
is  one  of  the  most  difficult  problems  of  organic  chemistry, 
and  I  can  get  no  reliable  information  about  the  particular 
fermentation  I  have  introduced  to  you.  I  am  hoping  to  be 
able  to  follow  the  subject  and  to  have  the  pleasure  at  a 
future  meeting  of  giving  a  more  complete  account  of  the 
action  and  products  of  the  bran  ferment. 


Discussion. 

Professor  Clowes  said  he  wished  to  congratulate  one  of 
his  old  students  on  the  excellent  paper  given.  It  was  a 
source  of  pride  and  satisfaction  to  him  that  an  old  student 
of  University  College  had  sufficient  enthusiasm  not  only  to 
apply  some  of  the  knowledge  gained  there  but  to  so  greatly 
extend  it  that  he  was  able  to  bring  before  the  Society  new 
matter,  and  to  launch  out  upon  a  research  likely  to  have 
most  important  results.  He  supposed  that  Mr.  Wood's 
object  was  to  find  out  the  organisms  producing  the  changes 
he  desired  in  tanning,  to  cultivate  these  and  then  use  them  in 
the  pure  state  so  as' to  carry  on  the  work  with  certainty  and 
without  the  interference  of  other  organisms.  Anyone  who 
ha.l  read  Pasteur's  researches  on  "  beer"  would  have  some 
idea  as  to  what  might  be  done  by  successful  research  of 
this  kind. 

Mr.  J.  B.  Coleman  expressed  a  doubt  whether  a  0-4  per 
cent,  bran  extract  was  sufficiently  strong  in  which  to  determine 
the  products  present  after  fermentation.  He  thought  that 
if  dextrin,  glucose  and  maltose  were  the  intermediate  pro- 
ducts formed  a  stronger  solution  was  necessary  :  of  course 
for  starch  the  iodine  test  was  sufficiently  delicate.  He 
also  questioned  if  it  were  correct  that  solid  starch  was 
incorporated,  as  such,  by  the  organism.  It  was  known  that 
in  similar  solutions  acids  were  always  present  after  the 
fermentation,  and  that  these  and  the  small  amount  of 
albuminous  matter  present  had  the  power  of  forming  a 
modified  and  soluble  starch  ;  this  modified  starch  thus 
forming  a  medium  in  which  the  ferment  can  grow.  It  was 
known  there  were  acids  formed  in  the  present  instance,  and 
that  might,  therefore,  be  the  explanation  of  the  process. 

Mr.  Wood  said  that  probably  the  explanation  just  given 
would  he  correct.  He  certainly  had  proved  the  absence  of 
starch  in  tubes,  on  potatoes  and  in  the  vats  after  fermenta- 
tion, and  it  was  therefore  certain  that  the  ferment  did  in 
some  way  destroy  the  starch,  this  being  also  evident  from 
the  large  volumes  of  gas  formed  viz  : — about  100  litres  from 
a  vat  of  about  i.SOO  litres  capacity.  As  to  what  other 
bodies  were  formed  it  was  impossible  to  give  a  definite 
opinion  as  the  medium  was  so  complicated. 
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Mr.  Whiteley  said  that  Mr.  Wood's  remarks  emphasised 
the  necessity  first  of  obtaining  a  pure  cultivation,  and  second 
of  observing  its  effects  in  simpler  media. 

Mr.  Wood  said  that,  acting  on  the  advice  of  Mr.  A.  Brown, 
he  had  already  in  part  done  this  and  obtained  what  he  con- 
sidered to  be  a  pure  cultivation,  but  he  had  yet  to  try  its 
effects  successfully  on  the  different  constituents  of  bran,  a 
research  which  involved  more  time  than  he  had  yet  had  at 
disposal. 

The  Chairman  asked  as  to  the  relative  value  for  this 
class  of  work  of  a  low  priced  T^th  immersion  object-glass  as 
compared  with  a  dry  glass  of  lower  magnifying  power  but  of 
the  very  best  make,  such  as  a  ^th  by  Powell  and  Lealand. 
He  also  suggested  that  the  difficulty  of  filtering  the  media 
quickly  might  be  got  over  by  using  suction. 

Mr.  Small  asked  if  other  nutrient  materials  had  been 
tried  instead  of  dung  for  the  bate  ?  Would  other  liquids 
have  a  similar  effect  ? 

Mr.  Wood  :  Such  bates  had  been  tried,  e.g.,  an  American 
bate  containing  principally  glue  and  glucose  ;  but  the  greater 
proportion  of  new  bating  materials  were  simply  devices  to 
dissolve  out  lime.  A  solution  of  acid  had,  he  believed,  been 
tried,  but  was  of  no  practical  use  for  light  skins. 
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THE  FIXATION  OF   NITKOGEN. 

BY    CHARLES    A.    FAWSITT,    F.R.S.E.,    F.C.S. 

The  "  fixation  of  nitrogen  "  is  a  problem  which  has  for  a 
long  time  exercised  the  minds  and  tnxed  the  ingenuity  of 
chemists.  It  is  a  subject  of  great  importance  from  a  com- 
mercial point  of  view,  but  up  to  the  present  time  no  satis- 
factory solution  has  been  fouud — at  least,  one  which  will 


allow  of  it  being  worked  economically  on  a  manufacturing 
scale.  The  most  likely  compounds  to  be  formed  if  its 
fixation  is  satisfactorily  effected  are  cyanogen  or  ammonia 
or  an  oxide  of  nitrogen. 

Quite  recently  several  valuable  contributions  have  been 
made  to  this  subject,  including  those  by  Mond,  Headman, 
and  Breneman.  The  latter  paper,  which  appeared  in 
American  Jour.  Soc.Chem.,  contains  a  very  complete  history 
of  the  subject,  and  has  been  of  great  service  to  me  in  writing 
this  paper.  I  do  not  intend  to  give  a  complete  history  of 
the  subject,  as  it  would  occupy  too  much  time,  and  could 
not  be  of  interest,  as  much  of  the  work  done  has  been  a 
repetition  of  some  published  previously.  In  fact,  all  along 
it  has  been  very  much  a  case  of  "  follow  the  leader ;"  and 
to  show  how  little  progress  has  been  made,  it  is  sufficient  to 
mention  that  the  trials  which  were  made  50  years  ago  more 
nearly  approached  a  solution  of  the  difficult}-  than  anything 
which  has  since  been  done — at  least,  that  has  been  made 
public. 

Before  passing  on  to  the  "  fixation  of  nitrogen,"  I  will 
speak  for  a  moment  of  the  properties  of  nitrogen.  This 
element,  as  you  are  all  aware,  is  of  great  importance.  By 
its  presence  in  the  atmosphere  as  a  diluent,  we  are  enabled 
to  prolong  our  stay  in  this  world  to  a  far  longer  period  than 
if  we  had  an  atmosphere  richer  in  oxygen,  and  no  gas  could 
be  substituted  for  it  without  exerting  an  influence  prejudicial 
to  animal  and  vegetable  life.  As  regards  its  chemical  pro- 
perties, it  is  distinguished  by  its  inertness,  not  showing, 
under  ordinary  conditions,  a  marked  affinity  for  any  other 
element ;  but  it  is  owing  to  this  inertness,  and  its  tendency 
if  combined  to  recover  its  freedom,  that  gives  such  valuable 
properties  to  our  explosives,  in  which  the  nitrogen  and 
oxygen  are  only  in  a  feeble  state  of  combination,  thereby 
causing  a  state  of  unstable  equilibrium,  aud  a  slight  disturb- 
ing cause  is  sufficient  to  bring  into  play  the  stronger  affinities 
of  carbon  and  hydrogen,  setting  free  the  nitrogen,  which 
helps  very  materially  to  give  the  explosion  such  sudden 
effect. 

Nitrogen,  as  it  exists  in  the  atmosphere,  is  essential  to 
animal  and  vegetable  life,  although  it  is  difficult  to  trace  its 
action.  It  exists  in  all  albuminoid  bodies,  and  in  many 
organic  substances  is  the  chief  component.  In  the  mineral 
kingdom  it  exists  as  KN03  and  NaN03,  which  form  the 
starting  point  for  nearly  all  our  nitrogenous  compounds. 

Fixation  of  Nitrogen  in  Air. — In  the  atmosphere  we 
find  several  nitrogenous  compounds,  nitric  acid,  carbonate, 
nitrite,  and  nitrate  of  ammonia,  which  play  a  very  impor- 
tant part  in  the  economy  of  nature  even,  although  the 
actual  quantities  are  proportionately  small  to  its  other  con- 
stituents. The  ammoniacal  compounds  may  partly  be 
accounted  for  by  decomposition  of  organic  matter ;  but  the 
chief  agent  in  their  production  is  electricity,  and  several 
processes  have  been  based  on  conditions  under  which  it  was 
thought  they  must  be  produced  in  the  atmosphere.  Schon- 
hein  accounts  for  the  formation  of  NH4N03  andNH^XO, 
by  supposing  that  under  the  influence  of  the  electric  dis- 
charge the  molecule  of  nitrogen  splits  up  at  the  same 
time  as  that  of  H20,  and  we  get  a  direct  combination, 
N2  +  2  H20  =  NH4N(  >.,.  Again,  if  a  mixture  of  nitrogen 
and  oxygen  are  submitted  to  a  series  of  electrical  discharges, 
we  get  nitrous  fumes,  which,  in  contact  with  moisture,  forms 
nitric  acid  ;  and  it  may  depend  very  much  on  the  amount  of 
the  moisture  in  the  atmosphere  whether  we  get  HN03  or 
NH,N03. 

Analogous  somewhat  to  the  fixation  of  nitrogen  in  air  is 
the  formation  of  NH,N03  when  a  mixture  of  nitrogen  aud 
hydrogen  is  burnt. 

We  have  also  nitrogen  combining  with  acetylene  under 
the  influence  of  electric  discharge  N.  +  C2H2  =  2  llt'N, 
which  is  interesting  from  the  fact  that  if  the  electric 
discharge  between  two  poles  of  gas  carbon  was  passed 
through  a  dry  mixture  of  II„  and  N,  it  would  most  likely 
be  formed  from  its  elements.  From  these  examples  you 
will  notice  that  a  certain  amount  of  work  in  the  form  of 
heat  lias  to  be  done  before  the  nitrogen  molecule  is  disso- 
ciated so  as  to  allow  of  it  combining  with  the  other  elements. 

Nitrides. — When  certain  elements  are  heated  in  nitrogen 
gas  a  combination  is  effected,  and  we  get  a  nitride.  For 
instance,   we  have   boron,   silicon,  tungsten,   aud   titanium 
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nitrides,  and  these  compounds  when  heated  in  steam  decom- 
pose, giving  off  their  nitrogen  as  ammonia.  It  lias  been 
advanced  as  a  solution  of  the  problem  as  to  how  ammonia 
is  evolved  from  the  lagoons  in  Tuscany,  that  boron  nitride  is 
formed  and  decomposed,  but  it  is  more  likely  to  be  the 
result  of  heat  on  organic  matter. 

I  shall  now  endeavour  to  bring  under  your  notice  the 
more  important  work  which  has  led  up  to  the  attempts  to 
manufacture  cyanides,  &c.  by  fixing  nitrogen. 

As  early  as  1813  a  white  substance,  supposed  to  be  a 
chloride,  was  found  as  a  deposit  at  some  blast  furnaces 
in  Germany,  but  on  subsequent  testing  was  found  to 
contain  a  considerable  proportion  of  cyanide.  This  was 
scarcely  credited,  but  received  ample  confirmation  two 
years  later,  when  similar  deposits  were  found  at  some 
furnaces  which  had  been  erected  by  Xeilson  near  Glasgow. 
This  salt  on  analysis  gave  43-5  per  cent.  KCX  and 
4G-5  per  cent.  K2C03.  The  alkaline  properties  of  this 
substance  had  previously  been  discovered  by  the  workmen, 
who  were  in  the  habit  of  taking  it  home  to  their  wives  as 
a  substitute  for  soap  powder. 

Considerable  interest  now  began  to  be  centred  in  the 
matter  by  chemists,  and  two  of  the  most  noted,  Messrs. 
Bunsen  and  Playfair,  made  an  extensive  research  in  order 
to  find,  if  possible,  a  solution  of  the  problem.  Their 
investigations  were  carried  out  on  a  blast  furnace  at 
Alfreton,  which  seemed  to  have  been  specially  designed  to 
produce  KCN,  as  it  produced  no  less  than  2  cwt.  per 
day.  They  proved  moreover  that  it  was  produced  in  the 
lower  and  hottest  part  of  the  furnace,  whilst  it  was  decom- 
posed into  N2  +  CO  in  the  upper  part,  acting  evidently  as 
a  reducing  agent  on  the  fresh  ore.  They  analysed  the 
gases  drawn  from  different  heights  in  the  furnace  and 
found  that  the  absorption  of  nitrogen  was  very  considerable 
where  the  KCX  was  formed.  The  relation  of  nitrogen  to 
oxygen  being  79"2:22'8,  whereas  in  ordinary  air  it  is 
79"2:20*8.  It  was  thought  by  certain  chemists  that  there 
had  not  been  a  "  fixation "  of  atmospheric  nitrogen  at  all, 
the  nitrogen  in  the  KCX  coming  from  the  coal.  In  order 
to  prove  the  truth  of  this,  two  experiments  were  made, 
one  in  which  a  quantity  of  sugar  charcoal  impregnated 
with  chemically  pure  carbonate  of  potash  was  heated  in  a 
gnu-barrel  in  a  stream  of  pure  nitrogen  gas,  and  the  other 
in  which  a  similar  mixture  in  a  similar  tube  was  heated  in 
a  stream  of  pure  COn.  The  latter  experiment  produced  no 
cyanide,  the  former  a  Aery  considerable  quantity,  proving 
conclusively  that  nitrogen  is  fixed  by  alkalised  carbon  as 
cyanide. 

Someone  may  be  tempted  to  ask  where  the  potash  came 
from  in  the  blast  furnace  in  order  to  produce  2  cwt.  of 
KCX  per  diem.  It  was  found  to  come  from  the  ore  and 
coal,  which  contained  0'7  per  cent,  and  0*07  per  cent, 
respectively. 

Several  eminent  chemists,  including  Berzelius,  Marchand, 
&c,  now  came  forward,  who  said  that,  in  order  to  produce 
cyanide  from  alkalised  carbon,  it  was  necessary  to  have 
moisture  present,  the  reason  assigned  being  that  ammonia 
had  to  be  produced  in  the  first  place.  At  this  time  it  was 
well  known,  being  mentioned  by  Bunsen  and  Playfair,  that 
cyanides  were  easily  produced  by  passing  ammonia  over 
alkalised  carbon.  This  theory  received  considerable  support, 
but  subsequent  experiments  did  not  confirm  it,  and  it  seems 
strange  how  it  can  have  received  any  support,  as,  in  order 
to  produce  ammonia,  we  must  suppose  that  cyanide  is  pro- 
duced in  the  first  place,  which  simultaneously  produces 
ammonia  in  presence  of  steam  :  but  given  a  certain  quantity 
of  cyanide  produced,  we  cannot  expect  to  receive  a  further 
quantity  after  it  has  been  transformed  into  ammonia,  and 
again  into  KCX. 

Delbruch  now  added  another  important  link  by  proving 
that  cyanogen  was  formed  when  nitrogen  was  passed  over 
heated  carbon.  I  think,  however,  that  this  requires  con- 
firmation, as  we  shall  see  further  on. 

Chemists  now  began  seriously  to  consider  the  possibility 
of  manufacturing  cyanides,  ferrocyanides,  and  ammonia. 
An  inexhaustible  supply  of  nitrogen  was  to  be  got  from  the 
atmosphere  for  next  to  nothing.  l*he  working  also  of  the  pro- 
cess did  not  appear  to  offer  insurmountable  difficulties,  and, 
on  the  other  side,  a  large  demand  existed  for  ferrocyanides, 


the  price  for  which  was  very  much  higher  than  at  the  present 
time. 

He  ton' bringing  under  your  notice  a  few  of  the  principal 
patented  processes,  it  will  be  as  well  to  mention  the  available 
sources  of  nitrogen. 

1st.  We  have  the  atmosphere. 

2nd.  The  waste  gases  from  the  vitriol  chambers. 

3rd.  The  waste  gases  from  the  absorption  towers  in  the 
ammonia-soda  process,  the  0»  in  which,  I  am  informed 
by  Mr.  Mond,  can  be  reduced  to  less  than  1  per  cent. 

4th.  The  ordinary  products  of  combustion  :  for  example, 
furnace  gases. 

oth.  The  waste  gases  from  the  manufacture  of  oxygen 
by  barium  oxide  method,  which  I  am  told  consist 
practically  of  pure  nitrogen. 

If  air  is  used  we  must  remove  the  oxygen,  or  else  it 
would  convert  all  the  cyanide  into  cyanate,  and,  finally, 
into  X,  +  CO.  In  the  preparation  of  ammonia,  the  presence 
of  cyanate  is  not  hurtful,  as  it  gives  ammonium  carbonate 
with  steam.  To  effect  this  removal,  carbon  and  iron  are 
usually  used,  but  with  the  latter  it  is  difficult  to  free  air 
entirely  from  0»  without  using  a  very  large  apparatus, 
increasing  very  much  the  cost  of  working. 

It  can  be  completely  combined  with  carbon,  but  the  CO, 
acting  as  a  diluent,  impedes  the  production  of  cyanide,  &c. 
Adler  proposes  barium  or  calcium  sulphide,  but  this  would 
be  troublesome  and  expensive.  A  lower  oxide  of  nitrogen 
has  been  proposed,  but  never,  so  far  as  I  know,  successfully 
used. 

The  processes  proposed  for  the  manufacture  of  cyanides, 
ferrocyanides,  and  ammonia  may  be  divided  into  four 
classes  : — 

1st.  By  passing  nitrogen  or  nitrogen  plus  aqueous  vapour 
or  nitrogen  plus  carbon  monoxide  over  carbon  impreg- 
nated with  the  salt  of  an  alkali  or  alkaline  earth. 

2nd.  Passing  ammonia  over  carbon  or  alkalised  carbon. 

3rd.  Those  in  which  electricity  is  used  as  the  agent  for 
effecting  a  combination  of  nitrogen  and  hydrogen. 

4th.  Those  not  classed  under  the  other  three  heads. 

Class  1. 

The  first  patent  taken  out  in  this  country  was  by  Xewton, 
1S43,  for  a  foreigner,  and  as  the  Possoz  anil  Boisiere's 
experiments  were  being  conducted  in  France  at  this  time,  it 
strikes  me  that  it  was  for  their  process.  At  any  rate,  as 
the  two  processes  are  identical  in  details,  it  will  suffice, 
seeing  it  is  more  complete,  if  I  describe  the  work  done  by 
the  latter. 

At  this  time  Possoz  and  Boisiere  were  hard  at  work  in 
France  with  a  small  apparatus,  and  had  managed  to  turn 
out  15  tons  of  prussiate  of  potash  in  a  year,  but  owing 
to  the  high  price  of  coal  and  the  want  of  good  fireclay  they 
resolved  to  transfer  their  operations  to  Xewcastle,  where  the 
matter  was  taken  in  hand  by  Messrs.  Braruwell  and  Hughes, 
who  imparted  a  great  amount  of  skill  and  energy  in  carrying 
out  the  process,  leaving  no  stone  unturned  which  would 
conduce  to  its  success.  From  the  experience  previously 
gained  in  France  it  was  confidently  expected  the  process 
would  turn  out  successful,  and  great  interest  was  centred  in 
the  trial. 

The  retorts  were  vertical,  10 — 12  ft.  long,  2  ft.  in  diameter. 
The  upper  part  was  made  of  fireclay  9  in.  thick  ;  the  lower 
part  of  iron,  where  the  cyanised  charcoal  was  cooled.  Slits 
were  cut  in  the  retorts  so  as  to  allow  of  the  furnace  gases 
being  drawn  through  the  mass  of  alkalised  charcoal  in  the 
retort.  It  was  found  before  this  was  done  that  the  centre 
of  the  mass  was  too  cold.  The  retorts  could  be  heated  to  a 
temperature  at  which  the  best  Stourbridge  fireclay  softened. 
The  method  of  procedure  was  to  fill  the  retorts  with  wood 
charcoal  which  had  been  impregnated  with  20 — 30  per  cent. 
of  K„C03.  Air  was  now  drawn  through  the  retorts  until  the 
cyanising  process  was  deemed  complete,  when  the  contents 
of  the  retort  were  lowered  by  means  of  a  revolving  screw 
into  the  cooling  chamber.  When  the  next  batch  was 
cyanised  that  already  in  the  cooling  chamber  was  by  the 
screw  lowered  into  a  tank  containing  a  solution  of  ferrous 
sulphate,  where  it  was  converted  into  prussiate  of  potash. 
The   charcoal   after  lixiviation  and  drying  was  ready   for 
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another  operation.  When  the  conditions,  such  as  flow  of 
nitrogen,  heat,  and  percentage  of  K_.<  M  l3,&e.were  favourable, 
50  per  cent,  of  the  theoretical  yield  was  obtained,  and  the 
yield  of  prussiate  from  a  bench  of  eight  retorts  was  two  tons 
per  week.  The  quality  was  very  tine  and  obtained  B  ready 
sale.  These  trials  were  commenced  in  1844,  and  continued 
uninterruptedly  until  1847,  during  which  time  thousands  of 
pounds  were  lost.  But  although  it  was  a  failure,  Messrs. 
Bramwell  and  Hughes  deserve  great  credit  for  having 
attacked  the  problem  with  a  determination  and  perseverance 
rarely  seen. 

The  chief  causes  of  failure  were — 1st.  The  loss  of  potash, 
three  parts  being  lost  for  one  part  of  prussiate  made.  This 
loss  could  partly  be  accounted  for,  as  some  combined  with 
the  material  of  the  retort  and  some  was  left  in  the  charcoal 
after  lixiviation,  but  over  and  above  this  there  was  a  loss 
which  was  never  accounted  for.  2nd.  The  large  amount  of 
charcoal  which  had  to  be  lixiviated  for  a  small  return  of 
prussiate  told  heavily  against  its  success.  3rd.  The  wear 
and  tear  of  the  plant  was  very  great,  chiefly  owing  to  the 
high  temperatures  employed. 

From  the  experience  gained  it  was  thought  that  some  of 
the  KCN  was  produced  from  the  nitrogen  in  the  charcoal,  as 
when  alkalised  charcoal  was  heated  in  air-free  space  they 
still  found  cyanide,  but  as  wood  charcoal  contains  only  a 
very  small  percentage  of  nitrogen  it  could  not  have 
amounted  to  much. 

The  yield  of  KCN  varied  with  the  temperature  of  the 
retorts,  being  greatest  when  hottest.  The  yield  was  also 
greater  with  wood  charcoal  than  with  coke,  also  with  potash 
than  soda.  The  yield  of  prussiate  per  unit  of  potash  was 
greater  than  by  the  old  process.  Great  stress  was  laid  on 
the  fact  that  water  must  be  excluded  from  the  apparatus,  as 
they  found  that  when  present  the  yield  of  cyanide  fell 
proportionally.  It  seems  strange  that  about  this  time  two 
patents  were  taken  out,  in  which  the  presence  of  water  was 
claimed  as  an  improvement.  Ten  years  later  an  extensive 
trial  was  made  at  Oedenwald,  in  Germany.  Coke  balls  of 
uniform  size  were  saturated  with  KX'0;1  and  heated  very 
strongly  in  vertical  cylinders,  but  although  the  heat  was 
very  strong  very  little  cyanide  produced,  and  the  process 
was  abandoned.  It  was  thought  that  the  heat  had  not  been 
sufficiently  strong,  as  on  looking  in  the  retorts  the  centre 
of  the  mass  was  always  very  much  cooler  than  the  part 
next  the  inside  surface  of  the  retort.  I  pass  over  several 
patents  as  there  is  no  feature  of  interest.  In  1S02 
Marguerite  aud  Sourdeval  patented  what  was  at  the  time 
considered  a  valuable  improvement,  namely  the  substitution 
of  barium  carbonate  for  those  of  the  alkalis,  the  great  poini 
claimed  being  its  infusibility,  thereby  presenting  a  much 
larger  surface  to  the  action  of  the  nitrogen  gas,  and  not 
"  clogging  "  up  the  pores  of  charcoal.  This  process  received 
a  fair  trial,  but  was  given  u;>  as  a  failure.  In  1882,  L.  Mond 
patented  a  certain  form  of  apparatus  in  which  barium 
carbonate  is  used,  but  as  his  experience  is  published  in 
the  last  July  number  of  our  Journal  it  will  be  better  for 
those  interested  to  refer  to  it.  But  it  is  very  satisfactory 
to  note  that  he  speaks  so  hopefully  of  the  future  of  the 
process. 

Some  years  ago  I  conducted  a  series  of  trials  at  St.  Rollox 
with  a  view  of  producing  ammonia  by  acting  on  alkalised 
charcoal  with  nitrogen  derived  from  the  atmosphere,  but  the 
result  was  to  add  another  to  the  long  list  of  failures;  but 
although  apparently  there  have  been  so  many,  the  experience 
gained  in  time  past  may  help  in  some  measure  to  solve  the 
problem  in  the  future. 

My  tirst  experiments  in  3-iu.  and  4-in.  M.I.  tubes  gave 
such  good  results,  often  getting  50  per  cent,  of  the  theoretical 
yield  of  ammonium  sulphate,  that  it  was  deemed  advisable 
to  erect  a  larger  experimental  plant  consisting  of  10  vertical 
retorts  6  in.  diameter,  9  ft.  long,  2  in.  thick.  The  drawings 
will  explain  the  construction  and  working  of  the  same. 
The  alkalised  charcoal,  containing  25 — 30  percent,  carbonate 
of  soda,  was  charged  into  the  top  of  retort  A,  which  was 
provided  with  a  tight-fitting  door,  the  charge  having  fallen 
into  the  part  of  the  retort  exposed  to  the  lire  B,  «a~  heated 
there  for  I  to  fi  hours  and  then  lowered  by  the  screw  (' 
into  the  cooling  box  1).  another  charge  taking  the  place 
of    the  one  drawn   down.      After  remaining   in   the  cooling 


box  until  another  charge  was  to  be  lowered,  it  was  taken 
out  at  the  door  E  into  luted  iron  boxes  and  hoisted  up  to  be 
transferred  to  the  retorts  where  it  "as  steamed,  the  ammonia 
passing  over  to  a  vessel  containing  sulphuric  acid,  where  it 
was  absorbed  and  worked  up  in  the  usual  way.  The 
nitrogen  was  supplied  from  a  blower  through  the  pipe  II  at 
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the  rate  of  about  1 — 2  cubic  feet  per  minute  for  each  retort, 
and  in  order  to  extract  the  oxygen  it  was  on  its  way  passed 
through  two  vertical  retorts  9  ft.  long  and  9  in.  diameter, 
tilled  with  iron  turnings  and  kept  red  hot.  It  was  found, 
however,  that  it  was  very  difficult  to  deprive  the  air  of  all  its 
oxygen,  anil  it  usually  gave  :!  —  5  per  cent.Os.  The  apparatus 
was  worked  continuously  for  some  months,  but  did  not  yield 
(Xll^-.st),  which  anything  like  paid  working  expenses, 
and  which  had  been  thought  possible  from  the  smaller  trials. 
There  was  no  new  feature  in  the  process  other  than  the 
construction  of  the  apparatus,  and  as  one  looks  at  it  now  it 
would  have  been  much  better  to  have  profited  by  pn 
experience.  The  chief  cause  of  failure  lay  in  the  fact  that 
a  good  conversion  eon  1.1    not  be  obtained  in  the  CI.  retorts 

as  they  woidd  not  stand  the  temperature  required.    The  loss 

of  alkali  also  amounted  to  10-— 20  per  cent.,  hut  if   special 
arrangements  were  made  this  could  lie  all  accounted  for.    The 
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cyanised  charcoal  contained  about  equal  quantities  of  cyanide 
and  cyanate  owing  to  the  presence  of  0°  in  the  nitrogen. 
In  my  small  trials  I  did  not  rind  barium  carbonate  give  so 
good  a  yield  as  soda  or  potash. 

The  best  results  were  always  obtained  with  a  strong  heat ; 
in  fact,  when  the  exit  pipes  contained  a  deposit  of  cyanide 
which  had  volatilised,  it  was  conclusive  evidence  of  a  good 
experiment.  The  reactions  involved  in  the  formation  of 
ammonia  in  the  above  process  are  usually  condensed  into 
one,  2  KCN  +  4  H20  =  KX'03  +  2  NH3  +  CO  +  H2,  whereas 
it  would  be  more  correctly  expressed  by  showing  it  in 
two  stages,  formate  of  potassium  being  formed  in  the  first 
stage,  KCN  +  2  H20  =  KCH02  +  NH3. 

Then  2  KCH02  =  K,C03  +  CO  +  H2. 

From  cyanate  only  one  reaction  is  possible — 

2  KCNO  +  4  H.,0  =  K2C03  +  (NH4)2C03. 

In  1887  Siepermann  conducted  a  series  of  trials  in  order 
to  find  out  which  temperature  was  most  suitable  for  the 
production  of  cyanides,  using  alkalised  carbon,  and  his 
residts  were  that  a  red  was  better  than  a  white  heat. 
Weldon  also,  in  provisional  patent,  1877,  says  it  was  owing 
to  the  strong  heats  employed  that  better  results  had  not 
been  obtained.  I  think  the  mass  of  evidence  is  con- 
tradictory, Possoz  and  Boisiere's  experiments  being  very 
conclusive. 

The  conditions  existing  in  the  blast  furnace  seem  to 
furnish  a  good  basis  for  the  preparation  of  cyanides,  and  it 
has  been  proposed  to  erect  one  with  this  end  in  view.  It 
has   not   been  very  satisfactorily  settled  as  to  what  is  the 


reaction  which  takes  place  when  nitrogen  acts  upon  alkalised 
carbon.     It  is  usually  expressed  so — 

K2C03  +  4  C  +  2  N  =  2  KCN  +  3  CO 

but  this  I  am  afraid  tells  us  very  little  of  the  real  truth.  There 
are  three  theories  advanced  ;  one  is  that  nitrogen  in  contact 
with  highly  heated  carbon  is  converted  into  cyanogen,  and 
on  the  reduction  of  the  salt  of  the  alkali  or  alkaline  earth 
it  combines  with  the  metal  to  form  cyanides.  What  supports 
this  theory  is  that  the  temperature  required  to  form  KCN 
is  lower  than  for  NaCN,  so  the  temperature  for  the  reduction 
of  K20  is  lower  than  that  for  Na.,0. 

Another  theory,  advanced  tirst,  I  think,  by  Berzelius,  is 
that  potassium  acetylene  (C.,K«)  is  tirst  formed,  and  this  in 
presence  of  N2  forms  KCN.  But  it  seems  strange  that  if 
such  a  compound  as  C2K2  exists  that  it  has  never  been  pre- 
pared, as  it  must  be  produced  with  facility,  and  not  only  the 
potassium  compound,  but  also  that  of  sodium,  barium,  &c. 

Until  recently  the  first  theory  appeared  to  me  to  be  the 
most  likely,  as  the  formation  of  cyanide  always  proceeded 
quickly  when  the  reduction  temperature  was  reached,  and 
taking  into  account  the  statement  of  Delbruch  that  cyanogen 
is  easily  prepared  by  passing  nitrogen  over  heated  carbon,  it 
seemed  to  be  almost  proved.  There  was  one  point,  however, 
which  seemed  to  be  against  it,  ami  that  was  the  fact  that  no 
method  for  producing  metallic  barium  by  heating  the  car- 
bonate with  charcoal  is  known,  and  still  the  formation  of 
Ba(CN)2  proceeds  easily.  In  order  to  satisfy  myself  as  to 
whether  cyanogen  was  produced  in  the  way  just  stated, 
and  imitate,  if  possible,  the  reaction  as  near  as  possible,  I 
asked  my  co-worker,  Mr.  Anderson,  to  carry  out  an  experi- 
ment on   the  following  lines  : — Having  procured  a  stock  of 
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pure  nitrogen  by  shaking  up  air  with  pyrogallate  of  soda, 
it  was  passed  out  of  A  through  (see  Fig.  1)  a  drying  tower  B, 
then  over  wood  charcoal  heated,  to  a  white  heat  in  the  iron 
tube  C,  3  ft.  long,  1 J  in.  diameter.  The  gas,  which  should  con- 
tain CN,  was  now  passed  through  a  bulb  tube  E  containing 
a  piece  of  metallic  potassium  in  bulb  F,  and  when  it  was 
deemed  that  the  whole  apparatus  was  full  of  nitrogen  the 
potassium  was  heated  strongly.  A  moderate  current  of  gas 
(about  30  litres  in  all)  was  kept  up  for  two  hours.  The  gas 
on  leaving  bulb  F  passed  through  a  flask  G  containing 
water.  At  first,  when  the  potassium  melted,  it  remained 
perfectly  clean  on  the  surface,  but  when  the  temperature 
rose  to  the  boiling  point  it  gave  off  a  white  vapour  consisting 
principally  of  potassium,  but  it  gradually,  where  the  heat 
was  strongest,  assumed  a  green  colour,  and  finally  almost 
black.  I  think  it  was  owing  to  a  little  impurity  in  the 
potassium,  as  on  heating  a  similar  piece  in  pure  N,  the  same 
appearances  were  observed.  On  testing  the  deposits  in 
different  parts  of  the  tube  metallic  potassium  was  found  to 
be  present ;  also  carbon,  but  not  a  trace  of  cyanide.  This 
experiment  was  repeated  with  sugar  charcoal  with  an  exactly 
similar  result.  In  order  to  ensure  the  charcoal  in  each  case 
being  free  from  enclosed  air,  undecomposed  organic  matter, 
&c,  the  iron  tube  containing  it  was  heated  very  strongly  for 
two  hours  in  a  stream  of  nitrogen  before  starting  the 
experiment.  At  present,  therefore,  an  explanation  of  the 
reaction  is  wanted. 

A  third  theory  has  been  proposed  as  possible,  namely, 
that  a  nitride  of  potassium  is  produced  which  combines 
with  carbon  to  form  KCN,  but  if  such  is  the  case  it  seems 
strange  that  it  has  never  yet  been  prepared.     It  is  possible 


that  the  compound  K2C20..  is  produced  as  in  the  manu- 
facture of  Ko,  and  this  in  presence  of  an  excess  of  carbon 
and  nitrogen  is  reduced,  N„  at  same  time  taking  place  of  02. 
This  would  amount  to  very  much  the  same  as  the  theory 
on  which  C2KS  is  said  to  be  formed. 

Class  2. 

Under  this  we  find  that  Scheele  in  the  last  century 
obtained  KCN  by  heating  sal-ammoniac,  K2C03,  and  char- 
coal, and  was  followed  by  Clouet  and  Kuhlmann,  who  found 
that  cyanogen  was  produced  by  passing  ammonia  over 
heated  charcoal,  4  NH3  +  3  C  =  2  NH4CN  +  CH4. 

It  was  well  known  that  NH3  passed  over  alkalised  char- 
coal produced  cyanide,  Graeger  having  obtained  93 — 93 
per  cent,  of  the  theoretical  yield  of  cyanide  by  passing 
ammonium  carbonate  over  alkalised  charcoal  contained  in 
iron  tubes  1\  in.  diameter.  In  1857  Kamrodt  tested  the 
latter  idea  and  proposed  to  utilise  the  waste  gases  produced 
in  the  manufacture  of  prussiate  by  the  old  method. 
Brinquell  about  this  time  brought  out  a  process  in  which 
animal  matter  and  alkali  were  dispensed  with,  advantage 
being  taken  of  Clouet's  and  Kuhlmann's  idea  in  which 
NH3  was  merely  passed  over  heated  charcoal.  If  NBLCN 
could  be  easily  produced  in  this  way  its  transformation 
into  KCN  or  prussiate  could  easily  be  effected. 

Fleck  says  that  he  obtains  95  per  cent,  of  the  theoretical 
yield  of  cyanide  from  ammonia  by  treating  a  hot  mixture 
of  charcoal,  sulphur,  and  potash  with  (NH4)2!S04,  the  waste 
ammonia  being  again  utilised,  the  sulphocyanate  of  potash 
reduced   to  cyanide   by   heating  with   iron   filings.     This 
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process  on  testing  afterwards  was  found   unsuccessful  iu 
practice. 

Komily  found  that  on  allowing  illuminating  gas  to  bubble 
through  ammonia  and  afterwards  igniting  and  allowing  the 
flame  to  impinge  on  the  surface  of  a  drum  revolving  in  a 
solution  of  KHO,  KCN  was  produced.  Still  later  we  have 
the  experiments  of  Readman,  detailed  already  in  the  last 
pctober  number  of  this  Society's  Journal. 

Early  in  1843  a  patent  was  taken  out  by  Laming  for  the 
production  of  cyanides  by  passing  ammonia  over  red-hot 
charcoal.  In  I860  Lucas  patented  a  process  for  impregnat- 
ing charcoal  with  K2C03,  introducing  the  mixture  into  two 
vertical  retorts  which  were  strongly  heated,  ammonia  was 
now  passed  in,  when  the  potash  was  converted  into  cyanide. 
If  prussiate  was  wanted  iron  filings  were  added  to  the 
mixture  of  K,CO;1  and  charcoal.  This  process  was,  I  believe, 
worked  on  a  considerable  scale,  but  proved  a  failure. 

Webster  impregnates  wood  with  K2CO;j,  then  chars  the 
same  in  retorts  and  passes  in  NH3  for  the  preparation  of 
cyanides. 

Class  3. 

Under  this  head  numerous  processes  have  becu  patented, 
following  very  much  on  the  same  lines,  but  so  far  as  I 
know  none  have  been  worked  on  a  manufacturing  scale. 
I  select  two  or  three  from  the  number.  Chisholm  passes 
the  products  of  combustion  through  heated  retorts  containing 
carbon,  steam  being  at  the  same  time  injected.  He  says 
that  the  nascent  hydrogen  combines  with  the  nitrogen  to 
form  ammonia,  but  if  the  combination  is  not  complete  the 
gases  as  they  leave  the  retort  are  submitted  to  an  electric 
discharge  which  is  said  to  be  of  great  service. 

Midler  prepares  hydrogen  by  leading  steam  over  heated 
carbon,  and  stores  it  in  a  gasometer.  Nitrogen  is  likewise 
prepared  by  passing  air  over  carbon,  absorbing  the  C02 
produced,  and  storing  the  nitrogen.  The  gases,  in  proportion 
3  vols.  H  1  vol.  N,  are  now  passed  through  a  tube,  being 
at  the  same  time  subjected  to  an  electric  discharge  when, 
he  says,  ammonia  is  formed. 

Young  submits  H2  and  N2  to  action  of  electric  discharge 
in  presence  of  aqueous  vapour  ;  he  claims  this  as  a  decided 
advantage. 

Class  4. 

Under  this  head  we  have  a  large  number  of  different 
ideas  brought  out.  Solvay  proposes  to  impregnate  fuel  with 
calcium  chloride  and  mix  it  with  limestone  or  other  base. 
The  mixture  is  then  charged  into  a  cupola,  steam  and  air 
being  admitted  through  the  incandescent  fuel.  Chloride  of 
ammonium  is  now  formed  and  condensed.  It  is  claimed 
that,  by  the  use  of  a  decomposable  chloride  the  limits  of 
temperature  for  the  successful  carrying  out  of  the  reaction 
are  not  so  narrow  as  when  alkalised  carbon  is  used  in  the 
ordinary  way. 

Bassett  produces  boron  nitride  by  heating  a  borate  with 
charcoal  and  alkaline  carbonate,  the  reduction  of  the  latter 
salt  to  metal  bringing  about  the  formation  of  amorphous 
boron,  which  in  an  atmosphere  of  nitrogen  forms  boron 
nitride.  This  compound  is  then  decomposed  by  heating  in 
presence  of  aqueous  vapour  and  the  ammonia  absorbed  in 
the  usual  way. 

Dufrene  passes  air  or  nitrogen  over  charcoal  which  has 
been  soaked  in  platinic  chloride  and  heated  to  produce 
finely  divided  platinum.  Hydrogen  is  passed  over  the 
prepared  charcoal  under  pressure,  when  ammonia  is  said  to 
be  formed. 

Tnineh  states  that  he  gets  nitrogen  into  nascent  state  by 
depriving  air  of  its  oxygen  with  nitric  oxide.  This  nitrogen 
is  then  brought  into  contact  with  nascent  hydrogen  made  by 
passing  steam  over  a  metal  or  by  action  of  zinc  on  an 
alkaline  hydrate,  when  NH3  is  formed.  There  are  very 
many  others,  but  as  they  are  for  the  most  part  comprehended 
under  those  already  mentioned  it  is  of  little  use  detailing 
them. 

Future  of  the  Process. — In  conclusion  it  will  be  advisable 
to  consider  whether  or  not  there  is  any  hope  of  the  process 
in  the  future,  and,  if  asked,  I  should  answer  in  the  affir- 
mative. .\s  previously  mentioned,  Mond  takes  a  hopeful 
view   of   the  process   in  which  barium  oxide   is    used  as  the 


base.  Taking  present  prices  as  a  basis  I  should  say  there 
is  a  very  much  better  chance  for  success  if  cyanide  or 
ferrocyanide  are  the  products  aimed  at,  as  shown  by 
following  figures : — 

1  ton  of  Njwill  produce  -t'7  tons  (NH)2S04  at  122,  per  ton=  561. 

1      ,,     N2    „  „       5-0    „     K,Fe(CN)6„  03Z.      „       =315*. 

1      „     N2    „  „       .ft!    „     KCN  „16M.      „       =/«;. 

You  will  see  that  the  N„convcrted  into  KCN  has  15  times, 
and  if  into  ferrocyanide,  nearly  six  times  the  value  that  it 
has  if  turned  into  sulphate  of  ammonia,  and  as  new  sources 
of  application  for  KCN  have  lately  arisen,  and  thereby 
increased  the  demand  in  a  very  marked  degree,  it  seems 
as  if  attention  should  be  more  specially  directed  to  this 
article.  It  seems  strange  converting  K.,0  or  LiaO  into 
cyanide  for  the  production  of  NH3  when  cyanide  com- 
manding such  a  high  price  has  to  be  decomposed  into 
ammonia,  an  article  of  comparatively  little  value.  As  to 
which  base  is  the  best  for  the  preparation  of  cyanides, 
opinion  is  divided  generally  between  K20  and  BaO;  of 
course  it  depends  very  much  on  whether  ammonia,  KCN,  or 
prussiate  is  to  be  the  ultimate  product.  If  KCN,  taking 
into  account  the  various  results,  one  would  fix  on  K20  as  if 
BaO  were  used.  BaCN  would  require  to  be  reconverted  into 
KCN,  which,  however,  would  be  easily  acconiplishedjby  adding 
K2S04.  If  ammonia  was  desired,  taking  into  account  the 
statement  by  Mond,  one  would  declare  for  BaO  as,  owing 
to  its  relative  infusibility  and  non-volatility,  it  is  specially 
suited  to  regeneration.  I  think,  however,  we  should  not 
overlook  the  claims  of  ammonia  as  a  base,  as  it  possesses 
important  advantages  over  the  others.  If  it  is  a  fact  that 
NH4CN  can  be  easily  produced  by  passing  NH3  over 
heated  charcoal,  as  has  been  stated  by  several  chemists, 
it  seems  to  be  of  great  importance,  because  we  have  here  a 
base  which  has  no  action  on  the  retort,  and  as  neither  it  nor 
the  NH4CN,  seeing  they  are  both  volatile,  are  retained  by  the 
charcoal  no  lixiviation  wouid  be  required.  As  regards  the 
conversion  of  the  NH4CN  into  KCN  this  could  be  accom- 
plished by  passing  the  former  as  it  issued  from  the  retort 
through  a  hot  concentrated  solution  of  KHO,  w  hereby  the 
NIIj  would  be  set  free,  and  could  be  returned  to  the  retort 
to  be  again  converted  into  cyanide.  One  great  point  iu 
having  a  volatile  base  is,  that  as  the  products  of  the 
reaction  are  formed  they  are  removed  out  of  the  sphere  of 
action,  aud  so  the  reaction  is  allowed  to  go  on  without 
interruption.  Pressure,  if  it  could  be  applied,  would  no 
doubt  help  this  process  to  a  satisfactory  conclusion. 

It  seems  to  be  a  question  of  apparatus  more  than  a 
modification  of  any  of  the  processes  named  which  will  help 
to  solve  the  problem,  and  it  seems  as  if  fireclay  retorts 
of  not  too  large  dimensions,  heated  very  strongly,  would  be 
required,  and  the  nitrogen  will  have  to  be  almost  free  from 
other  gases.  Considerable  attention  is  being  devoted  to 
the  question  at  present,  and  any  experience  that  I  have 
gained  is  at  the  disposal  of  anyone  interested  in  the  matter. 
(See  also  pages  61 — 64.) 


The  discussion  was  postponed  until  March  4th. 


JiAWyUWaas— 


THE  SALT  DEPOSITS  OE  K1IKWKA,  IN  THE 
PUNJAB. 

BY     E.    KODGEE. 

It  is  well  known  that    tin'  Indian  Government  derives  a 

considerable  revenue  from  the  duty  upon  salt,  amounting  to 
about  6,000,000/.  annually,  and  with  a  view  to  the  collect 
realisation  of  this  income,  exercises  a  jealous  supervision 
over  all  the  sources  for  the  supply  of  this  substance.  These 
sources  of  supply  are  various.  Large  quantities  of  salt 
are  imported  into  India  from  this  country,  a  considerable 
amount  is  obtained  from  sea-water  by  means  of  evaporation 
by  solar  beat,  and  similar  means  are  used  to  prepare  it  from 
the  waters  of  salt  lakes,  notably  the  Sambhur  Lake,  near 
Jeypore,  iu  the  liajputana  district,  aud,  lastly,  there  arc,  iu 
the  north-west  corner  of  the  Punjab,  the  extensive  deposits 
of    rock    salt    which    are    the  subject  of    this    paper.     The 
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deposits  are  situated  in  the  Salt  Range,  a  chain  of  hills 
which  may  be  considered  as  one  of  the  spurs  of  the 
Himalaya  mountains,  although  hardly  connected  directly 
with  them,  and  the  mines  are  not  very  far  from  the  battle- 
field of  Chillianwallah.  There  is  now  a  railway  which  runs 
up  almost  to  the  entrance  of  the  mine,  by  means  of  which 
Khewra  can  he  reached  in  about  12  hours  from  Lahore. 

The  hills  referred  to,  which  seem  to  be  singularly  barren, 
rise  boldly  and  abruptly  from  a  level  alluvial  plain,  through 
which  Hows,  at  no  great  distance  from  the  base  of  the 
mountains,  the  river  Jhelum,  one  of  the  tributaries  of  the 
Indus.  Khewra  itself  is  a  small  village,  built  well  up  the 
hillside,  depending  entirely  on  the  salt  mines  for  its 
existence,  and  almost  entirely  inhabited  by  the  miners  ami 
their  dependents. ' 

One  mine  only  is  being  wrought  at  present  ;  it  is  a  very 
extensive  one,  called  the  Mayo  mine,  which  name  was 
bestowed  on  it  in  memory  of  a  visit  paid  by  Lord  Mayo 
during  his  tenure  of  office  as  Governor-General. 

So  far  as  I  could  judge,  the  mine  seems  to  be  very 
economically  worked,  except  as  regards  the  small  salt,  to 
which,  however,  I  will  refer  later. 
The  manner  of  working  is  as  follows  :  — 
On  the  salt  being  reached,  which  is  done  by  driving  a 
tunnel  for  a  short  distance  horizontally  into  the  hillside,  a 
chamber  is  cut  in  the  salt,  45  ft.  deep,  from  front  to  bach, 
of  a  convenient  height  and  length  (varying  in  the  early 
stages  with  the  height  and  width  of  the  salt  deposit).  Then 
a  wall  of  the  solid  salt,  25  ft.  thick,  is  left  standing,  with 
only  a  12-ft.  gallery  running  through  it,  and  another  45-ft. 
chamber  is  commenced  beyond.  The  wall  of  salt  is  left,  of 
course,  to  support  the  roof.  The  workings  are  carried  on 
at  various  levels,  for  the  salt  runs  in  layers  for  900  ft.  above 
the  lowest  level  at  which  it  is  worked,  that  is  to  say,  above 
the  level  of  the  lowest  entrance  to  the  mine.  It  is  arranged 
that  tlie  chambers  in  the  various  levels  shall  coincide  with 
one  another,  and  thus  it  happens  that  when  one  chamber  is 
worked  out,  another  is  commenced  directly  above  it,  and, 
being  worked  downwards,  in  time  the  two  form  oidy  one 
chandler,  but  of  double  the  usual  height,  and  in  some  cases 
more  than  two  chambers  are  thus  run  into  one. 

Some  of  the  chambers  formed  by  this  process  are  180  ft. 
high  and  15  ft.  broad  ;  one  which  I  saw  was  so  high  that 
blue  lights  burned  below  totally  failed  to  illuminate  the 
upper  part  at  all,  and,  to  show  the  height,  a  small  fire- 
balloon  was  made  use  of.  When  I  say  that  there  are 
upwards  of  20  chambers  open,  several  of  them  as  large  as 
this,  besides  all  the  galleries  and  small  cuttings,  some  idea 
may  he  formed  of  the  vast  amount  of  salt  which  has  been 
removed,  and  this  without  doing  more  than  touching  the 
outskirts  of  the  deposit. 

About  1,200  labourers  are  employed  in  all,  and  they 
average  about  eight  annas  a  day  of  wages  on  piece  work. 
The  workers  are  all  Mahommedans,  and  they  have  a  number 
of  curious  customs,  one  being  that  they  work  only  nine 
months  in  the  year,  the  remaining  three  being  spent  among 
the  higher  lulls  in  holiday  making. 

The  salt  is  blasted  out  by  means  of  powder  and  the  lumps 
are  then  cleaned  if  need  be,  and  are  afterwards  broken  to  a 
convenient  size. 

The  tools  used  are  few  and  simple.  A  long  iron  bar  or 
"  juniper  "  for  boring  the  blast-hole  (which  the  miners  do 
by  thrusting  the  bar  with  both  bauds,  not  by  striking  it  with 
a  hammer  as  we  would  do),  a  small  hammer  for  loosening 
the  jumper  when  it  jams,  and  a  scraper  for  clearing  away 
the  powdered  salt  from  the  hole,  the  small  dust  thus 
obtained  being  used  for  tamping. 

A  tramway  runs  through  the  principal  galleries  of  the 
mine ;  it  is  worked  by  coolies,  who  are  found  to  be  more 
economical  than  mechanical  haulage,  and  large  numbers  of 
women  are  employed  as  porters  to  carry  the  salt  from  the 
working  spots  to  the  loading  stations  on  the  tramway  lines. 
As  is  usual  in  subterranean  workings  the  temperature  of  the 
mine  is  very  constant,  warm  in  winter  and  cool  in  summer. 
At  the  time  of  my  visit,  in  the  month  of  February,  the 
thermometer  was  about  86°  F.  inside  the  mine,  and  I  am 
told  that  this  temperature  is  hardly  ever  much  exceeded,  so 
that  during  the  hot  weather  the  officials  retire  into  the  mine 
for  the  sake  of  coolness  while  doing  office  work,  which  at 
other  times  is  done  above  ground. 


The  small  salt  to  which  I  referred  in  the  beginning  of  the 
paper  consists  of  the  small  splinters  and  fragments  produced 
by  the  blasting  and  by  the  trimming  the  lumps :  it  is  un- 
saleable they  say,  and  is  used  to  fill  up  old  workings  anil 
prevent  collapse.  This  seems  at  tirst  sight  to  be  a  great 
waste,  but  if  these  disused  chambers  must  be  Idled  up, 
perhaps  this  small  salt  is  the  cheapest  material  at  hand. 

The  deposit  of  salt  runs  much  deeper  than  they  work,  as 
it  is  not  considered  advisable  to  work  below  the  level  of  the 
plain ;  first,  on  account  of  water,  ami  secondly,  to  avoid  the 
extra  labour  of  carrying  the  salt  up  to  the  outer  level.  The 
deposit  is  exceedingly  compact  and  solid,  exhibiting  very 
few-  cavities  or  fissures,  and  the  mine,  therefore,  lacks  the 
picturesqueness  of  some  of  those  salt  deposits  in  which 
these  abound.  So  far  as  I  know,  only  one  cavity  of  any 
size  has  been  found,  which,  like  most  similar  ones  in  other 
salt  mines,  is  partially  tilled  with  brine,  and  has  the  roof 
covered  with  crystals,  but  it  is  only  of  small  extent. 

I  did  not  see  any  analyses  of  the  salt,  but  the  superinten- 
dent of  the  mine  informed  me  that  the  best  samples  contained 
about  99  per  cent,  of  chloride  of  sodium  and  1  per  cent,  of 
all  impurity,  including  water  and  insoluble  matter,  while  the 
worst  contained  about  96*4  per  cent,  of  chloride  of  sodium 
and  3' 6  per  cent,  of  impurity,  mostly  insoluble  matter.  I 
may  here  mention  that  fine  crystals  are  rare,  and  that  when 
extracted  the  mineral  is  of  a  pale  pinky  red  hue,  when 
viewed  in  large  masses,  when  finely  ground  it  is  as  white  as 
snow.  The  duty  upon  salt  at  the  time  of  my  visit  was 
Ks.  2" 8  per  maund  (1  maund  equals  8-j  lb.  nearly),  while 
the  cost  of  the  salt  itself  at  the  mine  is  a  mere  trifle.  I 
need,  therefore,  hardly  point  out  that  smuggling  salt  would 
be  a  very  profitable  business,  and  therefore,  to  prevent  any 
contraband  traffic,  the  mine  and  its  approaches  are  heedf  ally 
guarded  by  watchmen,  and  a  number  of  means  arc  used  to 
prevent  pilfering,  &c;  but  these  precautions  need  only  be 
alluded  to  in  passing. 

When  removed  from  the  mine,  the  salt  is  stored  in  a  store 
near  the  railway  station,  to  which  a  siding  runs.  The  salt 
is  packed  in  bags,  and  transported  in  closed  trucks,  the 
doors  of  which  are  locked,  to  prevent  the  contents  being 
tampered  with. 

In  conclusion,  I  may  say  that  these  mines  have  been 
worked  for  many  years,  how  long  is  uncertain,  but  they 
have  been  a  monopoly  of  the  Indian  Government  since  the 
annexation  of  the  Punjab  in  1819,  and  for  long  before  that 
date  were  worked  by  the  Sikhs. 

Lastly,  I  wish  to  take  this  opportunity  of  recording  my 
indebtedness  to  the  courteous  superintendent  of  the  mines 
for  the  kindness  with  which  he  received  me,  an  unexpected 
visitor,  at  an  awkward  time,  and  for  the  care  which  he  took 
that  I  should  be  shown  everything  of  interest. 

Discussion. 

The  Chairman  said  he  observed  from  Mr.  Rodger's 
description  of  the  mines  that  the  method  of  working  them 
was  much  the  same  as  employed  at  Stassfiirt.  He  observed 
also  that,  as  at  Stassfiirt,  the  salt  was  of  a  pinkish  colour, 
and  it  would  be  interesting  to  know  from  what  that  colour 
arose.  At  Stassfiirt  it  was  caused  by  crystals  of  peroxide 
of  iron,  which  formed  beautiful  objects  under  the  microscope. 
It  would  have  been  a  benefit  if  Mr.  Rodgers  had  brought 
samples  home  with  him,  so  that  some  of  our  more  enterpris- 
ing members  might  have  had  the  opportunity  of  examining 
them,  particularly  as  to  the  presence  of  bromine  and  potash 
salt. 

Mr.  Rodger,  in  reply,  said  he  had  no  opportunity  of 
ascertaining  whether  bromine  and  potash  were  present  or 
not,  as  they  could  readily  understand  when  they  considered 
in  what  an  out-of-the-way  part  of  the  world  the  mines  were 
situated.  There  chemical  analysis  was  not  brought  to  any 
degree  of  perfection,  as  the  salt  was  looked  upon  only  as  an 
article  of  food.  Regarding  the  presence  of  peroxide  of  iron, 
he  had  no  doubt  but  such  did  exist,  but  whether  or  not  it 
was  in  crystals  he  could  not  say.  In  reply  to  a  query  as  to 
whether  the  mines  were  situated  far  from  the  sea,  he  stated 
that  Kinachce  was  the  nearest  port,  which  would  be  distant, 
he  thought,  from  800  to  1,000  miles. 
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THE  QUANTITATIVE  ESTIMATION  OF 
COLOURING    MATTERS  BY  MEANS    OF  THEIR 
ABSORPTION  SPECTRA. 

BY   T.    L.   PATTERSON,  F.I.C.,  F.C.S. 

'pkkiiaps  there  is  no  property  so  characteristic  of  an 
elementary  body  as  that  observed  when  the  light  which  it 
emits  in  a  state  of  incandescence,  is  examined  under  proper 
conditions  by  means  of  the  prism.  The  smallness  of  the 
portions  of  matter  required  to  be  operated  on,  the  delicacy 
of  the  reactions,  and  the  detiniteness  of  the  results,  all  tend 
to  make  prismatic  analysis  a  most  exact  branch  of  physical 
science  and  a  very  attractive  study. 

The  same  cannot  be  said  of  absorption  spectroscopy. 
Here  we  have  no  lines  whose  position  can  be  measured 
with  exactitude,  except  in  one  or  two  instances.  Neither 
.an  we  operate  on  such  minute  quantities  of  matter.  Nor 
is  the  range  of  bodies  great  which  can  be  examined  in  this 
way.  Only  coloured  bodies,  as  a  rule,  are  available  ;  and 
of  these  only  those  which  absorb  light  selectively.  There 
are,  however,  a  goodly  number  still  left  which  we  may 
turn  to  practical  account ;  and  it  is  to  some  of  these  and 
the  method  of  their  determination  that  I  ask  your  attention 
to-night. 

Several  attempts  have  been  made  to  estimate  colouring 
matters  by  means  of  their  absorption  spectra.  So  far  as  I 
have  been  able  to  ascertain,  Vierordt*  in  1871  was  the first 
to  arrange  apparatus  for  this  purpose.  His  method  consisted 
in  the  use  of  two  slits — evidently  in  line— in  front  of  an 
ordinary  spectroscope,  one  for  a  standard  solution  of  the 
colouring  matter  under  observation,  the  other  for  one  of 
unknown  strength.  By  adjusting  and  measuring  the  widtli 
of  each  slit  by  means  of  a  micrometer  screw  where  absorp- 
tion in  the  two  solutions  was  equal,  he  was  able  to  calculate 
tin'  strength  of  the  unknown  one. 

Hugo  Schiff,  in  the  same  year,f  proposed  to  estimate  the 
colouring  matter  in  aniline  salts  and  blood,  &c.  by  diluting 
a  strong  solution  of  known  strength  until  a  certain  thickness 
had  the  same  intensity  of  absorption  when  examined  by  an 
ordinary  spectroscope  as  a  similar  thickness  of  the  solution 
of  unknown  strength.  By  observing  the  amount  of  dilution 
tin-  colouring  matter  was  readily  ascertained. 

In  1874  HennigJ  used  the  absorption  spectra  obtained 
when  light  of  equal  intensity  was  passed  through  two 
columns^of  coloured  liquid.  One  of  these  was  a  weak 
solution  of  known  strength,  gradually  augmented  until  the 
absorption  bands  were  equally  intense.  From  the  concen- 
tration of  the  known  column  and  the  height  of  both,  he 
calculated  the  amount  of  colouring  matter  in  the  unknown 

one.  „  ,.        .  , 

H.  Kriiss§  in  1882  proposed  the  use  of  a  slit  with 
adjustable  sides,  by  which  he  estimated  the  coefficient  of 
absorption  for  solutions  giving  band  spectra,  but  I  am  not 
familiar  with  the  details  of  this  process.     Anil 

ti.  Kiiiss|l  in  1887  described  a  universal  spectroscope  for 
qualitative  and  quantitative  analysis,  of  a  complicated 
construction,  with  two  slits  in  front  like  Vierordt's,  and  a 
slit  in  the  eye-piece  for  cutting  off  all  but  those  parts  of  the 
spectra  under  examination.  The  slits  were  all  controlled 
by  graduated  micrometer  screws,  and  the  intensity  of  the 
absorption  bands  measured  thereby. 

As  far  back  as  I  sr:f  I  deviseda  method  for  estimating  the 
amount  of  colouring  matter  in  solutions  which  gave  band 
spectra,  by  adapting  a  glass  tube  to  the  low  power  objective 
of  a  microscope,  which  worked  vertically  in  a  larger  tube 
fitted  to  the  sub-Stage.  '  >n  examiningthc  light,  transmitted 
through  a  coloured  solution  placed  in  the  lower  tube  by 
means  of  a  spectrum  eye-piece,  having  a  comparison  prism, 
over  which  was  adjusted  a  sealed  tube  containing  the 
standard  solution,  L  was  able  to  determine  the  height  of  a 
column  of  liquid  of  known  strength,  which  gave  the  same 
band   absorption    as  the   tube   over  the  comparison    prism. 

■  el.   ,„.  See   .lour.,  Vol.  \\l\     ir  002and  769. 
t  cli. m.  Soc.  Jour.,  Vol.  XX1\  ..  p.  760. 
i  Chem.  See.  Jour.,  Vol.  XX\  II..  p.  ©5. 

■  Chem.  Soc.  Jour.,  Vol.  XI. II..  p.  1229. 
Ber.Chem.  ties.  Vol.  XlX.,p.2739. 


The  height  of  the  column  of  liquid  was  adjusted  by  means 
of  the  sub-stage  pinion,  the  head  of  which  was  graduated  for 
the  purpose.  On  now  placing  another  solution  of  unknown 
percentage,  but  known  strength,  in  the  sub-stage  tube,  and 
adjusting  the  height  of  the  column  to  give  the  same 
absorption  as  before,  the  two  spectra  being  viewed  along- 
side each  other  in  the  eyepiece,  it  was  easy  to  calculate  the 
value  of  the  unknown  one.  The  quantity  of  colouring 
matter  being  the  same  in  each  column,  the  relative  pro- 
portions were  inversely  as  their  heights,  as  in  an  ordinary 
colorimetrical  estimation.  _ 

I  used  this  apparatus  occasionally  and  got  fairly  good 
results,  but  the  method  is  tedious  and  requires  very  careful 
adjustment  of  the  light,  and  all  the  parts  of  the  instrument. 
Tile  body  of  the  microscope  must  not  be  moved  during  an 
observation,  or  if  so,  it  must  be  brought  back  to  the  same 
position  it  occupied  before  disturbance,  otherwise  the 
intensity  of  the  light — varying  as  it  does  inversely  as  the 
square  of  the  distance— would  make  some  difference  in  the 
results.  By  moving  the  sub-Stage  in  the  path  of  the  ray  tins 
error  is  avoided.  Observations  are  made  by  setting  the 
sub-stage  milled  head  to  the  zero  mark,  and  lowering  the 
body  till  the  tube  on  the  object  glass  touches  the  bottom  of 
the  "sub-stage  tube.  On  turning  down  the  sub-stage  the 
liquid  flows  in  by  displacement  and  can  be  regulated  to  the 
proper  height  by  noticing  the  coincidence  of  the  bands  m 
the  eye-piece.  Besides  the  care  required  in  making  an 
observation,  another  difficulty  presents  itself ;  for  the 
separate  comparison  of  two  columns  of  liquid  against  a 
standard  necessitates  two  readings  and  consequently  doubles 
the  errors. 

To  avoid  these  I  sought  for  a  better  method,  and  hit  upon 
the  idea  of  adapting  a  slit  and  spectrum  eye-piece  to  a 
suitable  colorimeter.  The  only  one  1  know  of  which  lends 
itself  to  this  kind  of  work  is  that  made  by  Laurent,  of 
Paris.  In  this  instrument  two  tubes  with  flat  bottoms  for 
holding  the  solutions  to  be  examined  are  supported  side  In- 
side on  suitable  clips  or  brackets.  Two  narrow  cylindrical 
tubes  with  flat  ends  are  arranged  to  move  vertically  in  the 
larger  tubes,  by  means  of  rack  and  pinion  on  the  sides  of 
the'instrument,  with  a  range  of  50  mm.  graduated  to  half 
a  mm.  Over  each  tube  a  glass  prism  is  placed,  which 
reflects  the  light  transmitted  from  a  plane  mirror  beneath 
into  an  eye-piece,  in  which  the  two  rays  are  foeussed  as 
semi-discs  in  one  plane.  Colorimetrical  measurements  are 
easily  made  with  this  instrument,  and  the  readings  are  very 

close. 

I  found  considerable  difficulty  getting  a  spectrum  eye-piece 

fitted  to  the  colorimeter.  On  taking  it  to  a  well-known 
spectroscope  maker  in  London  he  told  me  it  was  impossible, 
and  would  have  nothing  to  do  with  it.  Mr.  Hilger  titled  an 
eve-piece  but  it  did  not  suit.  Ultimately  I  got  Mr.  \\  lute, 
of  Glasgow,  to  tit  an  adjustable  slit  just  over  the  reflecting 
prisms:  and  adapted  the  prismatic  eye-pieee  of  a  micro- 
spectroscope  myself,  with  the  result  that  I  now  have 
an  instrument  "which  works  perfectly.  I  mention  these 
difficulties,  not  because  they  are  of  any  consequence  now, 
but  to  point  out  that  one  should  not  be  discouraged  because 
an  optician  cannot  comprehend  the  principle  involved  m 
adapting  a  particular  piece  of  apparatus  to  a  special  end. 
He  must  work  it  out  for  himself. 

The  slit  opens  out  wide,  and,  as  now  designed,  the  instru- 
ment may  be  used  with  the  eve-piece  suited  for  each,  either 
for  colorimetrical  or  spectroscopic  work— qualitative  or 
quantitative. 

In  usui"  the  instrument,  light  reflected  from  the  mirror 
beneath  passes  axially  up  through  the  solution-  in  the  two 
tubes  and  moveable  columns,  where  it  is  received  on  the 
plane  faces  of  two  prisms  cut  so  as  to  totally  reflect  the 
light  twice  at  right  angles.  Both  beams  now  pass  the  slit  in 
., 'divided  slice  of  light— so  to  speak- which  is  analysed  by 
a  direct  vision  spectrum  eye-piece,  in  which  two  spectra  ot 
equal  intensity  areseen.  Gas  or  lamp  light  is  better  tor  this 
workthan  daylight,  because  it  has  no  absorption  hues  to 
interfere  with  the  bands;  and  the  less  refrangible  endol 
the  spectrum  is  brighter  than  with  any  but  direct  solar  light. 
It  i-  better  to  use  a  screen,  a-  shown  in  the  sketch,  tn  shade 

extraneous  light  off  the  eyes.    A  little  micrometer  is  adapted 

t,,  the  eve-piece  bv  which  the  hands  or  lines  can  be  measured 
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or  mapped.  Of  course  the  Fraunhoffer  and  bright  line 
spectra  can  be  examined  as  well  with  this  instrument  as  with 
any  other,  but  the  dispersion  being  necessarily  small  it  is  not 
possible  to  measure  the  lines  with  any  degree  of  accuracy. 
This  spectroscope  is  properly  adjusted  for  work  and  ready 
for  use  when  the  slit  has  a  proper  width,  and  the  two  spectra 
are  seen  in  the  eye-piece  to  have  an  equal  intensity;  and 
when  the  index  of  each  cylindrical  column  points  to  zero  on 
the  scales,  with  the  base  of  the  columns  just  touching  the 
bottoms  of  the  glass  tubes. 

Fig.  1  is  a  general  view  of  the  speetrum-absorptimeter. 
Figs.  2  and  3  arc  front  and  side  views  showing  the  path 
of  light  through  the  instrument.  The  corresponding  parts 
of  each  figure  are  lettered  alike. 


A — Mirror. 

B — Solution  observation  tubes. 

C — Displacement  glass  column  lined  with  black  paper  or 
black  velvet. 

D — Reflecting  prisms. 

E — Adjustable  slit. 

G — Spectrum  ej'e-pieee. 

H — Micrometer  scale. 

I — Wood  screen  with  dead  black  surface. 

J — Double  gas  jet.  The  centres  of  burners  correspond 
with  the  potical  centres  of  the  instrument.  The 
burners  are  set  so  as  to  present  the  edges  of  the 
flame  to  the  instrument,  not  the  flat  side  as  shown 
in  the  figure. 

K — Direct  vision  prisms. 
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If  now  a  solution  of  any  colouring  matter  which  absorbs 
light  selectively,  say  a  dilute  alkaline  alcoholic  solution 
of  alizarine  of  known  strength,  be  run  gently  into  one 
tube  from  a  pipette,  the  two  characteristic  bands  which 
this  body  displays  will  be  seen  to  come  gradually  into  view, 
on  turning  up  the  milled  head  of  the  glass  cylinder  and 
allowing  the  liquid  to  flow  in  between  the  base  and  the 
bottom  of  the  glass  tube.  By  raising  or  lowering  the 
cylinder  it  is  easy  to  get  the  exact  thickness  of  liquid 
at  which  the  bands  are  seen  to  the  best  advantage.  If 
another  solution  of  alizarine  of  unknown  strength — it  may 
be  more  or  less  concentrated — be  run  into  the  other  tube, 
and  the  milled  head  turned  so  as  to  raise  the  glass  column, 
a  point  is  easily  reached  at  which  the  two  spectra  viewed 
iu  the  eye-piece  are  seen  to  be  equal.  On  reading  off  the 
heights  of  the  two  columns,  the  strength  of  the  unknown 
one  is  found  to  be  inversely  proportional  to  the  height 
of  the  columns  and  the  strength  of  the  known  solution. 
Let  the  height  of  the  standard  column  be  a,  and  its 
strength  6,  the  height  of  the  unknown  column  c,  and  its 

strength  .r.     Then  x  is  found  by  the  formula  —  =  .r. 

I  have  said  it  is  easy  to  get  the  exact  thickness  of  liquid 
at  which  the  bands  are  seen  to  the  best  advantage.  This 
requires  some  explanation.  It  is  not  advisable  when  making 
comparisons  to  work  with  the  bands  black  or  even  very 
dark.  They  should  possess  a  somewhat  smoky  colour, 
if  I  may  so  speak,  which  is  a  dark  shadow  rather  than 
a  black  bar;  and  not  absorb  all  the  light  from  that 
part  of  the  spectrum  in  which  they  appear.  The  most 
characteristic  band  should  always  be  used  when  there 
are  more  than  one  ;  and  it  is  advisable  in  most  cases  to 
use  a  wide  slit  above  the  prisms  to  shut  out  all  portions  of 
the  spectra  except  that  under  observation.  Only  iu  this 
way  is  it  possible  for  the  eye  to  judge  of  the  shades  of 
intensity  obtained  by  movements  of  the  milled  head,  and 
find  the  point  of  adjustment  where  no  difference  can  be 
observed  between  the  bands  in  the  two  spectra. 

With  these  precautions  a  number  of  readings  are  fairly 
close  and  may  be  compared  with  those  obtained  with  a 
colorimeter.  But  the  accuracy  depends  to  a  large  extent 
on  the  sharpness  of  vision  in  the  observer,  and  a  little 
acquaintance  with  the  instrument.     With  small  percentages 
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Diagram  of  Absorption  Spectra. 

1.  Olivr  oil,  yellow. 

2.  I  (live  oil,  green. 

3.  Linseed  oil. 

I.  Rape  oil,  brown. 
5.  Rape  oil,  green. 
{',.  Hemp  seed,  brown. 

7.  Hemp  seed,  refined. 

8.  Menhaden  oil  (mixed  with  brown  rape). 
'.i.  Eosin,  V.  E. 

In.  Erythrosine,  B.  E. 

1 1.  Aniline  green. 

12.  Magenta. 

13.  Alizarin. 


great  accuracy  may  he  obtained,  whilst  with  large  per- 
centages tin-  readings  will  he  less  truthful,  hut  the  process 
is  not  intended  for  such  unless  in  exceptional  circumstances. 

I  have  made  a  number  of  experiments  to  test  the  accuracy 
of  reading,  and  illustrate  the  method  of  work. 

Olive  oil  gives  a  will  defined  band  in  the  red  end  of  the 
spectrum  No.  1,  which  is  suitable  for  testing  the  closeness 
of  independent  readings.  A  series  of  readings  were  made 
with  the  same  specimen  of  oil  in  both  tubes  of  the  instru- 
ment. When  the  left-hand  column  was  8  mm.  high,  a 
suitable  absorption  band  was  obtained  for  making  the 
observations.  The  right-Band  column  was  then  altered  and 
adjusted  until  absorption  in  the  two  spectra  appeared  to  be 
equal.  The  following  are  the  readings  of  the  right  column 
the  left  remaining  stationary  at  8  mm. 

51m. 

1st 8 

2nd 7-75 

3rd S'50 

Hh 8-25 

6th 7T.il 

6th 8-25 

7th 7-75 

8th 8-00 

9th 7'50 

10th 8-30 

The  mean  of  these  is  8  mm.  with  an  error  of  -5  mm.  + 

Solutions  of  magenta  in  alcohol  give  a  broad  hand  of 
absorption  in  the  green  part  of  the  spectrum  No.  12,  not 
very  suitable  for  this  kind  of  work,  because  broad  bauds  are 
not  so  easily  compared  as  narrow  ones  ;  but  I  have  chosen 
magenta  to  show  the  amount  of  error  to  be  expected  in 
some  cases. 

A  stock  solution  of  this  colouring  matter  was  prepared 
containing  -012  grm.  in  400  cc.  of  alcohol  =  -00003  grm. 
per  cc.  A  column  of  about  1"25  mm.  was  all  that  was 
required  of  this  solution  to  give  a  suitable  band  for  exami- 
nation, but  this  column  is  too  short  for  close  comparative 
work  ;  therefore  5  cc.  were  diluted  to  100  cc.  with  alcohol 
and  used  as  a  standard  in  the  following  experiments. 

Four  solutions,  a,  b,  c,  and  d,  wtre  made  containing 
respectively  20,  10,  4,  and  3  cc.  of  stock  solution  in  100  ce. 
of  alcohol.  Each  were  examined  separately  against  a 
column  of  the  standard  solution,  and  five  readings  wire 
taken  of  each  solution  when  the  absorption  in  the  two 
spectra  appeared  equal,  after  re-adjusting  for  each  reading. 

a.  The  readings  for  this  solution  were  8,  7 '5,  7-5,  7*25, 
and  8,  the  mean  of  which  is  7*65  mm.  w£en  the  standard 
column  stood  at  30  mm.  Calculated  from  the  strength  of 
the  solution  the  reading  should  have  been  7-5  mm. 

6.  The  readings  were  14-75,  14-5,  15,  14-75,  and  15-1, 
mean  14-8  nun.,  against  a  standard  column  of  30  mm.,  and 
the  calculated  height  is  15  mm. 

c.  Read  38,  37  25,  37,  37-5,  and  37-1,  mean  37  37  mm., 
when  the  standard  column  stood  at  30  mm.,  the  calculated 
height  being  37  ■  5  mm.     And 

d.  Read  42,  42,  41'5,  41,  and  40,  mean  41-5  mm.,  when 
the  standard  measured  25  mm.  The  true  height  should  have 
been  41-66  mm. 

Aniline  green  gives  a  well-defined  hand  in  the  red  No.  11, 
somewhat  like  chlorophyll,  but  more  refrangible.  A  series 
of  experiments  were  made  with  this  colouring  matter  in  the 
same  manner  as  with  magenta.  The  weight  dissolved  was 
the  same,  as  also  was  the  solvent  and  the  dilutions  ;  there- 
fore I  need  not  repeat  them  here. 

a.  When  the  standard  column  measured  33  mm.  the 
readings  with  this  solution  were  7*6,  7*25,  7*5,  7 '  .">.  and 
7-25,  mean  7-42  mm.  Corrected  for  strength,  the  height 
should  be  7  ■  5  mm. 

li.  With  tin-  standard  column  at  25  mm.,  read  12-1.  18'5, 
12-5,  12-6,  and  12-1,  mean  1'2'36  mm.,  instead  of  the 
calculated  height  of  12-5  mm. 

c.  Against  the  standard  at  25  mm.  read  32,  31-5,  30, 
29'75,  and  32,  mean  31,05  mm.  instead  of  31  -25  mm.     And 

</.  With  standard  at  20  mm.  read  33-25,33-5,33,33,  and 
33,  mean  33-15  instead  of  33-33  mm. 
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Tabulating  these  results  and  calculating  them   to  100,  we 
find  the  error  in  reading  to  be  as  follows : — 


Table  No.  1. — Magenta  Solution. 


- 

Calculated 
Height  of 
Column. 

Mean  Height 

of  Fi\ e 

Readings. 

Colouring 
Matter 
found. 

Error 

due  to 

Reading. 

a 

Mm. 
7-50 

Mm. 
7'65 

Per  Cent. 
98-04 

-  1-96 

b 

15-00 

14-80 

101-86 

+  1-36 

c 

37-50 

37-37 

100-35 

+     -35 

il 

41-66 

H-SO 

100-39 

+      -39 

Table 

So.  2. — Aniline  Green. 

a 

7-50 

7-43 

101-08 

+  1-08 

b 

12-50 

12-36 

101 '13 

+  I'M 

e 

31-25 

31-05 

inn-ill 

+    -i;» 

d 

33-33 

33-15 

100-51 

+    -51 

The  eye-piece  slit  was  used  with  the  green  solutions,  but 
not  with  magenta,  as,  in  the  latter  case,  better  results  were 
got  without  it.  The  errors  recorded  are  less  with  dilute 
than  with  strong  solutions,  but  none  are  excessive  when  we 
consider  that  this  is  the  most  trying  method  of  testing  a 
process  which  is  only  intended  for  estimating  small  per- 
centages of  colouring  matter.  It  would  be  easy  to  multiply 
such  experiments,  but  those  I  have  given  will  suffice  to 
show  the  error  of    reading  and   the   minute  quantity   of 


colouring  matter  required  to  make  a  quantitative  estimation. 
The  d  solutions  contain  only  -00009  =  ;a*„uil  of  a  grm. 
per  100  ec.and  much  less  would  be  required  if  the  solutions 
were  concentrated. 

In  the  experiments  just  detailed,  I  have  dealt  with  simple 
colouring  matters  ;  but  when  the  absorption  bands  occur  in 
different  parts  of  the  spectrum,  there  is  no  reason  why  two, 
or  even  more,  should  not  be  determined  in  the  same 
solution.  By  way  of  illustration  I  will  mention  the  results 
of  some  experiments  with  mixtures  of  solutions  of  the  two 
colouring  matters — magenta  and  aniline  green — we  have 
been  considering.  Known  quantities  of  these  were  mixed 
in  varying  proportions,  thus — 

I. — Contained  3  ec.  stock  solution  of  magenta  and  20  cc. 
stock  solution  of  aniline  green  in  100  cc.  alcohol. 
II. — ■  5  cc.  magenta  to  20  cc.  green. 


III.— 10  cc.          „           20  cc. 

IV.— 20  ce. 

,           20  cc. 

V.— 10  cc. 

10  cc. 

VI.— 20  cc. 

10  cc. 

VII.— 20  cc. 

,            5  cc. 

rill.— 20  cc. 

,             3  cc. 

all  made  up  to  100  cc.  with  alcohol. 

I  need  not  record  the  various  spectroscopic  readings. 
It  will  be  sufficient  to  say  that  the  mean  of  5  were  taken 
in  each  estimation,  against  the  same  simple  standards  as 
were  used  in  the  previous  experiments.  The  errors  were 
small  with  aniline  green,  but  larger  with  magenta,  especially 
in  the  strongest  solutions.  Calculating  the  ee.  of  colouring 
matter  in  100  cc.  of  alcohol  in  each  experiment,  to  100  of 
mixed  colouring  matter,  and  recording  the  result  of  the 
readings  in  percentages,  the  errors  are  brought  into  relief. 
This  has  been  done  in  the  following  table. 

Table  No.  3,  showing  the  percentage  of  magenta  and 
aniline  green,  found  in  mixtures  of  these  colouring 
matters  : — 


Table  No.  3. 


Magenta. 


Aniline  Green. 


Number  ot  Experiment. 


Calculated. 


Found. 


Error. 


Calculated. 


Found. 


Error. 


I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 


Per  Cent. 
13-01 

20-00 

33'33 

50-00 

60-00 

66-66 

80-00 


Per  Cent. 
13-51 

19-42 

32-42 

48-87 

49-66 

63-54 

77-00 

83-70 


+  0-47 
-0-58 
-0-91 
-  1-13 
-0-34 
-3-12 
-3-00 
-3-26 


Per  Cent. 
86-96 

80-00 

66-66 

50-00 

60-00 

33-33 

20-00 

13-04 


Per  Cent. 
87-24 

78-74 

64-10 

49-75 

49-70 

33-11 

19-83 

12-94 


+  0-28 
-1-26 
-2-56 
-0-25 
-0-30 
-0-22 
-0-17 

-o-io 


Experiment  V.  was  made  with  half  the  colouring  matters 
present  in  No.  IV.  solution.  The  magenta  estimation  is 
very  near  the  truth,  hut  I  consider  it  doubtful  in  the 
absence  of  other  experiments.  A  careful  examination  of 
Table  3  reveals  a  tendency  to  over-estimate  the  height  of 
the  working  column,  giving  a  —  error  in  every  determination 
except  the  first.  The  high  percentages  are  not  closely 
estimated  especially  in  the  case  of  magenta.  But  from 
50  per  cent,  down  the  —  error  has  a  ratio  decreasing  with 
the  percentage  of  colouring  matter,  confirming  what  I  have 
already  said,  that  better  results  are  obtained  with  small 
percentages.  The  decreasing  ratio  and  close  reading  are 
very  marked  in  the  estimation  of  aniline  green.  A  slight 
general  absorption  of  the  whole  spectrum  takes  place  with 
two  colouring  matters  in  the  same  solution,  which  under 
certain  circumstances  abnormally  darkens  the  band  under 
examination  ;  but  it  did  not  affect  these  estimations. 
Green,  for  instance,  darkens  the  total  spectrum  a  little,  hut 
where  it  was  present  in  largest  quantity,  as  in  experiments 
I.  and  II.,  the  error  in  the  magenta  estimation  was  least, 
and  vice  vers&. 


Turning  now  in  another  direction,  let  me  cite  a  few 
examples  illustrating  the  application  of  this  method  of 
analysis  to  ordinary  quantitative  work. 

The  estimation  of  alizarin  in  alizarin  paste  is  an  operation 
which  involves  a  considerable  amount  of  time  and  manipu- 
lative skill  in  precipitation,  filtration,  and  washing.  Con- 
siderable difficulty,  too,  is  experienced  in  getting  rid  of 
associated  colouring  matters.  With  the  spectroscope  the 
quantitative  estimation  is  as  easily  performed  as  is  that  of 
aniline  green  or  magenta,  and  the  foreign  colouring  matters 
interfere  very  little  with  the  observations.  Three  samples 
of  alizarin  paste  were  examined  in  this  way  ;  ■  025  grm.  of 
each  was  dissolved  in  alcohol  and  rendered  alkaline  with  a 
sufficiency  of  alcoholic  potash  to  give  the  characteristic 
absorption  No.  13,  and  made  up  with  alcohol  to  100  ce. 
For  comparison,  a  specimen  of  pure  alizarin  was  prepared 
by  sublimation  from  alizarin  paste,  after  solution  in  caustic 
soda,  precipitation  with  BaCln,  and  washing,  followed  by 
decomposition  with  HC'l  and  washing,  &c.  A  standard 
solution  of  the  pure  sublimate  was  then  made  containing 
•004  per  cent,  of  alizarin.     On  comparing  these  solutions  in 
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the  spectrum  absorptimeter — to  give  the  instrument  a  name 
— and  calculating  the  results  from  the  mean  of  five  readings 
which  closely  agreed,  the  first  was  found  to  contain  .V:;:t 
per  cent,  alizarin,  the  second  7 '69  per  cent,  alizarin,  and  the 
third  23 '36  per  cent,  alizarin.  Of  course  all  here  depends 
on  the  purity  of  the  standard  specimen,  and  every  effort 
should  he  made  to  secure  it.  I  do  not  say  mine  is  absolutely 
fixe  from  impurity,  having  only  been  made  for  the  purpose 
of  this  illustration  ;  but  so  far  as  it  is  pure  the  results  are 
very  close  to  the  truth.  The  first  sample  is  said  to  be  7  per 
cent,  and  the  second  10  per  cent.  Both  are  very  old 
specimens.  The  third  was  in  the  condition  of  putty,  and 
has,  I  may  mention,  a  somewhat  curious  history.  It  came 
from  Germany  in  a  lot  of  beetroot  sugar,  and  passed  the 
samplers  unnoticed  until  the  sugar  was  being  melted  in  the 
refinery.  The  alkalinity  of  the  sugar  developing  the  purple 
colour  of  the  alizarin  and  dyeing  the  men's  hands  was  the 
occasion  of  drawing  attention  to  it.  On  examination  it  was 
found  that  the  sugar  had  been  filled  into  bags  which  had 
been  previously  used  for  packing  alizarin  paste.  The  insides 
of  the  bags  were  smeared  with  alizarin,  and  some  of  them 
contained  masses  of  20  or  30  lb.  of  that  colouring  matter. 
Altogether  between  3  and  4  cwt.  were  recovered  from  that 
lot  of  sugar.  I  should  add  that  I  am  inclined  to  helieve  the 
presence  of  alizarin  in  this  connexion  accidental,  although 
the  cause  of  it  was  never  satisfactorily  ascertained. 

A  piece  of  Turkey-red  cloth  weighing  '963  grm.  and 
measuring  21  square  inches  was  treated  with  concentrated 
sulphuric  acid,  and  the  colouring  matter  precipitated  with 
water,  filtered,  and  washed.  The  alizarin  on  the  filter  was 
dissolved  in  alcohol  and  alcoholic  potash  and  made  up  to 
200  cc.  On  comparing  this  solution  with  the  standard 
mentioned  in  the  previous  experiments,  and  figuring  out  the 
result,  it  was  found  that  the  cloth  contained  0-83  per  cent, 
alizarin  and  0-4306  gnu.  per  yard. 

The  colouring  matters  in  sweetmeats,  which  are  now  so 
attractive  and  various,  can  be  determined  in  this  way — that 
is  to  say,  those  of  them  that  have  absorption  spectra.  The 
spectra  of  known  colouring  matters,  of  the  same  or  similar 
tint,  are  compared  with  that  of  the  sweet  under  examination 
until  one  is  found  to  correspond.  The  amount  is  then  easily 
ascertained.     One  example  will  suffice  here. 

Twenty  grins,  of  a  pink  tablet  were  dissolved  in  alcohol. 
The  solution  gave  two  bands  in  the  blue  which  exactly 
coincided  witli  those  exhibited  by  an  alcoholic  solution  of 
V  E  eosin  No.  9.  When  compared  with  a  solution  containing 
0-001  per  cent,  of  this  colouring  matter  the  tablet  was  found 
to  contain  0' 00294  per  cent.  This  is  a  very  small,  and  no 
doubt  harmless  quantity,  yet  it  was  easily  recognised  and 
estimated.  The  eosin  family  seem  to  be  largely  used  for 
this  purpose. 

Many  of  the  coloured  gelatin  films  used  in  confectionery 
give  absorption  spectra  by  which  the  colouring  matters  can 
be  identified.  I  have  found  aniline  greens  and  blues, 
magenta  and  eosin  pinks,  some  of  which  fluoresce  in  the 
film  almost  as  much  as  they  do  in  solution.  One  grm.  of  a 
flesh-coloured  specimen  was  dissolved  in  400  cc.  equal  parts 
water  and  alcohol.  The  spectrum  agreed  with  that  of  V  E 
eosin,  and  revealed  the  presence  of  •  162  per  cent,  of  this 
colouring  matter  when  compared  with  a  standard  solution 
containing  '001  per  cent,  dissolved  in  water  and  alcohol. 
A  purple  film  treated  in  the  same  way  yielded  "66  per  cent, 
of  magenta. 

A  paraffin  candle  was  found  to  be  coloured  with  erythrosine 
HE;  No.  10  spectrum-  Fivegrms.  were  dissolved  in  gasoline, 
and  shaken  up  with  alcohol  in  a  separator.  The  colouring 
matter  was  thus  transferred  to  the  alcohol.  After  removal  the 
coloured  solution  was  made  up  to  100  cc.  with  the  washings 
from  the  gasoline,  and  compared  with  a  standard  containing 
•001  per  cent,  of  erythrosine.  Twenty  mm.  of  the  standard 
equalled  9" 38  mm.  of  the  candle  solution,  indicating  '043 
per  cent,  of  erythrosine. 

Sometimes  a  coloured  impurity  may  be  turned  to  account 
for  the  quantitative  estimation  of  the  substance  in  which  it 
naturally  exists,  and  although  not  always  present  in  exactly 
the  same  proportion,  it  can  give  some  definite  information 
which  may  lead  to  useful  results.  The  analysis  of  oils  i-  a 
case  in  point,  I  have  often  found  the  spectrum  absorpti- 
meter useful  in   approximately  determining  the   amount   pf 


adulteration  where  certain  vegetable  oils  were  mixed  with 
those  of  animal  origin.  Chlorophyll  is  of  course  the  colouring 
matter  which  enables  us  to  recognise  the  mixture.  It  is 
always  present  in  certain  unrefined  vegetable  oils  as  an 
impurity,  and  its  quantity  is  fairly  constant  in  fresh  specimens 
of  the  oil.  One  glance  at  an  oil  with  a  pocket  spectroscope 
is  sufficient  to  reveal  the  absorption  bands  when  they  exist ; 
and  the  quantity  of  the  oil  giving  them  can  afterwards  be 
determined  in  the  absorptimeter.  The  spectra  of  oils  giving 
chlorophyll  bands  have  often  been  referred  to  anil  mapped, 
but  I  am  not  aware  that  any  attempt  has  hitherto  been  made 
to  utilise  the  bands  for  quantitative  work.  Unfortunately 
chlorophyll  is  not  always  stable.  The  bands  are  often 
eliminated  by  refining  and  long  exposure  to  light,  especially 
those  in  the  more  refrangible  end  of  the  spectrum.  Hence 
fresh  samples  should  always  be  used  for  comparison,  and 
when  kept  for  any  time,  should  be  preserved  in  the  dark. 
The  band  in  the  red  is  well  defined*  and  very  characteristic. 
The  other  three  are  all  more  or  less  faint  and  only  seen  in 
good  fresh  specimens.  The  intensity  of  chlorophyll  absorp- 
tion in  hemp-seed,  brown  rape-seed,  green  rape-seed,  linseed 
and  olive  oil  is  in  the  order  just  named ;  and  the  bands  have 
the  same  width  and  position  for  an  equal  intensity.  Their 
spectra  are  shown  in  the  diagrams,  Xos.  1  and  3 — 6.  Green 
olive  oil  differs  from  the  others  in  this,  that  it  has  only  two 
absi  irption  bands,  one  of  them  very  faint,  and  these  are  more 
refrangible  as  seen  at  No.  2.  In  linseed  and  olive  oil  the 
secondary  bands  are  very  faint,  and  seldom  met  with.  It  is 
therefore  comparatively  easy  to  distinguish  green  and  yellow 
olive  and  linseed  oil  from  others  of  the  band-giving  class. 
\Vhen  the  oil  in  a  mixture  is  not  one  of  these  or  when 
there  is  any  doubt,  it  may  be  recognised  by  chemical  tests 
and  its  quantity  found  by  the  absorptimeter.  It  is  a  good 
plan  to  map  the  absorption  spectra  of  oils  which  give  them 
on  sectional  paper  for  reference,  so  that  when  a  mixed 
sample  turns  tip,  it  can  be  seen  by  means  of  the  eye-piece 
scale  which  of  the  oils  already  mapped  the  mixed  specimen 
must  be  compared  with.  The  comparative  estimation  should 
not  be  made  unless  the  bauds  in  the  two  spectra  occupy  the 
same  position,  and  can  be  brought  to  the  same  intensity  . 

The  most  common  adulteration  of  this  kind  which  1  have 
noticed  is  that  of  mixing  linseed  with  fish  oils.  liut  olive 
and  rape  are  also  mixed  with  these  and  other  oils.  Whale, 
seal,  and  porpoise  oil  are  all  mixed  with  linseed  in  varying 
proportions,  and  no  one  whom  I  have  asked  seems  to  know 
the  reason  why  ;  indeed,  the  oil  merchants  pretend  to  be 
totally  ignorant  of  the  mixture.  Unless  whales  and  other 
fish  have  become  vegetarians  and  store  up  chlorophyll  in 
their  fat  cells,  there  must  be  some  manufacturing  reason 
for  chlorophyll  bands  appearing  so  often  in  oils  of  this  class. 
Perhaps  the  price  of  vegetable  oils,  which  is  usually  above 
that  of  fish  oils,  puts  them  out  of  the  category  of  adulterants 
into  that  of  improvers  ;  for  their  addition  undoubtedly  brings 
up  the  colour  of  dark  fish  oils,  gives  them  more  body,  and 
reduces  their  smell.  Hut  this  only  removes  them  from  one 
category  to  another,  and  is  no  justification  for  the  mixture. 
Whether  the  soap  boiler,  the  jute  manufacturer,  and  the 
leather  dresser,  who  use  fish  oils  in  large  quantity,  aro 
prepared  to  homologate  this  practice,  1  cannot  pretend  to 
say,  but  it  is  worthy  of  their  consideration  because  of  the 
extent  to  which  it  is  carried. 

Take  the  following  examples  : — 

1.  A  sample  of  whale  oil  gave  a  strong  band  of  absorption 
in  the  red  corresponding  with  the  band  in  linseed  oil.  On 
comparing  these  two  oils  in  the  instrument  the  height  of  the 
whale  column  was  11-09  mm.  (mean  of  five  closely-agreeing 

readings)  against  5  mm.  of  linseed,  indicating  -=yv~r-  =  4508 

per  cent,  of  linseed  oil. 

2.  Another  sample  of  whale  oil  absorbed  light  like  green 
olive,  and    15'63   mm.  were   equal    in  intensity  to  3  mm.  of 

that  oil.     It  therefore  contained  '"  ;  ""'  =  19-19  per  cent,  of 
green  olive  on. 

3.  A  sample  of  seal  oil  was  found  to  give  the  linseed 
spectrum,   and  24-13   mm.   were  found  to  equal   8  mm. 


•  I  have  some  samples  which  have  not  lost  thea  band  although 
exposed  to  light  for  several  years,    hi  dark  mis  the  band  is  very 

persisten)  and  alters  very  little  clnrini.-rr.nny  years. 


Jan.  31, 1820.] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


41 


8  x  1^0 
linseed,  which   shows  this   oil  to  have  contained   M        = 

33"  11  per  cent,  of  linseed  oil. 

4.  Menhaden  Oil,  the  product  of  a  small  fish  very 
plentiful  off  the  coast  of  Xorth  America,  is,  I  fear,  not  to 
be  hail  pure.  I  have  examined  three  samples  and  found  all 
mixed  with  vegetable  oil.  Two  of  these  were  said  to  be 
pure,  and  contained  respectively  about  14  per  cent,  and 
25  per  cent,  of  linseed  oil,  whilst  in  the  third,  18  44  per 
cent,  of  brown  rape  oil  was  present.  The  presence  of  rape 
was  confirmed  by  Valenta's  test,*  and  the  saponification 
equivalent.  The  spectrum  of  this  oil,  No.  8,  is  much  more 
intense  than  that  of  the  darkest  pure  linseed  oil  I  have  seen, 
and  some  of  the  secondary  hands  are  visible.  Yet  its  outward 
appearance  is  not  different  from  that  of  a  pure  brown  fish 
oil. 

.").  A  sample  of  lard  oil,  purchased  as  pure  and  genuine, 
will  be  the  last  example.  It  was  found  spectroscopically  to 
exhibit  the  band  characteristic  of  green  olive ;  and  when 
compared  with  a  pure  fresh  sample  at  the  time  of  purchase, 
now  upwards  of  two  years  ago,  indicated  the  presence  of 
1 1  •  7  per  cent,  of  green  olive  oil. 

As  I  happen  to  have  this  sample  of  lard  oil  beside  me 
still,  as  well  as  the  green  olive  against  which  it  was  tested,  I 
thought  it  would  be  instructive  to  compare  them  again.  The 
lard  oil  stood  on  a  shelf  in  the  laboratory,  exposed  to  light 
all  the  time,  but  the  olive  was  carefully  protected  from 
light,  for  testing  purposes,  by  gumming  black  paper  around  the 
bottle.  The  lard  oil  was  also  tested  against  a  fresh  sample 
of  green  olive  of  recent  date.  On  making  the  experiment, 
the  lard  oil  indicated  8-8  per  cent,  against  the  old  sample  of 
green  olive,  and  7  ■  02  per  cent,  against  the  new  one.  The 
result  is  very  interesting,  as  it  indicates  a  loss  of  chlorophyll 
by  the  bleaching  action  of  light  equal  to  about  4  ■  68  per  cent, 
of  the  olive  oil  originally  found  in  the  lard,  whilst  the  olive 
oil  protected  from  light  may  be  said  to  have  lost  little  or 
nothing  of  its  chlorophyll  during  two  years.  I-  78  per  cent., 
the  difference  between  the  last  two  estimations,  may  be  due 
as  much  to  difference  of  sample  as  to  loss  of  chlorophyll. 
The  experiment  illustrates  what  I  have  said  above  on  the 
persistency  of  the  a  band  and  the  action  of  light  on 
chlorophyll. 

In  drawing  this  paper  to  a  close,  let  me  say  that  I  have 
onlv  referred  to  a  few  applications  of  this  instrument  and 
method  of  analysis  ;  they  are  chiefly  those  to  which  I  have 
had  occasion  to  apply  them  myself,  and  others  will  suggest 
themselves  to  every  chemist.  The  colouring  matter  in 
cheese  and  butter  can  be  determined  ;  so  also  might  fuchsine 
and  elderberry  juice  when  present  in  wines.  Some  of  the 
impurities  in  anthracene  absorb  light  selectively,  which 
property  might  be  utilised  for  their  estimation.  There  are 
raanv  processes  in  the  arts  where  fairly  accurate  results 
have  to  be  got  in  the  least  possible  time,  where  this  spectrum 
method  might  be  found  useful ;  as,  for  instance,  in  many 
dyeing  operations.  Whilst  there  are  others  in  ordinary 
laboratory  practice,  where  the  quantity  of  colouring  matter 
is  so  minute  and  difficult  to  separate  and  weigh,  that  this 
method  of  determination  will  be  preferred  to  a  gravimetric 
one. 

In  conclusion,  I  beg  to  acknowlege  the  valuable  assistance 
of  my  friend  Mr.  John  McGlashan,  who  has  made  all  the 
experiments  in  connexion  with  this  paper.  I  have  also  to 
thank  Mr.  Hugh  Lusk  for  preparing  the  diagrams,  and 
several  friends  who  kindly  procured  for  me  pure  samples 
of  oils. 

Discussion. 

The  Chairman  said  that  Mr.  Patterson,  with  his  character- 
istic ingenuity  and  perseverance,  had  overcome  what  was 
the  first  step  to  a  solution  of  the  difficulty  which  lay  in  the 
way  of  the  determination  of  colouring  matters  by  means  of 
their  absorption  spectra.  A  great  deal  had  been  said  as 
well  as  written  on  this  subject,  but  he  had  never  before  found 
anvthing  entirely  conclusive  so  far  as  quantitative  determi- 
nations were  concerned.  He  was,  however,  now  satisfied 
that,  with  the  ingenious  arrangement  which  Mr.  Patterson 
bad  explained,  a  new  and  powerful  instrument  had  been 


*  See  Allan's  Com.  Orn.  Au.,  Vol.  II.,  pp.  25  and  40. 


brought  into  the  hands  of  chemists.  He  was  quite  un- 
prepared for  the  accuracy  of  the  results  obtained  with  small 
quantities,  and  even  with  the  larger  proportions  of  colouring 
matter  which  Mr.  Patterson  had  shown,  and  he  was  also 
gratified  at  the  great  utility  which  seemed  to  be  in  prospect 
for  that  branch  of  work.  It  would  scarcely  be  credited  by 
those  who  were  not  involved  in  commercial  questions  relating 
to  colouring  matters  how  much  trouble  and  disagreement 
there  existed  with  regard  to  the  estimation  of  mixed  colouring 
matters.  For  example,  a  railway  company  contracts  for  a 
large  quantity  of  "  cochineal  lake,"  and  of  course  stipulates 
that  it  shall  contain  no  other  colouring  matter.  That 
particular  colour  had  become  a  very  favourite  one  for 
passenger  carriages,  and  as  it  had  to  stand  the  sun  and 
weather  it  was  necessary  that  it  should  he  of  an  unalterable 
character.  It  was  a  very  common  practice,  however,  to 
introduce  other  colouring  matters,  such  as  "  eosines,"  and 
the  result  was  that  the  colour  of  the  railway  carriages,  after 
being  exposed  to  the  sun  for  a  short  time,  faded.  He  had 
had  a  case  of  this  kind  before  him  quite  recently. 

There  were  so  many  applications  for  which  the  process 
would  be  serviceable  that  he  believed  it  would  materially  aid 
in  opening  up  a  new  branch  of  analysis  altogether.  The 
estimation  of  the  proportions  of  some  of  the  coal-tar  colours 
which  were  used  for  colouring  sweetmeats  was  a  very  impor- 
tant one.  He  had  found  some  of  these  colours  in  confections 
lately,  but  the  idea  of  determining  accurately  the  proportion 
was  not  entertained,  for  the  want  of  reliable  methods. 

One  particularly  interesting  branch  of  this  investigation 
was  that  relating  to  oils.  He  did  not  know  whether  oils 
were  more  adulterated  now  than  formerly,  but  it  was  a  fact 
every  second  sample  that  came  into  his  hands  was  adul- 
terated. He  was  glad  to  think  that  the  comparative 
examination  of  the  chlorophyll  absorption  bands  gave  every 
hope  of  serving  not  only  to  distinguish  some  particular 
kinds  of  vegetable  oils,  but  of  determining  their  proportions. 
Mr.  Patterson  suggested  that  there  was  a  difficulty  in 
accounting  for  the  presence  of  these  higher-priced  vegetable 
oils  in  commercial  fish  oils,  which  were  generally  very  cheap. 
They  were  no  doubt  introduced  more  to  improve  the  appear- 
ance than  to  cheapen  the  article.  The  argument  was  often 
brought  forward  in  practice  and  in  courts  of  law,  that  it  was 
quite  impossible  such  vegetable  oils  could  be  present,  for 
they  were  more  expensive  than  the  oil  with  which  they  were 
mixed.  The  only  other  reason  he  could  assign  for  sucli 
adulteration  was  that  a  merchant  sometimes  got  a  job  lot  of 
these  vegetable  oils  very  cheaply,  perhaps  at  a  bankrupt 
sale  or  under  special  circumstances,  was  at  a  loss  to  obtain  a 
suitable  outlet  for  it,  and  so  found  it  convenient  to  mix  them 
with  another,  although  ordinarily  a  cheaper  oil.  But  the 
chemist  had  nothing  to  do  with  that.  All  he  had  to  do 
was  to  make  sure  that  his  methods  of  analysis  were 
unimpeachable,  and  his  practice  correct ;  then  he  would 
almost  invariably  find  that  these  anomalies  were  explicable 
through  the  existence  of  special  conditions  or  circumstances. 

Mr.  Biggabt  asked  if  the  presence  of  cotton-seed  oil  in 
lard  could  be  detected  by  Mr.  Patterson's  process. 

Mr.  Ellis  asked  how  two  colouring  matters,  where  the 
hands  happened  to  overlap  each  other,  could  be  determined. 

Mr.  Patterson,  in  reply  to  Sir.  Biggart,  said  that  his 
process  could  not  be  applied  to  cotton-seed  oil  because  it 
gave  no  absorption  spectrum.  It  could  be  applied  only  to 
those  oils  he  had  mentioned,  with  a  few  others  of  which  he 
had  not  got  samples,  and  he  would  just  like  to  mention 
that  too  much  confidence  was  not  to  be  placed  on  his  or 
any  other  process.  With  reference  to  Mr.  Ellis's  question, 
in  such  a  ease  the  colouring  matters  could  not  he  determined 
together.  They  would  require  to  be  separated,  if  possible 
by  treatment  with  different  solvents,  or  in  other  ways. 


Meeting  held  on  Monday,  3rd  December  1889,  in  the  Rooms 
of  the  Philosophical  Institution,  (jueen  Street,  Edinburgh. 


PROFESSOR    CRUM    BROWN,    D.SO.,   P.R.S.,    IN   THE    CHAIR. 
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as  a  rule  be  any  difficulty  in  determining  which  of  the  salts 
is  the  normal.  In  the  case  of  the  cinchona  alkaloids,  how- 
ever, which  contain  two  nitrogen  atoms  of  different  value  in 
the  molecule,  and  form  two  platinie  salts,  the  question  is  not 
so  Bimple,  hence  in  some  books  the  ordinary  quinine  sulphate 
(,).„  H..SO,,,  is  described  as  the  basic,  in  others  as  the  normal 
salt.  It  is  a  matter  of  old  observation  that  several  of  the 
organic  bases  when  precipitated  by  caustic  alkali  dissolve  in 
excess,  though  it  was  not  till  a  few  years  ago  that  C'hastaing 
proved  that  this  is  due  to  the  formation  of  definite  com- 
pounds of  the  alkali  and  alkaloid.  He  regarded  morphine 
as  resembling  phenol  in  so  far  as  it  contains  a  hydroxyl 
atom  which  readily  allows  its  hydrogen  to  be  replaced. 
This  having  been  shown  to  be  the  case  in  regard  to  morphine, 
it  became  interesting  to  know  whether  other  alkaloids  which 
are  readily  soluble  in  alkalis  contain  a  similar  hydroxyl 
group.  With  this  view  the  author  and  StockmanJ  experi- 
mented in  narceine,  but  did  not  succeed  in  replacing  a 
hydrogen  by  a  methyl  or  ethyl  group,  by  the  method  which 
easily  effects  the  desired  change  on  morphine. 

In  conclusion,  reference  is  made  to  the  alkaloids  of  the 
ammonium  as  distinguished  from  the  ammonia  type, it  being 
considered  that  the  former  class  have  not  received  all  the 
attention  they  deserve.  This  probably  arises  from  the  fact 
that  they  have  a  tendency  towards  a  similarity  of  physio- 
logical action.  The  author  approves  of  the  names  used  by 
Crura  Brown  and  Fraser,§  as  "  methylmorphium  iodide  " 
and  "  ethylstrychnium  chloride."  The  name  "  morphine 
methiodide"  suggests  a  compound  quite  analogous  to 
morphine  hydriodide,  which  is  misleading,  as  the  former 
body  does  not  yield  morphine  by  any  method  of  treatment, 
but  always  other  products,  and  possesses  also  a  physio- 
logical action  quite  distinct  from  that  of  the  morphine  salts. 
When  morphine  or  codeine  is  heated  in  a  sealed  tube  with 
hydrochloric  acid,  apomorphine  is  produced,  but  when  the 
so-called  "  morphine  ethochloride  "  is  similarly  treated  no 
apomorphine  appears,;!  which  is  additional  proof  of  the 
essential  dissimilarity  of  the  two  classes  of  compounds. 
These  facts  appear  to  constitute  a  strong  confirmation  of 
the  accuracy  of  the  opinion  held  by  Professor  Armstrong 
and  others,  viz.,  that  the  ordinary  alkaloids!  salts  are  merely 
molecular  compounds.  It  seems  not  unlikely  that  these 
ammonium-like  alkaloids  may  become  chiefly  useful  as 
media  for  the  preparation  of  new  alkaloids,  for  as  methyl- 
codeiura  hydroxide  yields  by  heating  with  an  alkali,  the 
potent  compound  methocodeine,^  we  may  anticipate  that 
an  analogous  action  will  occur  in  other  instances. 


NOTES   OX   THE  ALKALOIDS. 

BY    D.  B.  DOTT,    F.R.S.E. 

There  exists  considerable  diversity  of  definition  of  the 
term  alkaloid,  which  is  indeed  regarded  by  Professor 
Armstrong  as  indefinable.  The  author  objects  to  a  definition 
which  makes  the  term  apply  only  to  compounds  of  a 
markedly  poisonous  character,  or  to  compounds  of  a  vege- 
table  origin,  considering  that  an  alkaloid  should  be  regarded 
as  suction  account  of  its  constitution  and  chemical  pro 
perties.  and  without  reference  to  its  source  or  physiological 
action.  It  is  maintained  that  an  alkaloid  is  any  alkali-like 
or  basic  organic  compound,  whether  of  the  SH3  or  NH4 
type,  and  that  the  term  is  also  applicable  to  the  basic 
compounds  in  which  phosphorus  or  arsenic  takes  the  place 
of  nitrogen.  The  views  enunciated  by  Professor  Armstrong* 
regarding  the  properties  of  nitrogen  are  criticised,  the  author 
contending  that  there  is  little  evidence  to  show  that  nitrogen 
is  a  substance  of  great  activity  in  the  elementary  or  atomic 
as  distinguished  from  the  molecular  state.  A  study  of  the 
alkaloids^does  not  obviously  confirm  the  theory,  as  many  of 
these  bodies,  such  as  cinehonine  and  ecgonine,  are  physio- 
lo<ncally  very  feeble  substances  while  on  the  other  hand 
certain  glucosides,  like  digitalin  and  strophanthin,  are 
powerfully  toxic.  Whence  it  is  hardly  probable  that  the 
toxicity  of  the  poisonous  alkaloids  is  in  any  direct  sense  due 
to  their  nitrogen. 

The  remainder  of  the  paper  is  occupied  by  some  general 
remarks  on  the  alkaloids  and  their  salts.  Although  all 
alkaloids  are  probably  potentially  crystalline,  some  few  have 
obstinately  resisted  ail  attempts  to  crystallise  them.  Among 
these  is  beberine.  The  author  was  the  first  to  preparef  a 
crystalline  salt  of  that  base,  and  was  enabled  to  confirm  the 
accuracy  of  the  formula  C13H.:,N03,  ascribed  by  Fliiekiger 
from  an  analysis  of  the  amorphous  base.  The  hydrochloride 
crystallises  in  trimetric  prisms,  which  is  the  form  nearly 
always  assumed  by  alkaloidal  muriates.  Whence  it  is 
probable  that  many  double  salts  of  alkaloids  could  be 
prepared,  although  "the  double  muriate  of  morphine  and 
codeine  is  almost  the  only  one  which  is  prepared  in  practice. 
The  custom  (common  in  "this  country)  of  describing  salts  of 
the  formula  BHC1  as  hydrochlorates  is  condemned  as 
erroneous,  the  expression  more  probably  applying  to  the 
so-called  chlorates,  B.HGT03,  hydrochloride  being  the  more 
correct  designation  of  salts  of  the  former  formula.  Reference 
is  then  made  to  a  question  of  some  interest,  which  has 
received  very  little  attention.  It  is  well  known  that  while 
some  of  the  alkaloids  are  strong  bases,  whose  solutions  turn 
red  litmus  blue,  other  members  of  the  class  do  not  affect 
litmus,  and  only  form  well  defined  salts  with  the  stronger 
acids.  In  some  cases  the  combination  of  acid  and  base  is 
so  feeble  that  decomposition  is  caused  by  water. 

It  has  not  been  determined  which  of  all  the  known 
alkaloids  is  the  strongest.  The  author  tried  a  series  of 
experiments  to  determine  which  of  the  opium  bases  is  the 
strongest,  by  treating  equivalent  weights  of  two  of  them  with 
an  equivalent  of  hydrochloric  acid  in  presence  of  water ;  and 
also,  in  some  instances  by  digesting  a  molecular  weight  of 
one  salt  in  solution  with  a  molecular  weight  of  another 
alkaloid.  Conclusive  results  are  not  always  obtained. 
Codeine  is  the  strongest  and  narcotine  or  narceine  the 
weakest.  Though  doubtless  the  point  is  principally  deter- 
mined by  the  relation  which  the  nitrogen  bears  to  other 
groups  in  the  molecule,  it  appears  that  the  solubility  of  the 
base  is  also  a  factor  in  the  case.  For  instance,  codeine  is 
far  more  soluble  both  in  water  and  in  alcohol  than  is 
morphine,  SO  thai  thefonneris  in  a  more  favourable  posi- 
tion for  combining  with  the  acid.  In  the  case  of  an  alka- 
loid which  forms  two  or  more  hydrochlorides,  there  cannot 

•  Jnum.  ('hem.  Sue.  Ind.  18S8. 
t  Pharm.  Jour.  I8S0. 


Communication, 


DEVELOPMENT  OF  VOLTAIC  ELECTRICITY  BY 
ATMOSPHERIC  OXIDATION  OF  COMBUSTIBLE 
GASES. 

BY  LUDWIG   MOXD,  HOME. 

This  Journal,  Vol.  Y1I1.,  Xo.  12,  p.  990,  contains  an  abstract 
of  a  note  on  the  above  subject  by  C.  R.  A.  Wright  and 
C.  Thompson  taken  from  the  Prone-lings  of  tin-  Royal 
Society,   4G,   372 — 876.     In    this    abstract    the    following 

OCCUT8  : — 

"The  battery  described  by  Mond  and  Longer  (this 
Journal,  lSs;t,  550)  is  substantially  identical  in  principle 
with  the  batteries  previously  described  by  Wright  and 
Thompson  (Pro.  Boy.  Soc.  14,  1S2)."  Tin-  Statement  is,  in 
my  opinion,  incorrect. 

( in  referring  to  the  earlier  communications  on  this  subject 

by  Wright  and  Thompson,  including  the  paper  quoted  in  the 

(Pro,  Roj  •  Soe.   11,  1Sl>)  it  will  be  found  that  none 


X  Unpublished  experiments. 

«  Trims.  Key.  See.  Edin.  xiv., 693, 

Unpublished  experiments  of  the  author. 
«   Qrimaux,  Comptes  Bendns,  xcii. 
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of  their  previous  papers  mentions  with  a  single  word  the 
construction  of  a  gas  battery  involving  the  distinguishing 
principle  of  the  battery  described  by  .Mond  and  ]. anger,  viz., 
the  use  of  porous  plates  impregnated  with  an  electrolyte  and 
coated  on  both  sides  with  electrodes.  The  first  intimation 
that  Messrs.  Wright  and  Thompson  ever  made  and 
experimented  with  such  a  battery  is  given  in  their  note 
communicated  to  the  Royal  Society  on  the  20th  June  1880, 
and  it  thus  becomes  evident  that  they  have  not  previously 
described  a  battery  "substantially  identical  in  principle" 
with  Mond  and  Lunger's.  The  best  proof,  however,  of  how 
far  Messrs.  Wright  and  Thompson  have  been  from 
approaching  to  Mond  and  Langer's  battery  so  late  as  April 
1888,  the  date  of  their  previous  communication  to  the  Koyal 
Society,  is  afforded  by  the  concluding  paragraph  of  that 
paper,  which  in  summing  up  the  results  obtained  with  the 
various  batteries  therein  described,  states: — 

"  In  no  case  could  any  current  capable  of  depositing  a 
few  milligrammes  of  silver  per  day  be  obtained  with  an  E.M.F. 
as  great  as  1  volt " 

Batteries  similar  to  those  described  by  Wright  and 
Thompson  in  their  note  of  June  1889  have  been  made  by 
Dr.  Langer  and  myself  as  far  back  as  March  1885,  but  it 
has  taken  us  until  February  1888,  the  date  of  a  patent 
specification  giving  a  full  and  detailed  description  of  the 
battery  in  its  present  form,  to  perfect  our  invention — a  fact 
which  will  surprise  no  one  at  all  conversant  with  the 
difficulties  of  the  problem. 


journal  anto  patent*  literature. 


I.— GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

PATENTS. 

An  Improved  Measure  and  Funnel  for  Liquids.  T.  Brown, 
Newcastle-on-Tyne.  Eng.  Pat. '  18,259,  December  4, 
1888.     Grf. 

Tins  is  a  combined  measure  and  funnel  with  a  spring  valve 
attachment,  and  is  intended  for  use  in  measuring  liquids. 
The  funnel  can  be  made  of  any  size,  and  has  its  sides 
graduated  to  any  measure  required,  thus  obviating  the 
necessity  of  first  pouring  the  liquid  into  a  measure.  The 
lower  part  (or  neck)  contains  a  ball-joint  and  valve,  kept  in 
position  by  a  spring  attached  to  a  rod  extending  upwards 
to  the  top  of  the  handle,  where  it  is  worked  by  the  pressure 
of  the  thumb.— E.  S. 


Improvements  in  the  Manufacture  of  Filtering  Material, 
applicable  to  the  Filtration  and  Purification  of  Water, 
Sewage  Effluents,  Saccharine  Juices,  Alcoholic  Liquors, 
and  other  Liquids  and  Fluids.  H.  E.  Gregory  and 
G.  MacDonald,  London.  Eng.  Pat.  18,177,  December  12, 
1888.     id. 

Tin:  process  consists  essentially  in  reducing  ferric  oxide  by 
heating  it  in  contact  with  gaseous  fuel.  Small  pieces  of 
iron  ore,  preferably  haematite,  are  packed  into  a  retort 
heated  externally,  preferably  by  producer  gas.     When  the 


*  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  phis  postage,  to  Mr.  II.  Reader  Lack. 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chancery 
Lane.  London,  W.C.  The  amount  of  postage  maybe  calculated  as 
follows : — 

1  f  the  price  does  not  exceed  Sd \d. 

Above  8d.,  and  not  exceeding  Is,  tW Id. 

„     Is.  6d.,     „  „         is.  id lid. 

„      2*.  id.,      „  „         3s.  id 'Id. 


charge  is  at  a  cherry-red  heat  gaseous  fuel  is  admitted  into 
the  retort  and  brought  into  thorough  contact  with  the  ore. 
At  the  end  of  four  or  five  hours  if  the  exit  gas  be  inflam- 
mable the  process  is  finished  and  the  charge  raked  out  and 
allowed  to  cool.  Ordinary  coal  gas  or  other  gaseous  fuel 
may  be  used  instead  of  producer  gas.  The  retorts  may  be 
oscillated,  rocked,  raked,  &e.,  by  machinery.  The  magnetic 
oxide  so  produced  is  available  for  filtering  water,  sewage, 
sugar  syrups,  alcoholic  liquors,  &c. — J.  M.  H.  M. 


Improvements  in  Apparatus  for  Distilling,  Evaporating, 
or  Concentrating  Liquids.  W.  Lawrence,  li.  G.  Gat'tou, 
and  ( '.  H.  Garton,  London.  Eng.  Pat.  83,  January  2, 
1889.     lb/. 

Tins  invention  applies  to  multiple-effect  distilling  apparatus, 
in  which  the  vapour  raised  from  the  liquid  in  the  first  vessel 
is  made  use  of  for  heating  the  partly-heated  liquid  trans- 
ferred to  the  second,  that  arising  from  evaporation 
in  the  second  vessel  for  heating  the  liquid  transferred 
to  the  third,  and  so  on,  until  all  the  heat  introduced 
in  the  original  steam  is  exhausted.  Thus  the  liquid  "  may 
pass  in  succession  from  vessel  to  vessel  as  many  times  as 
the  columns  of  liquid  in  the  pipes  may,  added  together, 
amount  to  the  pressure  of  the  initial  steam  and  liquid  in  the 
first  vessel."  The  claims  of  the  patentees  principally 
embrace  thu  construction  and  arrangement  of  steam  jackets 
with  internal  corrugated  heating  surfaces,  pipes,  and 
cylinders  of  spiral  and  other  shapes,  as  well  as  means  for 
causing  the  liquid  under  treatment  to  flow  over  the  heating 
surface  in  thin  films.     There  are  three  sheets  of  drawings. 

— li. 


Improvements  in  and  Apparatus  for  obtaining  Fresh 
Water  from  Salt  Water.  J.  S.  Stevenson  and  H.Steven- 
son, South  Shields.     Eng.  Pat.  186,  January  4, 1889.    8</. 

The  object  of  this  invention  is  to  provide  means  whereby 
fresh  water  can  be  obtained  from  salt  water  with  fuel, 
which,  together  with  the  apparatus,  occupies  but  a  small 
amount  of  space,  and  is  of  small  weight  as  compared  with 
the  amount  of  fresh  water  produced.  The  boiler  for 
evaporating  the  salt  water  is  heated  by  liquid  fuel  (as 
petroleum),  and  is  preferably  made  with  an  internal  flue,  and 
return  flues,  and  has  a  hand-hole  with  a  packing  of  india- 
rubber  or  asbestos,  so  that  cleaning  can  be  readily  done.  The 
steam  passes  into  a  condenser  which  consists  of  an  inner 
pipe  with  thin  walls,  and  surrounded  by  a  jacket  in  which 
cold  water  circulates.  The  liquid  fuel  is  stored  in  a  tank, 
"and  kept  under  a  pressure  sufficient  to  maintain  a 
continuous  feed  against  the  pressure  of  the  vaporised  oil  by 
an  air  pump,  which  pumps  air  into  the  tank  above  the  level 
of  the  liquid."  "The  liquid  under  this  pressure  is  then 
conveyed  to  burners  on  the  Ilunscn  principle,"  The 
apparatus  is  especially  suitable  for  use  on  ships'  lifeboats. 

— E.  S. 


Improvements  in  Apparatus  for  Distilling  Sea  or  other 
Water.  J.  Newton,  London,  and  D.  A.  Quiggin, 
Liverpool.     Eng.  Pat.  538,  January  11,  1889.     8d. 

This  invention  relates  to  that  class  of  apparatus  in  which 
pure  water  is  produced  by  the  distillation  of  sea  or  other 
water,  the  source  of  heat  being  the  heat  in  steam,  which  may 
be  impure,  and  is  not  therefore  allowed  to  mix  with  the 
pure  water  produced  in  the  apparatus.  The  primary  steam, 
however  produced,  is  admitted  into  a  vertical  evaporator, 
and  passing  through  tubular  heating  surfaces,  preferably 
helical  coils,  is  condensed  and  forms  impure  water  which  is 
allowed  to  flow  away.  The  secondary  steam  generated  in 
the  evaporator  passes  into  other  and  similar  evaporators, 
and  produces  pure  tertiary  steam,  which,  on  its  way  to  the 

e tenser,  passes  through  a   feed  heater,  and  heats  the  feed 

water  which  is  supplied  to  the  evaporators.  For  details  the 
specification  and  drawings  must  be  consulted. — E.  S. 
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An  Improved  Composition  or  Preparation  to  prevent 
Incrustation  in  Steam  Boilers.  W.  D.  Pratt,  Nottingham. 
Eng.  Pat.  607,  January  1l',  1889.  id. 
Irish  moss  or  other  gelatinous  seaweed  is  boiled  in  water  to 
form  a  glutinous  decoction.  To  this  are  added  "  malt 
culms "  and  a  small  quantity  of  dextrin.  These  are 
thoroughly  mixed  and  poured  into  moulds  ill  the  form  of 
blocks,  preferably  10  in.  x  10  in.  x  3  in.,  and  dried  in  a  kiln. 
The  proportions  of  the  ingredients  vary  with  the  hardness  of 
the  water.  One  pound  of  the  composition  to  each  horse-power 
of  the  boiler,  or  to  each  100  gallons  of  water,  is  stated  to 
keep  the  boiler  free  from  incrustation  for  about  six  months. 

— E.  S. 


Improvements  in  Apparatus  for  Mixing,  Incorporating,  or 

Effecting  the  Circulation  of  Liquids  and  Semi-Liquids 
in  Vessels.  S.  B.  Boultou,  T.B.Haywood,  H.  E.  Boulton, 
and  E.  K.  Gabbett,  London.  Eng.  Pat.  840,  January  16. 
1889.  8d. 
The  patentees  produce  the  circulation  of  liquid  in  tanks  or 
cauldrons  by  rotating  therein  an  upright  central  shaft  to 
which  is  secured  an  inverted  conical  easing  open  at  both 
ends  and  fitted  with  internal  radiating  blades,  which  is 
entirely  immersed  in  the  liquid.  Centrifugal  action  causes 
the  liquid  to  rise  within  the  casing,  thereby  drawing  fresh 
liquor  from  below  and  discharging  at  the  top.  Or  the 
conical  easing  may  be  reversed,  withdrawing  the  liquid  from 
the  surface  and  discharging  below,  the  effect  being  to 
produce  circulation  of  the  liquid  in  the  tank  without  the  use 
of  mechanical  stirrers.  The  specification  is  accompanied  by 
one  sheet  of  drawings,  showing  variations  in  the  arrangement 
and  in  the  shape  of  the  propeller. — B. 


Improvements  in  or  applicable  to  Edge-Runner  Mills  for 
Crushing  or  Grinding  Cement,  Ores,  and  the  like. 
W.  R.  Taylor,  Rochester.  Eng.  Pat.  1772,  January  31, 
1889.  6d. 
The  patentee  directs  a  blast  of  air  between  the  grinding 
surfaces  of  any  comminuting  machine,  such  as  an  edge- 
runner,  thus  removing  the  finer  portions  of  material,  already 
sufficiently  ground,  from  between  those  surfaces,  so  as  to 
aid  their  action  on  the  coarser  particles.  A  typical  apparatus 
consists  of  an  edge-runner,  on  the  spindle  of  which,  at  its 
lower  end,  is  a  bell  or  inverted  cup,  whose  rim  fits  into  a 
circular  groove  in  a  boss  on  the  bed-plate  concentric  with 
the  spindle,  thus  forming  a  chamber  into  which  air  can  be 
forced  by  a  pipe  from  the  lower  side  of  the  bed-plate.  The 
air  is  led  away  by  pipes  from  the  sides  of  the  bell  or  inverted 
cup  to  the  rear  of  the  edge-runners,  and  acts  as  described 
above.  If  desired,  scrapers  may  also  be  added  to  loosen 
the  material  for  the  better  action  of  the  blast.—  B.  B. 


An  Improved  Evaporating  and  Condensing  Apparatus  for 

Producing  Fresh  Water  from  Sea-  Water  or  other  Fluid 
for  Drinking  Purposes  and  for  Jloiler  Feed.  H.Ferguson, 
London.     Eng.  Pat.  11,742,  July  23,  1889.     8</. 

The  object  of  this  invention  is  "  to  afford  means  by  which 
the  use  of  high-pressure  steam  for  evaporating  the  sea-water 
in  the  evaporator  can  be  employed,  by  which  a  high  duty 
may  be  obtained  from  an  apparatus  of  small  weight,  ami 
occupying  little  space."  Special  arrangements  are  made  for 
the  easy  and  rapid  circulation  of  the  sea-water  in  the 
evaporator,  and  also  for  the  production  of  dry  steam  from 
the  same,  in  order  that  the  water  resulting  from  the  con- 
densation of  the  steam  may  be  practically  pun'  and  fresh. 
For  details,  the  drawings  attached  to  the  specification  must 
be  consulted. — E.  S. 


Improvements  in  Signalling  Apparatus  for  Indicating  the 
Presence  of  Explosive  ( 7ast  s  in  the  Atmosphere.  E.  Stern 
and  M.  Kaufmann,  Cologne,  Prussia.  Kng.  Pat.  13,668, 
August  30,  1889.     6d. 

See  under  XL,  page  81. 


An  Improved  Method  of  Charging  Liquids  with  Gas. 
II.  H.  Lake,  London.  From  C.  A.  Catlin  and  C.  L.  Sweet- 
laud,  Rhode  Island,  and  K.  Cox,  New  Jersey,  t'.S.A. 
Eng.  Pat.  16,037.  October  11,  1889.     8<z. 

The  system  and  apparatus  here  described  are  intended  to 
be  applied  to  mixed  gases  only,  the  object  being  to  separate 
a  pure  gas  from  the  mixed  gases,  and  simultaneously  to 
combine  the  pure  gas  with  the  liquid  under  treatment  in  a 
simple  and  expeditious  manner.  This  is  done  by  allowing 
the  gas  to  traverse  the  upper  portions  of  a  succession  of 
closed  vessels  in  a  continuous  stream,  whilst  the  liquid 
occupies  the  lower  part  of  the  same  vessels  and  is  discharged 
intermittently  from  each  vessel  to  the  next  in  a  direction 
contrary  to  the  flow  of  the  gas.  The  liquid  in  each  vessel 
is  agitated  to  meet  and  mingle  with  the  gas  in  the  form  of 
spray,  and  may  be  retained  there  until  any  desired  degree  of 
saturation  or  chemical  combination  has  been  reached. 

The  drawing  accompanying  the  specification  shows  one 
arrangement  of  apparatus,  which  has  been  designed  with 
special  reference  to  the  production  of  an  acid  sulphate 
solution  of  magnesia,  by  exposing  water  holding  powdered 
oxide  of  magnesium  in  suspension  to  the  fumes  of  burning 
sulphur,  which  consists  principally  of  sulphurous  acid  and 
nitrogen.  It  is,  however,  applicable  also  to  the  combination 
of  other  solutions  and  gases.  The  apparatus  consists  of 
several  cylindrical  closed  vessels,  which  are  placed  one 
above  the  other  with  their  axes  horizontal.  Through  each 
passes  a  horizontal  shaft  driven  by  independent  gearing, 
and  provided  with  agitating  blades,  which  are  immersed  in 
the  liquid  to  about  the  height  of  the  shaft.  The  upper 
portions  of  the  vessels  are  connected  externally  by  pipes  at 
alternate  ends,  for  conducting  the  gas  which  enters  at  one 
end  of  the  lower  vessel  to  ascend  and  successively  traverse 
all  the  vessels  from  end  to  end.  Other  connexions  exist, 
fitted,  however,  with  shut-off  valves,  for  discharging  the 
liquid  from  one  vessel  to  the  other  as  may  be  required.  The 
liquid  first  enters  the  upper  vessel  and  the  gas  the  lower, 
causing  a  contrary  movement,  with  a  view  to  allowing  the 
enriched  liquid,  as  it  descends,  to  meet  with  gas  of  ever 
richer  composition.  The  claim  is  for  both  the  method  and 
suitable  apparatus.— B. 


II.-FUEL.  GAS,  AND  LIGHT. 

The    "  Godillot"    Furnace  for   Inferior   Fuels.      Brail. 
Bull.  Soc.  d'  Encouragement,  1889,  289—296. 

This  is  a  report  made  to  the  Societe  d' encouragement  by 
Mr.  Briill  on  behalf  of  the  Comite  des  arts  micaniques,  and 
refers  to  a  tire  grate  and  furnace  arrangement  perfected  by 
G.  Alexis-Godillot,  of  Paris,  for  burning  inferior  and  in- 
different fuels. 

The  object  of  the  inventor  is  the  construction  of  a  furnace 
in  which  the  refuse  from  many  classes  of  manufacture  can 
be  satisfactorily  utilised  in  the  heating  of  boilers  and  for 
other  mechanical  purposes.  Such  refuse,  which  is  generally 
produced  in  considerable  quantities,  consists  of  small 
particles  of  poor  quality  for  heating  purposes,  and  contains 
a  great  deal  of  moisture.  It  follows  that  a  furnace  for  the 
proper  consumption  of  this  fuel  must  be  capable  of  dealing 
with  large  quantities  at  a  time,  which  makes  it  necessary  to 
resort  to  automatic  feeding.  The  ingenious  way  in  which 
the  inventor  has  carried  out  the  requirements  is  shown  in 
the  accompanying  drawings,  in  connexion  with  the  heating 
of  an  ordinary  French  boiler. 

The  tire  grate  is  composed  of  a  number  of  horizontal  steps 
one  above  the  other,  in  the  form  of  a  half-circle  in  plan.  It 
projects  from  an  upright  wall  in  front  which  carries  the  fuel 
inlet  and  the  automatic  feeding  arrangement.  The  fuel 
being  pushed  continuously  over  the  crown  plate  of  the  grate, 
descends  all  round  over  the  steps,  in  a  conical  layer  of 
material  which  gradually  attains  to  incandescence,  and 
arrives  on  the  lower  floor  of  the  grate  thoroughly  consumed 
and  burnt  out.      Referring   to  the  drawings,  A    is  the  tire- 
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box  ;  IS  the  charging  trough,  in  which  works  C,  the  feeding 
screw,  which  is  provided  with  a  tapering  axle  for  the  pre- 
vention of  clogging;  D  is  the  half-circular  step  grate  ;  E  an 
opening  for  lighting  the  tire;  F  the  ashpit;  G  a  sight  tube  for 


ascertaining  the  state  of  the  fire  and  the  accumulation  of 
ashes  on  the  ashpit  floor;  H  the  boiler  with  heaters  under- 
neath ;  I,  I,  channels  for  heating  the  air  before  it  enters  the 
fireplace  ;  J,  J,  doors  for  access  to  the  fireplace  ;  K  ashpit 


Fig.  1. 


Fig.  2. 
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door ;  L  gearing  for  driving  the  feeding  screw.  This  sj'stera 
of  firing  would  appear  to  have  now  been  in  use  for  some 
time  and  been  applied  by  the  inventor  to  a  variety  of 
materials  such  as  sugar  cane  megass,  spent  tan,  wood 
shavings  and  bark  cuttings,  dye  wood  chips,  refuse  from 
flax  fibres,  &c,  some  of  them  containing  more  than  60  per 
cent,  of  water.  Some  20  reports  of  varying  applications  of 
the  furnace  were  submitted  to  the  committee  together  with 
several  records  of  special  experiments.  One  of  the  latter  is 
reproduced  in  the  report  and  refers  to  experiments  lasting  for 
two  days,  carried  out  at  Mulhousc-on-the-Khine  on  the  3rd 
and  4th  of  June  1885  with  two  boilers  having  2,150  square 
feet  of  aggregate  heating  surface,  and  fired  with  chips  of 
wood.  The  table  accompanying  the  report  shows  that  the 
chips  contained  62  ■  3  per  cent,  of  water  and  were  burnt  on 
the  first  day  at  the  rate  of  0-51  lb.  of  moist  chips  per 
square  foot  of  heating  surface  per  hour,  during  which  time 
0'73  lb.  of  water  were  evaporated  per  square  foot  of  heating 
surface.  On  the  second  day  the  boilers  were  forced,  and 
tlie  consumption  of  fuel  and  water  amounted  to  1  '22  and 
1  -8  lb.  respectively,  for  the  same  units  of  time  and  surface. 
The  amount  of  evaporation  in  each  case  was  calculated  from 
water  at  freezing  temperature,  and  the  steam  taken  at  the 
average  working  pressure  of  22  lb.  per  square  inch  above 
the  atmosphere.  The  extent  of  the  grate  surface  is  not 
given  in  the  report,  and  it  is  therefore  impossible  to  calculate 
the  amount  of  fuel  that  can  be  profitably  consumed  under 
the  circumstances  per  square  foot  of  grate  surface,  a  point 
of  equal  importance  with  that  of  the  consumption  of  fuel 
per  square  foot  of  heating  surface. — 11. 


Roumanian  Petroleum.     S.  Taubes-Karladu.     Zeits.  f. 
angew.  Client.  1889,  605—606. 

Tiik  richest  petroleum   districts  of   Koumania  are  situated 
at  the  south-east   of   the  Curparthian  Mountains,  where   the 


oil  is  obtained  sit  five  different  spots.  In  many  places, 
especially  at  Ploiesti,  the  ground  is  charged  with  gas  to 
such  a  degree  that  it  is  only  necessary  to  bore  a  hole  and  a 
jet  of  inflammable  gas  issues  at  once.  The  working  of  the  oil 
is  conducted  in  shafts  and  galleries,  the  roofs  and  walls  being 
closed  in  with  boards.  The  total  yield  from  Walaehei  amounts 
to  9,000  tons,  and  the  product  contains  20 — 23  per  cent,  of 
solid  paraffin.  It  is  exported  to  Vienna  to  a  considerable 
extent  and  yields  about  15  per  cent,  of  petroleum  naphtha 
on  refining.  The  wells  are  50 — 70  metres  in  depth,  some 
as  much  as  120  metres.  Deeper  borings  and  large  refineries 
have  been  established  recently  by  foreign  enterprise,  and 
the  output  of  oil  has  increased  rapidly  of  late.  The  oil 
districts  stretch  along  the  southern  side  of  the  Carpathians 
to  an  extent  at  present  unknown,  in  the  provinces  of 
Prahova,  Dimbowitza,  and  Buzen,  and  the  fields  appear 
tojbe  connected  with  those  of  Galicia  (this  Journal,  1889, 
768).  Two  varieties  of  crude  oil  are  distinguished  (1) 
I'dcura  ;  and  (2)  Titciu.  The  latter  contains  the  material 
for  refining  purposes  anil  yields  78  per  cent,  of  burning 
naphtha.  It  cannot  be  imported  into  Austria-Hungary  on 
account  of  the  high  duty,  but  is  freely  exported  to  Germany 
(where  there  is  no  duty  on  the  raw  product),  and  after 
refining  the  lighting  oil  can  be  sold  at  18 '4  marks  per 
hectolitre,  whilst  American  oil  commands  27  marks.  (This 
refers  to  1884.)  The  petroleum  from  Momesti  and  Cash) 
flashes  at  17° — 19°  C.  (10°  below  Russian  petroleum),  and 
begins  to  distil  at  80",  yielding  a  large  proportion  of  distillate 
up  to  150°.  Roumanian  nils  from  eight  districts  are  described 
by  Istrati  (Jahrbuch  des  Organischen  Laboratoriume  zu 
Bucharest,  1888 — 89)  and  contain  from  42 — 65  per  cent, 
of  photogen,  5 — 20  per  cent,  of  petroleum  naphtha,  and 
11 — 25  per  cent,  of  solid  paraffin.  The  residues  yield 
nearly  50  per  cent,  of  photogen  when  carefully  rectified. 
A  sample  from  lVicureti  (Prahova)  yielded  50  per  cent. 
of  lighting  oil  of  sp.  gr.  O'SOO  and  distilling  between  125° 
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ami  280°.  Austrian  and  American  crude  petroleum  both 
yield  about  50 — 55  per  cent,  of  good  burning  oil,  whilst 
the  Russian  product  does  not  give  more  than  20  per  cent. 

— C.  A.  K. 


Relative    Cost    of   Lighting     by    Gas,    Petroleum,    and 
Electricity*     Gas  World,  12,  Go. 

M.  Holland,  engineer,  Mons,  recently  read  a  paper  before 
the  Engineering  Association  of  the  Liege  School,  in  which 
lie  discusses  the  relative  cost  of  lighting  by  petroleum,  coal 
gas,  and  arc  and  incandescent  lamps.  Full  tables  of  his 
results  are  published  in  "Le  Gaz,"  1889 — 90,  No.  4. 

With  regard  to  petroleum,  his  basis  is  a  price  of  6'  oid. 
per  gall.,  a  consumption  of  0'0248  gall,  per  hour,  a  light  of 
29 '3  candles  at  45°  (40  candles  horizontally),  an  allowance 
of  0'096(Z.  per  hour  per  lamp  for  attendance,  aud0'14(f. 
for  upkeep,  wicks,  glasses,  rags,  &c. ;  then  per  candle-hour 
the  petroleum  costs  (for  light  at  45°)  5-453  and  the  extras 
4-704,  or  together,  1C- 157  thousandths  of  a  penny.  If  the 
lam],  consume  25  per  cent,  more  petroleum  for  the  same 
light,  the  hourly  cost  per  candle  power  is  11 '52  thousandths 
of  a  penny. 

With  regard  to  coal  gas,  he  gives  a  series  of  data,  from 
slit  burners  to  Wenham  So.  4  : — 


Types  of  Burners. 


Angles. 


Candle 
Power. 


Slit  burner < 

Argand < 

Clamond  (new)' 

Welsbaeh } 

Cardinal 

Siemens'  regenerative,) 
No.3 1 

Wenham,  No.  2 •{ 


Wenham,  No.  I . 


0 
45 

0 
45 
45 

0 
45 
45 

0 
45 

0 
45 
90 

0 
25 
45 
65 
90 


16'9 

17-2 

21-9 

19-4 

21U 

14-4 

10-5 

21-9 

65-3 

46-9 

28-4 

41*5 

45'8 

99-0 

152-0 

170-0 

200-0 

202-0 


Hourly 
Con- 
sumption. 


Cub.  Ft. 

per 
Candle. 


Cub.  Ft. 
8-90 

9-04 

8-4-1 

8-51 

6-71 

8-36 

3-06 

7-73 

16-25 

16-10 

8-80 

9-07 

9'04 

24-19 

21-10 

23-84 

24-19 

23-63 


0-523 
0-520 
0-3S5 
0-438 
0'318 
0-233 
0-349 
0-353 
0-240 
0-344 
0-310 
0-204 
0-197 
0-244 
0-159 
0*141 
0-121 
0-118 


Selecting  from  these  the  data  of  illumination  at  45° 
downwards  as  being  the  most  generally  useful,  we  have, 
taking  the  price  of  gas  at  3s.  4|d.  per  thousand  cubic  feet — 


Burners. 

Cost  of  Oas  per 

Caudle  Hour ; 

Thousandths 

of  a  Penny. 

Upkeep  and 

Interest ; 
Thousandths 
of  a  Pejin}'. 

Total  Cost 

per  Hour; 

Thousandths 

of  a  Penny. 

21-456 

1-280 

2-2-712 

17-856 

1-007 

18-923 

Clamond  (new). 

12-960 

1-248 

11-208 

14-227 

1-423 

15-650 

14-400 

0-912 

15-312 

Siemens,  No.3  .. 

14-035 

2-381 

10-416 

Wenham,  No.  2  . 

8-294 

1*411 

9-705 

No.  4  . 

5-731 

0-970 

6-701 

Observe  the  quality  of  gas  dealt  with.  With  the  first  of 
these  compare  28-candle  gas  in  a  5-foot  burner  at  a  price  of 
3s.'.  6d.,  or  16-candle  gas  at  2s. ;  in  this  case  the  cost  of  gas 
is  7\  thousandths  of  a  penny  per  caudle  per  hour. 

With  regard  to  incandescent  electric  lamps,  M.  Holland 
gives  the  candle-hour  prices  as  follows  :  for  an  installation 
where  there  is  spare  power  15 "36,  for  a  special  installation 
of  a  least  200  lamps  with  machinery  29-76,  for  a  domestic 
installation  45- 12  to  59'52  thousandths  of  a  penny. 

In  the  same  address  M.  Holland  speaks  of  the  efficiency 
of  a  gas  burner  varying  according  to  the  access  of  air  and 
the  temperature  attained  by  the  flame.  According  to  him 
the  luminous  efficiency  is  almost  exactly  proportional  to 
the  temperature;  whence,  in  part,  the  effect  of  heating  the 
air  supply.  The  heating  of  the  incoming  air  should  be 
done  by  the  products  of  combustion,  not  bythe  flame  directly, 
Heaticg  the  gas  tends  to  produce  deposits.  The  most 
advantageous  supply  of  air  is  that  at  which  the  tip  of  the 
flame  is  just  about  to  become  brown ;  less  than  this, 
smokiness  comes  on  ;  more  than  this,  the  flame  becomes 
winter  but  the  lighting  power  falls  off.  To  see  this  in  an 
extreme  form,  double  the  length  of  the  chimney  of  an 
argand  lamp :  the  flame  is  whiter  but  the  room  is  less 
brightly  lit.  This  is  of  importance  even  when  the  air  supply 
is  heated.  In  larger  burners  the  causes  of  loss  of  heat  tire 
less  effective  per  unit  of  volume  of  the  flame,- and  the 
incandescent  shell  is  thicker  in  a  more  voluminous  flame, 
whence  the  larger  flame  is  hotter. 


Notes  from  the  Caucasus.     Chem.  Zeit.  13,  1159. 

This  is  a  reprint  of  an  article  on  the  inexhaustibleness  of 
the  Balakhani  naphtha  basins,  from  the  "  Xovoye  Obozreuie." 
It  goes  over  the  same  ground  covered  already  by  Professor 
Mendeleeffs  article  (this  Journal,  1889,  753).— D.  A.  S. 


77ie  Valuation  of  Coal-tar  Pitch  to  be  employed  as  a 
Binding  Material  for  Patent  Fuel  (Briquettes).  V. 
Muck.     Zeits.  f.  d.  Berg.-llutten  und  Salinenw.  37. 

The  author  gives  the  degrees  of  hardness,  the  temperature 
of  softening,  and  the  quantity  and  nature  of  the  residue  left 
on  coking,  for  24  samples  of  pitch.  According  to  Preissig 
hard  pitch  is  the  more  suitable  for  binding  purposes,  whilst 
Lunge  is  of  opinion,  and  with  reason,  that  soft  pitch  possess- 
ing a  softening  point  of  50J — 60°  C.  is  the  best.  The  author 
here  remarks  that  in  Westphalia  soft  pitches  are  generally 
employed.  The  tenacity  of  a  sample  is  generally  judged  by 
the  "  chewing  test,"  but  in  some  instances  this  test  is 
misleading  and  must  be  supplemented  by  a  determination 
of  the  softening  temperature.  The  commonly  accepted 
opinion  that  soft  pitches  are  blacker  and  more  glossy  than 
hard  ones  is  pretty  correct,  but  still  mistakes  may  occur. 
The  amounts  of  coke  yielded  by  different  samples  of  pitch 
vary  very  much  and  bear  no  relation  to  the  degrees  of 
hardness  and  temperatures  of  softening.  Briquettes  of  good 
quality  must  not  fall  to  pieces  in  the  fire.  According  to  the 
author  this  breaking  up  is  due  to  the  expansion  of  the  pitch 
during  heating.  The  author  obtained  from  hard  pitches 
in  every  case  a  voluminous  residue  on  coking,  whilst  the 
soft  pitches  examined  yielded,  with  one  exception,  a  solid 
coke.  It  was  found  that  those  briquettes  which  easily 
crumbled  in  the  fire  were  in  all  cases  manufactured  from 
pitch  yielding  a  large  residue  on  coking,  whilst  those  which 
retained  their  shape  when  heated  were  prepared  from  soft 
I  pitch  yielding  a  solid  coke.  For  this  reason  the  author 
earnestly  recommends  manufacturers  to  apply  the  coking 
test  to  those  pitches  which  are  to  be  used  in  the  preparation 
of  briquettes.— H.  T.  P. 


Estimation  of  Ferrocyanogen  Compounds  i 
products  of  Gas  Manufacture.  \i.  Gasch. 
Gasbeleucht,  1889,  966—971. 

■See  under  XXIII.,  page  111. 


the    By- 
Journ.    f. 


*  Compare  this  Journal,  1S88,  642. 
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Aeruled  Fuel  (  'omjnun/'s  Si/stem  for  Bnrninij  Oil.    Eng. 
and  Mill.  J.  1889,  432. 

In  most  systems  for  burning  oil  either  a  steam  jet "  atomises  " 
the  oil  or  the  oil  is  heated  in  retorts  and  converted  into  gas 
before  being  burned.  Such  systems,  from  their  nature, 
compel  the  use  of  more  or  less  apparatus  in  the  tire-box  or 
furnace — in  some  cases  the  retort  being  placed  therein,  while 
in  others  the  fire-box  is  tilled  with  fire-brick,  or  other 
'refractory  material,  to  be  heated  and  then  used  as  a  means 
to  ignite  the  fuel.  In  this  method  compressed  air  is  used 
for  atomising  the  oil,  and  the  pressure  is  so  well  governed 
that,  no  matter  what  the  boiler  pressure  may  be,  a  uniform 
pressure  of  five  or  ten  pounds  is  kept,  or  whatever  number 
of  pounds  per  square  inch  is  best  suited  for  the  perfect 
combustion  of  the  oil,  regardless  of  what  may  be  on  the 
boiler.  This  method  of  governing  must  result  in  a  perfectly 
uniform  heat  of  almost  any  intensity  desired. 

Another  point  of  great  advantage  is  that,  where  possible, 
the  burners  arc  placed  so  that  the  orifices  are  exactly- 
opposite  each  other,  thus  intensifying  the  heat  and  burning 
the  oil  so  completely  that  there  is  no  dripping  and  con- 
sequently no  necessity  for  a  drip-pan  or  fire-brick  to  catch 
the  oil  that  escapes  from  the  burners  without  being  atomised. 


By  this  arrangement  of  burners,  "  brick  arches,"  "  breakers," 
or  other  devices  in  the  tire-box  of  the  boilers  are  not  needed, 
so  that  in  the  event  of  the  oil  supply  giving  out  from  any 
cause,  a  wood  or  coal  fire  can  be  immediately  built  without 
any  delay  whatever,  or,  if  occasion  should  ever  require,  both 
coal  and  oil  can  be  burned  at  the  same  time. 

It  is  claimed  that  oue  pound  of  oil  will  do  the  work  of 
from  three  to  six  pounds  of  the  best  hard  coal  in  forges,  and 
do  it  better.  There  is  less  liability  of  overheating  or 
burning  stock,  and  in  fact  it  is  every  way  superior  to  and 
cheaper  than  coal,  and  only  equalled  by  natural  gas  in 
economy  and  cleanliness.  The  system  can  be  adapted  to 
any  forge,  hut  as  it  is  necessary  to  use  from  10  to  25  pounds 
air  pressure  per  square  inch,  a  compressor  of  some  kind  is 
necessary.  All  oil  can  be  below  the  burners,  thus  preventing 
the  flooding  of  furnaces  through  carelessness,  and  meeting 
the  requirements  of  the  insurance  companies. 

Fig.  1  shows  the  application  of  this  system  at  the  Upson 
Nut  Company's  plant,  at  Cleveland,  ().,  for  the  forging  id' 
nuts  and  bolts.  The  result  here  seems  to  prove  most 
satisfactory,  the  cost  of  the  oil  being  much  less  than  coal, 
while  the  dies  wear  longer  as  there  is  less  scale  on  the 
work,  and  in  addition  the  uniformity  of  heat  enables  the 
workmen  to  do  more  and  better  work. 


Fig.  1. 


Fig.  2  shows  a  forge  adapted  to  a  large  variety  of  general 
work.  One  cylinder  containing  six  burners  is  placed  on 
one  side  only,  leaving  one  end  open  to  receive  the  work. 
Both  ends  may  be  left  open,  if  desired,  for  heating 
long  pieces  of  iron  or  steel  in  the  centre.  By  putting 
in  an  adjustable  or  moveable  brick  partition  the  operator 
may  shut  out  as  many  burners  as  are  not  wanted, 
reduce  the  area  of  the  fire-box,  and  only  use  one  or  two 
burners  as  may  be  best  suited  to  the  work  being  done.  For 
general  work  this  is  a  standard  forge,  and  is  used  by  the 
Boston  and  Albany  railroad  for  hardening  and  tempering 
locomotive  springs,  beating  large  pieces  of  steel  for  forging, 
and  for  any  work  that  requires  a  high  degree  of  heat  at 
short  notice. 


The  most  important  feature  about  the  system  seems 
to  consist  in  the  placing  of  the  oil  supply  at  a  level  lower 
than  the  fire,  thus  entirely  obviating  the  risk  of  sadden 
combustion  of  a  large  amount  of  oil,  with  its  consequent 
danger,  either  through  carelessness  or  unavoidable  accident. 

— O.  If. 


PATENTS. 

Improvements  in  or  appertaining  to  the  Separating  ami 

<  'ollecting  of  the  Solid  Materials  from  l'lune.  Smoke,  Or 

tin    like.      \V.    P.   Thompson,    Liver] 1.      from     1'.    1'. 

Dewey,  Washington,  U.S.A.   Eng.  Pat.  14,644,  September 

17,  1889.     Gi/. 

Scrubbing  with  water  often  fails  to  remove  the  solid 
particles  from  fume  or  smoke,  owing  to  the  fact  that  they 
pass  through  the  apparatus  without  being  wetted  thereby. 
It  is  proposed,  therefore,  to  use  instead  various  organic 
chemicals,  either  in  aqueous  solution  or  without  water  at 
all.  The  organic  substances  suggested  are  "  crude  petroleum 
and  the  products  (tf  its  refining  (except  coke),  organic  acids 
and  salts  of  the  same,  alcohols  and  alcoholic  derivatives, 
waxes,  fats,  resins,  tiirpcncs,  bisulphide  of  carbon,  and  fixed 
drying  and  essential  oils." — A.  K.  I). 


Apparatus  for  Manufacturing  Heating  Cos.     A.  Kitson, 
Philadelphia,    U.S.A.     Eng.  Pat.  14,922,  September  21, 

1889.     8(/. 

A  gas  generator  i-  divided  by  a  vertical  partition  into  two 
fuel  chambers  connected  at  the  bottom  by  a  base  chamber. 

A  mixture  of  highly-healed  air  and  steam  is  blown  in  at  I  he 
top  of  one  chamber  downwards  through  the  incandescent 
fuel  therein,  and,  passing  through  tin-  base  chamber,  ascends 
through  the  second  fuel  chamber,  whence  it  issues  at  the 
top  as  a  heating  gas  of  high  quality,  free  from  carbonic  acid. 
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After  working  in  this  way  for  a  certain  time,  the  direction  of 
the  current  is  reversed,  the  blast  being  admitted  at  the  top 
of  the  second  fuel  chamber,  and  so  on  alternately.  In  the 
base  chamber,  and  about  the  bases  of  the  fuel  chambers, 
are  disposed  coils  wherein  the  necessary  heating  and  super- 
heating are  performed.  If  desired  the  blast  may  be  driven 
downwards  simultaneously  through  both  generators,  the 
gases  mingling  in  the  base  chamber,  and  being  drawn  thence 
for  consumption.  This  arrangement  allows  the  introduction 
of  a  hydrocarbon  along  with  the  air-and-steam  blast,  into  one 
fuel  chamber  at  a  time  if  so  preferred. — A.  E.  1). 


Desulphurising  the  Lime  used  in  Gas  Purifiers  and 
recovering  the  Sulphur  therefrom.  W.  T.  Walker,  Lou- 
don.    Eng.  Pat.  15,655,  October  30,  1888.     id. 

Carbonic  acid  gas  (preferably  that  "  which  is  driven  off  in 
revivifying  the  lime  from  carbonic  acid  gas  ")  is  introduced 
into  the  lime  which  has  become  charged  with  sulphur  or 
sulphur  compounds,  the  carbonic  acid  displacing  the  sulphur 
compounds  which  pass  into  any  suitable  appliance  for 
receiving  or  recovering  the  sulphur,  for  example,  into  a  gas- 
holder, or  direct  into  a  condenser  and  scrubber,  aud  thence 
into  a  "Claus  Patent  Kiln,"  in  which  the  sulphur  is  obtained 
and  deposited. — F.  S. 


Improved  Process  of  and  Apparatus  for  Manufacturing 
heating  or  Fuel  Gas.  K.  Loomis,  Hartford,  U.S.A. 
Eng.  Pat.  15,983,  November  5,  1888.     8d. 

Tins  improved  process  relates  to  the  alternate  production  of 
producer-gas  aud  water-gas.  In  making  the  former,  air  with 
a  little  steam  is  drawn  downwards  through  the  fuel  by  an 
exhauster.  Hy  this  means  the  tarry  and  other  vapours 
distilling  from  the  newly-charged  layers  of  coal  are  brought 
into  contact  with  the  heated  fuel  aud  converted  into  fixed 
gas.  This  arrangement  also  obviates  many  inconveniences 
that  have  arisen  when  the  attempt  has  been  made  to  attain 
the  same  end  with  a  blast  forced  downwards  by  pressure 
applied  above.  The  producer-gas,  being  drawn  off  at  the 
bottom,  is  caused  to  pass  first  through  a  flue  system  (which 
acts  subsequently  as  a  steam  superheater  for  the  production 
of  water-gas),  and  then  through  a  water  cooler  before 
reaching  the  exhauster.  When  the  fuel  in  the  generator  is 
raised  to  incandescence  the  exhauster  is  stopped,  and  steam 
superheated  by  traversing  the  flue  system  above  mentioned, 
is  admitted  at  the  bottom  of  the  generator.  The  resulting 
water-gas  is  drawn  off  at  a  point  between  the  incandescent 
fuel  and  the  recently  added  coal  distilling  above  it,  so  that 
the  vapours  arising  from  the  latter  mix  with  the  water-gas, 
and  are  fixed  without  undergoing  a  destructive  decomposition. 

—A.  K.  D. 


Improvements  in  the  Manufacture  of  Colic  and  in  the 
Ovens  and  Apparatus  employed  therefor.  J.  Niniino, 
Edinburgh,  anil  J.  Scotland,  Airdrie.  Eng.  Pat.  18,918, 
December  27,  1888.     8d. 

The  floor  of  the  coke  oven  is  moveable  and  mounted  upon 
a  horizontal  axis,  so  that  it  can  be  made  to  tilt  and  discharge 
the  coke  upon  a  sloping  screen  placed  below.  The  dust  and 
refuse,  passing  through  this  screen,  fall  into  a  suitable 
receptacle,  while  the  colte  proper  rolls  forward  into  a 
bucket  where  it  is  quenched  before  being  discharged  into 
-A.  R.  D. 


Improvements  in  or  relating  to  Furnaces  for  Utilising 
Hydrocarbon  as  Fuel,  and  in  Burners  and  operating 
Devices  applicable  therefor.  G.  C.  Dymond,  London. 
From  the  Aerated  Fuel  Company,  Springfield,  U.  S.  A. 
Eng.  Pat.  18,954,  December  28,  1888,  lid. 

A  closed  tank  is  kept  filled  to  a  certain  level  with  liquid 
hydrocarbon  by  a  float  valve  of  simple  construction.  Attached 
to  this  tank  is  a  burner,  formed  injectorwise,  so  that  com- 
pressed air  forced  into  the  tank  leaves  the  burner  nozzle 
mixed  with  the  hydrocarbon  in  an  atomised  form.     This 


blast  entering  the  furnace  is  caused  to  play  upon  some 
soli. I  portion  thereof,  which  soon  becomes  highly  heated 
and  completes  the  atomisation  of  the  fuel,  so  that  perfect 
combustion  is  secured  and  a  very  intense  heat  obtained  (see 
previous  page).— A.  R.  D. 


Improvements  in  Coke  Ovens.     H.  Simon,  Manchester. 
Eng.  Pat.  1271,  January  23,  1889.     8d. 

These  improvements  are  intended  to  facilitate  the  removal 
of  coke  from  those  ovens  which,  being  made  in  the  form 
of  vertical  shafts  somewhat  wider  at  the  bottom  than  at 
the  top,  allow  their  contents  to  drop  out  when  a  door  at 
the  bottom  is  opened.  Extending  lengthwise  below  the 
group  of  ovens  is  formed  a  firebrick  structure  sloping 
downwards  each  way  from  the  central  line,  the  slopes 
terminating  in  gratings.  When  discharged  from  the  ovens 
above,  the  coke  tumbles  down  the  slope  and  over  the 
grating  (whereby  the  small  is  removed)  into  waggons 
placed  below  to  receive  it.  The  firebrick  structure  is 
utilised  as  a  regenerator  wherein  the  waste  furnace  irascs 
are  caused  to  heat  the  air  required  for  combustion. 

—A.  R.  D. 


IV-COLOURING  MATTERS  AND  DYES. 

On  Dehydrothiotoluidiue.    P.  Jacobsen.    Per.  22,  330 — 335. 

This  is  one  of  several  researches  which  have  recently  been 
carried  out  for  the  purpose  of  determining  the  constitution 
of  primuline.  The  author  heated  this  colouring  matter  with 
phosphorus  and  hydriodic  acid  to  200°  for  8 — 12  hours. 
On  opening  the  tubes  HUS  was  evolved.  The  contents 
were  mixed  with  water,  filtered,  and  the  residue  extracted 
with  hydrochloric  acid.  From  this  solution  the  base  was 
precipitated  with  ammonia  and  crystallised  several  times 
from  alcohol.  The  formula  of  the  body  is  Ci4H12N.,S,  and 
it  is  identical  with  a  thio-compound  prepared  by  heating 
paratoluidine  with  sulphur  in  the  proportions  of  10:6 
to  190°,  and  finally  to  220°.  Almost  all  toluidine  had 
disappeared  after  six  hours.  To  separate  the  dehydro- 
thiotoluidiue from  other  compounds,  the  melt  is  ex- 
tracted with  hot  hydrochloric  acid  (sp.  gr.  l'OG),  and 
the  solution  precipitated  with  water  ;  the  precipitate  is 
purified  by  repeating  this  treatment,  and  finally  separated 
by  diluting  and  neutralising  with  ammonia.  After  crystal- 
lising several  times  from  alcohol  the  melting  point  rises 
to  190° — 191°,  which  is  identical  with  that  of  the  dehydro- 
thiotoluidine  obtained  by  the  previous  method.  All  its 
solutions  exhibit  a  very  fine  blue  fluorescence.  In  warm 
concentrated  HC1  the  white  base  dissolves  readily  with  an 
orange  colour.  On  adding  water  a  light  yellow  precipitate 
of  the  base  is  produced,  changing  to  white  on  adding 
ammonia.  As  a  further  proof  of  the  identity  of  the  thio 
body  obtained  from  sulphur  and  toluidine,  and  of  that 
prepared  from  primuline  by  reduction,  the  author  converted 
each  into  the  phenol  by  the  action  of  nitrite,  and  the  phenol 
again  into  an  acetyl  derivative.  Complete  similarity  of 
the  products  confirmed  the  above  assumption  of  identity. 

—a.  r. 

The  Action  of  Sulphur  on  certain  Primary  Aromatic 
Amines.  R.  Anschiitz  and  G.  Schultz.  Ber.  22, 
580 — 586. 

The  authors  confirm  the  statements  of  Jacobsen  (see  previous 
abstract)  concerning  the  production  of  dehydrothio- 
toluidiue from  sulphur  and  paratoluidine,  and  also 
describe  the  action  of  sulphur  on  amido-m-xylene.  On 
heating  these  bodies  in  the  proportion  of  two  mols.  of 
xylidine  to  two  mols.  of  sulphur  to  200°,  a  base  of  the 
composition  CmHuNoS,  readily  soluble  in  alcohol,  is  the 
principal  product.     Its  sulpho-derivatives  are  colourless. 

If,  however,  more  sulphur  bo  taken  than  corresponds  to 
the   above  proportions,   and  the   temperature  be   raised  to 
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2oo° — 250°  for  some  time,  the  chief  product  is  insoluble 
in  alcohol,  and  on  salphonating  it  the  sodium  salt  is  found 
to  possess  the  property  of  dyeing  unmordanted  cotton  yellow. 
For  purifying  the  first  mentioned  thio  base  of  the  formula 
C16H16N2S,  it  is  dissolved  in  a  mixture  of  equal  parts  of 
sulphuric  acid  and  water.  Ou  gradually  adding  water  a 
yellow  crystalline  sulphate  is  precipitated.  This  is  washed 
,to  remove  xylidine  sulphate,  and  then  converted  into  the 
base  with  caustic  soda.  The  crude  product  is  now  distilled. 
the  distillate  dissolved  in  a  hot  mixture  of  equal  parts  of 
sulphuric  acid  and  water,  and  a  sufficient  quantity  of  water 
is  added  to  cause  a  distinct  turbidity.  On  cooling  nearly 
all  the  sulphate  crystallises  out.  After  recrystallising  it 
from  alcohol  it  is  converted  iuto  the  base,  which  in  its 
turn  is  crystallised  from  boiling  alcohol,  whence  it  is 
obtained  in  yellowish-white  prismatic  crystals.  The  base 
melts  at  107°,  and  boils  under  a  pressure  of  13  mm.  at 
282° — 284°.  It  contains  only  one  amido  group  wdiich  can 
be  diazotised.  The  azo-dyes  prepared  from  it  have  the 
characteristic  property  of  dyeing  unmordanted  cotton  in 
a  Glauber-salt  bath.  The  acetyl  derivative  of  the  thio  base 
is  described,  melting  at  107°.  On  adding  bromine  dissolved 
in  chloroform  to  the  base  a  crystalline  body  of  the  formula 
C16HI6N2SBr2  +  CHC13  separates. 

Though  the  sodium  salt  of  the  sulpho-derivative  of  the  base 
does  not  dye  cotton,  it  combines  with  it  and  imparts  a  vivid 
blue  fluorescence.  Like  primuline  it  can  be  diazotised  on 
the  fibre  and  further  combined  with  naphthol  and  its 
sulphonic  acids,  forming  dyes.  Sulphur  acts  on  amido- 
p-xylene  at  a  temperature  below  200°  with  formation  of 
a  thio  base,  readily  soluble  in  alcohol,  melting  at  144°. 
Azo-dyes  prepared  from  this  body  do  not  d3-e  cotton. 

When  3 — 4  parts  of  i(/-cumidine  are  heated  with  1  part 
of  sulphur  to  185° — 195°,  until  the  evolution  of  H«S  ceases, 
the  product  is  found  to  consist  of  two  bases  which  are 
separated  by  treating  with  alcohol  ;  the  lemon-yellow 
portion  which  remains  undissolved  is  with  difficulty  soluble 
in  boiling  alcohol.  Its  formula  is  ClsH.:0NoS,  and  its 
melting  point  183°.  From  the  alcoholic  extract  another 
base  is  obtained,  melting  at  123°,  which  has  not  j-et  been 
analysed. — A.  E. 


Decomposition  of  Aromatic  Diazo-Compounds  in  Alkaline 

Solution.  P.  Friedliinder.  Ber.  22,  587. 
Of  the  two  methods  hitherto  at  our  disposal  for  eliminating 
aromatic  amido  groups,  Griess'  method  of  boiling  the  diazo  - 
compound  with  alcohol  labours  under  the  disadvantage 
that  phenolic  ethers  are  produced  along  with  the  desired 
hydrocarbon,  sometimes,  in  fact,  to  the  exclusion  of  the 
latter,  while  E.  Fischer's  method  of  oxidising  the  hydrazine 
with  ferric  chloride,  though  giving  generally  better  yields, 
is  somewhat  complicated.  The  author  describes  a  new 
method,  which  is  particularly  applicable  if  the  resulting 
products  are  insoluble  in  alkali.  It  is  based  on  the  fact 
that  most  diazo  bodies  dissolve  in  an  excess  of  alkali  in 
the  cold  without  decomposition.  On  adding  an  alkaline 
reducing  agent,  preferahly  an  alkaline  solution  of  stannous 
chloride,  and  cooling  with  ice,  nitrogen  is  at  once  evolved, 
and  hydrogen  takes  its  place.  Thus  aniline  yields  benzene 
and  sulplianilic  acid  benzene  sulphonic  acid. — A.  E. 


leuco  base  with  fuming  sulphuric  acid  at  100,  di- and  tri- 
sulphonic  acids  are  produced,  which  separate  from  their 
aqueous  solutions  as  resinous  masses  on  addition  of  sodium 
sulphate.  On  treating  with  the  requisite  quantity  of  lead 
peroxide  in  the  usual  manner,  the  very  soluble  green  dyes 
are  obtained.  In  evaporating  the  sodium  salt  a  certain  loss 
cannot  be  avoided,  probably  owing  to  the  partial  oxidation 
of  the  benzyl  groups  to  benzaldehyde  or  its  sulphonic  acid. 

p-Nitrohenzaldehyde,  when  condensed  with  ethylbenzyl- 
aniline  yields  a  leuco  base,  wdiich,  by  reduction,  sulphonating, 
and  oxidation,  is  converted  into  a  very  blue  "acid  violet  " 
(the  sulphonic  acids  of  p-amidodiethyldibenzyldiamidotri- 
pheuyl  carbinol). — A.  E. 


On  Acid  Green.  P.  Friedliinder.  Ber.  22,  588. 
Tnis  product,  which  is  now  extensively  used  for  dyeing 
wool  in  an  acid  bath,  is  prepared  from  ethylbenzylaniline. 
The  latter  i^  readily  obtained  by  beating  benzylaniline  and 
ethyliodide  or  etbylaniline  and  henzylehloride.  The  new 
base  boils  at  285'  with  slight  decomposition.  The  sails  arc 
very  soluble.  It  behaves  just  like  dimethylaniline  towards 
benzylaldehyde  j  in  presence  of  ZnClo,  cone.  H2S04,  or 
anhydrous  oxalic  acid,  condensation  is  effected  by  heating  a 
few  hours  to  100' — 110°.  After  boiling  out  with  water,  the 
residue  may  be  crystallised  from  acetone.  The  condensa- 
tion product  melts  at  115" — 116°.  Its  composition  is  that 
of  a  diethvldihcnzyldiamidotriphcnylnicthanc,  as  proved  by 
its  behaviour  towards  oxidising  agents.  Chloranil  converts 
it  into  a  dye  of  the  malachite-green  type.     On  heating  the 


On  the  Reduction  of  Amidoazonaphthalene.     P.  Friedliin- 
der.    Ber.  22,  589. 

According  to  W.  II.  Perkin  and  Church,  pyridine  is  a 
by-product  of  the  reduction  of  amidoazonaphthalene.  The 
author  is  unable  to  confirm  this  statement.  Having  reduced 
100  grins,  a-amidoazonaphthalene  with  an  acid  stannous 
chloride  solution,  and  concentrated  the  solution,  the  Slid, 
double  compound  of  naphthylenediamine  and  of  naphthyl- 
amine  separated  out.  Any  pyridine  present  should  he 
found  in  the  mother-liquor.  After  removing  tin  with  zinc, 
the  solution  was  treated  with  potassium  eliminate,  which 
converts  the  naphthalene  bases  into  insoluble  dyes,  but 
wdiich  would  leave  any  pyridine  present  intact.  After 
distilling  with  steam  the  distillate  gave  no  reaction  with 
bromine  water,  this  being  the  most  delicate  reaction  for 
pyridine,  detecting  so  little  as  1  part  in  30,000. 

Amidoazonaphthalene  is  best  prepared  by  treating  1  mol. 
o-diazonaphthalene  with  1  mol.  HO  naphthylamine  in  a 
cold  aqueous  solution,  neutralising  with  soda  and  crystallising 
from  xylene. — A.  E. 


On  Naplilhoqtiinonedichloro-imide.     P.  Friedliinder  and 
O.  Bockmann.     Ber.  22,  590. 

Nawithvi.k.N'KDIAMINE  (o1  a4)  dissolved  in  an  excess  of 
hydrochloric  acid,  was  treated  with  a  solution  of  chloride 
of  lime  so  long  as  a  precipitate  was  formed.  This  was 
collected,  washed,  and  crystallised  from  alcohol  and  xylene. 
The  light  yellow  needles  obtained  melt  at  136° — 137  ,  and 
]„,sM-s  an  intense  smell  of  quinone.  The  body  has  both 
the  composition  and  properties  of  a  quinoueimide.  Con- 
centrated HO  acts  on  it  in  the  cold  even,  but  instead  of  a 
tetrachlorodiamine  being  formed,  chlorine  is  evolved,  and 
dichloro-o-naphtboquinone  results.  In  paradiamido  deriva- 
tives of  naphthalene,  the  connexion  of  the  nitrogen  atoms 
seems  to  be  much  looser  than  in  the  benzene  nucleus.  ( )n 
beating  naphthoquinonediamide  with  sodium  bisulphite,  it 
dissolves  with  formation  of  a  sulphonic  acid  of  naphthylene- 
diamine or  amidonaphthol.  The  amide  also  reacts  with 
primary  and  tertiary  amines  of  the  naphthalene  and  benzene 
series  with  formation  of  coloured  condensation  products. 

—A.  E. 


The  Reactions  of  Phenylkydrazine  and  Hydroxylatmne. 

K.  Fischer.     Her.  22,  1930—1936. 

PiiKNVi.HVDRAZINE  and  hydroxylaniine  act  similarly  towards 

aldehydes,  ketones,  nitrous  acid,  and  diazo  compounds. 

The  author  finds  further  that  both  combine  with  hydro- 
cyanic acid  under  special  conditions,  and  he  has  succeeded 
also  in  preparing  a  compound  of  cyanogen  and  hydroxyl- 
amine  analogous  10  that  of  cyanogen  and  phcnylliydrazinc, 
which  is  already  known.  If  cyanogen  in  passed  into  an 
aqueous  solution  of  hydroxylamine,  cooled  to  0'  until  a 
white  precipitate  begins  to  form,  and  the  solution  evaporated, 
a  crystalline  mass  remains.  The  compound  has  the  com- 
position Cdl(1N  ,1  >,,  and  is  formed  according  to  the  equation — 

(CN)S  +  2NH30  =  CjHjNA 
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The  compound  belongs  to  the  class  of  amidoxims,  and 
may  be  called  oxalamidoxim, 

c,/ 


yNOH 

\XH2 

It  is  decomposed  on  boiling  with  dilute  hydrochloric  acid. 
It  combines  with  acetic  anhydride  to  form  a  new  compound. 

The  white  precipitate  formed  with  an  excess  of  cyanogen 
is  not  a  homogeneous  substance,  and  is  probably  mainly 
composed  of  a  compound  of  oxalamidoxim  and  cyanogen. 
Phenylhydrazine  combines  with  hydrocyanic  acid  to  form  a 
compound  of  the- formula  C7H,jN3.  This  is  probably  an 
amidine  of  the  formula — 


CH 


CH 


/NH2 


>N„H,.C,,H5 


to  which  the  author  giyes  the  name  methenylphenylazidine. 

Whereas  hydroxylamine  combines  readily  with  cyanic 
acid  to  form  a  urea  derivative,  phenyl  cyanate  does  not  act 
so  readily,  and  the  compound  formed  consists  of  2  molecules 
of  the  cyanate  to  one  of  hydroxylamine,  and  has  the  formula 
(-'MIii:1>V.1  '  „• 

Tli.'  simple  urea  derivative  C6HbNH. CO. NHaO  maybe 
obtained  by  adding  phenyl  cyanate  slowly  to  a  large  excess 
of  hydroxylamine. 

Phenyl  mustard  "oil  and  hydroxylamine  combine  with 
elimination  of  all  sulphur  according  to  Schiff ;  but  if  the 
action  is  carried  on  in  the  cold,  colourless  crystals  of 
phenyloxysulphourea,  C6H5.XH.C8.XH.20  are  formed. 

<  iarbonylsulphide  in  ethereal  solution  combines  with 
phenylhydrazine  to  form  the  crystalline  compound — 

COS.(CGH5N„H3)2. 

Heated  to  100=  in  a  closed  tube  it  forms  diphenylcarbazide, 
(C6H5N2H2)sCO,  with  chloroformic  ether,  phenylhydrazine 
forms  a  compound  C„HsNH.NH.C00C2H5.  Carbonyl 
chloride  also  reacts  with  phenylhydrazine. — J.  B.  C. 


The  Sulphonic  Acids  of  Benzidine  and  Benzidine  Sulphone. 
P.  Griess  and  C.  Duisberg.     Ber.  22,  2459—2474. 

Benzidine  monosulphouic  acid  was  obtained  by  one  of  the 
authors  in  the  year  1881  by  heating  benzidine  in  an  oil-bath 
at  170°  with  double  its  weight  of  fuming  sulphuric  acid. 
A  small  quantity  of  monosulphonic  acid  was  so  obtained 
which  was  erroneously  taken  to  be  a  disulphonie  acid 
isomeric  with  the  well-known  disulphonie  acid  which  forms 
the  chief  product.  The  best  method  of  making  the  mono- 
sulphonic acid  consists  in  heating  the  acid  sulphate  of 
benzidine  either  in  an  oven  for  a  short  time  at  220°  or 
spread  on  enamelled  iron  trays  in  an  air-bath  for  24  hours 
at  170°,  the  mass  containing  in  the  latter  case  a  slight  excess 
of  sulphuric  acid.  The  impure  product  is  extracted  with 
alkali  and  the  monosulphonic  precipitated  therefrom  by  the 
addition  of  acetic  acid.  It  is  purified  by  repetition  of  this 
treatment  and  is  finally  obtained  chiefly  in  the  form  of  four- 
sided  plates  by  adding  acetic  acid  to  a  boiling  ammoniacal 
solution.  It  crystallises  from  hydrochloric  acid  in  small 
tables,  forms  a  sparingly  soluble  barium  salt  crystallising 
with  five  molecules  of  water,  but  is  chiefly  distinguished 
from  the  disulphonie  acid  by  its  yielding  an  easily  soluble 
tetrazo  derivative.  This  tetrazo  derivative  combines  with 
phenols  (naphthols)  and  amines  (naphthylamines)  or 
carboxylic  or  sulphonic  acids  of  the  same,  forming  dyestuffs 
of  shades  in  general  intermediate  between  those  obtained 
from  tetrazodi phenyl  and  tetrazodiphenyldisulphonic  acid, 
and  capable  of  dyeing  unmordanted  cotton  in  an  alkaline 
bath. 

Benzidine  monosulphonic  acid  hydrochloride  is  made  by 
dissolving  the  free  sulphonic  acid  in  hot  hydrochloric  acid 
diluted  with  about  three  parts  of  water.  It  separates  out  in 
the  anhydrous  state  on  cooling.  The  hydrochloric  acid  can 
be  removed  by  treatment  with  boiling  water. 


Benzidine  metadisulphonic  acid  is  easily  produced  by 
heating  benzidine  with  excess  of  ordinary  concentrated 
sulphuric  acid  or  by  heating  acid  benzidine  sulphate,  with 
or  without  addition  of  sulphuric  acid,  to  a  higher  temperature 
and  for  a  longer  time  than  suffice  for  the  formation  of  the 
monosulphonic  acid,  as  in  the  following  example  : — One  part 
of  benzidine  sulphate  is  mixed  with  about  two  parts  of 
sulphuric  acid,  the  mixture  heated  at  210°  for  36 — 48  hours 
and  the  disulphonie  acid  then  separated  from  the  small 
quantity  of  monosulphonic  acid  simultaneously  formed. 
The  yield  amounts  to  about  90  per  cent.  As  the  properties 
of  this  acid  have  been  previously  described,  it  only  remains 
to  mention  that  the  dyes  it  yields  have  less  affinity  for  the 
cotton  fibre  than  those  obtained  from  the  monosulphonic 
acid,  but  are  generally  of  bluer  shade  than  those  made  from 
the  latter. 

Benzidine  orthosulphonie  acid,  formed  by  the  reduction 
in  alkaline  solution  and  subsequent  molecular  transformation 
of  m-nitrobenzene  sulphonic  acid,  yields  dyes  for  the  most 
part  incapable  of  dyeing  unmordanted  cotton. 

The  difference  in  behaviour  of  benzidine  and  azo 
compounds  of  the  same  towards  sulphuric  acid  is  striking. 
For  whilst,  for  example,  benzidine  is  attacked  by  fuming 
sulphuric  acid  only  at  a  temperature  of  100° — 120°,  the 
insoluble  azo  body  produced  by  the  combination  of  tetrazo- 
diphenyl  and  2  molecules  of  jS-naphthylamine  is  sul- 
phonated  by  fuming  acid  in  the  cold,  the  sulphonic  acid 
groups  entering  the  benzidine  nucleus  and  forming  products 
identical  with  those  produced  from  /3-naphthylamine  and 
benzidine  mono-  or  disulphonie  acid. 

Benzidine  trisulphonic  acid  is  formed  along  with  the 
tetrasulphonie  acid  by  heating  benzidine  sulphate  with  a 
large  excess  of  concentrated  sulphuric  acid  to  180° — 190°  or 
by  adding  fuming  sulphuric  acid  to  a  solution  of  benzidine 
in  sulphuric  acid  heated  to  160° — 170',  and  then  heating  till 
a  sample,  on  testing,  shows  the  presence  of  very  little 
disulphonie  acid.  The  barium  salt  of  the  trisulphonic  acid 
crystallises  in  the  form  of  white  indistinct  prisms  containing 
12  molecules  of  water,  and  is  freely  soluble  in  warm  water, 
that  of  the  tetrasulphonie  acid  being  difficultly  soluble. 
Advantage  is  taken  of  this  fact  in  the  separation  of  the  two 
acids.  The  free  trisulphonic  acid  crystallises  with  2 
molecules  of  water  in  delicate  white  plates. 

Benzidine  tetrasulphonie  acid  is  formed  together  with  the 
trisulphonic  acid  as  mentioned  above.  It  crystallises  with 
6  molecules  of  water  in  small  white  glistening  needles  ;  the 
barium  salt  forms  white  needles  containing  8  molecules  of 
water  of  crystallisation. 

Benzidine  sulphone  is  obtained  on  heating  benzidine 
sulphate  with  excess  of  fuming  sulphuric  acid  at  a  tempera- 
ture below  120°.  In  order  to  purify  the  crude  product  it  is 
extracted  with  boiling  alcohol,  dissolved  in  hydrochloric 
acid,  and  precipitated  with  sodium  hydrate,  by  which 
treatment  it  is  obtained  as  an  anhydrous,  bright  yellow, 
finely  crystallised  mass,  insoluble  in  water,  alcohol,  ether, 
and  benzene.  It  melts  at  350°.  It  possesses  very  weak 
basic  properties,  but  its  salts  are  decomposed  when  treated 
with  a  large  amount  of  water.  Strong  solutions  of  potassium 
hydrate  and  hydrochloric  acid,  even  at  high  temperatures, 
are  without  action  on  it.  Fused  with  sodium  hydrate  at  180° 
it  yields  mono-hydroxy-benzidine.  When  the  amido  groups 
are  removed  by  means  of  the  diazo  reaction,  diphenylene 
sulphone  identical  with  that  prepared  by  Stenhouse  and 
Graebe  is  obtained.  The  sulphate  of  benzidine  sulphone 
crystallises  with  1^  molecules  of  water. 

The  azo  dyes  formed  from  benzidine  sulphone  are  charac- 
terised by  their  decided  blue  shade.  As  is  well  known, 
tetrazodiphenyl  combines  with  naphthionic  acid,  forming 
"  Congo  red."  Now,  tetrazodiphenyl  sulphone  gives  with 
this  acid  a  full  violet.  Again,  tetrazodiphenyl  yields  with 
naphthol  sulphonic  acid  (OH  :  S03H  =  1:4)  a  Bordeaux 
red  dyestuff,  "  azo-orseilline,"  whilst  tetrazodiphenyl  sul- 
phone under  the  same  conditions  forms  a  dull  blue. 

Benzidine  sulphone  monosulphonic  acid  is  made  by 
heating  benzidine  sulphone  with  fuming  sulphuric  acid  to 
100°.  According  to  the  duration  and  temperature  of  the 
operation,  different  sulphonic  acids,  namely,  mono-,  di-,  tri-, 
and  tetrastdphonic  acids  are  obtained,  of  which  the  two 
former  are  sparingly,  the  latter  freely,  soluble  in  water.    The 
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monosulphonic  acid  crystallises  with  2  molecules  of  water, 
the  barium  salt  with  '■'■]  moleculi  s. 

Benzidine  sulphone  disulphonic  acid  forms  pale  yellow 
needles  or  prisms  containing  lj  molecules  of  water  of 
crystallisation.  It  is  difficult  to  prepare,  as  the  sulphonation 
tends  to  proceed  further  to  the  formation  of  the  tri-  and 
tetrasulphonic  acids.  The  barium  salt  contains  4j  molecules 
*o(  water  of  crystallisation.  The  sodium  salt  is  easily  soluble 
in  hot,  sparingly  soluble  in  cold  water,  and  crystallises  in 
large  yellow  needles.  The  tetrazo  derivative  of  this  acid 
separates  out  from  solution  as  a  pale  yellow  voluminous 
precipitate  which  on  standing  becomes  powdery  and  appa- 
rently anhydrous.  Combined  with  naphthols  or  napthol 
sulplionic  acids,  bluish  red  to  violet  dyes  are  formed  ;  with 
the  naphthylamines  and  naphthylamiue  sulphonic  acids  red 
to  bluish  violet  dyes  are  obtained.  But  the  most  important 
dyestuffs  are  those  formed  on  combination  with  the  alkylated 
and  phenylated  naphthylamines,  which  not  only  possess  the 
valuable  property  of  dyeing  unmordanted  cotton,  but,  with 
the  assistance  of  sodium  sulphate,  can  he  used  to  dye  wool 
shades  of  blue  fast  to  milling.  These  dyestuffs  are  known 
as  "sulphone-azurmes." 

Ortho-tolidine  is  acted  upon  similarly  to  benzidine  by  con- 
centrated, monohydrated,  and  fuming  sulphuric  acid,  the  two 
former  producing  mono-  and  disulphonic  acids,  whilst  fuming 
acid  forms  tolidine  sulphone  and  mono-  and  disulphonic  acids 
of  the  same.  The  methods  of  preparing  these  substances  are 
similar  to  those  employed  for  making  the  corresponding 
benzidine  compounds.  Tolidine  acid  sulphate  heated  in  an 
oven  yields  a  mixture  of  mono-  and  disulphonic  acids, 
separable  by  acetic  acid.  The  monosulphonic  acid  is 
difficultly  soluble  in  water  ;  its  barium  salt  crystallises  with 
4  molecules  of  water.  Like  that  of  benzidine  monosulphonic 
acid,  the  tetrazo  derivative  is  easily  soluble.  On  the  other 
hand,  the  disulphonic  acid  of  tolidine,  unlike  that  of 
benzidine,  is  easily  soluble.  The  sodium  salt  crystallises 
with  either  3  or  4  molecules  of  water,  the  barium  salt  in 
needles  with  3  molecules.  Tolidine  sulphone  closely 
resembles  the' benzidine  compound,  but  does  not  yield 
sulphonic  acids  so  easily  as  the  latter. — E.  B. 


In  40  or  G5  per  cent,  sulphuric  acid  aniline  is  acted  upon 
by  bromine  with  the  formation  of  tribromaniline,  brominated 
phenols  being  also  produced  in  the  case  of  the  weaker  acid. 
Concentrated  hydrochloric  acid  does  not  protect  aniline  or 
o-toluidine  from  the  action  of  bromine,  which  forms 
respectively  tribromaniline  and  m-dibromo  -  o  -  toluidine 
(CHj :  NHj :  Br :  Br  =  1:2:3:5),  with  scarcely  any  by- 
products. Symmetrical  tribromaniline  is  at  once  formed  as 
a  white  precipitate  on  adding  excess  of  bromine  to  a  solution 
of  aniline  hydrobromide  in  potassium  bromide.  It  is 
noteworthy  that  the  compound,  o  -  chloro  -  p  -  toluidine 
(CHj :  CI :  NIL  =  1:2:  4),  is,  as  far  as  known,  formed  only 
as  described  above. — E.  B. 


The  Chlorination  and  Uromination  of  Aniline,  Ortho- 
tolttidine,  and  Paratoluidine  in  presence  of  E.rcess  of 
Mineral  Arid.     B.  Hafner.     Ber.  22,  2524—2541. 

Aniline  dissolved  in  97  per  cent,  sulphuric  acid  is  only 
slightly  attacked  by  chlorine  even  after  long  exposure  to 
the  action  of  the  gas.  a  small  amount  of  p-chloraniline 
being  so  produced.  Ortho-  and  p-toluidine,  under  similar 
conditions,  are  more  freely  attacked,  the  former  yielding  a 
monochlorinated  derivative  of  unknown  constitution,  the 
latter  a  little  m-chloro-p-toluidine  (CH3  :  CI :  ~SH.2  =  1:3:4), 
but  chiefly  o-chloro-p-toluidine  (CH3 :  CI :  XH2  =  1:2:4). 

With  65  per  cent,  sulphuric  acid  the  chlorination  is 
incomplete,  but  it  is  complete  when  40  per  cent,  acid  is 
used,  symmetrica]  trichloraniline  being  chiefly  formed  with 
small  quantities  of  lower  chlorinated  anilines  and  phenols, 
and,  in  the  ease  of  the  weaker  acid,  also  tarry  matters. 

Similar  to  the  effect  of  concentrated  sulphuric  acid  is 
that  of  40  per  cent,  hydrochloric  acid,  p-chloraniline  and 
apparently  isomeric  nionochloro-  and  dichloroanilines  being 
formed,  but  a  portion  of  the  aniline  remaining  intact.  All 
the  aniline  is  acted  upon  when  dissolved  in  30  per  cent, 
hydrochloric  acid,  the  products  being  ;>-chloraniline,  dichlor- 
aniline  and  trichloraniline,  the  last-named  being  also 
formed  together  with  phenols  and  tarry  matter  from  a 
solution  in  20  per  cent.  acid. 

In  40  percent,  hydrochloric  acid  p-toluidine  is  transformed 
into  m-chloro-p-toluidiue,  o-chloro-p-toluidine,  m-dichloro- 
p-toluidine  (CI I, :  NIL  :  CI  :C1  =  1 :4:3:  5),  and  chlorinated 
cresols. 

Treatment  of  aniline  dissolved  in  97  per  cent,  sulphuric 
acid  with  bromine  for  10  days,  with  frequent  stirring,  was 
practically  without  effect  At  the  end  of  three  months  a 
small  amount  of  tribromaniline  was  formed.  Bromine  was 
likewise  without  action  upon  o-toluidine  in  97  per  cent.  acid. 

(  >n  addition  of  iodine,  bromine  acts,  to  some  extent,  on 
aniline  dissolved  in  '.i7  per  cent,  sulphuric  acid,  forming 
chiefly  symmetrical  tribromaniline. 


The  Colouring  Matters  of  the   Triphenijlmethane  Group. 

E.  Xoelting.  Ber.  22,  2573—2582. 
I.  The  Formation  of  Itosaniline. — The  action  of  oxidising 
agents,  or  more  particularly  of  arsenic  acid,  upon  those 
homologues  of  aniline  in  which  both  the  ortho  and  meta 
positions  relatively  to  the  amido  group  are  occupied,  has 
been  further  investigated  (see  this  Journal,  1888,  744).  The 
following  five  compounds  : — 
Two  orthoxylidines — 

(XrL:CH3:CH3  =  1:2:5  and  1:2:3), 
two  cumidines — 

(XH„:CH3:CH3:CH3  =  1:2:3:6  and  1:2:3:5), 
and  duridine — 

(NH2:CH3:CH3:CH3:CH3  =  1:2:3:5:6), 

were  submitted  to  oxidation  with  arsenic  acid,  alone  and  in 
conjunction  with  p-toluidine,  asymmetric-m-xylidine,  and 
mesidine  (cumidine).  Magenta  was  not  in  any  case 
obtained,  hut,  instead,  yellow  or  violet-grey  dyestuffs, 
presumably  of  the  acridine  class.  It  therefore  appears  that 
the  presence  of  a  methyl  group  in  the  meta  position  to  the 
amido  group  in  an  amine  which  has  its  para  position  free, 
renders  it  incapable  of  forming  magenta  when  oxidised  with 
a  paramethylated  amine.  The  author,  further,  decides  the 
question  as  to  the  behaviour  on  oxidation  of  the  meta- 
methylated  derivatives  of  the  paramethylated  amines  of 
the  first  group  in  Kosenstiehl  and  Gerber's  classification. 
Experiments  were  made  with  the  following  bases : — 
Paraxylidine— 

(XrL:CH3:CH3  =  1:3:4), 
three  cumidines — 

(XH:,:CH3:CH3:CH3=  1:2:3:4,  1:2:4:5,  and  1:3:4:5), 
and  duridine — 

(XH„:CH3:CH3:CH3:CH3  =  1:2:3:4:5). 

All  of  these,  when  oxidised  in  conjunction  with  aniline, 
orthoxylidine,  or  adjacent  metaxylidine,  yield  magenta  in 
large  quantity.  It  thus  seems  that  a  paramethylated  amine 
is  always  suitable  for  making  magenta,  whether  its  meta 
position  is  substituted  by  a  methyl  group  or  not.  Each 
of  the  ten  paramethylated  homologues  of  aniline,  when 
oxidised  together  with  two  molecules  of  aniline,  ortho- 
toluidine,  or  adjacent  metaxylidine,  forms  a  magenta.  Thus 
a  series  of  30  magentas  is  obtained.  By  taking  equal 
molecules  of  two  amines,  that  is,  for  instance,  single  mole- 
cules of  aniline  and  orthotoluidine,  instead  of  two  molecules 
of  one  of  them,  the  number  of  magentas  is  increased  to  60. 
But  some  of  these  an-  alike,  so  that  the  total  number 
becomes  reduced  to  52.  The  following  magentas  are 
identical,  namely,  those  obtained  from  :  — 

1.  Metaxylidine   and   2  mols.    of   aniline   =  p-toluidino, 

o-toluidine,  and  aniline. 

2.  Mesidine  ami  2  mols.  of  aniline  =  p-toluidine,  adjacent 

m-xylidine,  and  aniline. 

3.  Metaxylidine,  (/-toluidine,   and    aniline    =    p-toluidine 

and  2  mols.  of  o-toluidine. 

4  and  5.  Mesidine.  o-toluidine,  and  aniline  =  m-xylidine, 
adjacent  metaxylidine,  and  aniline  =  p-toluidine, 
adjacent  m-xylidine,  and  o-toluidine. 

6.  Mesidine,  adjacent  m-xylidine,  and  aniline  =  p-tolui- 
dine and  2  mols.  of  adjacent  m-xylidine. 
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7.  Mesidine   and   2    mols.   of  o-toluidine   =   m-xylidine, 

adjacent  m-xylidine,  and  o-toluidine. 

8.  Mesidine,    adjacent    m-xylidine,    and    o-toluidine     = 

m-xylidine  and  2  mols.  of  adjacent  m-xylidine. 

II.  ( 'ombinations  of  Tetrametkyldiamido-benzhydrol  and 
-benzophenone. — Since  it  appeared  that  magentas  containing 
one  metamethylated  benzene  nucleus  can  exist,  it  seemed 
probable  that  tctramcthyldiamido-benzhydrol  would  con- 
dense with  metamethylated  amines  whose  para  positions 
were  tree.  Such  was  found  to  be  the  ease,  the  leuco-bases 
of  violet-blue  colouring-matters  being  so  produced.  In  the 
same  way  it  was  found  that  condensations  could  be  effected 
with  such  metamethylated  bases  as  monomcthyl-m-toluidine, 
dimethyl-m-toluidinc,  diethyl-m-toluidine,  diethyl-j>-xylidine, 
and  adjacent  diethyl-o-xylidine.  The  tertiary  bases  just 
mentioned  also  condense  with  the  ketone-base  in  presence 
of  phosphorus  oxychloride  with  the  direct  formation  of 
blue  violet  colouring-matters.  Finally,  metachloro-,  bromo-, 
and  iodo-anilines  condense  with  the  hvdrol-base  forming 
the  leuco-bases  of  violet  dyes  of  slightly  less  bluish  tone 
than  those  of  the  m-toluidine  derivatives. 

III.  Quinolyldiphenyhnetkane  Colouring  Matters. — It  has 
been  shown  by  E.  and  ().  Fischer  that  the  substitution  by 
an  acetyl  group  of  one  of  the  hydrogen  atoms  in  the  amiilo 
group  of  tetramethyltriamidotriphenylmethane  renders  the 
shade  of  the  resultant  body  green,  whereas  substitution  by 
methyl  increases  the  blueness  of  the  violet  dye.  It  seemed 
of  interest  to  ascertain  the  effect  of  submitting  tetramethyl- 
triamidotriphenylmcthane  to  Skraup's  reaction  to  obtain,  if 
possible,  a  body  of  the  following  constitution  : — 


6/ 


C6H4N(CH3)2 

\c0H4N(CH3), 


\   NC6H4 


This  body  was  easily  obtained.  On  oxidation  it  yielded  a 
blue-green  dyestuff,  exceedingly  fugitive  to  light,  and  con- 
sequently without  technical  value.  It  thus  appears  that  the 
quinolination  of  the  phenyl-amido  group  has  the  same  effect 
as  the  aeetylation  of  the  same.  It  remains  to  be  seen 
whether  this  quinoline  green  is  identical  with  that  obtained 
by  condensing  quinoline  with  tetramethyldiamidobenzo- 
phenone.  The  isomeric  tetramethyltriamidotriphenylmethane 
produced  by  the  reduction  of  niotanitrobenzaldehyde-green 
yields  a  quinoline  derivative  which  also  on  oxidation  forms 
a  green  dyestuff. — E.  B. 


Report  No.  I.     On  New  Colouring  Matters.     E.  Knecht. 
Jour.  Soc.  Dyers  and  Colourists,  1889, 106—107. 

These  colours  may  be  conveniently  classified  as  (1)  dyes 
used  principally  for  wool  and  silk,  and  (2)  dyes  used 
principally  for  cotton,  and  again  into  substantive  and 
adjective  dyes. 

1.  Dyes  used  pbincipaixt  for  Wool  and  Silk. 

(«.)  Substantive  Dyes. — Jet  Black. — This  dye  appears 
in  commerce  as  a  dark  brown  powder  in  two  shades,  U.  and 
1!.,  soluble  in  water  with  a  dark  violet  colour.  The  aqueous 
solution  of  Jet  black  G.  is  turned  green  on  the  addition  of 
dilute  sulphuric  acid,  while  ammonia  turns  the  original 
violet  solution  redder.  Stannous  chloride  produces  a  dark- 
coloured  precipitate.  Jet  black  It.  yields  with  sulphuric 
acid  a  blue-black  precipitate  ;  ammonia  produces  no  change, 
and  stannous  chloride  a  black  precipitate.  Both  shades 
appear  to  be  mixtures  of  dyes  which  resemble  in  their 
general  reactions  the  direct  cotton  dyes. 

The  application  of  Jet  black  in  wool  dyeing  is  somewhat 
remarkable,  inasmuch  as  it  is  best  applied  (when  used  as  a 
self-colour)  in  a  neutral  bath  containing  about  20  per  cent. 
of  common  salt.  The  dye-water  is  not  exhausted.  Jet  black 
yields   thus   fine  shades  of  black  on  wool,  which   are   not 


materially  altered  by  exposure  to  light  for  one  month,  nor  by 
treatingfor  15  minutes  in  a  1  percent,  soap  solution  at  60° C. 

Jet  black  also  dyes  wool  in  an  acid  bath,  and  may, 
therefore,  lie  used  along  with  acid  dyes  for  compound  shades. 
When  dyed  on  the  fibre,  shade  (i.  is  turned  green  when 
boiled  with  dilute  sulphuric  acid  (1  :  10).  Ammonia  par- 
tially restores  the  colour.  Stannous  chloride  turns  the  fibre 
reddish  brown,  and  strong  sulphuric  acid  extracts  the  dye 
with  a  blue  colour.  Nitric  acid  produces  a  dull  yellow  spot 
with  a  brown  rim. 

Shade  R.  gives  somewhat  different  reactions.  Dilute 
sulphuric  acid  turns  the  colour  of  the  fibre  bluer,  which  is 
partially  restored  by  ammonia.  Stannous  chloride  almost 
decolourises,  while  nitric  acid  produces  a  blight  yellow 
spot  with  a  brown  rim. 

Indazine  M.  (this  .Journal,  1889,  280)  dissolves  in  water 
with  a  violet  colour,  which  is  not  changed  by  either  dilute 
sulphuric  acid  or  ammonia.  The  solution  is  turned  bluer  on 
the  addition  of  stannous  chloride,  and  yields  with  bichromate 
of  potash  a  black  precipitate.  Indazine  is  best  applied  on 
wool  in  a  bath  slightly  acidulated  with  sulphuric  acid, 
yielding  blues  somewhat  like  those  obtained  with  the 
indnlines  in  shade,  which  may  not  find  much  application  as 
self-colours,  but  will  be  found  useful  in  mixed  shades.' 
Indazine  dyed  on  wool  is  turned  redder  by  light  ;  hot  snap 
solution  discharges  the  greater  part  of  the  colour. 

When  dyed  on  wool,  indazine  gives  the  following  re- 
actions : — Dilute  sulphuric  acid  turns  it  bluer,  but  the 
colour  is  restored  by  ammonia.  The  colour  is  almost  com- 
pletely discharged  by  stannous  chloride.  Strong  sulphuric 
acid  turns  the  fibre  green,  and  nitric  acid  produces  a  brown 
spot  with  a  dark  green  rim. 

Patent  Blue. — This  colouring  matter  conies  into  commerce 
in  five  different  shades,  in  the  form  of  blue  powders,  which 
would  appear  (according  to  Germ.  Pat.  46,384,  1888)  to  be 
derivatives  of  meta-hydroxydiamidotriphenylmethane. 

c„ir40H 

C6H4.NH2 
C6H4.NHa 

U 

The  leuco-bases  of  these  colouring  matters  arc  obtained  by 
the  condensation  of  meta-nitrobcnzahlchyde  with  tertiary 
amines,  reducing  the  nitro  compounds  thus  formed  to 
amidotetra-alkyldiamidotriphenylmetbanes,  and  transform- 
ing the  latter  by  means  of  nitrous  acid  into  the  correspond- 
ing hydroxy  compounds.  They  may  also  be  formed  directly 
by  the  condensation  of  meta-hydroxybenzaldehyde  with 
tertiary  aromatic  amines.  The  hydroxy  leuco-bases  obtained 
by  either  of  these  methods  arc  transformed  into  the 
corresponding  colouring  matters  by  oxidation  in  dilute  acid 
solution  with  peroxide  of  lead  or  manganese. 

Sulphonated  dyes  may  be  prepared  by  sulphonating  the 
hydroxy  leuco-bases  and  oxidising  the  lime  salts  of  the 
sulphonic  acids  with  peroxides  and  the  theoretical  quantity 
of  acid. 

Patent  blue  dissolves  in  water  with  a  peacock-blue  colour, 
which  is  turned  to  a  yellowish-olive  on  the  addition  of 
dilute  sulphuric  acid  ;  while  ammonia  lias  no  action. 

On  wool,  patent  blue  produces  beautiful  green  shades  of 
blue,  which  are  remarkable,  not  only  for  their  beauty,  but 
principally  for  their  fastness  (compared  with  other  triphenyl- 
methane  derivatives)  to  light  and  soap.  The  patterns  which 
the  author  exposed  to  light  were  only  slightly  dulled  after  a 
month's  exposure,  and  towards  soap  showed  themselves  very 
much  superior  to  indigo  extract. 

Dyed  on  wool,  Patent  blue  gives  the  following  reactions: 
— Dilute  sulphuric  acid  turns  the  fibre  green  j  the  original 
colour  is  partially  restored  by  ammonia.  Nitric  acid 
produces  a  bright  yellow  spot  with  a  green  rim.  Strong 
sulphuric  acid  turns  the  wool  green  and,  on  standing, 
yellow. 

Azo-carmine  appears  to  be  a  sparingly  soluble  azo  dye 
which  conies  into  commerce  as  a  red  orange  paste,  soluble 
with  an  intense  magenta  colour  in  ammonia.  The  colour  is 
reprecipitated  on  acidulating  with  dilute  sulphuric  acid.  In 
concentrated   sulphuric   acid,  it  dissolves   with  an   intense 
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emerald  green  colour.  It  is  dyed  on  wool  in  an  acid  bath, 
and  yields  shades  similar  to  acid  magenta,  but  much 
faster  to  light,  and  especially  to  snap.  It  is  useful  in  the 
production  of  compound  shades. 

(J.)  Adjective  Dyes. — Several  new  alizarin  colours  have 
recently  been  brought  out  which  appear  to  be  formed  from 
ordinary  Alizarin  blue,  by  treatment  with  concentrated  or 
fiuniug  sulphuric  aeid.  Nothing  has,  however,  been 
published  so  far  ou  the  composition  of  these  new  products. 

Alizarin  Green,  S.  11'.  come  into  commerce  as  a  thick 
orange-brown  liquid,  soluble  in  water  with  a  brown  colour. 
Dilute  sulphuric  aeid  produces  a  dark  green  precipitate  on 
boiling,  and  leaves  the  liquid  light  red,  which  becomes  blue 
on  addition  of  ammonia.  Caustic  soda  produces  a  dark 
blue  solution,  in  the  cold,  but  on  boiling  a  dark  green 
precipitate  is  formed.  Stannous  chloride  gives  a  violet 
precipitate. 

On  wool,  mordanted  with  bichromate  of  potash  and  tartar, 
Alizarin  green  yields  a  somewhat  dull  and  not  very  intense 
shade  of  blue-green  which  is  useful  in  certain  compound 
shades. 

Dyed  on  wool,  Alizarin  given  gives  the  following  reactions : 
—Dilute  sulphuric  acid  removes  at  the  boil  some  of  the 
colour;  ammonia  turns  it  greener.  Stannous  chloride 
turns  the  colour  to  a  light  dull  violet.  Stannite  of  soda 
(stannous  chloride  dissolved  in  excess  of  caustic  soda) 
produces  a  dull  violet,  but  on  washing  and  exposing  to  the 
air  the  original  colour  is  restored.  Strong  sulphuric  aeid 
turns  the  colour  bluer,  and  nitric  acid  produces  a  yellow 
spot  with  dull  violet  border. 

Alizarin  Indigo-blue. — This  colour  comes  into  commerce 
as  a  thick  red-brown  liquid,  in  two  shades,  which  are 
distinguished  by  the  marks  SAY.  and  S.M.W.  The  mark 
S.MAY,  gives  the  following  reactions  :  —  It  dissolves  in 
water  with  a  brown-red  colour.  On  the  addition  of  dilute 
sulphuric  acid  and  boiling,  a  dark  blue  precipitate  is  formed. 
Caustic  soda  turns  the  solution  blue,  stannous  chloride 
violet. 

Alizarin  indigo-blue  S.M.W.  produces  on  wool,  mordanted 
with  bichromate  of  potash  and  tartar,  a  shade  of  blue  which 
is  probably  the  nearest  approach  to  indigo  which  has 
hitherto  been  produced  with  alizarin  colours.  The  shade 
undergoes  no  appreciable  alteration  under  the  influence  of 
light  or  soap.     The  mark  SAW  produces  a  greener  shade. 

Dyed  on  wool,  Alizarin  indigo  blue  S.MAY,  gives  the 
following  reactions : — Boiled  with  dilute  sulphuric  acid,  the 
liquid  becomes  light  red,  which  is  turned  blue  again  on 
rendering  alkaline  with  ammonia,  the  fibre  turning  slightly 
greener ;  some  colour  is  dissolved  off.  Ammonia  has  no 
action.  Stannous  chloride  turns  the  colour  violet.  Stannite 
of  soda  only  partially  removes  the  colour;  the  solution  is 
light  violet.  Nitric  arid  gives  a  brown  spot  with  a  small 
yellow  centre.  Strong  sulphuric  aeid  turns  the  fibre  green. 
The  reactions  shown  by  the  SAY.  shade  were  similar,  except 
that  stannous  chloride  was  without  action,  and  strong 
sulphuric  acid  gave  a  light  blue. 

Alizarin  Yellow. —  Several  shades  of  this  dye  are  in  the 
market,  but  only  two  will  be  described  here.  Alizarin 
yellow  would  appear  from  its  behaviour  to  be  an  insoluble 
azo  dye.  The  shade  marked  KAV.  forms  an  orange-coloured 
paste,  sparingly  soluble  in  water,  but  easily  soluble  in  caustic 
soda  with  a  deep  orange-red  colour,  from  which  solution  the 
colour  is  precipitated  on  the  addition  of  an  aeid.  Stannite 
of  soda  turns  the  alkaline  solution  brown.  This  shade 
produces  on  wool  mordanted  with  bichromate  of  potash  and 
tartar  an  orange  somewhat  similar  to  Alizarin  orange  in 
shade,  but  brighter.  It  is  not  very  fast  to  light,  but  stands 
soaping  fairly  well. 

The  Alizarin  yellow  (It;. \Y.  is  a  yellow  paste,  sparingly 
soluble  in  water,  but  easily  soluble  in  caustic  soda  with  a 
yellow  colour.  Stannite  of  soda  lias  apparently  no  action 
on  the  alkaline  solution.  On  a  chrome  mordant  this  shade 
yield- on  wool  a  yellow  somewhat  similar  to  fustic,  but  not 
SO  fast  to  light. 

When  dyed  on  wool,  the  Alizarin  yellows  are  turned  light 
yellow  l»y  dilute  sulphuric  arid,  the  colour  being  partially 
restored  by  ammonia,    Stannous  chloride  turns  the  fibre 


light  yellow.  Strong  sulphuric  acid  turns  the  fibre  more 
orange.  The  most  characteristic  reaction  is  that  with  nitric 
acid,  which  produces  a  yellow  spot  with  a  broad  scarlet  rim. 

2.  Dvks  used  principally  fur  Cotton. 

(«.)  Substantive  Dijes. — Carbazol  Yellow. — This  colour- 
ing matter  is  produced  by  the  action  of  2  molecules  of 
salicylic  acid  on  tetrazo  earbazol.  The  commercial  product 
dissolves  in  water  with  a  dark  orange  colour.  Dilute  sul- 
phuric acid  produces  an  olive  green  precipitate.  Ammonia 
renders  the  colour  of  the  solution  a  little  brighter.  Bichromate 
of  potash  turns  the  solution  brown. 

Carbazol  yellow  dyes  cotton  in  an  alkaline  hath  yellow. 
On  wool  mordanted  with  bichromate  of  potash  it  \  icMs 
shades  similar  to  those  obtained  with  fustic,  but  they  ate 
not  so  fast  to  light  as  the  latter.  Dyed  on  the  fibre, 
Carbazol  yellow  gives  the  following  reactions : — Dilute 
sulphuric  aeid  gives  an  olive  green,  which  is  partially 
restored  to  the  original  colour  by  ammonia.  Nitric  acid 
produces  an  orange  spot  with  a  dark  blue  rim.  Strong 
sulphuric  aeid  turns  the  fibre  dark  blue. 

Cotton  Yellow  G.  dissolves  in  water  with  a  dirty 
orange  colour.  Dilute  sulphuric  acid  produces  a  red  brown 
precipitate.  Caustic  soda  renders  the  aqueous  solution 
more  orange. 

On  cotton  this  colour  produces  a  canary  yellow  in  an 
alkaline  bath. 

In  this  dyed  state,  cotton  yellow  is  turned  greener  by 
boiling  with  dilute  sulphuric  acid,  the  colour  being  partially 
restored  by  ammonia.  Nitric  acid  produces  a  brown  spot 
with  a  violet  rim. 

Mikado  Orange  4  It.  dissolves  in  water  with  an  orange 
colour.  Dilute  sulphuric  aeid  turns  the  colour  to  an  olive 
yellow  ;  ammonia  has  no  action.  In  strong  sulphuric  acid 
it  dissolves  with  a  pure  blue  colour. 

Mikado  orange  dyes  cotton  in  a  neutral  or  slightly 
acidulated  bath  a  fiery  orange.  It  shows  at  the  same 
time  very  little  affinity  for  the  animal  fibres.  Thus,  when 
cotton  and  wool  are  immersed  in  the  same  bath  acidulated 
with  sulphuric  acid,  the  shade  produced  on  the  cotton  is 
much  more  intense  than  that  produced  on  the  wool. 

Mikado  orange  is  formed  by  the  action  of  glycerol  on 
paranitrotoluene  sulphonic  acid. 

Mikado  Orancje  G.  and  Mikado  Brown,  judging  from 
their  behaviour  towards  strong  sulphuric  aeid,  appear  to 
he  mixtures. 

Erika  dissolves  in  water  with  a  pink  colour,  which  is 
not  changed  by  dilute  sulphuric  acid  or  ammonia.  Stannous 
chloride  produces  a  red  precipitate.  On  unmordanted  cotton, 
Erika  produces  a  magnificent  pink  in  an  alkaline  bath 

Dyed  on  the  fibre,  Erika  is  turned  red  by  dilute  sulphuric 
acid;  the  original  colour  is  restored  by  ammonia.  Stannous 
chloride  partially  removes  the  colour.  Nitric  add  produces 
an  orange  spot.     Strong  sulphuric  aeid  turns  the  fibre  bluer. 

Thiqflavin  S.  (see  below  under  "  Thiollavin  T.")  comes 
into  commerce  as  a  yellow  powder  readily  soluble  in  water 
with  a  golden  yellow  colour.  Dilute  sulphuric  aeid  pro- 
duces an  orange  precipitate;  ammonia  is  without  action. 
Strong  sulphuric  acid  dissolves  it  with  a  yellow  colour  with 
beautiful  blue  fluorescence. 

Thiollavin  S.  is  applied  on  cotton,  like  most  of  the  other 
direct  cotton  dyes,  in  an  alkaline  bath  (soap  and  soda  or 
phosphate  of  soda),  and  produces  a  bright  canary  yellow. 
The  bath  is  only  partially  exhausted,  and  should  be  kept. 

(A.)  Adjective  Dyes. —  Thiqflavin  T.  is  one  of  a  class 
of  new  yellow  dyestuffs,  consisting  of  the  ethylated  or 
methylated  derivatives  of  debydrotoluidine  (Dahl's  thio- 
toluidine   or   primuline   base).     The   portions  insoluble  in 

water  which  are  formed    are  converted  into  Tliiotla\  in  S.  by 
sulphonation. 

Thiollavin  T.  comes  into  commerce  as  a  yellow  powder, 
which  dissolves  in  water  with  a  yellow,  somewhat  lulled 
colour.  Sulphuric  aeid  clears  the  turbidity  and  renders 
the  solution  light  yellow.  Ammonia  produces  a  light 
yellow     precipitate;    likewise    tannic    acid     in    presence    of 

sodium  ttcetftte, 
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Wool  is  dyed  in  a  neutral  bath,  silk  in  a  bath  with 
Marseilles  soap.  The  shades  produced  on  silk  are  very 
bright,  and  show  a  decided  greenish  tint.  Cotton  is 
previously  mordanted  with  tannic  acid  and  tartar  emetic. 
Very  bright  yellows  are  obtained  on  cotton,  which  are  said 
to  stand  light  well. 


Ui  port  No.  II.     Jour.  Soc.  Dvers  and  Colourists,  1889, 
170—171. 

1.  Dyes  used  principally  fob  Wool  axd  .Silk. 

(a.)  Substantive  Dyes. — Roxamine. — This  dye  conns  into 
commerce  as  a  dark  brick-red  powder,  easily  soluble  in 
water,  with  a  scarlet  colour.  The  addition  of  dilute 
sulphuric  acid  to  the  aqueous  solution  causes  no  change, 
but  the  colour  is  turned  much  bluer  on  the  addition  of 
ammonia.  In  strong  sulphuric  acid  the  dye  dissolves  with 
a  violet  colour. 

Eoxamine  is  dyed  on  wool  with  sulphuric  acid  and 
sulphate  of  soda,  and  produces  a  rich  shade  of  scarlet. 
From  its  behaviour  it  appears  to  be  an  azo-dye,  but  it 
differs  from  most  of  the  ordinary  reds  inasmuch  as  it  dyes 
the  wool  thoroughly  and  evenly,  while,  at  the  same  time, 
the  bath  is  exhausted.  The  colour  produced  on  wool  is 
fast  to  light,  but  not  to  soap. 

Dyed  on  wool,  roxamine  gives  the  following  reactions  : — 
Dilute  sulphuric  acid  has  no  action.  Boiling  with  dilute 
sodium  carbonate  strips  the  colour.  Strong  sulphuric  acid 
produces  a  violet  colour,  and  strong  nitric  acid  an  orange 
spot  with  a  blue  rim. 

Cyclamine. — This  colouring  matter  belongs  to  the  eosin 
class,  but  contains  sulphur  as  an  essential  constituent. 
Its  constitution  is  probably  represented  by  the  formula — 


(C0HI,.OK)  C:(C0HIo.OK)O6SCl.,.CO.O 

I  I 

It  comes  into  commerce  as  a  powder  which  dissolves  in 
water  with  a  magenta  colour  without  fluorescence.  Dilute 
sulphuric  acid  completely  throws  down  the  free  acid  as  a 
scarlet  precipitate.  Ammonia  has  no  action.  In  strong 
sulphuric  acid  the  dry  colouring  matter  dissolves  with  an 
intense  orange  colouration.  Zinc  dust  and  ammonia  com- 
plete^" decolourise  the  aqueous  solution,  which  on  exposure 
to  the  air  gradually  becomes  pink,  with  a  green  fluorescence. 

Cyclamine  dyes  wool  or  silk  in  a  neutral  bath,  producing 
a  beautiful,  very  blue  shade  of  red,  resembling  that  of  the 
blossom  of  the  ordinary  wild  Cyclamen  (from  which  the 
name  of  the  dye  is  presumably  derived).  The  colour  is 
not  changed  much  in  soaping,  but,  like  most  other  eosins, 
it  is  not  fast  to  light. 

Dyed  on  wool  Cyclamine  changes  to  a  light  pink  on 
boiling  with  dilute  sulphuric  acid,  and  its  original  colour  is 
restored  by  ammonia,  but,  if  boiled  with  the  latter  reagent, 
the  colour  is  partially  extracted.  The  fibre  is  turned 
orange-red  by  strong  sulphuric  acid,  and  strong  nitric  acid 
produces  a  light  orange  spot. 

(6.)  Adjective  Dyes.  —  Cloth  brown  (red  shade).  — 
This  is  a  claret-brown  powder,  soluble  in  water  with  an 
orange-red  colour.  The  colouring  matter  is  completely 
thrown  down  by  dilute  sulphuric  acid  as  a  scarlet  pre- 
cipitate. Ammonia  has  no  action.  Stannite  of  soda 
decolourises  it.  In  strong  sulphuric  acid  the  dry  powder 
dissolves  with  an  intense  reddish-violet  colour. 

Cloth  brown  dyes  wool  direct!}'  in  a  bath  acidulated  with 
sulphuric  acid,  but  the  makers  recommend  that  the  material 
should  be  previously  mordanted  with  3  per  cent,  of  bichro- 
mate of  potash,  and  1  per  cent,  of  sulphuric  acid,  and  that, 
in  dyeing,  acetic  acid  should  be  added  to  the  dye-bath.  In 
this  manner  bright  brick-red  shades  are  obtained. 

Dyed  on  wool  with  a  chrome  mordant,  Cloth  brown  is 
turned  somewhat  lighter  on  boiling  with  dilute  sulphuric 
acid.  The  colour  bleeds  slightly  in  dilute  sodium  carbonate. 
By  stroug  sulphuric  acid  it  is  turned  dark  violet,  and  strong 
nitric  acid  produces  a  brown  spot  with  a  black  rim. 


Cloth  brown  (yellow  shade)  comes  into  commerce  as  a 
black  powder,  which  is  soluble  in  water  with  a  dark  brown 
colour.  It  is  completely  precipitated  by  dilute  sulphuric 
acid.  Ammonia  has  no  action,  and  stannite  of  soda 
decolourises  it.  Bichromate  of  potash  occasions  a  light 
brown  precipitate.  In  strong  sulphuric  acid  the  dye 
dissolves  with  a  dull  reddish-violet  colour. 

Cloth  brown  (yellow  shade)  is  dyed  on  wool  like  the  red 
shade,  and  produces  on  a  chrome  mordant  a  snuff-brown. 

On  wool  the  colour  thus  produced  is  very  little  affected 
by  boiling  with  dilute  sulphuric  acid,  and  not  at  all  by 
dilute  sodium  carbonate.  Strong  sulphuric  acid  turns  the 
fibre  dark  violet,  and  strong  nitric  acid  produces  a  brown 
spot  with  a  violet  rim. 

<  'loth  orange  forms  a  light  chocolate  powder,  soluble  in 
water  with  an  orange  colour.  It  is  completely  thrown  down 
from  the  aqueous  solution  by  dilute  sulphuric  acid,  as  an 
orange  precipitate,  whilst  ammonia  has  no  action.  Stannite 
of  soda  decolourises  the  aqueous  solution,  and  bichromate 
of  potash  produces  in  it  an  orange  precipitate.  In  strong 
sulphuric  acid  it  dissolves  with  an  intense  reddish-violet. 

Cloth  orange  is  dyed  on  wool  like  the  Cloth  brown,  and 
produces  on  a  chrome  mordant  a  dull  orange  (brighter, 
however,  than  Alizarin  orange). 

The  dyed  fibre  is  not  changed  by  boiling  with  dilute 
sulphuric  acid,  but  in  boiling  dilute  soda  solution  it  bleeds 
slightly,  with  a  yellow  colour.  Strong  sulphuric  acid  colours 
the  fibre  violet,  while  strong  nitric  acid  produces  a  brown 
sput  with  a  black  rim. 

Cloth  orange  and  the  two  shades  of  Cloth  brown  are  all 
nitrogenous  compounds,  and  judging  from  their  general 
behaviour  belong  to  that  class  of  coal-tar  colours  which  ate 
generally  known  as  the  "  benzidine  colours,"  but  which 
might  more  appropriately  be  termed  "  direct  cotton  dye-.'1 
Indeed,  although  the  Cloth  browns  do  not  give  good  colours 
on  cotton,  the  author  obtained  an  exceedingly  fine  shade  of 
orange  on  cotton  by  dyeing  it  with  soap  and  soda  in  5  per 
cent,  of  Cloth  orange.  On  wool,  the  colours  obtained 
appeared  at  first  somewhat  uneven,  but,  after  soaping  well 
fin  about  15  minutes  in  al  per  cent,  soap  solution  at  60°, 
they  became  perfectly  even,  and  possessed  a  full  appearance. 
This  mode  of  application  renders  them  suitable  for  remixing 
with  other  adjective  dyestuffs.  Unfortunately,  they  are  not 
very  fast  to  light. 

Gallamine  Blue. — This  colouring  matter  comes  into 
commerce  as  a  dirty  green  paste,  and  is  formed  byT  the 
action  of  gallaminic  acid  on  nitrosodimethylaniline.  This 
paste-  is  slightly  soluble  in  boiling  water  with  a  blue  colour. 
In  dilute  sulphuric  acid  it  is  somewhat  more  soluble  with  a 
red  colour,  while  in  ammonia  it  dissolves  easily  with  a  violet 
colour.  In  strong  sulphuric  acid  the  dried  and  powdered 
paste  dissolves  with  a  red  colour,  which  in  thin  layers 
appears  dirty  green  (dichroic). 

Gallamine  blue  produces  on  wool,  mordanted  with  chrome 
and  tartar,  a  blue  which  somewhat  resembles  in  shade  that 
obtained  with  Gallocyanin,  with  which  Gallamine  blue  is 
indeed  closely  related  in  its  chemical  composition.  The 
colour  produced  is  partly  discharged  by  soap. 

For  printing  on  calico  the  following  recipe  is  given : — The 
colour  is  made  up  with  10  litres  Gallamine  blue  paste,  18  litres 
thickening,  4  litres  chromium  acetate  (15°  B.),  and  1  litre 
magnesium  acetate  (15°  B.).  After  printing,  steam  1§  hours 
and  wash. 

Gallamine  blue  dyed  on  wool  gives  the  following  re- 
actions : — When  boiled  with  dilute  sulphuric  acid  it  is  almost 
completel}'  removed  with  a  violet  colour.  Boiling  with 
dilute  sodium  carbonate  also  removes  the  greater  part  of  the 
colour.  Strong  sulphuric  acid  produces  no  change,  while 
strong  nitric  acid  produces  a  light  brown  spot. 

It  is  not  probable  that  Gallamine  blue  will  meet  with  an 
extended  application  as  a  self-colour,  but  it  may  be  found 
useful  in  mixtures. 

2.  Dyes  used  PBEfCrpAlXY  FOB  Cotton. 

(k.)  Substantive  Dyes.  —  Diamine   Yellow.  —  This   dye 

i us   into  commerce  as  a  dark  orange  paste,  soluble  in 

water  with  an  mange  colour.    Dilute  sulphuric  acid  produces 
a  brown  precipitate,  ammonia   no   change   in   the   aqueous 


56 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Jan. a,  1890. 


solution.    The  dried  paste  dissolves  in  strong  sulphuric  acid 
with  a  red-violet  colour. 

Diamine  yellow,  like  Diamine  red   and  Diamine  blue,  is  a 

,  eotton  dye,  and  is  applied  like  most  of  the  others,  viz., 
in  a  concentrated  vat  rendered  alkaline  with  soap  and 
phosphate  of  soda,  or  soap  and  soda,  or  some  other  alkali, 
[t  produces  a  shade  of  yellow  something  like  Chrysamine, 
which  is  rendered  duller  by  boiling  with  dilute  sulphuric 
aeid,  whilst  sodium  carbonate  turns  it  orange.  Concentrated 
sulphuric  acid  turns  the  fibre  red-violet,  and  stTODg  nitric 
acid  produces  a  violet  spot,  which  i-  lighter  in  the  centre. 

Diamine  Red  -V.  forms  a  red-brown  powder  soluble  in 
water  with  an  orange-brown  colour.  Dilute  sulphuric  acid 
produces  a  violet-black  precipitate  ;  ammonia  is  without 
action.  In  strong  sulphuric  acid  the  dye  dissolves  with  a 
pure  blue  colour. 

Diamine  red  X  yields  on  cotton  ji  full  shade  of  red,  which 
is  turned  by  dilute  sulphuric  acid  to  a  dull  violet.  Sodium 
carbonate  restores  the  colour.  Strong  sulphuric  acid  turns 
the  fibre  blue,  anil  strong  nitric  acid  produces  a  light- 
coloured  spot  with  a  drab  rim. 

Diamine  Blue  B.  comes  into  commerce  a«  a  brown-black 
powder  soluble  in  water  with  a  violet  colour.  Dilute 
sulphuric  acid  produces  in  the  aqueous  solution  a  bright 
blue  precipitate,  while  ammonia  turns  it  crimson.  In 
concentrated  sulphuric  acid  Diamine  blue  11.  dissolves  with 
a  blue  colour. 

Dyed  in  the  ordinary  way  on  cotton,  Diamine  blue  li. 
yields  a  somewhat  reddish  shade  of  blue,  which  remains 
unchanged  when  boiled  with  dilute  sulphuric  acid.  Ammonia 
dissolves  some  of  the  colour  off,  the  solution  being  light  red, 
while  the  fibre  is  turned  violet.  Strong  sulphuric  acid  turns 
the  fibre  blue,  and  strong  nitric  aeid  produces  a  flesh- 
coloured  spot. 

Sulphone-azurin,  another  direct  cotton  dye,  comes  into 
commerce  as  an  indigo-blue  powder,  which  in  its  reactions 
differs  essentially  from  those  already  in  the  market.  Even 
in  boiling  water  it  is  only  sparingly  soluble.  Dilute  sulphuric 
acid  turns  the  aqueous  solution  to  a  red-blue,  which  on 
boiling  becomes  red-violet.  Ammonia  produces  no  change 
in  the  cold,  but  the  solution  becomes  rudder  on  boiling. 
The  aqueous  solution  is  decolourised  by  boiling  with  stannite 
of  soda.  In  strong  sulphuric  acid  it  dissolves  with  a  crimson 
colour. 

Sulphone-azurin  is  dyed  on  cotton  in  an  alkaline  bath, 
and  produces  the  greenest  shade  of  blue  which  has  hitherto 
been  obtained  with  the  direct  dyes. 

On  the  fibre  it  is  turned  redder  by  boiling  with  dilute 
sulphuric  acid  ;  the  original  colour  is  restored  by  sodium 
carbonate.  Strong  sulphuric  acid  turns  the  fibre  violet,  and 
nitric  acid  produces  a  flesh-coloured  spot. 

(6.)  Adjective  Dyes. — Indoline. — This  is  a  derivative  of 
nitrosodimethylaniline,  and  is  formed  by  the  action  of 
nitrosodimethylaniline  on  0-naphthol.  The  commercial 
product  is  the  zinc  chloride  double  salt  with  the  chloride 
of  the  base.  The  same  product  has  been  in  the  market 
for  some  years  under  the  name  of  New  blue,oi  ifeldola's 
blue.  It  is  dyed  on  eotton  mordanted  with  tannin  ami  tartar 
emetic,  or  tannin  and  iron,  and  produce-;  indigo-blue  shades 
which  are  remarkable  on  account  of  their  great  fastness. 
Perhaps  the  greatest  drawback  which  has  attended  the  use 
of  this  colouring  matter  is  the  fact  that  its  dust  has  such 
a  violent  action  on  the  mucous  membranes,  causing  sneezing 
and  coughing  when  inhaled  even  in  minute  quantities. 
This  drawback  has  now  been  overcome  by  a  continental 
firm,  which  produces  the  colouring  matter,  not  in  powder, 
but  in  the  form  of  well-defined  crystals,  under  the  name  of 
New  blue  crystals. 

Chrome  Violet. — This  colouring  matter,  which  i-  used 
only  in  printing,  is  the  ammonium  -nl t  of  aurin tricarboxylic 
acid.  It  forms  a  reddish  chocolate  powder,  soluble  in  water 
with  a  ibeji  red  colour,  which  is  turned  light  brown  by 
ammonia.     Dilute  sulphuric  acid  completely  precipitates  the 

colour.      In  Strong  sulphuric  arid   it     dissolves  with    a  hrown 

colour.  Chrome  violet  is  printed  on  calico  with  thickening 
and  chromium  acetate,  and  the  colour  i-  developed  bj 
steaming.     It  is  useful  for  mixtures. 


VI -DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Oj-ycellulase.     E.  Xoelting.     F&rb.  Zcit.  1389  (2). 

By  the  action  of  oxidising  agents  on  cellulose  (cotton), 
products  of  oxidation  are  formed  which  have  been  called 
oxycellulose.    This  name  is,  however,  given  in  common  to 

two  products,  different  in  their  nature, namely, the  oxycellu- 
lose of  Wit/.,  and  that  of  (Vn><  and  lievan.  In  the  Bulletin 
de  la  Sac.  Intl.  de  Rouen,  Wit/,  has  published  the  results  of 
extensive  and  very  interesting  researches  on  the  mode  of 
formation  and  preparation  of  his  oxycellulose.  It  is  formed 
by  the  reaction  of  almost  all  oxidising  agents:  chlorine, 
acids  of  chlorine,  chromic  aeid,  dilute  nitric  acid,  &c,  on 
cotton.  Thus  the  strength  and  power  of  resistance  of  the 
fibre  is,  on  the  one  hand,  considerably  diminished,  especially 
when  the  cotton,  after  oxidation,  is  treated  with  alkali  or 
soap,  whilst  on  the  other  hand  the  affinity  of  the  fibre  to 
basic  colouring  matters  is  increased  to  some  extent,  but  it  is 
Iessi  ned  considerably  for  the  sour  and  direct  a/o-colouring 
matters.  The  colourist  is  but  too  frequently  disappointed 
in  the  results  attained  with  material  which  has  Income 
attacked  so  as  to  form  oxycellulose. 

In  the  practice  of  printing,  such  an  attack  of  the  cloth  is, 
however,  observed  not  only  under  the  influence  of  oxidising 
agents,  but  also  under  that  of  acids  and  sour  salts.  This  is 
owinff  to  the  formation  of  the  so. called  hydrocellulose,  the 
properties  of  which  have  been  studied  by  Aime  Girard. 
Hydrocellulose  does  not  possess  tin-  property  of  fixing  basic 
colouring  matters  directly.  In  many  instances,  such  as  in 
the  reaction  of  sour  oxidising  agents,  the  formation  of  oxy- 
aud  hydrocellulose  possibly  takes  place  simultaneously. 

Under  the  name  of  oxycellulose  Cross  and  Bevan  have 
described  a  product  that  seems  not  to  be  identical  with  that 
of  Witz.  This  "  oxycellulose  "  is  obtained  by  treating  cotton 
on  the  water  bath  with  nitric  aeid  of  50  per  cent.,  washing, 
dissolving  in  alkali,  and  reprecipitating  with  acid,  a  solution 
of  salt,  or  with  alcohol.  The  "  ox_\  cellulose  "  thus  obtained 
does  not  possess  the  property  of  being  dyed  by  basic 
colouring  matters,  either  directly  or  after  solution  m  alkali 
and  reprecipitation. 

The  nitrocellulose  obtained  by  the  reaction  of  concentrated 
nitric  acid  or  nitrosulphuric  acid  on  cotton  in  the  cold  has, 
like  the  oxycellulose  of  Wit/,  the  property  of  attracting 
basic  colouring  matters.  The  same  is  the  ease,  as  might  be 
expected,  with  celluloid  (a  compressed  mixture  of  gun-cotton 
and  camphor)  ;  also  the  reaction  products  of  sulphuric 
acid  on  cellulose,  amyloid,  and  parchment  paper  are  dyed  in 
a  similar  manner. 

Cellulose  is  not  modified  by  dissolving  in  an  ammoniacal 
copper  solution  ami  subsequent  precipitation  ;  the  precipi- 
tated substance  does  not  attract  basic  colouring  matters,  urn- 
is  there  any  oxycellulose  formed  in  the  preparation  of  pure 
cellulose  by  Hugo  Midler's  method  (alternate  treatment  id 
the  raw  fibre  with  bromine  water  and  ammonia). 

( lommon  bleached  cotton  shows  a  weak,  1ml  imperceptible, 
attraction  to  basic  colouring  matters.  This  is  owing  to 
traces  oi  oxycellulose  being  formed  in  the  treatment  with 
chloride  of  lime.     Hence  cotton  which  is  to  be  dyed  with 

direct  a/o-colouring  matters  is  not  chlorinated. 

M,  revised  cotton  attracts  hut  very  little.  But  if  caustic 
soda,  even  in  a  very  dilute  state,  is  caused  to  act  on  cotton 
at  an  elevated  temperature,  and  in  the  presence  of  air,  the 
fibre  is  considerably  weakened,  and  then  attracts  basic 
colouring  matters.  By  the  reaction  of  alkali,  therefore. 
oxycellulose  is  formed,  and  not  hydrocellulose  as  in  the 
reaction  with  hydrochloric  acid. 


On  tlie  Prevention  of  Stripiness  in  Woollen  Stuffs  Dyed 
In  the  Piece.     Otto  Walther.      F&rb.  Zcit.  18S9  (2). 

It  has  been  proved  by  practical  experience,  that  in  con 
sequence  of  the  \arious  manipulations  to  he  applied  to 
woollen  stuffs,  such  as  washing,  pressing,  wringing,  hanging 
on  rods,  treatment  in  the  hydro-extractor,  &c,  all  the 
impurities  of  an  oily  or  different  nature  are  found  in  most 
( ;i-i .  to  be  unequally  distributed,  and  that,  consequently, 
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when  dyeing  the  pieces,  an  equal  attraction  of  the  colouring 
matter  cannot  possibly  take  place.  In  fact  the  fundamental 
rule  is  too  frequently  neglected,  namely,  that  every  material 
intended  for  dyeing  should  be  carefully  cleaned  and  be 
subjected  to  the  process  of  dyeing  only  in  a  clear  state  and 
without  blemish.  For  wool  in  the  flock,  such  an  exquisite 
purity  is  apparently  less  necessary,  at  least  as  far  as  regards 
unequal  dyeing,  because  the  unequally  dyed  portions  are  so 
thoroughly  mixed  in  the  course  of  manufacture,  by  spinning 
and  weaving,  that  at  most  the  intended  shade  can  only  suffer 
a  slight  deviation.  Now,  it  is  the  unanimous  opinion  of  all 
authorities  in  the  woollen  industry,  that  to  obtain  perfectly 
pure  stuffs  a  clean  washintr  -it'  the  wool  is  an  unconditional 
requirement,  and  hence  the  conclusion  is  absolute  that 
wool  intended  for  cloth  to  be  dyed  in  the  piece  should  be 
submitted  to  a  most  thoroughly  and  carefully  conducted 
process  of  washing.  There  is  nothing  that  favours  more 
the  occurrence  of  impurities  in  yarns  and  stuffs  than  the 
residue  of  wool  fat  adhering  to  the  woollen  fibre,  and  yarns 
and  stuffs  manufactured ;  wool  badly  cleaned  of  fat  will 
never  turn  out  quite  pure,  or  at  least  not  as  pure  as  is 
necessary  for  a  uniform  appearance  of  the  colours  in  the 
piece.  It  might  be  objected  that  very  many  yarns,  and 
■even  cloths,  are  manufactured  from  unwashed  wool,  and 
were  afterwards  washed  perfectly  clean.  But  it  should  be 
observed  that  this  is  done  mostly  with  inferior  materials, 
and  even  then  never  for  finer  colours. 

A  further  circumstance,  accounting  partly  for  the  more 
frequent  occurrence  of  unequal  colouring  at  the  present 
time,  is  that  a  great  part,  if  not  the  whole,  of  the  wools 
now  used  for  manufacture  show  a  character  different  as  to 
many  points  from  that  of  the  wool  material  of  former 
time-.  This  characteristic  difference  may  be  distinctly 
observed  by  anyone  who,  in  addition  to  home-grown  wools 
(formerly  used  exclusively),  also  manufactures  with  colonial 
wools.  Thus  the  transmarine  wools,  especially  those  from 
the  Cape,  always  have  a  greasy  feel  which  cannot  be 
removed  even  by  the  most  thorough  washing.  This  greasi- 
Di  ss  is  either  absent  altogether  in  native  wools,  or  possessed 
by  them  only  to  a  very  small  extent.  The  occurrence  of 
"  stripiness  "  ic  such  d}ed  wools  is  doubtless  in  great 
measure  due  to  the  fact  just  referred  to.  The  fibre  retains 
this  property  throughout  all  the  stages  of  the  manufacture, 
and  thus  it  happens  that  also  the  yarns  or  cloths  show 
little  adhesion  to  water,  and  imbibe  it  with  difficulty,  whilst 
tluy  a-  rapidly  lose  the  quantity  imbibed.  Of  course  such 
greasy  cloth  works  badly  in  the  dye-bath,  for  the  dye- 
liquor  fills  and  penetrates  the  more  wetted  parts  of  the  cloth 
or  yarn  far  more  rapidly  than  the  others. 

The  defective  purity  of  most  washed  Cape  wools  is  the 
consequence  of  irrational  treatment  in  washing,  and  the 
peculiarly  greasy  consistency  natural  to  the  fibre  of  those 
wools.  It  should,  therefore,  be  made  a  rule  that  washed 
■  'ape  w  ools  should,  before  manufacture,  be  subjected  to  a 
thorough  and  most  careful  ^washing,  i.e.,  on  the  backs  of 
the  animals,  care  being  taken  as  far  as  possible  to  avoid 
felting  the  wool.  The  chemical  operation  of  removing 
the  burrs,  by  means  of  acid  and  heat,  the  so-called 
"  carbonising "  applied  to  at  least  50  per  cent,  of  all 
woollen  cloths  dyed  in  the  piece,  contributes  in  no  small 
measure  to  make  the  intricate  and  frequently  quite  unac- 
countable phenomena  in  dyeing,  milling,  and  washing  still 
more  complicated.  After  the  process  of  carbonisation  a 
salt  or  this  along  with  some  acid,  may  be  left  behind  in 
some  cases,  adhering  to  the  fibre,  and  so  much  the  firmer 
the  more  this  fibre  is  contaminated  with  natural  grease  or 
other  matters  of  greasy  nature. 

In  consequence  of  the  treatment  in  boiling  water  wool 
I  ises  some  of  its  elasticity  and  property  of  felting,  and 
.because  both  these  qualities  are  desirable  in  spinning  and 
fulling,  it  is  better  that  the  ready  and  dressed  goods  be 
subjected  to  the  process  of  boiling,  a  practice  which  the 
author  in  most  eases  follows.  If  there  be  any  suspicion 
about  the  purity  of  the  goods  a  small  quantity  of  potash 
may  be  added ;  if  necessary  this  may  also  be  done  during 
the  boiling.  Where  elasticity  and  faculty  of  felting  are  of 
less  consideration  it  is  still  advisable  to  boil  the  wool  before 
spinning,  in  order  to  a  more  complete  purification  of  the 
goods  from'  oil,  soap,   &c.     The  pieces,  or  even  the  yarns, 


may  before  dyeing  be  effectually  subjected  to  the  same 
treatment.  The  chief  point  is  that  the  wool,  as  well  as 
the  fabrics  or  yarns,  shall  be  thoroughly  rinsed  im- 
mediately after  boiling,  when  still  warm,  so  that  the 
dissolved  substances  may  be  removed  before  they  again 
coagulate  on  the  fibre. 

Cloths  are  brought  to  the  washing  machine  directly  from 
the  vat  or  the  boiler,  and  rinsed  clear  after  addition  of 
fuller's  earth,  or  they  are  brought  from  the  boiling  vat  into 
a  second  vat  filled  with  pure  water  that  can  be  renewed 
from  time  to  time.  This  second  vat  contains  two  pairs  of 
squeezing  rollers — one  horizontal,  the  other  vertical — close 
together,  through  which  pieces  sewed  together  to  form  an 
endless  band  are  caused  to  pass  until  they  are  perfectly 
clean  ;  that  is,  until  they  have  lost  their  slippery  feel. 
Instead  of  the  two  pairs  of  rollers  a  single  horizontal  pair 
may  be  mounted  for  the  whole  breadth  of  the  cloth  ;  but  in 
this  case  the  cylinders  should  be  made  to  fit  well,  and  so 
that  they  will  not  turn  awry  ;  one  of  them  should  also  be 
covered  with  caoutchouc.  For  the  same  purpose  the 
broad-washing  machine,  constructed  by  Hemmer,  in  Aix  la 
Chappelle,  may  be  employed,  with  the  additional  advantage 
that  the  washing  may  be  done  with  fuller's  earth,  which  is 
preferable  to  the  simple  squeezing  and  rinsing  in  the  vat. 
Finer  stuffs  which  have  to  undergo  the  finishing  before  the 
djeing  process,  are  boiled  best  before  the  finishing.  This 
prevents  the  impurities  from  being  fixed  too  firmly  on  the 
fibre  by  the  finishing.  F'or  the  preservation  of  the  nap  the 
goods  may  also  be  wound  loosely  on  wooden  cylinders,  but 
should  then,  before  cooling  down  on  the  cylinders,  be 
immediately  beamed  off  and  brought  still  warm  on  the 
washing  machine.  With  a  view  to  a  thorough  cleansing, 
the  boiling  in  an  open  boiler  is,  however,  to  be  preferred. 
If  this  operation  be  carried  out  correctly,  it  will  be  found  that 
the  colours  obtained  are  brighter  and  fuller,  and  that,  besides, 
there  is  a  saving  in  dyestuff.  With  unboiled  goods,  part  of 
the  colouring  matter  is  lost  through  rinsing,  in  consequence 
of  its  being  fixed  less  firmly  on  the  fibre,  so  that  the  shade 
has  frequently  to  be  made  somewhat  deeper. 

The  chemicals  used  for  carbonising  and  neutralising  will 
now  adhere  to  the  fibre  so  much  the  less,  the  better  the 
material  has  become  freed  from  oil,  soap,  and  alkalis.  Their 
deteriorating  effect  in  piece  dyeing  is,  therefore,  partially 
prevented.  In  consideration  of  the  manifold  complications 
arising  from  combinations  between  the  residues  of  the  acid 
or  the  neutralising  substances  with  the  soap  applied  to  the 
wool,  it  is  advisable  to  carbonise  the  cloths  after  fulling. 
This,  however,  is  possible  only  with  those  kinds  of  material 
which,  after  fulling  have  still  to  undergo  some  mechanical 
process,  such  as  raising  or  pressing,  &c,  as  mechanical  aid 
in  the  removal  of  the  carbonised  organic  remains  of  vegetable 
origin  cannot  be  well  dispensed  with. 


The  Recovery  of  Tin  in  Dyeing     M.  Martinon.     Ann.  de  la 
Soc.  des  Sciences  Ind.  de  Lyon. 

The  weighting  of  silk  with  bichloride  of  tin  is  effected  by 
immersing  it  in  a  solution  of  variable  strength,  but  generally 
averaging  from  20  to  28  B. 

When  the  silk  is  well  imprcgaated  with  this  solution,  it  is 
wrung  out,  and,  in  order  to  get  rid  of  the  greater  part  of  the 
bichloride,  it  may  either  he  pressed  in  a  special  machine, 
which  extracts  only  a  small  quantity  of  the  liquid,  or  be 
hydro-extracted,  the  inside  of  the  hydro-extractor  being 
lined  with  lead,  or  covered  with  gutta-percha  or  hardened 
caoutchouc. 

The  silk  is  next  washed  in  clean  water,  passed  through 
carbonate  of  soda,  and  either  soaped,  or  put  again  into  the 
bath  of  bichloride  of  tin. 

The  following  results  follow  from  the  washing  of  the  silk. 

The  bichloride  absorbed  by  the  silk  is  decomposed  at  first 
partially,  and  afterwards  entirely,  and  more  or  less  rapidly, 
according  to  the  proportions  of  the  silk  and  water  brought 
into  contact.  A  certain  quantity  of  the  oxide  of  tin  resulting 
from  this  decomposition  remains  fixed  upon  the  silk,  the  rest 
spreads  through  the  bath  ;  it  is  the  latter  quantity  that  has 
hitherto  been  lost,  and  for  the  recovery  of  which  the  method 
to  be  described  has  been  recently  devised. 
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The  first  wash-waters  of  the  silk  are  run  into  a  large 
reservoir,  and  immediately  after  milk  of  lime  is  added  to 
saturate  the  free  hydrochloric  acid,  and  to  facilitate  the 
deposition  of  the  oxide  of  tin,  the  mixture  being  meanwhile 
agitated.      Agitation   by   a  current  of  air  with  a  Eoerting 

injector  gives  verj  g i  results.     For  the  precipitation  of 

this  oxide  of  tin  oilier  bodies  besides  lime  may  be  employed, 
such  as  the  alkaline  carbonates  or  alkaline  earths.  Tannin, 
which  is  often  a  residue  in  dyehouses,  sulphuric  acid  even, 
and  many  other  bodies  can  effect  this  precipitation. 

For  the  proper  treatment  of  these  wash-waters  there  are 
required  at  least  two  reservoirs  of  suitable  capacity.  Whilst 
the  liquid  of  one  is  being  decanted,  the  other  may  be  filled. 

When  the  deposit  has  accumulated  sufficiently,  which 
takes  place  quickly  enough  if  sufficient  lime  be  used,  and  if 
the  stirring  be  properly  performed,  the  clear  liquid  is  drawn 
off,  and  the  precipitate  thrown  on  to  a  series  of  filter  beds. 

This  filtration  of  the  oxide  of  tin  takes  place  very  slowly, 
and  even  after  24  hours  only  a  paste  containing  15  per  cent, 
is  obtained.  This  white  paste  may  be  treated  in  Beveral 
ways. 

It  may  be  converted  directly  into  bichloride,  or  reduced 
to  the  metallic  state  by  well-known  metallurgical  processes. 
Whatever  plan  is  adopted,  the  additional  outlay  is  soon 
covered  by  the  profit  realised. 

Thirty  to  40  per  cent,  of  the  tin  used  may  thus  be 
recovered,  and  already  the  method  is  in  operation  in  almost 
all  the  dyehouses  at  Lyons  and  at  several  other  manufacturing 
centres. 

The  soap  baths  used  in  the  soaping  or  boiling  of  the  silk 
weighted  with  bichloride  of  tin  are  treated  in  exactly  the 
same  way  ;  these  deposits  contain  tin  partially  combined 
with  fatty  acids,  the  oxide  of  tin  absorbed  by  the  silk  in  its 
passage  through  these  baths. 

The  deposits  in  the  baths  of  catechu  and  of  tin  salts  used 
in  black  dyeing  may  be  treated  similarly  for  the  recovery 
of  tin  bv  metallurgical  processes.  The  application  of  these 
processes  furnishes  at  Lyons  from  6  to  7  kilos,  of  metallic 
tin  per  month. 


The  Chroming  of  Wool.     E.  Kneclit   and  A.  Ward.    Jour. 

Soc.  Dyers  and  Colourists,  1889,  184— 1S5. 
A  series  of  experiments  previously  carried  out  by  Messrs. 
P.  Kay  and  E.  Bastow  with  the   author  was   published  in 
a  paper  entitled  "  The  Fixation  of  Chromium  by  the  Wool 
Fibre." 

The  conclusions  drawn  from  the  results  obtained  were 
briefly  as  follows: — 

1.  The  amount  of  chromium  fixed  by  the  wool  fibre  in 
mordanting  with  bichromate  of  potash  varies  with  the  con- 
centration of  the  solution.  When  sulphuric  acid  is  used 
along  with  the  bichromate,  the  amount  fixed  is  considerably 
greater.  In  mordanting  with  3  per  cent,  of  bichromate 
(the  amount  usually  employed  on  the  large  scale)  only 
about  1  per  cent,  is  fixed  by  the  wool. 

2.  In  using  pure  bichromate  of  soda  equivalent  to  3  per 
cent,  of  bichromate  of  potash,  a  larger  proportion  of 
chromium  is  fixed  than  in  the  case  of  the  potash  Bait, 
which  might  in  some  measure  account  for  the  different 
results  obtained  by  practical  dyers  with  these  two  mordants. 

3.  The  addition' of  tartar  to  the  mordant  solution  lias  no 
material  influence  on  the  amount  of  chromium  fixed. 

4.  The  amount  of  chromium  fixed  from  chrome  alum  is 
about  twice  as  great  as  that  fixed  from  an  equivalent  per- 
centage of  bichromate.  In  this  case  the  chromium  is 
probably  not  so  intimately  combined  with  the  fibre  as  when 
bichromate  has  been  used  as  a  mordant  ;  besides,  it  here 
plays  the  part  of  a  base,  while  in  the  latter  case  it  plays 
the  part  of  an  acid. 

5.  In  mordanting  with  bichromate  of  potash  the  amount 
of  chromium  fixed  bj  the  fibre  is  directly  proportional  to 
the  time  of  immersion  and  to  the  temperature  of  the 
mordanting  bath. 

G.  The  fixation  of  chromium  by  wool  in  mordanting  with 
potassium  bichromate  is  always  accompanied  by  a  partial 
decomposition  of  the  bath  into  chromate  and  chromic  acid. 
Uthough  the  reaction  is  not  a  quantitative  one,  and  is 
act ipanied  by  a  certain  amount  of  mechanical  absorption, 


it  seems  probable  that  the  keratine,  or  substance,  of  the 
wool  plays  here  the  part  of  a  base,  which  forms  with 
chromic  arid  an  insoluble  or  sparingly  soluble  chromate. 

7.  In  the  practical  working  of  a  bichromate  bath,  the 
amount  of  chromium  contained  in  the  bath  must  necessarily 
increase  according  to  the  number  of  times  the  bath  lias  been 
used.  Thus  if  3  per  cent,  of  bichromate  are  used  in  the 
first  bath,  i  per  cent,  is  absorbed  by  the  wool,  2  per  cent- 
remaining  in  solution.  On  adding  3  per  cent,  for  the 
second  bath,  we  have  a  total  of  5  per  cent,  bichromate  in 
solution.  If  we  now  assume  that  1  per  cent,  of  this  is 
again  absorbed  in  mordanting  the  second  lot  of  wool,  we 
shall  have  left  in  solution  after  chroming  for  the  second 
time  an  equivalent  equal  to  5  —  -i  =  3-|  per  cent,  bichromate 
of  potash,  SO  that  in  making  up  again  with  3  per  cent,  for 
the  third  mordanting  bath  we  shall  actually  have  an  equi- 
valent to  Gi  per  cent,  bichromate  of  potash.  In  this 
manner  the  bath  must  necessarily  become  more  and  more 
concentrated  until  it  has  ultimately  to  he  thrown  out,  and 
large  quantities  of  bichromate  are  thus  inevitably  lost  every 
day.  Theoretically  (ami  this  is  the  most  important  practical 
issue  of  our  experiments)  the  only  rational  way  of  chroming 
on  an  economical  scale  would  be  to  use  3  or  4  per  cent,  of 
bichromate  for  the  first  bath,  and  then  add  to  each  con- 
secutive bath  just  as  much  fresh  bichromate  as  has  been 
absorbed  by  the  wool  (about  1  per  cent.)  along  with  a, 
sufficient  quantity  of  sulphuric  acid  to  convert  the  chromate 
formed,  into  bichromate  again. 

8.  If  we  take  the  amount  of  chromium  fixed  by  the  fibre 
as  a  guide  for  the  efficiency  of  the  mordant,  then  by  far 
tie'  lust  chromium  mordant  for  wool  would  he  chromic 
acid.  Next  in  value  comes  bichromate  of  potash  and 
sulphuric  acid,  then  bichromate  of  potash  alone,  and  lastly 
chromate  of  potash. 

Economy  in  the  Use  of  Chrome. 

Tin'  chief  object  of  the  present  investigation  was  to  confirm 
by  experiments,  carried  out  on  the  large  scale,  to  what  extent 
the  percentage  of  chromic  acid,  as  well  as  the  alkalinity  of  a, 
chrome  bath,  increased  after  continued  use. 

The  experiments  were  performed  on  liquors  which  had 
been  used  for  chroming  Botany  slubbing.  There  were  nine 
slots  of  slubbing  chromed  before  a  liquor  was  run  oil'  down 
the  drain. 

In  the  following,  ~Sa.  1  liquor  represents  the  liquor  left  in 
the  cistern  after  the  first  panful  of  wool  bad  been  chromed  ; 
No.  12  liquor,  the  liquor  left  in  the  cistern  after  the  second 
panful  of  wool  bad  been  chromed:  and  so  on,  up  to  No.  '.' 
liquor.  The  chrome  used  was  crystallised  bichromate  of 
soda. 

For  the  1st  panful  5*6  per  cent,  of  chrome  for  tin-  weight  of  wool 

was  used. 
I'm-  the  2nd  panful  Vi  per  cent,  of  chronic  for  the  weight  of  wool 

was  us  I. 
For  the  3rd  panful  r  1  per  cent,  of  chrome  for  the  weight  of  wool 

was  used. 
For  the  tth  panful  V 1  per  cent,  of  chrome  for  the  weight  of  wool 

was  used. 
For  the  5th  to  9th  jianfulsvo  per  cent  of  chrome  for  the  weight 

of  won!  was  used. 

First,  the  total  amount  of  chromic  acid  was  estimated  in 
the  nine  liquors  by  means  of  ferrous  ammonium  sulphate* 
In  each  case  three  titrations  were  made,  and  the  figures  were 
calculated  from  the  mean  of  the  three.  The  following  figures 
were  obtained  : — ■ 

100  Lb.  AVool  to  G30  Gals. 

Pounds  PerCent. 

in  K  .Cr.i>  Grms.  Difference. 
M   ills,  abstr. 

■i'2t  rS6   No.1  liquor  contains  0"6567CrQ,  per  litre 

5--:j  2"91    N".  :2  „  „  0-9108  „  „  0'2541 

7i27  8'88    No.  3  „  „  1-1550  „  „  ic-jiii! 

s-|-,s  8-99    No.  I  .,  ..  l'S629  ,.  „  0*2079 

9-52  3-11!    No.5  ,,  „  1-511.  „  „  o-l  is, 

10-31  :i-2l    Xo.  I!  „  ..  1-6868  ,.  „  0-126J 

11-23  S-08    No.  7  „  ..  l"7820  .,  ..  0'1«2 

L2-87  8'88    No.8  „  „  1'96S6  „  „  0'181S 

13-6  12-77    No.  9  „  „  8"1688  „  „  0-1717 
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Although  these  figures  do  not  coincide  exactly  with  those 
obtained  by  experimenting  on  the  small  scale,  they  are, 
nevertheless,  analogous,  and  are  of  sufficient  interest  to 
woollen  and  worsted  dyers,  inasmuch  as  they  show  that  in 
running  off  of  an  old  chrome  bath  a  considerable  quantity  of 
the  mordant  is  lost. 

That  the  bichromate  is  actually  converted  into  chromate 
in  working  on  the  large  scale  is  proved  by  the  following 
estimations,  made  with  lacmoid  as  indicator,  with  the  same 
liquors  as  those  already  referred  to  : — ■ 

Liquor  required  for  the  conversion  of  the  chromate  formed  into 
bichromate, 

No.  1  liquor,  per  litre  0-0980  grins,  sulphuric  acid. 


No.  2 

0-2009 

No.  3 

„          0-294  i 

No.  1 

ir",:::; 

No.  3       „ 

„          0'4G55 

No.  G 

051S8 

No.  7        „ 

0-6027 

No.  8        „ 

„         0-6718 

:\".  9 

0-G909 

From  these  latter  results  it  cannot  only  be  shown  to  what 
extent  the  alkalinity  of  the  mordanting  solution  increases, 
but  also  in  the  following  table  the  relative  proportions  of 
chromate  and  bichromate  left  in  solution  after  each  operation, 
in  grins,  per  litre  :  — 




Total  Cr03. 

Cr03as 

Chromate. 

CrOj  as 
Biohromate. 

No.  1  

0-G307 
0-9108 
1-1550 
1-3829 
1-5114 
1-63G8 
1-7S'.'0 
1-9635 
2-1582 

0-200S 
0-4116 
0-C024 
0-7730 
0-953S 
1-1244 
1-2319 
1-3751 
1-4156 

0-4559 

No.2  

No.  3 

0-4992 

0-552G 

0-5S99 

No.  5  

0-557C 

No  6 

0-5124 

No.  7 

0-5t71 

No.  8 

0-5681 

No  9 

U-71-J7 

This  table  shows  that,  whereas  the  amount  of  bichromate 
left  in  solution  remains  about  constant  at  0-5  grm.  per  litre, 
the  amount  of  chromate  steadily  increases  until,  when  the 
bath  has  to  be  let  off,  it  contains  an  equivalent  of  no  less 
than  about  3-237  gnus,  of  crystallised  bichromate  of  soda 
per  litre.  There  are  thus  let  off  into  the  drains  from  a  vat 
of,  say,  800  galls,  capacity,  somewhat  less  than  26  lb.  of 
chrome,  and  this  must  not  only  mean  a  loss  to  the  dyer, 
hut  must  also  tend  to  pollute  the  watercourse  to  a  very 
considerable  extent. 

But  now  that  the  disease  has  been  pointed  out  a  remedy 
must  be  also  suggested,  and,  if  possible,  that  remedy  should 
be  of  the  simplest  kind.     Such  a  remedy  is  the  following  :- 

By  adding  to  the  second  "  hole-full  "  just  that  amount  of 
sulphuric  acid  necessary  to  convert  the  chromate  formed 
into  bichromate — viz.,  0-098  grm.  of  sulphuric  acid  per 
litre  of  liquid  in  the  bath,  it  would  be  brought  back  to  the 
same  condition  as  it  was  in  when  started  ;  and  it  would  not 
be  necessary  to  add  to  the  second  bath  any  more  chrome 
than  had  combined  with  the  fibre,  viz.,  about  1  or  1^  per 
cent.  The  same  would  have  to  be  done  with  the  third  aud 
subsequent  baths.  In  this  manner  the  vat  could  probably 
he  got  to  work  for  a  greater  number  of  times  in  succession, 
and  on  letting  off,  say  after  the  ninth  time,  the  loss  in 
chrome  would  be  considerably  less  than  one-half  of  what  it 
is  at  present. 

Practical  experience  has  shown  that  a  chrome  bath  works 
better  after  it  has  been  used  two  or  three  times  than  when 
fresh.  In  this  case — that  is,  if  the  dyer  specially  wishes  to 
have  his  chrome  bath  alkaline — the  same  principle  might  be 
adopted,  and  the  bath  kept  on  the  alkaline  side  till  the  end  by 
only  commencing  to  add  the  necessary  amount  of  sulphuric 
acid  after,  say,  the  third  hole-full.  The  loss  in  chrome  on 
letting  off  would,  indeed,  be   somewhat    greater    than    if 


sulphuric  acid  were  used  from  the  beginning ;  but  there 
would,  nevertheless,  be  a  very  considerable  saving  as  com- 
pared with  the  process  referred  to. 

In  proposing  this  method  there  was  no  desire  to  suggest 
that  every  dyer  would  have  to  be  able  to  analyse  quanti- 
tatively the  contents  of  his  chrome  vat.  A  much  simpler 
remedy  is  at  hand.  He  has  only  to  add  bichromate  to  the 
first  three  hole-fulls  as  usual,  but  for  the  fourth  and 
subsequent  hole-fulls  he  must  use  a  mordant  made  up  in 
solution,  and  containing  besides  the  bichromate  of  potash 
or  soda  the  necessary  quantity  of  sulphuric  arid  to  keep 
his  subsequent  baths  of  a  standard  strength. 

Some  dyers  use  sulphuric  acid  in  chroming  over  and 
above  the  amount  necessary  to  neutralise  the  alkalinity  of 
the  water,  and  thus  practically  chrome  with  a  solution  of 
chromic  acid.  To  these  eases  the  method  of  the  authors 
does  not  apply.  They  are  of  opinion,  however,  that  also 
by  using  excess  of  sulphuric  acid  the  loss  of  chrome  in 
letting  off  would  be  very  considerably  lessened. 


The  Theory  of  Chroming.     E.  Knecht.     Jour.  Soc.  Dyers 
and  Colourists,  1889,  186. 

When  wool  is  boiled  in  a  solution  of  bichromate  of  potash 
or  bichromate  of  soda,  it  absorbs,  as  is  well  known,  a  certain 
proportion  of  chromium  and  becomes  yellow.  Now  this 
absorption  is  not  due,  as  is  held  by  some  chemists,  to  the 
simple  mechanical  absorption  of  unchanged  bichromate,  but 
is  due,  according  to  the  opinion  expressed  two  years  ago  by 
the  author,  to  a  splitting  up  of  the  bichromate  molecule  into 
chromate  aud  chromic  acid.  The  chromate  remains  in 
solution,  while  the  chromic  acid  combines  chemically  with 
the  substance  or  a  constituent  of  the  substance  of  the  wool 
fibre  to  form  an  insoluble  or  sparingly-soluble  yellow 
chromate.  This  will  be  inferred  from  the  following 
observations : — 

1.  When  wool  is  boiled  in  a  weak  solution  of  bichromate 
of  potash,  the  colour  turns  from  orange  to  yellow. 

2.  Wool  dissolved  in  strong  hydrochloric  acid  and  then 
diluted  with  water  gives  with  bichromate  of  potash  a  thick 
yellow  precipitate.  A  similar  precipitate  is  obtained  with 
lanuginie  acid,  and  it  is  probable  that  this  precipitate  is 
chemically  closely  allied  to  the  insoluble  compound  produced 
on  or  in  the  wool-fibre  in  mordanting. 

It  has  been  argued  that  the  formation  of  chromate  in 
mordanting  wool  with  bichromate  is  not  due  to  the  dissocia- 
tion of  the  salt,  but  to  the  generation  of  ammonia  from  the 
wool-fibre.  In  order  to  test  the  correctness  of  this  assertion, 
wool  was  boiled  for  an  hour  in  a  flask  with  water,  and  the 
gases  given  off  were  collected  in  another  flask  containing 
cold  distilled  water.  All  the  ammonia  which  might  have  been 
produced  must  now  be  contained  in  the  receiving  flask;  but 
on  testing  the  liquid  with  Xessler's  reagent  we  found  it  to 
contain  only  the  merest  trace  of  ammonia,  less  than  one 
thousandth  part  of  what  would  have  been  necessary  to  effect 
the  chemical  change  referred  to.  It  might  further  be  argued 
against  our  theory  that  the  neutralisation  of  the  bichromate 
is  due  to  the  presence  of  alkaline  salts  in  the  wool-fibre. 
But  this  argument  must  also  fall  to  the  ground  when  the 
results  of  the  following  experiment  are  taken  into  con- 
sideration:— 

Wool  was  first  boiled  with  excess  of  dilute  hydrochloric 
acid,  for  the  purpose  of  removing  any  salts  of  the  alkalis  or 
alkaline  earths.  It  was  then  boiled  repeatedly  in  distilled 
water  until  no  more  traces  of  acid  could  be  detected.  Five 
grins,  of  the  wool  thus  treated  were  now  mordanted  with 
4  per  cent,  of  bichromate  of  potash  (0-2  grm.).  The 
bichromate  and  chromate  left  in  solution  were  estimated 
volumetrieally,  and  the  chromic  acid  absorbed  by  the  wool 
by  difference".     The  following  results  were  noted  :— 

Grms. 

Total  bichromate  in  solution unto 

.,     chromato              „  0*112 

Chromic  acid  in  the  wool 0'057 

0-199 
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This  shows  that  the  reaction  is  independent  of  any 
alkaline  inorganic  salts  which  may  he  contained  in  the  woo). 

Nietzki's  assertion  that  in  chroming  wool  the  chromium 
is  fixed  as  chromate  of  chromium  requires  proofs  which  are 
as  yet  not  forthcoming,  If  the  hichromate  should  he 
reduced  to  chromium  chromate,  the  reaction  would  be 
attended  by  the  formation  of  caustic  alkali,  and  a  very 
considerable  oxidation  of  the  fibre,  as  will  be  seen  from  the 
following  equation  :  — 

5  K.l'r.,0;  +  5  H2()  =  Cra(CrO,,)3  +  10KOH  +  9  02 
It  is  well  known  that  chromed  wool  becomes  oxidised  when 
exposed  to  light  ;  this  is  shown  by  the  change  in  colour  from 
yellow  to  green.  Hut  that  such  a  powerful  oxidation  as 
that  shown  by  the  above  equation  should  take  place  in  the 
ordinary  process  of  chroming  seems  highly  improbable. 


A  Simple  Method  of  Pioducing  "Green-Mordanted" 
Wool.  E.  Knecht.  Jour.  Soc.  Dyers  and  Colourists,  1889, 
186—190. 

In  using  the  alizarin  colours,  as  well  as  some  of  the  other 
adjective  colours,  on  a  chrome  mordant,  it  is  generally 
desirable,  indeed  sometimes  necessary,  that  the  chromium 
should  not  be  present  on  the  fibre  as  chromic  acid,  but  as 
chromic  oxide.  This  result  can  be  attained  by  mordanting 
with  chrome  alum  or  chromium  fluoride;  but  the  results  are 
not  good  in  the  former  case,  while  chromium  fluoride, 
although  yielding  excellent  results  as  a  chrome  mordant  for 
wool,  it  is  yet  too  expensive.  The  most  usual  way  of 
obtaining  "green-mordanted"  wool  is  to  use  along  with  the 
chrome  either  tartar  or  oxalic  acid.  As  the  chromic  acid 
becomes  fixed  on  the  fibre  it  is  reduced  to  the  green  state  at 
the  expense  of  the  tartaric  or  oxalic  acid,  which  in  their  turn 
become  more  or  less  completely  oxidised.  This  method  has 
been  found  to  give  very  good  results  in  the  hands  of  practical 
men,  but  the  quantities  of  tartar  and  oxalic  acid  usually 
employed  (2l  per  cent,  tartar,  or  3  per  cent,  oxalic  acid  to 
3  per  cent,  chrome)  are  not  by  any  means  sufficient  to 
completely  reduce  the  chromic  acid  on  the  fibre  to  chromic 
oxide. 

At  the  same  time  the  method  for  economising  chrome 
which  we  mentioned  in  the  first  part  of  our  paper  could 
not  be  used,  since  the  chrome  bath  becomes  partially 
reduced  by  the  presence  of  tartar,  and  this  reduction  would 
only  be  accelerated  by  the  addition  of  sulphuric  acid. 

Now  if  wool  mordanted  in  the  usual  way,  either  with 
bichromate  alone,  or  with  bichromate  and  sulphuric  acid, 
he  passed  through  a  solution  of  bisulphite  of  soda  or  some 
similar  reducing  agent  (but  the  bisulphite  is  the  cheapest), 
the  change  from  the  yellow  to  the  green  very  soon  takes 
place.  As  the  result  of  a  number  of  experiments  the 
author  finds  that  it  is  best  to  chrome  with  3  per  cent,  of 
bichromate  and  1  per  cent,  sulphuric  acid,  or  thereabouts, 
and  reduce  in  a  tepid  or  warm  bath  containing  not  more 
than  about  5  per  cent,  of  commercial  bisulphite  solution 
(sp.gr.  1-3). 

Treated  in  this  manner  the  chrome  on  the  wool  becomes 
more  completely  reduced  than  if  tartar  had  been  used  in 
chroming.  There  is  certainly  the  trouble  of  preparing  a 
fresh  bath,  but  the  difference  in  price  between  the  tartar 
and  the  bisulphite  would  compensate  for  this.  Besides,  the 
results  obtained  in  dyeing  are  much  better  with  a  large 
number  of  adjective  dyes,  notably  logwood,  alizarin  blue, 
ccerulein,  and  gallein. 

In  the  discussion  which  followed,  the  President.  Mr.  .las. 
Sharp,  said  he  thought  that  4  or  5  per  cent,  of  "  bichrome," 
referred  to  by  Dr.  Knecht,  which  was  certainly  a  maximum 
amount,  might  probably  be  cut  down  to  one-half  and  still 
give  all  the  results  necessary.  If  so,  about  half  the  bichrome 
at  present  used  finds  its  way  down  the  sewers.  To  produce 
brighter  or  more  bloomy  shades,  a  little  sulphuric  acid  was 
now  found  an  advantageous  addition  to  the  hichromate 
bath.  Nevertheless,  the  use  of  sulphuric  acid  must  be 
graduated  with  caution  or  the  dye  on  the  warp  "will  go."' 
Sometimes  tartar  or  oxalic  arid  i>  used  with  the  bichrome. 

Mr.  A.  11.  Allen  desired  to  know  the  action  of  normal 
chromate  and  bichromate  upon  lacmoid,  more  especially 
winch  of  these  salts  is  neutral  to  lacmoid  and  which  is  not. 


He  gathered  that  the  point  of  strict  neutrality  to  lacmoid 
was  at  the  formation  of  bichromate,  the  chromate  neutral  as 
to  composition  being  alkaline  as  to  reaction.  (Confirmed 
by  Dr.  Knecht.)  He  considered  it  irrational  to  add  tartrate 
to  bichrome,  and  that  people  doing  so  got  their  fair  results 
in  spite  of  what  they  did,  and  those  results  would  be  better 
under  more  rational  conditions.  Was  it  a  fact  that  so  much 
bichromate  was  wasted? 

Mr.  Wilkinson,  referring  to  the  author's  recommendation 
to  add  sulphuric  acid  after  each  batch  of  wool  is  taken  out 
of  the  vat,  said  that  when  dyers  mordant  with  bichrome,  if 
they  get  it  in  the  condition  of  chromic  acid  through  the 
addition  of  sulphuric  acid,  the  fibre  becomes  undoubtedly 
injured,  and  slubbing  dyers  in  general  preferred  to  keep  on 
the  side  of  the  chromate  than  on  that  of  the  free  chromic 
acid.  That  acid  is  also  injurious  to  the  colours,  and  its 
activity  in  their  direction  causes  those  colours  to  be  taken 
up  so  greedily  that  uneven  shades  are  the  result.  Not  only 
is  it-,  action  energetic  on  the  fibre,  hut  it  is  also  exceedingly 
active  on  the  colouring  matter.  In  the  loose  wool  trade, 
such  as  that  of  Huddersfield,  it  is  a  very  different  matter. 
A  huge  amount  of  sulphuric  acid  is  used  there  simply  to 
neutralise  the  amount  of  alkali  that  is  brought  forward  from 
the  scouring,  because  less  attention  is  paid  to  the  scouring 
process.  Here  again  he  thought  it  would  be  well  worth  the 
attention  of  some  chemist  to  obtain  a  knowledge  of  the 
amount  of  alkali  which  is  usually  left  in  the  slubbing.  The 
amount  of  alkali  left  behind  in  different  works  will  he  found 
to  vary,  anil  consequently  the  chromate  or  bichromate  will 
be  found  to  van-  in  the  mordant  hath.     He  thought  it  better 

indeed  to  keep  nearer  to  chromate  than  bichromate.    A  g 1 

deal  of  trouble  had  been  caused  in  some  kinds  of  alizarin 
dyeing  through  too  active  bichrome  baths. 

Mr.  Kawson  said  that  in  many  dyehouses,  to  his  know- 
ledge, the  slubbing  or  yarn  is  taken  direct  from  the  scouring 
bowls,  without  any  washing  with  water,  into  the  chrome 
bath.  The  consequence  is  that  the  alkali  in  the  wool  at 
once  reduces  the  bichromate  of  potash  to  normal  chromate, 
and  it  would  therefore  he  impossible  to  calculate  the  amount 
of  acid  necessary  to  be  added  without  taking  this  factor  into 
consideration.  The  amount  of  alkali  thus  introduced  into 
the  chrome  bath  would  often  be  much  more  than  that  formed 
by  the  boiling  of  the  wool  itself.  In  the  experiments  on 
the  large  scale  it  appears  that  about  3  per  cent,  of  potassium 
bichromate  was  removed  by  each  successive  lot  of  wool. 
This  includes  the  bichrome  removed  by  washing ;  but  he 
would  very  much  like  to  know  what  amount  was  actually 
fixed  on  the  fibre.  It  was  scarcely  likely  that  as  much 
as  1  per  cent,  was  removed  by  washing,  so  that  in  all 
probability,  accepting  the  figures  given,  more  than  2  per 
cent,  was  fixed.  This  was,  comparatively,  a  large  amount. 
The  quantity  of  chromium  fixed  on  the  fibre  was  a  most 
important  matter  in  connexion  with  the  fastness  to  light  of 
logwood  blues  and  blacks.  If  more  than  a  certain  amount 
was  present,  the  black,  in  a  short  time,  was  most  likely  to 
turn  green.  In  all  eases  of  logwood  blacks  which  had 
turned  green  an  excess  of  chrome  had  been  found  according 
to  his  experience.  It  was  difficult  to  state  a  limit,  since 
much  depended  upon  the  condition  in  which  it  exists  ;  hut, 
in  his  opinion,  not  more  than  1  ■  .*>  per  cent,  of  potassium 
bichromate  should  he  fixed  upon  the  fibre.  Where  the 
goods  are  chromed  after  dyeing  as  well  as  before  (with  the 
object  of  making  the  wool  clean),  there  was  no  doubt  that 
part  of  the  chromium  was  often  fixed  on  the  fibre  as 
chromate,  or  chromic  acid,  and  such  being  the  condition, 
the  black  was  very  liable  to  turn  green.  It  was  most 
probable  that  in  after-chroming  or  finishing  by  the  use 
of  too  much  bichromate  of  potash,  the  logwood  black 
was  rendered  liable  to  turn  green.  If  chromic  acid  is 
deposited  on  the  fibre  in  the  first  chroming,  it  is  in  all 
probability  reduced  to  chromic  oxide  when  it  comes  into 
the  logwood  hath,  lloth  the  author  and  speaker  had  made 
many  experiments  in  connexion  with  the  action  of  sodium 
bisulphite  on  chromed  wool,  and  in  all  cases  had  found  that 
the  shades  produced  by  logwood  were  not  only  deeper 
when  the  chromed  wool  had  li.cn  thus  reduced,  hut  very 
much  brighter  The  effect  was  especially  noticeable  in 
light  shades.  The  patterns  produced  were  each  mordanted 
with    3    per    cent,    of   potassium   bichromate   aud    1    per 
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cent,  of  sulphuric  acid,  and  dyed  with  10  per  cent,  of 
logwood.  Of  course,  this  amount  of  bichrome  was  too 
large  for  practical  operations,  but  it  was  taken  in  Older 
to  show  the  effect  of  chromic  acid  and  chromic  oxide 
respectively  with  greater  distinctness.  One  of  the  patterns, 
after  mordanting,  was  treated  with  5  per  cent,  of  sodium 
bisulphite  solution  in  the  manner  described  by  Dr.  Knecht. 
The  difference  was  very  striking;  the  hank  treated  with 
bisulphite  was  of  a  bright,  bloomy  blue  shade,  whereas  the 
other  was  a  dull,  dirty  grey.  This  latter  effect  can  only  be 
attributed  to  the  colouring  matter  of  logwood  being  partially 
destroyed  by  the  chromic  acid  on  the  fibre. 

Mr.  Frusher  desired  to  know  whether  Dr.  Knecht  had 
made  any  experiments  with  wool  previously  bottomed  with 
indigo.  In  chroming  on  indigo-bottomed  wool  they  had  a 
certain  loss  of  indigo  in  the  ordinary  mordanting  bath  with 
bichromate,  and  with  the  addition  of  sulphuric  acid  there 
was  an  increased  loss  of  indigo.  He  desired  to  know 
whether  there  would  be  any  greater  effect  with  the  use  of 
sulphuric  acid  than  without  ? 

In  reply,  Dr.  Knecht  said  that  the  amount  of  chrome 
used  for  his  experiments  was  between  4  and  5  per  cent. 
The  material  to  be  chromed  was  Botany  slubbing,  a  sub- 
stance which  absorbed  considerably  more  than  woven  or 
spun  material.  Wool  of  that  quality  also  absorbed  more 
chrome  than  any  other  wool — English  wools,  for  instance. 
He  had  shown  that  after  they  had  mordanted  wool  in 
potassium  bichromate  the  bath  became  alkaline.  If  they 
mordanted  another  lot  of  wool  in  the  same  bath  it  became 
still  more  alkaline,  and  if  they  mordanted  further  lots  the 
alkalinity  became  increasingly  great.  He  suggested  the 
use  of  sulphuric  acid  to  counteract  that  growing  alkalinity, 
but  did  not  either  use  or  suggest  the  use  of  that  amount  of 
sulphuric  acid  necessary  to  render  the  bath  acid.  He  kept 
it  on  the  alkaline  side.  He  only  added  a  sufficient  amount 
of  sulphuric  acid  to  bring  the  chromate  back  to  bichromate. 
He  had  never  tried  to  completely  exhaust  a  bichrome  bath, 
but  thought  it  might  be  done.  The  author  thought  that  in 
the  case  of  indigo-bottomed  wool,  chroming  with  sulphuric 
acid  would  be  much  more  injurious  than  chrome  alone. 

Mr.  Rawson  considered  that  much  chromium  existed  on 
the  fibre  after  chroming,  in  the  form  of  chromic  acid,  but 
that  it  was  reduced  to  chromic  oxide  in  the  dye-bath  at  the 
expense  of  the  colouring  matter  of  the  logwood.  A  portion 
of  the  colouring  matter  was  not  only  destroyed  and  lost, 
hut  the  decomposition  products  were  apparently  fixed  to  a 
certain  extent  on  the  material,  and  a  dull  grey  instead  of  a 
bright  blue  was  obtained.  With  an  excess  of  colouring 
matter,  no  doubt  this  grey  became  merged  and  lost  in  the 
excess  of  deep  black  obtained.  When  indigo-dyed  cloth 
was  chromed,  the  shade  became  duller  and  greener,  and 
certainly  appeared  to  hare  lost  indigo. 


PATENTS. 


Improvements  in  Dyeing  Cation  or  other  Vegetable  Fibres 
with  Blended  Colours.  J.  Imray,  London.  From  La 
Societe  Auonyme  des  Matieres  Colorantes  et  I'roduits 
Chimiques  de  St.  Denis,  I'aris,  France.  Lug.  Pat.  IS, 010, 
December  10,  1888.  4</. 
To  dispense  with  the  usual  preliminary  mordanting  in 
dyeing  cotton  with  alizarin  and  analogous  dyestuffs,  the 
material  is  dyed  at  once  in  a  batli  containing  the  colour 
stuffs  "  along  with  the  substances  necessary  to  make  them 
take  on  to  the  texture."  As  example,  for  dyeing  mauve, 
100  kilos,  of  cotton  arc  immersed  cold  in  a  bath  containing 
10  kilos,  of  the  following  mixture  diluted  with  2,500  litres 
of  water  :  2  parts  of  Alizarin  No.  1  ;  1  part  of  "  silicate  of 
soda,  -15°  "  ;  2  parts  of  pyrolignite  of  iron  (specific  gravity 
not  stated).  The  dye-bath  is  gradually  heated  to  the  boiling 
point  in  half  or  three-quarters  of  an  hour.  Similarly  a  rose- 
colour  is  produced  from  a  mixture  of  alizarin,  acetate  of 
alumina,  oil,  and  a  salt  of  tin ;  green  by  substituting 
ceruleine  and  bisulphite  of  soda  for  the  alizarin  in  the  last 
mixture  ;  and  other  shades  from  similar  suitable  mixtures. 

— W.  E.  K. 


A  Process  for  Dyeing  with  Yellow,  Orange,  and  Red 
Azoic  Colouring  Mutters.  J.  Imray,  London.  From 
La  Societe  Anonyme  des  Matieres  Colorantes  et  I'roduits 
Chimiques  de  St.  Denis,  I'aris,  France.  Eng.  Pat.  197, 
January  4,  1889.     id. 

Thf.  colouring  matters  described  in  Eng.  Pats.  9315  and 
1 1,976  of  1887  (this  Journal,  1888,  499  and  563),  were  there 
stated  to  dye  unmordanted  cotton  in  an  alkaline  bath.  This 
patent  relates  to  a  process  of  dyeing  found  to  give  the  best 
results,  and  is  especially  applicable  to  colouring  matters 
derived  from  phenol,  resoreinol,  naphthol,  and  their  sulphonic 
and  carboxylic  acids.  The  colouring  matters  are  dissolved 
in  water  rendered  strongly  alkaline  by  an  excess  of  caustic 
soda,  and  sodium  chloride  is  then  added  up  to  the  point 
at  which  the  colouring  matter  is  precipitated  at  a  low 
temperature.  In  such  a  bath,  when  heated,  cotton  becomes 
perfectly  dyed  until  the  bath  is  almost  exhausted  ;  whereas 
if  the  addition  of  sodium  chloride  be  omitted  cotton  can 
only  be  dyed  in  presence  of  great  excess  of  the  colouring 
matters.  The  sodium  chloride  may  be  substituted  by  other 
salts  having  a  similar  precipitating  action.  After  dyeing  (and 
without  rinsing)  the  cloth  is  passed  through  acidulated 
water,  which  fixes  the  colouring  matter.  An  example  is 
given  of  the  method  of  applying  this  process  in  the  case 
of  the  red  colouring  matter  obtained  "  by  combining  the 
diazoic  derivative  of  an  azoxy  toluidine  with  one  of  the  sulpho- 
naphthols." — W.  E.  K. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

The  Fixation  of  Atmospheric  Nitrogen.     A.  A.  Breneman. 
Airier.  Chem.  Soc.  J.  11,  1  —  45. 

Part  I — Historical  Summary  showing  the  Progress  and 
Development  of  Processes  for  the  Manufacture  of  Cyanogen 
and  its  Derivatives. — Prussian  blue  was  discovered  about 
1710  by  Diesbach,  who  happened,  in  handling  a  sample 
of  Dippel's  animal  oil  made  from  blood,  to  add  to  it  a 
solution  of  potash  and  obtained  a  blue  colour.  (Richardson 
and  Watts'  Chem.  Tech.,  Vol.  I.,  p.  1  et  serj).  Woodward, 
in  172  1  (Phil.  Trans.  1724,  33—34,  15—25)  deflagrated 
saltpetre  and  argols,  and  fused  the  product  with  dried 
blood  ;  the  mass  was  lixiviated  with  water  and  the  solution 
treated  with  copperas  and  alum,  which  gave  a  green 
precipitate,  becoming  Prussian  blue  when  heated  with 
hydrochloric  acid.  Brown,  in  the  same  year  (/or.  c/7.) 
proposed  the  use  of  flesh,  and  Geoffrey  in  1725  that  of 
wool  and  charred  horn. 

Potassium  ferrocyauidewas  first  made  by  Macquer  (1750 — 
1760?)  who  treated  Prussian  blue  with  potash.  Beaume, 
in  1773,  proved  the  presence  of  iron  in  it,  and  Gay  Lussac, 
in  1814,  first  showed  the  existence  of  cyanogen  in  Prussian 
blue  and  its  derivatives.  Liebig's  investigation  led  to  the 
theory  at  present  held  as  to  the  chemistry  of  the  process, 
still  the  only  one  in  use,  for  making  yellow  prussiate.  From 
182(1  to  ls:;7  Muspratt,  Mackintosh,  Gautier  (J.  lie  Pharm. 
1827,  11),  Geutele  (Dingl.  Polyt.  J.  129,  362),  and  Naumann 
improved  the  manufacture  ;  but  up  to  this  time  (1837)  at  least 
two-thirds  of  the  nitrogen  had  been  lost  during  the  fusion, 
and  the  first  attempt  to  recover  this  was  made  when 
Kuhlmann,  in  1838  (J.  prakt.  Chem.  26,  410),  discovered 
that  cyanogen  and  ammonium  cyanide  were  formed  by 
passing  ammonia  over  red-hot  charcoal,  a  discovery  which 
Jacquemyn  applied  to  the  waste  gases  from  the  prussiate 
pots  ;  the  process  was  patented  by  Berry  (Eng.  Pat. 
January  21,  1840). 

Cyanogen  from  Atmospheric  Nitrogen. — Zinken,  in  1813 
(J.  prakt.  Chem.  25,  246),  and  Koch,  in  1819,  noticed  a 
fused  salt  in  the  lower  parts  of  some  furnaces ;  Berthier,  in 
1826  (Jsh.  Chem.  Tech.  1879,  28),  found  potassium 
carbonate  in  a  similar  product,  while  Dawes,  in  1835, 
announced  the  existence  of  potassium  cyanide  in  such 
deposits.  In  1837  Neilsou  first  introduced  the  hot  blast  at 
the  Clyde   iron  furnaces,  and  an  exudation  of  fused  salt 
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Mion  afterwards  occurred  on  the  walls  of  the  boshes ; 
Chirk  showed  this  to  contain  43-4  per  cent,  of  KCX  and 
45-8  per  cent,  of  K2C03  (Pogg,  Ann.  40,  315;  Dingl. 
Polyt.  J.  65  466).  This  furnace  went  on  producing 
potassium  cyanide  For  three  years.  Zinken  and  Bromeis 
(J.  prakt.  them.  25,  246)  and  Redtenbacher  also  noticed 
the  production  of  potassium  cyanide  in  blast  furnaci  -. 

Bunsen  and  Playfair  (Brit.  A".  Report,  1845)  drew 
leases  from  a  blast  furnace  at  Alfreton  at  a  point  2  ft.  9  in. 
above  the  tuyeres,  and  found  that  they  consisteil  of  X, 
58-05  per  cent.;  CO,  37  •  43  per  cent;  H,  3-18  per  cent.; 
(  X,  1 .34  per  cent.  Potassium  cyanide  was  also  condensed 
from  the  gases  on  cooling.  Above  the  boshes,  and  as  low 
as  the  tuyeres,  no  cyanides  were  found,  the  conditions  for 
their  production  being  evidently  a  reducing  atmosphere  and 
a  high  temperature  ;  the  latter,  Bunsen  and  Playfair  put  at 
not  lower  than  that  at  which  potassium  oxide  is  reduced  by 
carbon.  Smith  (Chem.  Xews  1865 ;  Jsb.  Chem.  Tech.  11, 
54),  and  Kirpely  (Jsb.  Chem.  Tech.  1879,  41)  also  describe 
fused  furnace  salts,  and  the  former  found  one  to  contain 
potassium  cyanate,  21-15  per  cent.;  potassium  cyanide, 
47-73  per  cent.  ;  and  potassium  carbonate,  10- 13  per  cent. 
Lewis  Thomson,  in  1839  (Dingl.  Polyt.  J.  73,  281), 
proved  that  potassium  cyanide  is  produced  -when  coke, 
potash,  and  iron  filings  are  heated  together  to  a  bright  red 
in  air,  and  Fownes  and  Young  (J.  prakt.  Chem.  26,  407), 
in  1841,  confirmed  this  statement,  using  carbon  from  cane 
sugar  and  pure  potash.  In  the  following  year  Erdmann 
and  Marchand  (.1.  prakt.  Chem.  26,  412)  repeated  Fownes' 
experiments,  with  uncertain  results;  they  asserted  that  no 
cvanogen  was  formed  when  the  materials  were  dry  ;  and 
Berzelius  (Jsb.  d.  fortschr.  d.  Chem.  1844,  23)  pointed  out 
that  this  result  confirmed  the  earlier  result  of  Wohler,  and 
suggested  that  the  water  first  formed  ammonia,  which  was 
then  converted  into  cyanogen.  Langlois  (Ann.  Chim.  Phys. 
[3],  1,  177)  proved  that  cyanogen  is  formed  whether  the 
air  he  dry  or  wet. 

Bunsen  and  Playfatr  (Joe.  cit.)  passed  nitrogen  over  a 
mixture  of  carbon  and  potash  heated  to  bright  redness,  and 
obtained  potassium  cyanide.  Rieken  (Dingl.  Polyt.  J.  121, 
286)  found  that  a  white  heat  was  necessary.  Diebruch 
(Jsb.  Chem.  1,  473)  showed  that  related  reactions  also 
cause  combination  of  C  and  N  -. — thus  nitric  oxide  and 
"  potassium  carbonic  oxide "  produced  cyanogen  when 
heated  together;  carbon  dioxide,  when  mixed  with  ammonia 
or  nitrogen,  and  passed  over  hot  potassium,  or  ammonium 
carbonate  kept  in  contact  with  fused  potassium,  yielded 
cyanogen. 

A.  V.  Newton  first  patented  a  process  for  obtaining 
cyanides  by  passing  X  from  any  source,  but  free  from 
"  oxidating  substances,"  through  a  layer  of  small  pieces  of 
charcoal  saturated  with  potashes  and  heated  to  redness, 
the  vapours  containing  cyanides  to  be  absorbed  by  suitable 
liquids  (Dingl.  Polyt.  J.  95,  293 ;  Eng.  Pat.  9985,  Decem- 
ber 13,  1843).  He  recommends  the  use  of  the  waste  gasi  - 
from  sulphuric  acid  chambers  after  passing  through  ferrous 
sulphate  and  lime  water,  to  absorb  oxides  of  nitrogen.  The 
best  proportion  of  potash  to  charcoal  is  from  25  :  100  to 
100  :  100,  according  to  the  density  of  the  latter ;  the 
nitrogen  should  always  be  in  excess,  and  is  best  under 
pressure,  much  friction  with  the  charcoal  being  advantageous. 
Possoz  and  Boissiere  (Jsb.  Chem.  Tech.  1855,  83  ;  1858 
191 ;  Dingl.  Polyt.  J.  104,  446  ;  107,  ***  i  129,  361  ;  149, 
56),  before  the  date  of  New  ton's  patent,  had  a  factory  at 
Grenelle,  Paris,  which  turned  out  15,000  kilos,  of  yellow 
prussiate  per  annum  manufactured  on  this  principle.     In 

1844  they  removed  to  Newcastle-on-Tyne,  where  they 
received  the  co-operation  of  Bramwell  and  Hughes,  and  in 

1845  the  output  was  more  than  a  ton  per  day.  These  works 
were  closed  in  1847,  after  considerable  hiss.  The  cost  of 
production  was  said  to  he  less  than  2  francs  per  kilo.,  and 
the  salt  of  fine  quality.  In  their  latest  form  the  retorts  for 
this  process  were  cylinders  of  firebrick  10  ft.  long  and  2  ft. 
in  diameter,  with  walls  9  in.  thick  ;  lateral  slits  in  the  walls 
served  for  admission  of  air  and  stirring  of  the  contents. 
The  alkalised  charcoal,  which  contained  30  per  cent,  of 
potash,  was  prepared  by  saturating  the  charcoal  with  potash 
solution,  and  was  fell  into  the  top  of  the  cylinder,  being  thus 
dried  by  waste  heat.    The  cylinders  were  kept  at  a  white 


heat  and  the  gases  pumped  through  them.  The  cyanised 
charcoal  was  withdrawn  at  the  bottom  and  thrown  into 
water  containing  spathic  iron  ore.  The  production  of 
cyanide  for  a  given  weight  of  potash  was  said  to  he  greater 
than  in  the  ordinary  prussiate  process  :  soda  was  inferior  to 
potash,  and  even  small  quantities  of  water  hindered  the 
production  of  cyanides.  Failure  was  due  to  cost  of  retorts 
and  volatilisation  and  other  loss  of  alkali. 

The  patents  of  E.  Laming,  Swindell,  and  J.  Laming 
(Fug.  Pats.  9832.  Jul)  13,  1843;  June  12,  1S44  ;  10,955, 
November  18,  1845)  describe  methods  similar  to  the  above, 
but  using  other  sources  of  nitrogen.  Bunsen  (Brit.  Ass. 
Rep.  1845)  proposed  a  furnace  on  the  plan  of  the  blast 
furnace,  fed  with  alternate  layers  of  alkali  and  charcoal. 

Armengaud  (Dingl. Polyt.  J.  120,  111;  Genie  Industrie!, 
1853,  315)  and  Ertel  (Dingl.  Polyt.  J.  120,  77;  French 
Pat.  November  1G,  184(5)  patented  processes  which  differed 
from  that  of  Possoz  and  Boissiere  in  the  use  of  steam  and  a 
comparatively  low  temperature. 

Margueritte  and  Sourdeval  (Jsb.  Chem.  Tech.  1S73,  3G1  ; 
Ber.  6,  "9)>  in  1862,  found  that  a  hot  mixture  of  baryta  and 
carbon  absorbed  X'  from  the  air,  forming  barium  cyanide, 
which  yields  ammonia  in  presence  of  steam  at  :Um  .  Me»rs. 
Briu,  in  1883  (Eng.  Pat.  5802,  December  18,  1883;  also 
this  Journal,  1884,  173),  patented  a  process  for  making 
ammonia  by  passing  X  overheated  coke  containing  baryta. 

In  1868  Berthelot  discovered  the  synthesis  of  HCX  from 
C=H;  and  X  ;  he  concluded  that  potassium  acetylene,  CjKs, 
is  first  formed  in  the  above  cyanide  processes,  and  that  this 
then  combines  directly  with  X. 

In  1878,  Blair  (Scientific  American,  1878,  21;  Dingl. 
Polyt.  J.  230,  93)  patented  an  apparatus, and  in  1879  Weldou 
(Jsb.  Chem.  Tech.  1879,  472)  a  rotary  furnace  for  the 
manufacture  of  cyanides  by  the  charcoal-potash-nitrogen 
method.     The  latter  found  a  bright  red  heat  sufficient. 

Alder,  in  1881  (J.  Chem.  Tech.  1881  :  D.R.  Pat.  1881, 
12,351,  and  1882,  509)  claimed  that  the  presence  of  finely- 
divided  iron  is  beneficial,  and  used  lime  together  with 
sulphides  and  sulphates  of  the  alkali  metals  instead  of 
potash. 

Ludwig  ilond  (U.S.  Pat.  269.309,  December  19,  1882 ; 
compare  this  Journal,  1889,  506)  in  1882  patented  a  process 
similar  to  that  of  Margueritte  and  Sourdeval  (sec  above. 
(  Mm]. are  also  Readman,  this  Journal,  1889,  758). 

Fogarty,  in  1883  (U.S.  Pats.  288,323  and  402.324,  X'ovem- 
her  13,  1883),  dropped  a  mixture  of  powdered  carbon  and 
alkali  into  superheated  furnace  or  generator  gases,  whereby 
cyanides  were  produced  and  subsequently  decomposed  by 
the  steam  present,  yielding  ammonia.  This  process  has 
been  tried  on  a  large  scale  without  commercial  success. 

Young,  in  18S4  (Eng.  Pat.  16,046,  December  6,  1884  ;  also 
this  Journal,  1886,  34),  patented  the  use  of  magnesium 
limestone  for  constructing  furnaces  for  cyanide  processi  - 

Siepermann  (Jsb.  Chem.  Tech.  1887,  675)  obtained 
cyanates  by  passing  ammonia  over  a  mixture  of  barium 
carbonate  with  alkaline  carbonate,  adding  coal  if  cyanides 
are  wanted.  He  finds  a  moderate  red  heat  best.  Dickson 
(U.S.  Pat.  370,768, October  I.  l^s?)  injects  a  mixture  of  air, 
steam,  coal-dust,  and  powdered  alkali  into  a  chamber  heated 
by  the  combustion  of  the  injected  fuel,  thus  producing 
cyanides  and  ammonia. 

Formation  of  Metallic  A  itrides. — Wagner  (Jsb.  Chem. 
Tech.  1857,  121)  suggi  sted  the  nitrides  of  boron  and  silicon 

in  the  interior  of  the  earth  as  the  source  of  volcanic  ammonia  ; 
but  Bunsen  and  Rainer  regard  this  ammonia  as  of  organic 
origin. 

Brieglieb  and  Geuther,  in  1862  (J.  prakt.  Chem.  123, 
228),  investigated  metallic  nitrides,  obtaining  those  of  mag- 
nesium, aluminium,  and  chromium  by  heating  the  metals  in 
pure  X.  Magnesium  nitride  yields  cyanogen  when  heated 
in  CO  or  CO,,  ressie  de  Motay  (Jsb.  Chem.  Tech.  1873, 
279;  Ber.  5,  395)  found  that  titanium  nitride  yields  ammonia 
when  heated  in  steam,  and  can  be  regenerated  by  being 
heated  in  X. 

Cyanides  from  Oxides  <>r'  Nitrogen. — Binks  (J.  prakt. 
Chem.   101,  359;  103,  230;  105,  69;    HO,    21s)    passed 

hydrocarbon  vapours  mixed  with  nitric  acid  vapour  or  oxides 
of    nitrogen    over    highly-heated   firebrick.     With    hydro- 
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carbons  in  excess,  cyanides  are  the  chief  products  ;  with 
nitrogen  compounds  in  excess,  ammonia  is  mainly  produced. 
Firman  proposed  to  use  gases  from  sulphuric  acid  chambers. 
Etoussin,  in  1858  (Compt.  Bend.  67,  875  ;  J-  prakt. 
Chem.  78,  375),  suggested  the  deflagration  of  sodium 
nitrate  and  acetate  as  a  source  of  cyanide. 

Production  of  Cyanides  from  Ammonia. — Clouet,  in  1791 
(Ann.  Chini.  Phy's.  11,  30;  J.  prakt.  Chem.  26,  408; 
Crcll's  Aunallen,  1796),  mentioned  that  ammonia  passed 
over  hot  charcoal  yields  hydrocyanic  acid.  Tromsdorff 
(J.  prakt.  Chem.  26,  -109)  showed  that  the  product  was 
ammonium  cyanide.  Kuhlmann  {loc.cit.;  Liehig's  Annalen, 
38,  62  ;  J.  prakt.  Chem.  16,  482)  found  that  nitrogen  com- 
pounds mixed  with  hydrogen  or  hydrocarbon  vapours  yield 
ammonia  when  passed,  together  with  carbonic  oxide,  over 
red-hot  platinum  sponge. 

Graeger  (Jsb.  Chem.  Tech.  1858,  181)  passed  vapour 
of  ammonium  carbonate  over  alkaline  charcoal  in  iron 
cylinders,  1|  in.  diameter,  and  obtained  93 — 95  per  cent,  of 
the  theoretical  yield  of  ferroeyanide.  The  narrow  cylinders 
were  necessary.  Brunquill,  in  1856  (Preuss.  Verhandlungen, 
1856,  30;  Jsb.  Chem.  Tech.  1856.  102;  Dingl.  Polyt.  J. 
140,  374,  452),  applied  this  principle  by  passing  ammonia, 
or  the  vapours  from  distillation  of  bones,  over  hot  firebrick 
and  then  over  hot  wood  charcoal  in  pieces  of  the  size  of  a 
chestnut.  The  ammonium  cyanide  was  absorbed  by  solution 
of  ferrous  sulphate  and  the  cyanides  of  iron  converted  by 
potash  or  soda  into  prussiates.  Only  moderate  temperatures 
were  employed. 

Levoir,  iii  1859  (J.  prakt.  Chem.  76,  447  ;  Dingl.  Polyt. 
J.  153,  466),  noticed  that  a  flame  of  ammouiacal  gas 
yielded  cyanogen  (ammonium  cyanide),  a  statement  ques- 
tioned by  Fischer  (Dingl.  Polyt!  J.  157,  466),  and  verified 
b}*  Komily  in  1867,  who  passed  illuminating  gas  through 
ammonia  and  burned  it,  causing  the  tiame  to  impinge  on  a 
surface  of  water  containing  potash  (Compt.  Bend.  64,  320  ; 
65,  865  ;  Jsb.  Chem.  Tech.  1867,  761)  ;  potassium  cyanide 
was  found  in  solution  if  the  flame  was  smoky  or  luminous. 
The  process  was  tried  commercially. 

Johnson  (Dingl.  Polyt.  J.  156,"  212;  Jsb.  Chem.  Tech. 
1860,  221)  and  Webster  (Eng.  Pat.  1913,  August  8,  1860) 
patented  processes  for  making  prussiate  by  passing  ammonia 
over  alkalised  charcoal. 

Fleck,  in  1863  (Polyt.  Centrabl.  1863,  717  ;  Dingl.  Polyt. 
J.  169,  209  ;  Jsb.  Chem.  Tech.  1863,  323),  proposed  treating 
a  hot  mixture  of  charcoal  or  coal,  sulphur,  and  potash  with 
a  definite  quantity  of  ammonium  sulphate ;  potassium 
sulphocyanate  is  formed  and  converted  into  potassium 
cyanide  by  metallic  iron;  94-42  per  cent,  of  the  ammonium 
salts  are  claimed  to  be  ultimately  obtained  as  cyanide-. 
Meyer,  in  1874,  asserted  that  the  process  was  not  practically 
successful. 

Gelis  (Jsb.  Chem.  Tech.  1862,  283)  made  prussiates  by 
mixing  cold  solutions  of  ammonium  sulphydrate  with 
carbon  disulphide ;  the  ammonium  sulphocarbonate  formed 
was  converted  by  potassium  sulphide  into  the  potassium 
sulphocyanate,  which  yields  prussiate  when  treated  with 
iron.  The  cost  was  said  by  Payen  to  be  1'6  francs  per  kilo, 
of  potassium  ferroeyanide  ;  but  the  process  was  condemned 
as  wasteful  by  Meyer,  and  abandoned. 

Schwarz  (Bull.  Soe.  Chi.n.  1S69,  167  ;  Dingl.  Polyt.  J. 
191,  399  ;  Jsb.  Chem.  Tech.  1869,  269)  obtained  ammonium 
cyanide  by  passing  vapour  of  carbon  disulphide  mixed  with 
ammonia  over  hot  iron,  or  copper,  in  an  iron  tube.  The 
cyanide  was  converted  into  Prussian  blue  and  then  into 
prussiate. 

E.  Meyer,  in  his  review  of  the  cvanogen  industry  up  to 
1873  (Jsb.  Chem.  Tech.  1874,  442),  found  that  no  method 
proposed  up  till  that  time  had  succeeded  as  well  as  that  of 
Possoz  and  Boissiere,  which,  however,  had  failed  to  replace 
the  original  fusion  method. 

Max'well-Lyte  (U.S.  Pat.  1G1.137,  March  23,  1875) 
patented  a  process  for  making  ammonia  by  bringing  nitrogen 
in  contact  with  nascent  hydrogen,  liberated  in  presence  of 
a  triad  or  pentad  element. 

Tscherniak  and  Gunsberg  patented,  in  1878  (D.R.  Pat. 
3199,  April  9,  1878  ;  Ber.  12,  140 ;  Dingl.  Polyt.  J.  232,  80  ; 
Jsb.  Chem.  Tech.  1879,  471;  1882,  570),  a  method  for 
making  cyanides,  similar  to  that  of  Schwarz. 


Graham  Young  (1880)  suggested  the  use  of  electricity   Eoi 

combining  nitrogen  and  hydrogen. 

Decomposition  of  Alkaline  Hydrates  by  Metals  in 
Presence  of  Air  to  produce  Ammonia. — Dufrene,  in  1880 
(Eng.  Pat.  54 7 S,  December  29,  1880),  patented  a  process 
for  making  ammonia  by  combustion  of  zinc  in  air  in 
presence  of  an  alkaline  hydrate ;  hydrogen  and  nitrogen 
are  both  set  free  and  combine  as  ammonia  in  presence  of 
hot  iron,  or  platinum  sponge.  Twinch  (Eng.  Pat.  3712, 
August  25,  1881)  removes  oxygen  from  the  air  by  nitric 
oxide,  and  brings  the  nitrogen  in  contact  with  nascent 
hydrogen  from  the  decomposition  of  steam,  or  of  alkaline 
hydrate,  by  metals,  to  produce  ammonia. 

Part  II. — An  Inquiry  in  Regard  to  the  Conditions  under 
which  Cyanogen  is  produced  by  Direct  Union  of  Nitrogen 
and  Carbon. — The  condition  of  free  nitrogen  is  that  of  two 
atoms  joined  to  one  another  to  form  a  molecule  and  requiring 
the  expenditure  of  a  certain  quantity  of  heat  to  tear  them 
apart  and  leave  each  atom  free  to  enter  into  new  combination. 
The  most  prominent  source,  and  perhaps  the  only  true 
source,  of  nitrogenous  compounds  in  nature  is  found  in  the 
union  of  nitrogen  and  oxygen  of  the  air  under  the  influence 
of  electric  discharge. 

Nitrogenous  compounds  have  heretofore  only  been  obtain- 
able from  substances  already  containing  nitrogen,  and  the 
discovery  that  the  conditions  of  the  blast  furnace  are  at 
times  those  necessary  for  the  fixation  of  atmospheric  nitrogen 
by  combining  it  witli  carbon,  gave  rise  to  the  hope  that  the 
problem  as  to  how  atmospheric  nitrogen  could  be  directly 
pressed  into  service  as  a  source  of  nitrogenous  compounds 
was  at  last  solved.  Such  has  not  however  proved  to  be 
the  case,  notwithstanding  the  many  experiments  that  have 
been  tried,  which  have  been  summarised  in  Part  I.  of  this 
treatise.  We  have  now  to  inquire  what  are  the  essential 
and  what  the  non-essential  conditions  for  the  fixation  of  free 
nitrogen  as  cyanogen  ?  The  stud}-  of  the  blast  furnace 
shows  that  a  high  temperature,  a  reduciug  atmosphere,  an 
alkaline  flux,  and  an  excess  of  nitrogen  are  conditions 
favourable  to  the  process  of  fixation,  but  as  yet  the 
conditions  most  suitable  for  the  process  remain  undefined. 

The  author  proceeds  to  discuss,  by  the  light  of  the 
experiments  summarised  in  Part  I.,  the  influence  which 
temperature,  the  presence  of  oxygen  and  of  water,  the  time  of 
contact  between  the  nitrogen  and  carbon,  the  degree  of  sub- 
division of  the  carbon,  and  the  alkalis  or  other  bases,  has 
upon  the  formation  of  cyanogen  from  carbon  and  nitrogen  j 
also  the  nature  of  the  base  to  be  employed  in  the  process  ; 
the  relation  which  ammonia  bears  to  cyanogen  and  the 
conditions  which  determine  the  formation  of  the  one  or  the 
other ;  the  influence  of  other  gases  upon  the  absorption  of 
nitrogen  by  carbon;  the  influence  of  hydrocarbons  in  the 
preparation  of  cyanogen  or  ammonia  ;  finally,  the  influence 
of  pressure  upon  the  process.  The  results  of  the  discussion 
are  fully  summarised  as  follows: — 

Si  m mary  of  the  present  aspect  of  the  question  : — 

The  manufacture  of  cyanides  and  ammonia  from  the 
nitrogen  of  the  air,  while  quite  possible  on  the  small  scale, 
is  beset  with  difficulties  in  its  economical  and  commercial 
application,  which,  up  to  this  time,  have  been  insurmount- 
able. These  difficulties  are  probably  matters  relating 
mainly  to  construction  and  the  endurance  of  materials. 

At  the  same  time  there  is  still  much  uncertainty  in  regard 
to  the  chemical  and  physical  conditions  most  favourable  to 
the  fixation  of  nitrogen. 

The  following  conclusions  are  the  results  of  the  forgoing 
inquiry  : — ■ 

1.  The  temperature  necessarj-  for  formation  of  cyanogen 
may  be  lower  than  at  first  supposed,  but  certainly  not  below 
a  high  red  heat.     For  ammonia  a  low  red  heat  is  sufficient. 

2.  The  presence  of  free  oxygen  is  deleterious  in  all  cases. 

3.  Water  in  very  small  quantities  is  not  prejudicial  to 
production  of  cyanogen,  and  an  excess  is  probably  necessary 
in  the  synthesis  of  ammonia. 

4.  The  long-continued  contact  of  carbon  and  nitrogen  is 
of  less  importance  than  thorough  commingling  of  all  reacting 
materials. 

5.  The  presence  of  a  strong  base  is  essential,  but  under 
certain  conditions    ammonia,   produced  synthetically,  may 
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serve  the  purpose  of    a  base  and  effect  the  synthesis  of 
ammonium  cyanide. 

6.  Alkaline  bases  are  preferable,  potash  especially, "and 
probably  because  of  the  intermediate  action  of  metallic 
potassium,  which  is  reduced  at  a  lower  temperature  than 
sodium.  Baryta  is  the  best  of  the  alkaline  earths  for  the 
purpose. 

7.  Ammonia  and  cyanogen  are  probably  formed  under 
conditions  differing  in  respect  to  temperature  and  moisture, 
but  otherwise  similar,  as  already  indicated. 

8.  The  presence  of  carbonic  oxide  and  of  reducing  gases 
in  general,  is  probably  favourable,  while  oxygen,  carbonic 
acid  and  steam  in  excess  (the  latter  only  in  the  case  of 
cyanogen)  arc  probably  injurious.  Nothing  is  known  as  to 
the  influence  of  sulphurous  acid  or  hydrogen  sulphide,  but 
they  are  probably  undesirable. 

9.  The  presence  of  hydrocarbon  vapour  is  favourable,  and 
may,  under  certain  conditions,  permit  the  formation  of  both 
cyanogen  and  ammonia  without  the  presence  of  a  base. 

10.  There  are  no  direct  data  for  estimating  the  influence 
of  pressure  upon  the  reaction  in  question.  The  application 
of  pressure  is  at  least  worthy  of  trial. 

In  the  discussion  which  followed  this  paper,  Dr.  Waller 
referred  to  the  formation  of  calcium  chromate  by  heating 
chrome  iron  ore  with  lime,  as  an  example  of  the  formation 
of  a  salt  aided  by  the  presence  of  a  base.  Dr.  Alsberg 
remarked  that  the  addition  of  lime  would  in  some  cases 
contribute  only  physical  conditions  which  would  aid  in  the 
reaction,  such  as  porosity  and  infusibility  ;  he  added,  as  his 
opinion,  that  even  the  momentary  formation  of  some  com- 
pounds does  not  take  place  unless  a  base  is  present  to  fix 
them  as  soon  as  formed.  [Professor  Breneman  in  his  paper 
having  expressed  his  opinion  that  the  base  has  no  pre- 
disposing effect  in  inducing  the  formation  of  cyanogen,  only 
serving  to  remove  it  from  the  sphere  of  action  as  soon  as 
formed.]  Dr.  Doremus  referred  to  the  action  of  MnOs  on 
KC103.  Mr.  Sabin  said  the  escape  of  nitrogen  as  ammonia 
in  the  old  prussiate  process  was  often  very  great ;  he  doubted 
if  any7  cyanide  manufacturers  in  this  country,  with  the 
exception  of  a  firm  at  Newark,  who  are  using  an  improved 
pear-shaped  retort  heated  only  at  the  central  wide  portion, 
are  making  it  pay.  Dr.  Alberg  referred  to  the  increased 
manufacture  of  cyanides  and  ferrocyanides  in  Germany  from 
gas  purifier  waste  ;  at  present  the  only  practical  process  for 
making  cyanides  from  sulphocyanides  is  by  heating  the 
latter  with  finely  divided  iron  under  pressure  at  120' — 140°  C, 
whereby  ferrocyanide  and  ferrous  sulphide  are  formed. 
Dr.  Doremus  said  that  the  Wilkinson  process  for  manufac- 
turing wood  gas  produced  little  cyanogen  and  no  ammonia. 
Professor  Breneman  thought  that  the  amount  of  ammonia 
and  cyanide  produced  in  gas  retorts  is  possibly  larger  than 
that  due  to  the  nitrogen  of  the  coal  alone,  though  the  access 
of  atmospheric  nitrogen  cannot  be  very  free. — A.  G.  B. 
(See  also  pages  30—34.) 


On  Ammonia-Soda  Processes.     H.  Schreib.    Zeit.  f .  angew. 

(  hem.  1889,  445—448  and  486—489. 
In  ft  previous  communication  (this  Journal,  1888,  434)  the 
author  indicated  the  line  of  work  which  he  has  followed  up  in 
the  present  article,  and  upon  which  he  has  founded  a 
patented  process  for  treating  the  mother-liquor  of  the  sodium 
bicarbonate  so  as  to  tit  it  for  use  again  in  the  carbonating 
towers.  The  process  is  based  upon  three  reactions :  (1) 
sodium  chloride  will  precipitate  ammonium  chloride  from 
concentrated  solutions  until  the  two  salts  are  contained  in 
the  solution  in  equivalent  proportions  ;  (2)  the  solution  so 
constituted  will  take  up  a  large  quantity  of  ammonium 
carbonate,  whilst  a  further  quantity  of  ammonium  chloride 
becomes  precipitated ;  (3)  a  low  temperature  will  cause  a 
further  quantity  of  ammonium  chloride  to  separate  out  and 
the  resulting  solution  will  dissolve  sodium  chloride.  The 
three  reactions  are  used  simultaneously  in  actual  work,  but 
in  order  to  ascertain  their  respective  influences  the  author 
has  examined  them  singly.  By  treating  a  saturated  solution 
of  ammonium  chloride  with  solid  sodium  chloride  and 
continual  agitation,  ammonium  chloride  separates  out  in 
flakes.     Although  the   resulting  solution  contained  the  two 


salts  in  approximately  equivalent  proportions,  the  relation 
was  never  quite  constant.  The  results  of  several  experiments 
averaged : — 

Specific  frravity V175S 

Gnus,  per  100  cc. 

Total  salts 3rl7 

NaCl 20-03 

Ml.i'l 17-12 

Temperature  of  experiment 20° 

A  similar  but  more  imperfect  result  is  given  by  the  inverse 
reaction,  in  which  a  saturated  solution  of  sodium  chloride  is 
agitated  with  solid  ammonium  chloride.  The  results  of 
several  experiments  averaged:  — 

Specific  gravity 1*18195 

Gnus.  p-T  100  iv. 

Total  salts 35-63 

NaCl 23-71 

NH,C1  11-02 

By  evaporating  a  solution  containing  the  two  salts  in 
exactly  equivalent  proportions,  the  salts  crystallised  out  in 
the  same  proportions  and  the  boiling  mother-liquor  contained 
the  salts  in  the  Mime  relative  quantities,  but  on  cooling  this 
mother-liquor  to  2°  and  —  5°,  only  ammonium  chloride 
crystallised  out.  On  passing  ammonia  gas  into  a  solution 
of  the  two  salts,  both  chlorides  separate  out,  but  on  passing 
a  current  of  carbonic  just  sufficient  to  form  normal 
ammonium  carbonate,  only  ammonium  chloride  separates  out. 

The  effect  of  these  successive  reactions  on  a  pure 
ammonium  chloride  solution  is  shown  in  a  tabular  form  : — 




NH,C1. 

XaCI.     XH3. 

(XH,)aCO,. 

I.  Solution  ot  XH.C1 

Per 
Cent. 
28-72 

Per 
Cent. 

Per 
Cent. 

PerCent, 

11.  On  treatment  with  XnCl 

17-12 
15'03 

20-05 
16-75 

C-71 

111.  On  treatment  withNHjgas 

IV.  On  treatment  with  C02  gas 

13-04 

17-78 

.. 

18-80 

V.  On    cooling  to  -  5°  and 

8-05 

23-40 

.. 

13-80 

VI.  After  treatment  of  solution 
II.  with  >'H„  CO*  and 
NaCl  at  45°,  and  subse- 

quent cooling  t"  ■!    an  1 

4-10 

85-50 

•• 

10-50 

On  treating  solution  VI.  with  CO.,  gas  to  saturation, 
sodium  bicarbonate  "as  precipitated,  leaving  a  solution 
containing — 

Per  Cent 

NH.C1 210 

NaC! 00 

It  is  not  advantageous  to  use  commercial  ammonium 
carbonate  fur  tins,,  experiments,  owing  to  the  presence  of 
the  acid  salt,  which  would  precipitate  sodium  bicarbonate 
along  with  the  desired  ammonium  chloride.  Nil,  and  CO. 
are  best  obtained  in  the  right  proportions  by  distilling  a 
mixture  of  calcium  carbonate  with  sal-ammoniac. 

In  order  to  adapt  the  process  to  the  ammonia-soda 
manufacture,  tin-  apparatus  shown  in  Fig.  1  is  employed. 
The  liquor  Inning  the  sodium  bicarbonate  filters  which 
contains  the  mixed  chlorides  of  sodium  and  ammonium  is 
pumped  into  the  vessel  A,  which  is  connected  with  H  by 
pipes  11  and  b.  H  is  filled  with  lumps  of  sodium  chloride 
which  rest  on  the  perforated  plate  c.     When  the  two  vessels 

are   filled  with  liquor   to   the  level   1,  the  salt   in  1!  hi mes 

dissolved,  and  the  liquor,  by  reason  of  its  increased  density, 
flows  downward  through  b  into  A,  whilst  fivsh  liquor  flows 
in  through  a.  At  the  same  time  ammonia  and  carbonic  arid 
are  passed  in  through  1/,  care  being  taken  to  have  al«a\  s  an 
excess  of  ammonia  present.  The  rise  of  temperature  caused 
by  the  reaction  should  In-  allowed  to  reach  50',  in  order  to 
dissolve  the  maximum   quantity  of   salt,     g  is  a  pipe   for 
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applying  air  pressure  to  I!  to  drive  out  its  contained  liquor 
when  it  requires  refilling  with  salt.  When  the  liquor  in  A 
lias  been  sufficiently  charged  with  ammonium  carbonate,  it 
is  cooled  by  the  passage  of  cold  water  through  the  coil  K. 
The  temperature  should  be  lowered  to  5°  if  convenient,  and 

Fie.  1. 


in  any  case  to  10°.  When  sufficiently  cold  water  is  not 
available,  artificial  cooling  must  he  resorted  to.  When  the 
liquor  is  cool  enough,  it  is  allowed  to  settle  and  the  clear 
liquor  is  drawn  off,  the  rest  being  separated  from  the 
precipitate  by  filtration  and  compression.  Sal-ammoniac 
as  thus  obtained  consisted  of  98  per  cent.  NH4G1  and  2  per 
cent.  NaCl.  The  clear  liquor  is  sent  into  the  carbonating 
towers.     Fig.   2    shows   the   arrangement   of   plant    in    an 

Fig.  2. 
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C'a  =  Calcining  furnaces. 

S     =  Soda-ash  mills. 

K    =  Boiler  house. 

A    =  Lime  kiln. 


to  be  pumped  into  the  carbonating  towers  again.  The  sal- 
ammoniac  left  on  the  filters  is  sent  into  the  presses  P  for 
the  more  complete  removal  of  adhering  mother-liquor.  The 
recovered  sal-ammoniac  may  be  worked  up  in  the  wet  way 
by  distillation  with  milk  of  lime,  with  the  advantage  of 
making  the  liquors  of  any  desired  strength,  and  of  obtaining 
finally  a  solution  of  calcium  chloride  nearly  free  from 
sodium  salt.  It  might  also  be  possible  to  decompose  the 
strong  solution  of  ammonium  chloride  by  some  form  of 
calcium  carbonate  (compare  this  Journal,  ). 

But  the  simplest  method  of  treating  the  recovered  ammo- 
nium chloride  is  to  mix  it  with  powdered  chalk  and  to  heat 
the  mixture  in  retorts,  by  which  ammonia  and  carbonic  acid 
are  obtained  together,  and  a  residue  of  solid  calcium  chloride 
is  left  ina  condition  which  may  be  especially  suitable  to  a 
process  for  obtaining  chlorine.  The  author  refers  to  the 
loss  of  sodium  bicarbonate  arising  from  the  use  of  water  for 
washing  out  the  mother-liquor  from  the  mass  on  the  filters, 
and  thinks  that  mineral  oil  might  be  used  for  expelling  the 
mother-liquor  and  avoiding  loss  of  product. — ti.  II.  13. 


The  Electrolysis  of  Sodium  Chloride  Solution  with 
Direct  Product  ion  of  Chlorine  and  Crystallised  Soda. 
W.  Hempel.     Ber.  22,  2475—2478. 

The  author  is  studying  with  J.  Fogh  the  electrolysis  of 
chlorides  under  such  conditions  that  the  ions  are  prevented 
from  entering  into  secondary  reaction.  The  simplest  method 
of  securing  this  complete  separation  of  the  ions  is  by  con- 
version into  relatively  insoluble  compounds.  In  the  case  "I' 
sodium  chloride,  advantage  is  taken  of  the  insolubility  of 
sodium  carbonate  and  bicarbonate  in  the  saturated  solution 
of  sodium  chloride,  i.e.,  the  sodium  hydrate  is  converted  into 
these  compounds  by  the  action  of  carbonic  acid  at  the 
cathode.  The  apparatus  employed  by  the  author  is  shown 
in  section  in  the  annexed  drawings.  The  electrodes  are 
circular  (Fig.  1).     For  the  cathode  iron  plate  is  used  ;  for 

Fig.  1. 


ammonia-soda  factory  in  which  the  recovered  ammonium 
chloride  is  decomposed  in  the  dry  way  by  heating  it  with 
powdered  chalk  in  retorts.  C  are  carbonating  towers  in 
which  the  ammoniacal  salt  solutionis  saturated  with  carbonic 
acid;  these  towers  have  vessels  for  holding  salt  like  the 
apparatus  shown  in  Fig.  1.  The  contents  of  the  towers  are 
brought  upon  the  filters  F,  which  retain  the  sodium  bicar- 
bonate and  allow  the  liquor  to  flow  into  the  montejus  II, 
from  which  it  is  pumped  into  the  regenerators  E,  described 
under  Fig.  1.  Here  the  liquor  receives  ammonium  carbonate 
evolved  from  the  retorts  O,  and  is.  subjected  to  the  special 
treatment  under  notice.  The  finished  charge  is  sent  into 
the  filters  G,  from  which  the  liquor  goes  to  the  montejus  X, 


the  anode,  retort  carbon.  They  are  perforated  at  numerous 
points,  as  shown  (Fig.  2),  the  perforations  being  so 
made  as  to  permit  the  escape  of  gas  bubbles  upwards. 
Between  the  electrodes  a  tine  sheet  of  asbestos  paper  is 
secured,  the  distance  between  the  electrodes  being  about 
1  mm.  At  a,  a,  chambers  are  constructed  on  either  side  of 
the  electrodes  by  means  of  porcelain  rings,  that  in  the 
cathode  chamber  being  perforated  to  allow  the  entrance  of 
the  tube  conveying  the  carbonic  acid,  also  the  withdrawal  of 
the  sodium  carbonate  produced  and  there  collected.  The 
only  detail  of  construction  especially  noteworthy  is  the 
insertion  of  the  asbestos  between  the  electrodes.  "  This  the 
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author  contrasts  with  and  finds  superior  to  the  arrangemeu  t 
patented  by  J.  Marx  (D.R.  Pat.  46,318),  who  claims  to 
secure  the  isolation  of  the  products  of  electrolysis  by  means 

Fig.  2. 


of  diaphragms  of  gauze.  He  also  notes  that  his  investiga- 
tion was  commenced  at  a  period  prior  to  the  publication  of 
the  specification  of  the  patent  in  question,  which  claims  the 
conduct  of  the  electrolysis  under  conditions  otherwise  similar 
in  every  respect.  The  results  obtained  by  the  author  are 
as  follows  : — 

The  E.M.F.  required  is  made  up  of  3-2  volts  for  the 
decomposition  of  the  chloride,  plus  2-5  volts  for  the  back 
E.M.F.  With  a  current  of  1  •  73  amperes  at  this  voltage 
the  yield  of  chlorine  amounted  to  0-930  grm.  per  hour. 
Taking  the  equivalent  of  1  h.p.  at  680  volt-amperes,  the 
total  production  would  be  04  ■  5  grms.  of  chlorine  and 
259' 8  gnus,  of  Na.2C03. 10  H„0  per  horse-power  per  hour. 
(See  also  Eng.  Pats.  i3,306,  14,199,  and  14,239  of  1888; 
this  Journal,  1889,  778.)— C.  F.  C. 


The  Distribution  of  the  Liquid  in  Gay-Litssac-,  Glover-, 
and  Hydrochloric  Acid  Towers,  Sfc.  G.  Lunge.  Zeits. 
f.  angew.  Chem.  1889,  603 — 605. 

The  author  remarks  that  he  has  found  the  old  method  of 
distributing  the  liquid  in  coke  towers  by  means  of  "reaction 
distributors"  entirely  replaced  by  an  overflow  arrangement 
in  many  of  the  works  in  London,  Lancashire,  on  the  Tvnc, 
and  in  the  North  of  France.  The  following  figures  show 
the  method  adopted,  Fig.  1  being  a  plan,  Fig.  2  a  through 
section,  and  Fig.  3  a  general  view  of   the  apparatus,  which 

Fig.  1. 


Fig.  2. 


Fig.  3. 


is  generally  made  of  lead.  The  liquid  to  be  distributed 
enters  through  the  cock  a ;  where  a  mixture  of  two  liquids 
is  fed  into  the  tower  {e.g.,  in  the  Glover  tower)  two  cocks 
are  attached  to  the  pipe.  The  pipe  conveying  the  liquid  is 
fixed  into  the  circular  trough  A,  provided  with  a  cover  6. 
Holes  are  cut  in  the  base  of  A,  through  which  the  liquid 
has  free  access  to  the  shallower  trough  B.  C  is  a  wider 
trough  of  the  same  deptli  as  1!,  and  is  divided  up  into  a 
number  of  compartments  e  (16  in  this  case),  each  of  which 
is  separately  connected  with  li  by  the  small  spout-  c  shown 
in  the  figure.  Each  partition  e  has  a  pipe  (/,  sealed  by 
means  of  a  hydraulic  float,  attached  to  it,  and  through  these 
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the  liquid  passes  down  the  tower.  The  spouts  in  the 
divisions  e  are  best  so  arranged  that,  should  a  stoppage 
occur  in  any  one  of  them,  the  excess  of  liquid  runs  over 
into  the  adjacent  compartments,  and  not  outside  the 
trough  C.  In  order  to  regulate  and  to  control  the  supply 
of  liquid,  a  leaden  vessel,  shown  in  Fig.  4,  is  used  in  many 
works,  and  is  placed  between  the  supply  pipe  and  the 
trough  A.  The  two  compartments  D  and  E  communicate 
by  means  of  the  tubes  /,  g,  ft,  i,  and  the  spout  k,  so  that 
the  workman  has  only  to  be  told  how  many  of  the  pipes  he 
is  to  have  working  to  ensure  the  passing  of  the  right 
quantity  of  liquid. — C.  A.  K. 


Adulteration  of  Chili  Saltpetre  with  Stassfurt  Potassium 
Suits.  O.  Bottcher.  Sachs,  laudw.  Zeitschrift.  1889,  37, 
192-193. 
Two  samples  of  Chili  saltpetre  showed  by  their  high  per- 
centage of  potash,  chlorine,  sulphuric  acid,  and  magnesia, 
coupled  with  a  low  percentage,  8'57 — 8-71,  of  nitrogen, 
that  they  consisted  of  about  half  of  potash  salts,  and  could 
not  be  regarded  as  saltpetre.  Unadulterated  Chili  saltpetre 
is  composed  about  as  follows: — nitrogen,  15 •  5  per  cent.; 
chlorine,  1-7  ;  sulphuric  acid,  0-7  ;  soda,  35- 0;  water,  2' 6; 
sand,  1-5,  &C.--D.  A.  L. 


The  Life  of  Sulphuric  Acid  Chambers.     A.  Burgemeister. 
Chem.  Zeit.  13,  1633— 1G34. 

In  order  to  gauge  the  rate  at  which  the  walls  of  sulphuric 
acid  chambers  are  corroded  by  the  action  of  the  chamber 
gases  and  acid,  a  number  of  measurements  were  made  of 
the  thickness  of  the  walls  of  two  chambers,  built  respectively 
in  1865  and  1876. 

The  chamber  built  in  1865  is  a  No.  2  chamber,  and  during 
the  285  months  between  December  1865  and  end  of 
September  1889,  was  working  for  210  months,  and  idle  for 
the  remaining  75  months.  Its  capacity  is  1,559  cubic  metres, 
and  it  was  originally  constructed  of  lead  2 '57  mm.  thick. 
The  average  of  many  measurements  showed  that  the 
thickness  in  October  1889  was  1-88  mm.,  a  decrease  of 
0-69  mm.  This  is  equal  to  a  loss  of  7-86  kilos,  per  square 
metre,  or  26" 8  per  cent. 

The  other  chamber  belongs  to  the  same  set  as  the  last- 
mentioned  one,  and  has  been  used  as  No.  1  chamber  in  that 
set.  It  has  a  capacity  of  257  cubic  metres.  It  was  rebuilt 
in  1876,  of  lead  3"  40  mm.  thick.  Owing  to  its  position  in 
the  set  it  has  been  worked  at  a  higher  temperature  than  the 
No.  2  chamber  (at  from  65°  to  90'  C).  It  has  been  at 
work  120j  months  in  all.  Measurements  taken  in  October 
last  showed  the  average  thickness  of  its  walls  to  be  2  •  80  mm., 
a  reduction  of  0"60  mm.,  equal  to  a  loss  of  6  "84  kilos,  per 
square  metre,  or  17 '65  per  cent. 

The  action  on  the  walls  of  these  chambers  was  of  course 
not  uniform.  Those  parts  of  the  walls  in  contact  with  the 
acid  lying  in  the  chambers  were  found  to  be  most  acted 
upon,  and  in  some  parts  of  this  region  the  lead  was  as  thin 
as  paper,  whilst  in  places,  during  many  years  past,  holes 
have  been  eaten  through.  Next,  those  parts  were  most 
acted  upon  where  the  lead  overlapped  and  where  the  wooden 
framework  prevented  its  cooling.  When  the  seams  are 
burnt  from  the  inside,  an  loverlapping  strip  is  left  outside, 
and  in  such  places  the  inner  thickness  of  lead  is  soon  eaten 
through,  and  the  seams  leak.  When,  on  the  contrary,  the 
seams  are  burnt  from  the  outside,  they  do  not  leak  until  the 
outer  sheet  of  lead  is  also  eaten  through.  The  floor  is  the 
part  of  the  chamber  least  acted  upon,  as  the  acid  covering 
it  at  the  relatively  low  temperature  of  40° — 60°  C.  does  not 
corrode  the  lead  so  vigorously  as  do  the  warmer  gaseous 
contents  of  the  chamber. 

Lunge  (Sulphuric  Acid  and  Alkali,  Vol.  I.  281)  says  : 
"  Under  normal  circumstances  a  chamber  will  generally  last 
from  eight  to  10  years,  but  with  many  repairs  during  the 
latter  years."  The  above  instance  shows  that  a  much 
greater  age  may  be  reached. — H.  S.  P. 


PATENTS. 

Improvements  in  the  Manufacture  of  Cyanogen  Compounds 
from  Sulpho-cyanides.  T.  Parker  and  A.  E.  Robinson, 
Wolverhampton.  Eng.  Pat.  17,447,  November  30, 
1888.     id. 

A  solution  containing  about  20  per  cent,  of  the  sulpho- 
cyanide  and  acidified  with  sulphuric  acid  is  subjected  to  the 
action  of  an  electric  current  at  a  density  of  from  10  to 
30  amperes  per  square  foot  of  anode.  The  resulting  gaseous 
hydrocyanic  acid  may  be  led  off  and  condensed  in  water, 
leaving  a  sulphate  in  the  original  solution. — B.  T. 


Improvements  in  Salt-cake  rots.  D.  Y.  Cliff,  C.  Cliff,  P. 
Cliff,  and  B.  Cliff,  Leeds.  Eng.  Pat.  17,459,  November  30, 
1888.     id. 

The    improvements   consist   in   making   "  salt-cake   pots " 
from  fire-clay  and  other  clay  or  cenient.— F.  S. 


Improvements  in  Flat  or  Prismatic  Evaporating  Pans  for 
the  Treatment  of  Salt.  M.  and  H.  Flascheudriiger,  Arnshall, 
Germany.  Eng.  Pat.  17,541,  December  1,  1888.  6rf. 
The  evaporating  pan  is  provided  with  a  heating  boiler  which 
extends  nearly  the  whole  length  of  the  pan,  and  is  provided 
with  vertical  sides  with  water  or  flue  tubes.  The  boiler  is 
furnished  with  a  lid,  having  "  bent-over  bevelled  edges  "  so 
as  to  prevent  the  grains  of  salt  solution  in  the  pan  and 
those  settling  at  the  bottom  from  entering  the  boiler.  By 
this  arrangement  a  better  evaporation,  as  well  as  a  rational 
consumption  of  the  fuel,  is  claimed. — F.  S. 


Improvements  in  Evaporating  Brine  and  other  Solutions. 
Sir  Lowthian  Bell,  Northallerton.  Eng.  Pat.  17,564, 
December  1,  1888.     6d. 

The  invention  consists  in  utilising  the  waste  heat  of  slag 
derived  from  iron  furnaces  and  furnaces  employed  in  other 
metallurgical  operations.  The  slag  may  be  received  into 
iron  vessels  mounted  on  wheels  and  capable  of  containing 
several  torrs.  These  vessels  when  charged  are  caused  to  be 
passed  down  an  incline  into  a  chamber,  over  which  an 
evaporating  pan  of  large  area  is  set.  When  the  slag  blocks 
are  in  the  chamber  they  are  sprinkled  with  water  to  harden 
the  exterior.  Steam  is  thereby  generated,  and  this  steam 
coming  in  contact  with  the  bottom  of  the  pan  imparts  its 
heat  thereto,  and  so  heats  the  brine  or  solution  which  the 
pan  contains.  Or  the  steam  thus  generated  may  be  passed 
through  pipes  immersed  in  the  solution.  In  the  lower  part 
of  the  chamber  also  there  is  water  which  the  blocks  of  slag, 
as  they  progress  slowly  down  the  incline,  and  when  they 
are  sufficiently  hardened,  ultimately  reach,  and  so  the  water 
in  the  chamber  is  kept  at  a  boiling  heat.  When  the 
blocks  are  cooled  down  to  the  temperature  of  the  water  the 
carriages  on  which  the  vessels  containing  them  are  mounted, 
are  passed  on  up  another  incline,  and  so  out  of  the  chamber. 
In  place  of  using  water  a  current  of  air  may  be  caused  to 
pass  through  the  chamber  in  the  reverse  direction  to  that  in 
which  the  blocks  travel  through  it,  and  the  air  thus  heated 
may  be  made  to  pass  beneath  the  pans  containing  the  brine 
or  solution  to  be  evaporated,  the  air  being  led  back  again  to 
the  exit  end. — F.  S. 


Improvements  in  or  relating  to  the  Treatment  of  Salt,  and 
in  the  Means  employed  therefor.  J.  W.  Hewson, 
Stoekton-on-Tees.  Eng.  Pat.  17,807,  December  6, 1888.  8rf. 

An  improvement  in  the  manufacture  of  blocks  of  salt, 
enabling  this  to  be  done  without  regard  to  when  and  where 
the  process  of  evaporating  the  brine  has  been  carried  out, 
or — what  amounts  to  the  same  thing — to  the  amount  of  heat 
and  moisture  contained  in  the  salt  at  the  commencement  of 
this  process  (except  that  the  proportion  of  water  should 
not  be  below  that  which  salt  in  the  free  state  naturally 
retains). 

The  salt  is  pressed  into  asbestos-lint  d  iron  or  tin  moulds, 
and  heated  in  a  suitable  oven  to  about  1703  F.,  for  about 
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half  an  hour.  It  is  then  removed  from  the  moulds  and 
heated  to  ahout  22o   F.  for  from  one  to  two  days. 

By  this  means  salt  may  be  shipped  in  bulk  and  subse- 
quently converted  into  blocks,  from  the  state  in  which  it  is 
delivered. 

A  further  important  result  claimed  is  the  facility  afforded 
for  reducing  coarse  grained  to  tine  table  salt,  by  substituting 
a  cheaper  and  more  convenient  grinding  process  for  the 
boiling  process  now  in  use. — F.  S. 


A  New  and  Improved  Method  of  Manufacturing  Glazing, 
Antiseptic,  and  Washing  Compounds.  .1.  Ascough, 
Handsworth.    Eng.  Pat.  1430,  January  26,  1889.     6d. 

This  improved  method  consists  in  manufacturing  these 
compounds  by  friction,  heat,  fusing,  or  fluxing  the  equivalent 
or  approximate  component  parts  of  such  compounds  together 
until  they  become  intimately  mixed  and  combined. 

It  "  is  primarily  associated  with  boron  and  sodium 
compounds,  but  can  be  applied  to  the  manufacture  of  many 
other  chemicals."  Thus  to  make  borax,  boric  acid  and 
sodium  carbonate  are  "  frictionized  "  by  grinding  or  other 
means,  or  fused  together.  The  product  may  be  used  for 
purposes  for  which  borax  is  now  used. — F.  S. 

Ehrati'm. 

In  the  November  issue  for  1889  of  this  Journal,  page  B82, 

col.  2,  the  formula  of  the   Acid   Bisulphite   of  sodium  and 

potassium  should  be  2  Xa=<  >,  Iv.t  >,  4  S(i„  9  IU ),  and  that  of 

the  Acid  Bisulphite  of  sodium  and  ammonium — 

(XHA:0,  2  Xa;(  >,  1  SOj,  9  HoO. 


YIII.-GLASS,  POTTERY,  AND 
EAKTHENWAKE. 

Leadless  Glazes.  Seger.  Thonind.  Zeit.  1889,  13,  524. 
The  author  has  already  proposed  and  practised  the  sub- 
stitution of  barium  glazes  containing  boric  acid  for  the 
lead  glazes  common  on  stoneware,  and  has  now  turned  his 
attention  to  the  production  of  glazes  free  from  lead  capable 
of  receiving  the  rich  and  varied  colours  needed  for  artistic 
purposes.  He  has  confined  his  work  to  glazes  melting  at 
temperatures  below  the  fusing  point  of  gold,  that  being  the 
limit  usually  adopted,  and  starting  with  a  normal  calcium 
glass  of  the' formula  0-5  KjO,  0"5  CaO,  2-&— 3'0  Sit  >.,  has 
investigated  the  effects  produced  by  the  addition  of  alumina, 
silica  and  boric  acid  in  various  proportions,  with  the  following 
results:  Glazes  of  the  composition  0-6  K.20,  0-4  Call, 
2"5  Si02,  0*5  Bj03>  with  and  without  the  partial  or  com- 
plete substitution  of  Xa.:()  for  K.,0,  fuse  below  the  melting 
point  of  silver,  and  are  clear  at  a  little  above  that  of  gold  ; 
t  hose  of  the  composition  0  ■  13  K,.0,  0  ■  4  CaO,  0  •  1— 0  • :?  ALO, 
2-5  SiO;,  0'5  Ba03,  tend  to  become  opaque  as  the  pro- 
portion of  alumina  increases  unless  rapidly  cooled  ;  on  the 
other  hand  those  poor  in  alumina  have  the  greater  tendency 
to  "crackle."  On  raising  the  proportion  of  silica  to  3-S  Si(  >3 
in  the  case  of  the  glaze  containing  0-2  A1.0:t,  the  "  crackling  " 
was  inevitable,  and  simultaneous  increase  in  the  quantity  of 
the  boric  acid  gave  a  glaze  which  became  opaque  on  slow 
cooling ;  notwithstanding  this  a  glaze  of  the  formula  0-6  K.:<  >, 
0-4  Cat),  0-8  AU1,,  J  SiO,,'  1  B203  proved  of  general 
utility. 

Glazes  containing  If  5  K3(  land  0*5  Cat  )  behaved  similarly, 
and  proved  useless  when  the  contents  of  alumina  was  low. 
On  increasing  the  quantity  of  alumina  transparent  glazes 
were  obtained,  the  reverse  bring  true  of  boric  acid  ;  thus  the 
glaze  0-3  KjO,  0-7  CaO,  0'5  AU  >.„  I  sit),.  0-fi  IU  ).„  was 
clear, while 073  K2O,0'7  CaO, 0-5  A 1  ,<  >,,  l  sin,,  i  BjOswas 
opalescent,  andu-3  K.,0,0-7  CaO,  0-o  AU>3,  *  SiOj,  2  H,0:l, 
was  like  milk-glass  ;  increase  in  the  proportion  of  alumina, 
though  giving  clear  glazes,  raised  their  melting  points. 
With  regard  to  the  bases  in  the  glazes,  the  limit  0 ' 2  K._.0, 
0"8  Cat  I  must  not  be  passed,  as  more  lime  causes  opalescence 
in  all  cases. — B.  B. 


On  Copper-Red.     Lauth    and  Dutailly.     Mon.  Ceram.  et 
VeiT.  19,  237. 

Numerous  experimenters  have  endeavoured  to  arrive  at 
the  true  Chinese  copper  glaze,  a  sample  of  which,  analysed 

by  Kbehnan  anil  Salve  tat  in  18J2,  had  the  composition  : 
SiOa  73-9,  Al,.o3  CO,  l"e;0:l.  '-'1.  CaO  7-3,  CuO  4-6, 
Kji  :iu,  XaJ  >  3' 1,  parts  per  cent.  The  authors  find  that 
the  most  successful  imitations  have  a  composition  of  which 
the  main  constituents  vary  within  the  following  limits: — 

PcrCent.  Per  Cent. 

Alumina 10'5G  to  5'4 

Silica (WOO  to  4C"5 

Alkalis 0-20  to  28-0 

They  lay  down  the  following  rule-  : 

(1)  The  glaze  must  not  be  too  aluminous.  (2)  Alkalis 
rather  than  lime  should  be  used  as  basic  material.  (:!) 
Borax  prevents  the  "  crackling"  which  is  apt  to  he  produced 
by  the  alumina  and  alkali-  present,  and  favours  the  formation 
of  the  red  colour.  (4)  .Stannic  oxide  in  quantity  smaller 
than  that  of  the  copper  oxide  employed  is  useful,  aiding  the 
reduction  of  the  latter.  (5)  The  use  of  lead  gives  bad 
results.     Two  good  recipes  are  : — 


1. 


Pegmatite  .... 

Sand 

Chalk 

Borax  (dried) . 

Soda 

Cupric  oxide.. 
Stannic  oxide  . 


40 
411 
18 
12 


II. 

40 
M 

12 


Percentage  after 

deducting  of  CuO  and 

Su02. 

I. 

11. 

67  *02 
7-06 

7\s.; 
B-87 
5-23 

6S"9S 

G '  S3 

Alkalis 

17-83 

i  ;■.",•.! 

The  formation  of  the  red  colour  takes  place  best  in  open 
vessels;  during  the  tiring  strong  reduction  occurs,  followed 
by  oxidation  and  the  development  of  blue  or  green  tones  if 
air  be  allowed  access  at  the  end  of  the  operation.  It  is 
thought  that  the  red  colour  is  due,  not  to  a  cuprous  silicate, 
but  to  the  diffusion  and  solution  in  the  glaze,  of  metallic 
copper,  similar  to  that  obtaining  in  the  ease  of  gold.  If  the 
ware  be  cooled  rapidly,  only  a  colourless  glaze  is  produced, 
slow  cooling  being  necessary  to  bring  out  the  full  colour. 

— B.  H. 


Manufacture  of  "Porcelaine  Craquelee."     Lauth  and 
Dutailly'.     Mon.  Ceram.  et  Verr.  19,  284. 

Tins  method  of  decoration  is  very  much  used  by  the 
Chinese.  It  may  be  brought  about  in  two  ways  :  (a)  by 
conducting  the  burning  at  such  a  temperature  that  the 
expansion  of  paste  and  glaze  is  different  ;  (6)  by  altering 
the  composition  of  either.  The  simplest  waj  istomodif)  the 
composition  of  the  glaze.  By  increasing  the  quantity  of 
alkalis  the  glaze  become-  more  ea-ih  fusible  ;  bj  increasing 
the  quantity  of  silica,  less  easily  fusible ;  it  is  found 
practically  better  to  increase  the  quantity  of  silica  and  so 
make  the  glaze  more  difficultly  fusible.  If  more  silica  be 
added,  the  alumina  must  be  decreased  in  proportion;  the 
same  result   may   be  attained,  however,  by  increasing  the 
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alumina  alone,  although  in  this  latter  case  the  markings  are 
not  so  regular.     The  authors  use  the  following  glazes :  — 


"  Craquelee  "  Glaze 
(Increase  in  Silica). 


Normal  Glaze. 


7!" -42 
11-80 

60 -IS 

AI,0, 

14-B5 

5-51 

3-55 

CaO 

2-SS 

15-90 

They  use  a  paste  consisting  of  66  per  cent,  of  SiOo,  27  per 
cent,  of  Al.,(  l3,  and  7  per  cent,  of  KNaO.  The  "  craquelee  " 
glaze  is  made  from  51-5  parts  of  pegmatite,  38  parts  of  sand, 
6  parts  of  kaolin,  and  5  parts  of  marble.  By  increasing  the 
alumina  alone  the  following 

SiO, 69-92-) 

Al,Os....    i8.13^orrespond.ng. 


KNaO....    11.93 J 


,s  glaze  may  be  used  :  — 

(-85-70  parts  of  felspar. 
,    sand. 
,    kaolin. 
— T.  L.  B. 


(-85-70  par 
M 14-18    „ 
<-  1-12    „ 


PATENT. 


Improvements  in  and  Relating  to  the  Construction  of  Glass 
Melting  Pots.  A.  G.  Neville,  Lazearville,  U.S.A.  Eng. 
Pat.  13,128,  August  20,  1889.     6<i. 

Tin  glass  melting  pots  described  in  this  specification  are 
provided  with  a  "  glory-hole,"  an  opening  for  the  entrance 
of  the  flame,  a  series  of  air-supplying  passages,  a  series  of 
escape  lines  communicating  with  the  pot  at  different  levels, 
and  a  hot  blast  fine  having  communication  with  the  put  at 
several  points.—  E.  <  i.  C. 


IX.-BUILDINC-  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Hydraulic  Cements.     Dingl.  Polvt.  J.  273,  471—477, 
551— 5G3,  and  587—600. 

Nearly  the  whole  of  the  first  part  of  this  article  is  occupied 
by  an  account  of  Candlofs  work,  for  an  abstract  of  which 
see  this  Journal,  1889,  543  and  544.  The  rest  deals  with 
sundry  alterations  in  the  methods  of  testing  prescribed  in 
Germany  which  are  of  purely  local  interest,  save  that  which 
does  away  with  the  "  firing  test  "  QDarrprobe,  this  Journal, 
1889,  781)  as  fallacious,  seeing  that  it  may  both  condemn  a 
good  cement  and  allow  a  bad  one  to  pass. 

The  committee  of  the  Association  of  German  Cement 
Makers  points  out  that  the  rules  for  testing  Portland  cement 
are  only  applicable  to  that  material,  and  will  not  serve  to 
compare  other  kinds  of  hydraulic  cement  with  each  other. 

1;.  Ihckerhoff,  at  the  general  meeting  of  the  Association 
of  German  Cement  Makers,  discussed  the  various  methods 
of  preparing  test-pieces.  When  these  were  universally  made 
by  hand  both  tension  and  compression  specimens  had  the 
same  density  ;  but  when  they  began  to  be  prepared  by  the 
Bbhme  hammer  apparatus,  150  blows  with  a  2-kilo.  hammer 
being  used  in  each  case,  it  was  plain  that  as  the  compression 
specimens  attained  the  same  density  as  those  prepared  by 
hand,  the  tension  test-pieees  must  have  a  greater  density,  as 
their  bulk  was  only  one-fifth  as  great.  If  fewer  blows  were 
used  {e.g.  30)  so  as  to  get  the  right  density,  the  tensile 
strength  fell  considerably  short  of  the  hand-gauged  test- 
pieces.  These  facts  are  well  shown  by  the  following 
table  :— 


1  Cement  :  3  Normal  Sand. 


Mark. 


A. 
A. 
A. 


Method  of  Preparation. 


■Water 
used. 


Specific  Gravity. 


Strength,  28  days. 
Kilos,  per  So..  Cm. 


Tension. 


Per  Cent. 

Hammer  apparatus,  150  blows '  id 

By  hand |  10 

Hammer  apparatus,  30  blows I  10 

T 

Hammer  apparatus,  150  blows 10 

By  hand 10 

Hammer  apparatus,  30  blows , . . .  10 


Compression.       Tension. 


2-304 
2-228 
2-232 


22-1 

22-4 
18-fi 


Compression. 


2-304 
2-235 
2-22S 


2-230 


20-5 
20-6 

15-0 


193-6 


Prom  this  it  appears  that  the  density  of  the  test-pieees  is 
a  gauge  of  their  right  preparation  only  when  the  specimens 
compared  have  been  made  by  the  same  means,  and  in  the 
same  manner. 


Bbhme  has  experimented  with  his  own  apparatus  on  the 
influence  of  the  number  of  blows  used,  on  the  density  and 
tensile  strength  of  briquettes  ; — 


1    Cement  :  3  Normal  Sand. 


No. 


I. 

II. 

III. 

IV. 

V. 


Mode  of  Preparation. 


Average  Weight. 


By  band 

Hammer  apparatus,  75  blows, 

100     „     . 

125     „     . 

150     „     . 


1CO-0 
15S-0 
159-S 
159-5 
159-0 


Corresponding 
Density. 


2-246 
2'246 

2-239 


Mean  Tensile 
Strength  at 
Seven  Days. 


Kilos,  per  Sq.  Cm. 
16-00 

12-73 

13-25 

14-56 
15-56 
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The  apparently  greater  tensile  strength  of  the  hand- 
gauged  briquettes',  when  compared  even  with  those  prepared 
by  150  strokes  in  the  hammer  apparatus,  may  he  due  to 
some  subsidiary  factor,  such  as  the  trimming  and  smoothing 

.  off  of  the  cement  in  the  mould,  and  not  to  any  innate 
superiority  in  the  process. 

Schumann  has  noticed  that  cubical  test-pieces  for  com- 

,  pression  tests  exhibit  a  somewhat  greater  strength  when 
allowed  to  harden  in  the  mould  than  when  taken  out 
earlier,  the  difference  amounting  to  17 — 34  kilos,  per 
sq.  cm.,  but  following  no  discernible  law.  Bbhme  observed 
a  maximum  difference  of  1 1  kilos.,  while  Schott  attributes 
the  phenomenon  to  the  variation  in  the  quantity  of  moisture 
present,  and  points  out  that  with  soft  cement  mortars  true 
cubes  are  not  obtained,  but  in  their  place  slightly  rhomho- 
hedral  masses.  The  Association  accordingly  resolved  thai 
the  test-pieces  shall  not  be  withdrawn  from  the  moulds 
until  24  hours  after  gauging  have  elapsed. 

SchifEner  discoursed  on  the  testing  of  quick-setting  cements 
by  the  standard  rules.  Such  cement  gives  a  lower  tensile 
strength  than  it  actually  possesses  on  account  of  its  setting 
to  some  extent  during  gauging.  He  counselled  the  use  of 
a  temperature  not  greater  than  15° — 18°  C.  (compare 
Candlot's  researches  in  this  direction,  this  Journal  1889, 
541).  and  proposed  in  the  case  of  cements  setting  too 
quickly,  even  at  this  temperature,  to  abandon  the  use  of 
the  hammer  apparatus  in  favour  of  hand-gauging  and  the 
use  of  quantities  of  material  only  sufficient  for  one  or  two 
oriquettes  at  a  time.  The  neglect  of  these  precautions 
leads  to  the  tensile  strength  of  test-pieces  prepared  by  the 
machine  to  be  about  two-thirds  only  of  that  of  the  specimens 
prepared  by  hand. 

Some  means  of  checking  the  predetermined  composition 
of  the  mortar  on  the  spot  where  it  is  to  be  used  as  a 
building  material  is  very  desirable,  and  P.  Goloubiatnikow 
has  devised  the  following  plan: — 100  grms.  of  the  neat 
cement  are  passed  through  a  sieve  having  900  holes  per 
sq.  cm.,  and  the  quantity  and  therefore  percentage  of  the 
portion  that  passes  through,  determined  :  this  is  called  a. 

The  sand  with  which  it  is  to  be  mixed  is  similarly  treated 
and  the  result  termed  6.  One  hundred  grammes  of  the 
mixed  sand  and  cement  awaiting  use  at  the  works  are  then 
dealt  with  in  the  same  way,  and  the  portion  which  passes 
through  the  sieve  weighed  and  called  M.  Then  calling 
the  unknown  quantities  of  cement  and  sand  in  the  mixture 
C  and  Z  respectively,  we  have — 


and 
Hence— 


C  +  Z  =  100 


i£iC  +  iooZ  =  M- 


c„l<HHM-6)M|dZe.10O(K-») 


a  —  b 


b  —  a 


By  this  simple  method  results  of  a  considerable  degree 
of  exactitude  can  be  obtained,  the  total  maximum  experi- 
mental error  being  4-5  per  cent. 

If  a  =  b,  a  sieve  with  a  different  mesh  must  be  used. 
The  process  is  said  to  be  applicable  to  mortar  that  has 
been  wetted  for  use ;  more  water  is  added  until  the  con- 
sistency is  that  of  a  thin  paste,  which  is  then  evaporated  to 
dryness  with  constant  stirring  over  a  naked  flame,  and 
dealt  with  as  above ;  it  is  asserted  that  the  size  of  the 
cement  particles  is  unaltered  by  this  treatment. 

The  sintering  points  and  relative  fusibility  of  cements 
have  been  studied  by  M.  Meyer,  who  experimented  with 
mx  samples  of  slurry  and  found  them  all  run  down  to  a 
slag  below  the  temperature  at  which  Seger's  standard  cone 
No.  15  melts. 

By  using  definite  quantities  of  fuel  to  produce  given 
temperatures  it  was  found  that  the  consumption  of 
1,100  grms.  of  coke  (in  a  Senfstrom  furnace)  yielded 
a  temperature  high  enough  to  give  a  porous  appearance 
to  all  the  test-pieces,  while  when  1,150  grms.  were  burned, 
complete  fusion  took   place.     The  six   samples  of   slurry, 


ranged  from  the  most  to  the  least  fusible,  had  the  following 
percentages  of  calcium  carbonate  : — 

No.l 76-0 

No.  2 7«  •  2 

No.3 75-2 

No.  4, 7IC3 

No.5 77-4 

No.  G 78-8 

Nos.  1  and  2  contained  much  ferric  oxide,  No.  3  much 
magnesia. 

In  order  to  gain  some  knowledge  of  the  influence  of 
the  percentage  of  lime  on  the  heat  of  saturation  of  a 
cement  by  hydrochloric  acid,  a  calorimetrie  investigation 
was  instituted.  An  Erlenmeyer  tlask  was  well  protected 
from  the  reception  or  emission  of  heat  in  the  ordinary 
wav,  20  grms.  of  normal  sand  previously  washed  with 
acid  introduced,  and  250  cc.  of  10  per  cent,  hydrochloric 
acid  added.  The  whole  apparatus  was  brought  to  the 
temperature  of  the  room,  the  thermometer  it  contained 
(graduated  to  0-05°  C.)  read  off,  and  the  cement  to  be 
tested  (1  grm.?)  reduced  to  the  finest  possible  powder 
thrown  in,  the  whole  well  mixed  and  the  thermometer 
again  read  when  it  ceased  to  rise.  The  water-value  of  the 
apparatus  as  well  as  the  correction  for  loss  by  radiation, 
were  determined  by  performing  an  experiment  with  warm 
water  only,  and  also  with  pure  lime.  The  six  cements 
ranged  in  the  order  of  their  fusibility  gave  the  following 
figures : — 


Order  ot  Fusibility. 

Rise  of  Temperature. 

Lime. 

1 

°C. 
1-76 

Per  Cent. 
60-3 

2 

1-77 

61-1 

3 

1-78 

61*1 

4 

1-82 

63-8 

5 

1-80 

H5'3 

0 

1-80 

07-7 

It  appears  therefore  that  the  rise  increases  with  the 
percentage  of  lime.  It  has  been  further  established  that  the 
harder  a  cement  has  been  burnt  the  less  heat  it  evolves  in 
its  reaction  with  acid :  e.g.,  an  irregularly  burnt  piece  of 
clinker  was  divided  into  three  parts  according  to  the 
temperature  it  had  been  locally  subjected  to ;  the  under- 
burnt  portion  gave  a  rise  of  temperature  of  23  C.  for  1  grm., 
the  next,  one  of  l-94°  C,  and  the  thoroughly  burnt, 
1 '  82'  C.  As  the  final  products  of  the  reaction  of  the  cement 
and  acid  are  the  same  in  all  three  cases,  it  is  plain  that  an 
evolution  of  heat  by  the  clinker  occurs  in  the  kiln  when  it 
is  burnt  at  a  higher  temperature. 

Blast  furnace  slag  tested  by  the  same  method  gave,  before 
granulation,  a  rise  of  temperature  of  0-8=C,  and  when 
granulated,  1  ■  8°  C.  This,  therefore,  may  be  used  as  a 
method  for  detecting  sophistication  of  Portland  cement  with 
slag. 

Action  of  Air,  Fresh  Water,  Sea-Water,  and  frost  on 
Cement. 

(«)  Before  use.  —  Tomei  has  come  to  the  following 
conclusions : — 

(1.)  Test-pieces  of  neat  cement  are  best  for  the  study  of 

the  action  of  the  air. 
(2.)  Dry  carbonic  anhydride  is  not  sensibly  detrimental, 

and  may  be  advantageous  in  some  cases. 
(3.)  The  prolonged  action  of  moist  air  is  certainly 
deleterious.  During  the  experiments  from  which  these 
deductions  are  drawn  it  was  incidentlv  determined  that 
the  so-called  "  Nachfeinen"  did  not  take  place,  as  no 
difference  in  the  fineness  of  the  cement  before  and 
after  exposure  could  be  detected ;  it  was  also  found 
that  the  rise  of  temperature  decreased  in  propor- 
tion to  the  extent  to  which  moist  air  had  acted  on  the 
cement.  The  practical  upshot  of  all  this  is  that  aeration 
is  harmless  or  even  beneficial  if  rationally  conducted, 
but  most  injurious  in  the  contrary  ease. 
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(o)  After  use. — It  is  of  importance  to  ascertain  the 
behaviour  of  cement  under  various  conditions  of  hardening', 
considering  its  bearing  upon  actual  work.  R.  Dyckerhoff 
has  found  that  test-pieces  put  under  water  less  than  24 
hours  after  gauging  show  but  little  deviation  in  strength  in 
compression  from  others  treated  in  accordance  with  the 
standard  rules.  The  time  limit  is  fixed  by  the  rapidity 
with  which  the  cement  sets  ;  quick-setting  cements  can  be 
immersed  after  the  lapse  of  six  hours  or  even  less. 

The  following  experiment  serves  to  show  the  influence  of 
water  pressure  on  cement  while  it  is  hardening:  — A  tank, 
2  m.  +  50  cm.  +  ?  of  brick,  half  a  brick  thick,  was  built, 
using  a  mortar  consisting  of  one  of  Portland  cement  to  three 
of  sand.  After  a  few  days  it  was  tilled  with  water  and 
found  to  leak  at  the  lower  part  of  the  sides  and  bottom  ;  the 
water  was  then  drawn  off  and  one  side  lined  with  a  mixture 
of  one  of  cement  to  one  of  sand,  covered  with  neat  cement, 
when  it  was  found  to  he  water-tight.  An  attempt  was  made 
to  coat  the  three  other  sides  while  under  water,  hut  without 


success,  as  the  cement  only  stuck  to  the  upper  third  of  the 
tank.  At  a  certain  pressure  the  cement  had  no  tendency  to 
harden  at  all.  It  is  therefore  best  to  keep  water  off  cement 
while  setting,  but  if  this  be  impracticable,  recourse  may  be 
had  to  a  quick-setting  cement  (1 :  1),  or  a  mixture  of  the 
usual  composition  (1:3),  to  which  has  been  added  one-fourth 
part  of  slaked  lime,  thus  decreasing  the  time  of  setting  to  a 
quarter  of  an  hour.  The  results  of  a  series  of  experiments 
made  with  a  cement  of  ordinary  strength,  which  set  in  five 
hours,  and  of  which  the  test-pieces  had  been  prepared  in  the 
standard  way,  demonstrated  that  the  highest  tensile  strength 
at  the  end  of  a  year  is  attained  by  exposure  in  the  open  ail 
after  the  first  24  hours. 

If  either  kept  under  water  or  iu  a  dry  atmosphere  the 
figures  are  considerably  lower.  Thus  Portland  cement  may 
be  looked  upon  as  pre-eminently  an  aerial  mortar. 

The  appended  table  shows  the  effect  of  sea-water  on 
cement  both  gauged  with  it  and  allowed  to  harden  in  it :— 


Time 

of 

Setting. 

Tensile  Strength. 

Kilos,  per  Sq.  Cm. 

Mark. 

d  with,  and  kept  iu, 
Fresh  Water. 

Gauged  with  Fresh  Water, 
kept  in  Sea-water. 

Gauged  with  Sea-water, 
kept  in  Fresli  Water. 

Gauged  with,  and  kept  in, 
Sea-Water. 

1  Week.           4  Weeks. 

1  Week.           1  Weeks. 

1  Week.          4  Weeks. 

1  Week. 

4  Weeks. 

A 

s 

20-9                   26-7 

W6                     25-1 

17'1 

24-8 

16'9 

23-2 

B 

6 

25-6 

17'5                     22- 1 

.. 

22-S 

15*5 

20'6 

c 

6 

is-i 

23-6 

16-7                     21-2 

14-9 

20-5 

1.5-3 

19-3 

1) 

e 

15-6 

21-1 

1S-8                   193 

11-4 

18-0 

ll'O 

17-7 

i 

i 

15'4 

20-4 

14-9                  1S'6 

12-9 

17-1 

12-0 

17'0 

The  general  effect  of  the  sea-water  is  to  lower  the  tensile 
strength  ;  if  used  for  gauging  the  cement  it  makes  this  effect 
most  felt ;  the  use  of  fresh  » :it<  r  in  practice  should  therefore 
be  insisted  on.  A  quick-setting  cement  suffers  less,  as  the 
infiltration  of  the  sea-water  and  the  destructive  double 
decomposition  taking  place  between  the  lime  in  the  cement 
and  the  magnesium  salts  in  the  sea-water,  is  sooner  stopped. 

The  comparative  harmlessness  of  sea-water  acting  on 
cement  from  without  appears  contradicted  by  the  experi- 
ments of  Professor  Brazier,  of  Aberdeen,  and  by  the 
failure  of  the  breakwater  at  that  place.  The  former  were, 
however,  conducted  on  a  scale  and  under  conditions  which 
prevent  their  bearing  directly  on  actual  work,  while  the 
latter  cannot  reasonably  be  attributed  to  any  specific  and 
inevitable  action  of  sea-water  on  Portland  cement.  The 
breakwater  was  constructed  as  follows  : — Bags  of  concrete 
(1  part  of  cement,  2  j  parts  of  sand,  and  3j  parts  of  gravel), 
weighing  about  100,000  kilos.,  were  deposited  at  the 
bottom  of  the  sea  and  levelled  by  divers.  On  these  were 
built  concrete  blocks  (1  part  of  cement,  4  parts  of  sand,  and 
5  parts  of  gravel),  previously  made  and  allowed  to  harden 
in  the  air,  and  heavy  stones.  The  blocks  weighed  in  the 
first  instance  7,500 — 18,000  kilos.,  and  were  afterwards 
increased  to  10,000 — 24,000  kilos.;  they  were  built  up  with 
open  joints  to  a  height  of  8  m.,  30  cm.  above  low-water 
mark.  Above  these  was  built  a  layer  of  concrete  run  in 
between  temporary  retaining  boards  in  situ,  consisting  of 
1  part  of  cement,  3  parts  of  sand,  and  4  parts  of  gravel. 
The  mean  thickness  of  the  whole  structure  was  12  m. ;  all 
the  materials  were  of  good  quality.  After  some  years  signs 
of  destructive  action  were  observed.  In  heavy  weather 
single  blocks  of  concrete  were  torn  away,  and  through  the 
gaps  thus  left  the  sea  entered  and  did  further  mischief.  A 
creamy  paste  appeared  in  various  cracks  and  crannies,  which 
was  found  by  Brazier  to  consist  of  magnesia  and  calcium 
carbonate. 

German  manufacturers  assign  this  failure  to  mechanical 
causes.  They  consider  that  the  concrete  blocks  were  too 
small,  and  that  the  cement  was  used  too  sparingly. 
Schumann  advocates  a  mixture  not  poorer  than  1  part  of 
cement,  2   parts   of   sand,  and    3   parts   of   gravel,   where 


work  is  exposed  to  the  direct  action  of  the  sea.  Portland 
cement  has  been  freely  used  in  Germany  for  harbour  work, 
and  failures  are  quite  exceptional,  and  can  then  he  traced 
to  the  use  of  bad  material. 

With  regard  to  the  action  of  frost  on  cement,  Froideville 
and  Schott  remark  on  the  fact  that  cement  gauged  with 
excess  of  water  exfoliates  when  exposed  to  frost,  the 
solidification  of  the  water  in  excess  of  that  necessary  for 
the  setting  of  the  cement  being  the  cause.  Other  observers, 
and  notably  Bohme  (for  an  abstract  of  whose  work  see  this 
Journal  1889,  393),  agree  that  frost  has  little  permanent  ill 
effect  on  Portland  cement  used  with  reasonable  care. 

Dyckerhoff,  Seger,  and  Delbriich  are  agreed  that  the 
addition  of  salt  to  Portland  cement  is  baneful,  but  consider 
it  requisite  for  Roman  cement  and  lime  mortar.  Goerke 
states  that  the  use  of  sand  containing  salt  is  prohibited  at 
Xorden  on  the  Baltic. 

Dyckerhoff  has  experimented  on  the  behaviour  of 
various  hydraulic  cements  under  different  conditions  of 
hardening,  and  records  his  results  in  the  appended  table : — 
(Sr,-  top  of  page  72.)  Normal  sand  was  used  throughout, 
and  the  samples  were,  without  exception,  gauged  by  means 
of  the  Bdhme  hammer  apparatus,  using  150  strokes. 

Schumann  found,  in  comparing  Portland  cement  with 
puzzolana  cement,  that  the  latter  suffered  more  from  the 
action  of  frost  than  the  former,  and  that  it  was  altogether 
a  weaker  material.  Like  trass  cement  it  consists  of  a 
mixture  of  acid  silicates  and  lime,  which  combine  to  form 
cementitious  basic  silicates  when  brought  into  contact  with 
water,  thus  offering  a  contrast  to  Portland  cement,  which 
has  been  brought  to  such  a  composition  in  the  kiln  that  it 
combines  directly  with  the  water  added  to  it.  This  accounts 
for  the  fact  that  puzzolana  and  trass  cements  harden  better 
under  water  than  they  do  in  air. 

According  to  L.  Tetmaier,  cements  free  from  any  ten- 
dency to  alter  in  volume  after  setting  do  not  exist ;  they 
all  expand  in  water  and  contract  in  air.  It  is  essential  to 
note  the  above  facts  in  testing  this  property,  and  to  eschew 
such  crude  tests  as  that  consisting  in  filling  a  thick-walled 


72 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Jaa.8i,i8S0. 


Standard  Tests. 

Tensile  Strength.    Kilos,  per  Sq.  Cm. 

Naturv  mid 
Composition  of  Sample 

Time 
of 

Setting 
(hours). 

Strength; 

28  Days. 

Kilos,  per  Sq.  Cm. 

Kept  under  Water. 
Tested  after  Weeks 

Kept  24  Hours  in 

the  Open  Air.    Tested 

after  Weeks 

Kept  one  Week 

in  Water,  then  in 

the  Open  Air.    Tested 

after  Weeks 

* 

T'"si™:pressio'n. 

1.        4. 
IT  •  V      21-4 

13. 

28'2 

26. 

2S-4 

1.         4.        13.       20. 

1.          4.         13.        20. 

Portland  cement,  A.    1:3  sand  . 

8. 

21-4        20S-S 

16-8 

291 

28-3 

33-5 

1S1      240     S3'3 

32-7 

Puzzolana              I.    1:3    „    . 

12 

20-8         105-6 

12-5     20-8 

21-3 

23 -9 

4 -J 

ll'O 

122 

10-3 

12-2 

14-1     2U-2 

19-3 

Portland         ..       A.\,    ,. 
+  J  slaked  lime      i    '       "    - 

.. 

S'6      13-0 

1G-1' 

10-8 

8'9 

13'S 

1S-4 

22'3 

;i-ii 

14-8     23-3 

20-4 

Trassl,  slaked  lime  1, ~i       ,     ,.„, 

.. 

1-s     10*7 

14-8 

19'S 

1-8       (IT, 

12-1 

14-8 

2-0 

7-1      12-4 

13-9 

Portland  cement,  B.    1:3  sand  . 

3 

21-0 

211-2 

175     21-0 

22' 7 

28-2 

161 

27  'G 

25-5 

35-4 

17-0 

221     30-3 

33-9 

Puzzolana      „      II.    1  : 3     „    . 

2-5 

20-7 

136 '8 

14-1      20-7 

223 

23-4 

6-1 

12-2 

10-6 

15-9 

13-7 

12-6      17-0 

l-.i-n 

glass  vessel  with  the  cement,  and  observing  whether  it 
burst  or  no.  Abnormal  anil  mischievous  expansion  of 
cement  may  he  classed  under  two  heads  :  (i)  expansion  in 
air;  (ii)  expansion  under  water.  The  analyses  of  three 
cements  thai  showi  il  expansion  of  the  first  kind  are  : — 


»  Analvsis  of  sample  C  after  remaining  three  months  in  sacks, 
t  I [..(>' and  CO»=  3-05. 

A  became  brittle  ami  friable  in  two  years;  it  then  con- 
tained S-75  per  cent,  of  C03.  B  had  a  tensile  strength  of 
22  kilos,  per  sq.  cm.  after  84  da\  s,  and  disintegrated  in  a 
year  and  a  half.  ('  failed  in  three  months,  but  if  previously 
exposed  in  sacks  for  three  months  (see  note  to  D)  it  was 
permanent  in  air  ;  it  was  also  permanent  in  water  without 
previous  aeration.  It  therefore  appears  that  the  ultimate 
composition  is  not  the  reason  for  the  expansion  of  the 
samples,  but  it  must  be  ascribed  to  a  want  of  homogeneity 
in  the  raw  materials,  together  with  imperfect  firing,  causing 
the  formation  of  unstable  bodies  of  little  cementitious  value, 
and  readily  decomposed  by  <  '<  >s  to  form  CaC03,  thereby 
setting  up  a  gradual  expansion  as  the  air  acts  from  the 
ontside  upon  the  cement. 

Cements  which  fail  by  expansion  under  water  fall  into 
three  classes:  —  («)  Those  containing  easily  oxidisable 
bodies,  e.g.,  CaS,  which  expand  on  oxidation.  One  per  cent. 
of  CaS  is  injurious  hi  Portland  cement,  but  cement  from 
blast  furnace  slag  may  apparently  contain  as  much  as  S  per 
cent,  without  detriment.  (i)  Those  containing  free  lime 
on  account  of  imperfection  of  mixing,  (c)  Those,  which 
although  properly  mixed  and  burned,  contain  too  much 
free  lime,  magnesia,  or  calcium  sulphate.  The  "  firing  test 
(••  Darrprobe,"  this  Journal,  issy,  781)  will  detect  the  free 
lime,  but  not  the  calcium  sulphate. 

An  account  is  given  of  the  failure  of  the  cement  on 
Stephan's  Dome  in  Vienna,  for  an  abstract  of  which  see  this 
Journal,  1889,  781. 


2     5     10    20    40 

60  160  200  300 

1  10     111     12     sil 

0   20'     9      S' 

Influence  of  Foreign  Mutters  on  ( 'ement. — ( loloured  plates 
of  Portland  cement  made  by  mixing  pigment  with  the  cement, 
have  sometimes  failed  from  the  action  of  the  pigment  on 
them  ;  thus  a  red  pigment  containing  22  percent,  of  sulphuric 
acid  (?  free)  caused  the  disintegration  of  a  plate  into  the 
composition  of  which  it  entered  to  the  extent  of  17  per  cent., 
owing  to  the  formation  of  calcium  sulphate.  Magnesia,  if 
present  in  such  quantities  as  1G  to  18  per  cent.,  brings 
about  the  destruction  of  cement  by  expansion. 

For  Dyckerhojfs  researches  in  this  direction  see  this 
Journal,  1889,  781. 

Candlot  has  investigated  the  action  of  solutions  of 
calcium  chloride  of  various  strengths  on  the  setting  of 
Portland  cement,  with  the  following  results  : — 

CaCla  per  litre  (gruis.)...      0 
Time  of  setting  (hours) . .   25' 

Thus  the  first  effect  is  to  retard  it  greatly,  but  a  maximum 
is  reached,  varying  with  the  cement  used,  between  10  and 
40  gnus,  per  litre.  At  a  concentration  below  GO  grms.  per 
litre,  the  normal  formation  of  hexagonal  plates  of  Ca(()II)2 
takes  place,  and  the  CaCl3  is  inert  chemically.  Above 
Kin  gnus,  long  needles  of  calcium  oxychloride  form,  and 
the  tunc  of  setting  drops  abruptly  from  six  hours  to  -'i> 
minutes.  Hearing  on  this  phenomenon  is  the  solubility  of 
( !a(l  MI).,  in  solutions  of  CaClj  of  various  strengths. 

CaCl2  per  litre  (grms.) 

Ca<  >  dissolved  per  litre  (grms.). 

The  fluctuation  is  quite  comparable  with  that  of  the  time 
of  setting. 

Rinne  disputes  Candlot's  conclusions,  and  considers  his 

deduction  that  calcium  chloride  in  concentrated  solutions 
retards  the  setting  to  be  based  on  an  error  ;  he  opines  that 
Candlot  used  too  little  of  the  solution  to  allow  of  ihe  proper 
hydration  of  the  cement,  having  regard  also  to  the  avidity 
of  I  ';i(  '!_,  for  water. 

W.  Michaelis  advocates  the  judicious  addition  of  finely- 
ground  slag  to  Portland  cement.  ( lomparative  experiments, 
extending  over  live  years,  on  a  cement  of  high  quality,  with 
and  without  the  addition  of  25  per  cent,  of  slag,  showed 
that  the  mixture  possessed  a  higher  strength,  both  ill 
tension  and  compression,  than  the  pure  cement. — I!.  Ii. 
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Hardening  of  Portland   Cement.      Schiffner.      Deutsche 
TOpfer  u.  Ziegler  Zeit.  20,  '>'J~. 

THE  author  considers  that  the  chief  cause  of  the  occasional 
failure  of  this  mortar  to  harden  is  cither  presence  of  an 
excess  of  water  during  the  mixing,  or  a  want  of  moisture 
through  premature  desiccation. 

From  a  scries  of  experiments,  the  author  concludes  that 
mortar  which  has  been  kept  damp  for  2  I  hours  after  mixing, 
hardens  perfectly  when  placed  under  water.     On  the  other 
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hand,   if    left   without   any    suoh    precaution,    t lie    inortur 
becomes  more  or  less  tender. 

It  is  therefore  essential  to  keep  the  mortar  damp  for  the 
first  few  days  after  preparation. — S.  B.  A.  A. 


The  Permeability  of  Roofing  Tiles.      R.  Bonte.     Thonind. 
Zeit.  1889, 13,  611. 

The  natural  porosity  of  roofing  tiles,  although  useful  in 
favouring  the  adherence  of  mortar,  is  objectionable  inasmuch 
as  it  allows  the  percolation  of  rain-water,  especially  on 
slightly-sloping  roofs.  Glazed  tiles  are  little  better  than  the 
common  kind,  as  the  least  flaw  lets  in  water,  which,  once  in, 
saturates  the  tile,  and  cannot  freely  evaporate  because  of  its 
glazed  surface.  A  better  plan  consists  in  giving  the  tiles, 
before  burning,  a  clayey  coating,  by  which  their  porosity  is 
unimpaired  while  their  permeability  is  much  diminished. 
The  same  effect  may  be  produced  by  steaming  the  tiles,  and 
filling  their  pores  with  graphite.  Roofs  already  existing 
may  be  protected  by  coal-tar  or  beet  molasses.  Besides  the 
direct  action  of  the  latter,  due  to  its  gelatinous  character,  is 
the  aid  afforded  by  the  dead  mycelia  of  moulds  which 
flourish  during  its  change  to  acetic  acid. — ]i.  B. 


Portland  Cement  Concrete.      V.  Brausewetter.      Thonind. 
Zeit.  1889, 13,  024. 

Thk  failure  of  concrete  cast  in  situ  (leaving  out  of  con- 
sideration those  cases  in  which  a  cement  with  a  natural 
tendency  to  expand  and  disintegrate  has  been  used)  may  be 
attributed  either  to  error  in  its  preparation  or  to  the  use  of 
hydraulic  lime  in  place  of  Portland  cement.  With  regard 
to  the  former,  it  must  be  remembered  that  the  least  possible 
quantity  of  water  should  be  used,  as  a  needless  excess 
causes  abnormal  expansion  while  setting,  followed  by  con- 
siderable contraction.  Mixtures  not  too  rich  in  cement 
should  be  employed,  a  lesson  to  this  effect  being  taught  by 
the  case  of  "  Stephansdom  "  (this  Journal,  1889,  781). 
Milk  of  lime  is  preferable  to  plain  water,  as  capillary  cracks 
are  thus  avoided.  A  sand  of  low  specific  gravity  is  desirable, 
to  obviate  the  risk  of  separation  from  the  rest  of  the  concrete 
by  subsidence,  owing  to  its  being  necessarily  of  somewhat 
thin  consistency. — B.  B. 


The  Action  of  Air  and  other  Gases  on   Cement.     Tomei. 
Deutsche  Topfer  u.  Ziegler  Zeit.  20,  697. 

Freshly-ground  cement  was  found  to  have  a  specific  gravity 
of  3- 162,  and  a  weight  per  litre  of  1,250  grins.  After  28 
days'  storage  these  numbers  were  3-154  and  1,242  grms. 
respectively,  and  after  90  days'  exposure  to  air,  3  ■  128  and  j 
1,225  grms.  Dry  air,  free  from  carbonic  acid,  dry  carbonic  I 
aeid,  and  especially  moist  carbonic  acid  free  air,  diminish 
the  weight  of  cement.  As  regards  the  strength  of  cement, 
dry  carbonic  acid  was  found  to  exert  a  favourable  influence, 
both  the  tensile  and  compressive  breaking  stress  being 
increased.  Dry  air  has  a  similar  effect.  Moisture  weakens 
cement;  a  cement  which  tested  at  first  17 •  8  kilos,  tensile 
breaking  stress,  and  201  kilos,  compressive  breaking 
stress,  required,  after  28  days'  exposure  to  moist  air,  only 
13  •  5  kilos,  and  143  kilos,  respectively.  Sulphuretted 
hydrogen  and  calcium  sulphide  have  but  little  influence  on 
the  specific  gravity  and  weight  per  litre  of  cement,  but  the 
heat  produced  on  mixing  with  water  is  diminished,  and  the 
time  required  for  the  cement  to  set  is  increased.  The  surface 
of  fracture  was  found  to  have  a  greenish  tint,  due,  no  doubt, 
to  the  formation  of  sulphide  of  iron.  The  strength  diminished 
from  17 '8  kilos,  tensile  stress  and  201  kilos,  compressive 
stress  to  12  •  9  kilos,  and  137  kilos,  respectively,  after  28  days' 
exposure  to  sulphuretted  hydrogen,  and  to  14  -3  kilos,  and 
158  kilos,  respectively,  by  the  addition  of  1  per  cent,  of 
calcium  sulphide.  The  author  is  of  opinion  that  the  degree 
of  beating  and  the  time  of  setting  of  a  cement  depend  on  the 
aluminates  and  ferrates  present  in  it,  since  these  are  the 
only  bodies  likely  to  be  affected  by  the  addition  of  calcium 
sulphide.— H.  T.  P. 


Damaged  Asphalt  Pacing.     W.  Dehnhardt.      t'cutralbl.  f. 
Bauverwalt.  9,  94. 

An  asphalt  street  pavement  which  had  been  laid  down  2| 
years  previously,  was  found  to  be  much  damaged.  Soon 
after  being  repaired,  faulty  places  again  appeared.  The 
damaged  places  were  soft,  and  saturated  with  a  kind  of  tar, 
and  exhibited  on  the  surface  a  number  of  radiating  fissures 
2 — 3  cm.  deep.  This  peculiar  appearance  was  found  to  be 
due  to  an  escape  of  illuminating  gas  from  pipes  laid  under- 
neath the  pavement.  The  heavy  hydrocarbons,  and  especially 
the  benzene,  contained  in  the  gas,  were  absorbed  by  the 
asphalt,  rendering  the  pitch  contained  in  the  latter  soft,  and 
thus  destroying  the  coherence  of  the  mineral  portion  of  the 
pavement. — H.  T.  P. 


PATENTS. 


An  Improved  Process  for  Hardening,  Preserving,  and 
Preparing  Oolitic  and  other  Limestones.  G.  J.  Randall, 
Tooting  Graveuey.  Eng.  Pat.  15,041,  October  19, 
1888.     id. 

The  limestone  is  heated  and  then  immersed  in  a  solution  of 
milk  of  lime,  acetic  acid,  and  cane  sugar  molasses.  The 
stone  so  treated  is  next  rubbed  to  a  face  with  tine  grit,  and 
allowed  to  dry  in  the  atmosphere,  after  which  it  is  dried  at 
a  moderate  temperature,  and  allowed  to  cool  slowly. 

— E.  G.  C. 


Process  for  the  Crystallisation  of  Silica  in  a  Compacted 
Mass.  A.  C.  Ponton,  Parkstone,  B.  L.  Mosely,  Hastings, 
and  C.  Chambers,  Hastings.  Eng.  Pat.  15,256,  October  23, 
1888.     6</. 

"Light  silicas"  are  powdered,  mixed  with  water,  and  in 
this  condition  compressed  into  moulds  and  exposed  to  the 
heat  of  a  porcelain  kiln. — E.  G.  C. 


Improvements  in  Apparatus  for  Calcining  Cement 
Materials,  Hydraulic  Lime,  Plaster  of  Paris,  and  like 
Substances.  J.  W.  H.  James,  Westminster.  Eng.  Pat. 
16,234,  November  9,  1888.     Sd. 

The  inventor  claims  a  rotating  drum,  so  constructed  that 
the  flames  and  products  of  combustion,  and  substances  to 
be  calcined,  all  travel  in  the  same  direction ;  also  an  annular 
fuel  supply  way,  and  central  feed  way  for  substances  to  be 
calcined.  Other  claims  are  detailed  at  length  in  the 
specification. — E.  G.  C. 


Improvements  in  Artificial  Stones  or  Blocks  applicable  for 
Grinding,  Crushing,  Granulating,  Polishing,  and  other 
similar  Purposes.  C.  O.  Weber  and  F.  W.  Follows, 
Manchester.     Eng.  Pat.  16,770,  November  19,  1888.     6d. 

The  base  or  bulk  of  the  stone  or  block  is  formed  of  ground 
or  granulated  flint,  or  granite,  while  the  face  or  grinding 
surface  is  preferably  made  of  granulated  emery,  corundum, 
or  other  hard  abrasive  material.  The  cementing  mixture 
contains  oxide  of  magnesium,  hydrochloric  acid,  sulphate  of 
iron,  and  chloride  of  barium. — E.  G.  C. 


Improvements  in  Colouring  and  Ornamenting  Portland 
Cement  for  the  Manufacture  of  Imitation  Grained  or 
Figured  Marble,  Mosaics,  Ornamental  Slabs,  Tiles,  and 
other  Forms,  either  Plain  or  in  Mixed  Colours. 
W.  Cussans,  London.  Eng.  Pat.  17,257,  November  27, 
1888.      Gd. 

Among  the  materials  used  in  admixture  with  the  Portland 
cement  are  the  oxides  of  iron,  copper,  manganese  and 
chromium,  also  chalk,  barytes,  biass  turnings,  copper 
borings  and  tiu  filings. — E.  G.  C. 
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Improvements    in    the    Manufacture   of  Cement    and    in 
Apparatus  employed  therein.    J.  Hargreayes,  T.  Robinson, 
and  J.  Hargreaves,  Widnes.     Eug.  Pat.  17,363,  Novem- 
ber 29,  1888.     8d. 
The  following  claims  are  made  : — 

(1.)  For  mixing  slurry  by  giving  a  "  circular  rotating  or 
return  motion  "  to  the  raw  materials  ("  lime,  clay,  and 
water")  bj  means  of  ;iir  or  other  suitable  gas.  For 
'  this  an  apparatus  is  used  consisting  of  a  closed  vessel 
with  a  conical  bottom,  aud  capable  of  withstanding 
considerable  pressure,  through  the  cover  of  which 
passes  a  pipe  conveying  the  agitating  gases,  and  which 
is  provided  with  an  exit  a  little  above  the  bottom  for 
the  fine  slurry,  and  one  at  the  extreme  bottom  for  the 
coarser  particles. 
(2.)  For  a  filter  for  slurry,  consisting  of  two  concentric 
vessels,  the  inner  of  which  is  perforated  and  covered 
with  filter  cloth.  The  slurry  is  forced  into  the  annular 
space  between  them,  and  the  water  flows  through  the 
filter  cloth  into  the  inner  vessel,  and  so  away. 
(3.)  For  a  continuous  filter  for  slurry,  consisting  of  a 
closed  conical  vessel,  having  perforated  walls  covered 
with  filter  cloth  set  in  any  convenient  position,  into  the 
larger  end  of  which  the  slurry  is  forced,  emerging  at 
the  small.!-  end,  the  water  passing  away  through  the 
sides  of  the  vessel.  The  semi-dry  slurry  is  cut  into 
bricks  as  it  comes  out,  and  is  carried  by  an  endless 
band  through  a  drying  oven. 
(4.)  For  drying  slurry  when  it  is  intended  to  be  burnt 
bv  the  cylinder  process,  by  means  of  a  tower  con- 
taining a"  vertical  shaft  bearing  scrapers  which  pass 
over  the  surface  of  annular  trays  or  shelves  concentric 
with  it.  The  slurry  is  fed  in  at  the  top,  and  falls  from 
shelf  to  shelf,  being  stirred  by  the  scrapers  while 
exposed  to  a  current  of  hot  gases,  preferably  the  waste 
product  of  the  burning  process,— -excess  of  oxygen 
being  avoided  when  it  is  desired  to  eliminate  free 
sulphur  from  the  slurry. 
(5.)  For  "weathering"  ("aerating")  the  finished  cement 
by  means  of  an  artificial  atmosphere  of  carbon  dioxide 
or  that  gas  together  with  aqueous  vapour,  aud  for  an 
apparatus  therefor  essentially  similar  to  that  described 
under  (4).  The  carbon  dioxide  may  be  obtained  from 
the  waste  gases  of  kilns,  &c,  cooled  and  freed  from 
soot  by  passage  through  a  scrubber. — B.  B. 


Improvements  in  Apparatus  for  Use  in  the  Preparation  of 
Slurry  for  the  Manufacture  of  Cement  and   in  Mixing 
Slurry  with  Fuel.    W.  Joy,  Northrleet.    Eng.  Pat.  18,491, 
December  18,  1888.     Is.  Id. 
This  invention  relates  to  improvements  in  the  arrangements 
of  the  bars  of  the  grids  or  gratings  of  the  exits  of  the  wash 
mills,  and  to  means  by  which  the  flow  of  slurry  to  the  mill- 
stones is  automatically  controlled.     For  details  the  specifi- 
cation with  its  nine  sheets  of  drawings  must  be  consult!  d. 

— E.  G.  C. 


A  Weather-  and  Acid-1'roof  Enamel  for  Building  Materials 
and  the  like,  and  a  Method  of  Producing  the  Enamel. 
J.  Sticl,  Cologne,  Germany.  Eng.  Pat.  8597,  Ma)  23, 
1889.     4(i. 

The  following  ingredients  are  used  : — Potash,  soda,  cryolitl  . 

apatite,  fluorspar,  anil  minium.     Oxides  are  added  according 

to  the   colour   required,   and  the    mixture   is    melted  in  a 

suitable  furnace. — E.  G.  C. 


An  Improrcd  Composition  for  Covering  Walls  and  the  like. 
G.F.  Kedfernj  London.  From  J.(.  Maardt, Copenhagen, 
Denmark.     Eng.  Pat.  11,922,  July  26, 1889.     id. 

A  mtxti'KE  of  7i  parts  of  carbonate  of  lime  and  25  parts  of 
kaolin  is  made  into  a  stiff  paste  with  water,  calcined, 
pulverised,  aud  combined  with  5  parts  of  calcined  magnesia. 

— E.  G.  C. 


Improvements  in  Utilising  the  Waste  Product  from  Sewage 
Works  for  the  Manufacture  of  Bricks,  Tiles,  Quarries, 
Building  Blocks.  Slabs,  and  the  like.  T.  Shaw,  Man- 
chester.    Fug.  l'at    12,023,  August  10,  1889.     id. 

The  sludge  is  mixed  with  an  equal  quantity  of  clay.     The 
plastic  compound  formed  is  dried  and  burnt. — F.  G.  C. 


Improvements  in  the  Process  of  Treating  Cements  and 
Hydraulic  Limes.  S.  Jbrgensen,  Faxe  Ladeplads,  Den- 
mark.    Eng.  Pat.  14,281,  September  10,  1889.     id. 

Bla8T-pdrna.ce  slag  moderately  low  in  lime,  or  natural 
products  of  similar  composition,  are  treated  with  sulphuric 
acid  in  proportion  to  be  determined  by  trial,  40  lb.  of  slag  to 
25  lb.  of  sulphuric  acid  being"  suitable  normally.  A  dry 
grey  powder  is  thus  obtained,  consisting  of  free  silica  and 
metallic  sulphates  which  may  be  added  to  the  extent  of 
1"7  per  cent,  to  good  Portland  cement,  3"3  per  cent,  to 
inferior  qualities,  and  3*5  to  7*0  per  cent,  to  slag  cement, 
increasing,  it  is  alleged,  their  hardening  properties. — B.  B. 


Improvements  in  Waterproof  Slabs  and  Blocks  for  Struc- 
tural Purposes.  D.  Nicoll,  Loudon.  Eng.  Pat.  14,733, 
September  18,  1889.  id. 
One  or  more  of  the  bituminous  substances  described  by  the 
patentee  in  previous  patents  of  dates  ranging  from  February 
5th,  186G,  to  May  11th,  1887,  are  mixed  with  grit,  shingle, 
sand,  or  chalk,  aud  the  compound  cast  into  moulds  shaped 
so  as  to  form  tenons  and  mortises;  the  blocks  thus  produced 
are  placed  one  above  the  other  so  that  the  tenons  and 
mortises  correspond,  a  space  being  left  sufficient  to  allow  a 
flame  from  such  a  source  as  a  spray  of  mineral  oil  to  play 
between  them,  and  fuse  them  together.  By  this  means 
large  blocks  may  be  built  up,  which  may  be  used  for  sea 
walls,  tunnels,  &C. — B.  B. 


Improvements  in  the  Manufacture  of  Artificial  Asphalt. 
J.  Erslev,  Copenhagen,  Denmark.  Eng.  Pat.  15.GG9, 
October  5,  1S89.     id. 

Eighty  to  90  parts  of  resin  ("  Resina  pini  ftava")  are 
melted  together  with  20  to  10  parts  of  coal-tar  ("  Pyroleum 
lithanthracis")  and  100  parts  of  sand  or  clay,  anil  200  to 
400  of  rough  gravel  added.  The  product  may  be  used  in 
the  same  way  as  natural  asphalt,  than  which  it  is  said  to  be 
better  and  cheaper. — B.  B. 


X.-METALLUEGY. 

Preparation  of  Manganese  from  Manganese  Chloride  and 

Magnesium.     E.  Glatzel.     Per.  22,  2857—2859. 
CRYSTALLISED  manganese   chloride   is  first   dehydrated  in  a 
porcelain   basin,  powdered  and   LOO  grins,  of  the  powder 

mixed  with  2ti0  grins,  of  dry  powdered  potassium  chloride. 

This  mixture  is  brought  into  a  Hessian  crucible  stamped 
down,  closed  with  a  loose  lid  and  melted  down  in  a  wind 
furnace.  A  moderate  In  at  only  is  requisite.  The  crucible 
is  now  withdrawn  and  15  grins,  of  magnesium  thrown  in  in 
pi,  res  of  :i  to  I  grins,  at  intervals  of  two  to  three  minutes. 

The  ftiBed  mass  should  not  be  heated  to  too  high  a 
temperature  before  the  addition  of  the  magnesium,  otherwise 
the  reaction  is  bo  violent  that  tin- contents  of  the  crucible 
are  thrown  about.  A  dull  red  heat  necessary  to  keep  the 
mass  molten  is  sufficient. 

The  crucible  is  now  covered  with  the  lid  and  returned  to 
the  furnace,  heated  Btrongly  again,  aud  allowed  to  cool  in 
the  furnace.  On  opening  the  crucible  a  lump  of  mangani  Be 
is  found  weighing  from  20  to  25  grms. 

The  metal  thus  obtained  has  a  metallic  fracture,  which 
does    OOt   oxidise    in   dry    air,   is  non-magnetic,   and  has   a 

specific  gravity  of  7  ■:■:•■}  i  at  22.— J.  B.  0- 
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On  the  Hardening  and  Tempering  of  Steel.  W.  C.  Roberts- 
Austen.  A  Lecture  before  the  British  Association, 
Newcastle-on-Tyne,  1889. 

This  lecture  is  as  perfect  and  comprehensive  a  consideration 
of  the  subject  as  it  is  possible  to  obtain  in  the  space  at  the 
disposal  of  the  author.  The  first  part  is  devoted  to  the 
opinions  expressed  by  the  various  writers  from  the  earliest 
periods  down  to  the  present  day.  Each  branch  of  the 
subject  is  treated  historically,  and  full  references  are  given 
to  all  the  works  of  the  writers  quoted.  After  this  extensive 
retrospect,  the  author  proceeds  to  discuss  in  more  detail  the 
more  recent  researches  and  theories.  In  referring  to  the 
confusion  at  present  existing  in  the  use  of  the  words 
" hardening,"  " tempering,"  and  "  annealing,"  he  gives  the 
following  definitions  : — "  Hardening"  is  the  result  of  rapidly- 
cooling  a  strongly  heated  mass  of  steel ;  "  tempering " 
consists  in  re-heating  the  hardened  steel  to  a  temperature 
far  short  of  that  to  which  it  was  raised  before  hardening — 
this  heating  may  or  may  not  be  followed  by  rapid  cooling  ; 
"  annealing  "  consists  in  heating  the  mass  to  a  temperature 
higher  than  that  used  for  tempering,  and  allowing  it  to  cool 
slowly. 

The  hardening  and  tempering  of  steel  is  largely  the  result 
of  the  form  which  the  carbon  therein  is  made  to  assume. 
but  the  main  facts  are  not  fully  explained  by  the  change  in 
the  mode  of  existence  of  the  carbon. 

It  is  possible  to  obtain  a  perfectly  soft  steel  by  rapid 
cooling  from  a  certain  temperature,  in  which  the  carbon  is 
shown  by  analysis  to  exist  as  "  hardening  carbon."  Further 
explanations  are  forthcoming  by  the  assumption  of  the 
existence  of  allotropic  forms  of  iron.  The  consideration  of 
this  important  branch  is  entered  into  at  some  length. 

Cheruoff  showed  that  steel  could  not  be  hardened  by  rapid 
cooling  until  it  had  been  heated  to  a  definite  temperature — 
to  a  degree  of  redness  which  he  called  a. 

Gore  found  that  a  molecular  change  could  be  produced  by 
heating  an  iron  wire,  which  exhibited  a  momentary  elongation 
during  cooling. 

Barrett  discovered  that  an  iron  wire  suddenly  glows  at  a 
certain  stage  during  cooling,  a  phenomenon  which  he 
designated  "  recalescence." 

In  1879  Wrightson  called  attention  to  the  abnormal 
expansion  of  carburised  iron  at  high  temperatures.  Pion- 
chon  showed  that  at  700  the  specific  heat  of  iron  is 
altogether  exceptional,  while  Be  Chatelier  detected  that 
at  the  same  temperature  a  change  occurs  in  the  curve 
representing  the  electro-motive  force  of  iron  ;  both  of  these 
latter  experimenters  concluding  that  they  had  obtained 
evidence  of  the  passage  of  iron  into  an  allotropic  state. 
Osmond  in  his  quite  recent  researches  has  studied  by  the 
aid  of  a  chronograph  the  molecular  changes  which  take 
place  in  pieces  of  iron  and  steel  during  slow  heating  and 
slow  cooling,  using  as  a  thermometer  a  thermo-electric 
couple  of  platinum  and  of  platinum  containing  10  per 
cent,  of  rhodium,  converting  the  indications  of  the  galvano- 
meter into  temperatures  by  Tait's  formulae.  A  mass  of 
electro-deposited  iron  in  cooling  from  2,000'  to  870°  falls 
uniformly  at  the  rate  of  about  2 •2°  a  second,  but  at  858' 
there  is  a  break  and  26  seconds  are  absorbed  while  the 
temperature  falls  through  an  interval  which  previously 
would  have  occupied  six  seconds,  after  which  the  tem- 
perature again  decreases  uniformly.  In  the  case  of  mild 
steel  there  are  two  such  breaks,  each  of  which  occurs  at 
a  temperature  different  to  that  in  the  case  of  pure  iron. 
With  higher  carbon  steels  the  two  breaks  gradually  get 
nearer  to  one  another  until  they  coalesce  in  the  case  of 
steel  containing  l-25  per  cent,  of  carbon,  the  single  break 
in  this  instance  lasting  76  seconds  at  a  temperature  of 
about  680°. 

"  Now,  it  may  be  urged,  evidently  the  presence  of  carbon 
has  an  influence  on  the  cooling  of  steel  when  left  to  itself ; 
may  it  not  affect  molecular  behaviour  during  the  rapid 
cooling  which  is  essential  to  the  operation  of  hardening? 
We  know  that  carbon,  during  rapid  cooling,  passes  from 
the  state  in  which  it  is  combined  with  the  iron  into  a  state 
in  which  it  is  dissolved  in  the  iron  ;  we  also  know  that 
during  slow  cooling,  this  dissolved  carbon  can  re-enter 
into  combination  with  the  iron,  so  as  to  assume  the  form 
in  which  it  occurs  in  soft  steel.     Osmond  claims  that  this 


second  arrestation  in  the  fall  of  the  thermometer  corresponds 
to  the  recalescence  of  Barrett,  and  is  caused  by  the  reheating 
of  the  wire  by  the  heat  evolved  when  carbon  leaves  its  state 
of  solution  and  truly  combines  with  the  iron."  If  it  is 
desired  to  harden  steel  the  metal  must  be  rapidly  cooled 
before  its  temperature  has  fallen  to  650°,  otherwise  the 
presence  of  carbon  will  be  unavailing.  A  break  occurs, 
however,  in  electro-deposited  iron  containing  no  carbon, 
a  break  indicating  an  evolution  of  heat  with  which  carbon 
has  nothing  to  do,  and  which  must  indicate  therefore  some 
molecular  change  in  the  iron  itself.  "  Osmond  argues  thus  : 
There  are  two  kinds  of  iron,  the  atoms  of  which  are 
respectively  arranged  in  the  molecules  so  as  to  constitute 
hard  and  soft  iron,  quite  apart  from  the  presence  or 
absence  of  carbon.  In  red-hot  iron  the  mass  may  be 
soft,  but  the  molecules  are  hard,  let  us  call  this  fl-iron  ; 
I  cool  such  red-hot  pure  iron,  whether  quickly  or  slowly,  and 
it  becomes  soft  ;  it  passes  to  the  a  soft  modification,  there 
is  nothing  to  prevent  its  doing  so.  It  appears,  however, 
that  if  carbon  is  present,  and  the  metal  be  rapidly  cooled, 
the  following  result  is  obtained :  a  certain  proportion  of 
the  molecules  are  retained  in  the  form  in  which  they 
existed  at  a  high  temperature — the  hard  form,  the  £  modi- 
fication— aud  hard  steel  is  the  result." 

"  This  molecular  change  from  /8-iron  to  a-iron  during  the 
slow  cooling  of  a  mass  of  iron  or  steel  is,  according  to 
Osmond's  theory,  indicated  by  the  first  break  in  the  curve, 
representing  the  slow  cooling  of  iron,  as  is  proved  by  the 
fact  that  it  occurs  alone  in  electro-iron.  A  second  break, 
usually  one  of  much  longer  duration,  marks  the  point  at 
which  carbon  itself  changes  from  the  dissolved  or  hardening 
carbon  to  the  combined  carbide-carbon.  It  follows  that  if 
steel  be  quickly  cooled  after  the  change  from  J3  to  o  has 
taken  place,  but  before  the  carbon  has  altered  its  state — 
that  is,  before  the  change  indicated  by  the  second  break  in 
the  curve  has  been  reached — then  the  iron  shonld  he  soft, 
but  the  carbon,  hardening  carbon  ;  and  as  such,  the  action 
of  a  solvent  should  show  that  it  cannot  be  released  from 
iron  in  the  black  carbide  form.  This  proves  to  be  the 
case,  and  affords  strong  incidental  proof  of  the  correctness 
of  the  view  that  two  modifications  of  iron  can  exist.  It 
will  be  seen,  therefore,  that  although  the  presence  of  carbon 
is  essential  to  the  hardening  of  steel,  the  change  in  the 
mode  of  existence  of  the  carbon  is  less  important  than  has 
hitherto  been  supposed." 

The  experiment  was  then  shown  of  heating  a  bar  of  high- 
carbon  steel  to  redness,  fixing  it  in  a  horizontal  position  at 
one  end  and  hanging  on  to  the  other  a  weight  insufficient  to 
bend  it  when  at  its  hottest.  The  bar  remained  straight  as  it 
cooled  until  a  certain  point  was  reached,  when  it  commenced 
to  bend  slightly  before  becoming  permanently  rigid.  This 
point  has  been  found  to  coincide  with  that  at  which,  accord- 
ing to  Osmond's  theory,  molecular  change  takes  place,  and 
in  this  instance,  being  a  high-carbon  steel,  at  that  point  also 
at  which  the  hardening  carbon  changes  iuto  carbide-carbon. 
Advantage  has  been  taken  of  this  fact  to  straighten  distorted 
steel  axles. 

An  experiment  was  also  shown  to  demonstrate  the  weld- 
ability  of  steel  in  the  Bunsen  burner.  The  two  ends  of  a 
newly  fractured  steel  rod  were  placed  together,  covered  with 
platinum  foil  to  exclude  air,  and  heated  in  a  Bunsen  flame. 
The  metal  welded  without  pressure,  so  that  it  was  difficult  to 
break  with  the  fingers,  although  the  temperature  had  not 
attained  a  red  heat. 

As  regards  the  behaviour  of  other  metals  on  iron,  Osmond 
has  shown  that  manganese  enables  steel  to  harden  very 
energetically,  and  that  when  12  to  20  per  cent,  is  present 
there  is  no  break  whatever  in  the  curve  representing  slow 
cooling.  The  iron  shows  no  sign  of  any  change  such  as 
occurs  in  other  cooling  masses  of  iron,  and  it  may  be  assumed 
that  it  remains  in  the  0  condition.  If  this  be  so  then 
manganese-iron  alloys  should  be  hard  whether  they  are 
cooled  rapidly  or  slowly,  and  this  is  found  to  be  the  case. 
Again  "  red-hot  iron  is  nou-magnetie.  Hopkinson  has 
shown  that  the  temperature  of  recalescence  is  that  at  which 
iron  ceases  to  he  magnetic.  It  may  be  urged  that  j8  iron 
cannot  therefore  be  magnetised.  Steel  containing  much 
manganese  cannot  be  magnetised,  and  it  is  therefore  fair  to 
assume  that  the  iron  present  is  in  the  /3  form."     When  small 
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quantities  of  manganese  are  present  the  change  of  form  of 
tin-  iron  is  not  altogether  prevented  but  is  retarded. 

"  Tungsten  possesses  the  same  property  as  manganese, 
but  in  a  more  marked  degree.  Chromium  lias  exactly  the 
reverse  effect,  as  it  enables  the  change  of  hard  $  iron  to  a 
soft  iron  to  take  place  at  a  higher  temperature  than  would 
otherwise  lie  the  ease,  and  this  may  explain  the  extreme 
hardness  of  chromium  steels  when  hardened  in  the  same  way 
as  ordinary  steels." 

The  points  a  and  b  of  C'hernoff  change  in  position  with 
the  degree  of  carhurisation  of  the  metal,  and  in  a  highly 
carburised  steel  the  point  a  corresponds  to  that  point  at 
which  Osmond  considers  that  iron  in  slow  cooling  changes 
from  the  j8  to  the  a  modification.  It  is  impossible  to  harden 
steel  by  rapid  cooling  after  the  temperature  has  fallen 
below  a.  If  steel  be  heated  to  a  temperature  above  a  but 
below  6,  it  remains  fine-grained  however  slowly  it  is  cooled. 
If  it  be  heated  above  b  it  assumes  a  crystalline  granular 
structure  whatever  may  be  the  rate  of  cooling.  The 
crystalline  structure  is  destroyed  by  forging.  The  quenching 
in  oil  of  large  masses  of  steel  also  seems  to  break  up  the 
crystalline  structure.  In  such  eases  the  metal  is  hardened 
only  at  and  near  the  surface,  but  the  cooling  of  the  interior 
is  more  rapid  than  otherwise  would  be  the  case  and  the 
formation  of  large  crystals  is  arrested.  This  prevention  of 
crystallisation  the  author  believes  to  be  the  great  merit  of 
oil  quenching,  which,  as  regards  large  masses  of  metal,  is 
certainly  not  a  true  hardening  process. 

The  metal  of  a  complicated  steel  casting  probably  contains 
much  hardening  carbon,  and  the  mass  is  crystalline.  The 
effect  of  annealing  is  to  permit  the  change  of  carbon  from 
the  hardening  to  the  carbide  form  and  incidentally  to  break 
up  the  crystalline  structure,  with  the  result  that  a  stronger 
and  more  extensible  easting  is  obtained. 

"  Looking  back  over  all  the  facts,  it  will  be  evident  that 
two  sets  of  considerations  are  of  special  importance:  (1) 
those  which  belong  to  the  relations  of  carbon  and  iron ;  and 
(2)  those  which  contemplate  molecular  change  in  the  iron 
itself.  The  first  of  these  has  been  deliberately  subordinated 
to  the  second,"  not  from  any  want  of  abundant  facts  relating 
to  it  but  because  the  author  believes  "  that  the  possibility  of 
molecular  change  in  the  iron  itself,  which  results  in  its 
passage  into  a  distinctive  form  of  iron,  is  at  present  the 
more  important  subject  for  consideration,  not  merely  in 
relation  to  iron,  but  as  regards  the  wider  question  of  allotropy 
in  metals  generally."  Chemical  elements  act  on  each  other 
in  accordance  with  the  law  of  Mendeleeff,  and  it  may  lie 
that  the  relation  between  small  quantities  of  elements  and 
the  mass  of  metal  containing  them  may  he  in  some  way  or 
other  connected  with  the  same  law.  It  has  already  been 
proved  in  the  case  of  gold,  where  the  tenacity  is  the  phj  sical 
property  affected. 

In  the  case  of  iron  it  is  difficult  to  say  in  what  direction 
the  law  will  show  itself.  "  Possibly  the  direct  connexion 
with  the  periodic  law  will  he  traced  by  the  effect  of  a  given 
element  in  retarding  or  promoting  the  passage  of  ordinary 
iron  to  an  allotropic  state  ;  but  the  future  of  steel  will  depend 
on  the  care  with  which  we  investigate  the  nature  of  the 
influence  exerted  by  various  elements  on  iron,  and  the 
thermal  treatment  to  which  it  may  most  suitably  be 
subjected." — A.  W. 


The  Manufacture  of  Galvanised  lion.     li.  Preu.     Oesterr. 
Zeits.  Berg.  u.  Hfitten.  37,  447. 

The  zincing  tanks  are  made  of  wrought  iron  ij  in. — ^4  in- 
thick,  they  are  heated  from  the  sides,  but  only  on  the  lower 
four-fifths  of  their  height.     Three  processes  are  in  use. 

(1.)  Winiwarter's.  To  guard  against  the  formation  of  | 
hard  zinc  (a  ferriferous  zinc  containing  not  more  than 
5  per  cent,  of  iron),  and  the  consequent  hrittleness  of  the 
plates,  the  tank  is  nearly  rilled  with  lead  and  covered  with  a 
layer  of  zinc  about  1  in.  thick,  2  or  3  per  cent,  of  tin  being 
added  to  the  zinc  to  promote  crystallisation.  The  plates 
are  heated,  cleaned,  and  dipped  into  a  mixture  of  two  pails 
of  a  solution  of  zinc  chloride  (50:  li.)  and  three  parts  of  a 
solution  of  ammonium  chloride  (5°  13.),  diluted  with  water 
to  8°  or  9°  B.  The  sides  of  the  tank  are  protected  from 
the  corrosive  action  of  the   zinc  by  a  refractory   lining 


extending  just  down  to  the  level  of  the  lead.  The 
disadvantages  are  that  the  zinc  must  be  continually 
renewed,  and  the  surface  always  kept  bright  and  free  from 
oxide. 

(2.)  The  most  general  method  is  to  till  the  hath  with 
zinc  only,  and  protect  it  from  oxidation  by  a  coal  of 
ammonium  chloride.  The  zinc  adheres  firmly  to  the 
finished  plates,  but  the  fumes  are  objectionable. 

(3.)  Kufler's  patented  process  merely  consists  in  the 
renin  .-al  of  the  superficial  layer  of  zinc  from  the  galvanised 
plates  by  means  of  steel  wire  brushes.  There  is  no  economy 
of  metal,  as  the  patentee  claims,  but  the  appearance  is  greatly 
improved,  and  the  plates  are  more  suitable  for  better  class 
goods. — S.  B.  A.  A. 


Roasting  Zinc  Blende.   W.  Minor.  Chem.  Zeit.  13,  1C02— 
1C03. 

In  practice  the  time  required  for  the  elimination  of  sulphur 
from  different  varieties  of  blende  varies  from  two  to  six  hours. 
To  determine  the  cause  of  this  variation,  the  author  roasted 
carefully  selected  samples  of  blende,  and  analysed  them  at 
intervals.  The  following  results  were  obtained  : — 
(1.)  Composition  of  the  ores  before  roasting. 


Xo. 
of  Sample. 

Zn  Total. 

Zn  nol  combined 

with  S  or  Sit ).,. 

s. 

Te. 

I. 

37'Sl 

G-65 

21-05 

2-33 

II. 

31-92 

!•« 

27  Tit 

13-12 

III. 

40-  29 

6-83 

22-11 

8-08 

IV. 

32-70 

5-03 

3"-2f 

15-98 

(2.)  Percentage  of  S  after  roasting. 


Xo.  of 
Sample. 

One 
Hour. 

Two 
Hours. 

Three 
Hours. 

Pour 
Hours. 

Five 
Hours, 

Six 
Hours. 

I. 

10-32 

2-81 

1-80 

1-71 

0-95 

o-os 

II. 

21-33 

21-95 

20-05 

17-02 

2-ir, 

0-18 

III. 

ll-CO 

6-27 

1-23 

11-22 

ti-  n; 

0'16 

IV. 

27-25 

2130 

18-25 

11-94 

4-27 

0-04 

The  author  infers  that  the  elimination  of  sulphur  is 
retarded  to  a  much  greater  degree  by  iron  pyrites  than  by 
even  considerable  quantities  of  zinc  silicate. — S.  li.  A.  A. 


The  Refining  of  Silver  and  the  Separation  of  the  Bismuth 
contained  in  it.  C.  Bossier.  Berg.  u.  Hiittenm.  Zeit. 
48,  :'B7. 
In  Bossier's  method,  which  is  chiefly  employed  for  the 
refining  of  silver  containing  bismuth,  at  first  the  greater  part 
of  the  lead  and  then  tie-  bismuth  pass  into  the  slag.  The 
slag  is  ground  up  fine  and  fused  with  soda  and  charcoal. 
The  metal  thus  obtained  is  granulated  and  boiled  with  strong 
sulphuric  acid  in  a  small  iron  kettle  till  completely  converted 
into  sulphate,  excess  of  acid  being  avoided.  On  cooling  the 
mixture  is  extracted  in  a  wooden  vessel,  lined  with  had. 
and  of  2J0  litres  rapacity,  with  200  litres  of  sulphuric  acid 
of  20°  11.,  the  temperature  not  being  allowed  to  exceed 
10°  C.  At  this  low  temperature  the  bismuth  sulphate  is 
dissolved  (about  5  kilos,  of  bismuth  in  each  charge).  The 
solution  is  drawn  off  the  insoluble  lead  sulphate,  and  the 
silver  dissolved  in  it  precipitated  by  metallic  copper.  The 
bismuth  remaining  in  the  solution  is  removed  by  beating 
the  latter  to  50  ('. :  the  solution  is  then  cooled  and  again 

used    lor   dissolving.      The    lead,    as    well    as    the    separated 

silver,  contain  bismuth,  which  is  removed  by  digestion  with 
hydrochloric  acid.  The  solution  is  added  to  the  wash,,! 
bismuth  sulphate,  and  the  bismuth  is  then  precipitai  I  bj 
metallic  irou. — II.  T.  P. 
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_Yi  «•  Furnaces  for  Quicksilver  in  Spain.     Eng.  and  Min.  J. 
1889,  -130—431. 

The  lievista  Minera  of  Madrid  gives  the  following 
description  of  two  now  continuous  furnaces  recently  iutro- 
duced  by  "El  Porvenir"  Company  in  Asturias  for  the 
treatment  of  its  quicksilver  and  arsenical  ore. 

Double  Retort  Furnace.— the  Figures  1,2  and3  of  Plate  I. 
indicate  sufficiently  its  arrangement.  The  circumstance  which 
gives  novelty  to  "this  furnace  is  the  fact  of  the  discharge 
mouth  being  partially  open  for  the  entrance  of  air,  which 
can  be  done  without  inconvenieuce  or  danger  of  escape  of 
the  fumes,  owing  to  the  artificial  draft  which  is  produced  by 
a  hydraulic  ventilator  similar,  except  as  to  size,  to  that  for 
the  shaft  furnace.  The  retorts  are  of  cast  iron,  and  have  a 
common  hearth  in  which  is  burned  small  coal. 

Every  hour  and  a  half,  50  kilos,  of  finely  crushed  ore  are 
fed  through  the  hopper.  When  the  ore  is  very  rich,  it  may 
he  fed  in  small  pieces,  lime  being  mixed  with  the  ore  when 
it  contains  15  per  cent,  of  quicksilver.  In  this  manner 
1,600  kilos,  of  rich  ore  are  treated  in  24  hours. 

For  the  condensation  there  are  two  larger  chambers,  other 
two  smaller,  a  wooden  compartment  with  water  on  the 
bottom,  and  afterward  the  ventilator  and  the  tubing  which 
carries  the  fumes  to  the  chimney,  in  which  no  signs  of 
quicksilver  are  to  be  seen. 

From  the  first  condensing  chambers  90  per  cent,  of  the 
quicksilver  produced  is  recovered,  and  from  the  second  nearly 
all  of  the  remainder,  for  from  the  wooden  compartment 
scared}*  one  kilo,  of  metal  is  produced  after  a  year's  work. 
A  great  part  of  the  quicksilver  runs  out  during  the  operation 
through  small  holes  pierced  in  the  chambers  near  the  floor. 

According  to  Kodriguez,  the  loss  in  this  furnace  does  not 
amount  to  1  per  cent.,  and  the  cost  of  treatment  of  one 
ton  of  ore  is  1  dol.,  which  cost  can  be  materially  reduced  if, 
in  place  of  two,  six  retorts  be  placed  in  the  furnace.  The 
hearth  consumes  each  24  hours  3^  metrical  hundredweights 
of  fine  coal,  worth  57  cents.  With  this  furnace  not  only  is 
the  treatment  very  perfect,  but  the  great  advantage  of  doing 
away  with  bricking  the  ore  is  gained,  which  costs  more  than 
20  cents  for  each  ton  of  ore. 

Stack  Furnace. — The  form  of  this  is  slightly  conical  ;  it 
is  2  metres  in  diameter  above  the  grate  and  T85  metres  at 
the  height  of  the  throat,  being  terminated  by  a  round  arch, 
which  has  the  charging  hopper  in  its  upper  part.  The  height 
of  the  furnace  may  be  considered  as  divided  into  two  parts  : 
the  lower  or  hearth  chamber  being  2'85  metres  and  the 
upper  portion  285  metres.     See  Plate  II. 

The  hearth  forms  a  chamber  of  less  diameter  than  the 
rest  of  the  furnace.  At  85  cm.  from  the  floor  is  situated  the 
grate  which  is  1*10  metres  in  diameter,  and  with  this  di- 
mension the  walls  continue  vertically  80  cm.  higher  (Fig.  4«)  ; 
above  this  a  conical  portion  of  50  cm.  which  at  the  top  has 
a  diameter  of  60  cm.,  then  a  cylinder  60  cm.  high,  covered 
by  a  round  arch,  pierced  with  holes,  through  which  pass 
the  products  of  combustion  of  the  hearth.  In  order  to 
give  to  this  part  of  the  furnace  sufficient  strength  to  support 
the  weight  of  the  ore,  there  are  constructed  over  the  grate, 
as  is  shown  in  Fig.  4a,  two  low  arches,  which  sustain  five 
courses  of  bricks,  which  in  their  turn  support  the  upper 
portions  of  the  furnace.  The  central  opening  O  is  protected 
by  a  cast-iron  cap  in  such  a  way  that  the  exit  of  the  fumes 
can  proceed  without  the  admission  of  ore  to  the  hearth. 
With  this  same  object  the  other  openings  (a)  below  the 
central  one  have  the  angular  section  shown  in  Fig.  4a.  The 
calcined  ore  is  withdrawn  through  the  doors  P.  The 
furnace  chamber  has  externally  a  conical  form,  and  is 
covered  with  iron. 

All  the  interior  of  the  furnace  is  constructed  of  tin-brick, 
of  a  thickness  of  30  cm. ;  surrounding  this  lining  there  are 
four  roomy  hollow  spaces  of  10  cm.  in  width  and  80  cm.  in 
length,  which  rise  to  the  top  of  the  body  of  the  furnace  and 
communicate  below  with  the  hearth  at  the  level  of  the 
grate.  A  tower  of  ordinary  material,  60  cm.  thick,  encloses 
tlie  whole  furnace.  The  throat  is  a  pipe  of  cast  iron  50  cm. 
in  diameter  and  about  4  metres  in  length,  placed  with  a  slope 
toward  the  condensation  chambers,  where  it  branches  off  so 
as  to  communicate  separately  with  the  two  series. 

The  condenser  is  composed  of  four  chambers,  each  of  seme 
10  metres  capacity,  placed  two  on  the  right  and  two  on  the 


left  of  the  pipe  conducting  the  fumes  from  the  furnace,  each 
branch  communicating  with  the  upper  part  of  the  firsl  on 
each  side.  The  communication  between  the  chambers  is 
made  through  two  little  openings  of  rectangular  section  near 
the  floor,  sloping  towards  each  of  the  sides  of  the  chamber 
aud  into  a  conduit  through  which  is  running  a  stream  of 
water.  As  is  shown  in  F'ig.  3a,  the  sooty  precipitate,  which 
formed,  consisting  almost  exclusively  of  arseuious  acid  mixed 
with  quicksilver,  can  be  driven  down  immediately  to  the 
very  foot  of  the  chambers,  where  the  quicksilver  which  is 
produced  is  run  off  through  the  channel  q  (F'ig.  la)  to  the 
receptacles  for  it.  These  chambers  communicate  by  means 
of  sloping  iron  pipes  with  four  other  smaller  ones  of  similar 
construction,  and  placed  in  line  at  a  higher  level.  The 
chimney,  placed  at  100  metres  distance,  is  constructed  50 
as  to  take  advantage  of  steep  ground,  and  its  mouth  is 
partially  closed  with  loose  bricks,  over  which  coke  is  spread 
to  the  thickness  of  30  cm.,  a  very  simple  arrangement,  which 
diminishes  the  smoke  to  such  an  extent  that  from  a  distance 
the  furnace  does  not  seem  to  be  working. 

This  furnace  calcines  8J  tons  of  ore  in  24  hours  in  pieces 
from  800  to  600  cc.  and  larger.  The  charges  are  fed  every 
75  minutes,  each  charge  weighing  443  kilos.,  coke  amounting 
to  42j  kilos,  in  24  hours  being  mixed  with  the  ore  The 
calcination  is  very  good,  the  ore  when  discharged  not 
containing  more  than  0'01  to  0'02  per  cent,  of  quicksilver. 

— O.  H. 
For  Plates  I.  and  II.  see  pages  78  and  79. 


PATENTS, 


Improvements  in  or  connected  with  the  Coaling  of  certain 
M <  tals  with  other  Metals  or  Alloys.  W.  Chnrnock, 
Warrington.     Eng.  Pat.  17,476,  November  30,  1888.     &d. 

Ix  coating  iron  and  steel  with  zinc  tin  or  terne,  an  alloy 
harder  and  less  fusible  than  the  coating  metal  itself,  and  of 
less  value,  as  a  covering  agent,  collects  at  the  bottom  of  the 
tank  in  which  the  process  is  conducted.  The  patentee 
subjects  the  articles  to  be  coated  to  a  bath  of  this  hard 
alloy  in  a  separate  tank  and  finishes  them  in  one  of  the 
pure  metal,  thus  effecting  a  saving  in  the  latter. — B.  B. 


Manufacture   or   Production    of  Metallic   Alloys.     P.  M. 
Parsons,  Blackheath.  Eng.  Pat.  187,  January  4,  1889.  id. 

One  hundred  parts  by  weight  of  iron,  50 — 105  of  tin,  5 — 40 
of  manganese,  3 — 50  of  aluminium,  tire  melted  together  aud 
cast  into  ingots.  The  mixture  is  used  for  adding  to  copper, 
brass,  gun-metal,  or  bronze  in  the  proportion  of  1 — 5  parts 
by  weight  for  every  100  of  the  copper  or  copper  alloy.  F'or 
adding  to  bronze  or  gun-metal  the  quantity  of  tin  mentioned 
above  maybe  increased,  but  should  be  kept  within  the  limits 
there  defined  for  brass  or  yellow  metal.  Similarly  a  larger 
quantity  of  manganese  (which  may  be  used  as  rich  fcrro- 
maugauese)  may  lie  added  to  the  former  than  to  the  latter. 
The  function  of  the  aluminium  is  to  lessen  the  cotrodibility, 
increase  the  fluidity,  and  raise  the  strength  of  the  product. 

— B.  1!. 


.1  Yew  Fluxing  or  Protecting  Material  for  Use  in  the 
Welding,  Brazing, and  Coating  of  Metals.  P.  P.Craven, 
F'orest  Gate.     Eng.  Pat.  15,887,  October  9,  1889.     id. 

A  -i  i.-i  \xi'E  found  near  Port  Augusta.  S.  Australia,  as  yet 
unnamed,  and  having  an  average  composition  of  "oxide  of 
iron"  2-90,  alumina  4  -78,  calcium  carbonate  0" 95,  potash 
0- 15,  soda  0  21,  magnesia  0-35,  lead  sulphide  0'  12,  water 
0*58, silica  SO '69  parts  per  cent,  respectively,  is  used  by  the 
patentee  as  a  brazing  and  welding  flux,  and  as  a  covering 
for  a  bath  of  one  metal  (e.g.  copper)  with  which  another 
(e.g.  iron)  is  to  be  coated.  By  its  means  he  claims  to  be 
able  "  to  weld  iron  to  iron,  copper  to  copper,  steel  to  steel 
(even  cast  steel  to  cast  steel),  or  any  one  of  these  metals  to 
either  of  the  others  with  great  facility." — B.  B. 
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XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

The  Electrolysis  of  Sodium  Chloride  Solution  with  Direct 
Production  of  Chlorine  anil  Crystallised  Soda.  W. 
Hempel.     Ber.  22,  247J— 2478. 

See  under  VII.,  page  6j. 


Electrolytic  Separation  of  Cadmium  from  Copper. 
and  Frankel.     J.  Franklin' Inst.  1889. 

Sec  under  XXIII.,  paye  108. 


Smith 


Action  of  an  Electric  Current  on  Sulphocyanides.     Smith 
and  Frankel.     J.  Franklin  Inst.  August  1889. 

It  is  found  that  when  an  excess  of  potassium  sulphooyanide 

is  present  in  a  solution  of  nitrate  or  sulphate  of  manganese 
a  greyish  white  compact  deposit  of  metallic  manganese  is 
obtained  at  the  cathode  when  a  feeble  current  is  used. 
Without  the  Bulphocyanide  oxide  of  manganese  is  produced 
at  the  anode.  Nickel,  cobalt,  iron,  and  several  other  metals 
separate  easily  from  cold  sulphocyanide  solutions  when  a 
weak  current  is  used. — W.  W.  H.  G. 


PATENTS. 

An  Improved  Galvanic  Cell  or  Battery  for  Electric 
Lii/htiuy  or  for  other  Purposes.  S.  Miller,  London. 
Eng.  Pat.  14,322,  October  5,  1888.  8d. 
The  outer  cell  is  lined  with  carbon,  corrugated  on  its  inner 
surface.  A  porous  pot,  inside  this,  is  preferably  divided  into 
two  compartments,  a  larger  and  a  smaller,  the  former  con- 
taining water  and  a  zinc  rod,  the  latter  acid  to  acidulate  tie- 
water  by  diffusion  through  the  partition.  The  depolarising 
solution  preferred  is  described  in  Eng.  Pat.  14,323  (following 
abstract).  Supply,  overflow,  and  discharge  pipes  may  be 
provided  if  desired. — E.  T. 


Improvements  in  the  Manufacture  of  Cyanogen  <  'ompounds 
from  Sulpho-cyanides.  T.  Parker  and  A.  E.  Robinson, 
Wolverhampton.     Eng.  Pat.  17,447,  Nov.  30,  1888.     id. 

See  under  VII.,  paye  07. 


An  Improved  Electrolyte  or  Depolarising  Solution  for 
Galvanic  /latteries.  S.  Miller,  London.  Eng.  Pat. 
14,323,  October  5,  1888.  id. 
A  solution  is  made  up  in  the  following  proportions,  which 
may,  however,  he  slightly  varied.  To  water,  40  oz.,  add 
sulphuric  or  hydrochloric  acids,  or  a  mixture  of  the  two, 
20  oz. ;  then  sodium  nitrate,  G  oz.,  potassium  bichromate, 
\\  oz.,  both  finely  powdered  :  lastly,  sodium!  chloride,  1  oz. 
Proportions  and  methods  of  preparation  may  be  slightly 
varied. — E.  T. 


Improved  Method  of  and  Apparatus  for  the  Formation  of 
Organic  Oxidesaud  the  Oxidation  of  Matter  Suspended 
or  Dissolved  in  Liquids.  J.  G.  Lorrain,  London.  Eng. 
l'at.  16,093,  November  7,  1888.      ad. 

See  under  XVIII,  I!.,  page  97. 


Improvements  in  Storage  or  Secondary  /latteries.     II.  H. 

Lake,   London.     From    II.    Walter,   Cincinnati,    U.S.A. 

Eng.  l'at.  16,479,  November  13,  1888.  8d. 
The  electrodes  arc  formed  of  carbon  or  of  some  base  metal 
coated  with  one  of  the  noble  metals,  such  as  gold  or 
platinum,  the  electrodes  being  surrounded  by  closely-packed 
granulated  carbon,  kept  in  position  either  by  hags  ,,f 
indestructible    material   or  by   insulating    partitions.     The 

solution    employed    consists    of    acetate    of    lead  dissolved  in 

vinegar,  to  which  some  red  lead  is  added. — li.  T. 


An  Improved  Separator  for  the  Plates  of  Primary  and 
Secondary  Galvanic  Batteries.  J.  Moselcv,  Manchester. 
Eng.  Pat.  17,642,  December  4,  1888.     6d.  ' 

A  STRIP  of  vulcanite,  celluloid  or  similar  material,  of  a 
width  greater  than  its  length,  has  a  shape  given  to  it,  such 
as  might  be  obtained  by  the  following  operations: — It  is 
first  bent  over  the  plate  at  its  middle,  so  that  the  two  halves 
or  limbs  lie  with  their  width  parallel  to  the  faces  of  the 
plate.  Each  limb  is  then  twisted  round  its  own  axis  to  90u 
from  its  former  position,  so  as  to  bring  the  width  of  the 
limb  perpendicular  to  the  surface  of  the  plate.  In  practice, 
the  above  shape  may  be  given  by  moulding  or  by  bending 
while  hot.— E.  T. 


Improvements  in  Voltaic  Batteries.  II.  J.  Harris  and 
.1.  Garford,  London.  Eng.  Pat.  17,694,  December  I, 
1888.  11./. 
The  carbon  plates  are  formed  with  a  stud  to  them,  this 
stud  passing  through  the  bottom  of  the  cell  to  serve  as  a 
contact  piece.  Separated  from  the  carbon  chamber  by  a 
porous  partition  is  the  zinc  chamber,  the  end  of  the  zinc 
also  passing  through  the  bottom  of  the  cell.  These  studs 
are  then  connected  up  as  desired  with  suitable  metal  con- 
ductors, and  they  are  buried  in  a  non-conducting  cement, 
which  will  withstand  the  action  of  the  fluids  used  in  the 
battery.  A  cam-shaped  moveable  handle  at  the  top  is 
arranged  for  jamming  the  lid  hard  down,  and  also  for  ease 
of  transport.  A  solution  of  sulphuric  acid,  nitrate  of  soda, 
and  bichromate  of  soda  in  water  is  used  in  the  carbon  cells, 
and  water  slightly  acidulated  with  sulphuric  acid  in  the 
zinc  cells.— li.  T. 


Improvements  relating  to  Secondary  Batteries.  J.  L.  Huber, 
Hamburg,  Germany.  Eng.  Pat.  18,589,  December  19, 
1888.  8</. 
A  network,  grating,  or  screen  of  suitable  material  is 
embedded  in  the  active  mass  of  the  plate,  and  perforations 
are  made  in  the  active  mass  to  allow  of  circulation  of  the 
electrolyte,  and  also  to  give  greater  surface  to  the  plate. 

—P.  T. 


Improvements  in  Electrical  Accumulators.  J.  <'■  and 
(I.  Fuller,  Loudon.  Eng.  Pat.  18,636,  December  20, 
1888.     Ad. 

The   plates   are    separated  by  porous   partitions   or   porous 

pots.— E.  T. 


New  or  Improved  Apparatus  for  enabling  Temperatures 
to  be  Ascertained  at  a  Distance.  .1.  Gt  Lorrain,  London. 
Eng.  l'at.  IH.7,V_\  December  22,  1S88.  8rf. 
At  the  station  whose  temperature  is  to  he  measured  a  high 
resistance  wire  or  coil  of  win'  of  suitable  material  dips  into 
a  tube,  in  the  lower  portion  of  which  is  mercury  or  other 
suitable  fluid.  Wins  hail  from  tin-  two  ends  of  the  coil  to 
the  measuring  station,  where  the  resistance  of  the  coil  can 
be  taken  at  any  time.  As  the  temperature  at  the  first 
station   rises,  the   level  of   the   fluid    in   the   tube  rises,  thus 

diminishing  the  resistance  measured  at  the  second  station, 
and  so  enabling  the  temperature  of  the  first  place  to  be 
ascertained  at  any  moment.   Various  appliances  are  described 

lor  use  at  (In1  first  station. — 11.  T. 
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An    Oblique-Meshed    Grid   Plate  for  Storage  Batteries. 

T.  W.  Bush,  Broseley.     Eng.  Pat.   18,978,  December  29, 

1888.  4,/. 
Each  perforation  consists  of  a  hole  passing  obliquely 
downwards  (by  preference)  from  each  face  of  theplate 
into  its  substance,  and  either  joining  in  the  middle  with  its 
fellow  from  the  other  side,  or  being  separated  from  it  by 
a  thin  partition. — E.  T. 


An  Improved  Plate  for  Electrical  Storage  Batteries. 
M.  Doubleday,  Nottingham.  Eng.  Pat.  18,981,  Decem- 
ber 29,  1888.  4d. 
Grids  are  used  constructed  with  any  number  of  larger 
holes  on  one  face,  and  a  greater  number  of  smaller  holes  on 
the  other  face,  so  arranged  that  one  or  more  of  the  smaller 
holes  opens  into  each  of  the  larger  ones.  Two  of  these 
grids  are  then  fastened  together  to  form  each  plate,  the 
larger  holes  being  brought  face  to  face  so  that  a  number  of 
chambers  are  formed  inside,  with  small  openings  to  the  two 
outer  faces. — B.  T. 


Improvements  in  Electric  Batteries.  J.  Y.  Johnson,  Lou- 
don. From  F.  Gendron,  Paris,  France.  Eng.  Pat.  19,058, 
December  31,  1888.  8d. 
A  porois  pot  is  employed  which  resembles  those  used  in 
Grove  cells,  except  that,  instead  of  going  straight  across  the 
cell,  it  pursues  a  deeply  zig-zagged  course.  The  outer  cell  has 
its  walls  lined  with  carbon,  with  leaves  of  carbon  passing  from 
the  walls  into  each  bend  of  the  zig-zag.  Inside  the  porous 
cell,  in  each  bend,  is  a  zinc  plate  made  up  of  several 
thicknesses  of  thin  zinc  held  in  a  framing  of  conducting 
material.  A  small  compartment  communicates  with  the 
outer  chamber  by  a  hole  near  the  bottom  of  the  latter. 
Into  this  compartment  the  spent  liquor  flows  as  fresh 
liquor  is  admitted,  and  passes  off  by  an  overflow  pipe.  The 
porous  pot  is  provided  with  an  arrangement  on  the  same 
principle. — E.  T. 


Improvements  in  Nickel  Plating  Engraved  Boilers.  J. 
Parkinson,  Lancaster.  Eng.  Pat.  702,  January  14, 1889.  Sd. 
The  rollers  are  continuously  or  intermittently  "  scratch- 
brushed"  in  the  nickel-plating  baths  themselves.  Mechanism 
is  described  for  carrying  this  into  effect  automatically. 
The  rollers  may  be  transferred  from  one  bath  to  another, 
wrapped  in  india-rubber  cloth  or  such  material.  The  roller 
itself  is  kept  in  continuous  rotation  against  a  "  scratcher," 
consisting  of  an  elongated  brush,  to  which  a  reciprocating 
motion  is  given ;  or  of  a  belt  with  bristles  on  the  inside, 
kept  stationary  while  the  roller  revolves  against  it ;  or  of  a 
scratch-brush  of  the  usual  shape,  kept  revolving,  and  slowly 
travelling  from  end  to  end  of  the  roller. — E.  T. 


Improved  Process  of  Treating  Plates  and  the  like  for 
Facilitating  the  Removal  of  Galvano-plastic  Deposits 
contained  thereon.  A.  J.  Boult,  London.  From  A.  K. 
Seinfeld,  Vienna,  Austria.  Eng.  Pat.  3222,  February  22, 
1889.     Gd. 

To  facilitate  the  removal  of  galvano-plastic  deposits,  the 
metal  on  which  the  deposit  is  to  be  made  is  coated  with  a 
thin  covering  of  nickel,  and  this  nickel  is  then  either 
oxidised  or  treated  with  some  soapy  or  fatty  substance  to 
make  it  smooth.  Very  thin  foils  of  deposited  metal  can 
then  easily  be  removed  from  this  surface. — B.  T. 


Improvements  in  connection  with  Electric  Fuses.  W.  If- 
Scott  and  Lawrence,  Paris,  and  Scott,  Norwich.  Eng. 
Pat.  6332,  April  13,  1889.     6r7. 

Instead  of  ordinary  lead  or  tin  fuse  wire,  a  fine  wire  of 
high  conductivity  such  as  copper  or  silver  is  employed,  and 
is  enclosed  in  small  glass  tubes  with  suitable  contact  pieces 
at  tbe  end  for  fitting  into  the  fuse  holders. — B.  T. 


Improvements  in  Signalling  Apparatus  for  Indicating  the 

Presence  oj    Explosive   Gases   in    the  Atmosphere.     ¥.. 

Stern   and  M.   Kaufmann,  Cologne,  Prussia.     Eng.  Pat. 

13,668,  August  30,  1889.      Gd. 

A  deeply  eorrugated  tube  of  thin  metal,  closed  at  the  top, 

has  its  open  end  closed  by  a  porous  diaphragm  or  membrane. 

If   brought    into    the   neighbourhood  of    light  gases,  these 

diffuse  through  more  rapidly  that  the  heavier  gas  inside  can 

diffuse  out.     The    pressure   rises   therefore,   and   the   tube 

by  becoming  elongated,  makes  an  electric  contact  with   a 

point  fixed  above  it,  and   so  gives   warning  by  ringing  an 

electric  bell. — E.  T. 


Apparatus  for  Automatically  <  lunging  Secondary  Batteries 
or  Accumulators.  S.  C.  C.  Currie,  Philadelphia,  U.S.A. 
Eng.  Pat.  13,864,  September  3,  1889.     Sd. 

When  the  battery  has  been  sufficiently  charged,  spray  is 
given  off,  which  settling  on  two  metal  pieces,  placed  close 
together  in  the  top  of  one  of  the  cells,  makes  contact 
between  them  and  so  completes  a  circuit  through  an 
electro-magnet  and  a  signal  bell.  The  armature  of  the 
magnet  is  at  once  attracted,  and  breaks  circuit  between  two 
contact  pieces,  so  disconnecting  the  charging  dynamo  from 
the  cells.  Immediately  afterwards,  the  armature  establishes 
a  contact  through  a  second  circuit,  containing  a  resistance 
coil,  so  that  a  continuous  small  current  passes  round  the 
same  electro-magnet,  and  enables  it  just  to  hold  up  its 
armature  in  position.  If,  however,  the  E.M.F.  of  the 
cells  fall  owing  to  the  approach  of  complete  discharge,  the 
magnet  becomes  too  weak  to  retain  its  armature,  which 
drops  and  re-establishes  the  charging  circuit.  If  a  short 
circuit  should  have  occurred  in  one  of  the  cells,  the  E.M.F. 
of  the  whole  battery  will  be  too  small  to  enable  the  armature 
to  be  retained,  and  it  will  consequently  continue  to  vibrate 
up  and  down,  the  signal  bell  ringing  at  the  same  time  till 
attention  has  been  attracted. — E.  T. 


Improved  Electrodes  for  Secondary  Batteries.  G.  E.  Heye, 
Charlottenburg,  Germany.  Eng.  Pat.  15,383,  October  1, 
1889.  id. 
In  the  construction  of  accumulator  plates  metals  should  be 
used  which  have  a  "  high  powder  of  oxidising,"  and  for  this 
reason  the  inventor  uses  plates  of  alloys  of  chromium, 
manganese,  wolfram,  and  lead,  and  also  plates  of  oxides  of 
chromium  and  wolfram. — B.  T. 


Improvements  in  the  Method  of  and  Apparatus  for 
"  Forming"  or  Charging  Plates  for  Electrical  Accumu- 
lators. S.  C.  C.  Currie,  Philadelphia,  U.S.A.  Eng.  Pat. 
15,446,  October  1,  1S89.     Sd. 

In  order  to  make  a  strong,  compact  plate,  and  therefore 
one  which  is  hut  little  liable  to  expansion,  the  active 
material,  in  the  form  of  a  plate  surrounded  by  a  rim  or 
bead,  is  held  in  a  strong  frame,  and  wedged  up  by  keys 
against  the  sides  and  ends  of  the  containing  cell,  so  that  its 
expansive  efforts  during  formation  are  exerted  upon  itself. 
Suitable  perforated  and  corrugated  plates  of  insulating 
material  are  inserted  between  the  positive  and  negative 
plates,  and  the  connexions  are  SO  arranged  that  each  plate- 
can  be  conveniently  withdrawn  at  any  time. — B.  T. 


Improved  Methods  of  Producing  Aluminium  and  its  Alloys 
big  Means  of  Electricity.  L.  Q.  Brin,  Paris,  France,  and 
A.  Briu,  Loudon.   Eng.  Pat.  15,508,  October  29,  1889.    Gd. 

This  is  an  extension  of  the  methods  mentioned  in  Eng. 
Pats.  3547, 3548, 3549,  8746,  and  8747  of  1888  (this  Journal, 
1889,  199,  399,  and  548).  The  flux  used  consists  of  bauxite 
100  parts,  salt  125,  borax  25,  and  these  are  fused  in  a 
furnace  so  constructed  that  an  inert  gas  can  be  introduced 
when  required,  to  carry  the  metallic  vapours  to  any  desired 
chamber,  or  to  bring  them  into  contact  with  the  metal  with 
which  it  is  desired  to  make  an  alloy.  Two  methods  of  using 
the  electric  curreut  for  the  reduction  of  aluminium  from  the 
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fused  flux  are  described,  one  in  which  potentials  of  from  50 
to  100  volts  are  used,  and  an  arc  is  formed  at  the  surface  of 
the  fused  mass,  and  another,  in  which  potentials  of  from 
2  volts  upwards  are  used,  the  fused  mass  being  used  us  an 
electrolyte.  In  the  first  case  the  arc  acts  partly  In  increasing 
the  temperature  and  partly  electrolvtically;  in  the  second 
method  an  alloy  of  sodium  and  aluminium  is  formed,  and 
falls  to  the  bottom  of  the  crucible  as  a  button. — 13.  T. 


XII.-FATS,  OILS.   AND   SOAP 
MANUFACTURE. 

The  French  Stearin  Industry,  and  this  Section  of  the  Paris 
Exhibition,  li.  Laeh.  Chem.  Zeit.  13,  1157,  1218— 
1219,  1335— 1336,  1374. 

The  author,  in  a  series  of  articles,  gives  an  account  of  this 
industry  aud  its  exhibits.  Great  strides  have  beeu  made 
iu  stearin  production  in  France  during  the  last  10  years. 

The  Exhibition  shows  this  not  only  to  be  so  with  regard 
to  products,  but  to  machinery  and  apparatus,  of  which 
multifarious  forms  are  to  be  seen,  aud  the  sight  of  which 
must  give  an  impulse  to  the  industry  in  other  countries. 
The  French,  he  admits,  entirely  surpass  his  own  countrymen 
in  this  branch.  The  machinery  exhibit  of  J.Morane,  Jeune, 
alone,  which  is  first  described,  he  estimates  as  worth  about 
one  million  francs. 

.Saponification. — The  autoclave  machines  are  of  two 
kinds,  those  for  lime  saponification  and  those  for  saponifica- 
tion by  means  of  high-pressure  steam  alone. 

Of  the  hitter,  three  systems  are  described. 

1.  That  of  G.  Levy  (the  inner  construction  of  which  is 
very  complicated)  is  of  sheet  copper  30  mm.  thick. 
Opinions  of  it  differ.     The  work  is  very  good. 

2.  Thermo-dynamical  system  of  L.  Hugucs,  from  the 
stearin  works  of  L'Etoile,  Paris.  This  was  seeu  in  operation 
by  the  author.  The  saponification  takes  seven  to  eight 
hours,  and  the  yield  of  glycerin,  of  28°  B.,  is  9  to  10  per 
cent.  The  tallow  fatty  acids  are  as  clear  as  palm  oil.  The 
fatty  acids  can  be  directly  distilled  with  production  of  50  per 
cent,  of  stearin,  m.p.  53°.  By  careful  previous  treatment 
with  sulphuric  acid,  a  further  yield  of  8  to  10  per  cent,  of 
stearin  can  be  obtained. 

3.  A.  Michel's  apparatus,  copper  33  mm.  thick.  It  is 
brought  directly  in  contact  with  the  fire.     See  Fig.  1,  where 


Fig.  1. 


Lime  saponification. — 

-I.  System  of  I>-  Droux.    Spherical, with  stirring  apparatus. 
5.   System  of  J.  and  1!.,  not  exhibited,  but  seen  at  work  by 
the  writer. 

G.  That  of  Morane,  Aim',  also  with  mechanical  stirrer. 

Glycerin. — For  the  treatment  of  crude  glycerin  several 
processes  are  iu  use,  mostly  by  use  of  exhaust  steam. 

Distillation. — Most  attention  is  paid  to  this  form  of 
apparatus  in  France,  which  is  also  shown  to  advantage  by 
the  firm  of  .1.  Morane,  Jeune. 

The  condensing  apparatus  is  good,  no  smell  being  observ- 
able in  even  the  large  Paris  works,  where  8,000  kilos,  of 
fatty  acid  per  24  hours  were  distilled.  Three  forms  are 
described,  viz.,  those  of  Michl,  Lewy,  and  Maris. 

A  simple  effective  flange,  Fig.  2,  is  shown,  which  on 
being  screwed  up  forms  a  perfectly  tight  joint. 

Fig.  2. 


-* «ass 


Michel's  apparatus  is  of  copper.     Lewy's   is  constructed 
of  cast  iron.     It  is  shown  in  Fig.  3  ;  c  is  the  fire,  at  d  steam 


(■•,  a,  arc  the  autoclaves,  which  being  fired,  the  water  h,  b,  is 
converted  into  steam,  which  forces  the  fatty  acids  through 
c,  c,  into  d.  where  they  an'  returned,  through  ft,  A,  to  a,  a, 
and  thus  kept  in  intimate  mixture. 


is  admitted,  which  after  being  superheated  in  a,  passes 
through  li,  and  thence  is  distributed  by  the  T-pipe/1.  The 
fatty  acids  are  heated  so  far  by  entering  through  the  spiral  i. 
The  author,  however,  prefers  the  arrangement  of  Manx, 
of  tlie  form  used  in  petroleum  refineries,  in  which  the 
distillation  takes  place  at  a  lower  temperature,  as  low  as 
250'  to  2,")5  where  an  air-pump  is  used.  Its  capacity  is 
1,500  kilos,  and  can  distil  4,000  to  5,000  per  24  hours. 
The  loss  in  tar  is  only  ±  to  ^  per  cent.  The  fatty  acids  are 
very  white,  colourless,  anil  crystalline,  they  press  well, 
giving  50  to  60  per  cent,  of  homogeneous  stearin,  melting 
at  53  to  54°.  The  principal  advantage  is  the  low  temperature, 
250° — 300°.  The  price,  13,500  francs,  is  very  cheap.  It  can 
be  worked  without  the  air-pump,  and  will  distil  (in  still  of 
1, CDO  kilos,  capacity)  8,000  kilos,  per  24  hours.  The  tal- 
is about  4  per  cent.,  and  a  good  yield  of  53  stearin  is 
obtained. 
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The  fatty  acids  are  in  thicker  cakes  than  used  in  Italy, 
Austria,  or  Germany.  Morane,  Jeune,  has  a  simple  form  of 
press  which  is  easily  manipulated,  and  requires  few  fittings 
and  little  space. 

Tar. — Many  works  distil  to  thin  consistency  and  treat 
with  English  sulphuric  acid  C6J  B.  and  distil  to   dryness. 


uid  redistil  the 


Other  works  distil  to  elastic  consistency 
last  fraction. 

I'll  nips  and  Presses. — Many  varieties  of  pumps  are 
shown.  Of  hydraulic  presses  the  newest  types  of  hot  or 
cold  are  all  horizontal.  The  main  feature  is  that  these 
presses  are   double.     The    press    cylinder  a,  Fig.    1,    is    in 


Fig.  -1. 


Fixed    Press 


Movable  Press. 


the  middle  of  the  press.  In  working,  the  piston  carries 
the  moveable  wrought-iron  plate  /  against  the  fixed  end  b, 
while  the  drawing  rod/( fixed  to  both  presses)  presses  the 
moveable  plate  c  against  the  fixed  end  g.  The  press  cylinder 
is  of  cast  steel  and  is  supported  at  s.  The  pistons  are  of 
strong  brass.  The  presses  are  constructed  for  30,  50,  or 
more  cakes.  The  heating  arrangement,  which  is  good, 
equable,   and   exceptionably    durable,    is    shown,   Fig.    5. 


Fig.  5. 


Fig.  (1. 


Serew9  are  at  a,  a,  lead  plugs  at  b,  b.  In  Fig.  4  a  smaller 
cylinder  i  will  be  seen  ;  this  is  for  use  in  opening  of  press, 
which  it  pushes  back  when  required  by  turning  a  three-way 
valve  and  opening  the  return  water  valve  at  the  large 
cylinder. 

The  cold  presses  are  similar.     In  Fig.  6  is  the  method  of 
fixing  the  bags,  a  being  plates  and  b  bag. 


The  author  concludes  his  notice  of  the  exhibit  of  Morane, 
Jeune,  with  some  remarks  on  an  ingenious  but  complicated 
triple  press,  and  a  few  notes  as  to  candle  machines. — D.  A.  S. 


On  Wax  Investigation.  H.  Eottger.  Chem.  Zeit.13,  137 o. 
G.  BtJCHNER  (Chem.  Zeit.12,  I27G,  this  Journal,  1888,  871) 
found  with  what  he  termed  "absolutely  pure"  beeswax 
considerable  difference  between  the  acid  ether  and  saponi- 
fication equivalents  of  yellow,  air-bleached,  and  chemically- 
bleached  wax.  This  is  not  in  accordance  with  results  of 
other  investigators  such  as  Helfenbcrg  or  Allen,  who  do  not 
find  much  difference.  The  author's  experiments  confirm 
these  latter  results,  and  he  accordingly  questions  the  purity 
of  Buchner's  samples. — D.  A.  S. 


Solidifying  Points  of  Viseous  Oils.     Holde.     Mitt.  K6nig. 

tech.  Versuchs.  1889,  3,  119—126. 

See  under  XXIII.,  page  112. 


Process  for  the  Saponification  of  Fats.     J.  Kaslar.    Les 

Corps  gras.  ind.  1889, 16,  148. 

The  fat   is  subjected  to  the  joint  action  of  zinc  chloride 

(4 — 6  per  cent.)  and  superheated  steam  (at  200°— 220°  C.). 


P  2 
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XIII.-PAINTS,  PIGMENTS,  VARNISHES, 
AND  RESINS. 

PATENTS. 

Improvements  in  Lacquers  and  Vaifiishes.     S.  Challows, 

London.     Eng.  Pat.  16,035,  November  G,  1888.     1</. 
Ciiri'i:  or  refined  camphor  oil  is  used  in  addition  to,  or 
instead  of,  the  solvents  ordinarily  employed. — E.  G.  C. 


An  Improved  Apparatus  for  Dressing  White  Lead  and 
other  Colours.  A.  J.  Smith, Battersea.  Eng.  l'at.  16,185, 
November  8,  1888.     8<f. 

This  apparatus  consists  essentially  of  a  slightly  inclined 
cylinder,  composed  of  a  scries  of  ribs  or  bars,  over  which 
silk  or  some  other  textile  material  is  stretched.  The  ends 
of  the  cylinder  are  left  open,  so  that  the  stream  of  colour 
can  he  led  through  the  apparatus,  the  finer  particles  passing 
through  the  textile  fabric,  while  the  coarser  portions  are 
discharged  into  a  tank. — E.  G.  C. 


A  Cleaning  and  Polishing  Powder  for  Metals.    .1.  E.  Storer, 
Sheffield.     Eng.  Pat.  17,291,  November  28,  1888.     id. 

A  mixture  of  lime  (140  parts)  with  rouge  (1  part). 

— E.  G.  C. 


An  Improved  Anti-Corrosive  Composition  for  Protecting 
Iron  Vessels  or  the  like.  W.  1'.  Thompson,  Liverpool. 
From  P.  Leonardi  and  P.  Zen,  Venice,  Italy.  Eng.  Pat. 
13,345,  August  24,  18S9.     4</. 

The  varnish  is  applied  in  two  coats,  the  first  consisting  of 
a  solution  of  tar  in  essence  of  turpentine  or  benzene,  with 
the  addition  of  10  per  cent,  of  oxide  of  iron.  The  second 
coat  is  composed  of  10  per  cent,  of  ammoniacal  chloride  of 
mercury,  10  per  cent,  of  white  arsenic  or  metallic  arsenic, 
20 — 30  per  cent,  of  oxide  of  iron,  "the  whole  mixed  witli 
loo  parts  of  the  above-described  solution  of  tar  and 
turpentine  or  other  varnish." — E.  G.  C. 


XIY.-TANNING,  LEATHER,  GLUE,    AND 
SIZE. 

The  Introduction  of  Hydrogen  Peroxide  in  Tanning. 
C.  F.  Gohrrng.     Gerber  Zeit.  1K89,  44. 

Cpw-HIDES  are  often  obtained  spotted  or  of  too  dark  a 
colour.  If  such  leather  be  washed  with  a  solution  of  neutral 
Marseilles  soap,  and  then  at  once  painted  with  a  solution  of 
hydrogen  peroxide  which  lias  been  neutralised  with  ammonia, 
and  be  then  dried  by  gentle  warmth  or  exposure  to  a  current 
of  air,  the  objectionable  colouring  matter  will  be  permanently 
removed  without  injury  to  the  leather.  The  author  reeum- 
mends  the  use  of  hydrogen  peroxide  to  disinfect  hides  which 
have  been  long  stored,  and  also  to  preserve  extracts  of 
tanning  materials. — H.  T.  P. 


Application  of  Pine  Bark  to  Tanning.     A.  Frank.     Her. 
des  Ver.  z.  Forder.  d.  Gewerbefl.  isso,  171. 

The  author  draws  attention  to  the  fact  that  in  the  manu- 
facture of  cellulose  from  pine  wood  the  bark  is  entirely 
wasted.  He  has  established  that  this  refuse  has  a  value  for 
tanning  purposes,  which  would  effect  an  economy  of  a 
shilling  a  hundredweight  on  the  cellulose. 

Leather  treated  witli  pine  bark  alone  is  inferior  in  quality, 
Colour,  and  weight,  to  that  prepared  with  oak  bark,  but  the 
author  quotes  Eitner  to  prove  that  the  extract  of  pine  bark 

would  form  a  perfect  complement  to  certain  imperfect 
tanning  materials  such  as  chestnut  wood,  quebracho,  &c. 

— S.  B.  A.  A. 


Benzoyl  tannin.  C.  Buttinger.  Per.  22,  2706 — 2709. 
By  the  actios  of  benzoyl  chloride  upon  the  aqueous  solution 
of  tannin,  made  strongly  alkaline  with  sodium  hydrate 
(Kallmann,  Per.  19,  3218),  a  benzoyl  derivative  of 
characteristic  properties  is  obtained.  It  is  freed  from  the 
by-products  of  the  reaction  by  exhaustive  treatment  with 
ether,  and  is  obtained  as  -  a  semi-crystalline  yellowish 
powder.  It  softens  to  a  glutinous  mass  on  boiling  with 
water,  but  does  not  dissolve;  it  is  not  sensibly  attacked 
by  water  at  165°.  It  dissolves  in  sulphuric  acid  on  gently 
warming.  On  diluting  the  solution  the  original  molecule 
is  found  to  be  completely  resolved  into  gallic  and  benzoic 
acids.  Benzoyl  tannin  dissolves  in  phenylhydrazine  on 
warming;  the  product  of  the  reaction  is  resolved  on 
treatment  with  boiling  ether  into  two  bodies  :  («)  crystallising 
in  long  colourless  needles ;  (6)  bright  yellow  coloured  and 
amorphous. 

The  author  has  commenced  a  methodical  comparison  of 
the  benzoyl  derivatives  of  "tannins"  from  various  sources, 
more  particularly  in  relation  to  their  reactions  with  phenyl- 
hydrazine. 

The  molecule  of  quercitannic  acid  is  characterised  by  the 
presence  of  a  ketone  group,  contained  in  a  carbohydrate 
residue,  probablv  allied  to  levulose  (Ann.  238,  366),  and 
easily  split  off.— C.  F.  C. 


PATENTS. 


Improvements  in  Machinery  or  Tumblers  for  Treating 
Hides,  Skins,  and  Leather.  P.  A.  Jesson,  Paris,  France. 
Eng.  Pat.  17.7S2,  December  5,  1888.     Sd. 

The  tumblers  are  formed  by  taking  twb  hollow  pyramids 
of  metal  or  other  suitable  material,  and  arranging  them  base 
to  base  on  a  common  axis.  The  pyramids  may  be  either 
equal  or  unequal  in  size,  and  may  have  any  convenient 
number  of  sides,  and  may  be  attached  directly  to  each 
other  at  their  bases,  or  maybe  separated  by  a  polygonal 
easing  of  any  desired  width.  One  of  the  trunnions  is 
hollow,  and  serves  for  the  introduction  of  water  or  other 
liquid  during  the  rotation  of  the  machine.  A  door  is 
provided  for  charging  or  emptying  the  tumbler. — B.  II. 


Improvements  in  Extracts  applicable  for  Use  in  Ferment- 
ing and  in  the  Preparation  of  Leather.  M.  P.  Hatschek, 
London.     Eng.  Pat.  18,399,  December  17,  1888.     Id. 

This  invention  is  an  addition  to  Eng.  Pat.  3363  of  1888 
(this  Journal,  1SSS,  859).  The  extract  called  "  Malto- 
peptine  "  which  forms  the  subject  of  the  former  patent  can 
he  used  to  replace  egg-yolk,  animal  brains  or  other 
albuminous  matter  for  fermenting  kips,  skins,  and  hides  and 
for  dressing  them,  producing  "  the  same  or  very  similar 
and  frequently  better  results"  than  the  aforesaid  substances. 
The  nialtopeptine  can  be  used  as  a  dressing  lor  leather 
after  mixing  with  oil.  The  peptonising  of  the  raw  material 
used  can  also  be  accomplished  by  using  the  juice  or  tissue 
of  the  agave. — B.  H. 


Improvements  in  Machinery  or  Apparatus  for  the  Treat- 
ment of  Bides  anil  skins.  II.  E.  Freudenberg,  Weinheim, 
Germany.    Eng.  Pat.  645,  January  12,  1889.     Bd. 

This  invention  is  for  apparatus  for  the  softening, Stretching, 
fleshing,  and  cleansing  of  hides  and  skins.  According  to 
this  invention  knives  for  fleshing  are  dispensed  with  and 
replaced  by  a  rotating  grinding  stone,  against  which  the 
flesh  sides  of  the  hides  arc  pressed  under  an  abundant 
.oid  continuous  water  jet.  The  periphery  or  face  of  the 
grindstone  is  formed  with  deep  narrow  grooves  diverging 
from  the  centre, 'which  answer  the  purpose  of  the  angular 

position  of  the  fleshing  knife  as  held  by  the  workman. 
Drawings  are  given,  and  for  further  particulars  the  specifi- 
cation must  be  consulted. — B.  II. 
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Improvements  in  the  Process  for  Freeing  Kips,  Skins, 
and  Hides  from  Lime,  and  for  Causing  the  same  to 
Swell.  J.  Hauff,  Fuerbach,  Germany.  Eng.  Pat.  12,521, 
August  7,  1889.     id. 

As  cresotinic  acid  has  been  found  to  have  too  powerful  an 
action  on  light  skins,  oxynaphthoic  acids  (hydroxynaphthoie 
acids),  by  which  should  be  understood  the  carbon-containing 
acids  formed  by  the  action  of  carbonic  acid  on  the  alkaline 
compounds  of  a-  and  /3-naphthols,  have  been  tried  and  found 
suitable.  It  has  been  found  also  that  mixtures  of  salicylic 
acid  and  cresotinic  acid,  of  salicylic  acid  and  oxynaphthoic 
acid,  of  cresotinic  acid  and  oxynaphthoic  acid,  or  of  all 
three,  are  suitable  for  heavy  skins.  It  has  also  been  found 
that  a  less  quantity  of  these  acids  is  required  for  the 
removal  of  lime  from  the  skins  or  hides  than  corresponds 
to  the  neutralisation  of  the  lime.  This  is  explained  by  the 
property  possessed  by  these  acids  of  forming  soluble  basic 
lime  salts.— B.  H. 

Improvements  in  and  relating  to  a  New  and  Useful  Process 
of  Chrome-Tanning  Leather,  and  in  and  to  the  Article 
produced  thereby.  P.  Jensen,  London.  From  D.  Pierson, 
Wilmington,  Del.,  U.S.A.  Eng.  Pat.  13,126,  August  20, 
1889.     !',■/. 

By  this  process  tanned  leather  and  skins  are  made  per- 
manently soft  and  flexible  without  the  aid  of  oils  or  grease. 
The  "  chemical  preparation  "  used  is  prepared  as  follows  : — 
Chromic  hydrate  is  prepared  by  precipitating  a  solution  of 
chrome  alum  with  carbonate  of  soda.  The  chromic  hydrate 
so  obtained  is  dissolved  in  sulphuric  acid  of  16° — 18°  B., 
and  reprecipitated.  A  vat  is  provided  of  suitable  size,  and 
of  a  depth  exceeding  by  2  ft.  the  length  of  the  hides,  and 
filled  with  water.  Sulphuric,  nitric  or  other  suitable  acid 
is  then  added  till  the  liquor  is  of  a  gravity  of  4°  B.  When 
cold,  excess  of  the  pure  chromic  hydrate  is  added,  and  the 
solution  agitated  till  all  the  acid  is  neutralised.  The  hides 
are  then  suspended  vertically  in  the  liquor  for  from  12  to 
18  hours.  The  hides  are  then  removed  and  subjected  to 
the  action  of  a  warm  solution  of  logwood.  The  contents 
of  the  vat  are  agitated  as  before,  and  are  then  ready  for 
another  lot  of  hides.  This  is  repeated  until  the  chromic 
hydrate  is  entirely  consumed. — B.  11. 


Improved  Means  and  Process  for  Preparing  Skins  and 
Hides  for  Tanning.  R.  C.  Want,  London.  From  Gr. 
Mitchell  and  I!.  W.  Rutherford,  both  of  Dunedin,  Xew 
Zealand.     Eng.  Pat.  1.1,542,  August  27,  1889.     id. 

This  invention  is  for  the  employment  of  an  aqueous  solution 
of  sulphate  of  ammonia,  or  of  sulphate  of  soda,  or  of 
sulphate  of  magnesium,  or  of  sulphate  of  potassium  for 
"bating "or  "puring"  hides  preparatory  to  tanning.  The 
bides  are  steeped  in  the  solution  in  the  ordinary  manner, 
and  are  then  "  scudded"  and  washed.  The  strength  of  the 
solution  is  regulated  according  to  the  thickness  of  the 
hides  to  be  treated,  and  the  time  to  be  allowed,  and  there 
is  no  difference  in  the  treatment  of  hides  and  of  skins. 
The  solution  of  sulphate  of  ammonia  is  believed  to  be  the 
best  for  the  process. — B.  H. 


An  Improved  Method  of  preparing  Hides  for  Tanning. 

A.  Hull,  Xew  Winstead,  Conn.,  U.S.A.     Eng.  Pat.  14,595, 

September  17,  1889.     id. 
Tins  invention  relates   to  the  "bating"  of  hides,  i.e.,  their 
treatment  after  unhairing  and  before  tanning. 

The  "  bate  "  is  made  by  dissolving  about  4  oz.  of 
crystallised  gallic  acid  in  about  10,000  lb.  of  water.  In 
this  solution  the  hides,  after  washing  to  remove  as  much  as 
possible  of  the  lime,  may  be  immersed  for  from  10  to 
24  hours.  The  inventor  states  that  after  this  treatment 
the  hides  are  soft  and  flaccid,  and  by  working  on  the 
beam  the  neutralised  lime  and  any  extraneous  matter  will 
be  readily  worked  out,  and  the  hides  rendered  in  proper 
condition  to  be  tanned  in  the  usual  manner. — B.  II. 


XV.-AGRICULTUKE,  MANURES,  Etc. 

Relation  between  the  Colour  of  Plants  and  the  Richness  of 
the  Soil  in  Fertilising  Ingredients.  G.  Ville.  Compt. 
Bend.  109,  397—400. 
The  author's  mode  of  analysing  soils  by  growing  the  same 
crop  in  a  number  of  measured  experimental  plots  arranged 
as  below,  has  been  carried  out  by  him  year  after  year  at 
Vincennes  and  elsewhere,  the  following  t;i  1  >le  showing  the 
results  obtained  at  the  station  named  : — 


Plot, 

Yield  of  Wheat  per 
Hectare. 

Total 
Harvest. 

Grain. 

1 

Kilos. 
9,570 

4,317 

7,533 

7,524 

8,200 
8,542 

Hectolitres. 
39 

13 

21 

28 
37 

2 
3 

4 
5 
6 

Same  manure  without  nitrogen  .. 

„            „            ,,       phosphate. 

„            „       potash  .... 

These  figures  plainly  indicate  that  the  soil  is  most  de- 
ficient in  available  nitrogen,  well  provided  with  lime,  not  so 
well  with  potash,  and  still  less  with  phosphoric  acid.  For 
a  number  of  years  the  author  has  observed  that  the  colour 
of  the  crops  on  the  different  soils  furnishes  much  the  same 
indications  as  the  weighing  of  the  harvest,  and,  as  an 
example,  he  gives  specimens  of  the  tints,  with  numerical 
values  attached,  afforded  by  a  series  of  plots  of  hemp. 
The  observations  have  been  made  in  three  ways:  (1)  By 
direct  comparison,  looking  through  blackened  tubes,  of  the 
colour  of  the  crops,  with  that  of  skeins  of  green  worsted, 
selected  according  to  the  scale  of  colours  in  use  at  the 
Gobelin  factories.  (2)  By  drying  equal  weights  of  the 
leaves  in  vacuo,  extracting  with  the  same  quantity  of 
alcohol,  and  observing  the  tint  in  a  colorimeter.  (3)  The 
last  process  is  best  carried  out  by  first  removing  the  yellow 
colouring  matter  (the  crystallisable  carottine  of  Aruaud) 
from  the  dried  leaves  by  extraction  with  petroleum  ether. 
The  residue  from  this  extraction  yields  a  pure  green  tint  to 
alcohol,  but  if  the  extract  in  petroleum  ether  be  evaporated 
in  vacuo  and  taken  up  with  carbon  disulphide,  it  furnishes 
another  term  of  comparison,  since  the  yellow  colour  is 
found  to  vary  in  tint,  pari  passu,  with  the  green.  The 
following  are  the  figures  attached  to  the  coloured  spaces 
illustrating  the  paper : — 


Colour  of  Plants 
viewed  directly.* 

Colorimeter  Value  of 

Manure. 

Green. 

Yellow. 

Green 

Extract  (in 

Alcohol). 

Yellow 

Extract  (in 
Carbon  Di- 
sulphide). 

Stimulating        (100 

Complete    (75   kilos. 
N) 

Without  nitrogen. . . 

Without  phosphate  . 

9 

9 
5 
9 
5 
5 
0 

13 

14 

7 
18 

10 
12 
11 

100 

71 
38 
71 
66 

53 

100 

90 
57 
SO 
72 
90 
71 

These  numbers  correspond  with  the  scale  of  the  Gobelin 
laboratory. 
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The  author  suggests  the  possibility  of  determining,  by 
simple  colour  measurement  of  the  crop  and  comparison 
with  standard  colours,  the  requirements  of  the  soil  as 
rcganN  manure.— J.  M.  II.  M. 


Fixation  of  Atmospheric  Nitrogen.  Berthelot.  Compt. 
Rend.  109,  -417 — 119. 
The  author  briefly  reviews  the  controversy,  and  claims  that 
Ville's  early  conclusions,  as  well  as  his  own  experiments  of 
sonic  years  past,  have  been  completely  home  out  by  the 
results"  of  Dehcrain,  Joulie,  Hellricgcl,  Wilfarth,  Hind. 
Frank,  and  Tacke.  Affirming  again  that  Schlosing's 
negative  results  as  to  the  fixation  of  nitrogen  by  soil  alone 
arc  due  to  such  causes  as  the  deleterious  action  of  mercury 
vapour,  overheating,  or  a  too  confined  atmosphere  on  the 
microbes  essential  to  the  fixation,  or  else  to  experimenting 
on  soils  already  surcharged  with  nitrogen  by  the  growth  of 
leguminous  plants,  the  author  announces  a  new  research  on 
the  volatile  nitrogenous  bodies  exhaled  by  plants  and  soil 
into  the  air. — J.  M.  II.  M. 


Formation  of  Ammonia  and  Volatile  Nitrogenous  Com- 
pounds at  the  Expense  of  Plants  and  Vegetable  Soil. 
Berthelot.  Compt.  Rend.  109,  419—423. 
It  has  long  been  known  that  plants  grow  badly  in  a  confined 
atmosphere  saturated  with  aqueous  vapour,  and  this  fact  was 
forced  on  the  author's  attention  in  those  of  his  experiments 
on  the  fixation  of  nitrogen  by  soils  and  plants  in  which  the 
pot  of  soil,  or  soil  and  plant,  was  placed  on  a  large  glass 
dish  and  covered  with  a  bell  jar.  Better  results  were 
obtained  by  passing  two  or  three  times  the  volume  of  air 
contained  in  the  bell  jar  through  the  apparatus  once  a  day, 
hut  even  then  the  growth  was  much  inferior  tothat  of  plants 
grown  in  free  air.  Thinking  it  possible  that  the  plants  or 
soil  exhaled  small  quantities  of  noxious  compounds,  the 
author  collected  with  the  greatest  care  the  condensed  water 
which  ran  down  the  sides  of  the  jar  and  collected  in  the  glass 
dish,  and  maintaining  a  slightly  acid  reaction  by  the  cautious 
addition  of  sulphuric  acid  from  time  to  time,  submitted  the 
whole  quantity  to  examination  at  the  close  of  the  experi- 
ment. Xo  particle  of  soil  was  suffered  to  come  into  contact 
with  this  condensed  water,  which  remained  perfectly  limpid, 
and  grew  no  moulds.  The  ammonia  in  it  was  determined 
by  distillation  with  magnesia,  and  the  organic  nitrogen  by 
evaporating  down  the  neutralised  and  filtered  residue  and 
making  a  soda  lime  combustion.  Two  specimens  of  the 
results  obtained  are  subjoined :— Pot  No.  78  :  2- 139  kilos,  of 
soil  containing  1  •  702  grms.  of  nitrogen  per  kilo. ;  water 
0-214  kilo.  Duration  of  experiment,  May  18  to  June  13. 
Capacity  of  bell  jar  50  litres.  Nitrogen  fixed,  2-8  per  cent. 
of  the  initial  nitrogen.  The  water  of  condensation  contained 
ammonia  00O12  grin.,  and  organic  nitrogen  0-0009 grin. 
Pot  Xo.  7G:  3-112  kilos,  of  the  same  soil  with  0-311  kilo,  of 
water.  Sown  with  vetches.  Duration  of  experiment,  May 
18  to  June  10.  Nitrogen  fixed  by  plant  and  soil  =  7-0 
per  cent  of  the  initial  nitrogen.  150  litres  of  air  were  passed 
through  the  bell  jar  each  day,  and  one  litre  of  COa  added. 
The  water  of  condensation  contained  ammoniacal  nitrogen 
0-0000  <rrm.,  orcanic  nitrogen  0-0007  grm.  In  another 
experiment,  in  which  the  plants  grew  badly,  0-0015  grm. 
ammoniacal  nitrogen  and  0-0012  grm.  organic  nitrogen  were 
obtained,  and  in  another,  where  the  plants  were  still  worse) 
and  finally  became  mildewed,  0-0076  grm.  ammoniacal 
nitrogen  and  0-0051  of  organic  nitrogen  were  obtained. 
Small  though  these  quantities  are,  they  furnish  some  sup- 
port to  the  idea  that  poisonous  nitrogenous  compounds, 
possibly  analogous  to  the  ptomaines  exhaled  from  animals, 
are  given  off  into  the  air  by  plants  or  soil. — J.  M.  II.  M. 


Nitrification  of  Ammonia.     T.  Schlosing.     Compt.  Rend. 

109,  123—128. 
The  experiments  described  in  this  paper  wen-  made  to 
ascertain  whether  during  the  nitrification  of  ammonia  any 
of  its  nitrogen  is  given  off  in  the  tree  state.  Soil  mixed 
with  a  known  weight  of  ammonium  salt  was  introduced  into 
an  air-tight  apparatus,  together  with  an  accurately  measured 
volume  of  air,  and  as  - as  nitrification  set  in  oxygen 


was  supplied  at  intervals  ;  the  nitrogen  at  the  end  of  the 
experiment  was  measured  and  compared  with  that  at  the 
commencement.  The  figures  of  one  experiment  will  serve 
as  a  type  of  all.  Two  hundred  grms.  of  moist  earth 
containing  l'l  mgrms.  of  ammonia  were  mixed  with' 
0*539  grm.  of  ammonium  sulphate  containing  138-8  mgrms. 
of  ammonia.  The  ammonia  lost  by  volatilisation  from  the 
mixture  during  the  experiment  was  recovered  and  measured  ; 
it  amounted  to  1*8  mgrms.  Therefore  the  nett  ammonia 
to  be  nitrified  was  138 '1  mgrms.  =  113-8  mgrms.  of 
nitrogen.  The  experiment  was  started  on  March  20th,  and 
from  the  22nd  to  the  30th  oxygen  was  supplied  at  intervals  ; 
the  experiment  ceased  on  April  9th.  During  the  nitrifica- 
tion a.">2  mgrms.  of  oxygen  disappeared  and  the  nitrogen 
increased  by  0-65  mgrin.  112-3  mgrms.  of  ammoniacal 
nitrogen  disappeared  and  were  replaced  by  109'7  mgrms. 
of  nitric  nitrogen.  Thus,  of  the  2-6  mgrms.  of  ammoniacal 
nitrogen  which  disappeared  without  being  nitrified,  only 
0-65  mgrm.  could  have  been  evolved  as  free  Xr,  even 
supposing  this,  and  not  experimental  error,  tobe  the  source  of 
the  extra  0-65  mgrm.  of  free  nitrogen.  Probably  the  balance 
went  to  support  the  nitrifying  organism.  Of  the  oxygen 
used,  nine-tenths  were  recovered  in  the  nitrate  formed,  so 
that  in  presence  of  ammonia  to  be  nitrified  the  nitrifying 
organism  seems  to  provoke  but  a  very  slight  oxidation  of 
the  carbon  and  hydrogen  of  the  soil.  In  this  experiment 
the  nitrogen  nitrified  pel  day  averaged  9  mgrms. ;  this 
would  give  168  kilos,  per  hectare  of  soil  weighing  3,000 
tonnes,  showing  how  much  more  favourable  the  conditions 
were  in  the  laboratorv  than  in  the  field. — J.  M.  H.  M. 


The  <  ''imposition,  Treatment  and  [~se  of  Faces  as  Manure. 
Imperial  College  of  Agriculture  and  Dendrology,  Komaba, 
Tokyo,  Japan.     Hull.  3,  1888,  1—25. 

Large  samples  of  excreta  of  various  origins — peasantry, 
own  population,  private  houses  of  the  middle  class  in  Japan 
— were  examined,  and  as  the  composition  in  each  case  is  very 
similar,  the  mean  results  are  shown  in  column  I.  of  the 
following  table;  column  II.  shows  the  composition  of 
excreta  of  soldiers  and  students  of  the  nautical  college ; 
column  III.  for  comparison,  Wolff's  numbers  for  the  average 
composition  of  European  excreta. 
The  numbers  are  per  1,000. 


Water 

Organic  matter  .. 

Ash 

Nitrogen 

Potasb 

Soda  

Lime 

Uagnesia 

Iron  anil  alumina 
Phosphoric  acid.. 
Sulphuric  acid... 

Silica 

Chlorine  

Sodium  chloride . 


I. 

II. 

ICO 

914'1 

34 

■40  -7 

10 

13-2 

6'7 

7-ik; 

27 

2-07 

■1-6 

3' 01 

0-2 

0-29 

0-5 

0-51 

03 

001 

1-3 

2-97 

0-5 

0-72 

0-5 

0-37 

0-2 

5-03 

10-2 

S-37 

III. 


IV. 


953 
51 
II 
7 
2-1 
3-9 
0-9 
0-0 

2-6 

0-5 
0-2 

40 

o-o 


909-70 

14-00 

10-3 

4-29 

284 

5-57 

0-03 

0-02 

Trace. 

035 

0-77 

0'12 

7'83 

12-93 


907-7 
1ST, 
13-7 
57 
1-37 
5-23 
0-04 
Trace, 
o-til 
(VI 4 
0-90 
0-»7 
0-93 
11-42 


The  vegetarian  diet  of  the  ordinary  Japanese  people 
accounts  for  the  smaller  proportion  of  nitrogen  and  phos- 
phoric acid  and  the  larger  proportion  of  potash  and  sodium 
chloride  these  excreta  contain  as  compared  with  European 
excreta  or  the  excreta  of  the  Japanese  soldiers  and  nautical 
students,  who  haw  a  moderate  allowance  of  meat. 

Columns  IV.  and  V.  in  the  table  show  tin-  composition  of 
Japanese  urine,  IV.  of  the  peasantry,  V.  of  townspeople, 
which  in  both  cases  arc  more  dilute  than  European  urine. 
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For  manure  the  night-soil  is  mixed  with  two  or  three 
times  its  volume  of  water  and  left  for  about  ten  days  in  cold 
weather  and  five  or  six  days  in  warm  weather  to  ferment  before 
being  applied  to  the  soil.  It  undergoes  decomposition  with 
the  evolution  of  carbonic  auhvdride  and  marsh  gas,  and  the 


production  of  large  quantities  of  ammonium  carbonate.  The 
Japanese  store  it  in  large  glazed  earthenware  vessels. 
Experiments  were  made  to  ascertain  whether  much  nitrogen 
is  lost  by  volatilisation  of  ammonium  carbonate,  with  tbo 
following  results  . — 


Pate  of  Commencement 
of  Experiment.    _ 


Original 

Percentage  of  N 

in  the  Fasces. 


Percentage  of  original  Nitrogen  lost,  after 


One 
Week. 


Two 
Weeks. 


Three 
Weeks. 


Five 
Weeks. 


Seven 
Mreeks. 


Eleven 
Weeks. 


February  20. 

April  24 

July  6 


7-90 
7-97 


4-63 
5-09 


5-98 
6-32 


10-57 
12-70 


13-92 


20-17 


The  loss  is  so  small  as  not  to  need  precautions  for 
preventing  it,  when  the  usual  Japanese  mode  of  storage  is 
used.  The  night-soil  is  poor  in  organic  matter  in  proportion 
to  nitrogen,  and  therefore  is  made  into  a  compost  with 
vegetable  refuse  for  application  to  porous  soils  poor  in 
humus.  On  the  other  hand  they  are  comparatively  rich  in 
soluble  ammonium  salts,  and  so  are  applied  in  moderate 
quantities,  frequently,  on  the  non-retentive  Japanese  soils. 
Various  calculations  are  given  as  to  the  probable  produce 
from  a  given  quantity  of  night-soil,  and  it  is  shown  that  it 
is  not  a  complete  manure,  for.  compared  with  the  proportion 
of  nitrogen,  both  potash  and  phosphoric  aeid  are  deficient, 
part  of  the  latter  moreover  being  insoluble. — D.  A.  L. 


Fish  Manure.  O.  Kellner,  Imperial  College  of  Agriculture 
and  Dendrology,  Komaba,  Tokyo,  Japan.  Bull.  4,  1889, 
5— G;  29. 

Waste  fish  are  used  as  manure  in  Japan  and  are  prepared 
either  by  simply  drying  in  the  air  or  the  tish  are  first 
boiled  in  water  to  obtain  fish  oil  and  are  then  pressed  and 
dried,  the  second  method  giving  the  best  manure.  The 
fishes  most  commonly  employed  are  the  herring  (jClupea 
harengus')  and  sardine  (JClupea  melanostica  ;  gracilis')  and 
the  following  table  gives  numbers  taken  from  the  tabulated 
results  of  seven  analyses  of  sardine  and  three  analyses  of 
herring  manure  : — 


Percentages  in 


Sardine  Manure. 


Highest.     Lowest. 


Herring  Manure. 


Highest.     Lowest 


Moisture 

Organic  matter 

Ash "1 

Sand j 

Nitrogen 

Oil  

Totash 

Sda 

Lime 

Magnesia 

Iron  oxide 

Phosphoric  acid 

Sulphuric  acid 

Silica  and  sand 

Chlorine 


16-36 
S2'94 

29-12 

11-70 
13-16 
0-76 
0-97 
4-61 
0-76 
1-53 
1-83 
0-30 
16-87 
0-53 


5-73 
61-85 

10-94 

8-04 
3-89 
0'16 
0-33 
2-12 
0-31 
0-02 
2-86 
0-02 
0-79 
0-22 


17-91 
74-94 

20-64 

s-oo 

17-63 

o-ss 

2-11 
5-99 
0-S4 
1-99 
5-96 
O-r'.t 
9-63 
2-11 


Next  to  these  the  following  fish  are  frequently  found  in 
Japanese  fish  manure: — Scomber  pneumatophorus  japonicus, 
Chatoestis  punctatus,  Trachurus  trachurus,  Trichodon 
stelleri,  Ammodytis,  Hypoglpssus  vulgaris.  Recently  the 
beads,  bones,  and  tails  of  large  fish  (Thjmnus  sibi ;  pelamys) 
coarsely  crushed  have  been  employed  as  manure.  Tunny 
fish  manure,  from  head,  bones,  tins,  and  intestines  has 
following  percentage  composition  in  two  analyses  : — Water, 
7-23—9-47;  ash,  ?— 28'7;  fat  and  oil,  11'33— 14-56; 
nitrogen,  8'1G — 5*34;  phosphoric  acid,  1-2.5 — 7- 12; 
lime,  .V14—?;  from  flesh  portions  H„(),  8'23 — 12-63; 
ash,  ?— 6'16;  fat  and  oil,  18-01— 15-22;  N,  13-01  — 
10-oU;  P205,  0-94— 2-38;  lime,  0-  Go—  ?. 

Kitchen  waste  from  nine  different  kinds  of  Japanese  food 
fish  from  the  sea,  dried  and  finely  pulverised,  forms  a  manure 
of  the  following  composition  per  cent.: — Moisture,  7- 8.1  ; 
orgauic  matter,  63-86  ;  ash,  28-29;  X,  6-13;  1>;.05,  7-64; 
CaO,  10-45;  MgO,  0-22.  On  the  Japanese  coast  various 
sea  fish  are  used  for  manure,  such  as  small  crabs,  prawns, 
and  star  fish.  The  following  numbers  are  from  analyses  of 
star  fish  and  of  a  sample  taken  from  a  shipload  of  seaweed 
somewhat  decomposed  : — ■ 


Star  Fish. 


Seaweed. 


Water 

Organic  matter 

Ash 

Sand 

Nitrogen 

Potash 

Soda 

Lime 

Magnesia 

Iron  oxide 

Phosphoric  acid 

Sulphuric  acid 

Silica 

Chlorine 

Carbonic  acid 

Total  salt 

Adhering  salt 

Other  mineral  matters 


32-68 

B0 -75 

20-  67 

It  21 

43-37 

■• 

3-08 

21-91 

1-41 

0-3.3 

o-os 

1-63 

1-70 

•Ml 

21-90 

0  73 

0-43 

001 

0-72 

0-05 

0-61 

0-12 

0-08 

0-09 

- 

1-29 

C-13 
17-30 


S-41 
3-36 
9-74 


— D.  A.  h. 
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Manurial  Experiments  with  Felspar,  Potassium  Suits,  and 
Thomas-Slag.  L.  F.  Nilson.  Tidskrift  for  landtman, 
1889,  273—281. 
Numerous  experiments  were  tried  to  ascertain  the  manurial 
value  of  felspar  as  coarse  powder,  finely  pulverised,  and  as 
mud;  but  no  decided  results  were  obtained  from  it  with 
oats  on  a  sandy  or  moorland  soil,  although  in  one  instance 
a  small  increase  is  attributable  to  felspar  mud.  It  is, 
however,  certain  that  the  potash  in  the  felspar,  although 
not  immediately  active,  will  become  so  as  the  mineral 
decomposes,  which  should  proceed  rapidly  in  the  moorland. 
This  soil  contained  18"  1  per  cent,  of  mineral  matter,  5-3  per 
cent,  of  which  consisted  of  lime,  015  per  cent,  of  phosphoric 
acid,  1*37  per  cent,  of  sulphuric  acid,  0-6  per  cent,  of 
potash;  and  81  •  9  per  cent,  of  organic  matter,  with  3-7  per 
cent,  of  nitrogen ;  dilute  hydrochloric  acid  extracted  from 
the  natural  soil,  0*3  percent,  of  phosphoric  acid,  0*11  per 
cent,  of  sulphuric  acid,  5*5  per  cent,  of  lime,  arid  G"03  per 
cent,  of  potash.  Hut  in  spite  of  this  abundance  of  plant 
food,  owing  to  it  being  non-available,  good  results  were 
obtained  by  manuring  with  Thomas-slag,  potash  (as  sul- 
phate), and  Chili  saltpetre,  especially  when  all  were  employed 
together. — J).  A.  L. 

Investigation  of  Forest  Soil.  E.  Bamann.  Wollny's 
Forschungen  a.  d.  Gehiete  d.  Agrikultnrphysik,  11, 
299—337. 
Numerous  researches  have  led  to  the  following  con- 
elusions: — 1.  The  specific  gravity  of  the  natural  soil 
depends  on  the  amount  of  humus,  the  crumbly  character. 
and  on  the  denseness  of  the  layers.  It  is  lowest  at  the 
surface  on  account  of  the  humus,  and  then  increases 
gradually  with  the  depth.  2  and  3.  The  crumbling  is  due 
to  chemical  and  physical  causes,  and  not  to  earth-worms, 
their  number  being  too  few.  4.  The  amount  of  water  in 
the  natural  soil  is,  in  fine  to  medium  grained  sand,  about 
3 — 4  per  cent,  by  weight,  corresponding  to  4 — 5  per  cent. 
by  volume  in  the  upper  layers,  and  5 — G  in  the  lower. 
5,  6,  7.  The  distribution  of  water  is  the  same  as  in  any 
other  soils;  plentiful  in  the  humus  portions,  less  in  the 
crumbled  portions,  and  abundant  in  the  denser  layers ; 
capillarity  acting  as  usual  more  strongly  in  the  dense  than 
in  the  crumbled  layers.  8.  Impervious  layers  of  clay  or 
very  fine-grained  sand  cause  only  temporary  storage  of 
water  after  a  rainfall,  when  drainage  is  possible.  9.  The 
quantity  of  water  retained  by  the  soil  is  very  considerable  ; 
a  layer  of  fine  to  medium  grained  sand  from  7  to  8  metres 
thick  retains  as  much  water  as  the  total  annual  rainfall 
yields.  10.  The  proportion  of  water  falls  rapidly  in  the 
spring,  then  slowly  and  probably  reaches  a  minimum  in  the 
autumn.  11.  The  effect  of  altitude  on  the  proportion  of 
water  is  only  observable  where  knolls  and  small  ridges  are 
met  with ;  in  a  gentle  slope  the  effect  of  position  on  the 
proportion  of  water  is  not  noticed. 

The  soil  investigated  is  fine  to  medium  grained  sand 
soil  of  the  northern  diluvium,  situated  on  the  road  from 
Eberswald  to  Spechthausen. — D.  A.  L. 


Sea-Mud  and  its  absorbing  Capacity  for  Lime  and  Potash. 
A.  Midler.     Landw.  Ycrsuchsst.  34,  257. 

A  moor  in  South  Sweden  consists  partly  of  exposed  sea- 
soil,  which  is  covered  all  over  by  an  extremely  fine  mud; 
this  when  wet  is  almost  black,  but  when  dry  is  dark  grey, 
and  is  characterised  by  a  large  quant  ity  of  siliceous  infusoria. 
The  dry  mud  contains  0*737  per  cent,  of  nitrogen,  corre- 
sponding to  3*6per  emit,  of  organic  matter,  and  loo  parts 
of  ash  contain:— 20-51  of  I'e.t  >,  and  A1.,03;  0-48  of  1 '..().., ; 
0-38  of  CaO;  0-27  of  MgO;  6-25  of  K.,0  with  trace  of 
Na.,<_> ;  and  7S-I1  parts  insoluble  in  hydrochloric  acid, 
consisting  of  59"58  per  cent,  of  soluble  silica  and  40'42  of 
quartz  and  silicate  sand.  When  the  air-dried  mud  is  shaken 
and  digested  in  the  cold  with  lime  water  or  potash,  it 
absorb-  9  ■  95  pi  [  cent,  of  lime  or  1*47  per  cent,  of  potash. 
It  would  also  have  gnat  absorbing  power  for  alkaline 
phosphates  or  superphosphates,  a  valuable  property  con- 
sid<  i.  d  agriculturally. — I).  A.  L. 


The    Composition    and    Preparation    of   Peat   Manure. 
P.  Kulisch.     Chem.  Zeit.  13,  1429— 1430. 

For  several  years  this  material  has  been  extensively  used 
in  the  vineyards  of  the.  Eoyal  School  of  Fruit  and  Vine 
Culture,  at  Geisenheim.  From  the  results  obtained,  it  seems 
that  the  growth  of  the  wood,  and,  therefore,  the  fruitfulness, 
in  old  and  weak  vine-stocks  is  favourably  influenced. 
Experiments  were  made,  during  a  period  of  20  days  (in 
March),  to  determine  the  amount  of  manure  obtainable 
from  known  quantities  of  peat.  The  peat  used  had  the 
following  composition  : — 

Per  Cent. 

Dry  matter 77"0 

Moisture 28*0 

Ash rn 

Nitrogen 0*44S 

Phosphoric  acid 0*043 

Potash 0017 

For  each  cow  (two  milch  cows)  the  average  amount  of 
peat  used  was  5'99  kilos,  daily,  and  the  average  weight  of 
manure  obtained  daily  from  each  animal  was  44*75  kilos. 
The  manure  gave  the  following  results  on  analysis  : — 

Per  Cent. 

Dry  matter 18*84 

Nitroj-en 0*304 

Phosphoric  acid 0*184 

Potash 0*505 

The  analyses  of  a  slaughter-house  manure  and  of  a 
sample  of  woollen  dust  to  be  used  for  manurial  purposes, 
are  also  given.  The  slaughter-house  manure  consisted 
chiefly  of  peat  mixed  with  straw,  solid  animal  excreta, 
blood,  bone-splinters,  hair,  fragments  of  horn  and  flesh.  &c. 
It  contained — 

Per  Cent. 

Dry  matter 20'  59 

Nitrogen o'7'.i 

Potash 0-ln- 

Phosphoric  acid 0*185 

The  woollen  dust  contained— 

PerCent. 

Moisture 8*84 

Ash 6*74 

Nitrogen 2  *  t>5 

— H.  T.  P. 


XYI.-SUGAE,  STAECH,  GUM,  Etc. 

Crystallised  drape  Sugar.    E.  O.  von  Lippmann.    Chem. 
Zeit,  13,  1474. 

The  author  has  already  described  and  shown  (this  Journal, 
1SSS,  579)  that  the  products  of  a  dextrose  factory  working 
the  Cords-Virneisel  process  are  of  greater  purity  than 
those  usually  obtained  in  German  factories.  Recently  he 
has  received  from  the  same  factory  samples  of  dextrose 
low  products,  consisting  of  transparent  hard  reddish  pieces 
Formed  of  numerous  more  or  less  well  built  crystals  eld-,  h 
grown  together.  Analysis  gave — water,  4*75  per  cent.; 
grape  sugar,  91*84  per  cent,  (by  polarisation)  and  92*2 
per  cent,  (by  Folding's  solution)  ;  ash,  0*219  per  cent. ;  etc. 
(non-sugar)  3*191  percent. 

The  fact  that  Pel-fling's  solution  showed  more  grape  sugar 
than  the  polariscope  points  to  the  absence  of  dextrine  which 
i-  generally  an  impurity  in  commercial  grape  sugar.  'Ibis 
absence   of  dextrine   the  author   has  already   observed   to 

be    characteristic    of    SUgarS    made    by    the    Cords-Virneisel 

process. 

The  sugar  consisted  of  glucose  anhydride,  and  could  he 
hcat.d  almost  to  llti  C.  without  melting  or  undergoing 
alteration. — W.  M. 
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Record  of  Experiments  at  Des  Lignes  Sugar  Experiment 

Station,  Baldwin,  La.,  during  the  Season  of  1888.     C.  A. 

Crampton,  U.S.A.  Department  of  Agriculture.    Bulletin, 

22,  1889. 
The  experiments  conducted  by  the  author  commenced  on 
November  5,  1888,  and  extended  over  four  weeks  or  just 
one-half  of  the  manufacturing  season.  The  proprietors  of 
the  factory  and  of  the  plantation  are  Messrs.  Shattuck  and 
Hoffmann. 

The  extraction  was   performed  by  a  six-roller  mill,  com- 
posed of  two  three-roller  mills  set  tandem.     Each  mill  was 


driven  by  a  separate  engine.  The  second  mill  was  provided 
with  a  hydraulic  regulator.  Maceration  was  practised  all 
through  the  season,  the  water  being  added  from  a  rose 
placed  above  the  intermediate  carrier.  The  juice  was 
sulphured  and  clarified  in  the  usual  way  and  evaporated  in 
a  double-effect  Rillieux  pan.  It  had  horizontal  tubes  of 
about  1,225  sq.  ft.  heating  surface.  Two  7|  ft.  strike  pans 
were  used  in  reducing  the  syrup  to  masseeuite. 

The  manufacturing  data  for  the  last  four  weeks  of  the 
season,  while  under  chemical  control,  are  given  in  full  detail 
in  the  following  table  ;— 


Cane  Ground. 

Sulphured 
Juice. 

Weight  per 
Gallon. 

Tons. 
1,217 

1,117 

1.392 

1,139 

Galls. 
•202,782 

109,822 

233,812 

191,084 

Lb. 

8-86 

8-80 
8-85 

8-81 

Lb. 

1,790,(150 
1,804,623 

2,009,501 
1,689,183 

Per  Cent. 
12-45 

12-83 

12-72 

13-00 

Lb. 

221,083 

193,043 

219,591 

4,895 

797,530 

•• 

7,059,957 

•• 

900,500 

Sugar  per  Ton 

of  Cane, 

obtained  in 

Sulphured  Juice. 

Sugar  in  per 

Cent,  of  Weight 

of  Cane 

obtained  m 

Sulphured  Juice. 

merchantable 
Sugar  Made. 

Merchantable 

Sugar  per  Ton 

of  Cane. 

Molasses 
Obtained. 

Molasses  per 

Ton  of  Cane. 

Lb. 
180-2 

172'8 

189-1 

192-8 

fl-oi 
8'64 
9-15 
9-53 

Lb. 
182,621 

168,905 

201,820 
189,730 

Lb. 

146-4 
142-3 

117-1 
166-6 

Lb. 
01,522 

56,523 

105,157 

68,838 

Lb. 

51-7 

75-8 

181-0 

9-20 

736,076 

150-4 

295,240 

CO-3 

The  total  loss  in  manufacture  during  the  four  weeks  was 
72,301  lb.  of  cane  sugar  (of  100  per  cent.)  or  8-03  per  cent, 
of  the  amount  of  sugar  present  in  the  sulphured  juice  which 
was  taken  as  the  starting  point.  Of  this  8-03  per  cent,  of 
total  loss,  3-37  per  cent,  is  charged  to  inversion  and  the 
remaining  4 -66  per  cent,  is  grouped  under  the  head  of 
mechanical  losses. 

Experiments  made  on  acid  and  neutral  clarification 
showed  that  whilst  with  the  former  the  colour  is  better,  yet 
the  loss  from  inversion  is  decidedly  greater  with  acid  than 
with  neutral  clarification.  The  practice  of  boiling  and 
skimming  in  an  open  pan,  with  either  neutral  or  acid  syrup, 
is  strongly  condemned,  and  wonder  is  expressed  that  planters 
should  adhere  to  this  practice. 

The  amount  of  coal  used  during  the  season  was  555  tons. 
The  fuel  consumption,  exclusive  of  bagasse,  is  given  as 
follows  : — 

Pounds  of  coal  per  l,000lb.  sugar  ....    910 
Pounds  of  coal  per  ton  of  cane 128 

The  author  made  a  few  observations  and  experiments  on 
the  process  of  maceration  by  means  of  the  addition  of  hot 


water  to  the  canes,  or  to  the  bagasse  between  the  two  mills. 
The  amount  of  water  thus  added  at  Des  Lignes  was  not 
subject  to  any  careful  regulation,  the  general  idea  being  to 
give  to  the  bagasse  all  the  water  it  wmdd  hold.  The  author 
concludes  "there  is  no  doubt  whatever  that  double  milling 
with  maceration  could  be  made  as  superior  to  the  old 
method  of  single  milling  in  cane  work  as  the  continuous 
presses  with  maceration  have  been  shown  to  be  superior  to 
the  method  of  single  pressure  in  a  hydraulic  press  with 
beets,"  but  he  continues,  "  it  seems  hardly  necessary  to  go 
into  the  refinements  of  the  method  of  maceration  in  cane 
work,  in  view  of  the  fact  that  improvements  in  this  line 
have  been  abandoned  for  the  better  method  of  diffusion." 

Some  interesting  experiments  were  made  showing  the 
improvement  in  cane  by  standing  and  ripening.  The 
mill  was  set  in  operation  too  early  in  the  season.  The  crop 
was  over-estimated,  and  it  was  feared  that  if  the  campaign 
were  not  opened  earlier  the  mill  would  not  be  able  to  handle 
it  before  freezing  weather  set  in.  The  following  tables  give 
the  analysis  of  juice  from  cane  on  four  different  cuts  at  two 
periods  in  each  case  : — 


Date  of  Analysis. 


Solids. 


Cane  Sugar.        Glucose. 


Coefficient 
of  Purity. 


Available 

Sugar 
in  Juice. 


Pounds  Per  Ton 

Available  Sugar  at 

70  1'or  Cont. 

Extraction. 


Difference, 


Stoke  Cin 

Per  Cent. 
15-10 

15-83 

Per  Cent. 
13-34 

13-09 

Per  Cent. 
1-09 

0-88 

86-3 

88-4- 

PerCent. 
11-74 

12-67 

Lb. 
103-8 

177-1 

Lb. 

13-6 

Average  improvement  per  day  in  pounds  per  ton,  0'85. 
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Date  of  Analysis. 


Solids. 


Cinie  Sugar. 


Glucose. 


Coefficient 
of  Purity. 


i„„;i„i,i.  Pounds  Fer  Ton 

A""le  Available  Sugar  at 

in  Juice  70  Per  Cent. 

injuici.  Extraction. 


Difference. 


Boyle  Cut. 


November  17  . 
November  30., 


15-87 
10-47 


13 -S3 
14'88 


0-91 
0-66 


S7-1 
00-3 


12-41 
13 'SO 


173-7 
101-5 


20-8 


Average  improvement  in  pounds  per  day  per  ton,  1'6. 
Claka  Cut. 


November  10. 
November  30. 


lo'Ol 
1G-23 


13-80 
11-75 


1-01 
0-5'i 


so-o 

90-9 


12-28 
1S-95 


171-0 
195-3 


Average  improvement  per  day  in  pounds  per  ton,  2-13. 
Sillax  Cut. 


November  21 
November  30. 


14-80 
15-77 


12-07 
13-80 


o-oo 

0'81 


87-G 
87  9 


11-53 
12-63 


101-4 
176-8 


Average  improvement  per  day  in  pounds  per  ton,  1*71. 

„  „  ,.  „  „         for  all  Tour  cuts,  I  "56. 


From  the  above  tables  will  be  seen  the  improvement  in 
each  cose.  Taking  the  average  increase  of  the  four  cuts  at 
1-56  lb.  of  available  sugar  per  ton  for  each  day  the 
cane  was  allowed  to  stand,  a  crop  of  10,000  tons  would 
improve  at  the  rate  of  15,600  lb.  of  pure  sucrose,  equal  to 
say  16,500  lb.  per  clay  of  merchantable  sugar,  so  that 
two  weeks  would  add  nearly  one  quarter  for  a  million 
pounds  to  the  amount  of  sugar  actually  obtainable  from  it. 
Next  season  Messrs.  Shattuck  and  Hoffmann  will  adopt  the 
diffusion  process  on  the  Des  Lignes  plantation. — A.  J.  K. 


Uecord  qf  Experiments  at  the  Sugar  Experiment  Station 

on  Calumet  Plantation,  Pattersonville,  La.,  1888—1889. 

II.  Edson,  U.S.  Department  of  Agriculture.    Bulletin,  23, 

1889. 
This  report  gives  a  very  complete  and  detailed  account  of 
the  season's  work  at  the  above  sugar  house.  The  machinery 
and  appliances  were  all  of  the  best,  and  the  general  arrange- 
ments admitted  of  very  careful  working.  The  unprecedented 
(for  Louisiana)  milling  yield  of  200  lb.  of  sugar  per  ton  of 
cane  was  obtained.  There  were  two  mills  employed,  the 
raw  juices  from  which  passed  to  a  vessel  provided  with  a 
paddle,  where  they  were  saturated  with  sulphurous  acid  gas. 
The  fumes  produced  by  burning  sulphur  were  first  cooled 
and  then  passed  over  the  surface  of  water  to  free  them  from 
any  trace  of  sulphuric  acid.  The  juice  was  then  pumped  to 
defecators  and  lime  added.  After  settling  the  clear  liquor 
went  direct  to  the  double-effect.  The  skimmings  and 
settlings  were  re-heated  and  limed  when  necessary,  and 
filter-pressed,  hard  cakes  and  clear  liquors  being  always 
obtained.  For  convenience  the  season's  work  is  divided  into 
five  runs,  two  on  stubble  and  three  on  plant  cane.  In  the 
first  run  the  most  noticeable  thing  was  the  boiling  of 
molasses  containing  33-2  per  cent,  sucrose  and  35-74  per 
cent,  glucose  for  sugar,  and  getting  a  massecuite  which 
grained  well  and  gave  12-06  lb.  of  commercial  sugar  per  ton 
of  cane. 

In  the  second  run  the  sulphur  machine  was  unfortunately 
somewhat  neglected,  and  some  sulphuric  acid  was  probably 
produced,  as  inversion  took  place  to  the  extent  of  1  •  32  per 
cent,  of  the  sucrose  in  the  raw  juice.  The  final  molasses 
contained  23'  7  per  cent,  sucrose  and  32*6 per  cent,  glucose. 
This  run  was  also  noticeable  for  the  point  to  which  crystal- 
lisation was  carried,  the  glucose  apparently  not  possessing 
the  restraining  power  commonly  attributed  to  it. 

The  third  or  first  plant  run  was  the  largest,  and  the  cane 
was  the  richest     "  Maceration,  or  the  addition  of  water  to 


the  bagasse  between  the  two  mills."  was  commenced  in  this 
run  and  greatly  increased  the  yield  of  sugar,  a  gain  of  17  lb. 
of  sugar  per  ton  of  cane  being  obtained  by  the  addition  of 
12  per  cent,  of  water.  The  water  was  sprinkled  on  the  cane 
as  it  was  released  from  the  pressure  of  the  tir*t  mill,  it  being 
argued  that  during  the  expansion  following  this  pressure  the 
bagasse  would  more  thoroughly  and  uniformly  absorb  the 
water  than  at  any  subsequent  period,  a  minimum  of  water 
thus  producing  the  maximum  effect.  It  is  pointed  out  that 
although  this  is  a  great  advantage  over  ordinary  milling, 
diffusion  is  clearly  the  most  economical  method  for  the 
extraction  of  sugar  from  the  cane.  The  fourth  and  fifth 
runs  were  not  specially  remarkable. 

In  regard  to  the  use  of  sulphurous  acid,  the  author  is  very 
favourably  impressed  with  it  as  an  aid  in  improving  the 
quality  of  the  output  of  a  sugar  house,  and  although  in 
careless  hands  it  can  cause  serious  loss  by  inversion,  he 
thinks  that  when  carefully  and  intelligently  applied  its  use 
can  be  unhesitatingly  recommended.  Kxperiments  were  also 
made  leaving  the  juice  slightly  aeiil  (with  sulphurous  acid"), 
and  also  carefully  neutralised.  In  both  cases  there  was 
practically  no  inversion,  but  the  colour  of  the  sugar  from 
the  acid  liquor  was  much  better  than  that  from  the  neutral. 

Numerous  tables  are  given  showing  in  a  most  complete 
mauner  the  working  of  the  sugar  house  during  the  season. 

— W.  M. 


Separation  of  Raftinose  from  Cane  Sugar.     J.  fabr. 
Sucre,  30,  34. 
According  to  Lopes,  ammoniaeal  acetate  of   lead  precipi- 
tates cane  sugar,  but  not  raffinose.     The   possibility  of   the 
separation  of  these  two  sugars  is  thus  indicated.    The  author 
is  continuing  his  experiments  on  the  subject. — H.  T.  P. 


Some  Properties  of  Ifajjinose.     Bevthien  and  Tollens. 
Zeits.  f.  Kiibenzucker.  Ind.  39,'  911,  913,  917. 

By  the  gentle  inversion  of  raffinose  (10  grins,  of  raffinose 
+  90  cc.  of  water  +  6  cc.  of  hydrochloric  acid  of  1*19 
sp.  gr.,  heated  for  10  minutes  to  68°  C.)  and  subsequent 
treatment  of  the  inversion  products  with  phenylhydra/ine, 
an  osazone  is  obtained  whose  melting  point  is  identical  with 
that  of  gluco-  or  levulosazone.  The  corresponding  sugar  is 
levo-rotatory  ami  is  therefore  probably  levulose.  Galactose 
cannot  be  directly  detected  in  the  inversion  products,  being, 
as  was  pointed  out  by  Scheibler  (see  this  Journal,  1889,718), 
still  combined  with  the  dextrose.    The  polarisation  of  inverted 
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raffinose  is  in  mean  +  50- 94°,  for  +  100°  original  rotation. 
cc.  of  1'ehling's  solution  is  reduced  by  7  ■  7  mgrm.  of  inverted 
raffinose  (-=  653  mgrm.  anhydrous  raffinose).  By  the 
protracted  boiling  (three  days)  of  raffinose  with  a  solution 
of  strontium  hydrate,  laetie  acid  is  formed.  Under  similar 
circumstances  cane  sugar  also  yields  lactic  aeid  ;  but  no 
trace  of  raffinose  is  formed,  mi  that  Pellet's  former  assertion 
on  this  subject  is  quite  erroneous.  Lactic  acid  occurs  in 
molasses  to  the  extent  of  about  J  per  cent.,  and  is  probably 
formed  by  the  decomposition  of  cane  sugar  during 
manufacture. — H.  T.  P. 


The  Nan-fermentable  Dextro- Rotatory  Constituent  of 
Honey,  E.  von  Raumer.  Zeits.  f.  angew.  C'hem.  1889, 
607—609. 
Puke  honey  contains  a  residual  substance  after  complete 
fermentation  by  yeast,  which  has  a  decided  dextro-rotatory 
action.  This  body  can  be  isolated  by  evaporating  the 
filtrate  from  the  fermented  honey,  after  treatment  with 
aluminium  hydrate  and  repeatedly  precipitating  by  alcohol. 
It  forms  a  white  amorphous  mass,  having  a  specific  rotatory 
power  a„  =  59' 3° — 68*06°  in  two  preparations  (from 
different  sources)  examined  and  reduces  Fchling's  solution, 
the  amount  of  reduction  before  and  after  inversion  having  a 
ratio  1:2-  62  and  1  :  2'7'j.  The  ratio  of  the  rotatory  power  of 
the  body  before  and  after  inversion  was  found  to  be  1 :  0 '  5 1 4 
and  1  :  0'45.  Great  care  was  taken  to  ensure  the  purity 
of  the  honey  examined  and  to  make  quite  sure  that  it  was 
free  from  starch-sugar  syrup.  Since  then  this  dextrin-like 
body  is  contained  in  pure  honey,  Siehen's  method  for 
detecting  starch  sugar  syrup  in  honey  by  the  fact  that  it 
leaves  a  dextro-rotatory  residue  after  fermentation  (this 
Journal,  1885,  411)  is  without  value.  The  exact  nature 
of  the  non-fermentable  constituent  of  pure  honey  is  still 
under  investigation  ;  it  appears  to  be  completely  fermentable 
after  inversion  and  its  rotatory  power  decreases  gradually 
as  the  inversion  proceed-,  but  at  no  time  does  it  show  any 
levo-rotatory  action,  whence  it  is  improbable  that  levulose 
results  in  the  inversion. — C.  A.  K. 


XVII.-BREWING.  WINES.  SPIRITS,  Etc. 

Mealy  and  Glassy  Barley.  L.  Just  and  11.  Heine. 
Landw.  Yersuchst.  36,  269. 
For  the  examination  of  barleys  the  authors  employed 
Rimpau's  method,  in  which  the  corns  are  examined  by- 
transmitted  light ;  the  mealy  corns  appear  dark,  and  the 
glassy  ones  transparent.  Seven  barleys  of  German  and 
Swedish  origin  were  examined.  The  purely  mealy  and 
glassy  corns  of  each  barley  were  separated  by  the  above 
method,  and  separately  examined.  The  results  obtained 
were  as  follows  : — 

1 .  Absolute  weight : — The  mean  weight  of  the  glassy  corns 
was  less  than  that  of  the  mealy  corns. 

2.  The  volume  of  the  glassy  corns  is  smaller  than  that  of 
the  mealy  ones,  but  their  specific  gravity  is  greater  than  that 
of  the  mealy  corns  from  the  same  barley. 

3.  The  moisture  percentage  is  the  same  for  mealy  and 
glassy  corns  of  the  same  barley. 

4.  The  amount  of  ash  is  somewhat  smaller  in  the  glassy 
than  in  the  mealy  corns.  Weight  for  weight,  however, 
the  glassy  corns  in  most  cases  contain  a  higher  amount 
of  ash. 

5.  The  glassy  corns  contain  more  nitrogenous  compounds 
than  the  mealy  corns  of  the  same  barley.  Weight  for 
weight,  however,  glassy  barley  may  contain  less  nitrogen 
than  mealy  barley  from  the  same  sample. 

G.  The  germinating  energy  is  all  through  less  in  glassy 
than  in  mealy  corns,  but  the  total  number  of  corns  capable 
of  germination  is  a  trifle  larger  for  glassy  barley. 

According  to  the  authors,  no  direct  connexion  exists 
between   the  degrees  of  mealiness   of    various  barleys  and 


their  weights,  and  the  percentages  of  ash,  and  especially  of 
nitrogenous  bodies,  contained  in  them.  The  same  may  be 
said  of  the  germinating  energy  and  the  percentage  of  corns 
capable  of  germination. — H.  T.  P. 


Studies  on  Diastase.  C.  J.  Lintner  and  F.  Eekhardt. 
Zeits.  f.  d.  ges.  Brauw.  12,  389. 
As  the  result  of  their  experiments  the  authors  find  that  the 
ferment  of  ungermiuated  grain  (in  this  case,  barley  and 
wheat)  differs  considerably  from  the  diastase  of  malt.  At 
temperatures  above  35°  C,  the  former  has  a  weaker 
fermentative  action  than  the  latter;  at  temperatures  below 
35°  C.  the  reverse  holds  good.  The  observation  of 
Reychler  that  a  ferment  is  formed  by  the  action  of  dilute 
acetic  acid,  &c,  on  wheaten  flour  or  gluten  (mucedin)  is 
confirmed  by  the  authors.  This  formation  of  a  ferment  by 
the  action  of  acids  must  not  be  confounded  with  the  forma- 
tion of  diastase  during  germination.  The  action  of 
Reychler's  (see  this  Journal,  1889,  407)  ferment  solutions 
is  similar  to  that  of  wheat  and  barley  extracts.  To  prevent 
mistakes,  the  authors  propose  that  the  name  "  diastase " 
be  applied  to  malt  diastase  alone,  and  that  the  ferment 
of  ungerrainated  grain  be  termed  barley  diastase,  wheat 
diastase,  &e.— H.  T.  P. 


The  Colouring-Matter  of  Red  Wines.     R.  Heise.     Chem. 
Zeit.  Rep.  13,  285. 

[x  the  separation  of  the  colouring  matters  of  wine,  two 
methods  are  chiefly  employed  :  precipitation  by  means  of 
basic  acetate  of  lead,  and  direct  extraction  of  the  colouring 
matter.  The  author  has  employed  the  first  of  these  methods. 
In  Mulder's  method  the  lead  precipitate  is  decomposed  by 
means  of  sulphuretted  hydrogen,  and  the  lead  sulphide  is 
extracted  with  acetic  acid  and  alcohol.  The  author  finds 
that  the  colouring  matter  thus  obtained  always  contains 
lead.  Glcnard  decomposes  the  lead  precipitate  with  an 
ethereal  solution  of  hydrochloric  acid  gas.  Two  different 
colouring  matters  are  obtained  in  this  manner,  A  and  B. 
A  is  insoluble  in  absolute  alcohol,  B  is  soluble.  The  lead 
precipitate  from  wine  is  partially  soluble,  partially  insoluble 
in  glacial  acetic  acid.  The  insoluble  portion  corresponds  to 
the  colouring  matter  A  above  described,  the  soluble  portion 
to  B.  A  directly  prepared  extract  of  fresh  ripe  grape  skins 
contains  a  colouring  matter  identical  with  B.  Gautier's 
statement  that  grape  skins  contain  colourless,  readily 
oxidisable  tannins,  could  not  be  confirmed.  According  to 
Xessler,  not  only  the  alcohol  formed  during  fermentation, 
but  especially  the  acid  and  the  temperature  have  great 
influence  on  the  solubility  of  the  colouring  matter.  The 
results  obtained  by  the  author  rather  tend  to  show  that  the 
aeid  has  not  so  much  an  effect  on  the  solubility  as  on  the 
intensity  of  the  colouring  matter.  The  tanning  matter  of 
wine,  oenotannin,  consists,  according  to  the  author,  of  three 
substances,  gallotannic  acid,  quercetin,  and  an  unknown 
body. 

Grapes  and  red  wine  contain  the  same  red  colouring 
matter  B.  The  lead  precipitates  contain  in  addition  con- 
siderable qnantities  of  A.  The  latter  is  chiefly  contained 
in  the  lees  of  wine,  and  may  be  obtained  from  B  by  long 
boiling  with  hydrochloric  acid.  A  can  exist  in  the  wine  in 
solution  only  in  very  small  quantity.  It  is  probably  formed 
during  the  treatment  of  the  wine  or  grape  extract  with  basic 
lead  acetate.  Possibly  A  is  an  oxidation  product  of  B,  its 
formation  being  favourably  influenced  by  the  alkalinity  of 
the  precipitant.  The  variations  which  occur  in  the  reactions 
of  wines  are  partly  due  to  the  colouring  matter  B,  which 
is  easily  affected  by  external  conditions,  and  partly  to  the 
amount  of  other  substances  which  accompany  the  colouring 
matter.  The  ratio  of  these  bodies  to  the  colouring  matters 
is  continually  changing  as  the  precipitation  of  the  colouring 
matter  of  the  wine  goes  on. — H.  T.  P. 
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XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(^)-CHEMISTEY  OF  FOOD. 

TJie  Chemistry  of  the  Manufacture  of  Preserves.    W.  Reuss. 
Chem  Zeit.  13,  1428—1429. 

The  moire-like  film  which  is  often  found  on  the  interior 
surface  of  preserve  tins  lias  been  ascribed  by  Beckurts  to 
the  formation  of  sulphide  of  tin.  He  proved  this  in  two 
ways : — 

(1.)  The  film  was  dissolved  in  ammonium  sulphide,  and 
the  tin  precipitated  as  yellow  tin  sulphide  by  the  addition 
of  excess  of  sulphuric  acid. 

(2.)  The  film  was  removed  by  friction  with  cotton  wool, 
which  was  subsequently  treated  with  hydrochloric  acid. 
The  sulphuretted  hydrogen  evolved  was  detected  by  the 
yellow  colour  it  imparted  to  a  drop  of  silver  nitrate  solution 
spread  on  filter  paper. 

The  author  finds  these  reactions  to  be  worthless  for  the 
purpose  in  view,  since  they  are  both  yielded  by  perfectly 
clean,  untarnished  tin-plate.  Even  chemically  pure  tin 
yielded  the  second  of  the  above  reactions.  This  is  no 
doubt  due  to  the  presence  in  the  tin  of  traces  of  arsenic, 
antimony,  or  phosphorus,  which  yield  hydrides  capable  of 
discolouring  silver  nitrate.  The  author  proposes  the  follow- 
ing test : — Pure  dry  sodium  carbonate  is  dusted  on  the 
surface  of  the  tin-plate  and  well  rubbed  in  with  cotton  wool. 
The  sodium  carbonate  is  afterwards  fused  with  potassium 
nitrate,  and  the  solution  of  the  fused  mass  tested  for 
sulphuric  acid  with  barium  chloride.  The  formation  of 
moire  films  is  very  common  in  the  case  of  all  vegetable 
preserves.  This  is  no  doubt  due  to  the  more  or  less 
acid  nature  of  all  plant  juices.  During  sterilisation  and 
subsequent  storage,  the  organic  acids  act  on  the  surface  of 
the  tin,  forming  the  moire  film,  in  the  same  way  that  this 
appearance  is  produced  for  certain  purposes,  by  means  of 
mineral  acids.  In  most  eases,  therefore,  the  dark  film 
consists  of  minute  tin  crystals.  In  a  few  instances  the 
author  was  able  to  detect  sulphur  in  the  films. — H.  T.  P. 


The    Corrosion    of   Nickel-cooking     Vessels    by    Organic 
Acids.     A.  Bolide.     Arch.  f.  Hygiene,  9,  331. 

In  all  former  researches  on  this  subject  the  chemical 
corrodibihty  of  nickel  has  been  practically  neglected.  In 
his  experiments  the  author  used  acid  solutions  of  known 
strength.  It  appears  to  be  not  improbable  that  considerable 
quantities  of  nickel  may  pass  into  solution  during  the 
preparation  of,  especially,  very  acid  foods  in  nickel  utensils, 
and  theoretically  at  hast,  the  regular  introduction  of  nickel 
into  the  human  system  might  be  attended  by  serious 
consequences.  Taking  into  account  his  own  observations, 
as  well  as  the  physiological  experiments  with  nickel  salts 
of  Geerkens,  Laborde,  and  Eiehe,  the  author  is,  however,  of 
opinion  that  nickel  clicking  utensils  may  be  employed  with 
perfect  safety,  provided  they  are  obtained  from  a  reliable 
source.— II.  t.  P. 


Experiments   on    Bine    Milk.     h.  Heim.     Arheiten   a.  d. 

kaiserl.  Gesnndheitsamte,  5,  518. 
Mii.k  on  standing  shows  small  blue  spots,  which  become 
gradually  larger,  and  finally  cover  the  whole  snrfa 
milk  turning  at  tin-  same  time  sour.  The  phenomenon  is 
due  to  bacteria,  which  have  been  isolated  by  Loffler.  The 
present  author  has  examined  such  bacteria  more  minutely. 
I!  limls  them  to  consist  of  short  rods  with  rounded  ends. 
Formation  of  spores  he  was  never  able  to  observe,  and 
subsequent  experiments  show  spore  formation  to  be  im- 
probable. By  means  of  gelatin,  &c.  the  bacteria  lose  their 
property  of  colour  formation,  ami  ran  thru  do 
render  milk  blue.  At  a  temperature  of  .'>.')  ('.they  die  in 
ten  minutes,  at  75  ('.  in  five  minutes,  and  at  80°  C.  in  one 
minute.  This  fact  is  opposed  to  the  formation  of  spores. 
C  the  growth  was  much  weaker,  and  at  40°  C.  the 
bacteria   died   in   a   comparatively  short  time.     In  a  3  per 


cent,  solution  of  sodium  carbonate  they  dud  in  three  hours, 
in  a  10  per  cent,  solution  only  five  minutes  were  necessary, 
in  salicylic  acid  (1  to  300)  30  minutes,  and  in  5  per  cent, 
caustic  soda  solution  45  seconds.  In  4  per  cent,  boric  acid 
solution  they  were  in  good  condition,  even  after  five  days. 
The  results  of  these  experiments  speak  also  against  the 
formation  of  spores.  Of  course,  if  the  experiments  be 
made  in  the  milk  a  much  longer  time  is  necessary  to  bring 
about  the  above  results. — T.  L.  B. 


PATENTS. 


Improvements  in  Farinaceous  Food  for  Animals.  A. 
Brunier,  Marseilles,  France.  Eng.  Pat.  19,003,  Decem- 
ber 29,  1888.     id. 

Meal  from  the  nigella  or  fennel  flower  and  from  maize 
husks  is  made  into  a  mixture  with  meal  obtained  from 
other  kinds  of  grain,  and  with  any  suitable  oilcake.  As 
an  example,  a  mixture  is  made  of  40  parts  of  nigella  meal 
and  10  parts  each  of  maize  husk  meal,  bean  meal,  barley 
meal,  oilcake,  decorticated  earthnut  meal,  and  carthuut 
husks.— J.  M.  H.  M. 


Improvements  in  and  relating  to  the  Treating  and  Preserving 
of  Fish.  \V.  G.  Pursed,  Leith.  Eng.  Pat.  1033,  January 
19,  1889.     id. 

After  the  fish  have  been  cleaned,  they  are  first  smoked 
and  then  treated  with  boraeic  acid  or  borax,  or  some 
compound  containing  one  of  these  substances. — E.  E.  B. 


An  Improved  Process  of  and  Mans  for  the  Preservation 
<>f  Milk.  F.  Mclntyre,  Glasgow,  ling.  Pat.  1423, 
January  25,  1889.     6d. 

The  cows  are  milked  into  a  sterilised  receiving  vessel, 
precautions  being  taken  to  prevent  contact  with  atmospheric 
germs.  The  teats  between  the  milkings  are  covered  with  an 
elastic  material  or  with  an  antiseptic  solution,  such  as 
potassium  permanganate  or  sodium  silicofluoride,  alone  or 
with  vaselin  ;  and  before  milking,  the 'teats  are  washed  with 
the  same  solution.  The  milk  is  drawn  from  the  teats  by 
the  insertion  of  sterilised  metallic  trocars,  the  orifio  -  .' 
their  ends  being  capped  with  india-rubber.  The  trocars  are 
inserted  into  the  teats  after  removing  the  caps,  and  by 
means  of  india-rubber  tubes  on  the  other  ends  the  milk, 
obtained  by  hand-milking  in  the  ordinary  way,  is  led  into 
a  receiver  previously  sterilised  by  steam  or  other  heat,  and 
having  an  exit  tube  for  the  air  fitted  with  cotton  wool  or 
other  filtering  material,  and  coated  internally  witli  glycerin 
or  other  sticky  liquid  j  or  the  entrance  of  germ-laden  air 
may  be  prevented  by  interposing  a  sterilising  liquid,  or 
by  other  means. — J.  M.  II.  M. 


Improvements  in  Apparatus  for  Assimilating  Coir's  Milk 
to  Human  Mother's  Milk.  P.  W.  Scathing,  Birmingham. 
Eng.  Pat.  G31S,  April  13,  1889.     8d. 

The  milk  is  boiled  in  a  vessel  constructed  so  that  the  milk 
is  kept  whilst  boiling  in  a  state  of  circulation.  The  vessel  is 
heated  by  means  of  a  spirit-lamp,  ami  to  prevent  the  milk 
from  (dialling  a  plate  of  perforated  iron  is  placed  between 
the  lamp  and  the  bottom  of  the  vessel. — E.  E.  li. 


Improvements  in  or  relating  to  the  Preparation  of  a 
Beverage  adapted  tn  be  used  as  a  Substitute  for  Coffee. 
A.  W.  Behnstrom,  Malhammar,  Sweden.  Eng.  Pat. 
14.970,  September  23,  is^d.    4,/. 

Win  v.  milk,  or  a  mixture  of  both,  is  boiled  down  in  a 
vacuum  apparatus  or  "'In  rwise  to  a  past\  consistency,  then 
formed  into  cakes,  dried  at  not  above  loo  ('.,  and  after- 
wards cut  into  pieces  about  the  size  of  enftee  beans,  and 
roasted.— J.  M.  11.  M. 
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(B)— SANITARY  CHEMISTRY. 
On  the   Examination  of   Water  for  Domestic  Purposes. 

F.  Fischer.  Zeits.  f.  angew.  Chein.  1889,  502— 505. 
The  author  shows  by  quotations  from  various  authorities 
how  diverse  are  the  opinions  held  as  to  the  kind  and  amount 
of  examination  needful  for  passing  judgment  on  the  fitness 
or  otherwise  of  water  for  drinking.  Since  the  discovery  of 
the  cholera  bacillus  by  Koch,  physicians  especially  have 
been  prone  to  base  their  judgment  on  the  results  of  bacterio- 
logical tests,  a  course  which  would  be  very  praiseworthy  if 
the  conclusions  drawn  were  not  so  widely  at  variance. 
Plagge  and  Proskauer  discard  a  chemical  examination,  and 
insist  on  the  water  containing  no  more  than  150  germs  in 
1  ce.  by  Koch's  test,  whilst  Koch  places  the  limit  at  300, 
and  Pfeiffer  at  1,000.  On  the  other  hand,  several  inves- 
tigators have  shown  that  a  water  containing  but  few  germs 
when  freshly  drawn  from  the  spring  developed  large 
numbers  on  standing  a  short  time  at  the  ordinary  tempera- 
ture. Again,  it  has  not  yet  been  shown  to  be  possible  to 
distinguish  between  harmful  and  innocuous  germs  by  any 
practicable  test.  The  only  condition  generally  agreed  upon 
is  that  a  water  to  be  used  for  domestic  purposes  should  not 
be  contaminated  by  decomposing  matters  of  human  or 
animal  origin.  Animal  excrementitious  matters  cannot  he 
identified  as  such  in  water,  but  their  ultimate  products  of 
decomposition  can  be  determined  by  chemical  means.  In 
the  case  of  spring  or  river  water  some  of  these  substances, 
such  as  phosphates,  ammonia,  and  potassium  salts,  may  be 
absorbed  by  the  soil  over  which  the  water  flows,  but  the 
chlorides  and  nitrates  will  remain  in  the  water  to  form  a 
clue  to  previous  contamination.  Accepted  that  a  determi- 
nation of  organic  nitrogen,  ammonia,  nitrates  and  nitrites, 
and  chlorine  may  be  of  great  importance  in  forming  an 
opinion  on  a  water,  still  there  can  be  no  standard  with 
which  the  figures  may  be  compared.  Even  the  results  of 
chemical  and  bacteriological  examination  taken  together 
can  only  be  taken  to  afford  an  indication  that  the  water  may 
have  been  contaminated.  In  all  important  eases,  especially 
when  the  water  is  to  be  supplied  to  a  town,  a  reliable 
judgment  can  only  be  arrived  at  after  a  consideration  of  all 
the  circumstances  afforded  by  an  inspection  of  the  source 
and  its  surroundings  as  well  as  the  results  of  examination  of 
samples  collected  by  the  expert  himself. — G.  H.  B. 


London   Sewerage  and   Sewage.     Sir   Robert   Rawlinson, 
K.C.B.     Jour.  Soc.  Arts,  38,  G5— 82  and  141—156. 

Ix  introducing  the  reader  of  the  paper  the  Chairman,  Sir 
Jleiirv  Iioscoe,  M.P.,  said  that  in  his  first  report  to  the 
Metropolitan  Board  of  Works  he  had  remarked  that  the  use 
of  deodorants  ought  to  be  regarded  only  as  a  "  temporary  " 
expedient,  and  that  the  sewage,  whether  clarified  or  not, 
must  either  be  filtered  through  land  or  discharged  into  the 
estuary  at  a  point  not  higher  than  Sea  Beach.  In  a  pamphlet 
laid  before  the  Main  Drainage  Committee  he  bad  expressed 
his  opinion  that  from  a  chemical  point  of  view  the  present 
process  of  precipitation  did  not  effect  any  improvement  in 
the  quality  of  the  effluent,  that  the  arrangements  at  Barking 
were  based  on  false  principles,  and  that  the  barging  the 
sewage  out  to  sea  was  a  mistake. 

He  concluded  by  expressing  his  satisfaction  that  the 
Main  Drainage  Committee  regarded  as  a  probable  alternative 
to  the  present  scheme  at  Crossness  and  Barking  the 
conveyance  of  the  sewage  to  the  sea  upon  the  Essex  shores 
by  some  such  plan  as  that  already  sanctioned  in  the  Act  of 
18G5,  and  that  in  that  event  the  present  works  might  be 
available  for  storage  purposes. 

Sir  Robert  Rawlinson :  The  River  Thames  flows  over 
beds  of  oolite,  chalk,  and  London  clay,  covered  mostly  with 
water-washed  gravel.  These  gravelly  sub-areas  along  its 
course  act  as  natural  filter-beds,  and  justified  the  poetic  title 
of  "  the  Silvery  Thames."  The  dry  weather  flow  is 
practically  spring  water,  and  frequent  floods  carried  down 
detritus  from  the  clay  and  chalk,  which  acting  as  a 
disinfectant  purified  rather  than  polluted  its  waters.  The 
River  Lea  was  its  most  important  northern  tributary,  having 
a  watershed  area  of  500  square  miles,  and  this,  he  thought, 


ought  to  be  comprised  in  the  metropolitan  main  drainage 
area  for  purposes  of  purification. 

For  all  sanitary  purposes  modern  London  ought  to  date 
from  the  year  1801,  when  water-closets  were  introduced, 
main  sewers  were  flat-bottomed  and  arched,  and  house  drains 
were  built  of  brick  from  1  to  3  ft.  in  diameter  without 
ventilation  and  untrapped.  Fever  and  disease  followed  of 
course,  so  Parliament  passed  an  Act  forbidding  communi- 
cation between  these  drains  and  the  main  sewers,  and  the 
remedy  suggested  at  that  date  was  that  of  cesspools  within 
the  basements  of  houses. 

"  Dry  wells  "  or  "  dumb  wells,"  as  they  were  variously 
called,  were  universally  adopted,  and  when  full  to  over- 
flowing were  often  emptied  into  the  sewers  with  the 
connivance  of  the  authorities.  Under  Windsor  Castle  he 
himself  had  found  53  such  cesspools  or  "  dumb  wells  "  sunk 
in  various  parts  of  the  basement,  and  under  the  Board  of 
Health  offices  at  Gwydyr  House,  Whitehall,  he  had  found 
three  such  wells  overflowing  with  putrid  sewage. 

Such  was  the  condition  of  London  and  other  large  towns 
in  1848,  when  the  first  Public  Health  Act  was  passed. 

Its  local  administration  was  carried  on  by  300  local 
bodies,  under  250  different  local  Acts,  until  1855,  when  the 
Metropolitan  Board  was  established  for  the  especial  object 
of  constructing  a  main  sewerage  system  to  prevent  further 
pollution  of  the  Thames,  and  purify  its  waters.  Already 
millions  had  been  expended  for  this  purpose,  hut  no  pro- 
vision had  been  made  for  conveying  as  much  as  possible 
of  the  water  derived  from  rainfall  on  the  surface,  or  from 
springs  beneath  it,  directly  into  the  river.  This  had 
necessitated  extra  sewers  of  relief.  Moreover,  the  low-level 
intercepting  sewer  under  the  Thames  Embankment  would 
not  do  its  work ;  its  dimensions  and  capacity  having  been 
sacrificed  to  the  Underground  Railway,  which  had  been 
allowed  to  usurp  its  site. 

This  made  it  necessary  to  provide  storm  overflows,  which 
caused  pollution  of  the  Thames,  contrary  to  the  purpose 
and  provisions  of  the  Statutes  under  which  the  Board  had 
been  constituted.  In  the  result,  periodical  floods  and 
pollution  were  inevitable,  and  Londoners  must  bear  it 
patiently.  After  many  experiments,  Barking  and  Crossness 
were  chosen  for  the  position  of  outlets  to  the  river,  in 
opposition  both  to  public  opinion  outside  and  to  the 
decision  of  the  special  referees  appointed  to  investigate  the 
subject  under  the  powers  of  the  Act.  The  total  cost  of 
the  works,  including  82  miles  of  intercepting  sewers,  equal 
to  a  flow  of  400  millions  of  gallons  of  sewage  daily,  storm 
overflows,  reservoirs,  and  other  subsequent  additions,  was 
6,000,000/.,  and  after  all  this  expenditure  it  was  discovered 
that  the  reservoirs  at  Barking  and  Crossness  had  not 
sufficient  storage  capacity  to  store  sewage  until  the  tide 
had  turned,  so  that  crude  sewage  forced  its  way  into  the 
river,  within  the  limits  of  the  Metropolis,  on  the  flow,  an 
effect  which  it  was  the  especial  purpose  of  the  Acts  to 
prevent. 

London  covers  an  area  of  117  square  miles,  the  popu- 
lation being  about  5§  millions,  residing  in  750,000  houses. 
There  are  some  2,700  miles  of  streets  sewered,  and  yet 
London  is  not,  in  its  sanitary  works,  perfect,  though  on  the 
whole  it  is  the  best  drained  city  in  the  world. 

It  cannot  he  said  that  with  all  this  expenditure  and 
labour  the  Board  performed  the  work  which  was  the  object 
of  its  existence,  viz.,  to  prevent  the  continual  pollution  of 
the  Thames,  and  their  final  report  proves  that  they  have 
misinterpreted  their  Acts  and  misapprehended  their  in- 
structions. As  to  the  disposal  of  the  sewage ;  the  authors 
of  those  Acts  evidently  contemplated  a  profitable  disposal. 
How,  be  asked,  is  this  possible  if  it  be  turned  bodily  into 
the  Thames  ?  It  is  true  that  the  old  Board  tried  to  find 
others  to  do  this  most  important  part  of  their  work ; 
indeed,  a  company  was  formed  with  this  object  in  1865,  and 
obtained  an  Act  under  the  title  of  the  "  Metropolis  Sewage 
and  Essex  Reclamation  Act."  It  failed  to  obtain  public 
support,  expended  250,000/.,  including  a  preliminary  deposit 
of  25,000/.,  and  came  to  naught.  Then  came  the  great 
"mud  contest"  10  years  later,  the  Conservators  complaining 
"that  mud  banks  had  been  formed  at  the  outfalls,"  and 
calling  upon  the  Board  to  remove  them  by  dredging,  as 
provided  by  their  Act.     The  Board  replied  that  there  were 


9-1 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [Jan.  si,  ism. 


no  sewage  sludge  banks  to  be  dredged.and  the  Conservators 
were  defeated  in  their  arbitration.  Results  have  proved 
that  there  are  fully  4,000  tons  per  day  at  Barking  alone, 
and  where  did  that  pass,  if  not  to  form  mud  banks  in  tin- 
river  channels  ? 

Then  came  the  formidable  Royal  Commission  in  1882, 
which  made  inquiries  and  published  reports,  with  conclusions 
and  suggestions  as  to  disposal  of  sewage.  The  Board 
accepted  one  part  of  the  recommendations,  neglecting  the 
filth]  one,  viz.,  that  the  sewage,  as  a  permanent  measure, 
should  be  purified  by  intermittent  filtration  through  land. 
They  adopted  a  separation  process,  let  contracts  for  mud 
tanks  and  mud  barges,  using  chemicals  at  great  cost  to  do 
what  chemicals  cannot  do,  viz.,  produce  an  effluent  which 
will  not  pollute  the  river  in  hot  weather ! 

There  have  been  many  schemes  propounded,  commercial 
and  scientific,  but  the  Hoard  stood  to  their  plan,  and  left 
it  as  a  legacy  to  their  successors. 

Harking  had  already  protested  and  complained  of  the 
nuisance  long  before — it  was  his  duty  to  inquire  and  report, 
— but  the  evidence  of  nuisance  to  Harking  town  failed, 
and  he  so  reported,  though  he  saw  that  the  river  was 
grossly  polluted  above  and  below  both  the  outfalls. 

With  respect  to  sewage  treatment,  the  word  "disinfect  " 
.  cannot  properly  be  employed.  To  "  disinfect  "  the  sewage 
"  of  the  Metropolis  would  cost  millions  sterling  per  annum, 
and  according  to  Dr.  Parkes  the  most  powerful  "  disin- 
fectants "  did  not  give  safe  results.  "Clarification"  may 
be  accomplished  "temporarily  "  by  chemicals,  but  will  not 
then  produce  permanent  purity.  It  will  cost  1,500/.  to 
3,000/.  for  each  million  of  gallons  per  diem,  and  even 
1,500/.  per  million  of  gallons  will  amount  to  225,000/.  per 
annum  for  the  sewage  of  the  Metropolis,  whilst  with  mud 
barges  and  other  attendant  expenses  we  may  calculate  the 
cost  at  450,000/.  per  annum,  taking  the  amount  of  sewage 
sludge  at  28,000  tons  per  week,  which  he  believed  was 
not  an  over-estimate. 

Experience  in  this  country  and  elsewhere  serves  to  show- 
that  sewage  irrigation  is  the  cheapest  and  best  plan,  and 
it  has  been  practised  all  over  the  world  time  out  of  mind. 

Taking  the  solids  in  London  sewage  to  amount  to 
10  tons  of  sludge  per  million  gallons,  we  have  547,500  tons 
of  sludge  per  annum  to  be  removed.  There  will  be  in 
this  volume  1,425  tons  of  water  to  every  75  tons  of  solids. 
Did  it  ever  before  enter  into  the  heads  of  any  body  of  men, 
engineers  or  vestrymen,  to  perpetuate  such  operations  ? 

Moreover,  in  hot  weather  tanks  and  barges  will  become 
putrid,  and  if  disinfectants  be  used  the  cost  will  be  very 
high,  whilst  land  would  disinfect  fresh  sewage  at  once,  and 
thus  save  the  cost  of  chemicals,  while  that  which  is  allowed 
to  pass  into  the  sea  will  be  at  once  diluted  and  dispersed. 

Meanwhile,  the  cost  bequeathed  to  the  County  Council, 
including  workmen's  houses  and  the  new  sand  barges,  will 
exceed  1,000,000/.  under  the  head  of  capital  outlay,  and 
that  without  preventing  the  continued  pollution  of  the 
Thames.  Such  a  legacy  is  equivalent  to  an  entire  herd  of 
white  elephants  ! 

The  expense  of  taking  the  crude  sewage  to  the  sea  at 
Foulness  Island  by  a  new  conduit  46  miles  in  length,  with 
pumping  engines  and  all  other  apparatus,  will  cost  far  less, 
without  taking  into  account  any  profit  from  sewage  farming 
or  payments  by  farmers  utilising  it  on  the  way.  But  we 
have  "sufficient  experience  to  warrant  the  belief  that  it 
would  be  cheaper  and  better  to  bring  the  sewage  from  the 
south  side  under  the  river  by  a  tunnel  to  Barking,  and 
transport  the  whole,  once  and  for  all,  to  the  North  Sea. 
and  then  to  let  reclamation  of  land  and  sewage  irrigation 
follow. 

Instead  of  these  proposed  mud  barges  or  tank  steamers 
it  will  be  possible  to  send  sewage  containing  90  per  cent,  of 
water  to  any  distance  in  open  troughs  or  pipes.  Sand  is  so 
conveyed  in  Holland  and  on  the  banks  of  the  Suez  Canal, 
and  this  form  of  conveyance  dispenses  with  the  use  of 
sludge  vessels,  as  now  proposed. 

This  or  some  similar  work  must  be  carried  out,  and  the 
Crossness  and  Barking  outfalls  must  be  so  altered  and 
modified  as  not  to  pass  any  sewage  at  those  points  into  the 
river. 


The  plan  is  feasible,  and  will  supersede  the  use  of  costly 
chemicals  altogether,  whilst  the  grand  old  river,  now  a 
loathsome  ditch,  will  become  a  highway  of  wholesome 
water. 

Mr.  J.  G.  Rhodes  (late  chairman  of  the  Main  Drainage 
Committee)  contended  that  the  Metropolitan  Board  had 
as  far  as  possible  carried  out  the  recommendations  of  the 
Royal  Commission,  and  in  order  that  the  works  at  Barking 
might  have  a  fair  trial  they  ought  to  be  allowed  to  remove 
the  sludge  deposited.  They  had  to  remove  daily  about 
li.OUO  t"ii~  of  sludge,  and  the  question  was  what  the  best 
method  of  doing  so,  at  all  events  for  the  present.  The  two 
sludge  barges  already  purchased  were  clearly  inadequate. 
lie  admitted  that  the  state  of  the  river  last  summer  was 
disgraceful !  Its  bed  for  a  considerable  distance  above  and 
below  the  outfalls  was  covered  with  sludge.  This  last 
summer  all  "  bubbled  up  "  and  caused  what  was  termed 
"black  water,"  and  such  was  the  condition  of  things  that 
it  was  necessary  to  deodorise  the  river  with  one  of  the  ships. 
If  the  sludge  were  not  removed  next  summer  the  same 
evil  would  be  repeated  and  intensified.  The  public  did 
not  appear  to  fully  apprehend  the  danger  of  pouring 
sewage  in  its  crude  state  into  the  river.  The  committee's 
recommendation  is  the  only  practical  course  at  present. 

Sir  Frederick  Nicolson,  Bart,  (chairman  of  the  Thames 
Conservancy  Board),  fully  confirmed  Mr.  Rhodes'  descrip- 
tion of  the  state  of  the  river.  He  was  pleased  to  rind  that 
the  County  Council  now  admitted  that  which  the  old  Board 
had  persistently  denied.  Looking  at  the  matter  from  a 
seaman's  point  of  view  he  was  firmly  convinced  that  if 
these  plans  went  on  there  must  be  a  series  of  shallows 
formed  in  the  part  of  the  river  near  the  outfalls. 

Mr.  .Eneas  Smith,  as  a  member  of  the  Main  Drain.: 
Committee,  was  dissatisfied  with  the  present  condition  of 
things,  and  declined  to  order  any  more  sludge  ships.  He 
had  no  faith  in  chemicals  ;  and  as  to  the  expense,  that 
did  not  rest  on  the  shoulders  of  the  County  Council. 
Unfortunately  there  was  no  alternative  but  to  finish  the 
contract,  so  far  as  Barking  was  concerned.  With  regard 
to  Crossness,  that  was  a  matter  for  further  consideration. 
There  ought  to  be  full  and  complete  inquiry  before  any 
further  expenditure  were  incurred. 

Dr.  Alfred  Carpenter  commended  the  paper,  and  said 
that  the  great  principle  in  dealing  with  sewage  was  to  keep 
it  in  motion  until  it  was  delivered  as  fresh  as  possible 
on  to  the  land.  If  this  were  done  they  could  produce  in 
abundance  the  meat  and  milk  so  much  needed  in  London. 
The  ratepayers  must  not  look  for  profits,  but  thousands  of 
acres  of  lands  now  worth  5s.  might  be  made  to  yield  an 
average  value  of  hi.  per  acre.  There  was  plenty  of  land 
to  be  had  at  Carney  Island,  or  on  some  of  the  wastes 
round  London. 

Colonel  Jones,  V.C.  (of  Wrexham),  said  that  sewage 
farming  at  Wrexham  was  a  success,  and  his  present  farm 
had  by  means  of  irrigation  during  the  past  IS  Mars  become 
so  enhanced  in  value  that  the  Corporation  declined  to  pay 
the  price  now  demanded  for  its  acquisition.  They  preferred 
to  take  another  farm  two  miles  farther  away  from  the  town 
and  spend  money  in  preparing  it  for  sewage  irrigation. 
The  tenant  of  the  new  farm  was  delighted  to  take  the 
sewage,  and  if  an  experiment  were  made  at  Cauvey  Island 
on  a  small  scale  there  would  soon  be  a  demand  there  for 
the  privilage  of  utilising  it.  Mr.  Bailey  Denton  and  himself 
had  already  otic  nil  to  relieve  the  County  Council  of  London 
of  the  expense  of  building  sludge  ships,  and  to  carry  the 
semi-liquid  sludge  down  to  that  island  by  12-in.  pipes  in 
duplicate,  four  feet  above  thi'  surface  along  the  Kssex  shore; 
there  was  no  difficulty  in  driving  the  whole  of  the  sludge- 
along  the  pipes,  and  if  it  were  not  liquid  enough  it  might 
be  made  so. 

Dr.  C.  Drysdale  instanced  what  had  been  done  by  way  of 
irrigation  both  at  Paris  and  Berlin. 

Sir  Robert  Rawlinson  reiterated  his  conviction  that 
"clarified  sewage"  was  truly  polluting  sewage,  and  would 
cause  mischief  when  it  passed  into  the  river. 

At  Leamington  the  A.  B.C.  people  proposed  to  make  a 
valuable  manure  from  sewage,  but  they  were  driven  out  of 
the  place  because  their  effluent  polluted  the  river,  and  they 
were  restrained  by  injunction. 
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Mr.  W.  C.  Sillar  strenuously  denied  the  truth  of  this 
statement.  Their  system  was  tried  at  Leamington  for  two 
years,  while  land  was  being  prepared  for  irrigation.  As 
a  fact,  they  saved  the  town  from  an  injunction,  and  were 
publicly  thanked  by  the  Corporation  for  the  services  rendered 
during  that  period. 


The  discussion  on  Sir  Robert  Rawlinson's  paper,  adjourned 
from  December  18,  was  resumed,  and  an  Appendix  to  the 
paper  read. 

Further  tabulated  statements  had  been  prepared  showing 
the  increase  of  population  since  1855  in  the  Metropolis, 
together  with  the  current  percentage  of  mortality  in  London 
and  rive  other  large  cities  from  186.5  to  1888;  another  table 
set  forth  the  populate  m  and  death  rate  of  London  year  by 
y«.ar.  As  the  population  increased  the  death  rate  diminished, 
the  reduction  being  6-5  per  thousand  during  a  period  of  48 
years,  and  the  death  rate  in  1888,  18 -5  per  thousand.     The 

li ii  to  be  drawn  from  these  figures  was  that  great  works  of 

sanitary  improvement  conduced  to  the  material  advancement 
of  the  community,  notwithstanding  their  cost  and  the 
unjustifiable  grumbling  over  payments  to  professional  men. 
Imperial  and  local  governments  were  equally  to  blame  in  this 
respect.  The  new  London  County  Council  had  a  great  work 
before  it,  and  they  could  not  cheapen  it  by  underpaid  profes- 
sional assistance.  The  London  sewerage  system  was  not  yet 
complete,  since  the  population  had  nearly  doubled  since 
1855,  and  had  outgrown  the  works.  Sewage  tanks,  pumping 
stations,  and  main  sewers  on  both  sides  of  the  river  were  too 
small,  and  must  be  duplicated.  Moreover,  further  relief 
sewers  and  storm  overflows  were  required.  Such  things  as 
these  were  the  ordinary  incidents  of  great  engineering 
enterprises,  and  were  inevitable  at  certain  stages  of  their 
progress.  The  Metropolitan  Board  of  Works  had  done 
great  things,  and  the-  one  great  and  prime  work  left  undone 
was  the  freeing  the  Thames  from  pollution. 

As  to  chemical  treatment  of  sewage,  all  inquiry  and 
experience  lead  to  one  result,  that  the  richest  sewage, 
unmixed  with  detritus,  would  cost  the  least  (to  get  rid  of  it) 
when  applied  to  land  in  broad  irrigation.  Excess  of  water 
was  a  disadvantage  when  land  was  m>t  available.  There 
was  land  enough  between  Barking  and  the  sea  to  utilise 
the  whole  sewage  of  London  either  on  the  way  or  at  the 
terminus  of  the  Maplin  Sands  by  washing  the  sludge  and 
passing  the  clarified  water  into  the  sea.  Chemicals  would 
not  "purify"  sewage,  nor  in  his  opinion  had  sludge  any 
commercial  value,  as  shown  by  the  history  of  Knostrop 
Works  at  Leeds,  which  had  proved  a  costly  failure. 

A  letter  from  Sir  Edwin  Chadwtek,  K.C.B.,  was  then  read. 
The  writer  said  that  Sir  Robert  had  overlooked  the  fact 
that  20,000  acres  in  Essex,  and  7,000  acres  in  Middlesex 
had  been  offered  by  practical  agriculturists  for  the  disposal 
of  London  sewage  before  1858,  and  that  sewage-farming 
was  a  profitable  investment.  He  might  have  referred  to 
Bedford,  Maiden,  and  Croydon  as  examples  of  fertilisation, 
and  where  food  for  five  cows  instead  of  one  on  the  same 
land  could  be  produced.  The  ratio  of  fertility  might  be  stated 
as  follows  : — That  whilst  common  culture  was  as  1,  market- 
garden  culture  was  as  3j,  and  liquefied  manure  culture  as  5. 
On  the  subject  of  London  drainage  it  was  agreed  that  fully 
two-thirds  of  the  existing  sewage  was  pumped  into  be  [lumped 
out  again,  and  wasted.  That  wasted  volume  should  be 
reduced  in  the  sewers  of  half  the  Metropolis  for  the  sake 
of  economy  and  sanitation.  Engineers  long  ago  had  been 
constrained  to  reduce  the  size  of  their  drains,  for  houses  as 
well  as  sewerage  mains,  in  order  to  make  them  self-cleansing. 
This  had  been  forgotten  or  "  Sir  Robert  "  would  not  have 
provided  six-inch  drains  for  a  single  house,  which  were 
enough  for  the  drainage  of  1,000  houses!  He  gave  him 
credit  for  a  partial  adoption  of  the  separate  system  by  his 
recommendations  at  Berlin,  Dantzic,  and  Paris.  It  was  not 
just  to  speak  of  London  "  as  the  best-drained  Metropolis  " 
in  Europe,  it  should  rather  be  the  "least  badly-drained"  ! 
As  to  the  sanitary  condition  of  first-class  houses  recently 
built,  not  above  one  in  three  was  free  from  defects,  whilst  in 
the  dwellings  of  wage-earners  the  mortality  was  fully  doubled 
by  preveutible  causes.  The  author  of  the  paper  had  done 
good  service  all  over  the  world,  especially  on  the  Sanitary 


Commission  of  the  Indian  army,  by  promoting  a  reduction 
of  the  death-rate  from  67  to  14  per  thousand;  in  Lanca- 
shire also,  during  the  cotton  famine,  and  for  these  great 
services  the  Treasury  had  awarded  him  only  a  third-rate 
pension  of  600/.  per  annum  !  As  to  board  schools,  children 
were  kept  in  health  by  constant  washing,  and  changing  the 
air  every  10  minutes.  This  was  his  own  (Sir  Edwin's) 
work,  but  the  reader  of  the  paper  did  not  seem  to  be 
aware  of  it. 

Sir  Robert  Rawlinson  explained  that  he  had  not  mentioned 
these  things — though  he  knew  them  well — because  they 
were  not  germane  to  the  subject  of  his  paper  from  the 
point  of  view  of  an  engineer. 

A  letter  was  then  read  from  Mr.  John  Phillips,  the  oldest 
living  sanitary  engineer  of  the  Chadwick  school.  He 
described  the  condition  of  London  sewerage  50  years  ago. 
Wide  leaky  sewers,  flat-bottomed,  full  of  deposit,  opening 
into  the  natural  watercourses,  thence  into  the  river,  until  it 
became  a  perpetually  oscillating  body  of  filthy  water 
flowing  between  banks  covered  with  sewage  slush.  This 
was  the  result  of  removing  both  sewage  and  rainfall 
together  in  the  same  channels,  and  by  this  means  the 
ground,  air,  and  water  were  alike  polluted.  The  houses 
had  leaky  cesspools  and  leaky  brick  drains  which  reeked 
with  filth.  They  emptied  the  cesspools  and  abolished  them 
and  laid  down  pipe  drains  for  the  first  time  in  the  houses 
and  along  the  watercourses.  The  result  was  foul  gas  every- 
where, whilst  the  river  was  poisoned  ten  times  worse  than 
before  by  the  augmented  volume.  This  led  to  a  great 
outcry  and  to  the  main  drainage  of  the  Metropolis,  which 
they  were  now  discussing.  He  urged  the  Commission  of 
1 S 1  'j  tu  adopt  the  separate  system  when  there  was  time 
and  opportunity  to  do  it  extensively.  The  Commissioners 
rejected  his  advice  for  lack  of  knowledge  of  the  subject. 
In  his  opinion  the  perpetuation  of  the  old  system  of 
combined  drainage  in  the  same  channels  was  a  national 
calamity.  The  separate  system  suggested  by  himself  is 
now  adopted  by  the  London  County  Council,  but  too  late, 
and  also  by  all  sanitary  authorities  of  understanding. 
With  respect  to  the  tunnel  scheme  referred  to  in  the  paper, 
he  had  proposed  one  in  1849.  It  was  intended  to  be  laid  in 
an  uniform  curve  from  East  Ham,  threading  the  windings 
of  the  river  up  the  vallej'  as  far  as  Windsor,  and  to  be  an 
intercepting  channel  for  the  sewage  of  the  whole  district 
instead  of  the  Thames.  From  Twickenham  to  East  Ham,  19  j 
miles,  the  fall  would  have  been  49-25  ft.,  or  1  in  2,090,  and 
its  depth  at  the  outfall  would  have  beeu  65  ft.  in  the  London 

clay bored  through  the  solid  clay,  and 

"  not  through  water-bearing  strata."  This  tunnel  could 
not  have  caused  the  mischief  imputed  to  it.  Besides  the 
tunnel,  it  was  intended  to  lay  from  west  to  east  on  both 
sides  of  the  river  two  other  intercepting  mains — with  their 
outlets  also  at  East  Ham  and  Plumstead  Marshes— where 
the  sewage  would  have  been  lifted  and  conveyed  by  mains 
through  Essex  to  the  Xorth  Sea,  and  through  Kent  to  the 
English  Channel.  Farmers  on  the  way  might  have  taken 
the  sewage  for  irrigation.  The  result  of  this  scheme 
would  have  been  abundant  meat,  milk,  and  vegetables  for 
the  people,  and  the  Thames  unpolluted  from  Windsor  to 
the  Nore ! 

The  rainfall  would  have  gone  into  the  river  by  the 
existing  sewers,  after  diverting  the  sewage  from  them  so 
far  as  practicable.  If  this  project  had  been  carried  out 
there  would  have  been  no  need  of  these  proposed  open 
gigantic  sewage  conduits,  as  the  Thames  would  have  been 
restored  to  its  pristine  purity.  He  was  the  inventor  of  the 
egg-shaped  or  parabolic  sewer,  and  had  determined  the 
rate  of  the  flow  of  sewage,  so  as  to  preclude  the  depositing 
of  silt,  at  150  feet  per  minute.  The  egg-shaped  sewer  was 
now  universal,  and  his  formula  for  non-deposit  flow  of 
sewage,  together  with  the  proposed  separate  system,  hail 
been  adopted  in  all  modern  town  drainage  schemes.  He 
agreed,  with  Sir  Robert,  that  these  standard  improvements 
deserved  recognition. 

Mr.  Clare  Sewell  Read  said  that  cheapened  nitrates 
at  about  Id.  per  lb.  had  driven  sewage  fertilisers  out  of  the 
field.  A  point  in  favour  of  sewage  farming  was  the 
introduction  of  "  silos."  This  enabled  the  farmer  to  store 
his   grass   in   any  quantity  until   it  was  wanted.     Sewage 
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grass  made  capital  ensilage,  and  produced  the  best  possible 
milk.  As  to  manure  from  sewage  sludge,  he  had  tried  it, 
and  ii  did  no  good  to  his  crops.  If  fortified  by  other 
fertilisers  it  might  be  a  good  vehicle  for-  distribution  over 
the  land.  Of  itself.it  was  not  worth  the  carriage  of  five 
miles.    He  was  in  favour  of  broad  irrigation  when  they 

could  get  the  land,     [f  not,  ag 1  deal  was  to  Ik- said  in 

favour  of  precipitation  processes.  With  respect  to  the  alleged 
famine  of  milk  in  London,  he  could  supply  abundance  of  it 
at  tgl.  per  gallon.  In  town  they  would  have  to  pay  2c/.  per 
pintfbrit.  Who  got  the  profit  ?  Certainly  not  the  tanner. 
Sewage  was  a  nuisance  and  they  must  get  rid  of  it.  As  to 
the  great  conduit  to  the  North  Sea,  if  the  farmer  could  tap 
it  on  the  way  and  use  it  for  his  land  only  when  he  wanted 
it,  it  would  do  great  good  j  -when  not  required  the  surplus 
could  be  delivered  into  the  ocean.  The  Craigentinny 
meadows  mar  Edinburgh  were  let  at  a  fabulous  price.  The 
land  was  porous,  and  when  it  did  not  take  the  sewage  it  was 
discharged  bodily  into  the  sea. 

Mr.  W.  C.  Sillar:  Although  the  author  of  the  paper  spoke 
with  authority,  some  of  his  conclusions  were  at  variance  with 
the  facts.  Sewage  treatment  consisted  either  of  filtration, 
irrigation,  or  precipitation.  In  the  old  days  precipitation 
meant  nothing  but  treatment  by  lime,  which  was  destructive 
of  manurial  value  in  the  sludge  ami  offensive  withal.  If 
that  was  what  the  author  meant  by  precipitation  he  rightly 
preferred  irrigation ;  but  the  world  had  gone  round  since 
that  day,  as  might  be  seen  at  Kingston-npon-Thaines — 
above  Teddington  Lock.  The  effluent,  good  enough  above 
Tcddington,  was  good  enough  also  for  Harking  or  the  Clyde. 
The  author  did  not  believe  in  the  efficiency  of  chemical 
systems,  nor  in  the  value  of  sludge,  but  Wellington  College, 
Aylesbury,  and  Kingston-on-Thames  had  come  to  a  different 
conclusion,  and  had  expressed  it  in  official  reports.  "  Sir 
Robert  "  himself  thought  differently  when  he  visited  Ayles- 
bury many  years  ago.  He  was  pleased  then,  but  his  official 
sense  of  responsibility  restrained  him  from  expressing  a 
preference  for  any  one  process  over  another.  Against  the 
unsupported  statements  of  his  paper  he  would  place  the 
opinions  of  the  medical  officer  of  health  of  Kingston  and 
the  public  declarations  of  the  town  clerk  of  Aylesbury  from 
time  to  time  during  the  past  ten  years. 

With  regard  to  the  value  of  the  sludge,  he  could  prove 
his  case  by  volumes  of  testimonials  from  farmers  and 
gardeners,  who  had  repeated  their  orders  from  time  to  time. 

Portable  manure  had  been  made  from  sewage  for  14 
years.     It  was  made  and  sold  at    Kingston-on-Thames,  and 

the  mayor  of  that  town  was   there  t rtify  the  fact.     The 

author  had  said  that  "  the  Native  Guano  Company  "  had 
been  driven  out  of  Leamington  by  an  injunction — or  the 
fear  of  one.  The  facts  were,  that  an  injunction  had  been 
obtained  long  before  against  the  Corporation  of  that  town 
for  a  nuisance  arising  from  the  working  by  them  of  a 
different  process,  and  the  A.  B.  C.  Company  was  then  called 
in  to  supersede  that  process,  and  help  the  Corporation 
over  their  difficulties.  They  did  so  successfully  until  the 
works  were  completed,  and  were  thanked  for  it.  He  could 
not  believe  in  Lord  Warwick's  threat  of  an  injunction,  for 
the  company  never  hail  reason  to  fear  it.  He  objected  to 
the  " open  conduit "  proposed.  There  would  be  deposition 
in  a  sluggish  stream  of  4G  miles  in  length,  and  the  liquid 
would  become  stale  and  offensive  before  it  reached  the  sea. 
When  it  did  it  would  float,  not  sink,  and  the  slime  upon  the 
beach  would  slink  abominably  in  hot  weather.  This  project 
might  he  useful  if  there  were  no  alternative,  but  there  is  an 
alternative;  and  the  County  Council  were  justified  in  making 
the  experiment  of  precipitation,  and  giving  the  works  at 
Harking  a  fair  trial.  If  it  failed,  a  better  scheme  could  be 
found  and  adopted  in  lieu  of  it  hereafter. 

Dr.  Dupre,  F.R.S.,  objected  to  feeding  men  with  things 
cultivated  on  sewage  farms.  As  In  Berlin,  they  could  not 
compare  a  sand  waste  to  the  heavy  land  of  oursewnge  farms. 
The  author  was  wrong  in  his  estimate  of  the  cost  of  the 
Hoard  of  Works  present  scheme.  If  it  cost  more  than 
118,0002.  per  annum  it  was  not  the  scheme  as  recommended 
to  and  accepted  by  that  Hoard.  It  had  never  been  alleged 
that  no  sludge  was  sent  into  the  river,  nor  did  they  deny 
that  the  so-called  sewage  banks  were  sewage-mud.     At  one 


inquiry  Others  admitted  that  250  tons  a  day  went  in,  at 
another    180  tons,  ami  207  tons.      Precipitation  processes 

"  clarified  "  water,  and  removed  sludge,  and  the  niininiiiin  of 
material  for  sueh  purpose'  should  be  ascertained  and  used, 
seeing  that  every  grain  of  material  added  to  a  gallon  of 
London  sewage  resulted  in  100  tons  of  wet  sludge  per  day. 
All  the  lime  used  would  be  effectually  precipitated.  None 
would  pass  into  the  river.  By  clarifying  the  sewage  it 
reduced  the  polluting  effect  to  ahOUt  one  half;  that  is,  the 
pollution  of  tile  river  was  reduced  from  the  effect  of  .',,000,000 

people  to  that   of  2,000,000  people.     In  summer  the  effect 

was  vastly    greater,  as   every  chemist    who  had    investigated 

the  subject  knew;  in  cold  weather  the  sludge  matters  remained 
and  settled  down  unaffected,  and  when  summer  came  they 
had  to  defecate  the  sludge  of  the  previous  eight  months, 
besides  the  sewage  of  the  day.  In  the  hot  weather  the 
Si  wage  of  5, 000, 000  people  would  be  reduced  to  that  of 
1 ,111)0,0110  people,  and  when  London  had  reached  a  population 
Of  10,(1110,0110  inhabitants  the  polluting  effect  would  be  equal 
to  that  of  2,000,000  people.  If  the  County  Council  were 
wise,  they  would  accept  the  scheme  handed  down  to  them. 
By  the  year  1914  they  might  reduce  the  polluting  effect  to 
nothing.  With  respect  to  deodorisation,  the  production  now 
of  manganese  was  enormous,  and  the  price  had  gone  down 
from  40/.  per  ton,  without  a  guarantee,  to  8/.  per  ton  with 
one. 

Dr.  Thudichum  had  noticed  many  inaccuracies  in  the 
paper.  As  to  the  cost  of  clarification  he  had  charged 
almost  double  the  actual  expense. 

The  weight  of  sludge  would  average  3,500  tons  per  day, 
containing  1)0  per  cent,  of  water.  The  London  sewage 
amounted  to  272,750,000  tons  per  annum,  and  if  it  were 
correct  that  land  under  favourable  conditions  could  not  take 
more  than  5,000  tons  per  acre  annually,  then  it  would  require 
55,000  acres  of  land  to  take  the  whole  sewage  of  the  Metro- 
polis !  If  Dr.  Letheby  were  right,  it  would  require  200,000 
acres — not  quite  three  times  the  present  area  of  London  ; 
so  that  to  lay  London  sewage  in  a  farm  was  chimerical. 
The  sludge  steamers  were  fine  vessels  of  2,000  tons  each, 
and  well  appointed.  He  had  been  on  them,  and  it  was 
untrue  that  they  became  putrid  and  required  disinfection. 
The  cost  of  wages  would  be  40,000/.,  not  50,000/.,  per 
annum,  and  chemicals  for  precipitation  would  cost  20,440/. 
per  annum.  He  put  the  total  cost  of  treating  the  sewage 
and  taking  the  sludge  to  sea  at  130,000/.  per  annum,  (live 
the  scheme  a  trial,  otherwise  the  1,000,000/.  sterling  spent 
would  be  sunk  altogether. 

Professor  Corfield  approved  the  conclusions  of  the  paper. 
Loudon  was  the  healthiest  city  of  the  world,  because  the 
excreta  were  removed  continuously.  Although  removed 
from  London  it  became  a  nuisance  in  the  Thames,  and  it 
now  remained  to  get  rid  of  the  nuisance  there  by  carrying 
it  practically  to  the  sea,  and  by  this  measure  the  County 
Council  would  justify  its  existence. 

Mr.  Arthur  Angcll  denied  that  the  sewage  would  be  got 
rid  of  when  it  came  to  the  end  of  the  proposed  conduit.  It 
would  not  mix  with  the  sea,  and  could  not  be  disposed  of 
in  that  manner.  It  was  simply  shifted  from  one  situation 
to  another.  Sewage  farms  were  a  nuisance  in  many  places, 
and  at  Croydon,  the  best  managed  of  all,  they  lost  12,000/. 
per  annum.  In  a  conduit  with  a  sluggish  (low  of  two  miles 
per  hour,  there  would  he  silt  and  deposit  of  sewage  matter, 
just  as  in  the  Mersey  and  the  Dee  there  were  hanks  of  mud 
owing  to  the  sewage  pound  into  these  rivers  on  both  sides. 
As  In  the  l'aris  farm  near  Cliehv ,  it  was  a  chemical  swindle, 
for  the  sewage  was  allowed  to  pass  crude  into  the  Seine 
hard  by. 

Mr.  Isaac  Shone  was  of  opinion  that  the  data,  and  calcula- 
tions of  the  paper  were  accurate.  Taking  the  population  at 
5,500,000,  the  solid  freccs  amounted  to  384  tons  daily,  and 
the  fluid  to  6,140  tons,  or  a  total  of  6,254  daily."  The 
sewage,  at  HO  gallons  per  head  per  diem,  amounted  to 
736,607  tons.      Thus   the    sewage    proper  was   only  ■  82    pet 

cent,  of  the  volume  of  sewage,  which  would  be  represented 

by  one  glass  of  brandy  in  99  glasses  of  water. 

\lr.  .lames  Lemon  said  that  there  was  lunch  diversity  of 
opinion  among  eminent  authorities  as  to  the  effect  of  taking 
the   sewage  lower  down  the  river.     Some  thought    that   it 
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would  not  remedy  the  nuisance,  but  only  alter  its  locality  ; 
others  thought  that  it  ought  to  be  subjected  to  a  purifying 
process  before  discharge  at  any  point  of  the  river.  To 
carry  the  sewage  of  7,000,000  inhabitants  to  the  sea — for 
that  was  the  least  number  to  be  provided  for — was  a  gigantic 
operation,  and  would  cost,  according  to  Mr.  Baldwin  Latham, 
at  least  G,000,000/.  sterling. 

They  might  purify  sewage  well  on  high  land,  according  to 
his  experience  ;  on  low  laud  it  was  difficult  to  do  it.  It 
might  at  smile  seasons  be  effectual,  at  other  times  the 
sewage  would  all  go  into  the  river  in  its  crude  state.     . 

Sir  Robert  Rawlinson,  in  reply,  said  that  he  had  not 
intended  to  treat  the  subject  from  a  chemical  standpoint, 
but  apologised  to  Mr.  Sillar  for  his  mistake  concerning 
Leamington.  It  was  a  mistake  to  say  that  "  the  company 
were  driven "  from  Leamington.  The  fact  was  that  the 
injunction  was  obtained  against  the  local  board  of  that  town, 
but  was  suspended  for  some  time  to  allow  the  construction 
of  pumping  works  to  remove  the  sewage  to  the  land.  In  the 
Mar  1869  the  A.  B.  C.  Company  undertook  to  deal  with  the 
sewage,  and  did  so  for  a  while.  The  result  was  set  forth  in 
an  official  report  of  that  date.  He  also  referred  to  another 
old  report  of  the  Metropolitan  Board  of  Works  on  experi- 
ments made  at  Crossness  in  the  year  1872  as  to  the  cost  of 
the  process.  All  this,  he  said,  went  to  show  that  commercial 
profit  out  of  sludge  was  impossible.  It  ruined  two  companies 
at  ( 'oventrv,  although  they  received  2,000/.  per  annum  by 
way  of  subsidy. 

The  Chairman,  Sir  Henry  Koseoe,  M.P.,  F.E.S.,  in  moving 
a  vote  of  thanks  to  the  author  of  the  paper,  said  that  the 
subject  was  of  the  utmost  importance  to  the  nation,  and 
some  rational  and  thorough-going  scheme  ought  to  be 
adopted.-  Whatever  scheme  were  selected,  the  work  should 
be  done  effectually.  The  question  of  cost  was  of  much  less 
consequence.  If  the  County  Council  achieved  the  work  to 
the  satisfaction  of  the  coming  generation,  they  would  have 
earned  the  thanks  of  the  nation. 

Mr.  Frank  Candy  wrote,  that  Sir  II.  Rawlinson's  estimates 
were  not  dated  on  present  prices,  but  upon  data  given  in 
1857  !  At  modern  estimates,  the  annual  charge  would 
amount  to  300,000/. ! 

He  pictured  a  "  new  river  "  of  London  sewage  flowing 
sluggishly  through  Essex  for  46  miles.  Such  a  river  would 
be  in  a  putrcseible  condition,  and  in  hot  weather  would 
become  offensive  to  the  districts  through  which  it  passed. 
With  respect  to  discharging  this  filth  into  the  estuary  of  the 
Thames,  what  would  the  towns  near  the  coast  have  to  say  ? 
He  did  not  believe  in  taking  the  sewage  through  the 
marshes  for  purposes  of  agriculture.  It  had  failed  before 
— and  ignomiiiiously  at  Liverpool — although  the  company 
offered  to  give  the  sewage  for  nothing  if  the  farmers  would 
utilise  it. 

In  this  ease,  if  the  farmers  did  not  refuse,  there  was  no 
guarantee  that  it  would  be  effectively  purified,  some  of  it 
might  go  crude  into  streams  and  watercourses. 

Mr.  Alfred  Boechling  wrote,  that  where  London  and 
Paris  had  failed,  Berlin  had  succeeded.  That  city  was  divided 
into  12  separate  drainage  systems,  called  "radial  systems," 
seven  being  north  and  rive  south  of  the  River  Spree.  Each 
radial  system  was  entirely  independent,  and  all  the  sewers 
radiated  from  the  circumference  of  the  city  towards  the 
centre,  where  the  pumping  station  was  situated.  Each  area 
averaged  about  1,150  acres,  with  a  maximum  population  of 
200,000  iu  the  largest  of  them.  There  were  storm-overflows 
connected  with  the  river.  The  systems  lying  north  of  the 
river  pumped  their  sewage  to  farms  on  that  side  of  the  city, 
those  on  the  south  to  farms  on  the  south  side.  A  total 
area  of  7,900  acres  had  been  specially  prepared  for 
irrigation,  and  more  was  dealt  with  every  year  as  the  radial 
systems  were  completely  connected. 

The  total  average  of  all  the  farms  had  now  reached  16,477 
acres,  and  the  total  dry  weather  flow  amounted  to  27,000,000 
gallons,  the  water  supply  only  amounting  to  14  gallons  per 
head.  The  population  in  1885  was  1,293,920.  The  farms 
on  the  northern  side  were  six  miles  distant  from  the  heart  of 
the  town,  those  in  the  south  about  12  miles.  The  health 
of  the  labourers  on  the  farms  was  good,  the  death  rate  being 


11  per  thousand  during  the  last  year.  The  effluent  from  the 
northern  farms  joined  the  River  Spree  above  Berlin.  Sewerage 
and  sewage  disposal  works  had  cost  3,943,402/.  The 
income  from  the  farms  last  year  was  95,000/.,  the  expenses 
86,570/.,  leaving  a  surplus  of  8,457/.  in  aid  of  capital  and 
interest.  The  cost  of  sewage  disposal  on  the  farms  was  about 
lOd.  per  head  of  the  population. — C.  N.  C. 


The  Composition,  Treatment  and  Use  of  Faces  as  Manure. 
Imperial  College  of  Agriculture  and  Dendrology,  Komaba, 
Tokyo,  Japan.     Bull.  3,  1888,  1—25. 

See  under  XV.,  page  86. 
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Improved  Apparatus  for  Preparing  Lime,  and  other 
Substances  for  the  Treatment  of  Sewage,  and  for 
Automatically  Supplying  litem  in  Measured  Quantities 
therein.  E.  Knowles,  Aeerington.  Eng.  Pat.  15,810, 
November  2, 1888.     8</. 

The  object  of  this  invention  is  to  reduce,  as  far  as  possible, 
the  amount  of  manual  labour  in  the  preparation  and  appli- 
cation of  lime  or  other  substances  used  in  the  purification 
of  sewage,  and  their  more  equal  distribution  to  the  sewage. 

Lime  is  first  slaked  to  a  dry  "fallen  "  condition,  and  then 
fed  into  a  "  pulveriser,"  a  revolving  box  of  such  suitable 
form  and  Inning  such  interior  arrangements  as  to  induce  a 
further  disintegration  of  its  charge. 

The  box  is  provided  with  a  grating  or  gratings,  through 
which  the  lime  is  sifted  and  delivered  in  a  finely-divided 
state.  It  is  then  lifted,  by  means  of  an  elevator,  into  a 
receiver,  from  which  it  is  drawn  out  through  an  opening  at 
its  lower  end,  by  means  of  a  helical  rotating  "  creeper,"  and 
is  introduced,  together  with  a  stream  of  water,  to  the 
"  mixer,"  a  vessel  fitted  with  revolving  stirrers,  and  having 
separate  driving  gear. 

The  supply  of  lime  to  the  mixer  is  automatically  propor- 
tioned to  the  varying  quantity  of  sewage  to  be  dealt  with, 
the  quantity  of  material  delivered  to  the  mixer  being  due  to 
the  greater  or  less  velocity  of  the  above-mentioned  creeper, 
or  its  equivalent.  The  differential  action  of  the  creeper  is 
made  to  depend  on  the  vertical  movements  of  a  float  situated 
in  the  sewage  flow.  The  float  is  connected  by  rods  and 
levers  to  actuate  the  creeper,  so  as  to  deliver  the  lime  to  the 
mixer  in  varying  proportions  due  to  the  quantity  of  sewage 
passing. — F.  S. 

Improved  Method  of  and  Apparatus  for   the  Formation  of 
Organic  Oxides,  and  the  Oxidation  of  Matter  Suspended 
or  Dissolved  in  Liquids.     J.  G.  Lorrain,  London.     Eng. 
Pat.  16,093,  November  7,  1888.     6(/. 
Oxygen',  or  common  air,  is  blown  against  the  surface  of 
porous   carbon  immersed   in    the   liquid   to  be   treated,  or 
oxygen   is  liberated  at  the  surface  of  the  carbon  by  electro- 
lysis, if  such  be  possible.     The  carbon  absorbing  the  oxygen 
facilitates   chemical   action  with  the  liquid.     The  invention 
may  be  employed  in  the   apparatus   described  in  Eng.  Pat. 
3826  of  1886  (this  Journal,  1887,  377).     Freshly  prepared 
"  kerosene  coke  "  or  ordinary  cinders  are  preferred  for  the 
immersed  carbon. — E.  T. 


Improvements  in  and  connected  with  the  Purification  oj 
Sewage  and  other  Foul  Liquids.  C.  H.  Beloe,  West- 
minster.    Eng.  Pat.  18,568,  December  19,  1888.     11</. 

The  object  of  the  invention  is  to  provide  means  whereby 
the  deodorising  material  is  automatically  mixed  in  the 
proper  proportions  with  the  liquid  under  treatment.  For 
this  purpose  the  inventor  suspends  in  the  sewer  or  other 
channel  through  which  the  liquid  passes  a  lever  or  arm,  free 
to  swing  therein,  and  having  at  the  lower  end  a  paddle 
shaped  to  correspond  with  the  bottom  of  the  sewer.  The 
upper  end  of  this  arm  is  connected  with  a  cut-off  valve, 
which  controls  the  mouth  of  a  hopper  containing  the 
material  to  he  supplied  to  the  liquid.  Above  this  cut  off 
valve   is    a    second  valve    which    regulates   the    maximum 
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amount  of  materia]  which  is  to  be  added  to  the  liquid,  and 
In-low  itisaspoul  to  deliver  the  mat.  rial  into  the  sewer. 
When  do  liquid  is  Bowing  the  arm  hangs  vertically,  and  the 
mouth  of  the  hopper  is  closed,  but  on  the  flowing  of  the 
liquid  the  ana  is  deflected  and  the  valve  opened.  The 
greater  the  flow  the  greater  the  deflection  of  the  arm,  and 
eonsequently  the  greater  the  amount  of  material  which  can 
pass  down  from  the  hopper.  Immediately  adjoining  the 
spoilt  is  a  chamber  containing  a  number  of  baffle-plates  or 
weirs  to  cause  tlie  liquid  and  the  disinfectant  to  become 
thoroughly  mixed.  In  another  modification  the  valve  is 
worked  bj  an  under-shot  water-wheel. — F.  S. 


These  may  lie  simply  mixed,  or  distilled  together.  As  a 
dry  vehicle,  powdered  alum,  borax,  kicselguhr,  peat,  sawdust. 
moss,  &c,  may  lie  used — J.  M.  H.  M. 


Improved  Apparatus  for  Separating,  Filtering,  and  Dis- 
infecting Fsecal  Matins.  J.  ('liabanel,  Marseilles,  France. 
Eng.  Pat.  18,791,  September  18,  1889.     8,/. 

The  object  of  this  invention  is  to  secure  efficient  working  of 
apparatus  for  separating  fceeal  matter  on  the  portable  tank 
system,  and  to  enable  it  to  be  emptied  without  stoppage  of 
its  working. 

The  separator  is  cylindrical  in  the  body,  tapering  at  the 
bottom  to  a  narrower  mouth  which  fits  on  to  the  mouth 
of  a  removable  tank  placed  below.  The  separator  contains 
a  perforated  cylinder  of  the  same  diameter  as,  and  connected 
with,  the  mouth  of  the  vessel  itself,  and  the  soil  pipe 
opens  directly  into  this  cylinder.  The  mouth  can  be  closed 
— to  enable  the  tank  to  be  emptied — by  a  piston  which  can 
be  raised  or  lowered,  from  above,  ivy  a  screw,  the  piston 
being  in  connexion  with  a  door  which  closes  the  mouth  of 
the  soil  pipe.  The  tank  below  is  mounted  on  a  table  which 
can  be  raised  or  lowered  by  a  screw,  and  is  provided  with  a 
cock  for  drawing  off  a  part  of  the  contents  should  it  be 
found  too  full  for  removal. 

A  pipe  from  the  separator  conveys  away  the  liquid  matter, 
so  that  if  need  be  the  mouth  of  the  soil  pipe  can  be  got  at 
for  cleaning. 

The  inside  of  the  cylinder  is  cleaned  by  the  ascent  and 
descent  of  the  piston.- — F.  S. 


(C)— DISINFECTANTS. 

PATENTS. 

Process  for  the  Production  of  Aromatic  Dithio-o.rycarbon 
Acids.  II.  Haum,  Frankfort,  Germany.  Eng.  Pat.  14,443, 
October  8,  1888.     Ad. 

A  series  of  interesting  and  more  or  less  important  dithio- 
acids  may  lie  prepared  by  the  action  of  sulphur  chloride  or 
bromide  upon  "  oxycarbou  acids  "  of  the  aromatic  series, 
their  formation  being  thus  represented  : — 

.OH 
\COOH 


2  1, 


/ 


OH 


^COOII 


+  2SC1=2HC1  +  | 


(R— II) 


COOH 
OH 


To  produce  dithin-salieylic  acid,  for  example,  138  kilos,  of 
salicylic  acid  are  heated  with  68  kilos,  of  sulphur  chloride 
(S.c'l.,)  between  100°  and  150°  C.  until  the  evolution  of 
I  It  1  ceases.  The  resulting  acid  is  a  honey-yellow  substance 
readily  soluble  in  soda  without  leaving  any  residue  of 
sulphur.  The  acid  is  easily  soluble  in  "benzole"  (benzene) 
anil  glacial  acetic  acid,  forming  when  dried  and  cooled  a 
straw-yellow  brittle  mass  meltable  like  resin. — 0.  J-  s. 


Improved  Means  to  !><■  used  in  the  Preservation  of  Perish- 
able   Substances     In/    Fumigation.       (!.     D.    Wheaton, 

Chicago,     U.S.A.     'Eng.    Pat.     lS.oT'J,     December     11, 

1888.  8,,. 
The  apparatus  consists  of  a  chamber  divided  into  two  parts. 
Tin-  lower  receives  the  substances  to  be  preserved  whilst  the 
upper  consists  of  refrigerating  chambers  containing  tin.-, 
through  which  the  fumes  of  the  antiseptic  compound  pass 
before  they  can  gain  access  to  the  substances  in  the  lower 
part  of  the  chamber.  Any  suitable  antiseptic  may  be 
employed,  but  preference  is  given  to  the  compounds  patented 
by  \V.  D.  Daniels  (Eng.  Pats.  17,843  of  188S  and  2858  of 
1889;  this  Journal,  1889,  411).  Drawings pf  the  apparatus 
accompany  the  specification. — E.  E.  1!. 


Improved  Means  of  Effecting  the  Preservation  of  Materials 

of  a  Perishable  Nature,  and  the  Application  thereof  for 

Curative    Purposes.     G.    I).    Wheaton,  Chicago,    I'.S.A. 

Eng.  Pat.  771,  January  15,  1889.     Gd. 

The  articles  to  be  preserved  are   treated  with  water  which 

has  been  exposed   to   the   fumes   of  a    mixture  of    sulphur, 

sugar,  sassafras,  cinnamon  and  potassium  nitrate. 

If  a  liquid  has  to  be  preserved  a  portion  of  it  may  be 
subjected  to  the  action  of  the  fumes  of  the  above  mixture 
and  then  mixed  with  the  remainder  of  the  liquid.  The  same 
methods  may  also  be  adopted  with  solid  substances,  such  as 
butter. — E.  E.  B. 


An  Improved  Manufacture  or  Preparation  of  Antiseptics. 
F.  G.  A.  Roberts,  A.  Shearer,  and  W.  15.  Giles,  London. 
Eng.  Pat.  11,974,  July  27,  1889.     4r/. 

Dry   salicylic   acid   is  mixed  with   an    anhydrous    alkaline 
sulphite,  preferably  in  about  equal  parts  by  weight. 

— e.  e.  n 


An  Improved  Disinfecting,  Deodorising,  and  Preserving 
Compound.  J.  G.  Fowler  and  D.  Maedonald,  Boston, 
Mass.,  U.S.A.     Eng.  Pat.  14,032,  September  5,  1889.     id. 

A  MixTURF.  of  boracic  acid,  10  parts  ;  salicylic  acid,  10 
parts  ;  permanganate  of  potash,  40  parts  ;  and  silicate  of 
potash  or  soda,  40  parts.  Ten  parts  of  fresh  water  sand 
may  be  substituted  for  10  parts  of  the  alkaline  silicate. 
The  mixture  forms  a  hard  mass,  lumps  of  which  may  be 
placed  in  water  used  to  supply  closets,  &c, ;  it  may  also  be 
used  for  washing,  preserving  meat,  &c. — J.  M.  II.  M. 


XIX.-PAPEK,  PASTEBOARD,  Etc. 

Microscopic  Examination  of  Paper.     W.  Herzbcrg.    Mitt. 
K.mig.  tech.  Versuchs.  1889,  3,  113—115. 

See  under  XXIII.,  page  112. 


iVeio  or  Improved  Compositions  for  Disinfecting,  Deodor- 
ising or  Antiseptic  Purposes.  G.  R.  Tweedie,  London. 
Eng.  Pat.  17,042,  November  23,  1888.     id. 

The  improved  composition  consists  of  a  mixture  of  phenols 
and  terpenes  with  or  without  a  dry  mineral  or  vegetable 
powder  as  vehicles.  For  example,  1 — 2  parts  of  carbolic 
acid,  4 — 5  parts  oil  of  turpentine,    1 — 2  parts  of  camphor. 


Contributions  to  the  Knowledge  of  the  Sizing  of  Paper. 
W.  Herzbcrg.  Mitt.  Konig.  tech.  Versuchs.  1889,  3 
107—113. 

(A.)  Action  of  Light  on  llosin  Sizing. — It  was  observed 
that  the  label  of  a  laboratory  book  which  had  been  begun  to 
be  used  in  1884,  and  was  then  quite  free  from  any  tendency 
to  make  the  ink  "  run,"  hail  completely  lost  this  property 
when  the  date  on  which  it  was  filled  was  inserted  in  1887, 
proving  that  some  alteration  had  taken  place  in  its  sizing. 
Five  kinds  of  papei  were  therefore  exposed  between  double 
windows  to  direct  sunshine  and  air  for  two  periods  of  two 
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months  each,  ami  tested  at  the  end  of  each  period  as  to 
the  permanence  of  their  sizing.  They  had  been  proved 
normal  in  this  respect  at  the  beginning  of  the  experiment, 
both  by  their  ability  to  bear  writing  upon  without  running, 
and  by  Leornardi's  test  (see  below).  At  the  end  of  the 
second  period  of  two  months,  four  out  of  the  five  kinds 
(which  comprised  paper  from  linen  and  cotton  rags  with 
and  without  wood  and  straw  cellulose)  were  no  longer  fit 
for  writing  upon,  while  the  fifth,  made  of  a  mixture  of 
wood  pulp  and  wood  cellulose  and  containing  13 '5  per  cent, 
of  ash,  was  almost  unaffected,  although  its  colour  was  most 
altered,  having  changed  to  a  well-marked  brown  tint.  That 
this  effect  of  exposure  to  air  and  sunshine  on  the  rosin  used 
in  sizing  the  papers  was  due  to  the  action  of  light,  and 
not  to  that  of  oxygen  or  carbon  dioxide,  was  shown  by 
experiments  in  which  the  papers  were  enclosed  in  vessels 
filled  with  these  gases  and  kept  iu  diffused  daylight  without 
suffering  change. 

The  exact  nature  of  the  alteration  in  rosin  brought  about 
by  the  action  of  light  is  difficult  to  determine.  A  piece  of 
rosin  exposed  to  sunshine  loses  its  vitreous  appearance  and 
becomes  covered  with  a  yellow  powder  ;  a  similar  change  in 
the  rosin  on  the  paper  would  cause  it  to  lose  its  impermea- 
bility. The  reason  for  this  change  in  the  rosin  may  be  the 
loss  of  certain  volatile  constituents  followed  by  crystallisa- 
tion of  the  residue,  in  a  manner  analogous  to  the  alteration 
of  barley  sugar  from  the  vitreous  to  the  crystalline  state 
consequent  on  the  volatilisation  of  the  small  quality  of 
water  it  originally  contained. 

(B.)  Characteristic  Difference  of  Animal  and  Rosin 
Sizing. — A  paper  sized  with  rosin,  when  extracted  with 
absolute  alcohol  gives  a  solution  which,  poured  into  excess 
of  water,  yields  a  milky  turbidity  due  to  precipitated  rosin. 
Another  test  is  based  on  the  Raspail  reaction,  rosin  giving 
with  sugar  solution  and  sulphuric  acid,  a  violet-red  colour 
similar  to  that  produced  by  albuminoids.  The  sugar  may 
be  omitted  as  enough  is  formed  for  the  reaction  by  the 
action  of  the  sulphuric  acid  on  the  cellulose  of  the  paper. 

The  presence  of  animal  size  is  detected  by  treating  the 
aqueous  extract  of  the  paper  with  tannin.  The  following 
fundamental  distinction  between  papers  sized  with  rosin  and 
gelatin  is  found  to  exist.  In  the  former  the  rosin  is 
distributed  uniformly  throughout  the  substance  of  the  paper, 
while  in  the  latter,  whether  the  sizing  has  been  performed  in 
the  pulp  or  sheet,  it  is  always  found  exclusively  on  the 
surface  of  the  finished  product.  This  peculiar  property  of 
gelatin  can  be  shown  by  saturating  a  plaster  of  Paris  slab 
with  gelatin  solution  coloured  suitably,  and  breaking  it  when 
dry,  on  which  it  will  be  found  to  be  coloured  to  a  trifling 
depth,  the  inner  part  being  white.  On  these  facts  this  test 
is  based  : — A  half-sheet  of  paper  is  repeatedly  crumpled  and 
unfolded,  and  when  the  surface  has  been  thoroughly  chafed 
is  smoothed  out  and  written  upon ;  if  it  is  sized  with  rosin 
the  inscribed  characters  are  but  little  blurred,  while  if 
animal  size  has  been  used  they  run  freely  and  are  visible 
from  the  opposite  side  of  the  sheet.  Leonhardi  has  modified 
this  test,  removing  the  doubtful  element  introduced  by  the 
manual  use  of  pen  and  ink.  A  pipette  of  which  the  exit  is 
10  cm.  above  the  paper,  and  which  delivers  drops  weighing 
0-03  grm.  each,  is  filled  with  a  solution  of  feme  chloride 
containing  1-531  per  cent,  of  iron.  A  single  drop  is  allowed 
to  fall  and  to  remain  on  the  paper  for  the  same  number  of 
seconds  that  1  sq.  m.  of  the  paper  weighs  in  grammes,  when 
it  is  removed  by  blotting  paper,  and  the  under  side  of  the 
paper  dabbed  with  a  plug  of  wadding  wet  with  a  weak 
solution  of  tannin  ;  the  production  of  a  black  colour  proves 
the  iron  solution  to  have  penetrated,  and  therefore  shows 
the  sizing  to  be  of  animal  origin,  while  in  the  contrary  case 
the  presence  of  rosin  is  demonstrated. — B.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTKACTS. 

Physiological   Action   of    Sulphones.      E.    Baumann    and 
A.  Kast.     Zeits.  f.  physiol.  Chem.  1889,  15,  52. 

Experiments  on  the  physiological  action  of  sulphones  and 
disulphones  showed  a  distinct  connexion  between  constitu- 
tion, on  the  one  hand,  and  action  on  the  system,  with 
corresponding  decomposition  of  the  substance,  on  the  other 
hand.  It  was  thought  desirable  to  ascertain  in  how  far 
the  action  of  sulphonal  corresponded  with  the  action  of 
similarly  constituted  bodies ;  whether  any  influence  was 
exerted  by  the  sulphonie  group,  or  by  the  ethyl,  or  methyl 
groups  ;  and,  finally,  what  differences  manifest  themselves 
in  disulphones  by  substituting  ethyl  groups  for  methyl  in 
the  sulphonie  groups.  Disulphones,  in  which  the  sulphonie 
groups  are  attached  to  different  carbon  atoms,  were  not 
considered;  the  action  of  those  only  was  considered  in 
which  the  sulphonie  groups  are  both  attached  to  one  and 
the  same  carbon  atom.  Such  disulphones  are  divisible  into 
three  distinct  classes — 

(1)  CH.,(S0-,R\,  methylene  disulphones. 

(2)  CH.K'(SO;R)2 methenyl  disulphones. 

(3)  CR'R"(SO.,R); ketone  disulphones. 

The  experiments  show  that  diethyl  sulphone,  the  methylene 
disulphones,  and  ethylenediethyl  sulphone  pass  through  the 
system  undecomposed,  and  consequently  these  bodies  exert 
no  action  on  the  system.     The  methenyl  disulphones — 

R'  v       /  SCR 
H  /     ^SOoR 

are  for  the  most  part  decomposed  in  the  system,  but  the 
ketone  disulphones — 

R'  s         .  SO.R 
R"  /     \  S02R 

are  so  completely  transformed  that  traces  of  the  same  may 
only  be  detected  in  the  urine  after  administration  of  con- 
siderable doses.  It  would  thus  seem  that  in  the  system  the 
ketone  disulphones  are  the  most  easily  decomposed  of  all. 
At  the  same  time  they  resist  the  action  of  alkalis,  strong 
acids,  and  oxidising  agents,  as  sulphonal  itself  does,  more 
than  the  other  disulphones.  And  in  physiological  action, 
just  as  in  chemical  character,  the  inethenyl  disulphones 
rank  themselves  between  the  other  two  classes.  The  experi- 
ments show,  moreover,  that  only  such  disulphones  are  active 
as  contain  ethyl  groups,  and  the  intensity  of  such  action  is 
dependent  on  the  number  of  ethyl  groups.  The  group 
SO.,,  as  such,  exerts  no  action  ;  the  group  S02C2H5  is  equi- 
valent to  an  ethyl  group  combined  with  the  same  carbon 
atom.  The  authors  are  thus  led  to  consider  that  the  sulphur 
has  only  an  indirect  action  on  the  system  in  so  far  as  a 
stable  compound  containing  two  ethyl  residues  is  thereby 
obtained.  Owing  to  this  is  doubtless  due  the  limited  action 
of  sulphonal  on  the  system  ;  and  this  may  serve  to  explain 
why  fatalities  by  excessive  doses  of  sulphonal  have  not 
occurred. — T.  L.  B. 


Synthesis  of  Pyridine  and  Piperidine    Bases   containing 

Oxygen.  A.  Ladeuburg.  Ber.  22,  2583—2590. 
Referring  to  previous  investigations  on  the  subject,  the 
author  states  that  he  obtained  remarkable  results  by  means 
of  the  three  following  reactions: — (1)  Substituting  alkyl 
radicles  in  the  pyridine  nucleus,  by  heating  pyridine  bases 
with  alkyl-iodides.  (2)  Converting  pyridine  bases  into  the 
corresponding  piperidine  bases  by  means  of  sodium  and 
absolute  alcohol.  (3)  Forming  condensation  products  by 
acting  with  aldehydes  upon  substituted  pyridine  bases, 
and  thereby  forming  unsaturated  compounds. 

For  the  last  two  years  the  author  tried  to  find  a  method 
of  preparing  pyridine  bases  containing  oxygen,  and  has  at 
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last  succeeded,  by  forming  direct  addition  products  from  a 
substituted  pyridine  bases  and  aldehydes,  without  elimina- 
tion of  water.  He  describes  the  bodies  thus  obtained  as 
"alkines,"  and  has  prepared  the  following  compounds: 
a-picolylalkine,  C5H4NCH2CH2OH,  boiling  at  179  C, 
undi  i  25  mm.  pressure,  and  forming  a  colourless  syrup.  On 
treating  tliis  base  with  potash  or  concentrated  sulphuric 
arid,  viiivl-pvriiliiif,  C'.HjNCHj,  is  obtained,  a-pipecolyl- 
alktne,  <  '',//,,'( C7 /,.  c  II, OH)  NH  (the expression  "  pipe  " 
being  used  us  an  abbreviation  for  the  radicle  of  piperidine). 
l:>  methylating  this  body,  methylpipecolinalkine  is  obtained^ 
which  is  of  some  interest,  as  it  only  contains  two  hydrogen 
atoms  more  than  tropine.  He  also  prepared  a-pipecolyl- 
me^ZaZAme.CsHgCCHo.CHjOHCH^NH,  which  body  stands 
in  close  relation  with  Werthehn's  conydrin. — 0.  J.  S. 


Cinnamylcocaine.     C.  Liebermann.     Ber.  22,  26C1— 2G62. 

Tin:  cinnamylcocaine  found  by  Giesel  (this  Journal,  1889, 
1004),  as  predicted  by  the  author,  in  the  amorphous  bases 
accompanying  cocaine,  has  been  further  examined  by  the 
latter.  As  Giesel  has  proved  the  identity  of  the  natural  base 
with  that  synthesised  by  the  author  as  far  as  regards  the 
following  properties,  melting  point,  appearance,  solubility, 
and  behaviour  on  decomposition,  there  only  remained  the 
careful  examination  of  the  crystalline  form  to  definitely 
establish  the  identity.  The  crystalline  form  of  cinnamyl- 
cocaine obtained  from  coca  leaves  is  now  found  to  be 
precisely  the  same  as  that  of  the  artificial  product. — E.  B. 


On  the  Ethereal  Oil  of  Betel  Leaves.    J.  1*'.  Evkman. 
Ber.  22,  2736—2754. 

The  author  prepared,  in  1885,  betel  oil  from  freshly 
gathered  leaves  of  Chavica  little  Miq.  =  Piper  Belle  L.  of 
the  botanical  gardens  in  ISuitcnzorg  (Java).  This  oil  is  a 
slightly  greenish-yellow  coloured  liquid  of  an  aromatic  taste 
and  smell,  which  turns  brown  on  being  exposed  to  the  action 
of  air,  and  at  the  same  time  acquires  a  burning  taste.  The 
oil  is  slightly  levo-rotatory  (—3-5°  pro  2  dm.  layer  in 
sodium  light),  and  has  a  specific  gravity  of  0-959  at  27°. 
The  author  has  succeeded  in  isolating  three  chief  com- 
ponents from  this  oil,  citreneterpene,  a  sesqui-terpene,  and 
para-allylpheuol  (ChaoicoV), — 

(l)II)(l) 


C,,H, 


/' 


'\C3H5(4) 

whereas,  according  to  a  report  of  Schimmel  and  Co.,  in 
Leipzig,  betel  oil  contains  chiefly  eugenol  and  a  hydrocarbon 
boiling  at  260°.  In  a  later  publication,  however,  on  this 
subject  by  tin  above  firm,  betel  oil  was  found  not  to  contain 
eugenol,  but  an  isomeric  body — 

/OCH3(l) 

C6H3f-OH(2) 

Vti^q 

(Bertram  and  Gildemeister,  this  Journal,  1889,  81G), 
which  they  named  "  betelphenol."  The  phenolic  body 
chavicol,  which  was  isolated  from  the  oil  by  means  of  KOH 
and  precipitation  with  dilute  acid,  boils  at  237^,  and  forms 
a  colourless  clear  liquid  of  characteristic  taste  and  smell, 
and  has  a  specific  gravity  t>f  1-041  at  13°.  According  to 
the  author,  chavicol  possesses  a  far  greater  antiseptic  powi  r 
than  either  phenol  or  eugenol,  being  about  five  tines 
stronger  than  phenol  and  twice  as  strong  as  eugenol.  The 
hydrocarbons  isolated  from  the  oil  boiled  between  173° — 
190°  and  190' — 220°,  did  not  yield  a  pure  terpene  of  a 
constant  boiling  point,  but  probably  contained  cymol  and 
eineol,  &c,  but  no  pinene.  The  loner  boiling  portion  of 
eil  i ,  ih  ,  \\  itli  a  decided  smell,  bad  a  specific  gravity  of  0-  848 
at  16  ami  a  rotatory  power  of  —  5J  20'.  The  other  part 
bad  a  greater  rotatory  [lower, and  probably  contains  menthol. 
The  author  concludes,  after  carefully  comparing  this  oil 
with  the  oil  from  Schimmel  and  Co.,  that  they  are  distinctly 
different,  and  as  the  latter  does  not  contain  the  lower  boiling 
bodies,  they  can  hardly  claim  the  name  betel  oil  for  their 
product. — 0.  .1.  S. 


On   the    Chemical    Constitution   •>!'    Safrol.     T.    Poleck. 
Iter.  22,  2801— 28G3. 

In  order  to  substantiate  the  formula  of  safrol,  which  was 
supposed  tii  be  allyldioxybenzene,  <  ',,11,  (<  >a<  ll_;(  ':,H .,,  this 
body  was  oxidised  with  a  1  per  cent,  solution  of  potassium 
permanganate.  The  products  obtained,  however,  were 
piperonal,  piperonilic  acid,  carbonic  acid,  formic,  acetic  and 
oxalic  acid,  but  no  propionic  acid.  Under  these  circum- 
stances the  present  formula  of  safrol  can  be  maintained  no 
longer. — O.  J .  S. 

On  Hydrocarbon  inthe Ethereal  oil  of  Carlina Acaulis L. 
F.  W.  Semmler.    Chem.  Zeit.  13,  1158. 

The  ethereal  oil  of  the  earline  thistle,  which  is  dark  reddish 
brown  with  the  characteristic  narcotic  odour  of  wurzel, 
sp.  gr.  1-026  at  21-9,  boiling  point  265° — 300°,  gave  on 
ultimate  analysis  C,  85-89;  H,  6-75;  O,  7-36.  By  distilling 
in  vacuo  a  clear  yellow  fraction  distilling  at  lj."i  vis 
obtained,  of  which  the  ultimate  analysis  was  C,  87"42j 
H,  10-84.  This  fraction  redistilled  in  vacuo  over  metallic 
sodium  gave  a  colourless  distillate  of  elementary  composition 
C,  88-21;  11,11-74.  Thus  undoubtedly  a  hydrocarbon  is 
obtained :  the  formula  (CSHS)„  corresponds  to  the  terpene 
series.  The  boiling  point  at  the  ordinary  pressure  is  2503 — ■ 
253°.     From  the  crude  oil  12  per  cent,  of  this  hydrocarbon 

!  obtained.     The  author  is   e 
further  bodies  iu  this  oil. — D.  A.  S. 


Action  of  Dilute  Acids  on  Benzoylsulphonic-imide  and  the 
Analysis  of  Commercial  Saccharine.  I.  Remsen  and 
W.  M.  Burton.     Auier.  Chem.  Jour.  11,  403—408. 

When  benzoylsulphonic-imide  is  boiled  with  hydrochloric 
acid  it  is  first  converted  into  orthosulphamiebenzoic  acid, 
but  on  continued  boiling  it  is  completely  converted  into 
hydrogen  ammonium  ortbosulphobenzoate ;  the  changes 
which  take  place  are  probably  represented  by  the  equations — ■ 

,  CO  v  .  COOH 

C6H4(  >NH  +  H20  =  C6H  / 


C6JL. 


/ 


COOH 


+  1LO  =  C0H4 


/ 
\< 


COOH 


\sOaNHa  stU)XH4 

A  number  of  experiments  showed  that  this  change  is 
brought  about  most  quickly  (in  8 — 10  minutes)  by  an  acid 
prepared  by  diluting  pure  hydrochloric  acid  of  sp.  gr.  1-17 
with  8 — 10  parts  of  water.  The  concentrated  acid  has  only 
a  slow  action  at  100°,  but  at  150°  the  change  takes  place 
rapidly.  The  end  of  the  reaction  can  If  readily  ascertained 
by  tasting  the  solution,  the  quantity  of  the  orthosulphamie- 
benzoic acid  present  being  insignificant. 

The  easy  conversion  of  benzoylsulphonic-imide  into  a 
substance  which  is  readily  soluble  in  water  suggests  a 
method  for  determining  this  constituent  of  saccharine. 

l'lie  commercial  article  contains  at  least  three  substances, 
namely,  benzoylsulphonic-imide,  parasulphamicbenzoic  acid, 
and  potassium  hydrogen  ortbosulphobenzoate,  possibly  also 
some  unoxidised  sulphonicamides.  When  commercial  sac- 
charine is  boiled  with  excess  of  dilute  (1 :8)  hydrochloric 
acid  the  sulpbimide  is  converted  into  ammonium  hydrogen 
orthosulpboben/oate,  whilst  the  other  compounds  remain 
unchanged. 

If  the  solution  is  concentrated  and  allowed  to  cool,  the 
parasulphamicbenzoic  acid,  which  is  very  sparingly  soluble 
in  cold  water,  crystallises  from  the  solution  (quite  free 
from  any  ortho-acid)  and,  on  filtering,  the  potassium  and 
ammonium  salts  of  the  orthosulphobenzoic  acid  will  be 
present  in  the  filtrate.  The  combined  weight  of  these  -alt- 
can  be  determined  by  evaporating  to  dryness,  and  the 
quantity  of  potassium  salt  in  the  residue  can  be  ascertained 
by  estimating  the  quantity  of  potassium. 

The  difference  between  the  combined  weight  and  that  of 
the  potassium  hydrogen  ortbosulphobenzoate  alone  gives 
the  weight  of  the  ammonium  hydrogen  orthosulphobenzoate, 
and  consequently  that  of  the  original  benzoylsulphonic-imide. 
No  potassium  salt,  other  than  that  of  orthosulphobenzoic 
acid,  was  detected  in  experiments  with  commercial  saccharine. 
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The  most  convenient  method  for  the  analysis  of  saccharine 
was  found  to  be  the  following : — About  2  grms.  of  saccharine 
arc  boiled  for  an  hour  with  100  cc.  of  hydrochloric  acid 
(1:8)  in  a  flask  of  250  cc.  capacity  provided  with  a  reflux 
condenser.  The  clear  solution  is  then  concentrated  to  15  cc. 
in  a  dish,  allowed  to  stand  for  several  hours,  the  crystals  of 
the  parasulphonic  acid  collected  on  a  weighed  titter,  washed 
with  cold  water,  dried  at  80°  and  weighed.  The  nitrate  and 
washings  are  evaporated  to  dryness,  weighed,  and  the 
potassium  in  the  residue  determined  by  treating  a  weighed 
portion  with  sulphuric  acid. 

The  results  of  five  parallel  analyses  of  two  samples  of 
saccharine  are  given  below  (in  percentages)  :— 

Sample  I. 


I. 

11. 

III. 

IV. 

V. 

Parasulphamicbenzoic  acid . . 

19-20 

50-30 

43 '70 

51-01 

50-75 

42-42 

42-71 

!:;■;:> 

43-80 

12-18 

Potassium  hydrogen  sulpho- 

720 

0-91 

7-21 

7-22 

7-12 

Sample  II. 


I. 

II. 

III. 

IV. 

V. 

Parasulphamicbenzoic  acid. . 

13-79 

15-13 

46-26 

43-48 

U'7S 

Benzoylsulphonic-imide  

43-65 

43-29 

47-95 

48-22 

is-:,3 

Potassium  hydrogen  sulpho* 

s-io 

7-9S 

7-90 

7-99 

7'99 

These  analyses  show  that  the  quantity  of  benzoylsulphonic- 
imide  in  commercial  saccharine  is  somewhat  less  than  50  per 
cent.,  so  that  the  commercial  article  has  a  sweetening  power 
about  1-0  times  as  great  as  that  of  cane  sugar. — F.  S.  K. 


A  New  Iodoform  Industry.    S.  Casthelaz,  Bruere,  and  Co. 

Rep.  de  Pharm.  45,  481. 

IonoFOHM  is  prepared  from  Varec  soda  by  Suilliol  and 
Raynaud's  process  (see  this  Journal  1889,  210)  at  the 
manufactory  of  S.  Casthelaz,  Bruere,  and  Co.,  at  la 
Poterie-de-Belbeuf,  near  Rouen.     The  alkaline  iodides  are 

extracted  from  the  Varec  soda  by  systematic  washing  with 
cold  water,  or  by  means  of  steam  extraction,  aided  by  a 
mechanical  stirring  apparatus.  The  solution  obtained  is 
desulphurised  by  known  methods  and  filtered.  The  clear 
filtrate  is  mixed  in  a  large  vat,  provided  with  stirring 
apparatus,  with  sodium  hydrate,  acetone,  and  sodium 
hypochlorite.  The  iodoform  which  separates  is  purified 
in  the  usual  way.  The  mother-liquor  from  these  operations 
is  worked  up,  first  for  potassium  sulphate  and  chloride,  and 
then  for  bromine.— H.  T.  P. 


Action    of  Hydrocyanic  Acid  on   Calomel.     Fouquet.     J. 
Pharm.  Chim.  1889,  397. 

The  gray  colour  caused  by  the  action  of  hydrocyanic 
acid  on  calomel  has  long  been  known.  Scheel  gives  the 
reaction  :  2  HgCl  +  2  HCN  =  Hg  +  Hg(CN)2  +  -2  IK  I. 
Bussy  and  Buiquet  treated  1  grin,  of  calomel  repeatedly 
with  hydrocyanic  acid  (1:10)  and  obtained  0-42  grm.  of 
mercury  and  0*56  grm.  of  mercuric  chloride,  and  concluded 
that  the  hydrocyanic  acid  simply  decomposed  the  calomel 
into  mercury  and  mercuric  chloride.  As,  however,  this 
ran  counter  to  thermo-chemical  considerations,  the  author 
repealed  their  experiments  and  obtained  the  same  quantity 
of  mercury  left,  hut  on  examining  the  filtrate  found  that 
it  was  not  a  solution  of  mercuric  chloride  mixed  witli 
hydrocyanic  acid,  hut  one  of  mercuric  cyanide  in  hydro- 
chloric acid,  for  it  was  strongly  acid  in  reaction,  gave  no 
precipitate  with  potash,  and  if  first  neutralised  none  with 


potassium  iodide.  On  evaporating,  mercuric  chloride  was 
certainly  left,  due  to  the  expulsion  of  hydrocyanic  acid 
by  hydrochloric  acid  as  concentration  proceeded.  It, 
therefore,  appears  that  the  reaction  occurs  in  the  manner 
indicated  by  Scheel,  hut  it  is  never  complete  by  a  single 
treatment  with  hydrocyanic  acid,  for  it  ceases  directly  the 
proportion  of  hydrochloric  acid  present  rises  to  a  certain  limit. 
It  can  he  aided  by  neutralising  the  acid  as  it  forms,  and 
hindered  by  the  addition  of  an  initial  dose  of  acid.  Pharma- 
ceutical preparations  containing  hydrocyanic  acid  and 
calomel,  though  apt  to  become  discoloured  from  this 
reaction,  are  not  more  dangerous  on  account  of  the 
mercuric  cyanide  formed  than  they  are  from  the  corre- 
sponding quantity  of  hydrocyanic  acid  originally  present. 

— b.  b. 


Ouaba'io — The  Poison  of  the  Somalia.      Cathclihcau.     J. 
Pharm.  Chim.  1889,  436. 

Along  the  whole  of  the  west  coast  of  Africa,  especially 
in  the  couutry  of  the  Somalis,  occurs  a  tree  used  by  the 
natives  for  the  preparation  of  their  arrow-poision,  and 
called  by  them  Ouaba'io.  Its  wood  is  yellowish  white, 
very  hard  and  dense,  odourless,  hut  possessing  a  strong 
bitter  taste.  Arnaud  has  isolated  from  it  (this  Journal, 
1889,  211;  1888,  586)  Ouabain,  C^H^O,.,  which  has  a 
physiological  action  similar  to  that  of  strophanthiii,  C31H4sO,o, 
but  which  is  twice  as  toxic,  the  poisonous  dose  being  about 
0-2  mgrm.  per  kilo,  of  body-weight  (this  Journal,  1888, 
765).— B.  B. 


Somnal.     E.  Ritsert.     Pharm.  Zeit.  1889,  674. 

Radlauer   has  patented  and  brought  upon  the   market  a 
soporific  to  which  he  assigns  the  formula — 
/OC2H5 
CCI3  —  c(-  If 

\xiicooaii5 

and  the  name  Somnal.  He  prepares  it  by  heating  a  mixture 
of  equal  parts  of  chloral  hydrate,  urethane  and  alcohol  to 
100°  C.  The  author  disputes  the  possibility  of  such  a  mode 
of  preparation  ;  there  is  no  evidence  of  any  reaction  occurring 
when  these  bodies  are  mixed  cold,  uo  chloral  ethylate  is 
formed  at  100'  C,  and  chloral  urethane  is  decomposed  at 
10o  ('.  Although  chloral  hydrate  will  give  no  reaction 
under  these  conditions,  chloral  will,  and  one  obtains  chloral 
alcoholate  or  chloral  urethane  according  to  the  order  of 
addition  of  the  reacting  substances,  the  product  being  in  one 
case  nnattacked  by  the  subsequent  addition  of  alcohol,  and 
in  the  other  of  urethane.  "  Somnal  "  is  therefore  nothing 
but  a  mixture  of  chloral  hydrate,  urethane  and  alcohol. 

- — B.  B. 

PATENTS. 

Improvements  in  the  Preservation  of  Peroxide  of  Hydrogen. 

C.  T.  Kingzett,  London.     Eng.  Pat.  15,993,  November  5, 
1888.     id. 

A  small  quantity,  sa37  1  per  cent,  of  cither  of  the  following 
substances,  is  added  to  the  solution  of  hydrogen  peroxide : 
alcohol,  acetic  acid,  chloral,  chloroform,  or  glycerin,  alcohol 
being  preferred. — J.  M.  H.  M. 


Apparatus  for  the  Production  of  Ozone.  E.  Fahrig  and 
II.  E.  Billing,  London.  Eng.  Pat.  16,139,  November  7, 
1888.  6d. 
This  invention  relates  to  the  production  of  ozone  by 
subjecting  air  to  electrical  action  in  the  following  manner : — 
By  means  of  a  pump,  blower,  or  fan  a  current  of  dry  and 
purified  air  is  passed  in  thin  layers  between  a  number  of 
corrugated  plates.  "Each  plate  is  made  of  non-conducting 
material  coated  on  one  surface  with  metal  foil,  and  is 
connected  to  one  of  the  terminals  of  the  secondary  coil  of 
an  inductor,  the  next  plate  in  order  being  connected  to  the 
othei  terminals  of  a  dynamo-electric  machine  producing 
alternating  currents." — O.  .1.  S. 
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Improvements  in  Dental  Anodynes  or  Obtundents.     R.  I. 

Hunter,  Norfolk,  U.S.A.     Eng.  Pat.  17,627,  December  3, 

1888.     id. 
The  compound  consists  of  an  aqueous  solution  containing 
chloral,  cocaine,  arsenic,  creosote,  and  carbolic  acid. 

— E.  E.  B. 


The  Manufacture  of  a  Substitute  for  Musk.  E.  Schnaufer 
ami  H.  Hupfeld,  Frankfort,  Germany.  Eng.  Pat.  18,521, 
December  18,  1888.  -id. 
This  invention  relates  to  the  manufacture  of  a  substitute 
for  musk.  Aromatic  hydrocarbons  such  as  benzene,  toluene, 
or  xylene,  are  converted  into  isopropyl,  isobutyl,  or  isoamyl 
derivatives  and  then  nitrated,  and  the  products  of  this 
reaction  are  poured  into  water,  whereupon  a  reddish-brown 
oil  separates  out,  which  is  washed  several  times  in  alkaline 
water.  For  instance,  if  metaxylene  be  heated  with  isabenzyl- 
alcohol  and  chloride  of  zinc  under  pressure,  and  the  resulting 
dimethylisopropylbenzene  subsequently  treated  with  nitric 
acid,  an  oil,  CrHirNO.,,  is  obtained,  which,  in  a  concentrated 
condition  possesses  a  s\veet  smell,  whilst  in  a  dilute  alcoholic 
solution  it  gives  off  a  penetrating  and  enduring  musk-like 
odour. — 0.  J.  S. 


Iniproeed  Apparatus    for    Percolating   and    Expressing 

Tinctures,   Fluid  Extracts,  or   Concentrated  Infusions. 

F.    Tebbutt,    London.       Eng.    Pat.    486,    January     10, 

1889.     erf. 

The  apparatus   consists   of   a  cylindrical  vessel,   having  a 

perforated   false  bottom  and    provided  with   a  "  screw   or 

press"  by  means  of  which  the  ingredients  to  be  treated  may 

be   compressed  between  this  false  bottom  and  a  perforated 

plate.— 0.  H. 


Development    with     Quinol    containing    Potassium    Ferro- 
cyanide.   E.  Himly.    Phot.  Corresponded.,  26,  160 — 162. 

The  addition  of  potassium  ferrocyanide  to  the  quinol 
developer  gives  a  greater  amount  of  detail  with  increased 
contrast  in  the  image,  and  at  the  same  time  reduces  the  time 
required  for  development.  The  use  of  potassium  bromide 
is  not  necessary  unless  the  film  has  a  tendency  to  fog.  The 
ferrocyanide  is  best  kept  in  the  form  of  a  30  per  cent. 
solution,  which  is  added  in  drops  as  occasion  requires. 

— C.  H.  H. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Development  with  Quinol.  E.  Himly.  Phot. 
Correspondenz,  26,  152 — 159. 
Potassium  metasulphite  preserves  the  quinol  solution  better 
than  sodium  sulphite  alone,  but  it  is  not  advisable  to  reduce 
the  quantity  of  the  latter  since  it  exerts  a  beneficial  effect  on 
the  colour  of  the  image.  Four  parts  of  quinol  in  1,000  is 
the  smallest  quantity  which  can  be  used  with  good  results. 
The  addition  of  2  to  3  per  cent,  by  volume  of  a  solution 
of  sodium  hydroxide  (1:8)  to  the  ordinary  solution  of 
quinol  and  an" alkaline  carbonate  reduces  the  time  required 
for  development,  and  gives  a  considerable  increase  in  the 
amount  of  detail  in  the  image,  and  a  more  brilliant  negative 
generally.  It  is  also  an  advantage  when  developing  positive 
images  on  glass  or  paper.  Potassium  metasulphite  acts  as 
a  restrainer  of  considerable  power  when  used  with  either 
quinol  or  pyrogallol,  and  in  the  latter  case  the  addition  of  a 
small  quantity  of  the  dilute  sodium  hydroxide  solution  to 
the  ordinary  developer  containing  sodium  or  potassium 
carbonate  is  a  distinct  improvement.  In  all  cases  the  time 
required  for  the  first  appearance  of  the  image  and  for  the 
completion  of  development  wiis  considerably  less  with  pyro- 
gallol than  with  quinol. 

Solutions  recommended  are  as  follows  : — 

A.  Quinol,  10  parts;  potassium   metasulphite,  4  parts  ; 

water,  250  parts. 
1!.  Sodium  or  potassium  carbonate,  10  parts  ;  sodium 
sulphite,  5  parts;  water,  100  parts. 
Mix  HI  parts  of  A  with  50  to  75  parts  of  P>  and  25  to  50 
parts  of  water. 

The  quinol  solution  may  contain  25  to  50  parts  of  sodium 
sulphite,  with  or  without  the  potassium  metasulphite. 
Instead  of  the  alkaline  carbonate  solution,  10  parts  of  the 
quinol  solution  may  be  mixed  with  100 parts  of  water  and  10 
parts  of  a  solution  (C)  sodium  hydroxide,  5  parts ;  sodium 
sulphite,  5  parts,  and  water  40  parts. — C.  II.  1!. 


Gelatinobromide  Emulsion  prepared  with  Ammonio-Silver 
Nitrate.3.  M.  Eder.  Phot.  Correspondenz,  26,  169—171. 

Twenty-four  grms.  potassium  bromide  and  25  grins,  of 
Winterthur's  gelatin  are  dissolved  in  230  cc.  of  water  in  the 
usual  manner,  with  or  without  the  addition  of  8  cc.  of  a 
10  percent,  solution  of  potassium  iodide.  Three  gnus,  of  citric 
acid  are  dissolved  in  230  cc.  of  water,  mixed  with  30  grms.  of 
silver  nitrate,  and  then  ammonia  is  added  until  the  liquid 
just  becomes  clear.  Both  solutions  are  heated  to  50',  care- 
fully mixed  with  vigorous  agitation,  and  then  heated  for 
45  minutes  in  a  water-bath  at  40°  to  45°,  or,  if  greater 
sensitiveness  is  required,  at  50°.  Fifteen  grms.  of  gelatin 
previously  swelled  in  cold  water  and  melted  is  added,  and 
the  other  operations  are  conducted  in  the  usual  manner. 
The  filtered  emulsion,  before  coating  the  plates,  should  be 
mixed  with  1  per  cent,  by  volume  of  a  2  per  cent,  solution 
of  chrome  alum. 

The  plates  prepared  in  this  manner  are  of  moderate 
sensitiveness,  but  are  free  from  tendency  to  fog,  and  give 
images  of  good  quality.  They  are  especially  suitable  for 
landscape  work,  and  for  micro-photography.  Greater 
sensitiveness  can  be  obtained  by  digesting  the  emulsion  at 
60°  to  70',  but  the  quality  of  the  plate  is  by  no  means  so 
good.— C.  11.  I!. 

The  Acid  Fixing  Bath,   A.  Lainer.    Phot.  Correspondenz, 

26,  273—274. 
The  acid  fixing  bath  (this  Journal,  1889,637)  is  not  only 
advantageous  with  all  alkaline  developers  on  account  of  its 
power  of  removing  stains,  but  also  because  it  exerts  a 
distinct  toughening  and  contractile  influence  on  the  gelatin 
film  and  thereby  reduces  the  risk  of  frilling. — C.  H.  li. 


Development  with  Catechol  and  icith  Paraphenylenedi- 
amine.    J.  M.  Eder.    Phot.  Correspondenz,  26,  309 — 311. 

Catechol. — One  part  of  catechol  and  4  parts  of  sodium 
sulphite  were  dissolved  in  40  parts  of  water,  and  mixed 
with  twice  its  volume  of  a  solution  of  2  parts  potassium 
carbonate  in  40  parts  of  water.  Sodium  sulphite  keeps  the 
solution  clear,  although  it  somewhat  retards  development. 
Development  proceeds  much  more  quickly  than  with  a 
quinol  developer  of  corresponding  composition.  Even  when 
dilute  to  one-third  of  the  strength  given,  the  developing 
power  remained  considerable. 

Paraj'hini/h  in  diamine  gives  about  the  same  degree  of 
sensitiveness  as  pyrogallol  or  quinol.  Development  is 
regular,  and  the  image  is  grey  and  soft.  A  2  per  cent, 
solution  of  p-phenylenediamine  hydrochloride  was  mixed 
with  1  to  2  vols,  of  a  10  per  cent,  solution  of  potassium 
carbonate.  Sodium  sulphite  acts  as  a  very  powerful 
restrainer  of  development. — C.  H.  15. 


Development     with    "  Eikouogen."      J.    M.    Eder.       Phot. 
Correspondenz,  26,  519 — 521. 

"Eikonogen"  is  the  sodium  salt  of  amido-/3-naphthol- 

P  -  monosulphonic  acid.  When  mixed  with  alkalis  it 
develops  gelatinobromide  plates  successfully,  giving  soft 
and  well-gradated  images,  trie  from  fog.  It  is  best  to  keep 
the  eikonogen  and  the  alkali  in  separate  solutions.  For 
ordinary  purposes  the  following  solutions  may  he  used  : — 
(A.)  50  grins,  of  Eikonogen  dissolved  in  a  solution  of 
200  gnus,  of  sodium  sulphite  in  3,000  cc.  of  water.  (I!.)  150 
grms.  of  crystallised  sodium  carbonate  in  1,000  cc.  of  water. 
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Three  parts  of  A  are  mixed  with  1  part  of  I!,  potassium 
bromide  being  added  if  a  restrainer  be  needed.  For  brief 
exposures  5  grins,  of  potassium  carbonate  and  10  grins,  of 
sodium  sulphite  are  dissolved  in  150  cc.  of  water,  to  which 
are  added  5  grins,  of  Eikonogen. — C.  H.  13. 


Deterioration  of  Gelatinobromide  Plates.    E.  Vogel.    Phot. 

Mittheilungen,  26,  9—11  and  126—128. 
Tiik  black  rims  which  appear  on  the  development  of  dry 
plates  which  have  been  kept  for  some  time  are  due  to  the 
use  of  impure  packing  paper.  In  order  to  test  the  latter 
it  may  be  boiled  with  water,  and  the  solution  mixed  with  a 
few  drops  of  silver  nitrate  solution  and  again  boiled,  when 
a  brown  or  black  precipitate  of  silver  sulphide  will  be 
formed.  The  original  solution  may  be  mixed  with  starch 
paste  and  iodine  solution,  when  it  will  be  found  that  several 
drops  of  the  iodine  solution  are  required  to  produce  a  blue 
colouration.  Neither  of  these  tests  always  give  satisfactory 
results,  and  it  is  better  to  enclose  a  piece  of  the  paper 
between  a  sensitive  film  and  a  sheet  of  perfectly  clean 
glass  in  an  ordinary  printing  frame  in  the  dark  room  for 
about  a  week,  and  then  develop  the  sensitive  film  as  if  it 
had  been  exposed  to  light.  The  following  results  were 
obtained: — strongly-marked  action,  common  black  paper, 
glazed  common  black  paper,  smooth  black  paper,  ordinary 
note-paper;  weak  action,  ordinary  photographic  paper, 
smooth  yellow  packing  paper,  filter  paper;  no  action, 
Swedish  filter  paper,  tissue  paper,  and  tissue  paper  soaked 
in  paraffin.  The  effect  seems  to  be  due  to  the  evolution  of 
some  reducing  gases  from  the  paper,  for  it  is  not  prevented 
b\  the  insertion  of  porous  pure  paper  between  the  impure 
paper  and  the  sensitive  film. — C.  H.  IS. 


Gelatinobromide     Plates    with    fine    Grain.      O.    Lohsc. 

Phot.  Mittheilungen,  26,  25—26. 
SILVER  bromide  is  appreciably  soluble  in  gelatin  solution, 
forming  an  opalescent  solution  which  is  reddish  by  trans- 
mitted light  and  forms  an  almost  perfectly  transparent 
layer  if  allowed  to  dry  upon  glass.  J  n  contact  with 
ammonia  vapour  the  silver  bromide  separates  in  a  granular 
form,  and  in  both  this  and  the  ordinary  process  of  making 
the  emulsion,  the  fineness  of  the  grain  depends  on  the 
duration  of  the  time  of  action  of  the  ammonia.  An 
emulsion  with  a  very  fine  grain,  of  comparatively  low 
sensitiveness,  but  especially  suitable  for  micro-photography 
and  similar  purposes,  can  be  obtained  in  the  following 
manner: — Two  solutions  are  prepared  (A)  by  dissolving 
2  grins,  of  gelatin  in  a  small  quantity  of  water  at  the  lowest 
possible  temperature,  and  then  adding  1  grin,  of  silver  nitrate 
dissolved  in  a  small  quantity  of  water,  the  total  bulk  of 
liquid  being  50  cc. ;  and  (B)  by  dissolving  2  grins,  of 
gelatin  and  0'6  grm.  of  ammonium  bromide  in  50  ec.  of 
water.  The  two  solutions  are  mixed  whilst  warm,  and,  after 
vigorous  agitation,  poured  into  200  cc.  of  alcohol.  The 
precipitate  is  washed  with  cold  water  until  all  soluble  salts 
are  removed,  melted  at  a  low  temperature,  and  diluted  to 
100  cc.  Plates  are  then  coated  with  it  in  the  ordinary 
manner,  and,  after  being  dried,  are  immersed  in  a  mixture 
of  equal  parts  of  absolute  alcohol  and  water,  exposed  to 
the  action  of  ammonia  vapour  for  not  more  than  a  minute, 
and  again  dried.—  C.  II.  Ii. 


Sodium    Bichromate    in  Photo-mechanical    Printing   Pro- 
cesses.    J.  Husnik.     Phot.  Mittheilungen,  26,  238. 

Sodium  bichromate  can  be  used  in  photo-mechanical  pro- 
cesses for  all  purposes  for  which  the  potassium  salt  has 
hitherto  been  employed.  It  is  much  cheaper,  can  be  used 
in  much  more  concentrated  solutions,  and  has  not  the  same 
tendency  to  crystallise  in  the  films.  It  has  a  lower 
molecular  weight,  but  since  it  always  contains  water,  there 
is  no  need  to  make  any  alteration  in  the  weight  of 
bichromate  given  in  the  usual  formula-. — C.  11-  B. 


Orlhochromatic  Photography  with  Gelatin  Plates..     C.  H. 
Bothamley.  '  Phot.  News,  33,  563—565. 

It  is  well  established  that  a  higher  sensitiveness  to  the  less 
refrangible  rays  is  obtained  by  treating  ordinary  gelatino- 
bromide plates  with  an  ammoniacal  solution  of  an  Eosin  dye 
or  Cyanin  than  by  adding  these  substances  to  the  melted 
emulsion  or  to  the  materials  before  emulsifying,  although  ill 
the  first  case  the  plates  are  more  liable  to  deteriorate  if  kept 
for  some  time  before  being  used.  In  order  to  ascertain  the 
best  method  of  working  the  bath  process  the  author  has 
examined  the  various  modifications  which  have  been 
proposed,  the  special  points  investigated  being  the  necessity 
or  advantage  of  a  preliminary  bath  of  dilute  ammonia,  of 
adding  alcohol  to  the  sensitising  bath,  and  of  washing  the 
plate  after  treatment  with  the  dye  solution.  The  sensitive- 
ness of  the  plates  to  the  less  refrangible  rays  was  determined 
by  the  method  previously  described  (this  Journal,  7,  7G7). 
All  experiments  were  made  in  duplicate  with  plates  prepared 
by  different  methods,  and  the  results  are  given  in  the  form 
of  tables.  The  selective  sensitiser  (/or.  cit.)  employed  was 
Erythrosin,  and  the  conclusions  arrived  at  are  : — (1)  Alcohol 
up  to  10  per  cent,  has  no  influence  whatever  and  may  be 
dispensed  with  in  all  cases  where  the  dye  is  soluble  in  water; 
alcohol  in  larger  proportion  produces  a  distinct  decrease  in 
sensitiveness.  (2)  With  a  concentration  of  the  dye  solution 
not  exceeding  1  in  5,000  the  washing  of  the  plate  after 
immersion  in  the  bath  is  unnecessary.  (3)  A  preliminary 
bath  of  dilute  ammonia  is  also  unnecessary.  With  the 
particular  plates  used  no  increase  of  sensitiveness  was  gained 
by  increasing  the  concentration  of  the  dye  from  1  in  10,000 
to  1  in  5,000,  but  if  the  plates  have  been  prepared  with  hard 
gelatin  or  have  been  treated  with  chrome  alum  it  is  advisable 
to  use  the  stronger  bath  or  to  increase  the  time  of  immersion. 

Ives  floods  ordinary  dry  plates  with  an  alcoholic  solution 
of  the  dye  (1  in  1,750),  allows  the  alcohol  to  evaporate, 
and  then  washes  with  water;  but  it  was  not  easy  to  see  why 
this  method  should  give  results  different  from  those  obtained 
by  simple  immersion  in  a  dilute  aqueous  solution  of  the 
dye,  and  photometric  measurements  confirm  this  supposi- 
tion. The  author  was  unable  to  obtain  satisfactory  results 
by  using  Cyanin  in  this  manner. 

The  best  results,  as  regards  sensitiveness  to  the  less 
refrangible  rays,  are  obtained  in  the  following  simple 
manner:  Dust  the  plate,  and  immerse  it  for  two  or  three 
minutes  in  a  solution  containing — 

Parts. 

Dye  solution  (1  :  1,000) 1  to  2 

Ammonia  (1 :  10) 1 

Water up  to    10 

Allow  the  plate  to  drain  for  some  time,  place  the  lower 
edge  on  filter  paper,  to  remove  the  ridge  of  liquid  which 
collects  there,  and  dry  in  a  pure  atmosphere  in  the  dark. 

.Some  experiments  on  the  sensitising  action  of  rhodamin 
were  made  in  a  similar  manner.  The  sensitising  effect  for 
the  less  refrangible  rays  varies  considerably,  according  to 
the  manner  in  which  the  original  plates  were  prepared,  but 
is  always  less  than  that  of  Erythrosin. 

The  results  of  a  series  of  experiments  on  the  use  of 
orthochroniatic  plates  for  landscape  work  are  also  described, 
and  the  considerations  involved  ill  the  use  of  a  transparent 
yellow  screen  to  reduce  the  intensity  of  the  blue  and  violet 
rays  are  discussed. — C.  H.  B. 


The  Substitution  of  Gelatin  for  Collodion  in  Photography. 
J.  Franklin  Inst.  98,  233,  231. 

The  Committee  on  Science  and  the  Arts  of  the  Franklin 
Institute  has  awarded  the  "  John  Scott  Legacy  Premium  and 
Medal  "  to  Dr.  Maddox  for  his  invention  of  the  gelatino- 
bromide process  as  published  by  him  in  the  British  Journal 
of  Photography,  September  8,  1871,  in  the  following  terms  : 
"Originally  thirty  grains  of  gelatin  were  swelled  in  cold 
water,  then  dissolved  by  heat,  four  drachms  of  pure  water  and 
two  drops  of  aqua  regia  being  added.  To  this  solution 
eight  grains  of  cadmium  bromide  and  fifteen  grains  of  silver 
nitrate  were  added,  forming  a  tine  milky  emulsion  of  silver 
bromide.  Without  further  treatment  this  was  spread 
upon    glass   plates   and   dried.     The   plates  were   tested   by 
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exposing  them  beneath  negatives  and  gave  a  faint  but  clear 
image  when  developed  with  a  plain  solution  of  pyrogalhc 
acid  :  intensification  with  pyro  and  nitrate  of  silver  followed. 
*  *  *  So  far  as  can  be  judged,  the  process  seems 
worth  more  carefully  conducted  experiments,  and  if  found 
advantageous,  adds  another  handle  to  the  photographer's 
wheel."— B.  15. 


of  the  internal  cameras  is  provided  with  a  plate  holder  and 
a  coloured  glass  screen.  One  lens  only  is  used,  and  inside 
the  larger  camera  is  a  rotating  disc  with  transparent  sectors 
and  opaqne  reflecting  sectors,  so  arranged  in  conjunction 
with  a  plane  mirror  that  when  the  disc  is  rotated  the  rays 
from  the  lens  are  admited  to  the  three  cameras  in  rapid 
alternation. — C.  H.  !!■ 


Foimic  Aldehyde  and    its  Compounds  applied  to  Photo- 
graphy.    3:  Sehnauss.     Chem.  Zeit  13,  1633. 

Tin:  well-known  property  of  the  aldehydes  to  reduce  silver 
to  the  metallic  etate  from  an  ammoniaeal  solution  of  silver 
nitrate,  especially  when  warmed,  suggests  their  application  to 

photographv.  Hut  their  use  has  heretofore  been  impractical 
owiDC  to  their  strong  odour,  their  insolubility  or  difficult 
solubility  in  water,  and  the  facility  with  which  they  oxidise 
on  exposure  to  the  air.  The  aldehydes,  however,  and 
in  particular  formic  aldehyde,  form  easily  soluble  com- 
pounds with  the  alkaline  bisulphites,  and  these  salts  may 
be  used  with  advantage,  in  many  ways,  in  photography.  A 
process  in  which  they  are  employed  has  been  patented  by 
Schwartz  and  Mereklin. 

Sodium  oxymethyl  sulphonate  (formic  aldehyde  sodium 
bisulphite)  is  valuable  (particularly  in  conjunction  with  tin 
alkaline  carbonate)  both  as  an  addition  to  ripening  gelatin- 
emulsion— the  ripening  of  which  it  accelerates,  imparting 
vigour  and  clearness  to  the  negative — and  as  an  addition  to 
the  developer,  be  it  ferrous  oxalate,  pyrogallol,  or  quinol 
(hvdroquinone),  it  which  ease  it  acts  not  only  as  a  pre- 
servative, owing  to  its  affinity  for  oxygen,  but  also  as  an 
accelerator,  and  preventer  of  "  veiling  "  or  "  fog." 

These  compounds  have  the  same  kind  of  effect  although 
in  less  degree,  when  they  are  used  in  very  dilute  solution, 
together  with  a  carbonate  of  the  alkalis  or  of  ammonium, 
as  a  bath  for  exposed  plates  before  developing. 

If  finished  dry  plates  be  plunged  in  a  bath  of  the  alkaline 
solution  of  the  aldehyde  salt,  and  then  dried  and  exposed, 
results  are  obtained  "similar  to  those  produced  by  adding 
the  aldehyde  salt  to  the  emulsion  before  ripening. 

The  action  of  formic  aldehyde  (and  its  compounds) 
depends  no  doubt  upon  the  energy  with  which  it  absorbs  or 
acts  as  a  transferrer  of  bromine  and  iodine.  This  property 
can  be  demonstrated  as  follows  :— When  a  solution  of  iodine 
i-  partially  precipitated  with  silver  nitrate,  the  precipitate  is 
of  a  brown  or  grey  colour  owing  to  the  retention  of  free 
iodine;  but  if  formic  aldehyde  be  previously  added  the 
precipitate  will  be  of  a  pure  yellow-white  colour.  Again, 
when  caustic  magnesia  is  treated  with  iodine  solution,  no 
decolouration  takes  place  unless  upon  long  standing,  but  on 
adding  formic  aldehyde  the  colour  of  the  iodine  is  at  once 
discharged  and  magnesium  iodide  goes  into  solution. 

The  oxymethyl  snlphonates,  e.g.,  the  sodium  or  the  silver 
salt,  show  an  even  greater  activity  as  absorbents  of  bromine 
and  iodine.  The  sodium  salt  decomposes  silver  bromide 
forming  silver  oxymethyl  sulphonate.  silver  sulphite,  sodium 
bromide,  and  formic  aldehyde.  When  finished  dry  plates 
are  treated  with  a  solution  of  the  sodium  salt,  the  small 
quantity  of  formic  aldehyde  that  is  formed  does  not  all 
volatilise  on  drying,  but  a  portion  of  it  remains  in  the  film 
as  fixed  paraformaldehyde,  possessing  the  same  photo- 
chemical properties  as  the  volatile  aldehyde.  Possibly 
also  when  formic  aldehyde  salts  act  on  silver  bromide  in  an 
alkaline  solution  bromoform  is  formed,  the  free  formic  and 
hydrobromic  acids  being  taken  up  by  the  alkali  of  the  bath, 
tending  to  the  production  of  clearness  in  the  pictures. 

— H.  S.  P. 


PATENTS. 


Improvements  in  Colour  Photography.     A.  H.  Cros,  Paris, 

France.  Eng.  Pat.  9012,  November  S,  1888.  Sd. 
An  apparatus  for  obtaining  simultaneously  three  negatives 
of  an  object  by  means  of  the  rays  which  have  passed 
respectively  through  orange,  green,  and  violet  glass.  These 
negatives  are  intended  for  use  in  the  Cros  method  oi  pro 
ducing  coloured   pictures  bj  photography.     The  apparatus, 

(.1     which    drawing-    are    given,    consists    of    three    cameras 

placed  side  by  side  and  enclosed  in  a  larger  camera.    Each 


Improvements    in    the    Production    of  Films  Sensitive    to 

Light  and  of  Materials  for  Assisting  or  Continuing  the 

Effect    of    Light    on    Photographic    Films.      A.    F.    Y. 

Schwarz  and    F.  H.  Mereklin,  Hanover,  Germany.     Eng. 

Pat.  741,  January  15,  1889.  6d. 
Formaldehyde,  paraformaldehyde,  or  the  compounds  of 
formaldehyde  with  the  acid  sulphites  of  the  alkalis,  silver 
or  iron  are  added  to  the  gelatinobromide  emulsion  cither 
just  before  coating  or  before  ripening,  in  the  proportion 
of  1  to  2  per  cent,  of  the  amount  of  haloid  silver  salt 
present.  The  prepared  plates  may  be  bathed  for  two  or 
three  minutes  in  a  solution  of  1  to  2  parts  of  thesi 
pounds  in  1,000  parts  of  water  and  then  dried.  A  few 
drops  of  the  dilute  solution  of  any  of  the  alkaline  sails 
may  be  added  to  the  developing  solution.  It  is  claimed 
that  in  this  manner  a  much  higher  degree  of  sensitiveness 
is  obtained.— C.  H.  B. 


Improvements  in  or  relating  to  mixtures  or  Solutions  for 
Developing  or  Fixing  the  Latent  Images  on  Photo- 
graphic Plates  or  Sheets.     W.P.Thompson,  Liver] I. 

From  C.  Spin.,  New  York,  U.S.A.  Eng.  Pat.  13,523, 
August  2  7,  1889.  Od. 
The  developing  solution  is  mixed  with  some  yellow  or 
orange  aniline  dye,  such  as  Aniline  orange,  or  some  other 
colouring  matter  which  absorbs  all  the  ray-  of  high 
rcfrangihility.  When  the  plate  has  been  placed  in  the 
coloured  developer  in  the  dark  room,  it  may  be  brought  out 
into  daylight  and  the  process  of  development  watched,  but  of 
course  the  plate  must  not  be  lifted  out  of  the  liquid.  When 
development  is  complete  the  plate  is  quickly  transferred 
to  the  dish  containing  the  fixing  solution,  which  is  then 
covered  over.  The  fixing  solution  may  be  coloured  v>ith 
the  same  orange  dye. — C.  H.  B. 


XXII.-EXPLOSITES,  MATCHES,  Etc. 

Perforated  Cake-Powder  for  Ordnance.    ('•.  Quick.     Proc. 

Inst.  Civ.  Eng.  1888—89, 107- 
This  paper  describes  a  new  modification  of  powder,  by 
means  of  which  it  is  proposed  to  obviate  some  of  the  dis- 
advantages of  the  powders  now  in  use  for  military  purposes. 
Among  such  disadvantages  are  mentioned  the  large  amount 
of  luatrd  and  sometimes  fused  residue  left  in  the  gun,  the 
irregularity  of  the  velocity  and  pressure  produced,  and  the 
erosive  action  upon  the  bore  of  the  gun.  Although  the 
brown  or  cocoa  powder  gives  better  results  in  general,  in 
regard  to  moderate  pressure,  than  black  powder,  yet  the 
amount  of  residue  which  it  leaves  is  greater.  The  author 
claims  that  his  method  of  forming  the  "  propelling  material  " 
is  equally  applicable  either  to  the  new  chemical  propelling 
materials, or  to  the  old  varieties  of  powder. 

After  considering  the  relation  between  thi'  pressure  and 
expansion  of  the  gases  produced  by  the  combustion  of 
powder  in  the  bore  of  the  gun,  the  conclusion  is  arrived  at 

that    the  best    results    are     tO    be    looked    for  liv  USlOg  a  slOW 

burning  powder  rather  than  by  increasing  the  air-spacing  of 
the  charge.     Thi  rate  of  burning  of  a  powder  is  di  i 
upon  various  modifications  during  manufacture,  and  upon 
the  pressure  of  the  atmosphere  of  fire  to  which  it  is  exposed. 

With  most  powders  the  area  of  combustion  surface  decreases 
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as  the  time  increases,  while  the  object  to  be  aimed  at  is 
that  the  pressure  shall  very  rapidly  reach  its  maximum, 
which  shall  be  maintained  constant  till  the  completion  of 
combustion. 

By  making  the  surface  increase  as  combustion  proceeds 
the  pressure  can  be  made  approximately  constant  during 
the  time  combustion  is  proceeding. 

When  a  cylindrical  block  of  powder,  pierced  by  a  hole,  is 
burnt,  the  surface  will  decrease  as  time  increases  ;  but  if,  in 
addition  to  the  centre  hole,  a  number  of  smaller  ones  are 
ranged  round  it,  then  it  will  be  possible  to  prevent  the 
surface  from  diminishing  as  combustion  proceeds,  and  it  may 
even  be  increased. 

The  form  of  powder  proposed  by  the  author,  and  of  which 
illustrations  accompany  the  paper,  is  that  of  circular  discs 
with  one  central  circular  perforation,  also  circular  in  section. 
Alternate  quadrants  of  the  cake  are  in  relief,  so  that  when 
two  cakes  are  placed  together  the  raised  quadrants  of  the 
one  fit  into  the  sunk  ones  of  the  other  and  the  two  cakes 
are,  in  a  manner,  locked,  so  that  all  the  perforations  are  in 
line  parallel  with  the  axis  through  the  whole  length  of  the 
cartridge.  The  quadrants  are  dished  or  somewhat  hollowed 
out  towards  the  centre,  to  permit  of  the  flame  readily  reaching 
the  whole  surface  of  the  cakes.  In  forming  a  cartridge  a 
number  of  these  cakes  are  united  by  means  of  a  waterproof 
cement,  which  is  highly  combustible  and  leaves  orthj  a  very 
small  amount  of  residuum. 

The  author  believes  that  the  pressure  generated  in  the 
bore  of  a  gun  charged  according  to  his  system  may  be  so 
regulated  that  it  would  be  possible  to  discharge  shells  con- 
taining high  explosives,  such  as  dynamite. 

Although  the  calculations  are  made  on  the  assumption 
that  the  perforated  powder  cakes  will  not  break  up  during 
the  period  of  combustion,  yet  it  is  not  expected  that  this 
will  be  found  mathematically  true  in  practice.  The  experi- 
ments which  arc  referred  to  show,  however,  th.it  the 
assumption  is  true  enough  for  all  practical  purpose. 

The  author  summarises  the  conclusions  which  he  has 
arrived  at  as  follows: — 1.  The  presure  should,  if  possible, 
be  maintained  at  its  maximum  till  the  projectile  has  travelled 
some  considerable  distance  up  the  bore.  2.  This  can  be 
most  satisfactorily  obtained  by  using  a  powder  whose  surface 
of  ignition  increases  as  combustion  proceeds,  or  remains 
practically  uniform.  3.  That  a  comparatively  low  maximum 
pressure  should  be  adopted  if  the  best  results,  in  the  fullest 
sense  of  the  term,  are  to  be  obtained.  4.  That  the  density 
of  the  powder  should  be  very  high,  so  as  to  secure 
uniformity  of  combustion,  and  that  the  initial  ignition  and 
terminal  combustion  surfaces  shall  be  large  enough  to  secure 
a  sufficiently  rapid  combustion  of  this  very  dense  and  slow- 
burning  powder,  so  that  none  may  be  blown  out  of  the  gun 
in  an  unconsumed  state.  5.  That  the  air-spacing  should  be 
reduced  to  the  lowest  possible  amount  compatible  with  the 
due  ignition  of  the  charge,  and  with  a  sufficient  channel 
space  to  allow  of  a  fair  flow  of  the  powder  gas  direct  to  the 
base  of  the  projectile  as  soon  as  the  charge  is  ignited.  G. 
That  the  powder  charge  should  be  so  arranged  that  the 
whole  of  it  should  be  simultaneously  ignited,  in  order  that 
each  and  every  element  (cake)  should  be  surrounded  by  an 
atmosphere  of  fire  equal  in  pressure  in  all  directions. 

The  results  of  exhaustive  experiments  are  given  in  tabular 
form,  which  confirm  the  advantages  claimed  for  the  "  Quick  " 
powder  over  ordinary  service  powder. — C.  X.  II. 


PATENTS. 


Improvements  in  the  Manufacture  or  Treatment  of  Explo- 
sives to  better  Control  Combustion,  or  Prevent  Detona- 
tion. W.  B.  Hodgkinson,  lilackheath.  Eng.  Pat.  17,156, 
November  30,  1888.     C(/. 

In  order  to  render  gun-cotton,  nitro-glycerin,  and  other 
similar  bodies  less  rapidly  combustible,  and  to  lessen  the 
tendency  to  detonate,  the  inventor  mixes  certain  compounds 
of  aniline,  toluidine,  xylidinc,  cumidine,  or  of  other  similar 
amido  compounds  with  the  explosive  in  such  proportions  as 
have   been   found  by    experience  will    reduce    the  rate    of 


explosion   or    combustion    to   the    extent   required.      The 

compounds  of  these  bases  preferably  used  are  their  salts 
with  formic,  acetic,  and  oxalic  acids,  and  their  derivatives 
known  as  formyl,  acetyl,  and  oxatyl  compounds.  These 
compounds  may  be  dissolved  in  nitro-glycerin,  but  to 
impregnate  gun-cotton  with  these  substances  they  must  first 
be  dissolved  in  some  solvent,  such  as  alcohol,  and  the  dry 
gun-cotton  caused  to  absorb  the  solution  ;  the  solvent  is 
afterwards  allowed  to  evaporate  spontaneously. — W.  M. 


An  Improved  Manufacture  of Nitro-Glycerin  andDynamite. 

H.   Hitter  von    Dahmen,    Vienna,   Austria.      Eng.   Pat. 
17,631,  December  :;.  1888.     id. 

The  invention  consists  in  first  adding  to  pure  glycerin  5 
to  10  per  cent,  of  a  mono  or  higher  nitrate  of  a  hydrocarbon 
of  the  benzene  or  toluene  group,  and  then  treating  this 
mixture  with  the  usual  acids,  nitrogen  or  air  being  con- 
tinuously blown  through  during  the  reaction.  It  is  asserted 
that  nitro-glycerin  produced  in  this  way  will  not  freeze  at 
—  25  ('.,  and  is  also  less  liable  to  explosion  by  concussion 
than  ordinary  nitro-glycerin. — W.  M. 


Improved  Apparatus  and  Process  for  the  Manufacture  of 
Nitro-Glycerin.  It.  II.  Leigh,  London.  From  La 
Compagnie  Forcite,  Paris,  France.  Eng.  Pat.  13,907, 
September  3,  1889.     8rf. 

This  apparatus  consists  of  a  horizontal  wooden  tank,  the 
cover  of  which  is  provided  with  a  sight  hole  and  a  chimney 
for  the  escape  of  fumes. 

In  this  tank  is  placed  a  smaller  leaden  tank  provided 
with  an  inclined  gutter-shaped  bottom,  ami  which  can  be 
closed  by  the  cover  of  the  outer  tank.  Serpentine  leaden 
pipes  are  placed  at  different  levels  within  the  leaden  tank, 
and  are  separately  supplied  with  water,  so  that  all  or  any 
particular  layer  of  the  liquid  can  lie  cooled.  Perforated 
pipes  arc  provided  for  the  admission  of  compressed  air  for 
the  purpose  of  rousing  and  cooling  the  contents  of  the 
tank. 

The  main  feature  of  this  invention  consists  in  a  small  pot 
with  perforated  sides  which  stands  on  the  bottom  of  the 
inner  tank,  and  into  which  two  pipes  deliver,  the  one 
glycerin  in  the  form  of  spray,  the  other  mixed  acids.  The 
process  of  manufacture  is  conducted  by  first  tilling  the 
leaden  tank  about  three-quarters  full  with  the  mixed  acids. 
The  glycerin  is  then  introduced  along  with  further  acid,  and 
the  nitrification  is  thus  effected  in  the  pot,  and  in  the 
presence  of  strong  acid.  The  nitro-glycerin  and  excess  of 
acid  then  disperse  into  the  surrounding  tank. — W.  M. 


Improved  Machinery  for  the  Manufacture  of  Explosive 
Cartridges.  H.  H.  Leigh,  London.  From  La  Com- 
pagnie Forcite,  Paris,  France.  Eng.  Pat.  13,908, 
September  3,  1889.     8d. 

This  invention  consists  in  a  novel  combination  of  screws 
whereby  the  cartridge  material  is  driven  through  the 
machine  ami  delivered  in  a  condition  of  uniform  consistency. 
The  main  feature  is  a  screw  acting  under  the  feeding  piston, 
and  two  arehimedcan  screws  adapted  to  deliver  two  rods  of 
cartridges  simultaneously. — W.  M. 


XXIII.-ANALYTICAL  CHEMISTRY. 

Apparatus  for  Evaporating  Liquids  in  Small  1'essels. 

YV.  Hempel.     Per.  22,  2479—2481. 

The  apparatus  is  shown  in  the  figure.     A  is  a  large  inverted 

Argandlamp  fed  through  the  tube  B,  which  may  be  clamped 

to  the  support  at  any  height.      The  lamp    is    of   porcelain  or 
soapstonc.     It  is  fixed  to  the  metal  arm  by  a  paste  composed 
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of  manganese  dioxide  and  silicate  of  soda.  A  porcelain 
tube  passes  through  the  centre  of  the  Argand  lamp,  on  the 
top  of  which  a  groove,  K,  is  formed.  The  tube  is  supported  by 
the  arm  G.  F  is  a  glass  chimnej  which  rests  in  the  groove  E, 
M  is  a  platform,  which  is  adjustable  to  any  height.  Lis 
an   inverted    leaker    with    the    bottom    removed,  which 


regtdatcs  the  supply  of  air  by  being  raised   or  lowered  on 
the  stand  M. 

To  evaporate  a  liquid  in  the  crucible  T,  the  porcelain 
tube  1>,  and  glass  tube  F,  are  so  placed,  that  the  lower 
end  of  the  former  rests  in  the  centre  of  the  Argand  lamp. 
The  gas  is  then  lighted,  and  the  gas  regulated  to  give  a 
small  flame.  The  crucible  is  placed  on  the  support  M, 
with  a  sheet  of  asbestos  between  the  two,  and  upon  this  the 
open  beaker.  The  support  is  then  raised  so  as  to  rest 
about  7  mm.  below  the  flame  of  the  Argand.  The 
porcelain  cylinder  is  now  lowered  almost  to  the  surface  of 
the  liquid  in  the  crucible.  The  decomposition  of  clays  and 
fluorides  may  be  performed  with  the  greatest  readiness, 
as  no  portion  of  the  apparatus  which  comes  in  contact  with 
acid  fumes  is  attacked. — J.  B.  C. 


Lecture  Experiment  in  Agricultural  Chemistry.    M.  Miillcr. 
Zeits.  f.  angew.  (hem.  1889,  501—502. 

The  sketch  shows  an  arrangement  of  apparatus  for 
demonstrating  the  absorbing  power  of  earth  for  soluble 
salts  in  dilute  solution. 

The  method  is  one  of  upward  filtration,  which  allows  of 
control  over  the  rate  of  flow  of  the  solution,  and  ensures 
that  the  earthy  material  is  thoroughly  permeated.  Tin-  gla*s 
tube  A  is  about  75  em.  long  and  4  to  5  cm.  in  diameter, 
closed  at  each  end  with  a  perforated  rubber  cork.  A  small 
layer  of  glass  wool  at  either  end  serves  to  keep  the  earth 
in  its  place.  The  solution  is  placed  in  B,  and  its  flow- 
is  regulated  by  a  screw  clamp  at  e.  A  glass  T-piece  Bt  c 
serves  to  deliver  a  sample  of  the  unfiltered  solution,  whilst 
tlie  filtered  liquid  runs  out  at  l>.  The  best  kind  of  material 
for  the  experiment  is  a  sandy  earth,  poor  in  humus  sub- 
stances, and  unmanured.  It  should  be  allowed  to  dry  in 
the  air,  ami  sifted  From  coarse  particles.  The  solutions 
used  must.be  dilute:  for  example,  a  litre  may  contain 
1*5  grin,  of  potassium  carbonate  or  crystallised  sodium 
phosphate,  or  0*1  grin,  of  ammonium  sulphate.  Litmus, 
ammonium  molybdate  solution,  or  Nessler's  test   may  be 


used  in  each  ease  respectively  to  render  the  change  in  the 
solution  visible  to  an  audience.  The  solution  should  pass 
slowly   through  the  soil.      A  striking  experiment  may  be 


made  by  filling  the  tube  with  turf  and  passing  through  it 
some  foul  refuse  water,  when  a  disappearance  of  the  smell 
will  show  the  distinctive  absorptive  powers  of  the  soil. 

— G.  H.  H. 


Technical  Gas  Analysis.  W.  Thorner.  Zeits.  f.  angew. 
C'hem.  1889,  641—650. 
The  author  recommends  the  use  of  only  such  burettes  as 
are  surrounded  with  a  cooling  jacket,  such  jacket  being 
connected  with  a  reservoir  containing  water  of  the  tempera- 
ture of  the  room;  it  is  much  more  satisfactory  to  have  the 
jacket  fused  on  to  the  burette  and  not  attached  merely 
by  corks  or  rubber  stoppers,  which  in  time  are  very  apt  to 
leak. 

In  the  examination  of  generator  gas.  irater  gas,  coal  gas, 
&c.,  after  removal  of  carbon  dioxide  and  hydrogen  in  the 
usual  manner,  the  heavy  hydrocarbons  of  the  ethylene 
and  benzene  series  are  absorbed  by  means  of  fuming 
sulphuric  acid.  The  pipette  necessary  may  be  fitted  with 
ground  glass  capsules,  and  the  upper  bulb  should  contain 
pieces  of  glass.  Absorption  of  carbon  monoxide  is  easily 
carried  out  by  means  of  a  fresh  hydrochloric  acid  solution  of 
cuprous  chloride.  Hydrogen  can  then  be  removed  by  means 
of  palladium  asbestos.  If  the  gas  still  contain  methane,  as 
is  the  ease  in  generator  gas.  and  especially  coal  gas,  the 
dilution    caused    by    addition    of    atmospheric   air   becomes 

i nvenient;  the   accompanying  Figure  (1)  shows  a  very 

bandy  way  of  introducing  gases  necessary  for  combustion. 
The  apparatus  i-  of  exactly  the  same  size  as  the  usual 
absorption  apparatus  and  may  be  easily  connected  with  the 
measuring  burette  :  one  limb  of  the  D-tube  is  divided  into 
0'5  ec.  and  contains  two  platinum  electrodes,  the  other 
liinli  contains  one.  so  that  at  will  oxygen,  hydrogen,  or 
electrolytic  gas  may  be  obtained  and  measured  and  then 
drawn  into  the  gas  burette,  big.  '_>  shows  a  very  convenient 
form  of  apparatus  for  burning  methane  with  oxygen;  the 
wires  a  a  are  of  silver,  and  are  thick,  so  that  fracture  of  the 
bulb  by  heating  is  avoided  ;  these  w  ires  are  connected  inside 
the  bulb  by  o  thin  platinum  wire,  which,  when  heated  by 
the    electric    current,   brings  about   the   combustion  of   the 
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methane.  Combustion  with  electrolytic  gas  may  be  carried 
out  in  a  similar  apparatus,  an  elongated  thick  walled  cylinder 
taking  the  place  of  the  combustion  bulb,  the   usual  pair  of 

Fig.  1. 


platinum  wires  taking  the  place  of  the  silver  and   platinum 
wires,  and  a  rubber  stopper  closing  the  further  bulb. 

I'm-  the  valuation  of  soda,  or  determination  of  carbon 
dioxide  in  minerals,  where  this  may  be  liberated  in  the 
cold  by  acids,  the  following  apparatus  (Fig.  3)  serves  well. 

Fig.  3. 


The  flask  K  has  a  capacity  of  100  cc. ;  into  it  is  weighed  a 
quantity  of  the  dry  substance,  about  0- 25 — 0-5  grm.  The 
small  50  cc.  funnel  C  contains  hydrochloric  or  sulphuric 
acid,  saturated  with  carbon  dioxide  by  addition  of  a  small 
quantity  of  sodium  bicarbonate.  During  the  experiment 
the  flask  is  kept  cool  as  shown.  A  is  connected  with  the 
gas  burette  and  before  the  experiment  levelling  is  performed 
by  aid  of  the  clip  B.  Now,  by  allowing  the  acid  to  flow 
from  C  into  K,  the  carbon  dioxide  is  evolved,  and  its 
quantity  ascertained  by  the  volume  of  gas  collected  in  the 
burette. 

To  determine  the  quantity  of  carbon  dioxide  dissolved  or 
in  combination  in  beer,  wine,  &c,  the  sample  is  boiled  with 
hydrochloric  or  sulphuric  acid  in  a  long-necked  flask,  the 
neck  of  the  flask  being  surrounded  by  a  condenser;  the 
gases   evolved   are  received   in   a  collecting  vessel,  being 


Fig.  4. 
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finally  completely  displaced  Prom  the  boiling-flash  by  running 
in  water;  from  the  collecting  vessel  they  are  transferred  to 
a  burette  and  the-  C02  is  determined  in  the  usual  way. 

To  determine  volumetrically  the  amount  of  carbon  in 
iron  anil  steel  the  apparatus  shown  in  Fig.  4  may  be 
conveniently  used.  0'5grm.  of  pig  iron,  spiegeleisen,  &c, 
or  2P5  grms.  of  steel  are  introduced  into  a  flask  of  150  ec. 
capacity,  along  with  10  cc.  of  a  saturated  solution  of  copper 
xulphate  which  lias  been  previously  filtered  through 
asbestos;  the  whole  is  shaken  several  times,  and,  after 
about  five  minutes,  are  added  for  every  gramme  of  iron 
5  ce.'of  a  100  per  cent,  chromic  acid  solution.  The  ground- 
glass  stopper  a,  carrying  the  condenser  C  and  tap-funnel 
13,  is  inserted,  and  from  B  about  120 — 130  cc.  of  sulphuric 
acid  (sp.  gr.  1*594)  are  slowly  run  in  until  the  flask  is 
nearly  full.  The  condenser  is  then  immediately  connected, 
by  means  of  the  tube  r  and  three-way  cock  A,  with  the 
burette  D,  which  is  surrounded,  as  shown,  with  condenser. 
The  contents  of  the  flask  are  next  brought  gradually  to  the 
boil,  and  are  kept  boiling  for  about  half  an  hour.  At  the 
end  of  this  time  alter  withdrawal  of  the  flame  the  whole  of 
the  gas  may  be  driven  from  A  by  running  in  water  from  Ii, 
and  finally  so  much  air  is  admitted  that  the  volume  reaches 
nearly  loo  ee.  The  CO.,  is  then  determined  by  absorption 
in  K.  From  the  quantity  of  COa  of  course  the  amount  of 
carbon  may  be  calculated,  correction  being  made  for 
temperature  and  pressure.  Comprehensive  tables  giving 
the  carbon  corresponding  to  different  quantities  of  C02  at 
various  temperatures  and  pressures  are  given  in  the  original 
article.  As  the  gas  volumes  are  often  small  and  require 
to  be  very  accurately  measured,  the  vessel  D  has  been 
narrowed  below,  the  narrow  portion  showing  readings  from 
75  to  100  cc.  This  method  of  determining  C  in  iron  gives 
results  very  closely  agreeing  with  those  obtained  gravi- 
metrically.  The  tables  above  named  are  of  course  of  the 
greatest  use  in  all  cases  where  ( '( >2  is  volumetrically 
determined.— T.  L.  B. 


that  of  Lindner  (this  Journal,  1S85,  508),  by  means  of 
sulphuric  acid,  potassium  permanganate,  ami  hydrogen 
peroxide. 

The  author  recommends  58  grms.  of  potassium  fcrri- 
cyanide  with  100  ee.  of  3  per  cent,  hydrogen  peroxide, 
which  would  yield  two  litres  of  pure  oxygen. — 1>.  A.  S. 


Continuous  Recording  Apparatus  for  the  Detection  of 
Sulphuretted  Hydrogen  in  Con!  Cos.  Ledig.  J.  f. 
Gasbeleucht,  32,  925— 928. 
The  apparatus  consists  of  a  strip  of  paper,  dipped  in  lead 
solution,  driven  by  the  counting  mechanism  of  a  small  gas- 
meter,  so  that  a  new  portion  is  continually  exposed  to  the 
action  of  the  gas  to  be  tested,  which  is  kept  streaming  through 
the  vessel  containing  the  paper  strip,  at  the  rate  of  50  litres 
an  hour.  The  strip  enters  anil  leaves  the  atmosphere  of  gas 
by  mercury  traps,  and  only  exposes  a  length  of  2  cm.  at 
any  given  instant,  and  travels  thai  distance  in  one  hour. 
Thus  a  continuous  record  of  the  purity  of  the  gas  in  respe'cl 
of  sulphuretted  hydrogen  is  obtained. — 15.  13. 


A  New  Application  of  Potassium  Ferricyanide.  G.  Kassner. 

(hem.  Zeit.  13,  1302,  1338. 
Potassii  m  ferricyanide  in  alkaline  solution  is  well  known 
as  a  useful  oxidising  agent.     It  will  doubtless  also  in  course 
of  time   be  used  for  bleaching   of  yarn  and  textile  fabric 
when  the  price  is  more  moderate. 

When  peroxide  of  hydrogen  is  mixed  with  an  alkaline 
solution  of  ferricyanide  a  lively,  often  violent,  evolution  of 
oxygen  takes  place,  which  may  be  represented  by  the 
following  equation  in  two  phases  : — 

I. 
Fe2(CN)c(KCX)c  +  2  KHO  =  2  Fe(CN)s(KCN ) ,  +  O  +  HsO. 

II. 

O    +    ILO;   =    O,    +    HS0. 

This  reaction  can  be  turned  to  good  account  as  a  means  of 
obtaining  quiekh  a  regular  stream  of  pur,-  oxygen  gas. 
\n  undoubtedly  pure  gas  is  obtained,  which  is  not  the  case 
with  potassium  chlorate. 

Th  author  also  considers  it  preferable  t"  tie- method  of 
C, lining  (('hem.  Zeit.  13,  660;  also  this  Journal,  ISS'.i.  HI), 
by   using    hydrogen    peroxide   and  manganese   dioxide,  or 


Double  Sulphocyanides  of  Iron.     G.  Kriiss  and  II.  Moraht. 

Her.  22,  20G1— 20G4. 
Tin;  authors    have   prepared   the   following  double  Bulpho- 
cvanides  : — 

Fe(CXS),.9  KCXS  +  4  H„0.— The  salt  is  obtained  by 
adding  ilie  calculated  quantity  of  potassium  sulphoeyanidc 
to  a  neutral  solution  of  ferric  sulphocyanide.  The  salt  is 
insoluble  in  dry  ether.  In  moist  ether  it  is  decomposed 
into  its  constituents,  potassium  sulphocyanide,  which  is 
insoluble,  and  the  ferric  salt  which  dissolves  with  a  red 
colour. 

l'e(CXS)3.3  KCXS.— The  salt  is  prepared  in  the  same 
manner  as  the  above,  using  3  molecules  of  the  potassium 
salt  to  one  of  the  ferric  salt.  It  is  very  hygroscopic.  The 
colour  is  more  orange  than  the  above  double  salt,  and  has 
no  green  metallic  appearance.  The  dark  red  colouration, 
which  ferric  salts  give  with  potassium  sulphocyanide,  is  due 
to  the  salt  containing  9  molecules  of  KCXS,  which  must 
therefore  be  added  in  excess. — J.  13.  C. 


Qualitative  Analysis  of  the  "Iron    Group."     F.  Mayer. 

Ber.  22,  2027— 2G30. 
Tin:  author  uses  sodium  acetate  for  the  separation  of  zinc 
and  manganese  from  aluminium  and  iron,  the  latter  being 
precipitated  completely  on  boiling  as  basic  acetates.  If 
chromium  is  present  it  is  necessary  to  have  about  5  atoms 
of  iron  as  ferric  salt  to  1  of  chromium  to  ensure  complete 
precipitation  of  this  metal,  otherwise  some  chromium  is 
liable  to  remain  in  solution.  The  separation  is  performed 
as  follows  : — The  ammonium  sulphide  precipitate  containing 
chromium  is  dissolved  in  dilute  hydrochloric  acid,  oxidised 
with  nitric  acid.  This  solution  is  tested  for  iron,  and  then 
ferric  chloride  and  sodium  acetate  added  and  a  sample 
boiled  and  filtered.  The  filtrate,  on  adding  hydrogen 
peroxide  and  caustic  potash,  should  give  no  yellow  coloura- 
tion, otherwise  more  ferric  chloride  must  be  added  to  the 
original  solution.  This  solution  should  not  be  boiled  until 
an  excess  of  iron  is  present.  The  precipitate  and  filtrate 
are  then  treated  in  the  usual  way. — J.  B.  C. 


On  the  Electrolytic  Estimation  of  Antimony.  A.  Lecrenier. 

(hem.  Zeit.  13,  1219. 
{S  Classen's  process  for  above,  hydrogen  gas  al  rale  of 
•5  to  2  cc.  per  minute  is  passed.  Tin'  author  finds  that 
5  cc.  per  minute  may  be  passed  without  impairing  the 
accuracy  of  the  estimation,  and  of  course  savine;  much  time. 
(Compare  this  Journal,  1889,  258.)— U.  A.  S.  ' 


Electrolytic  Separation  of  Cadmium  from  Copper.     Smith 
and  Frankel.     J.  Franklin  Inst.  August  1889. 

Cl  imm:  solutions  (see  this  Journal,  1889,  C39)  were  found 
very  suitable  for  separating  cadmium  from  copper.  The 
conditions  most  favourable  are  essentially  the  same  as  those 

just  recorded.  The  separation  is  mosl  complete,  copper  not 
being  found  in  any  of  the  deposited  cadmium,  and  the 
filtrate  being  quite  free  from  cadmium  (see  page  so). 

— W.  W.  II.  s. 


Copper  Sulphate  as  an  Indicator  in  Titration  of  Zinc  and 
manganese.    F.  Moldenhauer.    Chem.  Zeit.  13,  1220. 

Strips  of  an  almost  smooth  filter  paper  are  drawn  through 
a  1  per  cent,  solution  of  copper  sulphate  and  dried  quiekh  . 
Decinormal  potassium  ferrocy&nide  solution  is  added  to 
an  ammoniacal  solution  of  the  zinc  to  be  estimated,  until 
the  end  reaction  is  shown  by  a  drop  of  the  Bolution  colouring 
the   prepared    paper  slightly  red.     This  occurs  when  0- 1  to 
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0"_'  cc.  of  Ferrocyanide  is  in  excess  in  100 ec. of  ammoniacal 
solution.  The  author  prefers  to  titrate  with  a  warm  solution 
of  zinc. 

Manganese  ore  is  dissolved  in  sulphuric  acid,  filtered  to 
separate  lead  (which  must  not  be  present),  the  filtrate 
precipitated  with  ammonia,  filtered,  washed,  redissolved  in 
sulphuric  acid,  reprecipitated,  and  refiltered.  The  filtrates 
arc  made  up  to  a  known  volume  and  run  from  a  burette 
into  a  measured  amount  of  decinormal  ferrocyanide  until 
the  red  colour  is  no  longer  shown  by  placing  a  drop  of 
solution  on  the  copper  sulphate  paper.  The  author  notices 
the  fact  that  while  potassium  manganese  ferrocyanide  (sir) 
contains  only  one  hydrogen  equivalent,  the  precipitated  zinc 
ferrocyanide  corresponds  to  two  equivalents. — 1).  A.  S. 


A  New  Application  of  Peroxide  of  Hydrogen  in  Analysis. 

C.  Hiepe.  Chem.  Zeit,  13,  1303. 
In  analysis  of  alloys  the  author  recommends  adding  caustic 
soda  to  the  solution  of  the  fused  mass  of  sulphides,  heating 
to  boiling,  and  adding  hydrogen  peroxide  till  the  yellow 
colour  is  gone.  The  polysulphides  are  oxidised  directly  to 
sodium  sulphate.  No  more  peroxide  than  just  suffices 
should  be  added. 

The  peroxide  mnst  of  course  be  pure,  and  should  be 
tested.  The  author  mentions  he  has  found  in  the  residue  of 
commercial  hydrogen  peroxide  an  inexplicable  impurity, 
namely,  magnesium  chloride. — D.  A.  S. 


Mailer's    Method   for    Estimating    Oxygen    in     Water. 
B.  Hcfelman  and  K.  Barth.     Chem.  Zeit.  13,  1337. 

Max  Muller  described  (this  Journal,  1889,  993)  an 
ingenious  and  rapid  iodometric  method  of  estimating  free 
oxygen  iu  water.  The  authors  contend  that  in  presence  of 
organic  matter  false  results  are  obtained. — D.  A.  S. 


Est i iimt ion    of  Cadmium    in    Cadmium   Dust  from    Zinc 
Manufacture.     W.  Minor.     Chem.  Zeit.  13,  137 C — 1377. 
The  estimation  of   cadmium   in   the  by-product  cadmium 
dust  presents  some  difficulties.     The  author  suggests   the 
following  process : — 

Twenty  grms.  of  the  cadmium  dust  are  dissolved  in 
hydrochloric  acid  (avoiding  excess  of  acid),  filtered,  filtrate 
diluted  to  1  litre;  50  cc.  (=1  grm.  Cd  dust)  are  pre- 
cipitated in  the  usual  way  with  sulphuretted  hydrogen,  in 
a  beaker  of  500  ce.  capacity.  The  precipitate  is  iiltered, 
dried  at  110,  and  weighed.  The  precipitate  is  redissolved 
in  hydrochloric  acid  (having  calculated  from  the  weight  of 
the  precipitate  the  exact  amount  required  for  solution)  and 
reprecipitated  with  sulphuretted  hydrogen.  This  treatment 
is  repeated  twice.  In  order  to  obtain  cadmium  sulphide  of 
constant  weight,  it  is  necessary  thus  to  precipitate  it  four 
times.  Excess  of  acid  decomposes  the  sulphide.  Washing 
the  sulphide  precipitate  with  alcohol  and  carbon  disulphide 
is  quite  superfluous. — D.  A.  S. 


Technical   Analysis   of  Wolframite,      li.    Setlik.      Chem. 
Zeit.  13,  1474. 

The  author  recommends  that  the  mineral  be  first  finely 
ground,  and  then  dried  at  110°  C.  Three  to  Jive  grms.  are 
taken  for  analysis,  and  fused  for  two  hours  in  a  platinum 
crucible  with  3 — 4  times  the  amount  of  sodium  carbonate. 
The  fused  mass  is  extracted  with  water,  and  the  solution  is 
filtered,  and  the  residue  washed  until  the  washings  arc  no 
longer  rendered  turbid  by  hydrochloric  acid.  The  solution 
is  ii. iw  heated  and  poured  into  excess  of  hydrochloric  acid, 
and  boiled  for  half  an  hour.  The  precipitate,  which  consists 
chiefly  of  tungstic  oxide,  but  may  also  contain  stannic 
oxide,  silica,  and  inolybdic  acid  (the  last,  however,  is  rarely- 
found),  is  washed,  dried,  and  burned,  after  removal  from 
the  filter,  and  weighed.  It  is  then  treated  with  hydrofluoric 
acid  in  order  to  remove  the  silica. 

If  tin  be  present  the  precipitate,  after  removal  of  the 
silica,  is  fused  for  half  an  hour  with  cyanide  of  potassium, 
extracted   with   water   and   filtered   from  the  metallic   tin. 


The  till  is  dissolved  in  ferric  sulphate  ami  its  amount  found 
from  titration  with  permanganate.  To  estimate  the  iron 
and  manganese  the  residue  insoluble  in  water  is  dissolved  iu 
hydrochloric  acid,  and  the  solution  is  divided  into  two  equal 
portions,  one  of  which  is  reduced  with  zinc  and  titrated 
witli  permanganate,  and  the  other  precipitated  with  sodium 
carbonate  and  oxidised  witli  bleaching  powder.  The  pre- 
cipitate, after  being  filtered  and  washed,  is  dissolved  in  a 
solution  of  ferrous  sulphate  of  known  strength,  and  the 
excess  of  ferrous  sulphate  titrated  back.  Wolframite 
generally  contains  from  GO — 80  per  cent,  of  tungstic  oxide 
and  from  10 — 20  per  cent,  of  manganese.  This  process 
may  also  be  used  for  estimating  the  tungstic  oxide  in 
schellitc— W.  M. 

Ferric  Hydrate  as  an  Indicator  in  the  Determination  of 
Zinc.     W.  Minor.     Chem.  Zeit.  13,  15GG. 

If  the  ferric  hydrate  is  freshly  precipitated  an  excess  of 
two  drops  of  sodium  sulphide  solution  can  be  clearly 
recognised,  hut  if  kept  for  some  days,  however  carefully,  it 
becomes  granular  and  colours  slowdy  with  the  reagent,  so  that 
the  end  reaction  is  undecided,  and  0-5  to  lcc.  excess  of 
sulphide  is  required  to  finish.  Ferric  hydrate  prepared 
from  the  commercial  chloride  or  nitrate  behaves  in  the  same 
way.  The  author  recommends  the  preparation  of  ferric 
chloride  from  ferrous  ammonium  sulphate,  and  states  that 
ferric  hydrate  obtained  by  precipitating  the  chloride  so 
prepared  with  ammonia  is  a  more  reliable  indicator  than 
lead  paper  or  even  sodium  nitroprusside. — S.  B.  A.  A. 


Determination    of    Phosphorus    in    Pig    Iron,    Steel,    Sfc. 
G.  Weissmanu.     Chem.  Zeit.  13J  1G04 — 1605. 

The  author  has  compared  various  quick  methods,  and 
recommends  the  following  modification  of  licis's  process 
as  the  most  rapid  and  accurate: — 5  grms.  of  metal  are 
heated  with  30—40  ec.  of  dilute  HNO:l  (1:5)  iu  an 
Erlenmeyer  flask  till  the  violent  evolution  of  gas  diminishes  ; 
30 — 40  cc.  of  concentrated  HN(>3  (sp.  gr.  =  1-41)  are 
then  added,  and  when  solution  is  complete,  additions  of 
5  cc.  of  a  solution  of  potassium  permanganate  (containing 
15  gnus,  per  litre)  are  repeatedly  made  till  a  brown  preci- 
pitate of  manganese  peroxide  makes  its  appearance.  The 
solution  is  cooled,  reduced  with  hydrogen  peroxide,  made 
up  to  250  cc,  filtered,  and  100  cc.  taken  out.  According  to 
the  richness  of  the  sample  50 — 100  cc.  of  a  standard 
solution  of  ammonium  molybdate  prepared  as  below  (a) 
are  added,  the  solution  heated  on  a  water-bath  to  80J — 
90°  C.  for  one  hour,  cooled  and  filtered. 

The  yellow  precipitate  is  washed  three  or  four  times  with 
a  dilute  solution  of  ammonium  molybdate  (1:1),  dissolved 
off  the  filter  paper  with  dilute  ammonia  (1:6);  the  solution 
should  occupy  about  50 — 60  cc.  10 — 15  cc.  of  magnesia 
mixture  (6)  are  added  drop  by  drop  with  constant  stirring, 
taking  care  not  to  touch  the  sides  of  the  beaker.  The 
precipitate  is  allowed  to  subside  for  two  hours,  filtered, 
washed  five  or  six  times  with  dilute  ammonia  (1:6),  dried 
and  ignited.  The  weight  in  grammes  x  13-975  =  per- 
centage of  phosphorus.  The  process  can  be  completed  in 
4 — 5  hours,  aud  gives  very  accurate  results.  An  approxi- 
mate result  is  more  speedily  obtained  by  Meinekc's  method 
(this  Journal,  1887,  387)  of  washing  the  yellow  pre- 
cipitate first  with  a  10  per  cent,  solution  of  ammonium 
nitrate,  and  then  with  water,  drying,  igniting  at  a  low  heat, 
and  weighing  as  MoojO^PnOj,  of  which  1  grm.  =  1  per- 
cent, of  phosphorus. 

(a.)  630  grms.  of  ammonium  molybdate  are  finely  powdered 
and  gradually  dissolved  in  750  ec.  of  ammonia  (sp.  gr.  = 
0-91),  aud  1,200  cc.  of  water,  filtered  and  stirred  into  a 
mixture  of  2,500  cc.  of  nitric  acid  (1-41),  and  4  litres  of 
water.  After  standing  for  two  or  three  days  the  clear  solution 
is  drawn  off;   10  cc.  =  -004  grin,  id'  phosphorus. 

( otherwise  500  grms.  molybdic  acid  are  dissolved  in  1  litre 
of  ammonia  (0'91)  and  1,100  ee.  id'  water;  the  solution 
being  added  to  a  mixture  of  2,500  cc.  of  nitric  acid  (1-41), 
and  1  litres  of  water  as  before. 

'(/'■)  160  grms.  of  magnesium  chloride  (MgCI2  +  G  (  HI..), 
aud  200  grms.  of  ammonium  chloride  arc  dissolved  in  2i  litres 
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of  water;  500  cc.  of  ammonia  (0-91)  are  added,  the 
mixture  stirred,  allowed  to  stand  for  a  few  hours,  and 
filtered  ;   10  ce.  =   -04  grm.  of  phosphorus. — S.  B.  A.  A. 


A  New  Method  of  Pyrites  Analysis.     P.  Jannasch.     Jour. 
prakt.  Chem.  [2],  40,  233—235. 

The  sulphur  in  pyrites  can  be  accurately  estimated  in  a 
comparatively  short  time  by  the  following  method,  which  is 
more  especially  advantageous  when  the  sample  contains 
substances  which  render  the  application  of  solvents  more 
difficult  but  allow  of  the  expulsion  of  the  sulphur  in  the 
dry  way. 

The  finely  divided  pyrites  is  placed  in  a  small  boat  and 
introduced  into  a  combustion  tube  which  can  be  heated  in  a 
small  furnace.  A  current  of  air  (about  150 — 200  bubbles 
per  minute),  dried  by  means  of  sulphuric  acid  and  saturated 
with  nitrie  acid  vapour  by  passing  through  a  Drechsel's 
flask  containing  about  50  cc.  of  fuming  nitrie  acid,  is  passed 
through  the  combustion  tube  into  a  tubulated  receiver  con- 
taining 100  cc.  of  bromine  water,  to  which  is  attached  a 
Peligot's  tube  containing  40  cc.  of  bromine  water,  and 
finally  through  a  cylinder  of  distilled  water. 

The  pyrites  is  gradually  heated,  commencing  at  the  hinder 
portions  of  the  tube,  the  front  parts  being  also  warm  to 
prevent  the  condensation  of  the  sulphuric  acid.  In  about 
three-quarters  of  an  hour,  the  process  being  at  an  end,  the 
Drechsel's  flask  containing  nitrie  acid  is  removed  and  the 
boat  is  allowed  to  cool  slowly  in  a  stream  of  air.  The 
sublimation  of  the  sulphur  by  too  rapid  heating  is  to  be 
avoided. 

The  contents  of  the  receivers  are  washed  into  a  beaker, 
the  excess  of  bromine  evaporated,  the  solution  mixed  with 
1  cc.  of  concentrated  hydrochloric  acid,  heated  to  boiling  and 
the  sulphuric  acid  precipitated  with  barium  chloride  ;  the 
precipitate  must  be  carefully  washed  with  boiling  dilute 
hydrochloric  acid,  to  free  it  from  barium  nitrate,  but  any 
admixture  with  this  salt  can  be  avoided  by  evaporating 
completely  in  a  porcelain  basin  before  adding  the  barium 
chloride. 

The  boat  containing  the  ferric  oxide,  which  is  quite  free 
from  unchanged  pyrites,  is  warmed  with  concentrated 
hydrochloric  acid,  the  solution  evaporated  almost  to  dryness 
and  the  insoluble  residue  estimated  in  the  usual  manner  ; 
the  iron  solution  is  completely  free  from  sulphuric  acid. 

Two  analyses  by  this  method  gave  the  following  results  : — 

Per  Cent.  Per  Cent. 

Sulphur 52-69.  52-07 

Iron 45-07  4552 

SiOa.  &c 1-03  112 

99-34  99-31 

— F.  S.  K. 


Estimation   of  Sulphuric   Aid  in   Presence  of  Iron.     P. 

Jannasch.  J.  prakt.  Chem.  [2],  40,  236. 
The  author  and  Richards  have  stated  (J.  prakt.  Chem.  [2], 
39,  321  ;  this  Journal,  1889,  819),  that  Lunge's  method  of 
pyrites  analysis  is  not  accurate  ;  but  this  statement  was 
made  with  reference  to  the  older  method  only,  the  new 
method  having  been  overlooked.  Lunge  himself  has  shown 
(Handbuch  der  Soda-Industrie)  that  his  method  gives 
accurate  results  if  the  iron  is  precipitated  with  a  slight 
excess  of  ammonia  at  a  moderate  temperature  before 
determining  the  sulphuric  acid.  The  author  now  confirms 
Lunge's  statement,  and  gives  analyses  of  a  sample  of 
pyrites  carried  out  (I.)  by  Lunge's  improved  method,  (II.) 
by  the  nitric  method  described  in  the  preceding  abstract : — 

I.  H. 

(Avorane  of  two  analyses.) 

Per  Cent.  Per  Cent. 

Sulphur 52-56  5tCi 

Iron 45-88  46'59 

SiO„4c 1-0S  1*10 

99-47  99-32 

—1-'.  8.  K. 


The   Determination    of   Chlorine    in     Water.     A.    Hazen. 
Am.  r.  Chem.  Jour.  H,  409—414. 

In  estimating  chlorine  in  water  or  sewage  by  titration  with 
silver  nitrate  solution  the  results  commonly  obtained  are 
too  high,  owing  to  the  fact  that  the  red  colour  of  silver 
ehromate  does  not  become  perceptible  until  a  certain  excess 
of  silver  has  been  added.  Under  certain  conditions,  how- 
ever, the  required  excess  is  constant,  and  by  making  the 
proper  corrections  very  accurate  results  can  be  obtained. 

The  author  has  made  a  large  number  of  experiments  with 
a  solution  of  silver  nitrate,  1  ce.  of  which  is  equal  to  0'5 
mgrm.  of  chlorine,  prepared  by  dissolving  the  calculated 
quantity  of  pure  silver  nitrate  in  distilled  water.  The 
following  is  an  account  of  his  experiences : — 

The  amount  of  potassium  ehromate  used  has  a  considerable 
influence  on  the  results,  especially  in  a  large  volume.  In 
general,  the  greater  the  quantity  of  ehromate  used  tin-  smaller 
will  be  the  required  excess  of  silver,  but  when  the  quantity 
has  reached  a  certain  point  the  advantage  gained  by  any 
further  increase  is  more  than  overcome  by  the  increase  in 
colour  which  obscures  the  exact  end-point.  0-001  grm.  of 
potassium  ehromate  per  cubic  centimetre  of  liquid  titrated 
was  found  to  be  a  suitable  quantity,  but  in  practice  the 
author  employs  0*06  grm. 

The  required  excess  of  silver  solution  increases  regularly 
with  the  volume  of  the  liquid  titrated;  when  0-06  grm. 
of  potassium  ehromate  is  used  and  the  volume  is  not  more 
than  60  cc,  this  excess  may  be  represented  by  the  formula 
x  =  -003  v  +  0-02  where  v  is  the  volume  of  the  liquid  at 
the  end  of  titration.  Thus  with  a  volume  of  3  ce.  the 
correction  is  0-03  cc,  whilst  with  a  volume  of  50  cc.  the 
correction  is  0-17  cc. 

The  required  excess  of  silver  solution,  in  addition  to  tha 
correction  for  volume,  increases  regularly  with  the  amount 
of  the  precipitated  silver  chloride,  and  is  nearly  proportional 
to  the  amount  of  the  silver  solution  used.  The  correction 
is  nearly  1  per  cent,  of  the  volume  of  the  silver  solution, 
and  may  be  most  conveniently  applied  by  employing  a 
solution  containing  1  per  cent,  more  than  the  theoretical 
quantity  of  silver.  If  the  silver  solution  is  standardised 
against  sodium  chloride  it  will  be  of  this  strength,  and  no 
correction  will  be  required  for  the  amount  of  the  precipitate. 
If  the  amount  of  chlorine  is  very  low  the  results  are 
somewhat  irregular,  so  that  if  less  than  1  cc  of  silver 
solution  is  required  for  50  cc.  of  water  it  is  preferable  to 
run  in  1  cc.  of  salt  solution  and  deduct  the  equivalent  of 
silver  solution  from  the  result. 

Instead  of  preparing  the  silver  solution  by  dissolving  the 
theoretical  quantity  of  silver  nitrate  it  is  practically  more 
convenient  and  better  to  depend  on  titrations  of  salt 
solutions  for  its  strength,  always  making  the  correction  for 
volume. 

It  is  possible  by  direct  titration  in  this  way  to  get  results 
within  0-05  part  of  chlorine  in  100,000  in  clear  waters  when 
the  chlorine  is  not  higher  than  10  parts.  When  the  chlorine 
is  low  and  greater  accuracy  is  required  the  water  must  be 
concentrated  before  titration.  In  such  cases  excess  of 
sodium  carbonate  must  be  added  before  evaporating,  other- 
wise there  may  be  a  serious  loss  of  hydrochloric  acid ; 
commonly  0-02  grin,  of  sodium  carbonate,  or  less  is 
sufficient,  and  this  quantity  does  not  interfere  with  titration. 
If  too  much  has  been  used  calcium  nitrate  may  be  added 
before  titration,  as  an  excess  of  nitrate  does  not  influence  the 
result.  The  water  can  be  concentrated  (1)  by  boiling  down 
500  cc.  or  more  to  50  cc.  with  sodium  carbonate  in  a  flask  : 
if  much  organic  matter  is  present  the  solution  becomes 
brown  and  must  be  decolourised  with  aluminium  hydrate, 
and  filtered  before  titrating.  (2)  By  evaporating  on  the 
water-bath  with  sodium  carbonate.  (3)  Hy  evaporating 
to  dryness  and  igniting  in  a  radiator :  the  chlorides  are 
extracted  from  the  residue  with  hot  water  and  titrated  as 
usual.  The  last  method  seems  to  be  must  accurate  when 
much  organic  matter  is  present. — F.  S.  K. 


Jan.  3i,  1890.]       THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


Ill 


Determination   of  Iron    and   Aluminium    in    Phosphates. 
E.  Glaser.     Zeits.  f.  angew.  Chem.  1889,  636 — 638. 

Thk  method  of  determining  iron  and  aluminium  in 
phosphates  hy  precipitating  with  ammonia  and  adding 
acetic  acid  is  not  applicable  in  every  case  ;  as,  for  instance, 
when  calcium  and  magnesium  phosphates  are  present  in 
addition;  again,  the  results  obtained  vary  with  the  amount 
of  acetic  acid  used,  aluminium  phosphate  being  soluble  in 
acetic  acid.  The  author  proposes  the  following  method, 
which  has  been  tested  with  various  phosphate  mixtures  of 
known  composition,  and  shown  to  give  reliable  results. 
The  calcium  is  separated  from  the  phosphoric  acid  by 
sulphuric  acid  in  presence  of  alcohol,  and  the  iron  and 
aluminium  phosphates  ma}'  then  be  obtained  free  from 
calcium  and  magnesium  without  the  use  of  acetic  acid  : — ■ 

Five  grms.  of  phosphate  are  dissolved  in  25  ec.  of  nitric 
acid  (sp.  gr.  i'2)  and  in  12 -5  ec.  of  hydrochloric  acid 
(sp.gr.  1- 12),  and  the  solution  is  made  up  to  half  a  litre. 
100  cc.  of  filtrate  (=1  grm.  of  substance)  are  transferred  to 
a  250  cc.  flask,  and  25  cc.  of  sulphuric  acid  (sp.  gr.  1  ■  84)  are 
added.  After  the  lapse  of  about  five  minutes,  during  which 
time  the  flask  with  its  contents  has  been  occasionally  shaken, 
loo  ec.  of  95  per  cent,  alcohol  are  added,  the  whole  is 
cooled,  and  the  flask  tilled  to  the  containing  mark  with 
alcohol,  and  well  shaken.  Contraction  takes  place  and  the 
flask  is  again  filled  to  the  containing  mark  with  alcohol,  and 
again  shaken.  The  whole  is  allowed  to  stand  half  an  hour 
and  is  then  filtered.  100  cc.  of  the  filtrate  (=0-4  grm.  of 
substance)  are  transferred  to  a  platinum  dish  and  the  alcohol 
is  evaporated  away,  after  which  the  solution  free  from 
alcohol  is  transferred  with  50  cc.  of  water  to  a  beaker  and 
boiled  ;  ammonia  is  then  added,  the  whole  again  well  boiled, 
allowed  to  cool,  and  filtered.  The  residue  is  ignited  and 
weighed  as  phosphates  of  iron  and  aluminium.  A  deter- 
mination may  be  conveniently  carried  out  in  H  to  2  hours. 

— T.  L.  B. 


Precipitation  of  Aluminium  and  Iron  by  Means  of 
Ammonia.  G.  Lunge.  Zeits.  f.  angew.  Chem.  1889, 
634—635. 

The  usual  method  is  to  precipitate  with  slight  excess  of 
ammonia,  and  then  to  expel  excess  of  ammonia  by  boiling. 
Fresenius  remarks  that  this  operation  should  be  conducted 
in  a  platinum  or  good  porcelain  dish,  and  not  in  a  glass  I 
vessel,  owing  to  the  glass  being  attacked.  The  whole  is 
boiled  because  the  precipitate  is,  to  a  slight  extent,  soluble 
in  free  ammonia;  if,  however,  the  boiling  be  continued  too 
long,  some  of  the  ammonium  chloride  which  maybe  present 
is  decomposed,  and  the  hydrochloric  acid  thereby  formed 
dissolves  a  portion  of  the  alumina  and  oxide  of  iron.  A 
further  precaution  usually  taken  is  to  ignite  the  precipitate 
with  the  blow-pipe  before  weighing — this  because  the 
precipitate  persistently  retains  sulphuric  acid  (should  this 
be  present)  in  the  form  of  basic  sulphates.  The  author 
lias  pointed  out,  ill  connexion  with  the  analysis  of  pyrites 
(this  Journal,  1889,  966),  that  by  using  only  very  slight 
excess  of  ammonia,  and  then  warming  gently  for  10  minutes 
before  filtering,  a  precipitate  is  obtained  which  settles  well, 
filters  easily,  and  is  perfectly  free  from  sulphuric  acid. 
Still,  however,  the  excess  of  ammonia  dissolves  some  of  the 
alumina  and  oxide  of  iron.  It  has  been  pointed  out  by 
Fresenius  (Quant.  Anal.  II.,  807,  6th  German  edition),  and 
it  is  a  fact  too  often  overlooked,  that  in  presence  of 
ammonium  chloride  not  a  trace  of  alumina  goes  into 
solution.  This  is  perfectly  in  agreement  with  the  author's 
observations.  Hy  adding  ammonium  chloride  and  excess 
of  ammonia,  and  then  warming  gently,  three  advantages 
are  thus  gained : — («)  there  is  no  danger  of  decomposing 
ammonium  chloride,  since  there  is  no  boiling,  and  hence  no 
danger  of  thereby  getting  a  portion  of  the  precipitate  into 
solution ;  (6)  the  precipitation,  filtration,  and  washing 
occupy  a  much  shorter  time  ;  and  (c)  igniting  with  the 
blow-pipe  is  rendered  unnecessary,  as  the  precipitate 
contains  no  sulphuric  acid. — T.  L.  B. 


77ie   Gotz  Method   of  Determining  Phosphorus.     C.  Bor- 
manu.     Zeits.  f.  angew.  Chem.  1889,  638  —  639. 

It  has  been  stated  that  this  method  gives  good  results  only 
with  samples  of  steel  poor  in  carbon.  According  to  the 
author,  however,  the  percentage  of  carbon  does  not  influence 
the  result,  if  the  method  be  carried  out  as  follows :  In  a 
new  beaker  of  about  100  cc.  capacity  1-2  grms.  of  steel  is 
dissolved  in  25  ec.  of  nitric  acid  (900  cc.  of  nitric  acid  of 
sp.gr.  1-4  to  100  cc.  of  water);  the  solution  is  then  con- 
centrated, and  8  to  16  drops  of  potassium  permanganate 
are  added  (cast  iron  requires  8  drops,  rail  steel  16);  the 
peroxide  of  manganese  is  dissolved  by  addition  of  5  to 
10  drops  of  hydrochloric  acid  (sp.  gr.  1-19).  Excess  of 
hydrochloric  acid  is  then  driven  off  and  the  solution 
concentrated  as  far  as  possible.  To  the  hot  solution  are 
nc\t  added  10  cc.  of  a  25  per  cent,  solution  of  ammonium 
nitrate,  and  25  cc.  of  Finkener's  ammonium  nitromolybdate 
solution.  The  contents  of  the  beaker  are  then  washed  with 
the  aid  of  a  25  per  cent,  solution  of  ammonium  nitrate  into 
a  small  pear-shaped  vessel  with  graduated  stem,  such  vessel 
having  a  capacity  of  about  60—70  cc,  and  the  graduated 
stem  (40  mm.  in  length  and  divided  into  40  parts)  having 
a  rapacity  of  0-2  cc.  The  whole  is  well  shaken  for  about  a 
minute,  and  the  vessel  is  thereupon  filled  with  25  per  cent. 
ammonium  nitrate  solution  and  fixed  into  a  centrifugal 
machine  prepared  for  it,  and  rotated  for  two  minutes  at  the 
rate  of  1,200  revolutions  per  minute,  after  which  the 
machine  is  stopped  as  suddenly  as  possible.  The  reading 
on  the  stem  divided  by  two  now  gives  the  amount  of 
phosphorus  in  hundredths  per  cent.  The  results  are  affected 
by  silicon,  if  this  reaches  over  0-25  per  cent.,  in  which  case 
silica  separates. 

The  potassium  permanganate  solution  used  for  oxidation 
contains  12  grms.  per  litre.  Finkener's  molybdate  solution 
is  prepared  by  dissolving  160  grms.  of  ammonium  molybdate 
in  795  cc.  of  cold  water,  adding  320  cc.  of  ammonia  (sp  gr. 
0-925),  and  pouring  the  whole  into  a  mixture  of  1,710  cc. 
of  nitric  acid  (sp.  gr.  1-2)  and  1,205  cc.  of  water,  keeping 
well  cooled  the  while. 

The  author  gives  a  series  of  analyses  performed  by  this 
method,  and  also  gravimetically ;  the  greatest  difference 
obtained  was  0-005  per  cent,  of  phosphorus.— T.  L.  B. 


The   Estimation   of  Phosphorus   in   Phospor-Tin.        W. 

Hempel.     Ber.  22,  2478. 
Thk  alloy  is  heated  in  a  current  of  chlorine  and  the  chloride 
led  into  10  cc.  of  concentrated  nitric  acid.     The  phosphoric 
acid  is  precipitated  in  the  solution  with  molybdic  acid  in  the 
usual  way.— J.  B.  C. 


Estimation  of  Ferrocyanoijen  Compounds  in  the  By- 
Products  of  Gas-Manufacture.  K.  Gasch.  Jonrn.  f. 
Gasbeleucht.  1889,  966—971.  (Compare  this  Journal, 
1889,  732—733.) 

The  author  has  modified  the  method  proposed  by  Zulkowski 
by  using  a  1  per  cent,  solution  of  uranium  acetate  instead 
of  ferric  chloride  as  indicator,  and  by  employing  a  more 
dilute  solution  of  zinc  sulphate,  20-62  grms.  of  the  crystal- 
line salt  per  litre,  which  is  standardised  against  pure 
potassium  ferrocyanide.  The  process  applied  to  old  gas- 
purifying  material  is  as  follows  :  20  grms.  of  the  finely 
pulverised  dry  substance  are  triturated  in  a  warm  mortar  with 
warm  (not  above  50°)  15  to  20  per  cent,  caustic  soda,  washed 
into  a  200  cc.  flask,  made  up  to  mark  (the  quantity  of  soda 
and  water  used  being  noted),  and  filtered  direct  into  a 
burette.  The  solution  is  run  into  10  cc.  of  the  zinc  solution 
which  has  been  strongly  acidified  with  sulphuric  acid  and 
heated  to  70° — 80°  C.  until  a  drop  in  excess  is  indicated  by  the 
browning  of  the  drop  of  uranium  acetate  on  the  porcelain 
slab.  The  method  may  be  applied  to  determine  cyanogen 
compounds  by  previously  converting  them  into  ferrocyanides 
by  boiling  with  caustic  soda  and  ferrous  sulphate. — I).  A.  L. 
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.1  Reaction  for  Cocaine.     O.  Lereh  ami  C.  Schilrges. 
Schweiz.  Wochenschr.  Pharm.  27,  293. 

The  cocaine  to  be  tested  is  dissolved  in  water  and  a  drop  of 
ferric  chloride  solution  is  added.  On  boiling  the  solution  an 
intense  red  colour  is  developed  owing  to  the  formation  of 
arid.  Benzoyl-ecgonine  also  gives  this  reaction, but 
this  substance  differs  considerably  from  cocaine  in  melting 
point  ami  solubility.  Cocaine  is  readily  soluble  in  ether, 
benzoyl-ecgonine  is  not  soluble. — H.  T.  P. 


formed,  ft  follows  that  a  mineral  oil  should  be  tested  by 
cooling  to  the  desired  temperature  without  agitation,  and 
inclining  the  tube,  or  otherwise  judging  of  it>  consistency 
only  after  the  lapse  of  one  hour. — B.  B. 


Microscopic  Examination  of  Paper.     W.  Herzberg.     Mitt. 

Konig.  tech.  Versuchs.  1889,  3,  113 — 113. 
The  method  adopted  for  preparing  the  paper  fibre  for 
microscopical  examination  consists  in  treating  the  sample 
with  500  cc.  of  water  to  which  has  been  elded  5  ce.  of  a 
concentrated  solution  of  caustic  soda,  boiling  and  shaking 
until  the  paper  is  disintegrated,  draining  and  washing  from 
the  alkaline  liquor  on  a  fine  sieve,  and  thoroughly  sepa- 
rating any  clots  of  fibre  by  shaking  in  a  400  cc.  flask  with 
distilled  water  and  a  large  number  of  small  garnets,  by 
which  means  an  emulsion  of  single  fibres  with  water,  well 
Milled  for  the  purpose  in  hand,  is  obtained. 

The  discrimination  of  fibres  of  different  origins  cannot 
with  certainty  be  effected  by  any  of  the  colour  reactions 
that  have  been  from  time  to  time  proposed. 

A  reagent  composed  of  20  cc,  of  water,  2  cc.  of  glycerol, 
1"  15  grins,  of  iodine,  and  2  gnus,  of  potassium  iodide  is  useful, 
not  so  much  ou  account  of  the  fairly  characteristic  coloura- 
tions it  gives  with  paper  fibre  from  various  sources,  as 
because  of  the  increase  of  clearness  and  differentiation  of 
structure  under  the  microscope  which  it  effects.  —  1!.  1!. 


Solidifying  Points  of  Viscous  Oils.     Holde.     Mitt.  Konig. 
tech.  Versuchs.  1889,  3,  119—126. 

SEEING  that  both  mineral  and  fatty  oils  may  he  regarded 
as  solutions  of  bodies  of  higher  melting  point  in  others  of 
lower  melting  point,  it  is  not  surprising  that  it  is  difficult 
to  assign  to  such  mixtures  definite  solidifying  points  ;  the 
temperature  at  which  any  deposit  appears  may  be  regarded 
as  that  of  the  commencement  of  solidification.  Between 
this  point  and  the  completion  of  the  process  a  certain 
liberation  of  heat  occurs,  which  is  usually  more  considerable 
for  mineral  than  fatty  oils;  in  the  latter,  however,  the 
change  of  state  is  generally  sharper.  Besides  these  ine- 
vitable difficulties,  avoidable  causes  of  error  are  the  failure 
to  expose  the  oil  to  the  eoolilig-bath  for  a  sufficient 
and  the  irregular  agitation  of  the  sample,  e.g.,  Salkowsky 
found  that  a  end-liver  oil  which  remained  perfectly  clear 
when  cooled  for  a  short  time  to  —  15° C,  became  quite 
solid  after  several  hours'  exposure  to  —  1    ('. 

The  author  proceeded,  therefore,  to  investigate  these  two 
factor-,  at  present  somewhat  neglected.  The  tests  were 
carried  out  in  test-tubes  1 5  mm.  in  diameter,  filled  to  a 
height  of  3  em.,  ami  Hoffmeister's  method  of  cooling  (Mitt. 
Konig.  tech.  Versuchs.  1889,1,24;  this  Journal,  1889,  123) 
wa-  employed.  The  results  are  recorded  in  voluminous 
tables  unfitted  for  useful  abstraction. 

The  conclusions  arrived  at  were  : — 

Provided  agitation  be  avoided,  vegetable  oils  require  verj 
lengthy  exposure  to  cold  before  beginning  to  solidify.  For 
example,  rape  oil,  which  remained  clear  for  two  hours  at 
—  3°  C,  gave  a  white  deposit  after  three  hours,  and  was  in 
great  part  of  the  consistency  of  tallow  after  6]  hours;  a 
mustard-seed  oil  took  5.V  hours'  and  one  day's  cooling  to 
reach  the  same  conditions  respectively;  this  peculiar  be- 
haviour accounts  for  the  low  solidifying  point  usually 
quoted,  viz.,  -IS  O,  and  maybe  viewed  a-  analogous  to 
that  of  a  supersaturated  solution,  a  view  strengthened  by 
the  hastening  of  solidification  caused  by  the  introduction 
of  a  particle  already  solid.  .Mineral  oils  deposit  solid 
matter  sooner  than  vegetable  oil-,  and  reach  their  final 
condition  for  any  given  temperature  more  quickly  than  the 
latter.  Stirring,  instead  of  increasing  their  consistency  as 
in  the  case  of  vegetable  oils,  diminishes  it,  by  breaking  up 
the  network  of  paraffin  or  va-clinc-like  particle-  which  has 


The  Detection  of  Sesame  Oil.     M.  W.  Bishop.     J.  Pharm. 

Chim.  1889,  20,  244. 
Sesame  oil,  when  treated  with  a  mixture  of  equal  parts  of 
nitric  and  sulphuric  acids,  quickly  assumes  a  tine  green 
colour.  With  a  freshly  prepared  solution  of  cane  sugar  in 
hydrochloric  acid  of  22  B.  it  yields,  on  shaking,  a  cherry- 
red  tint.  Fresh  sesame  oil  -utters  no  change  when  agitated 
with  pure  hydrochloric  acid  of  21  — 22  B.  (2  volumes  of 
oil  to  3  volumes  of  acid).  If,  however,  the  oil  he  previously 
exposed  to  air  and  light  for  a  few  days,  it  gives  with 
hydrochloric  acid  a  green  mixture.  On  standing,  the  acid 
layer  which  separates  alone  is  coloured.  In  the  case  of  old 
oil  the  acid  deposits  bluish  violet  flakes.  Very  old  oil.  which 
has  been  exposed  for  years  to  air  ami  light,  imparts  to  the 
acid  an  almost  blue  colour.  On  standing  a  copious  flocculent 
blue  precipitate  separates  from  the  acid,  the  latter  becoming 
of  a  clear  green  colour.  Sesame  oil,  which  ha-  been 
deprived  of  its  colouring  matter  by  hydrochloric  acid,  still 
gives  a  cherry-red  tint  with  a  solution  of  cane  sugar  in 
hydrochloric  acid.  When  testing  for  -■same  oil  in  (dive 
oil  it  is  best  to  expose  the  sample  to  bright  light  for  a  few 
days.  Then  mix  about  6 — 8  cc.  of  the  oil  with  12 — 14cc. 
of  hydrochloric  acid  of  21  — 22  I!.,  and  shake  violently  in 
a  stoppered  cylinder  of  about  :;.")  cc.  capacity. — 11.  T.  I'. 


The  Detection  of  Resin    Oil   in    ( 'astor  Oil.     II.   Gilbert. 

(  hem.  Zeit.  13,  1428. 
The  ordinary  tests  for  castor  oil  prescribed  by  the  German 
Pharmacopoeia  do  very  well  for  the  detection  of  fatty  oils, 
hut  fail  in  the  presence  of  resin  oil.  A  sample  of  castor  oil 
recently  examined  by  the  author  answered  all  the  ordinary 
tests  satisfactorily,  but  its  taste  and  smell  were  suspicious. 
On  saponification  it  was  found  to  contain  19  per  cent,  of 
resin  oil,  and  its  saponification  equivalent  was  126,  whilst 
the  saponification  equivalent  of  pure  castor  oil  is.  according 
to  Yalenta,  180 — 181 '5.  Pure  castor  oil,  when  agitated 
with  an  equal  bulk  of  nitric  acid  of  1*31  specific  gravity,  is 
turned  slightly  brown,  the  acid  remaining  colourless.  Under 
tlie  same  conditions  resin  oil  is  turned  almost  black,  and 
the  acid  assumes  a  yellowish-brown  tint.  The  adulterated 
sample  of  castor  oil  yielded,  on  treatment  with  nitric  acid, 
the  colour  reaction  of  resin  oil,  but  of  course  in  a  degree 
corresponding  to  tlie  dilution. — H.  T.  P. 


Comparison  of  Different    Methods  of  Determining   Tree 

Acid   in    Oils.      Holde.       Mitt,    lvoniir.   tech.    Versuchs. 
1S89.3,  116—119. 

Geissler's  method,  consisting  in  dissolving  the  oil  in  ether- 
alcohol  and  titrating   it   with  decinorma]  alcoholic  (50  per 

cent.)  alkali,  is  accurate  and  can  be  used  in  all  cases,  save 
where  the  oil  is  so  dark  coloured  as  to  hide  tlie  change  of 
the  indicator  (pheuolphthalein)  used.  By  employing  a 
cylinder  about  4  cm.  in  diameter  instead  of  a  flask,  this 
difficulty  is  much  lessened.  The  process  i-  especially  suited 
for  clear  mineral  oils.  Burstyn's  plan  of  shaking  the  oil 
with  an  equal  volume  of  alcohol,  drawing  off  and  titrating 
an  aliquot  portion,  is  fallacious,  as  the  whole  of  the  flee  fat 
acid  is  only  extracted  by  repeated  treatment  with  alcohol, 
and  thus  the  result-  are  low  when  compared  with  those 
gi\eu  by  Geissler's  method,  e.g.,  a  refined  rape  oil  containing 

H'  780  per  cent,  of  acid,  calculated  as  SI  >.,,  gave  only  If  37  I 
per  cent,  when  thus  treated. 

iferz  shakes  the  oil  with  alcohol  in  a  stoppered  flask  and 
titrates  the  mixture  with  repeated  agitation.  This  gives 
accurate  result-,  and  i-  well  adapted  for  oils  containing  a 
considerable  quantity  of  free  fat  aeid,  as  if  treated  by 
Geissler's  method  they  require  an  inconveniently  targe 
amount  of  alcohol  to  prevent  the  oil  being  precipitated  from 
it-  etherial  solution  by  the  standard  caustic  alkali  in  weak 
alcohol. 
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Burstyn's  physical  method,  which  consists  in  shaking  the 
oil  with  alcohol  of  known  specific  gravity  and  deducing  the 
quantity  of  fat  acid  it  extracts  by  the  increase  in  density  it 
suffers,  is  quite  untrustworthy  ;  e.g.,  an  oil  containing 
0091  per  cent,  of  acid,  calculated  as  SO3,  gave  0-280  per 
cent.  Many  causes  conduce  to  this  result ;  among  them 
may  he  mentioned  the  different  specific  gravities  of  the  acids 
extracted,  the  error  caused  by  the  presence  of  a  mineral 
acid,  such  as  sulphuric  acid,  and  the  varying  quantity  of 
neutral  oil  dissolved.  The  following  method  is  adapted  for 
dark  opaque  mineral  oils  :  25  cc.  of  the  oil  is  shaken  with 
50  cc.  of  absolute  alcohol  in  a  stoppered  cylinder  about 
2  cm.  in  diameter,  and  the  mixture  allowed  to  settle  ;  25  cc. 
of  the  alcohol  is  then  drawn  off,  10  cc.  of  ether  added  if 
turbid,  and  titrated  with  deeiuormal  caustic  soda.  If  more 
than  2  cc.  be  used,  the  rest  of  the  alcohol  is  poured  off, 
another  50  cc.  added,  and  the  process  repeated. 

The  free  acid  has  been  calculated  as  SO;1  throughout  the 
paper  for  the  sake  of  uniformity. — B.  B. 


The  Examination  of  Oils,  F.  Jean.  J.  Pharm.  Chim. 
1889,  20,  337. 
The  author  recommends  a  method  of  examining  oils  which 
depends  on  the  determination  of  the  specific  gravity,  the 
melting  point  of  the  fatty  acids,  the  heat  evolved  on  mixing 
the  oil  with  sulphuric  acid,  and  lastly  of  the  refractive 
index.  The  specific  gravity  is  determined  by  means  of 
Westphal's  areothermie  balance.  The  melting  point  is 
determined  in  an  apparatus  consisting  of  a  thin-walled  U- 
tube,  the  limbs  of  which  are  of  unequal  length.  The 
shorter  limb  ends  in  a  small  funnel  through  which  the 
melted  substance  is  introduced,  in  quantity  sufficient  to  fill 
the  bend  of  the  U-tube.  A  platinum  wire  is  passed  so  far 
into  each  limb  that  the  two  ends  nearly  meet  in  the  bend. 
The  tube  is  supported  in  a  beaker  of  water  by  means  of  a 
clamp  which  also  carries  a  thermometer.  The  two  platinum 
wires  are  connected  to  an  electric  lull  and  battery,  and  a 
little  mercury  is  poured  into  one  of  the  limbs  of  the  U-tube. 
On  warming  the  water  in  the  beaker,  the  fat  melts  and 
allows  the  mercury  to  pass  to  the  lower  portion  of  the 
bend,  where  it  closes  the  circuit  between  the  two  platinum 
wires,  and  as  a  consequence  the  bell  rings.  At  this  moment 
the  temperature  is  noted.  The  heat  evolved  by  mixing  the 
oil  with  sulphuric  acid  is  determined  by  means  of  the 
following  apparatus  (see  diagram)  named  by  the  author 
"  Thermeleometer." 


A  is  a  small  vessel,  4  cm.  in  diameter  and  6  cm.  high. 
It  is  graduated  at  15  cc,  and  serves  for  the  reception  of 
the  oil.  B  is  the  acid  holder,  and  is  fitted  with  a  hollow 
glass  stopper,  to  which  is  attached  the  india-rubber  tube  It. 
The  neck  of  the  acid-holder  carries  a  clamp,  in  which  a 
thermometer  is  fixed.  5  cc.  of  sulphuric  acid  of  65°  B.  are 
placed  in  the  acid-holder,  and  15  ce.  of  the  oil  to  be  tested 


in  the  vessel  A.  The  oil  is  heated  up  to  about  40'— 50'  C, 
when  the  acid-holder  B  is  placed  in  it,  and  the  apparatus  is 
allowed  to  cool,  with  occasional  stirring,  to  :>ti  ('.  '1'.. 
hinder  further  cooling  it  is  then  placed  in  the  felt-lined 
brass  ca-e  E.  The  acid  is  now  forced  out  of  B,  through 
the  small  tube,  by  blowing  through  R,  the  oil  and  acid 
are  well  mixed,  using  B  as  a  stirrer,  and  the  maximum 
temperature  is  noted.  '  If  the  oils  are  much  oxidised  they 
must  be  first  treated  with  alcohol,  or,  better  still,  saponified, 
and  the  fatty  acids  separated  and  employed  for  the  deter- 
mination of  the  degree  of  heating.  The  author  obtained 
the  following  numbers  with  the  thermeleometer : — ■ 

Fatty  Acids. 

o  o 

Oliveoil 11-5  45 

Linseed  oil 01  109 

Colza  oil,  Pas  de  Calais 37  U 

„        India 37  10 

For  the  determination  of  the  refractive  index  the  author 
and  Amagat  employ  a  modification  of  Traunin's  oleo- 
refractometer.  Each  oil  possesses  a  characteristic  refractive 
power  which  varies  but  slightly,  according  to  the  source  of 
the  oil.  The  author  gives  the  following  deviations  for 
various  oils: — Olive  oil,  Ij1 — 2°;  earth-nut  oil,  4° — 5°; 
colza  oil,  16.3° — I7i°;  sesame  oil,  17°;  cotton-seed  oil,  20°; 
castor  oil,  40c  ;  linseed  oil,  53";  hemp  oil,  33T  ;  poppy 
oil,  30° ;  maize  oil,  27°  ;  sweet  almond  oil,  6° ;  cod-liver 
oil,  42° ;  whale  oil,  30i°.  All  the  above  deviations  are  to 
the  right ;  the  following  oils  give  a  levo-reading : — Sheep- 
trotter  oil,  0';  horse-hoof  oil,  -12°;  ox-feet  oil,  —3°; 
sperm  oil,  — 12°.  Olive  oil  from  Nizza,  giving  a  deviation 
of  li°,  when  mixed  with  10  per  cent,  poppy  oil,  gave  6i°, 
and  on  addition  of  20  per  cent,  poppy  oil  the  reading 
was  10°.  Mixed  with  10  per  cent.  cotton~seed  oil  the 
deviation  was  3°,  and  with  20  per  cent.,  5°.  Pure  poppy 
oil,  giving  a  reading  of  34°,  when  mixed  with  20  per  cent, 
of  earth-nut  oil,  only  yielded  25° ;  20  per  cent,  of  cotton- 
seed oil  added  to  castor  oil  diminishes  its  reading  by  7°. 
The  resin  and  heavy  mineral  oils  are  readily  detected,  in 
admixture  with  animal  and  vegetable  oils,  by  their  high 
refractive  power.  According  to  the  author,  an  oil  may 
positively  be  regarded  as  pure  when  its  specific  gravity, 
refractive  power,  and  degree  of  heating  with  sulphuric  acid 
correspond  with  the  values  obtained  for  a  typical  sample  of 
known  purity.— H.  T.  P. 


The    Technical    Examination   of  Glues.      W.    ICalmann, 
Leipziger  Mouatsch.  fur  Textil-Ind. 

The  author  gives  the  results  of  his  experience  in  examining 
glues  used  for  sizing  warps. 

He  finds  that  Kissling's  method  (this  Journal,  1887,  5G5 
— 566)  for  ascertaining  whether  glue  is  made  from  leather 
or  from  bones,  and  based  on  the  different  behaviour  of  the 
ashes  on  heating,  and  on  their  qualitative  analysis,  is  a 
reliable  one.  For  the  purpose  mentioned  above,  bone  glues 
are  almost  exclusively  used. 

Since  in  woollen  manufacturing  both  dyed  and  undyed 
wool  is  sized,  glues  used  for  the  purpose  should  be  free  from 
acid.  The  author  foimd  that  glue  solutions  which  did  not  alter 
litmus,  might  give  au  acid  reaction  with  phenolphthalein, 
probably  owing  to  the  presence  of  an  organic  acid  which 
does  not  effect  litmus.  He  estimated  the  amount  of  this 
acid  by  titrating  directly  with  deeiuormal  alkali  and  using 
phenolphthalein  as  indicator. 

Glue  to  be  used  in  woollen  manufacturing,  besides  being 
neutral  to  litmus,  and  therefore  free  from  mineral  acids, 
should  contain  no  sulphurous  acid,  whether  free  or  in  the 
form  of  normal  sulphites.  It  was  found  that  glue  containing 
these  substances  is  capable  of  producing  light  patches  on 
dyed  wool,  which  defect  is  sufficient  to  exclude  any  such 
glue  from  use  in  the  woollen  manufacture.  Sulphurous  acid 
maj  be  estimated  by  titrating  the  solution  to  which  starch 
pa.-'tc  lias  been  qdded  with  about  -^  normal  iodine  solution. 
For  this  titration  the  same  solution  can  be  used  as  that 
in  which  the  acid  has  been  estimated  with  alkali  and 
phenolphthalein,  thereby  shortening  the  examination. 
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in  glue  affected  the  iodine  and  thus  made  the  amount  of 
sulphurous  :i  lid  to  i  high,  the  auth  ir  has  often  i  stimated 
after  the  iodine  titration  the  hydriodie  acid  which  is  pro- 
duc  d,MsS03  +  HsO  +  [2=  M_,so,  +  2  HI,  with  decinormal 
alkali,  and  has  always  found  the  two  estimations  to  eoin- 
cid  i,  proving  that  the  iodine  is  not  affected.  This  additional 
titration  requires  very  little  time,  and  should  be  made  as  ;> 
check. 

'lii'   following  h  the  method: — 1  grm.  of  the  coa 
powdered  sample  of  glue  is  dissolved  in  water  on  the  wal  :r 
bath,  the  solution  first   tested  with  blue  litmus  paper  and 
then  titrated  with  decinorraal   caustic  alkali,  using   phenol- 
phthaTe'in  as  indicator,  until  it  turns  red.    The  liquid  is  then 


i led,' starch  paste  added  iofl   le  solution  until  it 

turns  blue.    The  blue  solution  is  nexl  i  sed  with  u 

drop  of  sodium  bisulphite  solution  and  again  titrated  with 
di  cin  irm  il  i  austic  alkali,  until  it  1  ;  a  mnt 

of  decinormal  alkali  used  in  the  last  titration  is  equivalent  to 
the  amount  of  sulphurous  acid  c  intained  in  the  glue;  ami 
also  to  the  iodine  solution  used. 

In  determining  the  com]  arative  value  of  samples  of  glue, 
the  water  and  ash  estimations  are  of  chief  importance,  hut 
with  glues  to  be  used  in  the  woollen  manufacture,  care  should 
also  be  taken  that  they  contain  no  ingredient  which  affects 
colouring  matters. 

The  following  table  contains  the  results  of  some  of  the 
author's  analyses  : — 


No. 

Variety  of  Glue. 

Amount 

taken. 

! .       "    i  with 
Litmus. 

N.ei  i  equivalent 

to  Vraount 

of  Free  Acid 

l  re    id. 

Amount  of 

1 

BO  . 

> 

Alkali  Corre- 
>  to  the 
lodii  i  . 

'■ 

of  ,',  N 
Allah 

cc. 

Ash. 

1 

Gclafn. 

firms. 
33  en 

Faintly  acid. 

Per  f.-nt. 
0-40 

ii  00  1000 

Percent. 
0-03 

.. 

PerCent. 

2 

lien  3  glu  . 

8  047S 

„ 

1-32 

0'055440 

u-lii 

.. 

3*55 

3 

„ 

3-4838 

„ 

|      ' 

0-02C611 

0-20 

.. 

•1 

»        ii 

8 -3521 

Acid. 

1-56 

0-127882 

0-96 

10' 1 

1V3 

.. 

5 

» 

3  G  12 

X,  utral. 

o-  It 

ll 

nil 

1-28 

1-3 

.. 

fi 

,i 

3-3700 

Arid. 

2-02 

111 

1  ;•  i  . 

11-6 

i-,;; 

7 

,. 

3-1330 

Neutral. 

0-07 

0-011827 

0-09 

2-21 

S 

.. 

•J  0  OS 

Faintly  acid. 

li'li.j 

. 

2  37 

0 

..        „ 

:          : 

Acid. 

1-90 

0-140  MS 

3-03 

11 -on 

11-2 

1-92 

Samples  2,  4,  G  and  9  on  material  dyed  with  logwood 
produced  distinctly  lighter  spots. 

According  to  the  foregoing  the  requirements  for  glue  to 
he  used  in  the  woollen  manufacture  are  as  follows : — 

1.  The  solution  of  the  glue  should  he  neutral  to  litmus 
paper,  or  at  the  most  only  slightly  acid. 

2.  The  amount  of  free  acid  which  reacts  with  phenol- 
tilithalein  should  not  correspond  to  more  than  1  per  cent,  of 
Naj(  >. 

n.  The  amount  of  sulphurous  acid  contained  should  not 
.  sceed  0-5  per  cent. 

4.  According  to  Kissling's  estimations,  with  which  those 
given  above  coincide,  the  amount  of  ash  should  not  be 
much  above  3  per  cent.,  and  the  amount  of  water  not  above 
1  j  per  cent. 


The  Estimation    of  Cane    Sugar   by    Inversion,      liohin. 
Zei'ts.  f.  Zuckerind.  13,  559. 

Working  by  Herzfeld's  method,  Herles  found  tin  rotatory 
power  of  a  cane-sugar  solution  reading  +  Ion  before  in- 
version, to  be  —  33-3  after  inversion.  Creydt's  method 
always  gives  a  lower  value,  owing  to  the  destructive 
of  the  hydrochloric  acid  on  the  sugar.  The  addition  of 
various  salts  (5-2— 10  parts  of  potassium  nitrate,  sodium 
acetate,  and  a  mixture  of  these  with  potassium  sulphate  and 
chloride  to  every  loo  parts  of  sugar)  generally  increases  the 
levo-reading   (up  to  —  3  es    diminish  it 

(—  32-8G:).  According  to  Clerget,  the  levo-reading  dimi- 
nishes by  0-5°  for  every  l  C.  increase  of  temperature. 
This  does  not  hold  good  for  all  concentrations.  Thus,  for 
a  solution  reading  +  50°  it  isO'48  .  anil  for  one  reading 
+  loo  it  isO-.M  .  Practically  these  variations  are  of  no 
consequence.  Tor  clarifying  purposes,  basic  lead  nitrate  is 
recommended,  which  is  formed  in  the  sugar  solution  itself 
by  the  addition  of  lead  nitrate,  followed  by  potassium 
1  ydrate.  These  additions  raise  the  1  vo-reading  to  —  33'5 
at  20   l '.     W'hi  a   v,  irking  i::  i    :  cts  by    II. 


method,  the  cane  sugar  may  lie  calculated  by  the  following 
formula  : — 

ioo  s 


<7    _ 

143-5  -  0'5  t  ' 
If raffinose  he  present  the  formula;  an  — 

0-S182  V  +  S  _  -p 

p 


7.  = 


''-Z;a..ii    1. 
1  So 


0-8532 

Z  =  percentage  of  sucrose.         P  =  p  ' 

It  =  percentage  of  raffinose.       s  =  polarisation  after  inversion. 

S  =  chai 

If   the   temperature   of    observation   he   not   20   ('.   the 
following  formula  must  he  employed: — 
..  r  4  0-0015  t)  V  +  8 

=       (,•   -I     I)    -   n    e 

)•  =  reading  of  raffinose  after  inversion     <      For  each  d  lt,  g 
i  =  reading  of  cam  ■  original  polarisation. 

At  It     ('.:-)■  =  i.    . 

i  =  n 

— ii.  t.  r. 


The  Estimation  of  <   i       Sugar  in  Presence  of  considerable 
Quantities  of  ffn  Sugar.     Wormian. 

Zeits.  f,  Zuckerind.  39,  "'•"■ 

pared  at  20  i  with  cane  sugar,  the  rotatory  power  of 
raffinose  is  L* 85  ;  of  inverted  raffinose,  0-  9598  :  of  inverted 
cane  sn  66 ;  and   of  invert   sugar,  0*3103.     Calling 

P  the  direct  pol  polarisation  after  inversion, 

and  X  =    '  approximati  e  of  invert  sugar 

(gr=wt.  of  substance  taken  for  analysis;  47  =  the  average 
factor  of  Meissl's  tables),  then — 

P  =-  S  +  1-85  I!  -  0-3103  X   (1) 

pi  =  _  0-3266  S   |    0-9598  R  -  O-1U03  X  (2) 

I      m  these  equations  it  follows  that — 

■  1'-  1-85  r'  -0-277N 


S  = 

i:  = 


p 

: 
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I'  —  1*85  1!  will  then  represent  the  sum  of  the  readings  due 
to  invert  sugar  and  raffinose.  From  this  number  Meisll's 
factor,  and  consequently  the  correct  percentage  of  invert 
sugar  may  he  derived.  Substituting  this  value  for  N  in  the 
above  equations,  the  real  percentages  of  saccharose  and 
raffinose  are  obtained.  A  mixture  was  prepared  containing 
46  per  cent,  of  cane  sugar,  3  per  cent,  of  raffinose,  and  f  per 
cent,  of  invert  sugar.  On  analysis,  the  following  numbers 
were  obtained: — Cane  sugar,  46-004  per  cent.;  raffinose, 
2-993  per  cent. ;  invert  sugar,  4-02  per  cent. — H.  T.  P. 


On  the  Estimation  of  Sugar  and  on  Polarimetric  Observa- 
tions in  Sweet  Wines.  A.  Borntrager.  Zeits.  f.  angew. 
them.  1889,  477—486,  005—508,  and  538—545. 

The  saccharine  matter  in  sweet  wines  is  composed  of  vary- 
ing quantities  of  dextrose  and  levulose,  and  a  meaus  of 
accurately  determining  the  relative  quantities  of  these  two 
sugars  cannot  be  said  to  be  established.  The  pres  ul 
extensive  article  forms  an  inquiry  into  the  modifications 
recommended  for  adoption  by  various  investigators,  the 
basis  of  all  the  methods  being  titration  with  Fehling's 
solution  and  observation  of  the  rotation  shown  by  the 
polariscope.  The  author  recommends  the  following  treat- 
ment : — The  wine  is  exactly  neutralised  with  caustic  alkali, 
and  heated  on  the  water-hath  to  drive  off  alcohol,  allowed 
to  cool  iu  a  flask,  treated  with  a  moderate  quantity  of  lead 
acetate,  and  after  dilution  to  the  original  volume  with  water, 
is  tillered.  The  filtrate  must  be  neutral  or,  if  alkaline,  must 
he  carefully  neutralised,  and  after  standing  for  one  day  it  is 
fit  for  observation  in  the  polariscope  and  for  titration  by  the 
Fehling-Soxhlet  method. 

The  article  is  chiefly  devoted  to  a  description  of  experi- 
ments which  show  the  necessity  for  adherence  to  the 
instructions  given  by  the  author  as  above.  The  influence 
of  temperature  and  concentration  of  solution  in  the 
polarimetric  observations  receive  special  attention.  If 
alkalinity  of  the  wine  during  evaporation  be  avoided,  the 
sugars  present  undergo  no  change,  whilst  an  evaporation 
sufficient  to  drive  off  the  alcohol  is  indispensable.  For 
sweet  wines  a  dilution  to  the  original  volume  is  sufficient, 
and  as  the  action  of  lead  acetate  is  intensified  if  the  free 
acid  be  first  neutralised,  a  moderate  quantity  of  that 
reagent  will  be  found  to  produce  a  sufficiently  clarified 
solution  for  observation  in  a  200  mm.  tube  with  all  wines, 
except  a  few  deeply  coloured  Malaga  wines,  in  which  case 
a  shorter  tube  must  he  used. — G.  II.  I!. 


Comparative  Estimations  of  the  Fat  in  Mill:  by  Different 
Methods  and  in  Different  Conditions  of  the  Mill:. 
J.  Klein.     Chem.  Zeit.  Rep.  13,  284—285. 

In  continuation  of  his  previous  experiments  (Chem.  Zeit. 
Hep.  12,  290  and  309),  in  which  he  found  that  Adams' 
method  for  the  determination  of  milk  fat  yielded  higher  results 
than  the  sand  or  gypsum  method,  the  author  describes 
some  comparative  results  obtained  by  Adams'  and  Rose's 
methods.  The  milk  was  examined  when  fresh,  sour,  and 
treated  with  borax.  The  results  obtained  show  a  rinse  agree- 
ment betweeen  the  two  methods  in  the  case  of  fresh  and 
sour  milk.  Considerable  differences  occurred  in  two  out  of 
six  analyses,  when  borax  had  been  added.  Estimations  of 
fat  were  also  made  by  the  gypsum  method,  the  results  being 
compared  with  those  got  by  Adams'  process.  It  appears 
that  even  after  10  hours'  extraction  with  ether,  the  results 
obtained  by  the  gypsum  method  are  distinctly  lower  than 
those  got  by  the  second  method.  Half  an  hour's  extraction 
with  ether  serves  to  remove  all  the  milk  fat  from  the  strip 
of  paper  employed  in  Adams'  process.  The  paper  strips  are, 
previously  to  being  used,  freed  from  till  fatty  and  resinous 
bodies  by  extraction  with  boiling  alcohol.  One  hour's 
extraction  is  more  than  sufficient  for  this  purpose.  When 
ignited  abestos  was  substituted  for  the  paper  strips,  the 
results  obtained  were  somewhat  irregular.  Assuming  the 
results  obtained  by  Adams'  method  to  be  correct,  the  author 
finds  that  the  average  error  of  the  numbers  obtained  by 
Soxhlet's  and  the  gypsum  methods  is  0-11  percent.  The 
author  therefore  holds  to  his  former  assertion  that  "all 
gravimetric  determinations  of  milk  fat  made  by  the  methods 
hitherto  in  use  are  low  by  0- 1  to  0- 15  per  cent." — H.  T.  P. 


International   ( 'hemicdl    Congress   at    Paris.    July   30 — ■ 
August  3,  1SS9.      Chem'.  Zeit.  13,  1391—1393. 

Agricultural  Section. 

I.   Analysis  of  soils  : 

(d.)  .Separation  of  fine  sand  from  clay  : — Schloesing's 
method  is  recommended  without  modification.  10  grms.  of 
soil  and  2  litres  of  water  are  taken  and  allowed  to  stand  24 
hours.  Analyses  performed  under  the  same  conditions  are 
not  exact,  hut  they  tire  sufficiently  comparable  for  till 
practical  purposes. 

(6.)  Determination  of  nitrogen : — The  soda-lime  method 
gives  sufficiently  good  results;  the  amount  due  to  nitrates 
may  he  left  out  of  account  by  reason  of  the  exceeding 
smallness  of  the  quantities  present.  Kjeldahl's  method 
gives  results  very  slightly  higher  than  the  above. 

(e.)  Determination  of  nitrates  :— The  method  of  Schloesing 
is  recommended,  the  nitric  oxide  being  collected  over  mercury 
ami  not  over  water. 

(</.)  Determination  of  ammoniacal  nitrogen.  In  this 
connexion  two  questions  arise,  viz.  : — Should'  the  determi- 
nation be  made  with  the  soil  directly,  or  with  a  solution': 
Should  an  acid  be  used?  The  Congress  considers  that  the 
soil  should  be  treated  with  a  very  slight  excess  of  a  weak 
acid,  a  sufficient  quantity  being  used  to  decompose  the 
whole  of  the  calcium  carbonate.  The  determination  is  then 
made  with  the  solution.  If  determination  directly  from  the 
soil  be  attempted,  it  is  found  that  the  quantity  of  ammonia 
cannot  really  be  ascertained  on  account  of  the  action  of  the 
alkalis  on  the  organic  substances  contained  in  the  soil. 

(<•.)  Is  there  any  means  of  ascertaining  what  percentage 
of  the  total  phosphoric  acid  can  he  assimilated  ?  It  is 
considered  in  the  first  place  that  such  a  question  has  little 
practical  int. rest,  and,  furthermore,  that  such  a  determination 
is  not  possible.  Phosphate  of  iron  is  dissolved  to  a  very 
considerable  extent  by  treatment  of  the  soil  with  acetic 
acid,  owing  to  its  solubility  in  organic  iron  salts.  At  the  same 
time,  the  phosphoric  acid  of  iron  phosphate  is  of  service 
to  vegetation,  but  its  assimilation  is  not  easy. 

(/.)  Determination  of  potassium  : — According  to  experi- 
ments of  Schloesing,  weak  acids  {e.g.  0-05 — 0-1  per  cent, 
nitric  acid)  extract  from  soils  a  quantity  of  potash,  gradually 
increasing  for  3 — 4  hours ;  concentrated  acids  now  extract 
a  further  quantity,  and  after  this  a  third  lot  may  be  extracted 
by  hydrofluoric  acid.  The  potash  seems  then  to  exist  in 
three  forms:  (1)  as  silicates  difficultly  acted  on  and  of 
little  interest  to  the  agriculturist  ;  (2)  as  more  basic  silicates, 
which  are  decomposed  by  concentrated  acids  and  which 
furnish  to  vegetation  a  certain  quantity  of  potash  ;  and 
(3)  in  a  form  easily  soluble  in  weak  acids,  and  which  can 
be  easily  assimilated  by  plants.  It  is  therefore  proposed 
to  examine  soils  for  potash  by  treating  with  boiling  111/101 
regia  until  the  remaining  sand  is  perfectly  white. 

(</.)  Determination  of  calcium : — The  calcium,  useful  to 
vegetation,  exists  as  carbonate,  but  calcium  in  other  forms 
exists,  and  is  useful  as  neutralising  the  acids  of  the  soil.  It 
is  therefore  important  to  distinguish  these  two  forms  in 
which  calcium  may  exist.  Total  calcium  may  be  determined 
by  the  usual  methods  in  the  solution  obtained  for  potash 
determination  ;  carbonate  (in  powdered  form)  may  be 
di  termined  in  Mondesh's  apparatus  by  using  tartaric  acid, 
or  total  carbonate  (powdered  and  conglomerate)  by  using 
hydrochloric  acid. 

For  the  potash  determination  soils  should  be  passed 
through  a  sieve  having  60  meshes  to  the  inch  ;  decomposition 
is  then  complete  in  two  hours  ;  whereas,  if  a  sieve  of  only 
10  meshes  to  the  inch  be  used  (as  Gaspariu  suggests),  12 
hours  are  necessary  for  decomposition,  for  the  nitrogen 
determination  the  soil  should  be  as  fine  as  possible.  In 
every  rase  drying  at  100°  should  be  carried  out. 

II.  Analysis  of  manures  : 

(a.)  Determination  of  nitrogen  contained  as  ammonia, 
nitrates,  and  organic  : — Total  nitrogen  may  be  determined 
by  Dumas'  method  with  copper  oxide,  and  the  nitrate 
nitrogen  by  Schloesing's  method,  collecting  the  nitric  oxide 
over  mercury.  This  latter  may  also  lie  determined  by 
treating  with  lime  and  50  per  cent,  alcohol,  whereby 
sulphuric  acid,  phosphoric   acid,  silica,  &c.   are  obtained  in 
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the  residue,  and  the  citrate  in  alcoholic  solution;  by  then 
evaporating  this  solution  and  igniting  with  ammonium 
chloride  the  nitrates  are  converted  into  chlorides;  the 
chlorine  is  then  determined,  and  from  this  (diminished  by 
the  original  chlorine  in  the  sample),  the  nitrates  may  very 
simply  be  calculated.  For  determination  of  ammoniacal 
nitrogen  the  nitric  acid  is  decomposed  by  means  of  ferrous 
chloride  and  hydrochloric  acid  ;  the  ammonia  may  then  be 
displaced  by  magnesia.  Organic  nitrogen  may  be  ascertained 
in  the  residue  from  the  two  preceding  operations  by  means 
of  soda-lime.  After  freeing  from  nitrate  nitrogen  the 
Kjcldahl  process  may  be  used. 

(4.)  Distinction  of  manures  according  to  their  source: 
natural  phosphates,  slags,  dried  blood,  horn,  leather,  &c. — 
The  complete  solution  of  this  problem  is  considered  of  little 
practical  worth,  and  in  some  cases  it  is  extremely  difficult. 

III.  Analysis  of  fodder : 

(a.)  Separation  and  determination  of  so-called  fatty 
substances  and  resins  : — This  may  be  done  by  extraction 
with  ether.  In  special  cases  such  as  ensilage,  where  the 
fermentation  has  produced  a  considerable  quantity  of  lactic 
acid,  which  is  also  soluble  in  ether,  the  extract  should, 
before  weighing,  be  washed  with  water. 

(6.)  Non-nitrogenous  extractive  substances  are  ascer- 
tained by  difference,  being  considered  as  the  total  of 
substances  not  directly  determinable. 

(c.)  Determination  of  nutritious  nitrogenous  compounds: — 
It  is  not  sufficient  to  determine,  as  is  often  done,  total 
nitrogen  and  calculate  this  to  albuminoids.  By  doing  this, 
ammonia,  nitrates,  &C,  are  all  taken  as  albuminoids.  Only 
such  nitrogenous  compounds  as  are  insoluble  in  dilute  acetic 
acid  are  to  be  looked  upon  as  nutritious. 

(d.)  As  to  tabulation  of  restdts,  it  is  considered  that  these 
should  be  given  in  two  forms  :  (1)  on  uudried ;  (2)  on  dried 
stuff.  If  two  different  kinds  of  fodder  are  to  be  compared, 
they  should  be  compared  after  being  dried  ;  if,  however,  the 
value  of  a  fodder  is  simply  required,  this  should  be  esti- 
mated on  the  sample  in  the  condition  in  which  it  is  to  he 
used.  Congress  considers  the  following  tabulation  desirable : — 

Moisture. 

Nutritious  nitrogenous  substances. 

Non-nutritious  nitrogenous  substances. 

C  Fatty  substances. 
Starchy  substances. 
Carbohydrates,  &c.  \  Sugars. 

I  Cellulose. 

LNon-nitroi;on"nis  extractive  substances. 

,r.        ,       ,.  f  Phosphoric  acid. 

Mineral  matter      [  0, ,K.J.  mincral  m.ltu.r. 


Pharmaceutical  Section. 

Sulphate  of  quinine  :  It  is  considered  advisable  that  a 
determination  of  the  sulphuric  acid  be  made,  and  also  a 
polarimetric  examination. 

Cinchona  bark  : — An  accurate  and  practicable  method 
of  extraction  and  separation  of  the  various  alkaloids  is 
desirable,  and  a  committee  of  investigation  has  been 
appointed. 

Opium  : — Chiefly  two  methods  are  used  for  determination 
of  opium:  (a)  by  ammonium  chloride;  (6)  by  alcohol 
and  ammonia.  In  the  first  method  the  ammonium  cldoride 
should  be  reduced  in  quantity  as  far  as  possible,  owing  to 
the  solubility  of  morphine  therein;  in  the  second  method 
the  amount  of  alcohol  and  ammonia  should  be  kept  as  low 
as  possible.  As  pure  morphine  is  obtained  in  each  case, 
the  solubility  of  this  latter  in  dilute  caustic  potash  ought  to 
be  known.  It  is  also  desirable  to  tix  a  minimum  valuation 
lor  opium  extract.  A  commission  was  appointed  to  inquire 
into  the  question. 

Chloroform  : — Seeing  that  chloroform  keeps  better  when 
mixed  with  alcohol,  it  is  desirable  to  tix  the  amount  of 
alcohol  which  may  he  added,  and  to  ascertain  methods  for 
the  estimation  of  the  alcohol  added. 


Phenol  and  salicylic  acid  : — Accurate  determination  of  the 
chief  physical  constants  is  desirable,  as  well  as  an  alkali- 
metric  method  of  examining  salicylic  acid,  which  is  often 
mixed  with  higher  homologous  acids. 

Analgesine: — A  commission  has  been  appointed  to 
examine  its  physical  constants  and  chief  reactions. — T.  L.  B. 


Estimation  of  Formaldehyde  by  Titration  with  Ammonia. 

W.  Escbweiler.  Per.  22,  1929—1930. 
Tjik  author  finds  that  by  titrating  with  litmus  as  indicator 
in  place  of  methyl  orange  or  cochineal,  the  compound 
hexamethylenamine  which  is  formed  has  a  neutral  reaction, 
and  that  one  drop  of  acid  colours  the  solutions  red.  The 
same  is  the  case  with  phenolphthalein.  With  methyl 
orange,  cochineal,  Congo  red,  and  tropeoline  as  indicators, 
the  mono  acid  compound  of  hexamethyleneamine  has  a 
neutral  reaction,  so  that  in  this  case  six  molecules  of  formal- 
dehyde appear  to  combine  with  three  in  place  of  four 
molecules  of  ammonia.  The  author  further  finds  that  in 
order  to  produce  the  compound  hexamethyleneamine  the 
solution  of  formaldehyde  and  ammonia  must  he  heated  for 
one  hour  to  100°— J.  B.  C. 


Erratum. 

This   Journal,    1889,    902,   at    the    foot    of    table,   for 
'  Saponification  equivalents  "  read  "  Saponification  value." 


^eto  Books. 


Techxisch-Chemisciies  Jahrbuch,  1888 — 1889.  Kin  I'e- 
richt  ubcr  die  Fortschritte  auf  dem  Gebiete  der  Ckemis- 
i  hi  \  Tki  iinologie,  voru  April  188st  bis  April  1889. 
Herausgegeben  von  Dr.  Rudolf  Biehermaxx,  1  l"r 
Jahrgang.  Berlin:  W.  Carl  Hermann's  Ycrlag.  1890. 
London:  H.  Grevel  &  Co.,  33,  King  Street,  Covent 
Garden,  E.C. 

Octavo  volume  strongly  bound  in  cloth  and  gilt-lettered. 
It  contains  Preface,  Table  of  Contents,  List  of  Abbreviated 
Titles  of  Works  referred  to  in  the  text,  614  pages  of  Subject- 
Matter,  with  which  are  interspersed  263  wood  engravings. 
In  the  pages  enumerated  is  included  a  review  of  New 
Books  which  have  appeared  during  the  session  1888-89, 
arranged  as  works  on  Physics,  Chemistry,  Chemical  Tech- 
nology, Mineralogy,  Geology,  and  Botany,  and  works  on 
miscellaneous  subjects.  There  is  also  a  carefully  arranged 
Index  of  Names  of  Authors  and  another  of  Subject-Matter. 
The  arrangement  of  the  Subject-Matter  is  as  follows : — 
1.  Eisen.  II.  Alkalimetalle,  Magnesium,  nnd  Aluminium 
111.  Gold  and  Silber.  IV.  Kupfer.  V.  HI.  i.  VI.  /ink. 
VII.  Zinn.  VIII.  Nickel  nnd  Kobalt.  IX.  Chrom  mid 
MaiiL'an.  X.  Antimon.  Arscn,  I  •nccksilber,  und  Platin. 
XI.  CMor,  Salzsaure,  Brom.  XII.  Sehwefel,  &c.  XIII. 
Sauerstoff,  Wasserstoff,  &c.  XIV.  Soda.  XV.  Kalium- 
verbindungen.  XVI.  Ammoniak.  XVII.  Alkalische  Erden. 
XVIII.  Thonerde.  XIX.  Glas.  XX.  Thonwaaren.  XXI. 
Cement.  XXII.  Kiinstlichc  Steine.  XXIII.  Explosivstoffe. 
XXIV.  Leuchtstoffe.  XXV.  Heizstoffe.  XXVI.  Zucker. 
\\\  II.  Mail.euud  Starkezucker.  XXVIII.  Wein.  XXIX. 
Bier.     \XX.  Spiritus.     XXXI.  Fette,   Harze,  Seifen,   See. 
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XXXII.  Wasser.  XXXIII.  Nahrungsmittel.  XXXIV.  Diin- 
gemittcl,  Abfiille,  Disinfection.  XXXV.  Gerberei.  XXXVI. 
Leim.  X\X\  [I.  Organischc  Saurcn.  XXXVIII.  Alkaloide. 
XXXIX.  Farbstoffe.  XL.  Gespinnstfasern.  XLI.  Papier. 
XLII.  Photograpbie.  XLIII.  Apparate.  XLIV.  Biicherschau. 


A  Text-Book  of  Assaying  for  the  use  of  those  connected 
with  Mini  s.  By  C.  Beringer,  F.C.S.,  F.I.C.,  late  Chief 
Assayer  to  the  Rio  Tinto  Copper  Co.,  London,  and  .1.  J. 
Beringer,  F.C.S.,  F.I.C.,  Lecturer  to  the  Mining  Assoc. 

and  Inst,  of  Cornwall,  &e.     London  :  Chas.  Griffin  &  ( !o., 
Kxeter  Street,  Strand.     18S9. 

This  is  an  8vo  volume,  bound  in  cloth,  and  containing  385 
pages  of  Subject-Matter  and  an  Appendix  of  sii  pages, 
followed  by  an  Alphabetical  Index ;  witli  the  text  are 
inti  '   persed  82  wood  engravings. 

In  their  preface  the  authors  state  that  "  Under  the  more 
important  methods  they  have  given  the  results  of  a  series  of 
experiments  showing  the  effects  of  varying  conditions  on  the 
accuracy  of  the  process."  "  Such  experiments  are  often 
made  by  the  assayer,  but  seldom  recorded.''  Then  they  add, 
"  Statements  like  those  generally  made — that  '  this  or  that 
substance  interferes* — are  insufficient,  "  it  is  necessary  to 
know  under  what  conditions  and  to  what  extent." 

The  authors  consider  "the  practice  of  naming  a  process 
after  its  discoverer,  which  has  recently  much  developed,  is 
proving  objectionable,  and  that  though  we  may  speak  of  a 
Bunsen's  burner  or  a  Liebig's  condenser,  yet  when  matters 
are  pushi  d  so  far  that  the  chemist  is  directed  to  '  Finkenerise,' 
a  residue,  or  to  use  the  '  Reichert-Meissl-Wollny  process,' 
it  i-  time  to  stop."  Hence  they  have  omitted  to  carry  out 
such  an  association  in  referring  to  the  processes  they  cite. 

'i'lii- work  is  subdivided  as  follows: — Part  I. —  I.  Intro- 
ductory. II.  Methods  of  Assaying. — Dry  Gravimetric 
Methods.  III.  Wet  Gravimetric  Methods.  IV.  Volumetric 
Assays.  V.  Weighing  and  Measuring.  VI.  Reagents. 
VII.  Formula:,  Equations,  &c.  VIII.  Specific  Gravity. 
Part  II.  —  IX.  Silver,  Gold,  Platinum,  Mercury.  X.  Copper, 
Lead,  Thallium,  Bismuth,  Antimony.  XI.  Iron,  Nickel, 
Cobalt,  Zine,  Cadmium.  XII.  'fin,  Tungsten,  Titanium. 
XIII.  Manganese,  Chromium,  &c.  XIV.  Earths,  Alkaline 
Earths,  Alkalis.  Part  III. — XV.  Oxygen  and  Oxides. — 
The  Halogens.  XVI.  Sulphur  and  Sulphates.  XVII.  Ar- 
senic, Phosphorus,  Nitrogen.  XVIII.  Silicon, Carbon,  Iioron. 
Appendix. — Various  tables  of  Atomic  Weights  and  other 
Constants,  Thermometric  Scales,  Strengths  of  Acids,  and 
Ammonia,  with  Corresponding  Specific  Gravities. 

The  price  of  the  work  is  10s.  6d. 


PROMETHEUS.        IlLCSTKIRTE     WOCIIENSCIIRIFT     iJBER     DIB 
FoRTSCilRITTE        DER         ANGEWANDTEN         NaTURYVTSSEX- 

schaften.  Herausgegeben  von  Dr.  Otto  X.  Witt. 
Berlin:  SAW  Rudolf  Milckenberger.  London:  II.  Grevel, 
33,  King  Street,  Covent  Garden. 

Tins  new  and  elegantly  arranged  Journal  of  general  and 
applied  science  made  its  first  appearance  in  1889.  Judging 
from  the  first  ten  numbers  that  have  appeared,  it  would 
seem,  put  briefly,  that  the  leading  idea  running  through  the 
compilation  is  the  popularisation  of  science  by  bringing  it 
in  contact  with  all  the  current  events  of  the  day  in  which 
it  plays  a  part.  For  example,  in  the  opening  issue,  the  first 
article  is  one  on  "Brown  Coal";  the  second,  illustrated 
with  excellent  engravings,  on  the  "  New  Double-Screw 
Steamer  of  the  Hamburg  and  American  Steamship  Com- 
pany "  ;  the  third,  on  "  New  Metals  and  Alloys  "  ;  and  the 
fourth,  on  the  new  "  Automatic  Electric  Light  Producer" 
of  the  Great  Western  Kailwa}'  Company's  service  of  trains 
(illustrated).  In  subsequent  numbers  many  articles  relating 
to  Chemical  Manufactures  and  Industry  appear,  and  they 
are  treated  in  all  cases  so  as  to  combine  accuracy,  elegance 
of  style,  interesting  reading,  and  admirable  illustration. 
The  Journal  is  a  weekly  one  and  the  price  is  3  marks  (3s.) 
per  quarter. 


CHEMiscn-TECHNISCHE  Analyse.  Ilandbueh  der  Analy- 
tichen  Untersuchungen  zur  Beaufsichtigung  des  Chemis- 
chen  Grossbetriebes  und  zum  Unterrichte.  Herausgege- 
ben von  Dr.  Julius  Post,  Professor  an  der  Techniscben 
Hochschule  zu  Hannover,  Zweite  vermehrtc  und  verbes- 
serte  Auflage.  Erster  Band,  Vierte  Lieferung.  Zweiter 
Band,  Erste  Lieferung.  1890.  Braunschweig  :  Drnck  und 
Verlag  von  Friedrich  Vieweg  und  Sohn.  London: 
H.  Grevel  and  Co.,  33,  King  Street,  Covent  Garden. 
Part  IV.  of  the  first  volume  of  this  work  with  Part  I.  of 

the  second  volume   have  just  le  their  appearance.     For 

notices  of  the  earlier  issues  of  Vol.  I.  (see  this  Journal, 
188S,  872).  The  prices  of  the  two  parts  now  noticed  are, 
Part  IV.,  5s.  6;/. ;  and  Part  I.  of  Vol.  II.,  3s. 

Part  IV.  (conclusion  of  Vol.  I.). — This  volume  treats  of 
Inorganic  Acids,  Alkalis  and  their  salts,  and  (  hloride  of 
Lime,  and  is  mainly  devoted  to  the  products  of  the  Sulphuric 
Acid  and  Alkali  manufacture  with  the  allied  industries.  It 
contains  195  pages  of  subject-matter,  and  is  illustrated  with 
numerous  excellent  wood  engravings. 

-\s  regards  the  distribution  of  the  text,  5G  pages  are 
devoted  to  Sulphuric  Acid  and  Sulphates;  :;  *,,  Nitric  Acid; 
15  to  various  Salts  and  the  Stassfurth  Industry;  I  to 
Ammonia  ami  its  Salts;  7  to  Hydrochloric  Acid;  30  to 
S  ida  and  its  Salts  ;  -1  to  the  Regeneration  of  Sulphur  from 
Alkali  Waste;  9  to  the  Potassium  Salts  and  Potash;  13  to 
Chloride  of  Lime,  and  39  to  Manures. 

Part  I.,  Vol.  II. — This  is  a  treatise  on  (1)  Lime, 
Gypsum,  and  Cements;  (2.)  Porcelain  and  Earthenware, 
and  (3.)  Glass.  To  Group  1,  about  30  pages  are  devoted; 
to  Group  2,  50  pages,  and  to  Group  3,  22  pages. 


A  Handbook  of  Quantitative  Analysis  by  John  Mills 
and  Barker  North.  Loudon:  Chapman  and  Hall, Ltd., 
Agents  to  the  Science  and  Art  Department.  1889. 
Small  8vo.  volume,  bound  in  cloth,  containing  Preface, 
Table  of  Contents,  203  pages  of  Subject  -  Matter,  an 
Appendix  of  5  pages,  and  an  Alphabetical  Index. 

The  scope  of  the  hook  is  stated  in  the  Preface  to  he  such 
as  to  meet  the  requirements  of  students  entering  for  the 
Honours  Examination  in  Inorganic  and  Organic  Chemistry 
of  the  Science  and  Art  Department.  It  is  also  stated  to  he 
sufficient  for  the  Associateship  of  the  Institute  of  Chemistry, 
the  B.Sc.  and  M.B.  Practical  Examinations  of  the  University 
of  London. 

The  work  is  classified  as  follows :  —  I.  Introduction. 
II.  Simple  Examples  of  Gravimetric  Analysis.  III.  Simple 
Examples  in  Volumetric  Analysis.  IV.  Simple  Examples 
of  Quantitative  Separation.  V.  Analysis  of  Alloys.  VI. 
Analysis  of  Minerals,  Ores,  &c.  VII.  Analysis  of  Com- 
mercial Products.  VIII.  Assaying  by  Cupellation.  IX- 
Analysis  of  Water.  X.  Gas  Analysis.  XI.  Ultimate  Or 
ganic  Analysis.  Appendix,  with  useful  explanation  and 
i  iription  of  Filter  Pumps  ;  Mode'  of  Preserving  Platinum 
and  Silver  Vessels ;  Mending  Platinum  Vessels;  Cleaning 
Platinum  Vessels ;  Recovery  of  Platinum  aud  Silver 
Residues,  &c. 

The  text  is  illustrated  with  31  wood  engravings.  The 
price  of  the  book  is  3s.  Gd. 
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TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

SwiTZEM  iMi. 

Classification  of  Bauxite  in  Customs  Tariff. 

Bauxite  (mixture  of  hydrated  alumina, hydrated  oxide  of 
iron,  ii i n I  silicic  arid),  raw  or  groilnd. — Category  160.  Duty 
free.  —  Board  of  Trade  Journal. 

AuSTRIA-HUNGABY. 

Customs  Classification  of  Hydrosulphite  of  Indigo. 

According  to  the  Moniteur  Beige  for  the  23rd November, 
the  Austro-Hungarian  ('n-ti-in-  authorities  haw  >  1 . - •  - l ■  I  - ■  I 
that  tlie  substance  called  cure  d'hydrosulfite  or  hydro- 
sulphite  of  indigo  is  classified  under  Category  324  of  the 

tariff,  and  pavs  a   dutv  of  4  florins  per  100  kilogram- 
Ibid. 

BuLGAJUA. 

Provisional  Commercial  Arrangement  n-ith  United 
Kingdom. 

The  following  is  a  copy  of  a  notice  issued  by  the  Foreign 
Oft.ce  on  the  31st  December  last  : — 

An  arrangement  has  been  negotiated  by  Mr.  (("Conor, 
Her  Majesty's  Agent  and  Consul-General  at  Sofia,  bywhieh 
British  goods  will  be  admitted  into  Bulgaria  on  and  after 
the  1st  January  1890  upon  payment  of  Customs  duties  at 
the  rate  of  8  per  cent,  ad  valorem. 

Alcohol,  gunpowder,  salt,  and  tobacco  are  not  included 
in  this  arrangement,  but  these  goods  of  British  origin  will 
receive  most  favoured  nation  treatment. — Ibid. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Sulphur  Mining  in-  Sicily. 

The  following  information  respecting  sulphur  mining  in 
Sicily  is  extracted  from  the  last  report  of  the  United  St 
Consul  at  Catania  : — 

"  The  mine  district  in  Sicily  comprises  the  provinces  of 
Catania,  Caltanissetta,  Girgenti,  and  the  commune  of 
Lercara,  in  the  province  of  Palermo.  There  are  in  all  567 
mines,  191  of  which  are  closed,  on  account  of  bi  ing  remote 
from  the  railway  lines,  and  carrying  the  mineral  on  the  hack 
of  mules  or  donkeys  does  not  pay  to  work  them. 

"  On  the  commercial  point  of  view  I  may  give  some 
summary  details  on  the  working  and  on  the  method  of 
smelting  in  use,  whilst  on  th  point  the  matter  has 

been  splendidly   treated  by  illustrious  geologists  of  Italy, 
Great  Britain,  Germany,  and  France. 

"  The  interior  of  a  mine  is  carried  with  pillars  and  vaults 
(here  commonlv  called  '  colonne,  pasture,  and  tctti ')  in  the 
same  manner  as  a  coal  mine.  There  you  see  the  same 
galleries,  the  same  portable  underground  rails,  the  same 
small  waggons  by  means  of  which  the  rock  (brims 
ore)  is  carried  to  the  vertical  or  inclined  shaft  and  through 
this  by  means  of  steam  engines  is  lifted  up  and  pil 
the  open  soil. 

"  The  galleries  in  the  mines  are  sustained  by  pillars  of 
rocks  superposed  one  upon  the  other,  and  there  are  gall- 
under  the  other  until  the  stratum  is  exhausted.  When 
the  mil"  ha-  surpassed  tie-  depth  of  40  metres,  water  is 
generally  found,  and  the  hauling  engine  i>  used  also  for 
pumping.  The  air  of  the  interior  of  a  mine  is  generally 
impregnated  with  gases,  often  inflammable, and  the  first  care 


in  opening  a  new  mine  is  in  getting  a  current  of  air.  This 
is  obtained  by  opening  a  second  pit-hole  communicating  with 
the  first. 

ty-lamps  have  been  introduced  everywhere  in  order 
to   prevent  explosion.     By  a  recent  law  every  mine  is  to  be 
supervised  by   a  mineralogical   master   (capominatore")    in 
order  to  prevent   disasters,  and  to  hold  the  fitters,  i 
or    contractors    responsible    for    same,    or    foi 
happening  to  workmen  when  labouring.     On  the  oth 
owners  or  litters,  by  means  of  a  small    premium  paid  to 
t!i.'  'Cassa  Nazionale  sugli  Infortuui'  (National  Insurance 
Bank)  against  accidents  happening  to  labourers  are  able  to 
stand  such   losses.     In   those    mines    where  there   are    no 
engines  the  mineral  is  carried  in  bags  by  boys  on  stairs  on 
the  inclined  shaft  up  t . >  the   open   soil.     When  the  engines 
are  in  use  it  is  hoisted  up  in  waggons. 

"  The  melting  of  brimstone  is  only  allowed  by  the  Italian 
Government  from  the  24th  of  June  till  the  end  of  October, 
as  the  evaporating  acids  injure  th.-  grain  fields. 

The  smelting  process   is  very  simple   and  takes   pla 
mines.    No  machinery,  no  engineers  are  to  be  seen;  the 
ore   is  simply  put   in  kilns  (calcaroni)  of  the   capa 
from  100  to  1,000  cubic  metres,  filled  with  lumps  of  0 
covered  with  earth,  in  order  to  prevent  exc  nation. 

The  mass  is  then  lighted  on  the  highest  point  of  the  inclined 
line  at  the  bottom  of  tie  kiln.  When  lire  has  made 
progress  in  tie  kiln  it  is  covered  completely,  and  slow 
internal  combustion  commences,  a  good  quantity  of  the 
mineral  acting  a--  fuel  for  heating  and  smelting  the  whole 
mass.  In  about  fiv<  days  a  hole  is  made  at  the  lowest 
of  the  inclined  bottom  of  the  kiln,  and  the  sulphur  flows  out 
in  a  liquid  state  into  small  wooden  forms  of  the  capacity  of 
5  kilogrammes,  which  are  filled  continuously  one  day 
after  the  other  until  the  kiln  ha  o  Sow.     The  liquid 

brimstone  it  then  kept  for  about  three  hours  in  the  forms, 
just  sufficient  time  i<  >r  cooling  and  changing  into  a 
state.  In  cooling,  the  sulphur  contracts,  and  falls  ea  . 
of  the  forms.  It  is  then  ready  to  he  sent  to  the  nearest 
harbour  for  shipping.  It  is  graded  into  seven  different 
qualities,  from  the  finest  yellow  to  the  darkest  brown,  and 
denominated:  Licata,  first  quality;  best,  second  unmixed ; 
good,  second  unmixed;  current,  second  unmixed;  best, 
third  unmixed;  good,  third  unmixed;  current,  third  un- 
mixed. When  the  ore  is  very  rich,  steam  is  used  instead  of 
fuel,  and  diffe  ins,  covered  by  patents,  are  adopted. 

The  work  is  paid  by  cubic  measure  of  mineral  (ore)  brought 
out  of  the  mine.  The  work  in  the  mine  is  considered  un- 
wholesome ;  as  proof  thereof  it  is  to  be  remarked  that  in 
those  provinces  of  Sicily  where  mines  are  abundant,  the 
greatest  number  of  young  men  are  deformed  and  unfit  for 
- 

'•  The  number  of  workmen  employed  in  a  mine  is,  a 
ing  to  the  importance  of  the   same,  from  -1  to  100  men  and 
boys,  working,  on  an  average,  eight  hours,  and  earning 
3  lire  for  men  and  I  J,  lira  for  boys  (1  lira  =  9'C:/.).     The 

-  ith  his  small  earning  to  support    his   family, 
live  very    economically.       Miners    pay    no    personal    taxes 
the  commune  tax,  wdiich  is  included   in  the   price  of 
victuals.     Every  mine  has  a  of  boys  to  carry  the  oro 

the  mine  wh  irk  is  not  done  by  machinery. 

"  In  the  last  years  the  prices  of  sulphur  have  gone  down 

. .  owing  to  the   adoption   of    steam-engines   in   the 

mines,  to  the  opening  of  the  railroads,  which   have  reduced 

t  of  transportation  to  the  harbours,  once  so  costly 

done    by   carts,  mules,  and   donkeys,   and   to    the 

of  production  in  comparison  with  consump- 

port. 

'■  1    think    |  low  for  many  years,  unless 

markets  should  bring  a 
duration.      It  is  my  belief  that    few,  if  any,  countries 
can  compete  in  cheapness  of  hand-labour  with  the  Italian 
workmen,  well  known  everywhere  for  their  sobriety. 

••  The  n  iincinent  of  brimstone   is   made  with   di 
systems  (patented),  but  on  the  same  principle.     Brimstone 
i?  put  into  nti',  and  through  a  small  tire,  is  evaporated, 

i  i  he  grinding  is  doi 

different    ways,    all    kepi    secret.       Soiling,   crushing,   or 

:  j     but    I    Should    never   ad\  ise 
American  buyers  to  import  ground  brimstone,  as  very  often 
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Aii. nit    7.")  per  cent,  of  this  was  Tonquin,  20 
Yunnan,  and  5  per  cent.  Cabardine  musk.     Yunnan  i 
only  brought  to  market  in  small  quantities  nowadays. 

Galls. 
'i'h  •  most  noteworthy  feature  of  th  •  trade   in  nutgalls  in 
1888  was  the  increase  of  the  shipments  to  G   nnanj 
6,300   piculs    in    1887    to    13,438    piculs    in    1888,    and  the 
di  'i   ase  of  the  exports  to  London,  which  were  12,680  i 
n   II    '7.  and  only  9,1  -l  ;,:     Is  in  ]  -  Ibid. 


it  is  adulterated  with  sundry  stuffs,  such  as  chalk,  earth, 
strontia,  &c,  ami  dyed  with  chromate  of  yellow.     Many 

ly  by  f or  igners,  but 
1      ■  have  succeeded  in  getting  tiny  profit. 
"Sicilians   work   the  mines  very  economically,  and  only 
for  large   and  rich  mines    steam-engines  are  used,  whilst 
foreigners  begin  always  with  many  expenses,  without  a-  :ei 
taining  the  thickness  and  extent  of  the  stratum.     Owners 
very  seldom   sell  their  mines,  except  at   exorbitant   prices. 
Tie-  general  usage  is  to  lease  the  mine  to  fitters  (gabellotti), 
en  10  tolo  .of   the   yield   of   brimstone 

during  the  time  of  the  lease,  which  runs  from  to  2  to  40 
.Mar-.  ( In  the  mines  there  is  only  one  tax,  the  land  tax. 
'This  is  paid  to  the  Government,  not  on  the  value  of  the 
over-soil,  but  on  that  of  the  under-soil,  according  to  the 
formed  working  mine.'' — Ibid. 

The  Cape  Colony. 

The  statistical  returns  show  that  the  trade  of  the  ('ape 
Colony  has  increased  considerably  in  the  year  1888.  The 
prosperity  of  the  Cape  Colony  and  Natal  lias  been  greatly 
stimulated  by  the  opening  up  of  the  Transvaal  goldfields, 
with  its  accompanying  large  influx  of  foreign  population. 
Kimbcrley,  with  its  diamond  mines,  savi  d  t  lapeTown  ;  and 
the  Transvaal,  with  its  gold  mines,  will  save  the  Colony.  The 
rapid  advancement  of  South  Africain  wealth  and  commercial 
prosperity,  and  in  the  development  of  various  manufacturing 
industries,  hinges  entirely  ou  the  prosp  iritj  of  the  mines 
of  the  Transvaal.  Any  hindrance  or  cheek  to  them  would 
tally  on  c  ilonial  prosperity. 

The  declared  value  of     a;    maceutical  goods  imported  into 
Cape  Colony  increasi  d    from  59,595/.  iu  1S87,  to  76,764/.  in 
1888 ;  oilman's  stores,  from    I  lo.uSS/.  to  162,110/.  j  | 
from  18,312/.  to  20;494/.     The  exports  of  aloes  grew   from 
152,367  lb.  to  657,785  lb. — (  hemist  ami  Druggist, 

China. 

I  •' 

The  principal  cassia-growing  district  in  China  is  Loting, 

in  the  province  of  Kwang-tong,  and  a  good  deal  is  also 
produced  iu  the  province  of  Kwang-si.     About  80,000  piculs 

of    cassia    are    exported   yearly  from    Canton   and    Pi  ' 
Until  1887  tie'  trade  was  a  fairly  prosperous  one,  but   since 
then  the  profits  have  fallen   off,  so  far  as  th,'   two  centres 
named    are   coni  c  .use  the  junks  carry    the  cassia 

at    a   very  low  rate  from  the  growing  districts    direetlv  to 
Houg  Kong,  and  tranship  it  there  in  the  European  stem 
whereb    tl       pice  is  less  liable  to  deterioration  than  when  it 
is  handled  more  frequently. 

Musk. 

The  exports  of  musk  from  Shanghai  during   the   last  two 
as  follows : — 


(  il    \TEM.VI.A.. 

Drug  Cultivation. 

ivi  lament  is  offering  a  good  many  inducements  to 
urists  to  take  up  the  cultivation  of  economic  plants, 
including    many    varieties    of   drugs.     Anyone   desirous   of 
I  tug   -arsaparilla,    rubber,    or  cacao,  and    not  having 
land  fur  tie-  purpose,  can,  on  requisition,  be  put  in  possession 
of   a   suitable   lot.     The  rewards  are   offered  to 

agriculturists  who  at  the  end  of  eightyears  can  show  healthy 
plantations  of  cinchona  (calisa;  i      rubra)  : — 154/.  for 

i  ■■■  '  plants  eight  years  old  to  the  first  cultivator,  77/.  to  the 
second,  :!(i/.  10s.  to  the  third, and  15/.  10*.  to  all  others.  A 
premium  of  -1/.  for  a  term  of  three  years  is  given  for  every 
150/.  of  indigo  grown  and  made  in  the  country,  and  at  the 
end  of  ten  years  after  commencing  the  cultivation  a  reward 
of  11/.  los.  for  ever}  thousand  gum  trees  planted  out,  of 
five  years  old. 

meal. 

'The  industry  of  cochineal  raising  has  ulmost  entirely 
disappeared  from  tit  i  ,.  for  thirtj  years  cochineal 
was  the  principal  article  of  export,  but  now  what  little  is 
grown  is  used  for  native  consumption. 


Coca. 

A  quantity  of  coca  seed  was  imported  from  Tern  in  1888, 

for  distribution  among  the   people  iu  a  suitable  zone  for  its 

growth;  but   the  result   was    unsatisfactory,   from  the  bad 

quality  of    the    seed,   and   fresh   means   are  being  taken  t-> 

he  cultivation  of  this  plant. 

Vanilla,  Cinchona,  .. 

The    vanilla  plant  grows  wild  on  the    mountains  all  over 

lis  country.     The  quality  of  the  vanilla  is  g I,  but  though 

it  figures  as  au  export  it  is  not  cultivated  for  that  purpose. 
Peruvian  bark  has  proved  a  failure,  and  the  cost  of  introducing 
the  tree  has  been  practically  lost.  Indigo  works  ar.-  sub- 
siding in  the  country  ;  a  few  still  exist  in  I'm- cast,  bat  though 
means  are  taken  to  encourage  them,  only  93/.  of  indigo  was 
exported  in  1888. — Ibid. 

•  1  WAX. 

( 'amphor  Adulteration. 

In  camphor  the  quantity  exported  from  Nagasaki  was 
some  300,000  lb.  less  than  the  previous  rear,  the  figures 
-1887,  2,008,028  II...  value  38,200  dols.  j  1  i, 
1,689,452  lb.,  value  39,276  dols.  Prices  ruled  high,  but  th,' 
trade  is  being  gradually  injured  by  the  systematic  adulteration 
carried  on.  Owing  to  the  higher  prices  ruling  in  1888,  salt, 
rice,  flour,  and  water  were  used  in  considerable  quantities, 
in  some  cases  amounting  to  nearly  40  per  cent,  of  the  whole. 

Druij  Imports. 

The  imports  of  foreign  drugs  into  Nagasaki  increased  from 
1,8232.  in  1S87  to  0,827/.  iu  1888. 

The  Trade  for  1SSS. 

The  foreign  trade  of  Japan  for  1888  shows  a  far  greater 
tnsion  than  has  been  obtained  in  any  pn\  ious  year,  the 
figures  being  : — ■ 


— 

1888. 

lss7. 

S. 

1 1,1 

tee::      .. 

£ 
3,320 

1,322 

By  far  the  greater  portion  of  this  increase  falls  to  the 
United  Kingdom.  The  following  figures  arc  of  intercstto 
ihc  drug  trade  : — 
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Imports. 


18SS. 


Drugs  

Dyes  and  paints 

Glassware 

Scientific  instruments 


£ 

2*2,510 

1 17,760 
66,965 

70,d  13 


E.rports. 


18S7. 


£ 

256,949 

110,315 
42,719 
47,191 




1888. 

1887. 

2,549 

1,495 

1,300 

29,390 

3,846 

1,305 

2,026 
12,743 

—Ibid. 


Turkey  in  Europe. 

Antimony. 

Three  antimony  mines  have  been  recently  opened  in  the 
Salonica  district,  and,  on  the  whole,  are  successfully  worked 
— two  by  British  subjects  and  one  by  on  Austrian  company. 
The  ore,  of  which  about  300  tons  have  already  been  exported 
— chiefly  to  the  United  Kingdom — is  of  very  good  quality, 
and  costs  about  10/.  per  ton  "  f.o.h."  at  Salonica. — Ibid. 


Turkey  in  Asia. 

Tke  Drug  Trade. 

A  very  large  trade  in  druggist:;'  goods  is  carried  on  from 
Smyrna,  as  may  be  seen  from  the  following  figures.  ( ft 
drugs  last  year  the  following  quantities  were  imported:— 
From  Great  Britain,  1,043  cases;  Germany,  .r>7  coses; 
Austria  (Trieste),  624  cases;  Belgium,  17  coses;  France, 
1,515  cases  ;  Italy,  287  cases  ;  other  countries,  178  cases  ; 
total,  6,988  cases  ;  value  63,304/. 


Exports  In  1888. 


England. 

Germany. 

America. 

Austria. 

France. 

Other 
Countries. 

Total 

^  alue. 

Sacks 

7,961 

0,493 

998 

73 

41 

128 

719 

7,810 

5,850 

GO! 
4 

2,480 

10 
110 

1,128 
1,459 
47,859 

3,978 
209 
8G 

270 
55 

1S9 

152 
579 
171 
310 

054 

239 

2,098 

497 

579 

S2 

225 

552 

10 

1S7 

£ 
38,069 

10  528 

Bales,  sacks,  cases 

v;.i:;s 

10,296 

4,182/ 

1.230 

Olive  oil 

Barrels 

24,083 

242,210 

50,135 

19,923 

United  States  of  Colombia. 
Drugs  and  Patents. 
French  and  American  patent  medicines  have  a  very  large 
sale  at  Cucuta,  as  drugs  ore  much  needed,  and  the  medical 
profession  is  largely  in  the  hands  of  quacks.  Drugs  and 
chemicals  are  also  paj  ing  articles  of  import.  The  excessive 
and  irrational  duties  almost  preclude  the  importation  of 
many  foreign  articles;  toilet  soaps,  tooth-brushes,  india- 
rubber  goods,  &e.,  for  instance,  are  excessively  dear. — Ibid. 

Venezuela. 

Copaiba. 

The  copaiba  tree  is  so  universally  distributed  throughout 

the  forest  iii  the  region  of  which  Maracaibo  is  the  principal 

port,  that  it  alone   should  produce  a  revenue  sufficient  to 

sustain  the  population  of  the  province. 

( 'opaiba  Balsam. 

From  Ciudad  Bolivar,  one  of  the  principal  trading  centres 
in  Venezuela,  it  is  reported  that  the  advance  in  the  price  of 
copaiba  balsam  has  caused  much  greater  attention  to  be 
paid  to  the  collection  of  this  article  than  was  the  case  before. 
During  the  year  1888  17,488  kilos,  of  this  article  were 
export)  d, 

Tonquin  Means. 

The  export  of  Tonquin  beans  has  also  increased,  having 
been  21.772  kilos.  A  large  part  of  the  1888  crop  was 
destroyed  bj  the  excessive  heat. — Ibid. 


—Ibid. 

West  Coast  op  Africa. 

Export  Duties. 

Certain  export  duties  are  still  kept  up  in  the  British  colony 
of  Sierra  Leone,  in  the  Niger  Territories,  and  in  Gambia. 
In  the  French  and  German  settlements  on  that  coast, 
however,  there  are  none,  nor  in  Lagos,  the  Gold  Coast,  and 
Liberia.     The  principal  duties  are  : — 


£  s.  d. 

£    s. 

d. 

£   s.  d. 

Palm  oil   per  gallon 

Nil. 

0     0 

1 

0    0    1 

ii 

0    0 

2 

0    0    2 

Ground  nuts,  shelled         „ 

0    0    4 

0    0 

3 

Nil. 

„        „   UDshellcd      „ 

Nil. 

0    0 

4 

. 

,, 

0    0 

„ 

., 

0    5 

0 

■• 

0    2 

0 

" 

-Ibid. 
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Mexico. 

Drug  Exports. 

The  bulk  of  the  drugs  exported  from  Mexico  is  shipped 
to  the  United  States,  though  from  there  a  large  part  finds 
its  way  to  the  United  Kingdom.  The  following  figures  are 
of  interest  as  showing  the  comparative  value  of  the  exports 
during  the  last  five  years  : — 


Articles. 


Aloes  (essential  oil).. . 

Cascarilla 

Chicle  (chewing  (rum) . 

Honey 

Indigo 

Jala  j) 

Sarsaparilla 

Vanilla 


Annual 
Average, 
Five  V'  ars 
ending 
June  SO, 
lsx;. 


Dollars. 
1,576 


73.2SS 
71,559 
04,081 
30,321 
49,569 
125,100 


Tear 
ending 
June  SO, 

1886. 


1  I 

127,  106 
17,56  i 
93,260 

19,6« 

95,b70 
419,178 


Tear 
ending 
June  80, 

18S7. 


Dollars. 
10,121 

1,261 

233,930 

33,719 

50.2S9 

10,926 

55,609 

533,113 


Weight. 


Tons. 
115 

s-o 

570-4 

600-8 

3*"7 

63-3 
1*2-6 
■13-5 


The  essential  oil  of  aloes  is  exported  from  Vera  Cruz  in 
about  equal  proportions  to  Great  Britain  and  France  ;  the 
chicle  gum,  which  goes  all  to  the  United  States,  where  it 
has  obtained  an  enormous  popularity,  lately  comes  nearly 
all  from  Tuxpan,  with  an  occasional  shipment  from  Tampico 
and  other  ports.  Honey  is  also  shipped  to  the  States  from 
Tuxpan  and  Tampico.  The  principal  port  for  indigo  is 
Tonala,  but  Salina  Cruz  and  Vera  Cruz  also  participate  to 
some  extent  in  the  business.  About  two-thirds  of  the 
Mexican  indigo  are  sent  to  France,  and  most  of  the 
remainder  to  Germany.  As  regards  sarsaparilla  the  export 
figures  bear  witness  to  a  heavy  decline  in  the  output,  but 
with  jalap  the  case  is  rather  the  reverse.  ( )f  this  rrjot 
than  four-fifths  come  from  Tampico,  about  one-eighth 
from  Tuxpan,  and  the  inconsiderable  residue  from  Vera 
Cruz  and  Matamoros.  The  United  States  receive  one-half 
of  the  root,  France  a  quarter,  and  the  rest  goes  to  England 
and  Germany.  Of  the  Mexican  vanilla,  which  is  brought 
into  commerce  mostly  via  Tuxpan,  and  partly  through  Vera 
Cruz,  nearly  all  goes  to  the  States,  am!  a  little  to  France. — 
Ibid. 

SlAM. 

Dyeing  Materials. 

The  export  from  Bangkok  of  dye-woods,  gamboge,  indigo 
and  other  materials  used  in  dyes,  shows  no  increase,  the 
fact  being  that  chemical  dyes  are  now  rapidly  supplanting 
the  vegetable.  The  smallness  of  the  amount  of  cutch 
exported  is  remarkable.  In  Burmah  this  article  of  jungle 
produce  has  risen  to  a  very  important  item  in  the  export, 
and  there  is  every  reason  to  believe  that  there  is  plenty 
of  cutch  in  Siam  also.  It  would  be  worth  the  while  of  the 
Siamese  Government  to  investigate  the  reasons  why  more 
is  not  made  of  this  source  of  natural  wealth  in  the  countrv. 
— Ibid. 

Spain. 

The  Cochineal  Industry. 

Cochineal  still  continues  to  hold  its  place  as  the  principal 
article  of  export  from  the  Canary  Islands.  During  1888 
the  following  quantities  were  shipped:  —  To  England, 
220,339  kilos.;  France,  132,127  kilos.  ;  Germany,  117,460 
kilos.;  Spain,  6,912  kilos.;  Africa,  5,422  kilos.;  total, 
482,260  kilos. ;  equal  to  1,048,440  English  lb.  This  trade 
is  gradually  declining  every  year,  owing  to  the  uuremu- 
nerative  prices  offered  in  Europe,  and  endeavours  are 
constantly  being  directed  to  the  finding  of  a  substitute 
for  this  product. 


Sulphate  of  Copper. 

The  application  of  sulphate  of  copper  has  been  found  to 
be  useless  against  the  mildew,  and  it  is  believed  in  some 
quarters  that  this  ren^ly  has  only  a  preventive  and  not 
a  curative  character,  though  others  assert  that  the  remedy 
failed  because  it  was  applied  too  late,  and,  besides,  not 
only  is  the  unfortunate  vine  attacked  by  mildew,  but  it  is 
also  exposed  to  the  ravages  of  four  other  phases  of 
destruction,  well  known  to  all  acquainted  with  vine-growing. 


Germany. 

Profits  in  Chemical  Industry. 

The  German  chemical  industry  has  been  on  the  whole  in 
a  very  flourishing  condition  during  the  year  1888.  Accord- 
ing to  recently  published  statistics  the  number  of  factories 
falling  under  this  description   has  increased  from  4.2;io  in 

1887,  to  4,104  in  1888, that  of  the  average  number  of  hands 
employed  from  82,211  to  84,315,  and  the  total  cf  the  wanes 
paid  from  62,710,330  to  65,644,013  m.,  the  average  wages 
of  each  hand  having  been  757- 13  m.  in  1887,  and  773  m.  in 

1888.  The  dividends  declared  by  the  chemical  factories 
carrying  on  business  as  limited  liability  concerns  during  the 
last  five  years  have  been  as  follows  :  — 


1881.       1883. 


18S6. 


Alkali  and  heavy  chemi- 
cals  

Pharmaceutical  and  fine 
chemicals 

Coal  tar  products 

Explosives 

Artificial  manures 


For 
Cent. 

Tor 

Cent. 

6'8 

5-77 

13-2G 

12-03 

11-05 

7-03 

7-S1 

io-s 

G-21 

S'07 

Per 

Cent. 

5'70 

11-11 
9-91 

16-16 
2-51 


1887.        1S88. 


Per 

Cent. 

6-62 

16-28 

13-25 

11-33 

5-32 


Per 
Cent. 

7-15 

13-81 

15-11 

15-58 

7-97 


The  following  table  shows  the  proportion  of  profits  of  the 
limited  companies  during  the  last  five  years  : — 


Tear. 

No 
Dividend 
Declared. 

Tinder 
5  perCent. 
Dividend. 

5  to  10 
per  Cent. 
Dividend. 

Over 

10  pi.-r  Cent. 
Dividend. 

1SS1 

Per  Cent. 
25 

Per  Cent. 
23 

Per  Cent. 
33 

■>  PerCent. 
19 

1833 

31 

22 

23 

10 

1886 

33 

21 

18 

2} 

1SS7 

33 

12 

30 

20 

1£8S 

32  "5 

10-23 

28-25 

25 

MISCELLANEOUS  TRADE  NOTICES. 

Trade  with  the  Black  Sea. 

The  Deutsches  Handels-Archiv  informs  its  readers  that 
the  articles  which  find  the  most  ready  market  in  the  Turkish 
ports  of  the  Black  Sea  are  Turkey-red  cotton  thread,  cloth 
stuff,  whether  wholly  or  partly  of  wool,  cheap  hardware, 
chemical  products,  dyes,  and  beer,  the  consumption  of  which 
is  rapidly  on  the  increase.  There  is  room,  says  the  German 
paper,  for  a  very  greal  devi  l";>nient  of  trade  in  the  Black 
Sea,  and  merchants  would  do  well  to  let  themselves  be 
represented  by  active  and  capable  agents  who  have  marl:; 
themselves  acquainted  with  the  character  of  Turkish  trade 
and  the  requirements  of  the  inhabitants. — Board  of  Trade 
Journal. 
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The  Development  of  Yucatan. 

The  Belgian  Consul  at  Merida  has  forwarded  to  his 
Government  a  report  on  the  commercial  position  of  the 
State  of  Yucatan,  from  which  we  extract  the  following 
particulars : — 

After  a  long  period  of  decline  and  impoverishment,  the 
last  two  or  three  years  have  seen  a  very  remarkable  revival 
of  prosperity  throughout  the  State  of  Yucatan,  and  in 
particular  in  Merida,  its  capital,  and  this  division  of  Central 
America  must  now  he  regarded  as  offering  a  market  to 
European  goods.  Merida,  which  is  united  to  the  sea  at  the 
port  of  Progreso  by  a  short  line  of  railway,  now  contains 
upwards  of  50,000  inhabitants, and  publishes  10  newspapers. 
The  principal  squares  and  the  Hidalgo  Park  are  lighted 
with  electricity,  ami  a  considerable  number  of  tine  public 
buildings  have  recently  given  to  the  city  an  air  of  impor- 
tance. It  was  the  year  1888  in  which  the  condition  of 
Yucatan  became  to  a  marked  degree  ameliorated.  The  main 
industry  of  the  country  is  the  manufacture  of  the  textile 
hemp  called  henequen,  the  price  of  which  rose  rather 
suddeuly  to  the  unprecedented  figure  of  three  piastres  the 
arroha.  In  consequence,  very  huge  commercial  transactions 
were  effected  in  1888  and  1889  by  the  capitalists  resident  in 
Merida. 

The  product  which  occupies  the  second  place  after  henequen 
is  bluewood  or  campechy  wood,  the  amount  of  which 
exported  in  1889  has  greatly  exceeded  previous  returns. 
The  whole  import  trade  of  lsss  showed  a  considerable 
increase,  but  the  merchants  of  Europe  seem  as  yet  not  to 
have  waked  up  to  the  idea  that  a  market  for  their  goods  has 
opened  up  in  Yucatan.  At  present  the  only  countries  from 
which  goods  are  imported  into  the  State  are  the  United 
States,  England,  Germany,  France,  and  Spain. — Ibid. 

Cinchona  in  Madras. 

The  Calcutta  Englishman  (overland  mail)  for  the 
3rd  December  says  : — 

"  From  the  report  on  the  Government  cinchona  plantations 
in  the  Nilgeries  we  gather  that  110.1G2  lb.  of  bark  were 
taken  during  the  past  year ;  and  adding  this  to  the  balance 
on  hand  from  the  previous  year,  there  was  a  total  of 
254,130  1b.;  of  this  18,350  lb.  were  disposed  of  by  u 
17,300  lb.  for  the  manufacture  of  febrifuge,  and  the 
remainder  was  sold  to  the  Medical  Stores  Department. 
The  actual  money  realised  by  sale  of  bark,  &c.  amounted 
to  Es.  3,601,  while  the  value  of  febrifuge  supplied  free  of 
cost  to  medical  stores  was  about  Its.  3,000;  and  that 
supplied  to  the  Mysore  Government  Rs.  2,-117,  making  in 
all  a  total  revenue  of  about  Es.  9,000.  The  actual  expendi- 
ture amounted  to  Es.  G9,493,  so  that  the  Government 
suffered  a  clear  loss  of  something  over  Es.  60,000  on  the 
working  of  the  cinchona  plantations  during  the  past  year. 
— Ibid. 

Cinchona  Planting. 

Van  liumunde.    Nicderl.  Tijdsch.  Pharm.  Ckem.  en 
Toxikol,  1889,  1,  259. 

During  the  year  1888  the  quantity  of  bark  collected  in 
Java  was  380,899 '5  kilos.,  of  which  1,109  kilos,  were  used  in 
the  country  itself,  the  remainder  being  sent  to  Holland. 
The  amount  for  the  first  quarter  of  1889  was  87,500  kilos. 

— T.  L.  15. 

Production  op  Cobaltiferols  Matt  or  Cheep  in 
Nepal. 

Communications  have  been  received  at  the  Board  of 
Trade  from  the  India  Offic  ng  certain  memoranda 

from   the    Revenue   and   Agricultural   Department    oi 
Government  of  India  at  Simla  relating  to  the  production 

id  analysis  of  a  substance  called  "  cheep  "  which  is  obtain*  d 
close  by    the   copper   mines   in    Nepal.     The   name   of    the 
locality  is  "Kachipatar"  Argah  Zilltih,  Sowrobhar, 
80  miles  north  of  Doolha,  on  the  estate  of  Mr.  1).  Ricketts. 

A  sample  of  this  substance  was  sent  to  the  D 
Geol  ■  il  Survey  of  India,  for  analysis,  and  in  a  report  by 
the  latter  be  says: — "The  sample  of  cheep  has  been 
ilysedwith  the  following  results  t — Loss  at  loo  C.  0*40, 
insoluble  in  acids  0-70;  sulphur,  20-41;  cobalt,  13" 97 ; 
iron,  02-82;  total.  98-30. 


-Cobalt    is   principally  used  in  the  state   of   oxide    for 
colouring  pottery   and    glass,   and    13-97    of    the    metal   is 
equivalent  to  19-69  of  oxide.     Assuming  therefore  that  the 
men  analysed  is  a  fair  average  sample,  the  cheep  would 
yield  oearlj  a  fifth  of  its  w< :  It  oxide.     It  appears 

from  the  '  Mineral  Resources  of  the  United  Si  ites  '  for  1SS6 
(the  last  available)  that  14,215  lb.  of  cobalt  oxide  were 
imported  in  that  year,  valued  at  22,757  dols.,  which  is  at  the 
rate  of  717/.  per  ton.  According  to  Mr.  Rickett's  letter  of 
the  23rd  January  1888,  to  your  ;,  'cheep' is  sold 

at  Kachipatar,  the  place   i  I    | I   cl  on,  at  Rs.  30  to 

per  mailed,  and  at  Doolha  at  Its.  40  to  l!s.  50.  These  prices 
are  equivali  nl  (taking  the  rupee  at  Is.  4./.,  and  27  -22  maunds 
as  :  ralent  to  one  ton)  to  54/.  to  64/.,  and  732.  to  91/.  a 
ton.  As  five  tons  of  'cheep  '  therefore  (containing  one  ton 
of  cobalt  oxide)  would  be  worth  at  the  above  prices  270/., 
320/.,  365/.,  and  455/.,  and  the  cobalt  oxide  would  be  worth, 
after  extraction,  about  700/.,  there  would  appear  to  be  a  fair 
in  to  allow  of  the 'cheep  '  being  export  land 

and    treated    there.       That  is  to  say,  if    it    is    obtainable    in 
sufficient  quantity.     The  metallurgical  trea-.; 
ores   being   rather  difficult,  it   does    not   seem  probable  that 
the  natives  of  Nepal  are  acquainted  with  any  process  by 
which  a  fairly  pure  oxide  can  be  obtained. 

"  In  reply  to  a  communication  res]  i  probable 

supply   of    cobaltiferous    matt    from    the    Secretary  to    the 
Government  of  India,  Foreign  Department,  Simla,  to  the 
President  in  Nepal,  the  latter  states  : — In  reply  to  yi 
asking  for  a  report  as  to  the  p 
matt/  which  won]  inable  if  a  dcmai 

for  the  sub  long  cobalt  refiners  in  England,  I  b 

the  honour  to   state     hat  Mr.  1 

G   rakhpur,  though  unable  to  estin  juresthequat 

that  would  be  procurable  if  the  ■    to 

arise,  is  of  Id,  iu  all  probability, 

increase  with  the  demand,  which  is  at  present  about  400 
maunds  annually." — Board  of  Trade  Journal. 

Lndia-kubber  Monopi  >i.y. 

The  Provincio  do  Para,  a  journal  of  Para,  throws  some 
light  on  the  new  tax  of  20  reis  per  kilo,  laid  on  india-rubh 
It  will  be  remembered  that  since  January  1st  that  tax  is 
paid,  not  to  the  State,  nor  to  the  province,  but  to  the 
Companhia  Mercantil.  The  Governor  of  the  Province  of 
Para  received  on  November  30th  a  petition  signed  by 
numerous  commercial   men  of  Pa  Qg  that  a  tax  of 

20  reis  per  kilo,  should  be  laid  ou  india-rubber  for  a  period 
of  five  years,  and  that  it  should  be  paid  to  the  Companhia 
Mercantil  "  as  a  compensation  for  the  efforts,  and  especially 
for  the  sacrifices,  that  company  is  making  to  support  our 
market,  and  to  keep  up  the  price  of  our  principal  product 
for  exportation,  which  is  threatened  with  a  pen 
depreciation  of  its  value,  owing  to  the  manoeuvres  of  a 
group  of  powerfi  I  irs  for  the  fall,  who  have,  during 

the  last   few  years,  sought  to  absorb  our  market   ah 
tely." 
The  petition  also  declared  that,  in  j  the  price  of 

india-rubber,  the  Companhia  Mercantil  effectually  aided  in 
insuring  a  progressive  of  the  public  revenue.     The 

<  panhia  Mercantil  on  the  same  day  addressed  a  similar 

ad  assured  him  that  the  company 

would  employ  the  proceeds  of  the  tax  solely  to  cover  any 

that  might  arise  from   its  operations  for  supporting  the 

of    india-rubber,    and    that    any    balance    that    might 

remain  would  be  handed  to  the  Mate. 

Notwithstanding  the  protests  of  nu 

osition  group  of  '   men  at  Para,  who  had 

an  interview  with  i        •  nor,  that   functionary  •' 

the  levying   of  the  additional  tax  of     I  r  kilo.,  to  be 

paid  to  the  Companhia  Mercantil.    M.Justo  Leido(  !hi 
Governor  of  Para,  who  signed  this  decree,  is,  it   is  E 

Ider  and  President  of  I  Iminis- 

ofthe  Companhia  Mercantil.   The  merchants  v 
tested  against  the  tax  have  sent  a  petition  to  General  Deod 

t,d<  manding 
its  abolition,  and  they  seem  to  be  pretty  confident  that  the 
d  trns    paid  by  them  to  the 

hia  Mercantil  shortly  returned  to  them.- 
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The  Brazilian  India-rubber  Industry. 

A    newspaper  in   Providence,   U.S.A.,   where    extensive 

rubber  works   are  established,  lias   received    advices   from 

stating  that  the  concession  recently  obtained  from  the 

Provincial  Government    by   the  Companhia   Mercantil  de 

Para,  permitting  it    to    levy  a  duty  of    20  reis    per  pound 

upon  the   extire   export   of   Para   india-rubber,   has   been 

idard. 


RECENT  UNITED  STATES 
Copper  Production  by 


STATISTICS. 
States. 


18S8. 

Lb. 
31,497.300 

Lb. 

86,000,000 

32,1 

105,000,000 

1.700,000 

2,400,000 

a  non  (inn 

Long 
Tons. 
38,393 

14,286 
46  S75 

1,631,271 
1,570,021 
3,300.000 

2,131,047 

1,518 

Utali 

739 
1,339 

1.071 
1,339 

Domestic  production 

227,853,456 

5,000,000 

236,50  1,00  i 
5,10  1,0  0 

2,277 

232,853,456 

40,000,000 

241,6    i.OOO 
75,000,00 1 

s  exports  in  ore,  matte, 

272,853i«6 

",s,ooo,ooa 

119,853,456 
75,000,  KM 

316,000,000 

S2,OOO,O0O 
169,600,000 

111,337 

36,607 
75  714 

Stocks  on  ha                       :ir  .. 

05,000,000 

29,016 

Heavy  Chi  mum  s. 
The    United    States     Bureau    of    Statistics    reports    the 
following  importations  for  the  first  10  months  of  1889  and 
1888  :- 


Article. 

1SS9.                             11    J. 

Quantity.     Value. 

Quantity.     Value. 

Lb. 

Dols. 
1,260,206 

Lb. 
S0,403,160 

Dols. 
1,287,670 

Soda  bicarbonate 

1,115,742 

17,487 

1,354,525 

21,045 

S  >da  ash  and  sal  soda  . . . 

2,38  I.S38 

1,836,545 

120,061 

97,015 

Metallic  Products  or  the  United  States. 


1888. 


Quantity.         Value. 


6,489,788 

r.  783,632 

1.604,927 

231,270,622 

180,555 

Dols. 
1117,000,000 

59,195,000 

33,175,000 

33,833,951 

15,924,951 

Lead,  value  at  New  York,  tons  of  2,000  lb. 

5,500,855 

33,250 

1,413,125 

t<  Philadelphia,  lb 

195,182 

115,518 

Aluminium,  at  Philadelphia,  b 

19,000 

G5.000 

Antimony,   at    San    Francisco,   tons    of 

20,000 
2,000 

Platinum  (crude),  at  New  York,  troy  oz. . 

500 

Total 

•■ 

The  Production  of  California  Quicksilver  Mines. 
The  following  table  shows  the  production  of  the  several  mines  for  six  years  past  : — ■ 


Mines. 


1885. 


1S86. 


1887. 


1888. 


1SS9. 


New  Almaden 

-Etna 

Napa  Consolidated 

Gri  "t  Western 

Sulphur  Bank 

New  Idria 

Great  Eastern 

n 

Guadaloupe 

1  Consolidated 
Various 


Flasks. 

20,000 

2,931 

1,376 

3,292 

S90 

1,025 

352 

SSI 

1,179 


Flasks. 
21,400 

1,309 

2,197 
3,469 
1,296 

1,144 

416 

3S5 

35 


Flasks. 
1S.000 

3,473 

1,709 

1,949 

1,449 

1,406 

735 

409 


7S6 


Total  flasks  , 


I.  ''.vest  price  per  flask.. 

!  i  per  flask  , 

per  flask 


:;i.'.'l3 


Dols. 
26-00 


S5"00 

30-50 


32,073 


Dols. 
2S-50 


32-00 
30-23 


Dols. 

82-00 


39-00 
35-50 


Flasks. 

20. 

2,694 
2,880 
1,416 
1,S90 
1,490 
689 
073 

1,543 
455 


Flasks. 

18,000 

930 
4,065 

625 
2,101 
1,320 
1,131 

126 

3.S4S 

992 


33,760 


Dols. 
36-50 


is-oo 
42-25 


33,250 


Dols. 

37-00 


4S-00 
42-50 


Flasks. 
13.100 


4,500 
530 
2,150 
1,000 
1,350 
800 

1,700 
500 

Hols. 

40-00 
50-00 
45-00 


\  alue  at  average  price...  Dols. 


975,1  00 


Ii70,i»i0 


1,060,000 


1,415,000 


1,154,000 


1  The  total  production  for  1SS9  is  a  near  approximation. 
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NON-METALLIC    MINERAL   PRODUCTS    OP    THE    UNITED 

States. 


1SSS. 


Quantity. 


Bituminous  coal,  tons  of.2,240  lb 91,100,093 


Anthracite,  tons  of  2,249  lb 

Building  stone 

Lime,  barrels 

Petroleum,  barrels 

Natural  gas 

Cement,  barrels 

Salt,  barrels 

Limestone  for  iron  flux,  tons  of  2,210  lb.  . . 

Phosphate  rock,  long  tons 

Zinc-white,  short  tons 

Mineral  waters,  gallons  sold 

Borax,  II) 

Gypsum,  short  tons 

Manganese  ore,  long  tons 

Mineral  paints,  long  tons 

New  Jersey  marls,  short  tons 

Pyrites,  long  tons   

Piiut,  long  tons 

Mica,  U) 

Corundum,  short  tons 

Sulphur,  short  tons 

Precious  stonrs 

Gold  quartz,  souvenirs,  jewellery 

Crude  barytes,  long  Ions 

Bromine,  lb 

Feldspar,  long  tons 

Chrome  iron  ore,  long  tons 

Graphite,  lb 

Fluorspar,  short  tons 

Slate,  ground,  long  tons 

Cobalt  oxide,  lb 

Novaculite,  lb 

Asphaltum,  short  tons 

Asbestos,  short  tons 

ltutilc.lb 

.Total 


Resume. 


•11,621,010 

19,087,000 

27,310,018 

6,253,895 

8,055,881 

6,43S,000 

•133,705 

20,000 

9,028,508 

7.5S9.0OO 

96,000 

25,500 

21,000. 

C00.000 

51,331 

30,000 

•18,000 

589 


Value. 


Dols. 
122,497,341 

89,020,483 

25,500,000 

2-1,513,500 

21,598,559 

22,002,123 

4,533,039 

4,377,201 

2,719,000 

1,951,073 

1,600,000 

1.709,3112 

455,340 

1 ;  urn  i 

255,000 

SSO.000 

300,000 

167,658 

175,000 

70,000 

91,620 


■  • 

01,850 

.. 

75,000 

20,000 

110,000 

307,386 

95,290 

8,700 

50,000 

1,500 

20,000 

400,000 

33,000 

6,000 

30,000 

2,500 

25,000 

12,206 

18,111 

1,509,000 

18,000 

53,800 

331,500 

100 

3,000 

1,000 

3,000 

328,914,52S 


133S. 


Value. 


Dols. 
256,245,403 

328,91 1,518 

6,500,000 

Fertilisers. 

The  importations  of  kaiuit  during  the  year  aggregated 
12, GOO  tons.  This  compares  with  the  receipts  during  the 
three  preceding  years  as  follows: — 1888,  17,000  tons;  18S7, 
6,000  tons;  1886,  16,900 tons.  The  syndicate  pricethrough- 
out  the  year  lias  been  10  dols.  per  ton  actual  weight,  and 
9*75  dols.  per  ton  foreign  invoice  weight. 

The  importations  of  muriate  of  potash  during  the  year 
aggregate  28,445  tons.  This  compares  with  the  receipts  for 
•  preceding  years  as  follows: — 1888,  27,922  tons; 
1887,  17,905  tons.  The  importations  at  the  port  of  New 
York  for  the  three  years  were  respectively  18,030,  16,560 
and  9,945  tons.  The  syndicate  price  averaged  1'80  dols. 
per  100  lb. 

Early  in  the  year  a  prominent  firm  of  importers  en- 
deavoured to  secure  the  free  entry  of  high-grade  sulphate  of 
potash,  claiming  that  the  duty  enforced  upon  it  practically 
prohibited  its  use  in  this  country,  and  therefore  was  preju- 
dicial to  the  interests  of  importers  and  consumers.  A  final 
decision  has  not  been  reached  on  the  subject  as  yet,  and  it 
is  expected  that  when  Congress  next  considers  the  question 
of  the  tariff  it  will  be  formally  asked  to  place  sulphate  of 
potash  upon  the  free  list. 

A  notable  feature  of  the  year  was  the  falling  off  in  the 
Southern  consumption  of  Northern  fertilisers.  Acid  fac- 
tories are  being  established  all  through  the  Southern  States, 
and  there  is  certainly  no  reason  why  the  South  should  be 
dependent  upon  the  North  for  its  fertilisers.  During  I  -  ' 
the  consumption  of  acidulated  phosphate  rock  in  the  South 
materially  increased,  but  Northern  dealers  had  little  or  no 
part  in  it. 

Nitrate  of  Soda. 

The  shipments  to  the  States  were  667,500  bags,  against 
517,500  the  year  before  ;  555,000  in  1887  ;  522,750  in  1886  ; 
and  270,323  in  1885. 

The  quantity  to  arrive  for  Atlantic  ports  is  320,000  bags, 
against  224,000  in  1889;  239,000  in  1888;  and  238,500  in 
1887.  The  total  visible  supply  is  371.72G  bags,  against 
310,000  in  1889  ;  301,940  in  1888;  and  311,266  in  1887. 

The  quantity  to  arrive  in  Europe  is  2,835  in  bags,  making 
the  visible  supply  then  4,312,500  bags,  against  3,112,000 
last  year  and  2,927,500  in  1888. 

The  deliveries  at  San  Francisco  in  1889  were  80,000 
bags,  making  total  deliveries  in  this  country  618,358  bags, 
against  515,000  in  1888;  534,347  in  1887;  and  454,760 
in  18S6. 

In  Europe  the  deliveries  were  4,920,000  bags,  making 
total  for  the  world  5,538,358  bags,  against  5,227,000  in  1888  ; 
4,164-,347  in  1S87  ;  3,522,260  in  1886:  and  3,278,686  in 
1885. — Engineering  and  Mining  Journal. 


Exports   of   Mineral  Oils   fro:,;   the   Exited  S 
for   November  1889. 

S.  G.  Brock,  (  hief  of  the  Bureau  of  Statistics,  submits 
the  following  statement  of  the  exports  of  domestic  mineral 
oils  from  the  United  States  for  the  month  of  November, 
1889:— 

Mineral  Oils,  Crude. 
(Including  all  natural  oils,  without  regard  to  gravity.) 


— 

Gallons. 

Dols. 

8,742,471 

9,899.357 

77/68,303 
1  8,428 

565,968 

69I.M6 

6,534,347 
5.1S5.851 

„             „                 

Total  for  11  month-:  cndii:  ■    ",.  . 

Total  f"r  u  months  ending  November 

Jan.  31, 1890.] 
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Naphthas. 
(Including  all  lighter  products  of  distillation.) 


— 

Gallons. 

Dols. 

1,801,999 
J,  924,097 

13,506,090 

12,273,998 

158,124 

153,075 

Total  for  H  months  ending  November 

1,101,012 

Total  for  11  months  ending 

Novi 

inbor 

986,027 

Illuminating  Oils. 



Gallons. 

Dols. 

11,330,070 
394-13,130 

504,696,021 

111,8  13,229 

3,003,109 
3,177,012 

Total  for  11  months  ending  November 

Total  for  11  months  ending  November 
30,  1888 

37,372,850 
33,880,310 

— Chemical  Trade  Journal. 


The  Copper  Industry. 

The  Spanish  Government  having  recently  ordered  the 
Rio  Tinto  Company  to  diminish  by  one-half  the  quantity 
of  copper  ore  it  was  burning  near  Huelva,  on  the  ground 
that  the  smoke  from  the  furnaces  was  injurious  to  the 
health  of  .that  town,  there  has  been  a  very  general  protest 
in  the  Peninsula  against  the  edict,  largely  upon  the  ground 
that  it  may  have  the  effect  of  frightening  away  foreign 
capital. — Ironmonger. 

The  Gold  Deposits  of  Nova  Scotia. 

E.  Gilpin.     Trans.  Royal  Soc.  of  Canada,  1889. 

Gold  is  present  in  two  distinct  formations  : — ■ 
(1.)  The  lower  graphite  and  ferruginous  micaceous 
schists  group,  and  (2)  the  lower  quartzite  group.  The 
former  extends  1,300  m.,  the  latter  3,500  m.  The  veins  of 
Ore  vary  from  0-32  m.  to  2  m.,  and  are  very  numerous  at 
Mount  Uniake,  where  no  fewer  than  31  have  been  discovered; 
their  depth  has  been  estimated  as  100 — 200  m.  According 
to  the  latest  researches  their  presence  is  not,  as  was  formerly 
thought,  in  any  way  dependent  on  that  of  the  neighbouring 
granite,  which  appears  more  recent  than  that  of  the  gold 
formations  in  the  vicinity  of  Morseland,  County  Harbour 
Narrows,  &c.  The  granite  usually  carries  no  metal  of  any 
kind,  though  copper  has  been  observed  by  itself  near 
Dalhousie,  Queen's  County.  The  gold  is  usually  accom- 
panied by  various  pj'rites,  including  copper  pyrites  and 
arsenical  pyrites.  At  the  Dufferin  gold  mine,  on  Salmon 
Kiver,  Halifax  County,  the  vein  varies  from  0'6  to  4  in., 
and  of  400  m.  80  m.  have  been  worked  out,  yielding  55,483 
tons  of  quartz  containing  27,814  oz.  of  gold.  The  gold  is 
widely  distributed,  but  only  here  and  there  in  paying 
quantities.  It  is  now  well  established  that  the  gold  is 
always  obtained  from,  and  associated  with,  schists.  As 
regards  the  depth  to  which  the  lodes  extend,  it  seems 
probable  that  those  rich  in  gold  deteriorate  as  they  descen  i, 
and  on  a  vein  suddenly  ceasing  to  yield  rich  ore,  one 
running  parallel  to  it  will  be  found  to  cany  more  gold  with 
equal  abruptness,  but  no  direct  proof  is  yet  forthcoming. 

—1!.  II. 


TRADE  BETWEEN  SPAIN  AND   THE 
UNITED  KINGDOM. 

Imports  into  the  United  Kingdom  from  Spain  foe 
the  Three  Months  ended  31st  December. 


Quantities. 

Values. 

1888. 

1889. 

18S8. 

1889. 

Chem.  products. 

Value  £ 

1 1 

, , 

£ 
12,811 

£ 
12,304 

Copper  oro   and 

Tons 

25,528 

19,327 

573,974 

424,201 

Copper,           un- 

„ 

5 

.. 

800 

„ 

oi.-,47e 

890,693 

414,268 

0-9,932 

» 

5110 

10 

3,374 

90 

Lend,    pig    and 
sheet  

20,808 

20.S81 

285,552 

271,0'.,7 

Manganese  ore.. 

„ 

1,810 

3,001 

5,520 

7,423 

Pyrites 

,, 

130,588 

1211,050 

2S2.5S2 

223,235 

Lb. 

403,781 

412,031 

60,61  9 

43,501 

Itass,  esparto  . . . 

Tons 

12,723 

16,316 

78,340 

95,967 

220 

560 

Total  Value 

•• 

•• 

3,180,235 

3,512,345 

Exports  op  Home  Produce  prom  the  United  Kingdom 
to  Spain  for  the  Three  Months  ended  31st 
December. 


Principal  Articles. 

Quantities. 

Va 

ues. 

1888. 

1889. 

1888. 

1889. 

Alkali Cwt. 

70,910 

74,920 

£ 

23,828 

£ 
23,027 

Cnoulchouc   ma- 
nufactures   Value  £ 

5,578 

4,974 

2,715 

2,131 

4,711 

4,190 

Chemicals Value  £ 

.. 

14,078 

37,350 

Naphtha        and 
petroleum , 

,. 

5,371 

19,901 

3,093 

2,229 

Grease  and  tallow    Cwf. 

4.671 

3,171 

4,663 

2,851 

07 

129 

20,257 
1,354 

51,523 

2,879 

„  other  sorts. .  Value  £ 

1,500 

8, 15  I 

Oil      and      floor 
cloth  Sq.  yds. 

76,500 

07,000 

3,293 

2,851 

Painters'  colours 
and  materials.  Value  £ 

10,577 

10.9S2 

Paper  of  all  sorts     Cwt. 

718 

1,023 

1,903 

3,81)0 

079 

192 

684 

S4S 

" 

785,707 

1,075,551 
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BOARD   OF  TRADE  RETURNS. 

Summary  of  Imports. 


Tear  ended  Slsi  December 

* 

1888. 

1889. 

Chemicals,  dyestuffs,  and   tannins 

£ 
23,212,958 

8,114,489 
6,432,871 

86,722,501 

£ 
22,081,845 

8,G35,878 

7,122,998 

43,094,071 

Oils 

Raw  materials   for  non-textile  in- 

Total  value  of  all  imports  .... 

886,582,026 

127,210,830 

Summary  op  Exroitis. 


Year  ended  31st  December 

1888. 

1S89. 

Metals  (other  than  machinery)  .... 

£ 

87,155,581 

7,436,071 

30,939,042 

£ 
40,945,735 
7,988,519 

33,078,187 

233,842,007 

2 18,091,959 

Imports  of  Metals  for  Year  ended  31st  Dei  ember. 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

1888. 

1839. 

Copper  :— 

Regulusand  pre. 

Unwrought 

Iron  and  steel: — 

Iron  bolt,  bar,  ta.    „ 

Steel,  unwrought     „ 

Lead,  pig  and  sheet     „ 

126,807 

102,519 
M.652 

3,552,408 
113,862 
12,058 
132,911 
611,282 
5,532.774 
560,989 
01,045 

130,514 

113,219 
38,059 

4,023,620 

1I1.S03 

10,870 

1 15,451 

013.S79 

5,074,313 

605,735 

66,842 

£ 
1,095,512 

3.849,185 
:;  198,199 

2,462,231 

1,027.1-0 

111,024 

1,860,609 

1,176,916 

010.157 

1,046,406 
2,978,974 

£ 
1,050,348 

3,168,088 
2,035,036 

3.121,357 
1,034,102 
96,865 
I,S7s,s.vi 
1,210,961 
502,227 
2,815,040 

1,1  ■  1,1"! 

1  082,861 

Quicksilver Lb. 

Other  articles  ...Value  £ 

■ 
T  >tal  value  of  metals 

•• 

2:1.-212,'  -s 

'J2.n-il.M-, 

Imports  of  Chemicals  and  1>ii    toffs  for  Year 
ended  31st  December. 


Articles. 


Alkali Cwt. 

Bark  (for  tanners, 
&c)  „ 

Brimstone , 

Chemicals Value  £ 

Cochineal    Cwt. 

Cuteh  and  gaxnbier  Tons 

Dyes  :— 
Aniline Value  £ 

Alizarine ., 

Other  

Indigo   Cwt. 

Madder  „ 

Nitrate  of  soda....      „ 
Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. . .  Value  £ 

Total  value  of  chemicals 


Quantities. 

Values. 

18S8. 

1SS9. 

18SS. 

1SS9. 

56,753 

47,105 

£ 
50,507 

£ 

389,685 

135,018 

782,854 

175,010 

172,070 

-. 

•  • 

1,310,191 

7,310 

8,095 

48,310 

1 

28,185 

23,11.7 

701,731 

0;  .   18 

, , 

•  ■ 

•• 

.".17.011 

•  • 

.. 

14,889 

21,0  0 

78,188 

90,483 

1,783,256 

15,034 

14,199 

17,189 

2,053,282 

2,351,310 

l.HL',3-3 

358,001 

328,533 

300,6G3 

31,301 

157,634 

454,405 

•• 

' 

1,822,347 

•• 

■  : 

Imports  of  Oils  for  Year  ended  31st  December. 


Articles. 

Quantities. 

Val 

aes. 

1888.           1SS9. 

1888. 

1389. 

Cocoa-nut Cwt. 

Olive Tun* 

197,773 

18.5S0 

955,309 

94177,807 

10,311 

16    1 

359,067 

213,170 
22,951 
1,019,072 
102,647,478 
17.127 
21,051 
108,074 

£ 
251,327 

674  172 

947,839 

413,109 
323,579 

7,17. v. 7 
746,895 

£ 
278,057 

818,852 

1,078,005 

2.7,10, 173 

1113,561 

142,698 

7-7.-77 

Total  value  of  oils  ... 

•• 

■    !      '      . 

' 

Imports    of    Raw    Materials    for    Non-Textile 
Industries  fob  Year  ended  31st  December. 


Articles. 


Quantities. 


Values. 


1833. 


1-'.'. 


1SSS. 


1839. 


Bark,  Peruvian  . .     Cwt. 

Bristles lib. 

Caoutchouc Cwt. 

Cum  :— 
Arabic 

Lac.  &c 


115,210 

2,847,691 
218.17J 

[03,364 


£ 

57,3.11  I 


£ 


120,0»'l 

171.151 
236,274     2329,436     2,612,704 

9.1   16         213.117 
78,602       271  0  8         76,274 


.1  ;    .  SI,   '-     I 
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Imports  of  Daw  Materials  for  Non-Textile 
Industries  for  Year  exded  31st  December— cont. 


Quantities. 

Values. 

Articles. 

1888. 

1889.           1SS8. 

1889. 

Gutta-percha  ... 

. 

22.4S3 

£ 

£ 

! 

raw:— 


575,158 

1,618,3  8 

V,    '  

•• 

576,176 
11,757 

647,250 
12,051 

1,353,663 
537,671 

' 

573,170 

Manures  :— 

Tons 

25,052 

26,801 

202.131 

190,733 

„ 

■ 

62    55 

310,983 

310,263 

.    Cwt. 

350,927 

814,036 

373.1S5 

Tons 

41,404 

42,470 

470  833 

426,61 1 

Esparto,  &o 

„ 

247,936 

215,723 

65,815 

.       I    i 

Pulp  of  wood  . . . 

„ 

110,040 

121  534 

677.S6G 

688,571 

Cwt. 

1  31  1,740 

1,337,  11 

' 

Tallow  and  stcari 

n     „ 

1,146,070 

1,243,006 

1,432,595 

Tar 

.  Barrels 

121,884 

131,524 

99,849 

Wood  :— 

Loads 

1,985,249 

1,042,407 

5,635,118 

■       •> 

4,336,084 

5,318,750 

9,638,077 

13,1  12,333 

.    Tons 

1 13,872 
42,620 

170,153 
39,858 

590,112 

371.73S 

694,115 

354,479 

Other  articles. .. 

Value  £ 

•  • 

9,13    779 

10,497,381 

Total  vain 

16,722,501 

In    addition  to  above,  drugs  value  816,5002.  were   imported,  as 
against  837,4222.  in  1SS8. 


Exports  of  Metals  other  than-  Machinery  for 
Veai;   emied  "I-t    111  ■  i    i  im:i;. 


Articles. 

Quant  it  ies. 

Values. 

1SS8. 

1S89. 

is  8. 

1889. 

Copper  :— 
Unwrought „ 

Wrought „ 

Miied  metal „ 

75,60 ; 

503,932 

• 

ISO  136 

3,966,563 
48,616 

120,836 
111,768 

107,812 

650,318 
813,423 
306,500 

4/188.3SS 

F 

62,1 53 
134,646 

£ 
370,759 

1,956,248 

3,168,403 
26,416,666 
728,1  1  - 
391,989 
521,055 
701,770 
87,053 
1,718,684 

£ 
4S5.999 

1,547,161 
937,973 
816,130 

2,988,202 

29,153,401 

75'.).170 

437,840 

1,040,032 

Plated  wares...  Value  £ 

Telegraph  wires 

Tin Cwt 

105,230 
2,151,807 

Other  articles  . .  Value  £ 

Total  value    

•• 

•• 

37,155,581 

10,945,735 

ExroRTS  of  Drugs  and  Chemicals  for  Year  ended 
3  1st  December. 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

1888. 

18S9. 

6,343,000 

6,1  35,096 

£ 
1,638,770 

£ 
1,575,319 

Bleaching  materials    „ 

1,603, 1 

1,522,466 

615,381 

662,598 

Chemical  manures.  Tons 

.. 

320,181 

1  319,0  15 

2,049,765 

.. 

.. 

932,154 

971,417 

i  II  ii  :r articles  ...       „ 

•• 

. 

2,774,420 

•• 

•• 

7,436,071 

7  1)33,510 

Exports  of  Miscellaneous  Articles  for  Year 
ended  3  1st  December. 


Articles 

Quantities. 

Values. 

1883. 

1889. 

1888. 

1S39. 

.     Lb.     13,523,600 

10,671,500 

£ 
363,270 

£ 

274,200 

Military  stores. 

Value  £ 

.. 

1,349,661 

1.167,080 

.     Lb.      10,830,900 

12,564,600 

193,298 

231.115 

Value  £ 

.. 

l.i  13,271 

1,124,787 

.    Tons         612,70° 

632,707 

1,165,000 

1,233,021 

Earthenware  . . 

Value  £ 

■  ■ 

1,997,225 

2,092,236 

„ 

.. 

.. 

101,208 

195,703 

Glass:— 
Plato 

.  Sq.Ft. 

4,349.198 

8,904,425 

200,SG7 

243,991 

12S.SS0 

121,103 

283,074 

274  940 

863,613 

981,258 

405,166 

184,228 

Other  kinds.. 

». 

204,834 

217,358 

.150,631 

101,-53 

Leather : — 
Unwrought  .. 

•       », 

159,139 

143,110 

1,393,880 

1,313,681 

Wrought  .... 

Value  £ 

.. 

372,300 

413,600 

.    Tons 

78,008 
16,292,200 

68  657 

1,503,912 

1,490,247 

Sq.Tds. 

17,102.100 

770,538 

818,647 

Painters'    mate 

Value  £ 

1,075,919 

988,765 

1,448,189 

1,837,326 

1.550.1    6 

1,763,827 

.    Tons 

58,350 

58.S27 

I6i),:;i'.i 

473,287 

Cwt. 

499,868 

192,593 

482,399 

502,850 

30,989,042 

33,073,187 

Exports  of  Spanish  Hematite  Iron  Ore. 

The  Bilbao  Maritomo  y  Comercial  shows  that  the 
exports  of  Spanish  hematite  iron  ore  from  that  port  alone 
lasl  year  were  nearly  up  to  the  heaviest  on  record.  The 
only  year  in  which  they  were  exceeded  was-1887,  at  which 
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period  the  price  of  the-  mineral  ruled  very  much  lower  than 

in  L889:— 

Ton  ■. 

1878 1.221,730 

1-71) 1,117,830 

1880 2,315,598 

1881 2,500.532 

1832 8,692,5  12 

1S83 3,37-.  !34 

1  -  - .  I 3,155,432 

1885 3,205,982 

1886 3,100.017 

ls<7 4, 17H  .122 

1888 3,580,425 

1889 3,854,035 

— Ironmonger. 


OUR  FOREIGN  TRADE  IN  1889. 

Sir  Rawson  W.  Rawson,  chairman  of  the  Commercial 
Committee  of  the  [mperial  Federation  League,  has  compiled 
the  following  particulars  concerning  our  foreign  trade  in 
1889:— 

Ykvr    1889    COMPARED   WITH   the   Y'ear    1888. 
A. — Imparls. 

1.  Tonnage  of  vessels  entering  United  Kingdom  has  increased 

from— 

27,077,000  to  28.518,000    =    5'0  per  cent. 

2.  Value  of  imports  lias  increased  from — 

380,582,000/.  to  427,211,000;.    =  10'5  per  cent. 

3.  Average  price  per  ton  has  increased  from — 

11/.  0s.  to  11/.  18s.     =     4'2  per  cent. 

B. — Ed-ports. 

1.  Tonnage  of  vessels  clearing  from  United  Kingdom  has  increased 

from — 

31,604,000  to  33,048,000    =    4'3  per  cent. 

2.  Value  of  exports  has  increased  from — 

297,885,000/.  to  313,031,000/.    =    5-l  per  cent. 
S.  Average  price  per  ton  has  rem  ained  stationary  at  9/.  Ss. 

Readings  fou  the  Year  1889  compared  with  1888. 

1.  The  character  of  the  year  1889  is  one  of  uniformly 
moderate  increase  with  the  exception  of — 

(«.)  Price  of  coal,  which  has  advanced  21-3  per  cent, 
(ft.)   Price  of  gross  exports,  which  has  remained  stationary, 
(c.)  Tonnage  of  exports,  exclusive  of  coal,  which  is  almost 
the  same. 

2.  Imports  have  increased  in  volume  5-0  per  cent. 

„  ,,  >■  value    10-5         „ 

„  „  .,  price     4-2         „ 

3.  Total  exports  have  increased  in  volume  4-3  per  cent. 

„  „  „  value     5-1         „ 

„  „     remained  in  price  stationary. 

4.  Tonnage  employed  in  the  export  of  coal  formed  58*4 
percent,  of  the  total  tonnage  cleared;  in  1888  it  formed 
56'8  per  cent.  The  quantity  of  coal  exported  showed  an 
increase  of  7*4  per  cent,  compared  with  an  increase  of 
10'2  per  cent,  in  1888.  The  increase  in  the  first  five  months 
was  sixfold  that  in  the  last  seven.  There  has  thus  been  a 
check  to  the  previous  rapid  increase  of  this  exportation. 

5.  The  quantity  of  hunker  coal  showed  an  increase  of 
8"  6  per  cent.  This  affords  some  (a  minimum)  measure  of 
the  increase  in  the  tonnage  of  steam — compared  with  sailing 

vessels  which  cleared  in  1889,  as  the  increase  of   total 

tonnage  clearing  was  only  one-half — viz.,  4"3  per  cent. 

6.  The  increased  juice  of  coal  advanced  21 '3  per  cent., 
but  this  affected  the  total  value  of  exports  by  less  than 
1  per  cent. 

7.  The  tonnage  clearing  with  exports,  exclusive  of  coal, 
increased  only  0-3  per  cent.,  but  the  value  of  exports  in- 
creased 4  •  1  per  cent.,  which  was  caused  by  an  advance  in 
price,  which  figures  as  8*9  per  cent. 

8.  The  value  of  United  Kingdom  produce  exported 
increased  C'j  per  cent.;  that  of  foreign  and  colonial 
merchandise,  l"4  percent. 


As   Regards  Monthly  Fluctuations. 

The  first  four  months  and  the  last  three  have  been  the 
periods  of  greatest  activity  in  the  export  trade  both  of 
British  and  foreign  and  colonial  merchandise. 

Exports  dj  1889  compared  with  1888. 

British.         Foreign  and  Colonial. 

Per  Cent.  l\r  Cent 

January  to  April Increase,  8*4  Increase,  16*8 

ftfayt     Septi         r „        2'0  Decrease,  16"9 

October  to  December  ...  „      11 '1  Increase,  11*6 


As  Regards  Description  of  Merchandise. 

1.  Of  the  ten  groups   of  imports,   as   classified  by  the 

Hoard  of  Trade,  all  have  increased  except  metals.  This 
is  shown  in  the  following  table,  in  which  the  groups  are 
arranged  according  to  the  proportionate  importance  of 
each : — 


Imports  in  1889. 


ion    mere  isein 
of  Total        V» 
Value.      each  Group. 


1.  Articles  of  food  and  drink 

2.  Raw  materials  for  textiles 

3.  Manufactured  articles 

1.  Paw  materials,  other  than  above. 


5.  Metals. 


G.  Miscellaneous  articles... 

7.  Animals,  living,  for  food. 

8.  Chemicals 

9.  Oils 

10.  Tobacco 


Total. 


Percent. 
37'7 

Per  Cent. 
7-9 

21-1 

13-1 

15-3 

11-2 

10-2 

19-0 

5-0 

Decrease. 
5-n 

31 

4"S 

2-4 

34-0 

2-0 

o-i 

1-7 

10-7 

o-t) 

40-8 

ioo-o 

10-5 

2.  Of  the    ten   groups  of  exports  all  have  increased,  as 
shown  in  a  similar  manner  in  the  following  table  : — 


Exports  in  1889. 




Proportion 

of  Total 
Value.     . 

Incrcasi  in 
Value  of 

aih  to-oup. 

Produce  of  United  Kingdom  :— 
1.  Yarns  and  textile  fabrics 

Per  Cent. 

35-2 

Per  Cent. 
1-2 

2.  Metals    and    manufactures  thereof, 
except  machinery,  &c 

13-1 

10-2 

W5 

G-C 

.-•;, 

21'1 

5'0 

17-0 

3'7 

2-0 

.'fl 
2-5 
0-4 

4' 7 

0-7 

12-0 

79'3 

G-5 

20*7 

1-1 

li.ii-o 

6-1 
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METALS   IN  1889, 
{From  W.  T.  Sargant  and  Sou's  Annual  Circular.) 
Lead, 


1S89. 


1887. 


1SS5. 


1S81. 


Production  of  British  Mines 

Importation  of  Foreign  into  United  Kingdom 
Exports  from  United  Kingdom 

Highest  price  of  soft  pig 

Lowest  price  of  soft  pig 


Tons. 

45,000* 

143,451 

52,153 

£  s.    d. 

14  15    0 


Ton;. 
45,000* 


132,911 
48,053 


£   s.    d. 
15  15    0 


12     5     0 


Tons. 
41,000 


114,382 
41,307 


£  s.    d. 
15  15     0 


11  17    6 


Tons. 
39,500 


107,878 
42,388 


£  s.    d. 
13  12     0 


Tons. 
37,087 


108,003 
38,578 


£  s.   d. 
12  10    0 


10    5    0 


Tons. 
39,000 

HB.Oll 

33,839 

£    n.    d, 

II  111    0 

10    2    U 


Sheet  Zinc. 


1880. 


1S8S. 


1887. 


1886. 


1885. 


Importations  of  foreign  into  United  Kingdom, 

Highest  price 

Lowest  price 


Tons. 
19,201 


£    .«.    d. 
26    2    C 


18  15    0 


Tons. 
18,262 


£    s.     d. 
22  10    0 


IS  17    6 


Tons. 
19,555 


£    s.    d. 
19    5    0 


10    0    0 


Tons. 


£    s.     d. 
17  15     0 


10    0    0 


Tons. 
19,663 


£    s.    il. 

17    0    0 


16    0    0 


T.i,  i*. 
20,138 


£ 
18 


Speltee. 


1389. 


1833. 


1887. 


1885. 


1884. 


Importations  into  United  Kingdom, 

Highest  price  for  Silesiau 

Lowest  price  for  Silesiau 


Tons. 
66,842 


£    s.     d. 
24    5    0 


K!  l'i    o 


Tons. 
61,045 


0    0 


Tons. 
66,187 


£    a.    d. 
21  10    0 


Tons. 
54,508 


£    s.    d. 
15    5    0 


13  10    0 


Tons. 
00,229 


£    a.    d. 
15  10    0 


It    0    0 


Tons. 
47,617 


£     8.     d. 
15    5    0 


Quicksilver. 


1889. 


1888. 


1887. 


1SS5. 


1S81. 


Production  of  Spnnisht . 

Italian* 

Austrian 

California!! 

Borneof.  


Total. 


Exports  from  United  Kingdomf. 


Highest  price  of  Spanish  , 
Lowest  price  of  Spanish., 


Bottles. 
49,778 

10,498 

14,000 

2S.000 

1,559 


103,835 


£  s.    d. 
9  15    0 


7    7    0 


Bottles. 

53.2« 

10,400 

11,000 

33,250 

1,559 


Bottles. 
51,011 

7,400 
14,000 
33,760 

1,559 


Bottles. 
48,537 

8,090 
14,000 
29,981 

1,559 


Bottles. 
16,813 

7,888 
14,370 
32,073 

1,559 


112,512 


107,720 


102,107 


101,703 


45,800 


£    s.     d. 
10  10    0 


6  15     0 


£    s.    d. 
11    5    0 


6  10    0 


00,974 


£     s.    d. 
7  10     0 


5  13    0 


50,912 


£  s.    d. 
0  17    0 


5  10    0 


Bottles. 

JS.U'.IS 

8,040 
14,080 
31,913 

1,559 


104,290 


t    8.  d. 
0  15    0 


Estimated. 


t  Calculated  November  to  November. 


t  Average  production. 
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The  Sources  of  Sulphate  of  Ammonia. 


THE  SULPHATE  OF  AMMONIA  MARKET. 
(From  Messrs.  Bradbury  and  Hirsch's  Annual  Circular.') 

Imports  of  Nitrate  of  Soda  and  Production  of 
Sulphate  of  Ammonia  for  20  Years. 


Xi  irate  of  Soda. 

Sulphate  of  Ammonia. 

Imports  into 
Europe. 

Average  Price 

per  Cwt. 

Production 
U.K. 

Average  Price 
per  Ton. 

1S70 

Tons. 
100,000 

s.   a. 

15    8 

Tons. 
40,000 

£  s.  d. 
IG    0    0 

1871 

128,000 

15    5 

41,000 

19     0    0 

1873 

175,000 

15    15 

42,000 

21     0    0 

1873 

226,000 

14    3 

43,000 

18    8    9 

1874 

230,000 

11 11 

45,000 

17     2    fi 

1875 

280,000 

11    9 

46,000 

18  10    0 

187G 

800,000 

U    S 

48,000 

18  12    G 

1S77 

208,000 

IS  10 

52,000 

19  IG    3 

1878 

250,000 

15    0 

55,000 

20    5    0 

1879 

205,000 

14    9 

57,000 

18    8    9 

1880 

1-10,000 

15    8 

60,000 

19    0    0 

1881 

230,000 

14    8 

65,000 

20     4    G 

1882 

835,000 

13    1 

72,000 

20    8    G 

1S83 

HO.000 

11     2 

75,000 

IG  11     0 

188* 

505,000 

9    9 

87,000 

14    9    3 

1885 

380,000 

10    2 

97,000 

11     9    li 

1886 

330,000 

9    9 

106,500 

11     3     7i 

1887 

440,000 

9    6 

113,700 

11  17    8 

188S 

6-10,000 

9    9 

122,800 

11  18    0 

1889 

760,000 

9     2 

132.000 

13    1     44, 

Sulphate  of  Ammonia. 

Production,  Deliveries,  and  E.rports  for  1889  as  compared 
with  1888. 


iss'.i. 


1--V 


Production  :— 

Tons. 
132,000 

Tons. 

122,800 

Deliveries  and  exports  :— 
Germany,  Deumark,  Sweden,  Russia,  &c. . . . 

32,000 

18,000 
20,000 
17,000 

40,000 
5,000 

32.C00 
19,000 
18,000 

14,000 
31,300 

Home  consumption    for   agricultural    and 

8,500 

132,000 

122300 

1889. 


1 --■-. 


Gas  works 

Iron  works 

shale  works 

Coke  and  carb.  works 


Tons, 
loo.i 

G.000 

88,000 

3,000 


Thus. 

93,000 
5,300 
8,000 

-'.-• 


132,000 


122,800 


iflont&lj)  patent  list. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in  which 
acceptances  of  the  Complete  Specifications  are  advertised.  Com- 
plete Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

1889. 

20,530.  R.  Tervet  and  G.  Reid.  Filter  presses.  Decem- 
ber 21. 

20,548.  J.  It.  Watson.  Improved  retort  and  filter  stand. 
December  21. 

20,509.  <;.  H.  Bolton.  Improvement  in  or  appertaining 
to  caustic  soda  drum  lids  and  the  like,  and  to  the  attach- 
ment of  such  lids,  metallic  labels,  or  the  like  to  caustic  soda 
drums,  or  other  sheet  metal  structures.     December  21. 

20,739.  A.  H.  Hobson.  Dessicating  apparatus.  Decem- 
ber 24. 

20,784.  15.  A.  Kobertson  and  W.  J. Mirrlees.  Apparatus 
for  evaporating,  concentrating,  and  distilling  liquids. 
December  2  7. 

20,792.  A.  Lusuardi  and  A.  Falco.  Pressure  and  vacuum 
gauges.      December  27. 

20,925.  J.  E.  Bedford.  Apparatus  for  exposing  liquids 
to  the  action  of  gases.     December  31. 

20,954.  J.  Wright.  Apparatus  for  distilling,  evaporating, 
or  concentrating  liquids  or  solutions  and  the  like,  and  for 
condensing  exhaust  steam.     December  31. 

1890. 

206.  J.    F.    H.   Gronwald    and    E.    H.    C.   Oehlmann. 

Sterilising  apparatus.     Complete  Specification.     January  6. 

210.  T.  Thorp.  A  frictionless  metallic  gas-pressure 
gauge.     January  6. 

266.  A-  Brock  and  H.  A.  Romero.  Improved  air  pump. 
Complete  Specification.    January  7. 

341.  C.  Nield.     Improved  water  filter.     January  8. 

38C.  A.Simpson.    Improvements  in  salt  pans.   January  9. 

398.  W.  Wild.  Apparatus  for  the  evaporation  of  liquids. 
January  9. 

■174.  C.  Blagburn.  Apparatus  for  treating  liquids  and 
solids  with  gases.     January  10. 

510.  T.  E.  Wilson.  The  concentration  of  liquids  by 
evaporation.     January  11. 
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Complete  Specifications  Accepted.* 
1889. 

499.  F.  H.  Danchell.  Means  or  apparatus  for  separating 
Bolid  matters  from  liquids.     December  25. 

107S.  H.  Green  and  A.  Green.  Purifying  water  and 
removing  crustation  from  steam  boilers.    January  S. 

1345.  B.  Nicholson  and  T.  Palmer.  Rotating  vessels  for 
use  in  tanning,  washing,  emulsifying,  churning,  &c. ; 
applicable  for  treating  materials  in  vacuo  or  under  fluid 
pressure.     December  31. 

1424.  C.  F.  H.  Haves.  Apparatus  for  compressing  air, 
gases,  or  other  elastic  fluids.     January  8. 

2603.  W.  Beaumont.     Centrifugal  pumps.     January  8. 

2806.  A.  Waldbauer.  Centrifugal  apparatus  for  con- 
tinuously washing,  dyeing,  impregnating,  &e.  various 
materials  and  fabrics.     December  31. 

2837.  Clement,  Baron  of  Bechtolsheira.  Centrifugal 
separators.     December  25. 

3016.  Sir  B.  Samuelson,  Bart.— From  G.  Maffei.  Sepa- 
rating liquids  of  two  different  densities.     December  31. 

3736.  M.  J.  E.  Vassel.  Apparatus  for  filtering  liquids,  or 
for  preparing  extracts  from  substances.     January  15. 

4340.  H.  Halpin  and  P.  W.  Willans.  Means  and  appa- 
ratus for  condensing  steam.     January  15. 

5197.  J.  C.  Mewburn. — From  La  Societe  des  Generateurs 
k  Vaporisation  Instantanee  (SysteraeSerpollet).  Apparatus 
for  generating  steam.     December  31. 

12,973.  The  Water  Softening  Company,  Limited,  E.  Easton 
and  H.  Carrod.  Apparatus  for  softening  and  filtering  water 
or  other  liquids  under  pressure.     January  15. 

13,761.  J.  "Wach.  Improvements  in  thermostats  and 
apparatus  operated  by  differences  in  the  thermal  expansion 
of  metals.     December  25. 

16,763.  J.  Popper.  Condensing  vapours  and  cooling 
gases  or  liquids.     December  31. 


1890. 

27.  A.  M.  Clark.— From  D.  Dull,  United  States.  Im- 
provements in  distilling  heavy  crude  petroleum  oils. 
January  I. 

44.  S.  J.  Bull.  Improvements  in  scoops  for  charging 
gas  retorts.     January  1. 

67.  T.  Parker.  Improvements  in  the  distillation  of  coal, 
shale  and  the  like,  the  invention  comprising  the  production 
of  a  special  description  of  coke.     January  2. 

260.  J.  Stears.  Improvement  in  preventing  deposit  of 
carbonaceous  matter  in  ascension  pipes  used  in  gas-making. 
January  7. 

343.  W.  T.  Cotton  and  E.  F.  B.  Crowther.  Improve- 
ments in  making  gas  from  coal  by  vertical  fireclay  or  metal 
retorts,  which  are  tapered  internally,  and  fitted  with  slide 
valves  which  are  encased  in  iron  or  steel  boxes  underneath 
the  retorts  to  empty  them  when  required,  and  circular  pans 
at  the  outlet  containing  water,  to  make  the  valve-boxes 
and  retorts  air-tight.     January  8. 

344.  G.  Craig.  Improvements  in  the  coking  of  coal  and 
in  the  ovens  employed  therefor.     January  8. 

373.  G.  H.  Hunt.  An  improved  compound  of  materials 
for  economising  smoke  in  furnaces  and  other  fireplaces. 
January  9. 

502.  J.  K.  Thompson.  Improvements  in  blocks  of 
briquettes  made  from  coal  or  other  material.     January  11. 

552.  W.  C.  Sellar.  Improvements  in  gas  producers. 
January  11. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

1889. 

20,174.  J.  J.  Robins  and  W.  Shakespeare.  An  improved 
self  sealing  door  for  gas  retorts  and  other  purposes. 
December  16. 

20,243.  D.  McDonald.  Improved  coal  bricks.  Decem- 
ber 17. 

20,255.  T.  S.  Brown  and  A.  W.  Brown.  Increasing  the 
illuminating  power  of  gas,  called  the  "  Acme  gas-saver." 
December  17. 

20,368.  W.  L.  Wise. — From  L.  Semet,  Belgium.  Im- 
provements in  coke  ovens.     December  18. 

20,370.  J.  Morley.  Improvements  in  preparing  material 
for  and  in  compounding  firelighters,  and  in  means  therefor. 
Decemher  18. 

20,432.  T.  H.  Gray  and  S.  S.  Bromhead.  Improvements 
in  the  preparation  of  coal  gas  for  combustion,  and  in 
apparatus  for  the  same.     December  19. 

20,551.  J.  West.  Improvements  in  machinery  for  charg- 
ing gas  retorts.     December  21. 

20,679.  A.  Myall. — From  J.  H.  Lancaster,  United  States. 
Improvements  in  smokeless  and  gasless  fuel.     December  23. 

20.980.  H.  E.  Newton.— From  the  Fuel,  Gas,  and  Light 
Inprovement  Co.  Incorp.,  United  States.  Improvements  in 
the  process  of  and  apparatus  for  manufacturing  gas. 
December  31. 

20.981.  H.  E.  Newton.— From  the  Fuel,  Gas,  and  Light, 
Improvement  Co.  Incorp.  Improvements  in  apparatus  for 
the  manufacture  of  gas.     December  31. 


Complete  Specifications  Accepted. 


1889. 


50.  C.  F.  Claus.     Production  of   mixtures   of   hydrogen 
and   carbonic    oxide  ;    and    obtaining   hydrogen,   carbonic 
oxide,  or  carbonic  acid  severally,  and  certain  by-products. 
|   December  25. 

1806.  C,  H.  Mowll.  Improved  composition  of  artificial 
or  block  fuel.     December  25. 

1955.  W.  Wells.  Burner  for  converting  oils  or  spirits 
into  vapour  or  gas  to  obtain  light  or  heat.     December  25. 

2796.  H.  Darby.  Apparatus  for  generating  and  burning 
gases  from  hydrocarbon  oil  and  water.     December  25. 

3391.  G.  R.  Hislop.  Apparatus  for  charging  gas  pro- 
ducers and  gas  or  shale  oil  retort  furnaces  with  hot  residual 
coke.     December  31. 

3936.  J.  Channon.     Firelighters.     January  15. 

41GS.  W.  Parlby.  Instrument  for  clearing  gas-retort 
ascension  pipes.     January  15. 

6090.  F.  H.  Briggs.  Apparatus  for  the  manufacture  of 
water-gas.     December  25. 

7539.  J.  T.  Ellis.  Improvements  in  apparatus  for  con- 
densing smoke  in  the  furnaces  of  steam  and  other  boilers. 
December  25. 

12,460.  S.  Elliott.  Improved  method  of  and  apparatus 
for  the  treatment  of  smoke.     January  15. 

14,287.  M.  A.  Morse.  Improvements  relating  to  the 
manufacture  of  gas,  and  to  apparatus  therefor.   December  11. 

1G,486.  A.  Coze.  Improvements  in  gas  retorts  and 
in  apparatus  connected  therewith.     December  25. 

18,502.  E.  Bales.  Improvements  in  and  relating  to  the 
method  of  and  apparatus  for  burning  coal  and  other  fuel 
in  furnaces.     December  25. 
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HI.— DESTRUCTIVE  DISTILLATION, 
PRODUCTS,  Etc. 

Applications. 
1890. 


TAR 


67.  T.  Parker. 
178.  P.  Biohin. 


See  Class  II. 


Process  for  separating  phenol  and  the 
cresols  from  creosote,  and  for  obtaining  the  said  substances 
in  a  pure  condition.     January  1. 


IV.— COLOURING  MATTERS  and  DYES. 

Application's. 
1889. 

20,219.  J.  Imray. —  From  La  Societe  Anonyme  des 
Matieres  Colorantes  ot  Prodnits  Chimiques  de  St.  Denis, 
France.  Improved  manufacture  of  azoxyaniline  and  of 
colouring  matters  derived  therefrom.     December  16. 

20,292.  J.  Imray.- — From  La  Societe  Anonyme  des 
Matieres  Colorantes  et  Prodnits  Chimiques  de  St.  Denis. 
The  production  of  a  substituted  meta-diamine  and  of 
colouring  matter  derived  therefrom.     December  17. 

20,497.  O.  Imray. — From  The  Farbwerke  vorm.  Meister, 
Lucius,  und  Briining,  Germany.  Manufacture  of  non- 
plumbiferous  lakes.     December  20. 

20,668.  J.  Y.  Johnson. — From  The  Badische  Aniline  und 
Soda  Fabrik,  Germany.  Improvements  in  and  relating  to 
the  manufacture  of  colouring  matters  suitable  for  dyeing 
and  printing.     December  23. 

20,678.  O.  Imray. — From  The  Farbwerke  vorm.  Meister, 
Lucius,  und  Briining.  Production  of  compounds  of  the 
diphenylmethane  group  and  the  rosaniline  series.  Decem- 
ber 23. 

20,924.  J.  E.  Bedford.  Improvements  in  the  treatment 
of  logwood  and  logwood  extract  for  dyeing  and  printing. 
December  31. 

1890. 

39.  B.  J.  Friswcll.  Improvements  in  the  'manufacture  of 
raw  materials  for  dyestuffs.     January  1. 

134.  E.  J.  Friswell  and  A.  G.  Green.  Improvements  in 
the  production  of  azo-colouring  matters.     January  3. 

569.  Kern  and  Sandoz.  Improvements  in  the  manufac- 
ture of  blue  colouring  matter.     January  11. 


Complete  Specifications  Accepted. 
1888. 


18,709.  E.  Edwards. — From  Standaert  Brothers, 
or  improved  blue  dye.     December  25. 


A  new 


Farbenfabriken    vorm. 
of    para-ainido-phenol 


lss;i. 

1771.  B.  Willcox.— From  The 
F.  Bayer  and  Co. — Manufacture 
ethers.    January  8. 

3333.  T.  R.  Shillito.— From  J.  B.  Geigy  and  Co.  Pro- 
duction of  triphenylmethane  colours  dyeing  with  the  aid  of 

mordants.      December  31. 

3529.  I!.  Willcox.— From  The  Farbenfabriken  vorm.  F. 
Bayer  and  Co.  Production  of  indulines  or  indnline-like 
dyestuffs.    January  8. 


4825.  J.  Imray. — From  La  Societe  Anonyme  des  Matieres 
Colorantes  et  Produits  Chimiques  deSt.  Denis,  A. F.  Poirrier 
and  D.  A.  Bosenstiehl.  Manufacture  of  azo-colouring 
matters.     December  2.5. 

5032.  J. Imray. — From  La  Societe  Anonyme  des  Matieres 
Colorantes  et  Produits  Chimiques  de  St.  Denis.  Manufac- 
ture of  colouring  matters  giving  grey,  brown,  and  analogous 
tints.     December  25. 

11,795.  II.  If.  Leigh.— From  R.  G.  Williams,  United 
States.     Colouring  matters.     December  25. 

14,294.  H.    II.    Leigh.— From    R.    G.   Williams,    1 
States.     Improvements  in  dye  colours.     December  25. 

18,901.  C.  Dreyfus.  Manufacture  and  production  of 
colouring  matters  for  dyeing  and  printing.     January  8. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 
1889. 

20,314.  H.  A.  Lowe.  Improvements  in  the  treatment  of 
or  finishing  of  manufactured  or  partly  manufactured 
materials  from  cotton  or  similar  fibres  or  other  substance 
containing  cellulose.     December  17. 

20,665.  C.  Baswitz.  Improvements  in  the  treatment  of 
textiles  and  similar  fabrics  by  means  of  ammoniacal  oxide 
of  copper,  to  increase  the  waterproof  and  non-combustible 
character  of  the  fabrics.  Complete  Specification.  Decem- 
ber 23. 

20,771.  B.  J.  Maclean.  An  improved  method  or  process 
of  producing  mixed  coloured  silk  for  obtaining  mixed 
coloured  silk  fibre  or  mixed  coloured  yarn.     December  27. 

20,936.  L.  Pinagel.  A  process  and  apparatus  for  freeing 
wool  from  grease.     Complete  Specification.     December  31. 


1890. 

200.  J.  Walker  and  W.  Brown.  Improvements  in  appa- 
ratus for  drying  or  carbonising  fabrics  composed  of  animal 
and  vegetable  fibres,  wool,  silk,  cotton,  flax,  rags,  or  other 
liks  fibrous  substances.     January  C. 


Complete  Specification  Accepted. 

1889. 

7715.  C.  H.  Hine  and  J.  It.  Noad.  Process  for  water- 
proofing and  preserving  textures  and  other  materials. 
December  31. 


VI.— DYEING,  CALICO  PRINTING,  PAPEB 

STAINING,  and  PLEACHING. 

APPLICATION. 

1890. 

142.   Improvements    relating   to    the    dyeing    and    water- 
proofing of  textile  fabrics.     January  ::. 
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Complete  Specifications  Accepted. 

1889. 

415.  A.  G.  Salomon.     Bleaching  fibre.     January  8. 

2G68.  J.  Walker  and  H.  Carver.  Printing  "  sanitary  "  or 
washable  paper-hangings.     December  25. 

2806.  A.  Waldbauer.     .See  Class  I. 

2984.  T.Ingham.  Dyeing  mixed  woven  fabrics.  De- 
cember 25. 

3934.  B.  Willcox.  —  From  The  Farbenfabriken  vorm. 
F.  Bayer  and  Co.  Dyeing  and  printing  animal  and  vegetable 
fibres.     January  15. 

18,973.  L.  Weldon.  Improvements  in  machines  for  dyeing 
cotton  and  analogous  materials.     December  31. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

1889. 

20,722.  J.  C.  Fell. — From  the  American  Ammonia 
Manufacturing  Co.,  United  States.  A  method  of  and 
apparatus  for  obtaining  ammonia  from  atmospheric  nitrogen 
and  the  hydrogen  of  decomposed  steam.     December  24. 

20,787.  J.  Longshaw.  The  treatment  of  spent  or  partially 
spent  acid.     December  27. 

20,862.  W.  Smith  and  C.  G.  Cresswell.  Improvements  in 
the  manufacture  of  nitrate  of  ammonia  and  bicarbonate  of 
soda  in  conjunction  therewith.     December  28. 

20,908.  II.  B.  Mason,  S.  D.  Warren,  and  F.  Warren. 
Improved  method  of  and  apparatus  for  recovering  chemicals 
from  solutions,  or  when  mixed  with  substances  which  are 
volatilisable  or  destructible  by  heat,  especially  adapted  for 
recovering  soda  from  waste  liquors  of  pulp  digesters. 
Complete  Specification.     December  31. 


1890. 

283.  A.  T.  Smith,  jun.  Improvements  in  the  treatment 
of  ammonium  chloride,  ammonium  sulphate,  calcium 
chloride,  or  calcium  sulphate  for  the  obtaining  of  hydro- 
chloric acid  and  other  valuable  products  therefrom  or 
thereby.     January  7. 

381.  O.  C.  Townsend.  Improvements  in  processes  and 
apparatus  for  the  manufacture  or  preparation  of  nitrate  of 
potash  and  other  salts.     January  9. 

393.  K.  C.  Wilson.  Improvements  in  and  connected 
with  the  evaporation  of  brine  and  the  manufacture  of  salt 
therefrom.     January  9. 

411.  H.J.  E.  Henuebutte.  Improvements  in  the  manu- 
facture of  sulphate  of  copper,  and  apparatus  therefor. 
January  9. 

419.  P.  R.  de  Lambilly  and  E.  L.  Chabrier.  A  new  or 
improved  process  for  fixing  atmospheric  nitrogen,  and  obtain- 
ing ammonia  and  cyanogen  compounds.     January  9. 

448.  F.  II.  Spence,  D.  D.  Spence,  and  A.  Esilman.  Im- 
provements in  the  manufacture  of  alum.     January  10. 


Complete  Specifications  Accepted. 
1889. 

94.  J.  Hargreaves,  T.  Robinson,  and  J.  Hargreaves.     See 

Class  IX. 

2160.  L.   Mond.     Apparatus  for  volatilising  ammonium 
chloride.     December  25. 


2575.  L.  Mond.  Volatilising  ammonium  chloride,  and 
obtaining  ammonia,  chlorine,  and  hydrochloric  acid  there- 
from ;  also  obtaining  chlorine  from  hydrochloric  acid. 
December  25. 

u7^r,.  E.  K.  Muspratt  and  G.  Eschellman.  Manufacture 
of  chlorates,  and  of  magnesium  hydrate  for  use  therein. 
December  25. 

3071.  J.  S.  Mae  Arthur.  Obtaining  cyanides  from 
residuary  liquors  of  chemical  processes.     December  25. 

3072.  J.  S.  MacArthur.  Obtaining  cyanides  from 
residuary  liquors.     December  25. 

3407.  A.    Campbell    and    W.    Boyd.       Obtaiument    of 

chlorine  and  sulphate  of  lime.     January  8. 

3757.  T.  B.  Saunders.  Treating  or  utilising  the  spent  or 
residual  liquor  formed  in  the  process  of  cleaning  iron  or 
steel  with  hydrochloric  acid.     January  8. 

4037.  J.  B.  Hannay.  Process  and  apparatus  for  manu- 
facture and  transport  of  liquid  chlorine.     January  15. 

4316.  E.  Carez.  Manufacture  of  ammonium  nitrate. 
January  8. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

1889. 

20,176.  W.  H.  Hollinshead  and  II.  Griffiths.  Improve- 
ments in  appliances  to  be  used  for  printing  on,  or  ornamenting 
ceramic  ware.     December  16. 

20.233.  J.  J.  Candlish  and  W.  Hyslop.  Improvements  in 
the  manufacture  of  glass  bottles  and  other  hollow  glass- 
ware, and  in  apparatus  relating  thereto.     December  16. 

20.234.  J.  J.  Candlish  and  W.  Hall.  Improvements  in 
tlie  manufacture  of  glass  bottles  and  other  hollow  glass- 
ware, and  in  apparatus  relating  thereto.     December  16. 

20.328.  D.  Webb.  Improvements  in  the  "posts"  or 
"  pontils "  used  in  the  manufacture  of  articles  of  "  pressed 
glass."     December  18. 

20,470.  J.  Campbell.  Improvements  in  drying  kilns. 
December  20. 

20,572.  A.  Griffiths.  Improvements  in  the  manufacture 
of  fire-clay  pipes,  called  "swan-necks."     December  21. 

20,599.  G.  Waller.  An  improved  method  of  producing 
or  making  pictorial  or  decorative  earthenware  tiles  by 
photographic  means.     December  23. 

20,619.  J.  G.  Sowerby.  An  improved  method  of  cutting 
or  dividing  glass  cylinders  and  other  forms  or  articles  of 
glass  ware.     December  23. 

20,687.  S.  Washiugtou.  Improvements  in  tanks  or  fur- 
naces used  for  melting  or  founding  glass.     December  21. 


1890. 

211.  T.  T.  Liddle.  Improvements  in  or  relating  to  the 
manufacture  of  glass  bottles.     January  6. 

342.  J.  Gimson  and  Challinor.  An  improved  appliance 
for  supporting  china  and  earthenware  cups  whilst  being  fired. 
January  8. 

352.  E.  Robson.  An  improved  production  of  porcelain 
tablets  or  letters.     Januarv  8. 
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Complete  Specifications  Accepted. 

1889. 

153.  .7.  I!.  Adams.  Method  and  apparatus  for  making 
solid  or  hollow  articles  from  molten  glass  or  other  plastic 
material.     January  8. 

161.  T.  Willett.  Process  and  apparatus  for  making  plates, 
&C.  in  earthenware,  china,  &c.     December  31. 

2776.  J.  Thorne.  Manufacture  of  coloured  lenses  for 
signal  lamps.     December  25. 

16,261.  W.  West.  Improvements  in  the  mode  and  means 
employed  for  the  manufacture  of  flower  or  plant  pots  or 
other  articles  from  clay  or  other  semi-plastic  material. 
January  15. 


IX.- 


4333.  G.  Batehelor.  Drying  slurry  by  waste  heat  from 
cement  kilns.     January  8. 

431".  J.  Homan.  Fireproof  structures  and  bricks  for 
same.     January  8. 

10,997.  J.  B.  King.  Composition  or  plaster  lor  the  treat- 
ment of  walls  and  the  like.     January  S. 

17,640.  W.  P.  Thompson. — From  ( '.  Kohn,  Austria. 
Manufacture  of  artificial  stone  or  of  articles  formed  of  the 
same.     January  8. 


-BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

1889. 

20,303.  C.  Smith.— From  G.  P.  V.  Neilsen,  Denmark. 
A  new  in-  improved  artificial  asphalt.      December  17. 

20,818.  A.  Smith.  A  manufacture  of  artificial  stone. 
1  December  28. 

20,911.  A.  Klapperstuck  and  A.  II.  Meyer.  Improve- 
ments in  fireproof  ceilings  ami  walls.     December  31. 

1S90. 

428.  A.  Wright.  An  improved  weathered  facing  brick  for 
building  purposes.     January  9. 

Complete  Specifications  Accepted. 
1889. 

94.    J.   Hargivavcs,   T.    Robinson,   and  J.    Hargreaves. 

Treating  lime  refuse  from  alkali  works  to  render  it  suitable 
for  manufacture  of  cement,  and  apparatus  therefor. 
January  S. 

116.  R.  Stone.  Manufacture  and  utilisation  of  cement 
and  plaster,  and  appliances  therefor.     January  15. 

12G2.  A.  McLean.  Method  arid  means  for  manufacturing 
blocks  of  artificial  stone.     December  31. 

1952.  J.  C.  Mil tv weather.  Improvements  in  paving. 
January  15. 

2718.  A.  ('.  Ponton,  I!.  L.  Mosely,  and  C.  Chambers. 
Preparation  of  siliceous  materials  used  in  the  manufacture 
of  artificial  stone.     December  25. 

2780.  A.  C.  Ponton,  It.  L.  Mosely,  and  C.  Chambers. 
Artificial  stone.     January  15. 

L!7S1.  A.  C.  Ponton,  li.  1..  Mosely,  and  C.  Chambers. 
Manufacture  of  artificial  stone.     January  15. 

3354.  A.  C.  Ponton,  I!.  L.  Mosely,  and  C.  Chambers. 
Blocks  or  bricks  of  siliceous  materials.     December  31. 

3355.  W.  Hubbard,  1!.  L.  Mosely,  and  J.  S.  Fairfax. 
Wall  tiles  or  linings.     December  31. 

3357.  11.  II.  Leigh. — From  L.  II.  Clausen.  Manufactur- 
ing artificial  stone.      December  31. 

3378.  C.  Guttler.  Method  and  apparatus  for  forming 
disintegrated  or  loose  material,  such  as  sugar,  clay,  cement, 
&c.  into  compact  bodies.      December  31. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

1889. 

16, 776a.  J.  B.  Alzugaray.     A  new  or  improved  universal 

furnace  for  the  fusion  and  refining  of  metals,  alloys,  dross, 
&c.  by  the  dry  process  or  otherwise,  called  "  the  BaxereS 
universal   furnace."       Originally    included    in    No.    16,776, 

dated  October  21,  1889. 

20.180.  R.  F.  Neuninger.  A  new  combined  smelting  and 
revcrbcratory  furnace  and  apparatus  for  catching  tie-  dust 
and  condensing  the  fumes  from  the  furnace.  Complete 
Specification.     December  16. 

20.181.  T.  Young.  Improvements  in  treating  ores  to 
obtain  precious  metals,  and  in  apparatus  therefor.  Decem- 
ber 16. 

20,210.  J.  Hobson.  Improved  means  of  separating 
particles  of  iron  or  of  magnetic  oxide  of  iron  from  admixture 
with  other  substances.     December  16. 

20,214.  S.  Pearson  and  J.  H.  Pratt.     Improvements  in 

the  manufacture  of  alloys  of  aluminium.     December  16. 

211,223.  E.  Taussig.  Improvements  in  and  relating  to 
easting.     December  16. 

20,264.  A.  Gutensohn.  An  improved  method  of  and 
process  for  annealing  metal  plates  and  sheets.     December  17. 

20,313.  W.  P.  Thompson.— From  J.  Brown,  New  Zea- 
land.     Improvements    in   washing  out   or  separating   gold 

dust  and  other  heavy  metallic  particles  from  impurities,  and 
in  apparatus  therefor.     December  17. 

20,380.  J.  E.  Bott.  Improvements  in  the  manufacture 
of  compound  armour  plates  and  similar  articles.  Decem- 
ber 18. 

20,395.  T.   Brady,  T.   C.   Powers,  M.  J.  Quinn,  and  A.  J. 

Maher.  Improvements  in  apparatus  for  casting  ingots. 
December  18. 

20,586.  J.  II.  Darby.  Improvements  in  the  manufacture 
of  steel  nr  ingot  iron.     December  21. 

2o,.',s7.  J.  Lysaght.  Improvements  in  galvanising  appa- 
ratus.     December  21. 

20,677.  \V.  L.  Wise.— From  J.  li.  Walker,  United  States. 
Improvements  in  apparatus  for  treating  finely-divided 
metalliferous  material  for  the  purposes  of  separation  and 
amalgamation.      December  23. 

20,860.  B.  H.  Thwaite.  Improved  open-hearth  Btecl  and 
high-temperature  furnace.      December  30. 


1890. 

70.  I.  Bang  and  A.  Rultiu.  Improved  process  for  Sepa- 
rating tin  from  ether  metals,  more  particularly  applicable 
for  the  treatment  of  tin  plate  scrap  and  old  tinned  eases. 
January  2. 

128.  I.  Bang  and  A.  Ruffiu.  Improvements  in  the  pro- 
duction of  tin  plates,  and  in  apparatus  for  that  purpose. 
January  3. 
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XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

1889. 

19,861a.  C.  H.  Logan.  Improvements  in  plates  for 
secondary  voltaic  batteries.  Complete  Specification. 
December  10.  Originally  included  in  Xo.  19,861  of  that 
date. 

20,217.  F.  Marx.  Process  of  manufacturing  metallic 
electrodes.     Complete  Specification.     December  16. 

20,516.  G.  Philippart.  Improvements  in  the  construction 
of  secondary  batteries..   December  20. 

20,752.  F.  Marx.  Improvements  in  the  manufacture  of 
electrodes  for  electric  batteries.     December  24. 

20,856.  D.G.Fitzgerald  and  A.  H.  Hough.  Improve- 
ments in  elements  for  voltaic  batteries.     December  28. 

20,911.  A.  E.  Woolf.  Improved  battery  plates  for  storage 
batteries.     Complete  Specification.     December  31. 

1890. 

29.  S.  U.  Dardier.  Improvements  in  the  electrical  coating 
of  metals  on  non-metallic  substances.     January  1. 

232.  J.  Hopkinson,  E.  Hopkinsou,  and  G.  A.  Grindle. 
Improvements  in  electric  motors  and  dynamo-electric 
machines.     January  6. 

249.  W.  F.  King.  Improvements  in  dynamo-electric 
machines.     January  7. 


190.  B.  Talbot,  juu.,  and  J.  Hardcastle.  Improvements 
in  the  production  of  ingots  or  masses  of  steel  and  alloys 
thereof.     January  4. 

191.  B.Talbot,  jun.,  and  J.  Hardcastle.  Improvements 
in  or  applicable  to  the  manufacture  of  tubular,  hollow,  or 
dished  ingots,  and  other  articles  of  steel  and  alloys  thereof. 
January  4. 

213.  J.  Mackintire.  Improvements  in  the  manufacture 
of  steel  and  iron.     January  6. 

237.  R.  Brown  and  G.  H.  Irvine.  Improvements  in  the 
wet  method  of  extracting  gold  from  finely-divided  auriferous 
quartz  ores  or  other  auriferous  material,  and  in  apparatus 
therefor.     Complete  Specification.     January  6. 

316.  J.  E.  Chaster.  Improvements  in  the  extraction  of 
metals  from  ore.     January  8. 

537.  W.  P.  Thompson. — From  H.  Kromberg,  Prussia. 
Improvements  in  tuyeres  for  cupola,  &c.  and  other  blast 
furnaces  (hochofenform).     January  11. 

560.  T.  Twyuam.  Improvements  in  the  manufacture  of 
copper.     January  11. 


Complete  Specifications  Accepted. 

1888. 

14,400.  H.  Hutchinson.  Treatment  of  complex  gold  and 
silver-bearing  ores,  &c,  and  recovery  of  metals  therefrom. 
January  15. 

14,445.  P.  Marino.     See  Class  XI. 

1889. 

15,066.  K.  Hannan.— From  J.  J.  C.  Smith  ( Xew  Jersey  ). 
A  process  for  casting  in  aluminium  bronze  dies,  to  be  used 
for  the  purpose  of  stamping  metals  or  other  substances  for 
which  dies  are  used.     January  8. 

19,145.  F.  A.  Herbertz.     Smelting  furnaces.     Januarys. 

19,621.  I).  Dennes  and  T.  K.  Rose.  Improved  process  or 
means  for  extracting  precious  metals  from  their  ores. 
January  15. 


302.  H.  H.  Lake.— From  P.  H.  Alexander,  United 
States.  Improvements  in  secondary  or  storage  batteries, 
and  in  the  manufacture  of  plates  therefor.  Complete 
Specification.     January  7. 

303.  H.  H.  Lake. — From  P.  H.  Alexander.  Improve- 
ments relating  to  secondary  batteries.     January  7. 

350.  L.  Epstein.  Improvements  in  the  formation  of 
electrodes  for  use  in  primary  and  secondary  electric 
batteries.     January  8. 

488.  M.  Sappey.  Improvements  in  and  connected  with 
primary  batteries.     January  10. 


Complete  Specifications  Accepted. 

1888. 

14,445.  P.Marino.     The  extraction  and  electro-deposition 
of  aluminium  and  aluminium  alloys.     December  18. 


1889. 

1420.  F.King.     Secondary  batteries.     December  25. 

2331.  W.  H.  Dowland  and  W.  Mills.  Apparatus  for 
economically  effecting  the  double  decomposition  of  certain 
substances  by  the  aid  of  electricity.     January  15. 

3502.  A.  G.  Greenway,  B.  F.  Babcock,  and  B.  Radcliffe. 
Improvements  in  processes  for  manufacturing  iron,  wherein 
the  iron  is  subjected  to  an  electric  treatment.     January  15. 

18,365.  J.  B.  Entz  and  W.  A.  Phillips.  Plates  for 
primary  and  secondary  batteries.     December  25. 

18,953.  Macaulay-C'ruikshank. — From  Johnson  and  Smith. 
An  improved  electrode  for  secondary  batteries  or  accumu- 
lators.    December  31. 

18,966.  O.  A.  Enholm.  Primary  or  galvanic  batteries. 
December  31. 

18,989.  W.  F.  Smith.  Secondary  or  storage  batteries. 
December  31. 

19,861.  C.  H.  Logan.     Secondary  batteries.     January  15. 

19,86lA.  C.  H.  Logan.  Plates  for  secondary  voltaic 
batteries.     January  15. 

19,883.  J.  K.  Pumpelly  and  F.  D.  Thomason.  Electrical 
secondary  batteries.     January  15. 

19,899.  W.  P.  Thompson. — From  M.  W.  Parish,  United 
States.  Improvements  in  or  relating  to  electric  batteries. 
January  15. 


XII.— FATS,  OILS,   lot)  SOAP  MANUFACTURE. 

Applications. 

1889. 
20,237.    W.    Rodiger.      Improvements    in   and    relating 
to   the    manufacture    of    soap.       Complete    Specification. 
December  16. 

1890. 
540.    J.    L.    Wade.       An    improved    non-freezing    and 
lubricating  oil.     January  11. 

Complete  Specifications  Accented. 

1888. 

18,857.  II.  H.  Lake.— From  La  Societe  Anonyme  des 
Parf  ums  Xaturels  de  Cannes.  Purification  of  fatty  substances 
and  apparatus  therefor.  December  31.  (Advertised  in 
official  Journal  by  error  as  accepted  December  4,  18^9.) 
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1889. 
5353.  W.G.Smith.   Manufacture  of  soap.   December  31. 
9410.  A.  H.   Parker.     Improved  cleansing,  scouring,  and 
bleaching  compound  for  wool  and  other  fabrics,  also  applicable 

to  cleansing  purposes  generally.     December  31. 

18,592.  J.  Y.  Johnson. — From  L.  Genevois,  Italy.  Im- 
provements in  t lie  treatment  or  preparation  for  consumption 
of  soft  soaps  and  other  like  materials.     December  25. 

19,158.  P.  Heinz.  A  new  or  improved  method  for 
sweetening  margarine  butter  and  Other  oils  and  fats. 
December  31. 

19,918.  \V.  Grills  and  M.  Schroeder.  Improved  process 
for  the  extraction  of  fats  and  oils  from  substances  con- 
taining  the  same  by  means  of  sulphurous  acid.    January  15. 


XIII.— PAINTS,  FIGMENTS,  VARNISHES,  and 
RESINS. 

Applications. 
1889. 

20,289.  J.  Y.  Johnson. — From  N.  C.  Mitchell,  United 
States.  Improvements  in  and  apparatus  for  the  treatment 
of  waste  rubber  goods  to  recover  the  rubber  therefrom,  and 
the  production  of  a  new  product  by  such  treatment. 
December  17. 

20,707.  R.  Mullard.  An  improved  method  of  making 
paints  and  varnishes,  and  of  the  treatment  of  gums  and 
resins  for  the  same,  for  preservative,  decorative,  and  artistic 
purposes  ;  for  preserving  the  plates  of  iron  and  steel  ships 
from  corrosion,  and  the  bottoms  of  ships  from  fouling. 
December  24. 

20,830.  C.  Huelser. — From  G.  Callmann,  Germany.  An 
improved  process  and  composition  for  producing  printing 
ink.     December  28. 

1890. 

71.  G.  Bischof.  Improvements  in  the  manufacture  of 
white  lead  and  apparatus  for  that  purpose.     January  2. 

280.  J.  Robson.  Improvements  in  the  method  of  pro- 
tecting iron  and  steel  surfaces  from  corrosion,  and  in  coatings 
for  the  same.     January  7. 

Complete  Specifications  Accepted. 

18.89. 

13,792.  J.  J.  C'arr.  Material  for  making  whitewash, 
colour-wash,  and  water-colour  paints.     January  8. 

15,826.  A.  J.  Poult.— From  \V.  Keil,  United  States. 
Manufacture  of  vulcanised  plastic  compounds.     January  15. 

18,076.  H.  H.  Lake.  From  J.  B.  Tibbits,  United  States. 
Manufacture  of  white  lead.     January  15. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

1889. 
20,403.  J.    Hutchings  and  W.  N.  Hutchings.     Improve- 
ments  in  the  method  of  and   apparatus   for  extracting  the 
tannin    from   bark    or   other   materials    used    for   tanning 
purposes.     December  18. 

1890. 
556.  (.'•■  Rotliel.    An  improved  glue  or  cement.  January  11. 


Complete  Specifications  Accepted. 

1889. 

1345.  B.  Nicholson  and  T.  Palmer.     See  Class  I. 

18,503.  R.  W.  Johnson.  Improvements  in  and  relating 
to  plastics,  more  especially  designed  for  imparting  to  glue 
a  permanent  elasticity  ami  adapted  to  be  used  for  several 
purposes.     December  25. 


XV.— AGRICULTURE  and  MANURES. 
Complete  Specification  Accepted. 

1889. 
18,918.  E.  Saxl  and  H.  Saxl.     Fertilisers.     December  31. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 
1889. 
20,515.  C.  Steffeu.     An   improved   process   for  obtaining 
the  entire   quantity   of   erystallisable    sugar    contained    in 
sugar  mass.     Complete  Specification.      December  20. 

1890. 

357.  S.  Wohle,  A.  C.  Irwin,  and  G.  O.  Jacob.     Improve- 
ments in  the  preparation  of  dextrine.     January  8. 

Complete  Specifications  Accepted. 
1889. 
3378.  C.  Guttler.     See  Class  IX. 

4121.  F.  Demmin.     Cleansing  or  whitening  sugar   in  the 
centrifugal  machine,  and  apparatus  therefor.     January  15. 
19,728.   W.   Thompson,  J.   Mylne,  and  J.   B.    Alliott. 
Apparatus  for  the  expression   of  juice   from   sugar  cane. 
January  15. 


XVII.— BREWING,  WINES,  SPIEITS,  Etc. 

Applications. 
1889. 

19,796a.  J.  Fisher.  Improvements  in  making  bread  and 
fermenting  liquids.  Previously  included  in  No.  19,796, 
tiled  December  4,  1889. 

20,298.  E.  Larsen.  Utilisation  of  brewers'  or  distillers' 
yeast.     December  17. 

20,409.  C.  Gijlett  and  II.  Young.  The  utilisation  of 
brewers'  and  distillers' grains  in  the  manufacture  of  a  cake 
or  meal  as  a  food  for  horses,  cattle,  pigs,  and  other  animals. 
December  19. 

20,434.  B.  Hoff  and  J.  Frommel.  Apparatus  for  use  in 
rectifying  spirits  and  other  matters.     December  19. 

20,630,  I..  Haas.  Apparatus  for  collecting  for  further 
utilisation  the  excess  of  carbonic  acid  generated  during  the 
manufacture  of  beer.  (Date  applied  for  June  27,  1889,  being 
date  of  application  in  Switzerland.) 


Jin. 31. 1890.]       THE   JOURNAL  OF  THE  SOCIETY   OF   CHEMICAL  INDUSTRY. 


137 


Complete  Specifications  Accepted. 

1889. 

3468.  B.  Hoff.  Improvements  relating  to  distillation,  and 
apparatus  therefor.     December  31. 

5564.  W.  P.  Thompson. — From  La  Societe  Generale  de 
Maltose.  Manufacture  of  maltose  and  fermentation  of 
amylaceous  matter.     December  25. 

15,401.    A.    J.    Boult.— From    Otto   and 
Saxony.     Pro.  i  \  ation  of  beer  and  the  like. 

17,523.  H.   H.  Lake.— From  J.   Barnes, 
Yeast  cakes.     January  15. 

19,376.  J.  F.  H.  Gronwald  and  E.  H.  C.  Oehlmann. 
Process  for  treating  beer  and  making  it  keep  permanently 
in  good  condition.     January  15. 


Sehwerdtfeger, 

December  31. 
L'nited  States. 


192.  J.  H.  Hooker. 
liquid.     January  4. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

1889. 

20,182.  E.  Sonstadt.  Improvements  in  processes  and 
apparatus  for  the  preparation  of  an  extract  of  tea,  and  iu 
the  utilisation  of  the  by-products.     December  16. 

20,336.  E.  Sonstadt.  Improvements  in  processes  and 
apparatus  for  the  preparation  of  an  extract  of  coffee,  and  in 
the  utilisation  of  the  by-products.     December  18. 

20,614.  W.  Douglas  and  J.  Donald.  Improvements  in 
preserving  fish,  birds,  poultry,  or  other  analogous  articles  of 
food.     Complete  Specification.     December  23. 


1890. 
A    new    or    improved    alimentary 


Complete  Specifications  Accepted. 

A.— Chemistry  of  Foods. 
1889. 

5052.  F.  Mclntyre.  Improvements  in  the  making  of 
butter  for  the  purpose  of  preserving  the  same.     January  15. 

14,670.  A.  A.  Freeman.  Preservation  of  shell  fish. 
January  15. 

B. — Sanitary  Chemistry. 

1889. 
15,190.  H.  Rohrbeck.     Method   and  apparatus  for  disin- 
fecting by  means  of  saturated  steam  of  a  high  temperature. 
December  25. 


B. — Sanitary  Chemistry. 
1890. 

16.  J.  Smillie.  Treating  water  for  preventing  action  on 
lead.     January  1. 

149.  H.  Guthrie.  Improvements  in  treating  sewage,  and 
in  the  construction  and  arrangement  of  means  therefor. 
January  4. 

206.  J.  F.  H.  Gronwald  and  E.  H.  C.  Oehlmann.  See 
Class  I. 

309.  T.  Kay.  Improved  economical  processes  in  the 
treatment  of  sewage.     Januarv  7. 

472.  C.  Jones.  Improvements  in  or  connected  with 
destructors  and  other  furnaces  for  treating  refuse.  Ja- 
nuary 10. 

480.  E.  Devonshire.  Improvements  in  purifying  water. 
January  10. 


C — Disinfectants. 
1889. 

20,231.  A.  Artmaun  and  H.  W.  Kufeke.  Improvements 
in  the  process  of  producing  disinfectants.     December  16. 

20,426.  A.  Muirhead.  Improvements  in  apparatus  for  the 
production  of  ozone.     December  19. 


XIX.— PAPER,  PASTEBOARD,  Ere. 
Complete  Specifications  Accepted. 

1889. 

16,342.  D.  C.  Simpson.  A  new  or  improved  composition 
for  treating  paper  and  similar  material  to  render  writings  or 
other  markings  indelible  thereon.     December  25. 

18,090.  I.  Appletree.  A  new  composition  to  be  used  as  a 
substitute  for  ivory  and  for  other  purposes.     December  2.J. 


XX.— FINE  CHEMICALS,  ALKALOIDS,  ESSENCES, 
and  EXTRACTS. 

Application. 
1889. 
20,392.  J.  A.  Kendall.     Improvements  in  the  manufacture 
of  hypophosphites.     December  18. 

Complete  Specifications  Accepted. 

1889. 

374.5.  A.  Domeier.     Fixing  perfumes.     January  15. 

10,280.  H.  H.  Lake.— From  La  Societe  Anonvnie  des 
Parfums  Naturels  de  Cannes.  Process  of  recovering 
volatile  solvents  retained  in  substances  treated  therewith. 
Januarv  8. 


XXL— PHOTOGRAPHIC  PROCESSES  hn 
MATERIALS. 

Applications. 

1889. 

20,526.  O.  Levens.  Improvements  in  the  production  by 
photography  of  lined  images  in  the  preparation  of  surfaces 
to  be  etched.    December  20. 

20,662.  \V.  H.  Caldwell.  Improvements  in  sensitising 
and  developing  chloride  of  silver  for  photographic  purposi  -. 
December  23. 

1890. 

401.  T.  II.  Redwood.  Improvements  in  means  or  appa- 
ratus for  producing  a  flash  light,  more  especially  applicable 
to  photography.     January  9. 

547.  J.  J.  E.  Mayall.  A  new  or  improved  manner  of 
colouring  photographic  impressions  with  oil  colours. 
Januarv  11. 
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Complete  Specifications  Accepted. 

1889. 

2623.  J.  Leisk.  Flash  lamp  for  the  rapid  combustion  of 
magnesium  powder  for  photographic  purposes.    January  8. 

2723.  F.  W.  Hart.  Apparatus  for  controlling  the  exposure 
of  sensitive  plates  when  using  flash  lamps.     January  15. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 
1889. 
20.28G.  E.    W.    Anderson.      Apparatus  for  cutting  into 
lengths  and  delivering  smokeless  explosive  or  other  plastic 
material  which  has  been  moulded  through  a  die.     Decem- 
ber 17. 

20,514.  E.  Davies.  Improvements  connected  with  ex- 
plosive and  non-explosive  projectiles,  and  in  an  explosive 
compound  to  be  used  with  the  explosive  projectiles.  De- 
cember 20. 


Complete  Specification  Accepted. 
1889. 

1988.  A.  V.  Newton. — From  A.  Nobel.     Preparing  ex- 
plosive compounds  for  use.     January  8. 


XXIII.— ANALYTICAL  CHEMISTRY. 
Applications. 
1889. 
20,755.  M.  Gehre.     New  or  improved  process  and  appara- 
tus for  determining  the  amount  of  water  contained  in  steam. 
December  24. 

20,859.  I.  K.  Lindstrdm.  An  improved  method  of  and 
apparatus  for  determining  the  quantity  of  fat  in  milk. 
Complete  Specification.     December  28. 
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MR.    DAVID    HOWARD    IN    THE    CHAIR. 


NOTES  OX  COMMERCIAL  CRESYLIC  ACID  AND 
ALLIED  PRODUCTS. 

BY    ALFRED    H.    ALLEN. 

In  conjunction  with  Mr.  W.  YV.  Staveley  I  have  been  for 
some  time  past  experimenting  with  a  view  of  learning  more 
than  has  been  placed  on  record  respecting  the  metallic 
compounds  or  derivatives  of  the  phenols  and  allied  bodies. 
It  had  been  our  intention  to  place  our  results  before  you 
this  evening,  but  unfortunately  our  work  has  met  with 
repeated  and  unexpected  interruptions,  and  unforeseen 
circumstances  compel  a  postponement  of  our  paper.  LTuder 
these  circumstances,  and  with  the  permission  of  the  Chair- 
man, I  propose  to  bring  before  you  some  notes  on  certain 
classes  of  commercial  phenols  as  now  manufactured,  which 
notes  may  really  be  regarded  as  au  introduction  to  the 
postponed  paper. 

It  is  well  known  that  carbolic  acid  and  other  phenols 
are  manufactured  by  treating  the  fraction  of  coal  tar  known 
as  "  creosote  oil"  with  caustic  soda,  separating  the  insoluble 
hydrocarbons,  and  then  decomposing  the  phcnolate  of  soda 
by  means  of  an  acid.  Sulphuric  acid  is  the  acid  most 
generally  employed  for  this  purpose,  though  hydrochloric 
and  sulphurous  acids  have  also  been  used.  Decomposition 
of   the   pheuolate   of    soda   by   carbonic   acid,   a   reaction 


associated  with  the  names  of  Cliff  and  Hardman,  is  now- 
practised  in  one  and  probably  in  several  works.  West- 
Knights  and  Gall  have  patented  (Xo.  5824,  1887)  the 
extraction  of  carbolic  acid  from  creosote  oil  by  a  mixture 
of  sulphate  of  sodium  and  lime,  whereby  sulphate  of 
calcium  and  carbolate  of  sodium  are  obtained.  The  liquid 
is  separated  from  the  precipitate  of  calcium  sulphate  and 
the  carbolate  of  sodium  treated  with  sulphuric  acid, 
whereby  sulphate  of  sodium  is  reproduced  and  the  phenols 
are  liberated.  Here  the  inventors  seem  to  have  missed  an 
opportunity,  for  by  employing  carbonic  acid  instead  of 
sulphuric,  carbonate  of  sodium  is  obtained,  and  this  reaction 
forms  the  foundation  of  Mr.  W.  W.  Staveley's  ingenious 
process  of  alkali  manufacture  (Patent  Xo.  17,657,  1887), 
described  in  a  paper  read  by  him  before  the  Liverpool 
Section  of  this  Society  (Journal,  VII.,  807).  I  believe 
this  process  would  be  found  very  suitable  for  dealing  with 
waste  forms  of  sulphate  of  sodium,  whether  solid  or  in 
solution,  as  the  plant  is  comparatively  simple  and  inexpensive, 
and  the  reactions  are  said  to  be  very  complete. 

The  carbolic  acid  required  for  decomposing  the  soda 
compounds  of  the  phenols  is  usually  obtained  by  the 
combustion  of  coke  containing  as  little  sulphur  as  possible. 
But  in  a  patent  obtained  by  Mr.  R.  Angus  and  myself 
(Xo.  11,089,  1887),  we  described  the  use  of  blast-furnace 
gases  to  precipitate  the  phenoloid  constituents  of  blast- 
furnace tar  from  their  solutions  in  alkalis.  This  process  is 
now  carried  out  on  a  large  scale  at  the  Lugar  Iron  Works 
by  the  same  company  that  own  the  Gartsherrie  Works. 

The  crude  blast-furnace  tar  is  first  distilled,  whereby  it 
is  separated  into  pitch  and  creosote  oil,  and  only  trifling 
quantities  of  more  volatile  products.  The  creosote  oil  is 
quite  different  from  gas  works  creosote,  being  free  from 
naphthalene  and  anthracene  and  lighter  than  water.  It 
contains  from  20  to  30  per  cent,  of  phenoloid  bodies 
removeable  by  alkali,  and  the  extraction  of  these  renders 
the  residual  hydrocarbons  far  more  suitable  for  use  with 
the  Lucigen  and  similar  lights,  though  the  high  market 
price  obtainable  at  present  for  crude  creosote  oil  does 
in  it  afford  much  encouragement  for  the  extraction  of 
the  phenols.  The  process  employed  at  Lugar  consists  in 
treating  the  creosote  oil  with  caustic  soda  solution  of 
s]i.  gr.  I'll  to  I"  15  in  quantity  insufficient  to  remove  the 
whole  of  the  phenoloid  bodies  present.  By  operating  in 
this  way  the  higher  homologucs  and  oxy-phenols  chiefly 
remain  with  the  insoluble  hydrocarbons.  The  alkaline 
liquid  is  separated  from  the  oily  layer  containing  the 
hydrocarbons,  and  the  excess  of  phenols,  and  is  decom- 
posed by  passing  through  it  blast-furnace  gases,  whereby 
the  phenols  are  liberated  and  a  solution  of  carbonate  of 
sodium  obtained.  This  solution,  without  either  concentra- 
tion or  dilution,  is  causticised  by  means  of  lime,  when  it  is 
ready  for  treating  another  quantity  of  creosote  oil,  and  thus 
no  further  alkali  is  required,  except  that  requisite  to  supply 
actual  waste.  The  phenols  thus  obtained  constitute  what  the 
patentees  have  called  crude  "  neosote,"  a  name  suggested 
by  its  similarity  in  composition  to  wood  creosote,  but 
which  signifies  "  new  preserver."  As  originally  made, 
the  neosote  contained  a  larger  proportion  of  the  oxy- 
phenols  characteristic  of  wood-tar  creosote  than  is  at 
present  the  case.  In  some  cases  the  neosote  has  hern 
purified  by  partial  resolution  in  alkali,  which  removes 
phenoloids  of  acrid  character  and  high  boiling  point,  which 
properties  give  them  a  special  value  for  certain  applications. 
Redistillation  is  also  sometimes  practised,  as  is  treatment 
with  steam  or  air,  which  removes  a  notable  quantity  of 
sulphur  compounds.  When  newly  manufactured,  neosote 
has  the  appearance  of  sherry,  but  darkens  on  keeping  and 
exposure  to  light  to  that  of  mahogany.  When  freshly 
distilled  it  is  perfectly  colourless  and  scarcely  distinguish- 
able from  the  similar  fractions  of  the  phenols  from 
gas  tar. 

The  chemistry  of  the  phenols  from  blast-furnace  tar  has 
been  investigated  by  Professor  Watson  Smith.  On  treating 
14  gallons  of  blast-furnace  creosote  oil  (sp.  gr.  ■  988)  with 
caustic  soda  of  1'07  sp.  gr.,  and  decomposing  the  alkaline 
solution  with  sulphuric  acid,  he  obtained  two  gallons  of 
phenoloids  of  1'07  sp.gr.     On   fractionally  distilling  this 

A  2 
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he  obtained  r:t:f  per  cent,  of  phenol,  against  a  yield  of 
65  per  cent,  from  Lancashire  pas  tars.     The  fraction  which 
would  contain   the  cresols  amounted  to  only  \\  per  cent,  of 
the  total   phenoloids.     The  large  fraction  (19 "4  per  cent.) 
distilling   between   210     and   2:io',    Mr.   Smith   considered 
probably   consisted    mainly   <>f    phlorol    (mixture   of    the 
xylenols)  with  guaiacol  and  creosol.    The  results  show  that 
a  close  similarity  exists  between  the  phenoloids  of  blast- 
furnace creosote  and  those  contained  in  wood  tar.    A  large 
proportion  of   the    creosote  examined  by    Watson   Smith 
distilled  above  2:10°,  and  the  portion  distilling  above  360 
gave,  on  treatment  with  soda  and  exposure  to  air,  unstable 
colouring  matters  which  are  probably  allied  to  the  eupitonnic 

aeid  obtained  from  w 1  tar. 

It  is  probable  that  the  extraction  of  the  phenoloids  from 
tin-    sample    examined    by    Mr.    Smith    was    not    complete. 
By   repeatedly   treating  a    sample    of    blast-furnace  creosote 
oil  df   '  956  sp.  gr.  with  strong  caustic   soda    (sp.gr.  1*21) 
I  extracted    84    per   cent,  by    measure  of   crude    phenoloids 
having   a   density    of    1-0355.     On    distillation    these    gave 
very  little  over  below  200°,  and  59*5  per  cent,  below  250°, 



Per  Cent, 
by  Measure. 

Sp.  Gr. 

of  Fraction. 

Below  171'  (Water) 

From  171°  to  l'.ur 

Prom  la:,   to  197i° 

From  205°  to  210° 

Total  below  226°  C 

re 

1'  I 
108 
2f2 

G-U 
11-2 

sV. 

10-9 

7-8 
8-2 
1-0 

l'ons 

1-0150 

i-oj:io 

1-0310 
1-0290 
1-0255 

1-0185 

1-012.-, 

the  largest  fraction  distilling  between  220  and  230  . 

As  already  stated,  the  blast-furnace  phenols  now  manu- 
factured at   Lugar  differ  considerably  from  those  formerly 

extracted,  as  is  evident  by   tin-  figures  in  the  table  at  tic  top 

of  tlie  next  column  obtained  by  the  fractional  distillation  of  a 

sample  of  commercial  ueosote  with  a Glynsky's f ractionator. 

It   will   be   observed   that    27-8    per  cent,   passed  over 

between     195     and   200  ,  and   an    additional    19*8  per    cent. 

between  2oo  and  205  •     The  regular  decrease  in  the  specific 
gravity  of  the  fractions  is  interesting.     The  original  sample 
gave  3'  15  per  cent,  of  hydrocarbon  as  the  result  of  a  very 
careful  determination. 

90-7 

Residue  (by  difference)  9*3  containing  1*03  of  hydrocarbon. 

The  three  isomeric  cresols  are  stated  by  Seliul/e  (Her. 
20,  410)  to  exist  in  gas  tar  approximately  in  the  proportions 
of  35  percent,  of  orthoeresol,  40  of  metacresol,  and  25  per 
cent,  of  paracresol.  1  :  3  :  5  and  1:2:4  xylenols  have  been 
found  in  the  fraction  of  gas  tar  phenols  boiling  between 
170°  and  210'. 

The  following  table  shows  the  leading  physical  and 
chemical  distinctions  between  the  three  isomeric  cresols  : — 

Mx'lt'me  Point. 
°C. 


Boilins  Point. 
°C. 


Sp<  i  iiic  Coefficient 

Gravity  at  of 

°C.  Expansion. 


Hi-Ii-M  Bromo- 
Derivative. 


Highest  Nitro- 
Dtrivative. 


Ortbocresol 

SO;  SI—  Sl-8 

t:   3—4 

30;  3(1—37 

ISSj  190-8 
201;  202-8 

201-8;  198—199 

1-0678 
1-0198 

1-0522 

■00072 
•00078 
•0005G 

Bra ;  m.p.  52° 
Br3 ;  m.p.  82° 
Br,;  m.p.  19 

NO      ,  in  p.  85-8 
IN02)3 

(NCj)i;  m.p.  82-50 

The  melting  and  boiling  points  recorded  by  different 
Observers  are  not  in  very  perfect  concordance.  The  specific 
gravities  and  coefficients  of  expansion  are  figures  by 
1'inette  (Annalen  243,  4;i)'  »nd  apparently  refer  to  the 
liquid  cresols,  which  exhibit,  in  a  marked  manner,  the 
phenomenon  of  superfusion.  The  "higher  bromo-derivative" 
means  the  most  highly  brominated  substitution  compound 
which  does  not  react  with  potassium  iodide.  Thus,  in  the 
case  of  phenol  itwouldbeC6H2Br3.OH,and  not  CJUb  ,.( IBr. 

Metacresol    forms    a     tribromo-    and     trinitio-dei  ivative, 
whereas  the  ortho-  and  para-isomerides  form  only  di-substitu 
tion  products. 

In  fractionally  distilling  ueosote  several  mi\  marked 
breaks  occur.  Thus,  witli  the  sample  in  question,  the 
temperature  remained  absolutely  constant  for  a  considerable 
time  at  l'.l"    and  again  at  204  . 

By  fractional  neutralisation  and  distillation  of  the  lower 
boiling  portions  of  ueosote,  crystals  of  impure  carbolic  acid 
may  be  obtained  by  immersing  the  liquid  in  a  freezing 
mixture  and  adding  a  minute  crystal  of  phenol.  Orthi 
did  not  induce  a  similar  solidification.  The  crystalline 
needles  melted  at  2oii  ('.,  and  reacted  with  5-02  atoms  of 
Br,  the  liquid  drained  from  tie  crystals  reacting  with 
4-54  Hr.  Calvert's  No.  2  crystallised  carbolic  acid  reacted 
with  G-04  Br. 

The  examination  of  other  samples  of  ueosote  has  given 

much  the  same  results  as  the  above,  and  shows  that  the 
article  consists  chiefly  of  cresols  and  their  homologies. 
The  presence  of  the  higher  homologues  has  some  practical 
interest,  for  as  a  consequence  neosote  is  considerably  less 

volatile    and    soluble    in    water   than    is   cresylie  acid.      The 

following  experiments  were  made  exposing  known  weights 


of  neosote   and  Calvert's  No.  5  carbolic  acid  side  by  side  in 
shallow  vessels. 


Time  of 

Exposure  in 

Days. 


Loss  by  Volatilisation. 


Neosote. 


No.  5  Carbolic  Acid. 


1 

Per  Cent. 

o-si 

Per  Cent, 
.v  ts 

•> 

1  -95 

7-99 

3 

321 

9  39 

4 

i:.j 

12-11 

5 

.-■::, 

1330 

7 

0-95 

14-18 

8 

8  ii,-. 

11- 1.1 

11 

10-67 

19-82 

11 

11-29 

25  02 

17 

lci-GS 

30-07 

21 

1S-02 

:;.v.  .2 

21 

19-10 

38-46 

This  moderate  volatility  of  neosote  may  be  an  advantage 
or  the  contrary,  according  to  the  circumstances  under  which 
it  is  intended  to  be  employed. 

1  in  comparison  I  may  quote  the  following  results  obtained 
by  the  distillation  with   fractionating  bulbs  of  a  sample  of 
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crude  commercial  cresylic  acid  of  l-049sp.gr.  manufactured 
from  gas-tar : — 




Measure 
of  Distillate. 

Specific  Gravity 

cf  Fraction. 

First  drop  over  at  90"  C,  water. . 

Per  Cent. 
ST. 

2-5 

4'fl 

16"6 

row 

20-0 
10-11 
9-5 

r043 

rosy 

rosa 

From  210°  to  215° 

0-0 

o-o 

From  215°  to  225  ' 

89-5 



A  sample  of  "  once-run  "  cresylic  acid  had  a  specific 
gravity  of  1'038,  and  gave  on  distillation  with  fractionating 
bulbs  the  following  figures  : — 


First  drop  over  at  95°  C,  water. . 

Below  199° 

From  190°  to  195° 

From  195°  to  200° 

From  200°  to  205° 

From  205°  to  210° 

From  210"  to  215° 

From  215°  to  228° 

Total  below  228° 


Measure 
of  Distillate. 


Specific  Gravity 
of  Fraction. 


Per  Cent. 
0-5 

1-5 

15-5 

30 -0 

Ml -3 

11-0 

o-o 

0-5 


1-011 
1-084 

1-029 
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Another  sample  of  commercial  cresylic  acid  of  sp.  gr. 
1*041  gave  in  the  same  apparatus: — 




Measure 
of  Distillate 

Specific  Gravity 

of  Fraction. 

First  drop  over  at  120° 

C. 

water. 

Per  Cent. 

Xonc 

0-2 

f0 
50-15 
23-0 

lO'O 

roi6 

From  195°  to  200° 

1-039 

j 

Total  below  20 

90-1 

Calvert's   "  No.    5   carbolic    acid "    gave    the   following 
results  when  fractionated  : — ■ 

Per  Cent. 

Below  170° 0'8  containing  5  '5  per  cent,  of  water. 

Between  170°  and  1S3° 20 

Between  183°  and  186° 3'6 

Between  180°  and  190° 46*8  of  1  '0511  sp.  gr. 

Between  190°  and  195" 28"8  of  1*0130  sp.  gr. 

Between  195°  and  200° 7-0of  1-0370  sp.gr. 

Total  below  ZOO0...    95-0 


The  antiseptic  properties  of  cresylic  acid  are  generally 
regarded  as  being  fully  equal  to,  if  not  superior,  to  those  of 
carbolic  acid,  and  direct  experiment  has  proved  this  to  bo 
true  .il-ii  of  the  higher  homologues,  while  if  the  acrid  body 
of  higli  boiling  point  already  referred  to  be  removed,  the 
effect  of  the  higher  homologues  on  the  skin  is  far  less  caustic 
than  that  of  carbolic  acid. 

I  must  leave  a  detailed  consideration  of  the  metallic 
compounds  or  derivatives  of  the  higher  phenols  to  a  future 
occasion,  but  may  say  that  1  have  met  with  great  difficulty 
in  preparing  them  of  definite  composition.  <  )f  the  heavy 
metals,  the  phenolates  of  lead  anil  mercury  are  the  most 
readily  prepared. 

I  may  point  out  that  the  phenols  present  one  peculiarity 
which  is  capable  of  several  interesting  applications;  1  refer 
to  the  fact  that  their  calcium  salts  are  readily  soluble  in 
water,  but  decomposable  readily  and  completely  by  carbonic 
acid.  With  the  exception  of  the  compound  of  lime  with  cane 
sugar,  and  the  sulphydrate  of  calcium,  no  other  calcium  salts 
occur  to  me  of  which  the  same  can  lie  said  ;  and  in  these 
cases  there  is  not  the  same  precipitation  of  the  acid  in  a 
separate  and  readily  available  form  that  occurs  with  the 
phenolates. 

I  Discussion. 

The  CHAIRMAN  said  that  the  Section  had  reason  to  thank 
Mr.  Allen  heartily  for  the  fraction  of  his  paper  which  he 
had  been  able  to  give  them.  Some  babes  were  greater  than 
Mime  other  wholes;  and  the  matter  which  Mr.  Allen  bad 
brought  before  them  was  deeply  interesting  as  throwing  light 
upon  a  most  important  modern  development  of  chemistry. 
lie  would  call  upon  Professor  Smith  to  give  the  meeting  the 
benefit  of  his  special  experience  in  this  direction. 

Mr.  Watson  Smith  had  listened  with  great  pleasure  to 
the  particulars  brought  forward  by  Mr.  Allen,  and  especially 
lo  his  promise  of  further  details  on  this  interesting  subject, 
lie  had  started  the  work  in  this  direction  himself,  anil  might 
mention  that  it  was  by  isolating  in  as  pure  a  condition  as 
possible  a  number  of  the  phenoloid  constituents  of  blast- 
furnace tar,  and  afterwards  passing  them  over  red-hot  zinc 
dust  and  obtaining  the  corresponding  hydrocarbons,  that  he 
had  obtained  to  some  extent  the  clue  to  the  nature  of  the 
phenols  which  gave  rise  to  them.  He  did  not  trouble  to 
pass  the  carbolic  acid  over,  as  it  was  easy  to  identify  that 
by  crystallisation.  But  he  obtained  the  cresol  in  the  shape 
of  toluene,  and  some  xylenes  afterwards,  as  also  psendo- 
ciinienc  and  mesitylene,  and  a  quantity  of  naphthalene 
derived  from  the  naphthols  present.  In  his  first  communi- 
cation on  the  subject  he  hail  said  that  probably  guaiacol  and 
creosol  would  be  present  also;  but  in  his  later  experiments 
he  hail  found  no  indications  of  their  existence  in  this  blast- 
furnace tar.  He  could  not  conceive  that  guaiacol,  especially, 
could  be  present  and  not  be  detected,  for  it  had  a  peculiarly 
strong  odour — indeed,  it  was  to  the  presence  of  guaiacol 
in  wood  tar  that  the  extremely  powerful  smell  of  that  body 
was  due.  In  the  samples  of  phenols  presented  by  Mr.  Allen, 
the  peculiar  odour  of  guaiacol  was  not  perceptible  to  him, 
and  they  thus  so  far  corroborated  the  observations  made  upon 
the  fractions  isolated  by  himself.  It  was  probable,  therefore, 
that  what  they  had  before  them  were  merely  a  mixture  of  the 
homologuee  of  phenol,  with  possibly  some  hydroxyphenols, 
but  none  of  the  methylated  derivatives.  .Mr.  Allen  had 
slated  that  his  cresol  (contained  1  per  cent,  of  water,  and 
had  referred  to  that  as  being  lower  than  the  usual  percentage 
in  commercial  cresol.  No  doubt  that  would  be  due  to  its 
being  freshly  distilled. 

Mr.  A.  H.  Allen,  interposing,  said  that  the  cresol  to 
which  he  referred  was  two  years  old.  It  was  to  he  observed 
that  it  was  a  product  of  distillation  of  blast-furnace  tar, 
whereas  ordinary  commercial  cresol  was  a  by-product  of  the 
manufacture  of  carbolic  acid. 

Mr.  Watson  Smith,  continuing,  said  it  was  characteristic 

of   the  cresols  thai    'hey  absorbed   or  lained   less  water 

than  phenol.  In  fact,  that  characteristic  was  used  as  a 
distinctive  proof  of  identity,  ami  a  tar  distiller  would  know 
that  his  crude  carbolic  acid  was  good  if  water  were  present 
in  considerable  quantity   (about    13  per  cent.);  whereas   if 
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only  a  small  quantity,  say  5  or  6  per  cent,  were  present,  he 
would  expect  to  find  ;i  considerable  proportion  of  crude  cresol. 
The  small  percentage  of  water  contained  in  Mr.  Allen's 
cresol,  therefore,  went  far  to  show  that  it  was  an  unmixed 
product.  The  reason  for  this  small  percentage  as  compared 
with  phenol  was  to  be  found  in  the  fact  that,  in  the  case  of 
cresol,  hydrates  were  not  formed,  whereas  in  the  ease  of 
phenol  two  hydrates  arc  known,  and  this  accounted  for  the 
corresponding  absorption  of  water.  The  discovery  of  these 
hydrates  had  been  the  result  of  special  study  by  Mr.  Charles 
Lowe,  of  Manchester. 


FEODOSSIEFF'S  NEW  METHOD  OF  TEMPERING 
AND  BAKDENING  STEEL  FOB  CANNON  AND 
PROJECTILES. 

I!Y  \\  \Tsux    SMITH,  r.<  .-.,  F.I.C. 

Lecturer  in  Chemical   Technology  in   University   College, 

London. 

Propessou  W.  I '.  Roberts-Austen,  in  his  very  able  lecture 
before  the  British  Association  at  Newcastle-on-Tyne  last 
Mar.  pointed  out  the  confusion  at  present  existing  in  the 
use  of  the  words  "  hardening,"  "  tempering,"  and  "  anneal- 
ing "  as  applied  to  steel,  lie  gave  the  following  definitions  : 
"Hardening"  is  the  result  of  rapidly  cooling  a  strongly 
heated  mass  of  steel;  "  Tempering  "  that  of  reheating  the 
hardened  steel  to  a  temperature  far  short  of  that  to  which 
it  was  raised  before  hardening — this  heating  being  followed 
or  not  being  followed  by  rapid  cooling  ;  whilst  "  Annealing  " 
consists  in  heating  the  mass  to  a  temperature  higher  than 
that  used  for  tempering,  and  allowing  it  to  cool  slowly. 

As  1  shall  hereafter  show,  the  method  to  be  described  can 
either  be  used  for  hardening  steel  or  maybe  modified  for 
tempering  or  annealing.  This  method  has  been  invented 
by  Captain  G.  F'eodossieff,  of  the  Imperial  Russian  Navy 
(this  Journal,  1889,  548).  Glycerin  is  the  substance  or 
medium  used,  ami  it  is  employed  for  the  tempering  or 
hardening  of  steel,  cast  steel  or  cast  iron.  It  is  proposed  to 
vary  tie  the  specific  gravity  of  the  glycerin  from  1-08  to 
1-26  at  15°  C.  by  the  addition  of  water  according  to  the 
composition  of  the  steel  and  the  effects  desired.  The 
quantity  of  glycerin  is  t.»  be  from  one  to  six  times  greater 
in  weight  than  that  of  the  pieces  to  be  plunged  into  it,  and 
in  accordance  with  the  hardness  of  the  metal  its  temperature 
is  to  be  varied  from  15  to  200  C.  a  higher  temperature 
being  employed  for  the  tempering  of  the  harder  steels, 
whilst  a  lower  temperature  is  used  for  tempering  the  milder 

steels. 

Additions  of  various  salts  to  the  glycerin  baths  are 
recommended  to  increase  their  quenching  power.  Thuii, 
for  a  hard  temper  : — Manganous  sulphate  may  be  added  in 
quantity  varying  from  1  up  to  34  per  cent,  of  the  liquid, 
or  from  j  to  i  per  cent,  of  potassium  sulphate.  For  a 
"softer  temper,"  1  to  10  percent,  of  manganese  chloride 
and  1  to  I  per  cent,  of  potassium  chloride  may  be  added. 

The  principal  advantages  claimed  for  these  processes  an- 
as follows  : — 

(1.)  The  temperature  of  the  aqueous  solutions  of  glycerin 

may  be  varied  within  wide  limits,  the  boiling  point  of 
pure  glycerin  being  290"  C.  (By  a  misprint  our  Journal, 
1889,  548,  gives  29'  instead  of'i'900  C.) 
(2.)  Owing  to  the  fact  that  solutions  of  glycerin  in  water 
dissolve  most  salts  that  are  soluble  in  water,  the 
quenching  powers  of  the  glycerin  may  be  readily  varied 
by  dissolving  such  salts  in  the  bath    to  suit  the  kind  of 

metal  to  lie  tempered  ami  the  degree  of  temper  required. 

It  will  be  observed  that  in  the  directions  given  in  the 
patent,  just  those  are  defined  which  are  necessary  for  the 
manufacturer  or  workman,  who  already  possesses  a  general 
knowledge  of  the  subject  of  "  hardening  "  and  "  tempering." 
However,  since  the  date  of  this  patent,  <  laptain  Feodossiefi 
writes  me  that  la-  has  made  new  and  further  improvements, 


and  has  succeeded  in  tempering  heavy  projectiles,  armour- 
plate  and  railway  tyres  by  his  glycerin  process,  and  has 
obtained  very  satisfactory  results.  I  have  now  much 
pleasure  in  exhibiting  some  specimens  of  steel  treated  by 
Feodossieff's  process.  The  first  is  a  4-inch  cast-steel  ingot 
which  had  been  made  red  hot  and  then  immersed  in  glycerin. 
An  examination  of  the  upper  part  of  it  will  show  that  a 
peculiar  shrinkage  has  taken  place,  which  proves  that  the 
metal  has  not  been  forged.  This  ingot,  sent  me  by  Captain 
Feodossiefi  from  St.  Petersburg  for  exhibition  with  the 
other  specimens  at  this  meeting,  was  specially  sent  for  the 
purpose  of  showing  us  that  the  qualities  of  the  metal  are 
derived  from  the  manner  of  hardening  and  not  from  forging. 

Specimen  No.  2  is  a  part  of  the  same  ingot  as  No.  1,  but 
which  has  been  forged,  raised  to  a  low  heat  and  then 
plunged  into  glycerin.  After  cooling  it  was  bent  at  an 
angle  of  180°.  The  tensile  strength  of  this  piece  of  annealed 
steel  is  Go  tons,  elongation  15  to  18  percent.  The  specimen 
before  us  was  bent  (add.  Specimen  Xo.  3  is  of  forged  steel, 
tempered  in  glycerin.  All  three  pieces  now  exhibited, 
Nos.  1,  2,  and  :i,  are  fragments  of  the  same  4-inch  ingot. 

With  regard  to  the  specimen  2,  which  was  bent  upon  itself 
cold,  analysis  proved  it  to  have  the  following  composition: 
carbon,  0'7  per  cent.;  chromium,  2'2  per  cent.;  and 
silicon,  0"15  per  cent.  Captain  Feodossiefi  has  experi- 
mented with  unforged  cast-steel  12-inch  projectiles.  One 
of  these  penetrated  12-inch  armour-plate  made  by  CammeU  ; 
the  head  part  of  the  projectile  fell  at  10,000  feet  behind  the 
target.  He  now  makes  12-inch  projectiles  which  penetrate 
16-inch  armour-plate.  Various  experiments  have  proved 
that  Feodossieff's  method  of  hardening  produces  an  intrinsic 
change  in  the  molecular  structure  of  the  metal. 

The  inventor  proposes  that  experiments  should  be  made 
now  with  guns,  which  are  so  difficult  to  forge,  but  such 
experiments  ought  to  be  made  on  a  large  scale  in  works  like 
those  of  Lord  Armstrong  and  Co.,  Limited,  at  Elswick, 
or  of  Sir  Joseph  Whitworth  and  Co.  I  need  hardly 
point  out  the  great  importance  of  this  suggestion  if  it  should 
be  found  that  by  such  a  uniform  method  of  treatment  the 
absolute  uniformity  of  structure  of  the  strongest  and 
toughest  kind  so  much  desired  in  large  ordinance  will  be 
insured,  and  that  thereby,  as  one  would  (i  priori  conclude,  a 
great  decrease  in  the  eases  of  the  bursting  of  cannon  be  the 
result,  or  that  such  cases  be  reduced  to  as  nearly  zero  as 
possible.  When  one  thinks  of  the  operation  of  forging  it 
is  difficult  to  believe  that,  even  witli  the  best  mechanical 
contrivances,  the  result,  can  be  absolutely  uniform  in  all 
parts  of  so  large  a  piece  of  metal  as  that  serving  for  the 
construction  of  a  large  piece  of  cannon.  If  not  uniform  we 
must  expect  to  have  strong  and  also  weaker  places.  When 
it  comes  to  a  process  of  treatment  by  immersion  in  a  liquid 
like  glycerin,  it  becomes  then  difficult  to  discover  why  a 
uniform  process  with  uniform  results  should  not  be  attainable. 

Discussion. 

The  Chairman  said  that  the  subject  of  the  tempering  and 
hardening  of  steel  was  one  of  those  obscure  questions  lying 
on  the  border-land  of  chemistry  and  physics,  which  recent 
discoveries  had  thrown  some  light  on,  but  which  were  still 
most  difficult  to  deal  with.  The  consideration  of  how  far 
this  particular  process  was  likely  to  be  successful  in  over- 
coming the  difficulties  of  the  problem,  he  must  leave  to 
those  members,  several  of  whom  were  present,  having 
that  Special  experience  which  would  enable  them  to  decide. 

Mr.  A.  H.  Allen  found  it  difficult  to  understand  why 
there   should   he   any  great    difference  in  the    behaviour  of 

steel   when  i led    by    immersion    in  glycerin  and  when 

cooled  by  immersion  in  oil,  which  was  the  ordinary  method 
of  proceeding,  lie  would  have  expected  that  all  that  was 
required  was  a  viseoii-  liquid  with  a  high  boiling  point  ;  and 
that  so  long  as  the  necessary  condition  of  viscosity  or 
mobility  was  secured,  it  would  not  matter  much  whether 
tla>  steel  was  hardened  in  glycerin  or  oil,  or  other  suitable 
Liquid,  lie  desired  to  protest  against  what  he  considered  a 
misuse  of  the  term  tempering.  He  understood  Professor 
Smith  to  use  that  term  to  espivss  the  process  of  dipping  or 
immersing  the  hot  steel  in  glycerin  or  other  liquid  with  a 


Feb.  as,  1890.]        THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


145 


view  to  produce  a  hardening  effect.  It  was  usual,  however, 
to  restrict  the  term  tempering  to  that  softening  hy  moderate 
heating,  which  was  carried  out  after  the  hardening— to 
reduce  the  hardness.  It  might  be  that  the  tempering  or 
softening  process  was  prevented  from  going  too  far  by  again 
immersing  the  steel  in  water  or  other  liquid,  but  this  could 
not  be  considered  essential  except  in  a  supplementary 
sense,  and  was  not  tempering.  If  the  author  bad  made  bis 
steel  as  bard  as  he  could  by  sudden  cooling,  and  had  then 
heated  it  up  in  glycerin,  instead  of  relying  on  the  film 
produced  on  the  surface  or  other  indication  that  the 
requisite  temperature  had  been  attained,  that  might  have 
been  called  tempering.  As  used  in  the  paper,  the  term  was 
likely  to  cause  confusion,  and  he  hoped,  therefore,  that 
Mr.  Smith  would  modify  his  use  of  it  before  it  was  printed. 

Mr.  Watson  Smith  desired  to  remind  the  meeting  that,  in 
communicating  Captain  Feodossieff's  results,  he  was  in  a 
position  of  some  difficulty,  especially  with  respect  to  the 
terms  employed.  For  that  reason  he  had  begun  the  paper 
with  the  definition  of  hardening  and  tempering  given  by 
Professor  Roberts-Austen.  Hi-  was  at  a  loss  to  know  how 
he  could,  with  propriety,  make  any  radical  alterations  in 
Captain Feodossieffs  own  statements. 

Mr.  Bertram  Blount  thought  that  some  attention  should 

be  paid  to  the  fact  that  the  steel  treated  by  the  author  of 
the  paper  was  not  of  normal  composition,  but  contained 
chromium.  Reference  to  the  peculiar  properties  of  such 
steels  had  been  made  by  Mr.  Arnold,  of  Sheffield,  in  a 
paper  read  before  the  Institution  of  Civil  Engineers  last 
year,  on  the  subject  of  the  use  of  steel  for  railway  tyres. 
Mr.  Arnold  had.  if  be  remembered  rigidly,  found  that 
for  producing  a  steel  moderately  hard,  and  free  from 
tendency  to  failure,  it  was  safer  to  use  chromium  than  to 
increase  the  percentage  of  carbon.  lint  such  a  steel  as 
that  could  hardly  be  compared  with  ordinary  steel. 
Another  point  that  had  occurred  to  him  was  that  these 
highly  conductive — or,  rather,  high  boiling  point — liquids, 
though  distinctly  of  use,  should  not  be  necessary  in  the 
bands  of  any  workman  of  ability.  It  had  been  said  that  a 
man  who  could  not  temper  steel  with  tire  anil  water  merely 
ought  to  abandon  the  trade. 

Mr.  Jos.  Bernays  said  that  he  bad  had  some  experience 
in  the  hardening  and  tempering  of  steel.  Tempering  could 
be  done  in  various  ways;  and  lu-  agreed  with  Mr.  Smith's 
definition  of  it  as  a  slighter  reheating  of  the  steel,  and 
plunging  it  into  a  liquid.  The  process  was  so  carried  out 
in  every  smith's  shop  in  the  making  of  tools,  and  similar 
articles"  of  steel.  They  were  first  heated  and  made 
thoroughly  hard ;  then  they  were  heated  again  to  a  lower 
temperature,  and  were  then  again  plunged  into  water  for 
thorough  cooling.  He  would  not  say  that  tempering  might 
not  be  done  in  other  ways ;  but  the  method  he  had  described 
was  the  one  usually  followed  in  an  engineer's  shop.  He 
bail  done  the  operation  frequently  himself,  and  had  by  it 
produced  a  proper  temper  in  steel  tools,  springs,  &c. 

Mr.  A.  H.  Allen  inquired  which  operation  was  considered 
by  Mr.  Bernays  to  be  tempering — the  warming  up  after 
hardening,  or  the  plunging  into  water  afterwards  ? 

Mr.  Bernays  replied  that  both  were  necessary,  that  the 
steel  was  first  heated  to  redness,  and  plunged  into  cold 
water  or  oil  for  making  it  hard.  It  was,  however,  not 
quite  cooled  down.  The  inside  of  the  steel  was  left  hot, 
and  a  bright  spot  was  then  filed  at  the  part  to  be  tempered. 
As  tin:  surfaces  were  getting  reheated  from  the  inside,  the 
bright  part  assumed  various  colours,  first,  pale  straw,  then 
pale  blue,  and  lastly  dark  blue,  according  to  the  beat 
transmitted  from  the  interior.  As  soon  as  the  right  degree 
was  arrived  at,  the  steel  was  again  plunged  into  water  and 
thoroughly  cooled,  and  was  then  in  the  condition  of 
"  tempered  "  steel. 

Mr.  Allen  asked  whether  the  last  operation  was  con- 
sidered essential  for  any  purpose  besides  getting  the  metal 
cooled  quickly  and  conveniently. 

Mr.  Bernays  said  it  was  necessary  to  prevent  the  metal 
getting  still  hotter. 


Mr.  Allen  feared  that  Mr.  Bernays  and  he  were 
speaking  of  different  things.  Mr.  Bernays  was  probably 
referring  to  large  bodies  of  metal,  whereas  he  was  consider- 
ing small  articles,  in  which  case  any  final  artificial  cooling 
to  prevent  spoiling  of  the  temper  already  attained  was 
unnecessary. 

Mr.  Bernays  replied  that  he  was  speaking  of  articles  of 
the  size  of  the  samples  before  them,  which  had  a  consider- 
able thickness.  They  might  be  reheated  in  a  different 
way,  by  bringing  them  to  an  external  source  of  heat. 

Dr.  Squire  wished  to  point  out,  with  respect  to  Mr.  Allen's 
remark,  that  the  process  described  in  the  paper  was  not 
under  the  same  conditions  as  the  method  of  tempering  by 
means  of  oil.  There  was  a  difference  which  might  perhaps 
be  of  importance.  The  specific  heat  of  glycerin  was  higher 
than  that  of  oil;  and,  moreover,  he  understood  the  author 
to  say  that  the  glycerin  might  he  mixed  with  more  or  less 
water,  by  which  its  specific  heat  would  be  further  increased. 
The  greater  the  specific  heat  of  the  liquid  into  which  the 
steel  was  plunged  the  more  rapid  would  he  tin-  cooling;  so 
that  the  dipping  into  glycerin  more  or  less  diluted  appeared 
to  be  a  sort  of  halfway  method  between  dipping  into  water 
and  dipping  into  oil. 

Mr.  Ai. i.E.N  said  that  was  true. 

Mr.  E.  RlLEY  said  that  Mr.  Iladlield,  who  was  present, 
would  probably  be  able  to  tell  the  meeting  something  about 
the  effect  of  adding  chromium  to  steel,  lie  might  say, 
however,  that  its  use  had  been  known  for  1"  years  past. 
Hundreds  of  tons  of  chromium  iron  had  been  used  for 
making  axles  at  Messrs.  Brown,  liavlcv,  and  Dixon's  works, 
because  it  was  found  that  the  addition  of  a  little  chromium 
pig  to  the  steel  enabled  it  to  stand  a  very  severe  falling  weight 
test.  That  was  in  187S  or  1879,  and  the  fact  was  then  a 
trade  secret. 

Mr.  1!.  A.  Hadeield  Feared  that  he  could  not  give  the 
meeting  much  information  as  to  the  effect  of  chromium  on 
steel.  His  own  experiments  indicated  that  combination 
of  chromium  and  iron  only  did  not  give  hardness,  and  that, 
the  prevailing  impression  that,  they  did  was  a  wrong  one. 
Carbon  alone  seemed  capable  of  giving  the  hardness  to 
iron,  that  is  to  the  material  termed  "steel";  and  unless 
carbon  was  present,  chromium  was  no  more  effective  than 
manganese,  silicon,  or  other  element.  Perhaps  it  might  be 
well  for  the  author  to  know  that  the  results  he  had  quoted 
as  to  tests  of  projectiles  were  very  different  from  those 
required  by  our  own  War  Office.  A  12-in.  shell  penetrating 
a  16-in.  plate  would  not  be  considered  sufficient  by  our 
Government.  They  would  require  it  to  pierce  some- 
thing like  20  inches  of  compound  steel  and  iron  plates — 
which  was  a  severe  test.  Thanks  to  the  assistance  which 
the  Government  was  now  giving  to  English  manufacturers, 
the}'  were  accomplishing  similar  results,  equal  and  superior 
to  those  of  foreign  makers.  A  short  time  ago  his  firm, 
Hadficld's  Steel  Foundry  Co.,  Limited,  had  sent,  two 
6-in.  shells  through  9-in.  compound  plates  and  8  ft. 
into  the  wood  backing,  and  both  shells  were  practically 
undamaged.  It  was  satisfactory  to  know  that  bis  own 
firm  and  other  English  makers  had  been  able  to  fulfil 
the  requirements  of  the  War  Office,  and  equal  foreign 
productions.  There  was  considerable  misconception  as  to 
the  definition  of  the  word  "  tempering."  He  thought  that. 
Mr.  Allen  was  perfectly  right  in  his  view,  and  that  hardening 
must  he  defined  as  a  distinct  process  and  not  mixed  up  with 
tempering.  Probably  the  error  was  partly  explained  by 
the  fact  that  the  French  always  use  the  word  "tremper" 
to  indicate  hardening;  thus  the  English  and  French  expres- 
sions had  got  mixed  and  led  to  this  prevalent  misconception. 
Hardening,  he  thought,  nnisl  be  defined  as  the  turning 
of  the  carbon  from  the  state  in  which  it  was  found  in 
unbardened  metal  into  the  hardened  compound,  in  which 
form  it  would  scratch  jjlass  ;  if  this  result  was  not  attained 
then  tin-  term  "  hardening"  could  not  hi-  applied.  Temper- 
ing in  all  Sheffield  trades  meant  a  subsequent  and  separate 
operation  or  reheating  and  reduction  of  hardness.  The 
form  of  that  compound  was  not  known  at  present,  but 
thanks  to  the  experiments  of   scientists  much  was  being 
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found  out  about  it.  In  the  meantime  it  would  be  best  to 
stick  to  the  good  English  word  "hardening,"  which  clearly 
defined  the  operation!  Tempering  was  a  different  process 
altogether. 

Mr.  E.  Riley  quite  agreed  with  Mr.  Hadfield  as  to  the 
effect  of  chromium.  His  firm  had  used  it  in  the  manufac- 
ture of  soft  steel,  because  they  had  found  that  it  increased 
the  tensile  strength  of  the  metal  without  increasing  its 
hardness.  It  was  expensive  to  use,  however,  and  so  they 
diil  without  it  as  far  as  possible. 

Mr.  R.  A.  II  \i > i  i k i . i >  said  that  it  was  a  striking  instance 
showing  how  men's  niimls  in  different  parts  of  the  world 
unconsciously  worked  on  the  same  idea,  thai  experiments 
had  been  made  in  America  within  the  last  two  years  in 
the  same  direction  as  the  process  now  described  by 
''tofessor  Smith. 


-     ._  trfrUXfA"—- — 


BROMANIL. 

r.v    v.    m.    LOBANITSCH. 

Professor  of  Chemistry  in  the  Royal  Servian  Academy. 

In  a  communication  on  the  action  of  nitric  acid  on  ordinary 
tribromaniline,  melting  at  119°  C,  I  have  shown  that  in  the 
reaction  which  takes  place  alone  with  a  certain  amount  of 
other  products,  bromanil  is  produced  in  considerable  quantity 
(about  10  per  cent.)  (Iter  15,  171). 

This  reaction  for  the  formation  of  bromanil  is  important, 
since  by  its  aid  the  pure  substance  can  be  easily  prepared. 
It  is  only  necessary  to  boil  the  tribromaniline  with  strong 
nitric  acid  till  the  decomposition  products  (dibromdinitro- 
methane  and  tetrabrombenzene)  have  distilled  over,  after- 
wards washing  the  residue  with  hot  alcohol,  in  order  to 
obtain  bromanil  in  pure  golden- yellow  crystalline  plates. 
In  the  investigation  referred  to,  I  have  thus  obtained 
several  hundred  grammes  of  pure  bromanil  as  a  by-product, 
and  this  material  served  for  the  further  study  of  bromanil. 

Bromanil  is  easily  soluble  in  hot  benzene,  and  tolerably 
soluble  in  glacial  acetic  acid,  but  almost  insoluble  in  alcohol. 
According  to  an  earlier  report,  it  is  considerably  soluble  in 
boiling  alcohol  (Ann.  143,  255  ;  91,  307  ;  205,  53),  but 
this  is  to  be  ascribed  to  the  presence  of  impurities. 

In  the  analyses,  the  bromine  found  was  in  one  case  75*30 
per  cent.,  and  in  another  75*45,  the  calculated  amount  for 
C6Br40=  being  75*47  per  cent.  The  product  obtained  was 
therefore  a  pure  bromanil.  It  crystallised  from  glacial 
acid  in  shining  rhombic  [dates  of  a  sulphur-yellow  colour, 
and  from  benzene  in  thick  dark  yellow  plates.  By  lettim: 
hot  under-saturated  benzene  solutions  of  the  substance 
stand  in  beaker  glasses  for  some  time,  I  succeeded  in 
obtaining  perfectly  formed  crystals  of  bromanil. 

From  such  a  Bolution,  after  some  days,  beautifully 
developed  crystals  were  obtained,  and  these  were  crystallo- 
graphieally  examined  by  my  friend  Professor  A.  Arzruni. 
He  states  that  "bromanil  crystallises  in  the  monoclinic 
system.  The  crystals  are  of  an  orange-yellow  colour 
(corresponding  to  the  tint  I  K.  of  Radde's  colour  scale  by 
incidental,  and  6  N.  to  7  N.  by  transmitted  light),  and  they 
are  very  lustrous. 

"The  forms  observed  are  (ooi),  (110),  and  101),  which 
all  exhibit  very  even  surfaces. 

"The  crystals  are.  without  exception,  twins  upon  the  face 

(ooi). 

"  The  fact  has  been  deduced  by  repeated  experience,  and 
in  such  crystallisation  no  sensible  disturbance  in  the  for- 
mation and  angle  values  were  observed.  This  is  shown  in 
the  following  table: — 

Heasun  d,       Calculated. 

110  no  ';:;  28" 

nn  ooi  '80  «' 

110  iio                 is   14/             18°  28' 

mi  fm  »7; 

Tin  liu              2t°  81'           •M    V 


"  Tin-  values  prefixed  by  an  asterisk  above  bad  on  calcu- 
lation to  the  axis  relationship: — a  :  b:  c=  1*3905  :  1 : 2* 9335, 

and  the  axial  inclination  /3  =  74°  26|'.  A  very  complete 
cleavage  is  manifested  in  a  direction  parallel  to  (ooi).    The 

plane  of  the  optic  axis  coincides  with  that  of  the  symmetrical 
axis." 

Bromanil  is  not  soluble  in  concentrated  sulphuric  arid. 
but  on  long  boiling  it  dissolves  slowly  with  liberation  of 
bromine,  anil  is  converted  into  a  dirty  red  crystalline 
powder.       This    powder    consists     of    bromanilie    acid.        I 

have  investigated  two  salts  of  this  acid.  The  silver  salt, 
i  r,i  i  i  m  >.\g);,  separates  as  a  dark  re.l  amorphous  pre- 
cipitate on  the  addition  of  nitrate  of  silver  to  the   aqueous 

SOlutii f  the    acid.     Tin'    percentage   of  silver   found   in 

this  salt  was  42*  19,  whilst  the  formula  given  requires  12*19 
percent.  The  barium  salt, CsBrs04Ba, separates  as  a  brown 
crystalline  powder  when  bromanil  is  boiled  with  an  aqueous 
solution  of  barium  hydrate.  This  powder  dissolves  in 
boiling  water  slightly  acidulated  with  hydrochloric  arid,  to 
which  it  communicates  a  violet  colour,  and  from  tin-  solution 
the  barium  salt  separates  in  brown  prisms  grown  together 
in  the  form  of  crosses.  In  this  salt  31*15  per  cent,  of 
barium  was  found,  the  formula  demanding  31*64. 

Anilide  of  Bromanilie  Acid,  C6Brs<  I.(X1I .( ',,11 ,)_,, 
separates  in  shining  rhombic  plates  on  adding  aniline  to  a 
boiling  solution  of  bromanil  in  benzene  or  glacial  acetic 
acid.  These  crystals  have  a  beautiful  bluish-violet  colour 
in  reflected  light,  and  appear  yellow  by  transmitted  light. 
The  compound  was  first  prepared  by  Stenhouse,  and 
according  to  him,  it  crystallised  in  black  tables  (Ann. 
Suppl.  8,  22). 

Toluide  of  Bromanilie  Acid  (ortho  and  para), — 

C6Br3Oa  (NH.C,.II,.rH3), 

Ortho  and  paratoluidine  combine  with  bromanil  to  form 
these  toluides  when  they  are  boiled  with  benzene  or  glacial 
acetic  acid. 

The  ortho-toluide  separates  in  dirty  yellow,  the  para- 
toluide  in  dark  red  rhombic  plates.  The  latter  compound 
appears  yellow  by  transmitted  light.  Roth  these  toluides 
are  dissolved  by  benzene  or  glacial  acetic  acid,  yielding 
yellow  solutions.  The  ortho-compound  is  more  easily 
soluble  than  the  para.  The  nitrogen  was  determil 
these  compounds,  and  found  to  be  5*92  and  j*89  per  cent, 
respectively,  the  formula  demanding  j'88  per  cent. 

Xylide  of  Bromanilie  Acid,  C0Br2O.,[XII .(  Jl,(t  11.,).,].,. 
The  benzene  solution  of  the  bromanil  turns  brown  on 
addition  of  xylidine  (ordinary).  This  solution  was 
evaporated  to  dryness,  ami  the  residue  dissolved  in  glacial 
acetic  acid.  From  the  solution  the  xylide  crystallises  in 
yellow  plates.  Nitrogen  found  =  5*3  per  cent.:  the 
formula  requiring  5*56  per  cent. 

Discussion. 

On  finishing  the  reading  of  the  communication,  Mr. 
WATSON  Smith  said  that  the  only  indication  he  could  at 
present  see  of  the  practical  application  of  bromanil  was  the 
possibility  of  its  being  used  in  the  manufacture  of  colouring 
matters,  lint  unless  its  use  was  found  to  constitute  some 
considerable  improvement  on  Chloranil  blue,  he  feared  that 
there  was  not  much  chance  of  its  employ-men!  even  in  that 
direction.  Chloranil  was  produced  very  cheaply  at  present 
by  the  reaction  of  potassium  chlorate  and  hydrochloric  acid 
on  pure  phenol.  The  chloranil  thus  formed  combined  on 
heating  with  the  aromatic  tertiary  amines,  yielding  a  line 
blue  colour,  or  by  heating  with  benzyldiphcnvlamine .  a  tine 
green  colouring  matter  was  obtained.  Whether  it  might  be 
possible  1  ix  substituting  bromanil  to  produce  tm  analogous 

variation  of  shades  such  as  were  obtained,  for  example, 
in  the  Eosin  group,  where,  by  brominating  fluorescein  the 
tetra-brominated  product  (ordinary  Eosin)  of  yellow  shade  is 
formed,  or  h)  iodising,  the  tetra-iodo-compound  ( erythrosin) 

of  blue  -hade,  would  be  obtained,  only  actual  experiment 

COUld  decide. 

The!  ii  mum  \x  said  that  he  would  be  a  bold  man  indeed  who 

should  say  of  any  given  process  that  it  would  never  bei 

valuable  in  technical  chemistry.     Remembering  an  instance 
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in  his  own  student  days,  when  some  carbolic  acid  was 
required  and  there  was  nothing  to  prepare  it  from  except 
the  alkaline  washings  of  some  coal  tar — he  was  never 
surprised  to  find  chemical  rarities  of  a  few  years  back 
becoming  the  common  productions  of  to-day.  A  purely 
scientific  paper  of  to-day  might  in  a  few  years  hence  be 
the  source  of  a  valuable  chemical  industry :  and  therefore 
such  papers  should  be  regarded  with  respectful,  if  not 
active,  interest. 

.Mr.  A.  K.  Ling  wished  to  draw  attention  to  the  fact  that 
lie  had  described  a  method  in  the  Chemical  Society's  Journal, 
1887,  148,  by  which  bromanil  could  be  obtained  in 
theoretical  quantity.  This  consisted  in  heating  dibroni- 
ortho-  or  dibroni-jmra-nitrophenol  with  bromine  and  water, 
the  reaction  being  represented  by  the  following  equation  : — 

CjHoBr^NCXJ.OH  +  4  Br,  +  2  OH,  =  CcI5r404  + 
6HBr  +  HNOa. 

Since  dibrom-or/Ao-nitrophenol  could  lie  readily  obtained 
by  nitrating  crude  dibromophenol  (from  phenol  aud 
bromine),  this  method  appeared  to  him  to  be  worthy  of 
attention,  should  bromanil  become  of  technical  importance. 
With  regard  to  bromanilic  acid  the  constitution  of  which 
had  recently  been  determined  by  Hantzseh — to  the  other 
compounds  mentioned  in  the  paper,  he  thought  that  they 
had  been  already  fully  described  by  Stenhouse  and  others. 
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DR.    F.    HURTER    IN   THE    CHAIR. 


NOTE  ON  A  GLASS  TOWER  COXDEXSEK. 


BY    DOUGLAS    HERMAN. 

As  having  some  relation  to  the  principal  business  of  this 
evening — the  discussion  of  Dr.  Hurtcr's  masterly  paper  on 
the  "  Condensation  of  Hydrochloric  Acid  Gas  "—I  thought 
it  might  be  of  interest  to  the  members  to  see  how  a  tower 
condenser  can  be  made  practically  entirely  of  glass. 

In  the  laboratory,  for  the  condensation  of  acid  or  corrosive 
gases  (except  of  course  in  the  ease  of  fluorine),  no  chemist 
probably  would  think  of  using  any  other  material  than  glass, 
its   superiority   being   so   manifest.      On    the    large    scale, 


however,  especially  where  it  is  desired  to  employ  a  tower 
tilled  with  some  material  exposing  a  large  surface,  the 
difficulties  in  the  way  of  employing  glass  are  great,  as  a 
fracture  in  the  lower  part  of  the  tower  caused  by  the  pressure 
of  any  considerable  height  of  packing  material  or  otherwise, 
might  empty  the  tower  of  its  contents.  If  the  glass  walls 
of  the  tower  were  made  sufficiently  thick  to  be  reasonably 
safe  against  such  an  accident  they  would  be  very  costly, 
besides  being  liable  to  fly  with  changes  of  temperature. 
Moreover,  one  of  the  principal  advantages  to  be  derived 
from  the  use  of  glass,  namely  the  cooling  effect  arising  from 
the  thinness  of  the  material,  would  be  to  a  considerable 
extent  neutralised. 

In  the  apparatus  before  you  an  attempt  lias  been  made  to 
overcome  these  difficulties,  with  what  probability  of  success 
I  must  leave  it  to  members  to  determine  who  have  far  more 
practical  acquaintance  with  the  subject  of  the  condensation 
of  acids,  &c,  than  I  can  pretend  to. 

The  principle  adopted  is  to  divide  the  vertical  height  of 
the  tower  into  sections  of  two  or  three  feet,  so  arranged  that 
each  section  shall  carry  the  entire  weight  of  packing  material 
contained  within  it,  without  in  the  slightest  degree  pressing 
upon  the  portion  of  the  tower  below  it.  .V  dangerous  pressure 
in  the  lower  parts  of  the  tower  is  thus  avoided,  and  tin-  tower 
may  be  built  to  any  height  that  is  considered  desirable. 

The  principle  of  sub-dividing  the  weight  is  carried  into 
effect  by  providing  slightly  tapering  glass  pipes,  a,  with  an 
upper  external  aud  lower  internal  flange,  of  the  form  shown 


in  section  at  6  and  c.  The  upper  flange,  resting  upon 
suitable  supports,  e,f,  g,  carries  the  whole  weight  of  the 
pipe  with  its  contents.  A  grid,  d,  supported  by  the  lower 
internal  flange,  carries  the  packing  material.  The  pipes 
being  slightly  taper,  the  lower  portion  of  one  pipe  fits  into 
the  upper  portion  of  the  pipe  immediately  below  it,  and  the 
joint  is  made  good  with  any  suitable  cement.  Flanges  of 
the  form  shown,  in  addition  to  serving  the  purposes  described, 
materially  add  to  the  strength  of  the  pipe. 

Bends  to  connect  one  tower  with  another  can  be  made  of 
glass,  but  it  is  practically  impossible  to  make  large  tees  of 
this  material,  and  where  such  connexions  are  necessary, 
earthenware  should  be  employed.  If  desired,  the  bottom 
pipe  of  each  tower  may  be  made  funnel-shaped  to  facilitate 
the  conveying  away  of  the  liquid  product. 

The  grids,  d,  supporting  the  packing  material  are  com- 
posed of  strips  of  glass,  ^  in.  thick  by  1^  in.  deep,  and 
to  prevent  the  liquid  trickling  along  these  to  the  sides  of  the 
tower,  they  are  cut  with  a  slight  curve,  from  the  lowest  part 
of  which  the  liquid  has  a  tendency  to  drop.  By  placing  the 
grid  in  one  pipe  at  right  angles  to  that  in  the  one  immediately 
above  it,  the  centre  of  distribution  of  the  descending  liquid 
is  continually  changed  from  pipe  to  pipe. 

Tlie  packing  material  may  be  glass,  anil  if  in  the  twisted 
irregular  form  here  shown,  will  weigh,  with  the  supporting 
grid,  about  1  cwt.  per  pipe. 

If  sufficient  taper  is  given  to  the  pipes,  and  care  is  taken 
not  to  overfill  them  with  packing,  a  damaged  or  obstructed 
pipe  may  be  lifted  out  aud  another  one  substituted,  without 
interfering  with  the  rest  of  the  tower. 
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The  pipes  are  made  about  |  in.  thick,  and  in  point  of 
price  will  compare  favourably  with  earthenware,  doing  the 
same  amount  of  work. 

Whatever  the  pratical  value  of  such  an  apparatus  may  be 
— and  it  is  perhaps  better  adapted  for  the  preparation  of 
pure  acids,  &c.,  than  for  the  condensation  of  the  crude  hydro- 
chloric acid  of  alkali  works — it  certainly  satisfies  one  of  the 
requirements  insisted  on  by  Dr.  Hurter  as  necessary  for 
successful  condensation,  namely,  that  of  providing  "  ample 
cooling  surface  in  that  part  of  the  apparatus  in  which  the 
gas  comes  in  contact  wtth  the  condensing  liquid."  Each 
pipe  of  the  size  shown  has  a  capacity  of  about  ::  cub.  ft., 
and  a  surface  area  of  over  9  sq.  ft.,  or  say  3  ft.  of  surface 
to  one  of  capacity.  In  the  stone  condenser,  40  it.  x  8  ft. 
x  8  ft,  employed  by  Dr.  Hurter  in  some  of  his  experiments, 
the  relation  of  vertical  surface  to  capacity  is  only  as  0*5:  1, 
and  the  sides  of  course  are  enormously  thicker  in  the  case 
of  stone  than  in  glass. 


A  QUALITATIVE  TEST  FOB  GLYCEROL. 

nv  CHAR]  Is    \.  KOHN,  B.SI  .,  PH.D. 
Demonstrator  of  Chemistry,  University  ( 'ollege,  Liverpool. 

Ix  the  following  qualitative  test   foi   glycerol  advantage  is 
taken  of  two  characteristic  reactions: — 

(1.)  The  formation  of  acrolein  by  the  distillation  of 
glycerol  with  acid  potassium  sulphate,  according  to  the 
equation:  — 

(II. .OH  CHa 


CH.OH 

I 
I   IL.OH 
Glycerol. 


(II. 

I 

(OH 

Acrolejrn. 


II  (I. 


hydrate  and  sand  or  of  calcium  hydrate  and  calcium 
carbonate,  and  extracting  the  residue  with  a  mixture  of 
2  parts  of  alcohol  to  1  part  of  ether.  On  evaporating 
this  extract  with  acid  potassium  sulphate  and  distilling 
the  residue,  the  reaction  is  obtained  as  above,  but  it  is  not 
possible  to  detect  less  than  0-03  grm.  of  glycerol  in  the 
presenci  of  much  -near,  or  1  part  of  glycerol  in  3,300  parts 
of  water  by  evaporating  down  100  ce.  of  the  solution. 

The  reaction  must  be  similarly  applied  in  testing  for 
glycerol  in  wine  and  in  beer;  the  limit  of  its  delicacy  in 
these  cases  is  the  same  as  above.  In  testing  milk  for 
glycerol    the    casein,   albumen,   and    sugar  should    be    tir-t 

removed. 

Fatty  acids  do  not  interfere  with  the  delicacy  of  the 
reaction. 

Compared  with  other  colour  reactions  for  glycerol,  this 
test  appears  more  characteristic,  though  not  quit,-  so  delicate 
as  Keichel's  phenol  test  (this  Journal,  1882,  202).  It  in- 
considerably more  delicate  than  Keichel's  pyrogallol  test 
(this  Journal,  1883,  356),  and  also  more  delicate  than  the 
borax  test  (Senier  and  Lowe,  J.  Chem.  Soc.  1878,  404). 


(2.)  The  red  colouration  produced  with  a  solution  of 
rosaniline,  decolourised  by  sulphur  dioxide,  by  acrolein,  as 
by  all  aldehydes  (Sehifl  and  Caro's  reaction). 

To  carry  out  the  test  the  solution  containing  the  glycerol 
i-.  evaporated  down  to  about  5 — 10  ce.  in  a  small  porcelain 
dish,  about  1  grm.  of  powdered  acid  potassium  sulphate 
added,  the  whole  well  mixed  together  and  then  taken  to 
dryness  on  the  water-bath.  The  residue  is  transferred  to 
a  hard  glass  tube,  3 — 4  in.  long,  lifted  with  a  cork  and 
exit  tube,  the  latter  passing  into  a  test  tube  containing 
water.  On  heating  the  tube  the  acrolein  is  readily  evolved 
anil  is  dissolved  by  the  water  in  the  test-tube;  the  contents 
of  the  latter  can  then  be  tested  for  the  presence  of  an 
aldehyde  in  the  usual  way  by  the  addition  of  a  few  drops 
of  Setoffs  reagent.  Both  before  and  after  the  addition  of  ; 
the  reagent  the  solution  in  the  test-tube  should  be  well  | 
shaken;  the  colour  only  develops  slowly  and  reaches  its 
maximum  after  15 — 20  minutes  standing.  If  the  aqueous 
solution  happens  to  have  got  warm  by  the  condensation  of 
steam  evolved  during  the  distillation,  it  must  be  cooled 
before  adding  the  reagent,  since  the  latter  turns  ted  on 
warming  in  the  absence  of  an  aldehyde. 

The  delicacy  of  the  reaction  has  been  toted  b\  Mr.  J. 
T.  Courov,  B.Sc,  and  Mr.  li.  W.  Jones,  with  the  result  that 
it  is  possible  to  detect  0-015  grm.  of  glycerol  in  this  way  : 
or  in  round  numbers,  1  part  of  glycerol  in  650  parts  oi 
water,  by  evaporating  down  In  CC.  of  the  solution,  and 
therefore  1  part  of  glycerol  in  6,500  parts  of  water  by 
evaporation  down  loo  ce. 

The  reaction  is  not  given  by  any  of  the  following  sub- 
stances :  Mantiite,  cane  sugar,  grape  sugar,  milk  sugar, 
starch,  dextrin,  albumen,  gelatin,  stearic  acid  and  oleic 
acid:  but  the  carbohydrates  interfere  with  the  delicacy  of 
the  test  owing  to  the  fact  that  their  distillation  products 
with  acid  potassium  sulphate  hinder  the  formation  of  the 
red  colour  with  the  rosaniline  solution.  To  cany  out  the 
test  in  presence  of  sugar,  the  latter  must  first  be  removed 
by  evaporating   the  solution   in   the   presence   of  calcium 


Mr.  E.  Carey  asked  whether  it  would  not  he  possible  to 
apply  the  test  for  the  quantitative  determination  of  glv  cerol 
colorimetrically  ? 

Dr.  Knux  replied  that  this  might  be  done  as  long  as  only 
small  quantities  of  glycerol  were  concerned,  but  he  did  not 
consider  that  the  depth  of  colour  obtained  would  serve  as 
a  quantitative  reaction  when  the  tint  first  got  was  a  fairly 
deep  one,  even  if  dilution  were  resorted  l"  for  comparison. 


ADJOURNED  DISCUSSION  OX   1)11.  HURTER'S 

PAPER  OX  THE  CONDENSATION  OF 

HYDROCHLORIC  ACID  GAS. 

(See  Journal,  VIII.,  8G1-67.) 

Mr.  A.  E.  Fletcher  said  he  had  read  the  paper  by 
Hi.  Hurter  with  great  interest.  His  own  experience  had 
led  him  to  advocate  largely  what  Dr.  Hurter  had  pointed 
out,  viz.,  that  condensers  should  be  kept  cool.  It  was  of 
great  importance  to  abstract  the  heat  which  was  generated 
by  the  act  of  condensation.  A  question  might  arise  as  to 
the  wisdom  of  using  capacious  coke  towers  as  condensers,  as 
being  likeh  to  retain  the  heat  of  condensation,  but  probably 
tin-  reason  why  such    large  vessels    were    used    was    that  the 

supply  of  hydrochloric  acid  was  intermittent.  A  large 
massive  coke  condenser  acted  both  as  a  condenser  and  a 
water  receiver.  The  supply  of  hydrochloric  acid  was  inter- 
mittent, and  at  the  time  the  gas  approached  the  condenser 

the  latter  was  nearly  full  of  almost  clean  water.  The  gas 
attacked  it  at  the  bottom  and  gradually  gained  on  the  water 

supply,  which  was  constant  and  slow.     It  might  reach  near 

the  top  of  the  tower,  hut  before  it  did  so  the  supply  of  acid 
diminished,  because  the  charge  in  the  decomposing  pot  was 
getting  spent  ;  then  the  water  gained  on  the  hydrochloric 
acid,  thus  preparing  the  tower  to  receive  the  next  charge  of 
acid  gas.  He  thought  that  was  the  raison  d'etre  of  large 
condensers,  otherwise  it  would  be  much  better  to  have 
smaller  vessels,  such  as  pipes  and  tanks. 

There  was  an  interesting  passage  in  the  paper  calling 
attention  to  the  fact  that  air,  passed  through  hydrochloric 
acid  of  12  Tw.  would  come  away  with  about  0*2  grin. 
HCI  per  cubic  foot.  Thisdid  not,  however,  affect  the  question 
of  condensing,  because  the  top  of  the  condenser,  being 
tilled  with  clean  water,  I  he  hydrochloric  acid  eamo  in  at  the 
bottom  and  passed  away  from  the  top.  The  solution  of 
HCI  thus  became  weaker  as  it  rose  up  in  the  tower. 

A    point   of   practical  importance    in    the   condensation   of 

hydrochloric  acid  not  mentioned  in  the  paper  was  the 
difficulty  of  wetting  particle-  of  matter  when  disseminated 
through  a  gas,  producing  a  sort  ofacidfog.  The  hydrochloric 
acid  must   be  supposed  to  be  condensed  already,  hut  the 
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difficulty  was  to  precipitate  it.  If  they  put  some  water 
into  a  bottle  containing  vapour  of  Hl'l  mixed  with  air,  it 
needed  much  shaking  of  the  bottle  to  induce  the  water  to 
take  up  the  fine  particles  of  hydrochloric  acid.  So  in  con- 
densing, the  great  difficulty  was  to  produce  contact  between 
the  tine  particles  of  acid  and  water.  If  this  did  not  exactly 
come  within  the  scope  of  the  paper,  yet  being  closely 
associated  with  it,  he  thought  some  attention  might  be  given 
to  the  point. 

Mr.  R.  F.  Care-enter  had  read  the  paper  with  extreme 
interest,  and  had  worked  out  the  calculations  in  Dr.  Hurter's 
examples,  so  that  he  might  thoroughly  grasp  the  points 
Dr.  Hurter  desired  to  emphasise.  In  doing  so,  he  had  found 
two  or  three  things  that  required  correction. 

On  p.  8G3,  second  column,  the  number  of  units  of  heat 
given  out  by  the  condensation  of  501  lb.  HC'l  was  given  as 
192,384.  The  strength  of  the  acid  condensed  was  not 
given,  but  this  must  be,  if  the  heat  units  are  correctly 
stated,  higher  than  36  Tw-.,  and  it  is  certainly  doubtful,  if 
on  the  large  scale  an  acid  stronger  than  36J  Tw.  can 
regularly  be  obtained.  Following  on  to  p.  864,  second 
column,  in  the  example  where  percentage  of  HC'l  is  14' 1, 
11. 0,  15-1,  &c,  and  .I-,,  of  the  formula  is  given  as  0-206, 
this  should  certainly  be  O'lol,  as  given  correctly  a  few 
lines  lower  down. 

He  was  much  interested  in  the  examples  given  by  Dr. 
Hurter  of  the  amount  of  condensing  work  done  in  the 
cooling  pipes,  as  he  had  taken  part,  12  or  14  years  ago,  in 
experiments  on  the  large  scale,  having  for  their  object  the 
production  of  dry  hydrochloric  acid  gas.  With  that  view  the 
salt  used  was  subjected  to  a  preliminary  drying,  and  as 
strong  an  acid  as  possible  was  used,  the  gases  mixed  with 
air  being  cooled  in  glass  pipes  to  air  temperature.  He  was 
much  surprised  at  the  amount  of  hydrochloric  acid  removed 
from  the  gaseous  mixture,  25  to  30  per  cent.,  confirming  the 
example  given  on  p.  863,  second  column. 

Dr.  Hurter  had  given  a  most  valuable  contribution  to 
forming  a  theory  of  condensation  of  hydrochloric  acid, 
and  it  seemed  to  hiin  that  he  had  not  left  much  for 
anybody  else  to  add.  From  what  Dr.  Hurter  said  on 
pp.  S65,  866,  the  technological  books  treating  of  heat 
required  corrections  from  the  extraordinary  differences  that 
were  to  be  found  between  the  rates  of  conduction  of  stone 
stated  by  certain  authors  and  that  proved  to  have  taken 
place  by  Dr.  Hurter  in  his  stone  condensers. 

Mr.  Higgess   said   that,  in   accordance   with  Dr.  Hurter's 

request,  he  had  done  his  best  to  pick  a  few  holes  in  the 
paper.  In  the  second  paragraph,  on  p.  864,  he  thought  the 
amount  of  steam  condensed,  Y0i'M  —  V,.r,,  was  wrongly 
stated. 

Again,  in  calculating  the  radiation  from  the  condenser, 
its  temperature  was  taken  at  SO"  C,  which  was  the  tem- 
perature of  the  acid  at  the  bottom.  He  should  like  to  ask 
whether  that  represented  the  average  temperature  of  the 
whole  condenser.  On  reference  to  Table  I.,  it  would  be  seen 
that,  when  the  acid  reached  12°  Tw.,  it  would  he  about 
805  C,  but  the  question  was  how  far  down  the  condenser 
the  acid  had  to  go  before  it  became  12    Tw. 

Besides  Dr.  Hurter's  question  "  What  is  the  strongest 
acid  that  can  he  produced  from  a  gas  of  a  given  com- 
position ?"  there  was  another  to  he  solved  by  the  manufac- 
turer. "  What  is  the  strongest  acid  that  can  be  produced 
from  a  gas  varying  much  in  composition,  at  one  time  nearly 
pure,  at  another  nearly  free,  at  one  time  dry,  at  another 
drenched  with  steam  ?" 

Dr.  Hurter,  in  reply,  said  he  was  very  much  pleased 
with  the  attention  which  had  been  paid  to  his  paper  by 
various  readers  at  home  and  abroad.  He  thanked  Mr. 
Fletcher  and  Mr.  Carpenter  for  their  kind  remarks  and 
criticisms.  Mr.  Fletcher  had  said  that  the  paper  might 
have  dealt  somewhat  with  the  difficulties  of  complete  con- 
densation, hut  that  was  not  within  the  scope  of  the  particular 
paper,  which  was  written  entirely  from  the  manufacturer's 
point  of  view.  He  felt  certain  that  there  was  no  one  so 
competent  to  write  a  paper  on  the  difficulties  of  complete 
condensation  as  Mr.  Fletcher,  who  had  not  only  a  much 
longer  but  also  a  very  much  wider  experience. 


With  regard  to  the  errors  which  Mr.  Carpenter  had 
pointed  out,  the  first  example  was  one  transferred  from  his 
note-hook  to  this  paper  without  revision,  anil  referred  to 
36°  Tw.  acid.  It  did  not  agree  quite  with  his  tables,  because 
it  was  worked  out  before  he  possessed  these  tables.  The 
error  was  of  no  great  consequence.  If  the  tower  had  made 
30°  Tw.  acid  instead  of  36  Tw.,  the  example  would  be 
altered  as  follows  : — 

For  condensation  of  steam 41,803 

5111  lb.  acid  205,453 

Total 247,26a 


aud  the  pipes  would  have  done  54 -G  per  cent,  of  the  work 
instead  of  56  per  cent.,  as  stated  in  the  paper. 

As  regards  the  second  error,  p.  864,  the  value  of 
.r"  was  incorrectly  stated;  instead  of  O'ljl  it  was  given 
as  0-206,  but  the  example  was  correctly  calculated  with 
0-151. 

In  reply  to  Mr.  Higgins,  the  amount   of  steam  condensed 


was  correctly  stated  on  p.  864,  and  wan  Y„.r0— V, 


Titer 


was,  however,  an  error  of  omission  in  the  text.  The  symbol 
x  was  not  correctly  explained.  He  had  said,  "  For,  if  the 
volume  Y(|  of  a  gaseous  mixture  of  hydrochloric  acid,  air 
and  steam  containing  x  volumes  of  steam,"  &c,  but  he  ought 
to  have  said  "  containing  .r  volumes  of  steam  per  unit  volume 
of  the  gas."  That  would  at  once  explain  the  formula, 
and  indeed  the  subsequent  examples  did  supply  the  omission. 

With  respect  to  taking  the  temperature  of  the  liquid 
within  as  the  average  temperature  of  the  condenser,  he  had 
done  that  after  mature  consideration.  At  first  he  used  to 
average  the  temperature  of  the  water  going  in  and  the  acid 
coming  out,  but  that  proceeding  gave  such  enormously  high 
figures  for  the  heat-conducting  power  of  the  stonework,  that 
he  was  driven  to  the  conclusion  that  the  average  tempera- 
ture within  the  condenser  was  greater.  To  the  same  con- 
clusion he  was  driven  by  the  fact,  that  although  the  gases 
passed  through  cold  water  at  the  top  of  the  condenser,  they 
came  out  hot.  In  the  first  example  he  gave  of  a  stone  con- 
denser the  gases  came  out  at  60:  C.  It  was  clear  from  that 
ili.it  i  great  deal  of  the  condensation  in  effected  only  at  the 
very  top  of  the  tower,  and  when  considering  Table  I.  it 
would  he  seen  that  water  of  15"  C.  could  be  heated  to  60°  C. 
by  forming  acid  of  only  7  Tw.  With  some  form  of  spray 
condensers  the  temperature  of  the  gases  was  frequently 
greater  on  leaving  the  condenser  than  on  entering.  All 
these  considerations  led  him  to  the  conclusion  that  rapid 
condensation  occurred  at  the  top.  and  that  the  condensation 
in  the  lower  portions  tended  to  keep  up  and  increase  that 
temperature,  and  it  was  more  probable  that  the  average 
temperature  of  the  condenser  was  higher  than  the  tempera- 
ture of  the  acid  flowing  out. 

With  regard  to  the  varying  conditions  occurring  in  the 
works,  he  did  not  think  he  could  be  expected  to  give  formulae 
which  would  deal  exactly  with  every  variation.  The  figures 
in  his  examples  were  all  averages  over  one  or  two  charges. 
There  was  one  more  blunder  in  the  examples  which  needed 
explanation.  The  example  on  p.  866,  second  column,  was 
also  one  from  actual  practice,  and  was  wrongly  copied. 
The  difference  of  temperature  between  air  and  condenser 
was  stated  as  65°— 15°=40°.  The  real  difference  was 
obviously  50°,  but  the  example  was  wotked  out  with  40°,  so 
that  the  amount  of  hydrochloric  acid  of  30°  Tw.  should  be 
certainly  obtained  in  practice.  The  use  of  40  instead  of  50 
was  simply  the  application  of  a  factor  of  safety. 

He  said  ill  his  paper  that  lie  thought  it  would  lie  difficult 
to  test  the  formula  by  small  scale  experiments,  but  since 
then  it  struck  him  that  it  could  be  tested  by  passing  air 
at  different  temperatures  through  acids  of  various  concentra- 
tion at  various  temperatures,  and  thus  to  obtain  some 
verification.  He  had  made  two  such  experiments,  of  which 
he  appended  the  results. 

Experiment  1. — Air  in  tine  bubbles  was  passed  through 
liquid  acid  containing  per  gramme  of  water  0-419  grm.  11(1, 
at  a  temperature  of  553  C.  and  at  765  mm.  barometric 
pressure.     (Acid  =  29 '5    Tw.) 

The  temperature  of  the  gas  was  kept  constant  by  a 
water-bath,  aud  the  gas  at  that  temperature   brought   into 
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contact  with  concentrated  sulphuric  acid  to  absorb  the 
steam.  The  1 1 1  "I  gas  was  then  absorbed  in  water,  and 
estimated  by  titration.  The  increase  of  weight  of  the 
sulphuric  acid,  after  deducting  from  it  the  IK'l  absorbed  bj 
the  sulphuric  acid,  gave  the  water  carried  over. 
The  results  of  the  analysis  were  : — 

Jiy  Formula, 

Air B2-76  BO-OS 

HOI 10-67  10-82 

H,0 I'"'-  8-23 

2. — A  similar  experiment,  made  with  acid  of  25  Tw., 
0-333  grm.  11(1  to  1  frm.  of  water  at  83'  C.  and  7.il  mm. 
barometric  pressure,  gave — 

By  Formula. 

Air 60-97  57'W 

IIC1 U-12  11-28 

Steam 27'iil  31-30 

It  would  be  seen  that  the  greatest  error  lay  in  the  steam, 
not  in  the  hydrochloric  acid  ;  a  slight  error  in  temperature 
would  seriously  affect  the  amount  of  steam. 

The  calculated  results  were  obtained  from  the  formula — 

"•  lr. 

P     =        ./  9      

V   0-8040  -  0-0016  t 

putting  for  C  0-419,  and  for  t,  the  temperature,  55,  they 
calculated  the  partial  pressure  of  the  hydrochloric  acid  to  be 
82-8  mm.  and  from  Table  II.  the  tension  of  steam  was 
found  to  be  63  mm.  The  barometer  being  763  mm.,  the 
partial  pressures  are — 

PerCent. 

Air OO.j-2       or       S0-J5 

HC1 82-8        or        10-82 

Steam 63  or        B-28 

And  a  similar  calculation  would  give  the  results  as 
shown  for  the  second  experiment. 

He  wished,  in  conclusion,  to  remind  them  that  whatever 
merit  there  might  be  in  adapting  Roscoe  and  Dittmar's 
results  to  the  wants  of  the  manufacturer,  the  great  credit 
belonged  to  those  investigators  for  supplying  the  accurate 
facts  needed  for  the  adaptation. 


Mcetiny  held  an  Wednesday  February  5th,  1890. 


DR.   F.   I1VRTER   IX    THE    CHAIR. 


A  NEW  FORM  OK  SPRKXGEL  TUMP, 
AND  APPARATUS  IX  CONNEXION  THEREWITH. 

BY    SIDNEY    G.    RA.WBON,    11. SC,  F.I.C. 

Demonstrator  of  Chemistry,  University  College,  Liverpool. 
Anyone  who  has  used  an  ordinary  Sprengel  pump  will  know- 
that  the  gas  from  the  vessel  which  is  to  be  exhausted  is 
removed  by  small  pistons  of  mercury.  These  rapidly 
succeed  one  another  in  the  barometric  fall  tubes,  and 
portions  of  the  gas  axe  trapped,  and  carried  away  between 
each  two  of  these  pistons.  When  the  exhaustion  is 
approaching  completion,  the  volumes  of  gas  so  removed 
become  exceedingly  small,  and  tin-  last  portion  of  the 
process  i~  then  one  of  increasing  slowness.  The  newei- 
forms  of  pumps  work  on  another  principle.  The  mercury 
in  them  is  caused  to  issue  in  the  form  of  a  fine  jet  or  spray, 
and  the  molecules  of  the  gas  are,  as  it  were,  driven  forward 

ami  caught  by  the   mercurial    bombardment    to    which   they 

are   subjected'.      They    are   then   trapped    by  the    pis -   of 

mercury  which  form' in  the  ordinary  way  lower  down  in  the 
fall  tubes. 


This  form  of  pump  is  divisible  into  two  main  kinds,  viz., 
tin- one  in  which  the  jets  of  mercury  issue  in  a  horizontal 
plane  as  figured  in  Gimingham's  paper  (this  Journal,  111., 
S3),  and  the  other  in  which  the  mercury  flows  from  the 
commencement  in  a  vertical  direction,  as  in  Fig.  1. 

Fig-  1- 


Of  these  two  modifications,  I  prefer  the  latter,  and  for 
these  reasons  : — If  the  mercury  issues  horizontally,  it  is 
somewhat  difficult  to  so  place  the  jets  that  the  streams  of 
mercury  shall  exactly  impinge  on  the  mouths  of  the  tubes. 
Unless  the  pump  is  well  made,  they  will  either  strike  too 
high  or  too  Low,  and  further,  unless  there  is  a  considerable 
pressure  of  mercury,  the  jets  may  not  carry  even  so  far  as 
the  bounding  walls  of  the  exhaust  chamber,  then  the  lowest 
tube  receives  an  excess  of  mercury,  and  becomes  choked. 

In  the  second  form  of  pump,  if  the  fall  tube  is  slightly 
opened  at  its  origin,  the  mercury  can  only  run  down  that 
fall  tube  opposite  to  its  own  supply  jet.  This  latter  form  is 
also  more  readily  made,  and  especially  is  this  the  case  as 
the  number  of  fall  tubes  increases.  The  peculiar  mercury 
distributor  of  this  pump  we  owe  to  Xicol,  though  it  had 
been  used  by  myself  some  time  before  the  publication  of 
his  paper  in  the  British  Association  Reports  for  18S7. 

My  own  form  of  this  pump  differs  somewhat  from  Nicol's 
in  the  following  respects.     I  seal  the  fall  tubes  to  the  pump 


Fig.  2. 


O—  D 


head,  and  use  no  india-rubber  as  a  connexion  (seej'ig.  1,  A), 
thus  doing  away  with  all  chance  of  leakage.  The  mercurial 
Buppll  tube,  within  the  exhaust  chamber  in  his  pump,  ends 
freely,  and  in  the  same  horizontal  plane  with  it  is  the 
exhaust  tube.  This,  to  my  mind,  would  impose  rather  a 
strain  on  tin-  tube    from   the  leverage  of  the  mercury,  and    I 

have  therefore  always  sealed  the  tube  to  the  wall  (Fig.  2,  A), 
anil  so  placed  my  exhaust  tube  U  that  it  opens  in  from 
above.    The  fall  tubes  ate  also  sufficiently  long  to  enable 

me    to   collect    the  L'ases  which   are    exhausted.      All    these 

an-,  however,  minor  differences. 

It  will  be  found  that  if  a  pump  has  b.  en  w  orking  for  some 
time   the  fall  tubes  always  become  coated  iusidc  with  a  thin 
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film,  possibly  of  oxides  of  foreign  metals.  The  mercury 
which  I  vise"  1  have  had  distilled  two  or  three  times,  and 
one  woidd  feel  inclined,  therefore,  to  say  that  it  was  quite 
pure.  But  even  with  this  pure  mercury  the  deposit,  though 
it  formed  very  slowly,  always  made  its  appearance  in  the 
end.  Small  air  bells  or  bubbles  cling  most  obstinately  to 
this  film,  and  hence  it  becomes  a  matter  of  some  importance 
to  be  able  to  remove  it  easily,  and  without  stopping  the 
pump.  For  this  purpose  the  small  funnel  C,  is  attached 
to  the  pump.  Usually  this  is  kept  tilled  with  mercury,  but 
when  necessary,  a  little  sulphuric  acid  is  poured  on  the 
mercury,  and  the  plug  I),  which  is  ground  in,  is  gently 
raised,  and  the  mercury,  together  with  a  portion  of  the  acid, 
is  allowed  to  run  into  the  distributor,  and  thence  into  the 
fall  tubes.  The  plug  is  replaced,  and  a  little  more  mercury 
poured  in.  I  have  found  sulphuric  acid  very  good  for  this 
purpose.  Professor  Ramsay  recommends  the  use  of  the 
vapour  of  glacial  acetic  acid  as  a  cleansing  agent. 

This  pump  is  a  very  excellent  one  and  of  great  power. 
If  only  three  fall  tubes  are  required  their  free  ends  can 
be  easily  bent  up  so  that  they  shall  all  deliver  their  gas 
together;  this  becomes  more  difficult  as  the  number 
iiii  r.ases,  but  if  mere  exhaustion  be  required  other  tubes 
can  be  added  with  ease. 

While  experimenting  with  this  pump  I  devised  the  very 
simple  form  which  is  shown  in  Fig.  3.  A  piece  of  ordinary 
pump-tubing  some  50  ins.   in   length  is   taken,  and   about 

Fig.  3. 


10  ins.  from  the  one  end  a  small  bulb  is  blown.  There  is 
then  sealed  into  this  and  protecting  into  the  cavity  a  small 
glass  jet,  about  a  quarter  of  an  inch  in  length  and  of 
exceedingly  fine  bore,  with  the  nozzle  pointing  inwards. 
It  will  be  noticed  that  whilst  in  the  other  forms  the  feed- 
jets  of  mercury  are  detached  from  the  fall  tubes,  here  each 
fall  tube  carries  its  own  jet,  the  arrangement  being  very 
compact. 


The  rate  at  which  the  feeding-jet  will  supply  mercury 
entirely  depends  on  the  depth  of  the  mercury  in  the 
exhaust  chamber,  and  therefore  on  the  length  of  the  tube 
lying  above  the  bulb.  By  regulating  this  depth  the  pump 
can  be  caused  to  work  more  or  less  rapidly  as  mav  be 
required,  and  this  without  any  contrivances  in  the  shape 
of  taps,  &c.  There  is  further  a  very  thorough  division  of 
the  mercury  in  the  little  trapping  bulb,  for  the  fine  jet  of 
mercury,  which  is  under  considerable  pressure,  impinges 
strongly  on  the  opposite  wall,  and  is  there  broken  up,  tilling 
the  bulb  with  a  shower  of  mercury  drops.  Possibly  this 
effect  might  lie  increased  if  two  feed-jets  were  sealed  into 
the  bulb.  I  have  found  it  more  advantageous  to  replace 
the  piece  of  pump-tubing  above  the  bulb  by  some  of  con- 
siderably wider  bore  and  thinner  walls ;  the  difficulties  of 
exhaustion  are  increased  if  the  molecules  of  gas  have  to 
travel  along  capillary  tubes. 

Though  two  or  three  fall-tubes  of  this  description  can 
lie  sealed  into  a  glass  exhaust  chamber,  it  is  a  somewhat 
difficult  task.  Unless  an  extreme  amount  of  accuracy  in 
the  volume  of  gas  to  be  collected  is  required,  it  is  quite 
sufficient  to  take  a  piece  of  wide  glass  tubing  which  is 
strangulated  at  either  end  so  as  to  firmly  hold  the  rubber 
corks  with  which  it  is  to  be  closed.  Through  the  lower  cork 
passes  the  pump  and  fall  tube  combined,  and  through  the 
upper  the  mercury  feed-supply  and  the  exhaust  tube. 
From  some  experiments  which  I  have  made  I  agree  with 
Gimingham  (loc.  cit.)  that  the  diameter  of  bore  of  the 
fall  tubes  should  be  about  1  •  6  mm.,  and  the  length  about 
1  metre,  reckoning  from  the  level  of  the  mercury  in  the 
lower  reservoir  to  the  mercury  feeding-jet.  In  longer  tubes 
than  this  the  mercury  falls  with  much  force,  and  the 
incessant  hammering  which  goes  on  is  apt  to  cause  the  tubes 
to  crack  :  several  have  been  thus  rendered  useless  in  my 
hands. 

In  working  with  exhaust  pumps  there  is  usually  some 
difficulty  in  making  an  air-tight  joint  between  the  pump  and 
the  apparatus  which  is  to  be  exhausted.  Of  course  the 
most  effectual  and  certain  way  is  to  unite  the  two  ends  by 
an  actual  glass  seal,  but  in  many  cases  this  is  by  no  means 
easy,  and  when  made  successfully  it  has  the  disadvantage  of 
converting  all  the  different  portions  into  one  solid  rigid 
whole.  Professor  Crookes  uses  very  thin  spiral  glass  tubes 
to  unite  the  various  pieces,  and  these  from  their  elasticity 
do  allow  of  there  being  a  certain  amount  of  play,  but  the 
glass  seal,  and  with  it  considerable  experimental  skill,  is  still 
required. 

India-rubber  tubing  is  of  very  little  or  no  use.  All  sorts 
of  cements  have  been  tried  for  this  purpose.  Thus  Professor 
S.  Thompson*  mentions  a  mixture  of  Burgundv  pitch, 
96  parts,  with  4  parts  of  gutta-percha  or  1  part  of  "vaseline 
with  :i  parts  of  paraffin  wax.  Others  are  equal  parts  of 
beeswax  and  resin,  india-rubber,  and  many  more.  I  have 
myself  used  beeswax  and  resin  containing  a  little  vaseline, 
but  I  cannot  recommend  it  highly,  though  it  is  as  good  as 
an\  of  the  others.  Paraffin  wax,  pure  and  simple,!  have 
also  tried  and  found  to  work  well,  but  it  contracts  on 
solidification,  and  attaches  itself  more  especially  to  the 
jilass  walls,  leaving  a  fissure  between  when  these  "are  close 
together,  and  hence  there  is  always  the  chance  that  air  may 
net  in.  Xo  organic  compound  can  be  said  to  be  good,  as  at 
high  vacua  they  all  evolve  vapour.  As  suggested  by 
Professor  Thompson  in  his  paper,  some  experiments  were 
made  by  me  on  fused  chloride  of  lead.  This  only  melts,  how- 
ever,  at  a  high  temperature,  somewhat  below  a  red  heat,  and 
at  the  same  time  emits  fumes.  On  cooling  it  contracts 
considerably  and  cracks  in  all  directions. 

After  trying  many  materials,  the  following  is  the  cement  I 
now  employ,  and  which  is  of  very  easy  application.  It  is 
nothing  but  fusible  metal  containing  a  considerable  amount 
of  mercury.     Its  percentage  composition  is  as  follows  : — 

Per  Cent. 

Bi  in 

PI. -o 

S'i  10 

Cd w 

Hg 16 

*  "Tin  Development  of  the  Mercurial  Air  Pump."  Journal  of  the 
Bocn  ! !  ol  Iris,  lss-.    From  tins  paper  Pig.  l  i ;  copied. 
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If  ordinary  fusible  metal  be  taken  it  will  crack  the  glass, 
from  the  large  amount  of  expansion  whieh  it  undergoes  cm 
solidifying.  The  addition  of  a  little  mercury  reduces  its 
expansibility  and  at  the  same  time  lowers  the  melting  point. 
As  it  still, "however,  expands  considerably  oil  cooling,  it 
forces  itself  into  every  minute  crevice,  acting  as  a  most 
efficient  cement.  It  should  be  applied  in  a  molten  condition, 
and  the  glass  should  also  be  hot,  and,  before  exhausting,  the 
joint  should  stand  for  au  hour  to  allow  the  alloy  to  become 
thorougly  set.  Tubes  cemented  to  the  pump  by  this  ci  im- 
pound I  have  had  exhausted  tor  weeks  without  any  sign  of 
leakage.  I  wish  here  to  express  my  thanks  to  Mr.  H.  !s. 
Marsh  for  the  trouble  which  he  has  taken  in  experimenting 
witli  me  on  these  alloys. 

I  also  employ  a  special  form  of  joint.  It  is  shown  in 
Fig.  4  as    in   use   between   two  U-tubes    which   have  been 

Fig.  1. 


taken  for  drying  the  gases  which  are  to  he  collected.  Each 
limb  bears  a  small  glass  cup  A  carried  on  a  cork  U, 
through  which  passes  one  end  of  the  U-tube.  A  curved 
tube  C,  bell-mouthed  at  either  end,  fits  in  each  case 
outside  the  free  end  of  the  tube  but  within  the  glass  cup. 
The  molten  alloy  is  poured  ill  almost  to  the  level  of  the 
mouth  of  the  U-tube,  and  on  cooling  grips  the  whole  firmly 
together.  Until  the  alloy  is  poured  in  there  is  any  amount 
of  play,  as  can  easily  be  seen,  between  the  different  parts  of 
tin-  apparatus,  for 'the  bell  tubes  need  not  be  placed  in 
position  until  everything  else  has  been  finally  adjusted. 

Moreover,  instead  of  there  being  a  long  stretch  of  U-tubes 
or  other  apparatus,  these  can  be  ranged  in  rows  of  twos  or 
threes,  &c,  one  behind  the  other,  by  placing  the  proper 
bell-tubes  at  right  angles  to  the  others  in  that  row,  and  thus 
making  connexion  with  those  coming  both  before  and  after. 

The  apparatus  can  be  readily  disconnected  by  placing 
round  each  of  the  glass  cups  in  turn  a  brass  cup  riveted 
to  a  rod  of  the  same    metal.     When    the    roil  is  warmed 


convenient  to  have  the  brass  cup  in  two  halves  attached 
to  two  brass  rods  as  in  Fig.  5  ;  it  is  then  more  easy  to 
remove  it,  otherwise,  as  it  must  fit  close  to  the  glass  cup,  it 
will  be  necessary  to  wait  until  the  brass  cup  is  cool  before  it 
can  be  bent  open. 

In  some  experiments  on  which  I  am  engaged  I  have 
found  it  necessary  to  use  a  particularly  formed  flask  for  the 
preparation  of  certain  gases.  A  short  description  of  this  may 
prove  interesting. 


the  brass  cup  rapidly  becomes  heated  and  the  alloy,  as  it 
in.  IN  :,t  BUCh  a  low  temperature,  is  easily  liquefied,  and  the 
bell-tube    can  then    be   lifted    out.     It  will  be  found  more 


It  holds  about  200  ec.  and  fitting  to  the  neck  and  ground 
to  it  with  the  greatest  cure  is  a  glass  hollow  stopper  A 
perforated  in  two  places.  For  cement  1  use  a  mixture  of 
beeswax,  resin,  and  a  little  vaseline.  Through  one  perforation 
B  in  the  stopper  passes  an  inlet  tube  for  acid,  terminating 
within  the  flask  in  a  tube  bent  up  slightly  on  itself. 
Outside  the  flask  it  bears  a  glass  bulb  into  which  acid  can 
be  poured ;  the  bulb  is  choked  by  a  ground  glass  rod,  cut 
into  which  is  a  slot,  corresponding  to  one  in  the  bulb. 
When  the  slots  coincide  the  acid  passes  down,  but  by 
turning  the  glass  rod  through  lsai  the  connexion  is  cut  off. 
A  little  acid  should  always  lie  left  in  the  bulb.  Through 
the  other  perforation  C  passes  the  exit  tube,  terminating 
in  a  bell  mouth. 

The  whole  apparatus,  from  pump  to  generating  flask.it 
will  be  observed,  is  without  a  single  tap  of  any  kind,  is 
air-tight,  and  yet  is  readily  put  together  and  disconnected, 
and  requires,  except  in  the  ease  of  the  glass  flask,  no 
special  skill  in  its  manufacture. 

Discussion. 

Dr.  ('.  A.  Koiix  said  he  had  worked  with  Dr.  Bawson's 
pump,  and  could  testify  to  the  value  of  the  alloy,  which 
gave  very  satisfactory  results.  He  would  like  to  ask  Dr. 
K.iwsoii  what  the  efficiency  of  his  simpler  form  of  pump  was, 

as  compared  with  the  ordinary  forms  of  Sprengel  pump. 

Dr.  HuBTEB  said  that  ill  many  of  his  own  investigations  he 

had  had  many  of  the  difficulties  to  contend  with  which 
Dr.  EawsOD  bad  so  ingeniously  overcome.  The  nuisance  of 
corks  and  lap-  in  researches  where  every  trace  of  a  gas  had 
to  be  kept  together  was  very  great  indeed.  He  recollected 
that  a  few  years  ago.  when  lie  was  busy  with  the  investigations 
of  an  ammonia-soda  process,  he  had  to  avoid  loss  of  every 
trac'-  of  ammonia  whieh  was  evolved  at  a  red  heat.  He 
could  only  do  this  by  scaling  the  whole  apparatus  together 
into  one  piece,  and  when  he  had  very  nearly  finished  the 
apparatus  he  broke  it  and  had  to  start  again.  Fusible 
metal  lie  had  also  tried,  and  to  his  great  grief  it  broke  every 
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glass  he  put  it  into,  and  he  was  glad  to  learu  that  the 
addition  of  a  little  mercury  would  correct  that  property  of 
expansion  on  cooling  just  sufficient  to  make  a  joint  without 
breaking  the  glass. 

Dr.  Raw-son-  said,  in  reply  to  Dr.  Kohn,  that  as  regarded 
the  working  of  his  new  pump,  he  had  tried  it  under  various 
conditions,  and  had  found  that  the  exhaustion  to  be  obtained 
with  it  was  quite  as  good  as  that  with  any  other  pump  with 
which  he  was  acquainted.  Fusible  metal  and  glass  tubes, 
though  remaining  intact  for  a  time,  were  invariably  broken 
sooner  or  later. 


i  — Kcceooccc — *■ 


HOME-GROWN    SUGAR    FOR    GREAT     BRITAIN 
AND  IRELAND. 

BY  G.  SCHACK-SOMMER,  PH.D. 

The  agricultural  question  is  undoubtedly  one  of  the  most 
pressing  and  vital  importance  both  in  England  and  Ireland. 
In  which  of  these  two  countries  it  is  of  most  immediate 
moment  it  is  not  necessary  for  my  present  purpose  to 
inquire;  and  to  go  into  the  causes  that  have  led  to  this 
state  of  things  is  equally  beyond  my  province  or  intention. 
I  would  merely  mention,  in  passing,  that  the  British  Govern- 
ment have  thought  it  advisable  to  establish  a  Board  of 
Agriculture,  and  to  appoint  Mr.  Chaplin  as  its  first 
president ;  sufficient  proof,  if  any  was  needed,  that  the 
agricultural  interests  of  the  United  Kingdom  are  of  import- 
ance enough,  even  in  their  condition  of  decadence,  to  require 
the  attention  of  a  special  department.  To  that  special 
department  and  to  you,  members  of  the  Society  of  Chemical 
Industry,  I  have  something  to  say,  which  I  think  is  worthy 
of  the  serious  consideration  of  both. 

I  ask  you  why  cannot  we  grow  beetroot,  and  manufacture 
sugar  from  it,  as  successfully  as  they  do  in  France, 
German}-,  Austria,  Russia,  Holland,  Belgium,  and  many 
other  countries  ? 

With  the  fiscal  difficulties  in  the  way  of  doing  this  I 
am  not  at  present  concerned.  My  attention  has  been 
concentrated  principally  upon  what  are  supposed  to  be 
the  natural  difficulties  of  growing  sugar  beetroot  in  Ireland 
or  England  for  the  purpose  of  manufacture,  and  in  this 
way  creating  a  new  industry  for  both  countries.  The 
popular  impression  has  hitherto  been  that  the  climate  of 
these  islands  is  too  cold  and  damp  for  the  successful 
cultivation  of  sugar  beetroot,  but  I  have  no  hesitation  in 
saying  that  practical  experience  has  proved  the  popular 
impression  in  question  to  be  entirely  wrong  and  mistaken. 

In  1879  a  Select  Committee  of  the  House  of  Commons 
was  appointed  to  inquire  into  the  effect  produced  upon  the 
home  and  colonial  sugar  industries  of  this  country  by  what 
may  be  called,  for  the  sake  of  brevity,  the  bounty  system 
in  those  foreign  countries  which  manufacture  sugar  for 
exportation.  In  the  course  of  his  evidence  before  the 
Committee,  Mr.  James  Duncan  was  asked  if  he  could 
give  any  explanation  of  the  fact  that  the  growth  of  beet- 
root was  practically  confined  to  the  Continent ;  and  if  no 
part  of  this  country  was  adapted  to  the  growth  of  beetroot. 
Mr.  Duncan's  reply  was  that  it  was  adapted,  but  that  the 
disadvantage  of  growing  was  owing  to  the  bounty  system, 
foreign  sugar  having  a  bounty  which  acted  as  a  preventative 
to  the  growth  of  sugar  in  England,  and  which  might  be  taken 
to  be  in  the  average  21.  a  ton.  In  answer  to  further  questions, 
Mr.  Duncan  stated  that  the  bounty  rendered  it  practically 
impossible  to  grow  any  beetroot  in  this  country,  though  it 
could  be  done  in  the  east  of  England  of  quite  as  good 
quality,  if  not  better,  than  in  France ;  but  that,  in  face  of 
the  bounty,  it  was  impossible. 

Mr.  George  Martineau,  giving  evidence  before  the  same 
Committee,  said  that  he  had  given  a  very  considerable 
amount  of  attention  to  the  subject  of  the  growth  of  beet- 
root in  this  country.  One  of  the  questions  asked  Mr. 
Martineau  was  as  to  the  relative  richness  of  roots  grown 
in  England  as  compared  with  foreign  countries.  In  answer 
to  this  it  was  stated  that  Dr.  Voelcker,  the  chemist  to  the 


Royal  Agricultural  Society,  found  12  per  cent,  of  sugar  in 
roots  from  Suffolk ;  12i  and  13  per  cent,  in  roots  from 
Berkshire;  llj  per  cent,  in  roots  from  Surrey;  10s  to 
13^  per  cent,  in  roots  from  Yorkshire  ;  and  10,  12,  and 
13,  up  to  13  per  cent,  in  roots  from  Kilkenny.  That  was 
iu  1870.  Since  then  Mr.  Martineau  himself  had  taken  a 
considerable  amount  of  trouble  in  the  matter,  and  had  roots 
•grown  both  iu  Lincolnshire  and  the  Isle  of  Thanet ;  and  as 
far  as  the  latter  were  concerned  had  in  his  own  laboratory 
extracted  15  per  cent,  of  sugar;  an  amount  of  richness  in 
which  England,  in  his  opinion,  eoidd  certainly  compete  with 
France,  where  the  average  was  not  more  than  10,'  per  cent. 
My  object,  however,  in  reading  this  paper  is  not  to  repeat 
evidence  given  10  years  ago  before  a  Select  Parliamentary 
Committee,  but  to  bring  before  you  the  results  of  my  own 
experiments  made  last  year  on  the  farms  of  Mr.  John  Ennis, 
Springwood,  Ballymitty,  county  Wexford,  Ireland,  and  Mr. 
John  Gibbous,  Dunbabin  farm,  Wavertree,  near  Liverpool. 
For  the  purpose  of  these  experiments  four  different  kinds  of 
beetroot  seed  were  sent  to  me  by  Dr.  C.  Scheibler,  the  eminent 
sugar  chemist  of  Berlin,  and  to  all  three  gentlemen  I  here- 
with tender  my  best  thanks  for  their  kind  co-operation. 
Before  proceeding  to  give  the  results  of  my  experiments  I 
may  mention  that  in  Germany  and  Austria  the  roots  have 
been  grown  for  years  under  an  artificial  system  which  causes 
them  to  be  produced  of  an  excessive  richness. 

Yield  per  Cent,  op  Weight  op  Beets. 

Per  Cent. 

1S50— 51 i'66 

I860— IJ1 8-02 

1870—71 8"61 

Wl-72 8-28 

1S72— 73 8-23 

1373—71 S'L'5 

1871—75 9"80 

1875—76 8-  GO 

187  il-77 8"15 

1877—78 9-24 

1878—79 9--21 

1879— SO '. 8-53 

1SS0-81 8'7U 

1881— S2 B'56 

1882—83 9-51 

18S3— 84 Id':.  I 

ISM— 85 10-79 

1885—86 lit! 

1SS6— S7 11-87 

1887—88 13-08 

1888—89 11'96 

In  this  respect  Germany  surpasses  other  countries,  but 
from  the  smallness  of  the  size  of  the  roots  there  are  not  so 
many  tons  produced  to  the  acre.  The  seeds  I  obtained 
from  Dr.  Scheibler  were : — 

1.  Dippe's  Zuekerreichste  Eliteziichtung. 

2.  Gebriider  Dippe's  Zuckerreiche  Imperial  Eliteziichtung. 

3.  Gebriider  Dippe's  verbesserte  Zuckerreiche  rothkopfige 

Eliteziichtung. 

4.  Gebriider  Dippe's  verbesserte  Zuckerreiche  Kl.  Wanzel- 

bohnen  Eliteziichtung, 

Of  course  you  must  not  forget  that,  though  I  obtained 
the  best  seed  procurable,  both  with  reference  to  choice  of  soil 
and  manure,  I  had  to  leave  the  necessary  care  of  the  plant  to 
quite  inexperienced  hands.  Possibly  it  may  be  the  intention 
of  some  members  of  this  Society  to  make  experiments  as  I 
have  done — experiments  which  I  have  already  been  asked  to 
repeat  by  several  Irish  farmers.  In  such  a  case  a  hint  or 
two  about  soil  and  manure  may  not  be  unacceptable.  As 
to  the  first  point,  viz.,  the  soil,  it  must  be  noted  that  very 
wet  or  swampy  ground  is  quite  unsuited  for  beet  growing. 
What  this  requires  is  a  loose  clay  containing  lime,  with  a 
well-drained  bottom.  A  s  to  the  second  point,  a  very  good 
artificial  manure  for  beetroot  is  one  containing  one  part  of 
nitrogen  to  two  parts  of  phosphoric  acid  as  superphosphate. 
They  spend  as  much  as  5/.  to  6/.  per  acre  for  artificial 
manure  in  Germany.     The  proportion  wanted  is  about  200 
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to  300  lb.  nitrate  anil  from  400  to  600  lb.  superphosphate, 
or  400  t<>  500  Hi.  Peru  guano,  and  200  to  300  lb.  super- 
phosphate per  anv.  The  soil  has  to  he  ploughed  up  dccph — 
the  deeper  the  better — unless  tin'  bottom  ground  is  wry 
different  from  the  top.  The  usual  plough  goes  from  7  in.  to 
'J  in.  deep,  but  it  is  necessary  to  go  from  j  in.  to  6  in.  deeper. 
Of  course  mj  friends,  the  farmers  in  Ireland,  and  at  Waver- 
tree,  near  Liverpool,  did  not  take  these  precautions,  nor  del 
they  take  any  care  to  thin  the  plants  as  they  grew  up.  The 
results  obtained,  therefore,  are  all  the  more  surprising,  as 
they  show  beyond  the  shadow  of  a  doubt  that  beetroots  can 
be  grown  in  this  country  as  rich  in  sugar  as  even  in  Germany, 


where  the  richest  are  produced  under  an  artificial  system  of 
duty. 

i  omparison  with  German  roots  was  possible  through  the 
circumstance  that  Mr.  F.  O.  Licht,  of  Magdeburg, publishes 

during  the  summer  mouths  a  resume  of  the  results  obtained 
by  analysis  in  his  laboratory  of  a  quantity  of  freshly  drawn 
beetroots.  The  day  that  lie  did  tin-  was  always  known 
to  mi',  and  on  the  same  day,  on  several  occasions,  I  had 
beetroots  drawn  from  the  earth  both  in  Ireland  and  Waver- 
tiee,  and  had  them  analysed  in  my  laboratory.  You  will 
find  in  the  following  tables  the  results  of  these  experiments, 
which  are  positively  surprising. 


— ■ 

F.O. 
Licht. 

Wavertree. 

Ircl 

and. 

20th 

Se|,t. 

26th  September. 

26th  September. 

I. 

II. 

111. 

IV. 

I. 

ir. 

HI. 

IV. 

Number  of  beetroots  drawn  I'm-  e\]i  riment 

B3 

10 

10 

10 

10 

in 

10 

10 

10 

\'    :  i-.'  weight  witli  leaves,  in  grammi  s  . . . 

8S6 

•■•is 

on; 

1.0S2 

1,249 

i-,;,; 

7.12 

79! 

1,1110 

Average  weight  without  leaves,  in  grammes 

603 

358 

342 

373 

530 

3H0 

305 

■;  '5 

1,050 

1,400 

1,283 

1,505 

-Mi;:. 

920 

H05 

1,430 

1,131 

Largest  root  without  leaves,  iu  grammes  . . . 

1,114 

101 

405 

C35 

0-24 

2  1n 

390 

690 

ISO 

Smallest  root  with  leaves,  in  grammes  

lvj 

695 

021 

640 

71U 

190 

625 

593 

720 

Smallest  root  without  leaves,  in  grammes  .. 

275 

310 

135 

216 

236 

100 

275 

265 

205 

1-07S1 
18-8 

1-0716 

1-0741 

1-0744 

1-0677 

1-0787 

[■0828 

1-0902 

1-031 1 

10-22 

15'0 

15'6 

147 

1  I'J 

16'7 

17'il 

ls-2 

2  '58 

8-62 

.. 

'5 

■i 

'4 

•4 

" 

*5 

•6 

•3 



f.o. 

Licht. 

Wav< 

rtrec. 

Ireland. 

10th 
Oct. 

10th  October. 

llith  October. 

112 

I. 

II. 

III. 

IV. 

I. 

II. 

III. 

IV. 

Number  of  beetroots  drawn  for  experiment 

10 

10 

10 

10 

10 

in 

10 

10 

Average  weight  with  leaves,  in  grammes  ... 

900 

075 

938 

907 

1,268 

1.' 170 

1,118 

1.177 

1,077 

Average  weight  without  leaves,  in  grammes 

540 

210 

30 1 

101 

129 

5i  10 

-too 

ton 

17.' 

1.070 

800 

1,200 

1,330 

2.215 

1,11(1 

2."  HI 

1,500 

1,050 

Largest  root  without  leaves,  in  grammes  ... 

1.-205 

: 

340 

340 

570 

660 

720 

570 

710 

Smallest  root  with  leaves,  in  grammes 490 

400 

590 

310 

770 

780 

sjn 

780 

7t'i 

Smallest  root  without  leaves,  in  grammi  -...            29S 

130 

255 

2i  m 

310 

3S0 

320 

310 

310 

1-0799 

1-0789 

1-0784 

1-0798 

1  ns07 

1.0888 

1-0821 

1-0SS3 

ls-7 

ls-7 

1S-3 

ls-t 

19  9 

19-8 

19-6 

19-9 

105 

17-0 

10-7 

10-4 

18-2 

17-5 

17-2 

18'S 

22 

1-7 

1-0 

20 

1-7 

2-3 

2-1 

1-1 

88- 2 

90-9 

91-2 

B9  1 

'.'IT, 

SN-1 

87-8 

oil 

- 

•3 

•4 

'5 

•t 

•5 

•7 

*5 

■6 

1  kilogramme  [1000  grammes)  canals  about  2  lb.  English  weight. 


1  will  now  explain  to  you  bow  1  arrived  at  these  results.  washed  and  dried  them  quickly  and  weighed  them  with  the 
The  beetroots  were  drawn  carefully  out  of  the  earth  and  leaves.  This  gave  the  firs)  result.  Then  1  cut  the  top  and 
brought    t"    me    without    the    loss    of  a   single  leaf.      1  then       the   root    and  weighed   again,  imitating   the  German    manu- 
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R  8 1?-  ®  R.¥*#€    RBS^R*®*5  §©»©£*■ 


A   Endless  Screw  for  feeding  theKibv  with  wet  slices 

B    Agitator  for  moving  and  taming  the  slices 

C    Endless  Screw  far  removing  the  dry  slices 

D    Air  propelior  tc  threw  ike  Causes  from  theEurnace  through,  the  Wn 

E    Furnaces 

The  long  arrows  show  the  direction  vfthe  slices  &  of 'the  gases. 


{ 


i'ob.28,is90.]        THE  JOUENAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


155 


facturers  as  they  prepare  their  roots  to  go  over  the  Custom 
house  scales,  having  found  by  experience  that  the  top  ami 
the  root  contain  very  little  sugar.     I  imagine  that  Mr.  F.  O. 


Licht  gets  at  his  figures  for  the  weight  of  roots  without 
leaves  in  the  same  way,  as  when  1  communicated  with  him 
on  this  point  he  found  no  fault  with  my  mode  of  proceeding. 
The  third  operation  was  to  get  the  juice.  This  has  to  he 
a  very  quick  process,  as  chemical  changes  begin  almost 
immediately,  and  therefore  all  tests  must  be  applied  as  soon 
as  the  juice  is  squeezed  out  of  the  roots.  I  had,  therefore, 
prepared  four  small  boxes,  each  1 5  ft.  long  by  1  ft.  broad, 
witli  punctured  tops,  resembling  a  large-sized  bread-grater. 
Before  each  of  these  a  boy  knelt,  grating  one  root  at  once  ; 
and  when  the  full  quantity  had  passed  through,  1  pressed 
the  mass  in  cloth  of  a  very  close-woven  material  in  a  filter- 
press,  and  the  juice  came  out  almost  entirely  clear,  though 
dark  in  colour.  As  it  is  generally  found  that  there  is  a 
great  difference  in  strength  of  saccharine  matter  between  the 
first  and  last  juice  coming  out  of  the  filter-press,  I  was  very 
careful  to  press  the  cakes  quite  dry.  The  juice  was  then 
treated  with  sugar  of  lead  and  tannin,  to  clarify  it,  and  then 
polarised.  Another  portion  was  gauged  with  Hrix  saccharo- 
meter,  and  some  filtered  through  filter-paper  before  taking  the 
specific  gravity  by  weight.  The  results  are  tdl  those  of 
analysis  of  the  juice,  no  allowance  being  made  for  the  pulp, 
which  is  generally  from  4  to  5  per  cent,  of  the  weight  of 
the  beetroot.  I  tested  two  lots  of  roots  on  the  17th  October. 
No.  1  was  4 "36  per  cent.,  and  No.  2,  4-41  per  cent,  of  fibre. 
This  result  was  obtained  by  extracting  a  weighed  quantity 
of  grated  roots,  at  first  with  cold  and  later  with  boiling 
water,  and  drawing  off  both  with  a  Scheibler  felt  filter  and 
suction  pump,  and  then  drying  the  fibre  in  a  tared  filter. 
This  fibre  is  of  the  greatest  importance  to  farmers  who  grow 
the  root  for  manufacturers,  for,  just  as  oilcake  is  a  valuable 
by-product  of  seed-crushing,  so  there  is  not  a  better  food  for 
cattle  than  the  beetroot  fibre,  which  has  from  10  to  12  per 
cent,  of  solids,  which  is  as  much  as  the  beet  generally  used 
for  feeding  possesses,  and  it  is  usually  mixed  with  hay,  chaff, 
or  maize.  As  food  for  cattle,  therefore,  beetroot  is  quite  as 
valuable  after  the  juice  has  been  extracted  as  before. 

As  the  sugar  has,  in  latter  years,  been  extracted  from 
the  beetroot  by  the  diffusion  process  in  many  places,  the 
residue  would  afterwards  contain  ll-  99  per  cent,  of  dry 
substance,  with  4 '84  per  cent,  of  ash,  which  would  fill  and 
overload  the  stomachs  of  the  cattle. 

A  great  improvement  has  been  achieved  by  drying  the 
beetroot  slices  by  a  patent  drying  kiln,  the  construction  of 
wdiich  will  be  easily  understood  by  the  accompanying  drawing. 
This  kiln  is  the  result  of  a  prize  competition,  and  the  in- 
ventors are  Dr.  Meyer  and  Mr.  Buettner,  and  the  apparatus 
has  been  constructed  by  Messrs.  Langen  and  llundhausen, 
iu  Greveuhroieh,  near  Cologne. 


With  this  apparatus  they  are  able  to  dry  225,000  kilos, 
of  beetroot  per  day,  at  a  cost  of  7'63  pf.  per  100  kilos.,  or 
equal  to  almost  4d.  per  100  lb.  This  dried  residue  contains 
94 '20  per  cent,  dried  substance  which  gives  8 '95  per- 
cent, ash. 

7i  to  8  ctr.  beetroot  slices  dried  this  way  give  1  ctr.,  and 
in  spite  of  a  certain  taste  [of  smoke  and  sulphur  acquired 
from  the  fuel  gases,  and  a  small  addition  of  lime,  the  cattle 
have  taken  kindly  to  the  food,  anil,  what  is  rather  remark- 
able, do  not  seem  to  have  required  a  larger  quantity  than 
usual.  The  advantages  of  this,  invention  are,  first,  a  healthy 
cattle  food,  and  secondly,  a  saving  in  the  cost  of  transit. 
The  food  can  also  be  easily  kept. 

Another  point  to  which  I  would  draw  your  attention  is 
the  proportion  of  non-saccharine  matter  in  the  table  of  com- 
parative results  already  given.  This  is  simply  the  difference 
between  the  quantity  indicated  by  the  Brix  saecharometer, 
which  is  supposed  to  show  what  quantity  of  sugar  there  is  in 
the  liquid,  and  the  quantity  shown  by  the  polariscope  which 
is  real  sugar.  In  the  beetroots  1  examined  I  found  a 
reaction  by  Folding's  solution,  and  I  wrote  to  several  experts 
011  the  Continent  to  ask  them  how  they  accounted  for  it. 
<  toe  of  the  replies,  from  Dr.  O.  Follenius,  was  to  the  effect 
that  he  thought  the  precipitate  must  have  been  yellow,  and 
not  red,  and  that  would  be  caused  by  pectin,  which  is  found 
in  nearly  every  juice.  Director  C.  Kriiger,  however,  writes 
that  he  finds  invert  sugar  in  beetroots  either  grown  in  poor 
soils  or  not  properly  attended  to.  That  may  well  have  been 
so  in  my  own  case,  as  I  have  already  told  you  the  soil  had 
not  been  specially  prepared.  The  result  to  be  arrived  at 
from  a  consideration  of  all  the  circumstances  is,  really  to 
discover  how  much  per  cent,  of  pure  sugar  it  is  possible  to 
extract  from  loo  parts  of  the  dry  substance  of  the  juice, 
and  the  higher  this  percentage  is,  of  course,  the  better  the 
beetroot.  To  calculate  this,  the  saecharometer  of  Hrix  is 
used  to  show  the  dry  substance  of  the  juice,  and  then  a 
calculation  is  made  as  to  how  much  is  sugar.  Take,  for 
instance,  a  juice  that  has  12  per  cent,  of  sugar  ami  shows 
15  per  cent,  on  the  saecharometer.  The  result  is  80  per 
cent,  of  sugar  to  100  parts  of  dry  substance.  The  results 
obtained  by  Dr.  Follenius  vary  from  75 '2  to  81 '4  and 
86. S  per  cent.  In  my  table  you  will  find  I  got  as  much  as 
94 -4  per  cent. 

As  to  the  quantity  I  gut  per  acre  in  my  experimental 
cultivation,  I  am  able  to  inform  you  that  at  Dunbabin  farm, 
Wavertree,  near  Liverpool,  we  got  42  tons  19  cwt.  per  statute 
acre  ;  and  further,  that  the  steward  of  Mr.  Gibbons  informed 
me  Xos.  1,  2,  and  3  seed  gave  an  average  crop,  while 
No.  I  gave  a  very  heavy  crop,  from  my  Irish  friends  I 
have  not  yet  been  able  to  obtain  particulars  as  to  quantity 
of  crop  per  acre.  Sonic  people  imagine  that  beetroot  is  an 
exhausting  crop.  On  this  point  Mr.  George  Martineau 
gave  very  conclusive  evidence  before  the  Select  Committee 
already  mentioned  as  having  been  held  in  1879.  He  quoted 
Mr.  John  Algernon  Clarke,  secretary  to  the  Central  Chamber 
of  Agriculture,  and  Dr.  Voeleker,  chemist  to  the  lioyal 
Agricultural  Society,  to  the  effect  that  it  is  not  an  exhausting 
crop,  and  that  it  is  one  very  favourable  to  the  growth  of 
wheat,  the  deep  cultivation  necessary  to  grow  beetroot 
increasing  the  production  per  acre. 

As  a  proof  that  the  soil  is  improved  by  the  cultivation  of 
beetroot,  and  the  extra  tilling  and  manuring  which  such 
cultivation  entails,  I  may  mention  the  case  "I  an  estate 
called  Groena,  in  the  Dukedom  of  Anhalt,  which  comprises 
about  700  or  800  acres  of  fertile  land.  They  did  not  plant 
any  beetroot  before  1 837.  and  then  Up  to  1853  Only  a  few 
acres  for  a  trial.  In  1853.  however,  they  began  to  plant, 
about  15o  acres  every  year,  and  in  1856  the  results  proved 
conclusively  that  they  had  got  as  much  corn  as  they  had 
formerly  done  when  (lie  whole  area  of  the  estate  was  devoted 
to  its  cultivation.  (  hi  another  estate,  that  of  ( (ssnarsleben, 
near  Hcrnhurg,  which  comprised  about  1,000  acres  of 
fertile  soil,  they  generally  had  a  little  more  than  half  of  it. 
planted  with  corn.  They  found,  after  introducing  the 
cultivation  of  beetroot,  thai  they  laid  an  increase  of  about 
2  per  cent,  in  the  corn  crop.  In  France,  in  the  Arrondisse- 
nient  of  Valenciennes,  not  only  was  the  corn  crop  increased 
by  the  introduction  of  beetroot,  but  they  were  able  to  feed 
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11,500  head  of  cattle  instead  of  700.  The  conclusion  to 
which  these  furls  point  is  obvious.  Beetroot,  so  far  from 
being  an  exhausting  crop,  positively  enriches  the  soil  if  it 
is  planted  with  a  due  regard  to  rotation.  That  is  to  saj', 
if  some  years  are  allowed  to  elapse  before  the  planting  is 
repeated,  it  is  not  only  a  paying  crop  in  itself,  apart  from 
the  question  of  the  value  of  its  fibre  as  food  for  cattle,  luit 
that  it  positively  increases  th<-  fertility  of  the  ground  for 
wheat  or  other  cereal  production. 

Stable  manure  is  very  efficient,  but  ought  not  to  be  useil 
on  the  land  within,  say,  nine  months  of  planting  the  beet 
root  seed.     Lime  is  often  of  great  advantage  to  the  soil,  but 
an  addition  of  potassium  salts  bus  not  proved  remunerative. 

The  question  naturally  suggests  itself: — How  often  can 
beetroot  be  planted  to  secure  the  advantages  just  mentioned  ? 
I  hav.  taken  particular  care  to  obtain  trustworthy  informa- 
tion on  this  point,  and  find  the  general  opinion  of  those  best 
informed  to  be  once  in  six  to  eight  years.  For  my  own  part, 
and  in  this  1  only  express  a  personal  opinion,  I  think  that 
with  the  help  of  the  advanced  chemical  knowledge  of  the 
present  day.  and  by  use  of  artificial  manures,  the  period 
between  the  beetroot  crops  might  be  considerably  shortened. 
The  cause  of  the  so-called  "  beetroot  idleness  "  of  the  soil  is 
a  too  frequent  planting  of  beetroot  on  the  same  soil;  this, 
however,  has  been  attributed,  not  so  much  to  the  dis- 
appearance of  the  ingredients  of  the  soil  necessary  to  the 
beetroot,  as  to  the  enormous  increase  of  "  nematoids," 
small  insects  whicb  are  like  diminutive  eels,  which,  when 
young,  are  very  agile,  and  penetrate  the  young  roots,  where 
they  gradually  thicken  to  such  an  extent  that  their  moving 
power  is  lost.  It  is  not  alone  the  beetroot  that  these 
insects  attack,  but  all  cereals,  especially  oats,  also  cabbage, 
and  many  other  vegetables.  Their  destruction  occupies  the 
minds  of  the  agriculturists  to  such  an  extent  that  they  have 
actually  founded  a  special  experimental  station  for  this  sole 
purpose.  It  seems  that  the  most  successful  way  of  getting 
rid  of  them  is  to  plant  catch-plants,  that  is,  such  as  the 
nematoids  prefer,  and  then  destroy  the  plants  with  the 
insects.  A  fungus — Arthrobotrys  oligospera — which  was 
found  by  Professor  Zopf  to  destroy  the  nematoids  has, 
however,  only  a  chance  where  a  good  deal  of  water  is 
present  to  sustain  its  existence. 

I  have  seen  it  stated  that  120  nematoids  have  been  found 
in  a  small  beetroot,  and  also  that  five  times  as  much  beetroot 
is  grown  on  soil  free  from  nematoids  as  on  that  infested 
with  that  pest.  What  I  take  to  be  the  proper  rotation  of 
crops  may  be  found  in  a  pamphlet  by  Dr.  C.  J.  Eisbein, 
who  is  the  Professor  of  Agriculture  at  Heddesdorf,  near 
Neuwied.  This  is  as  follows  . — First  year,  beetroot  ferti- 
lised with  stable  manure ;  second  year,  oats  or  barley  ; 
third  year,  clover  and  grass  ;  fourth  year,  wheat  ;  fifth  year, 
peas,  beans,  or  other  leguminous  plants  or  potatoes, 
fertilised  with  stable  manure;  and  sixth  year,  rye.  An 
alternative  succession  would  be :  First  year,  beetroot 
fertilised  with  stable  manure;  second  year,  barley  or 
summer  wheat ;  third  year,  clover  or  grass  ;  fourth  year, 
wheat  |  fifth  year,  potatoes  ;  sixth  year,  oats  ;  seventh  year, 
leguminous  plants,  such  as  peas,  beans,  &c.,  fertilised  with 
stable  manure  ;  and  eighth  year,  rye.  Beetroot  may  be 
planted  again  in  the  fifth  year,  but  as  to  the  advisability  of 
doing  this  I  am  not  in  a  position  to  say  anything  positive. 
As  to  the  cost  of  production  in  relation  to  the  profit,  1  will 
not  trouble  you  with  figures,  but  will  merely  remark  that 
the  profit  is  a  little  more  than  one-third  of  the  outlay.* 
No  other  crop,  in  fact,  brings  such  a  profit  to  the  farmers 
on  the  Continent,  except  where  they  can  plant  tobacco  or 
linseed. 

The  points  to  be  borne  in  mind  in  connexion  with  what 
has  been  already  said  may  be  thus  summarised: — 

1.  That  sugar  beetroot  grows  in  any  soil   if   it   is  rich  in 

soluble  mineral  ingredients,  and  has  nothing  of  pipe- 
clay or  sand  in  its  composition. 

2.  That     sugar    beetroot     requires     a    soil    with    a    deep 

foundation,  and  one  that  i~  \.  r\  equal  in  its  layers. 

o.  That  the  ground  ought   to  be  well  drained,  or   to  drain 
itself  well. 


4.  That  water  is  a  necessity,  but   that  water  in  excess  is 

injurious  to  beetroot  cultivation  ;  and 

5.  That   it   is   impossible   to    plant    beetroot    profitably 

oftener  than  every  fourth  year. 

So  far  1  have  only  spoken  of  the  cultivation  of  beetroot 
from  an  agricultural  point  of  view;  but  I  have  no  doubt  it 
will  be  equally  interesting  to  those  who  regard  the  question 
us  a  purely  financial  one.  On  this  point,  I  may  lie  per- 
mitted to  quote  from  a  publication,  which  is,  no  doubt, 
known  to  most  of  you,  viz. :  "The  Sugar  Cane."  In  the 
issue  for  the  last  month  I  find  the  following: — 

"Since  the  end  of  October  the  following  results  of 
German  and  other  Continental  sugar  factories  for  the 
1888-8'J  campaign  have  been  announced.  These  are 
obtained,  as  usual,  mainly  front  the  Deutsche  Zucker- 
industrie : — 

Dividends  Declai'ed. 

"  Ininiendorf,  45  per  cent.;  I  Ileilhronn,  15  per  cent.; 
Bennigsen,  11  per  cent.,  besides  dividend  to  beet  contractors. 


Net  Profits  Shown. 


Name  of  Place. 

Capital. 

Profits. 

Marks. 
],03ii,iiiiil 

M      1 

Marks. 

254,750 

Per  Cent. 
241 

1,500,000 

162,61 1 

11 

J  till  Kill 

191,063 
12*,573 

81 

160,000 

Offstein 

621,000 

77,162 

125 

KU.OOO 

■4G,37i 

8 

•  See  tabic. 


1  have  nothing  more  to  add  except  to  point  out  the 
immense  advantages  that  would  accrue  to  agriculturists 
both  in  England  and  Ireland  from  the  cultivation  of  beet- 
root as  a  rotation  crop.  The  evidence  given  before  the 
Select  Parliamentary  Committee  in  187'.t,  especially  by 
Mr.  George  Martiueau,  points  clearly  to  the  conclusion 
that  but  for  the  existence  of  foreign  bounties  beetroot  for 
the  manufacture  of  sugar  might  be  profitably  grown  both  in 
Knglaud  and  Ireland  ;  profitably  not  only  in  the  certainty 
of  producing  a  valuable  crop,  but  also  in  enriching  and 
fertilising  the  soil,  and  at  the  same  time  providing  the 
cheapest  and  most  useful  form  of  food  for  cattle.  These 
points,  let  me  remind  you,  are  not  mere  matters  of  individual 
Opinion,  either  of  mine  or  anybody  else.  They  are  facts, 
the  truth  of  which,  as  I  have  endeavoured  to  show,  I  have 
proved  by  my  own  experiments  ami  experience  :  facts  which 
have  also  been  demonstrated  in  an  even  more  conclusive 
way  by  the  continental  examples  already  quoted.  That 
the  cultivation  of  beetroot  would  be  a  good  thing  for 
England,  and  an  especially  good  thing  for  Ireland,  1  hope 
that  what  has  been  already  said  has  done  something  at  least 
to  prove. 

H|s|     1     SSI,  IX. 

Dr,  Hi  Kill:  said  that  to  anyone  acquainted  with  the 
agriculture  of  this  country  or  with  the  manufacture  of  sugar 
tins  paper  would  be  very  interesting.  Dr.  S<  hack-Soinnier 
had  opened  a  future  both  to  Ireland  and  England  for  an 
alteration  in  their  agricultural  system.  It  would  be  of 
course,  a  question  for  farmers  and  landlords  to  consider  how 
far  the  materia]  benefits  to  be  derived  from  the  alteration 
were  borne  out  by  Or.  Sehaek-Soninier's  facts,  but  for  them 
the  great  thing  was  todiscuss  the  results  of  Ins  experiments, 

and  he  should  be  glad  to  hear  the  discussion  op.  necl. 

Mr.  .1.  Gibbons  wished  to  know  if  Dr.  Schack-Sommer 
could. give  them  any  idea  as  to  the  cost  of  growing  a  crop 
of  beetroot  in  this  country,  and  the  value  which  the  agricul- 
turist might  expect  to  get  from  it  '? 
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Mr.  Rhodes  said  he  would  like  to  know  what  kind  of 
manure  was  used  for  growing  the  beets  ?  He  was  not  quite 
certain  whether  it  was  superphosphate,  or  nitre,  or  stable 
manure.  He  was  under  the  impression  that  artificial 
manures  were  largely  used  on  the  Continent,  and  in  con- 
sequence large  percentages  of  sugar  were  obtained. 

Mr.  John  Hates  said  the  reader  had  mentioned  that  his 
two  fields  were  not  specially  prepared,  also  that  the  results  on 
the  German  estate  appeared  to  increase  from  1853  in  tin- 
amount  of  yield  per  acre.  He  should  like  to  know  what 
crops  had  been  previously  grown  on  the  fields  at  Wavertree 
and  in  Ireland.  He  understood  that  nine  months  were  allowed 
to  elapse  before  the  crop  came  up.  He  would  like  to  know 
at  what  time  of  the  year  these  fields  were  treated.  Another 
point  was  the  using  of  a  special  kind  of  catch-plant  to  catch 
injurious  insects.  Were  these  catch-plants  grown  along 
with  the  crops,  and  did  they  come  up  together;  if  so  did  not 
tin  \  take  up  some  of  the  food  or  nutriment  from  the  soil 
which  otherwise  would  have  benefited  the  beets,  or,  was 
there  some  special  way  and  time  for  laying  down  and  rooting 
the  catch-plants  up,  or  were  they  ploughed  up  with  the  crops 
and  picked  out  afterwards  ? 

Dr.  .1.  Campbell  Brown  said  that  Dr.  Schack-Sommer's 
contribution  was  encouraging  to  agriculturists  in  view  of  the 
necessity  for  introducing  some  change — they  knew  not  what 
— into  the  agricultural  system  which  had  hitherto  prevailed. 
The  difficulty  of  finding  a  market  for  beetroots  remained 
and  would  remain  for  some  time,  but  they  hoped  would 
disappear  with  the  abolition  of  bounties.  A  farmer  could 
not  grow  beetroot  for  the  manufacture  of  sugar  to  be  con- 
sumed on  the  premises.  He  must  be  in  easy  reach  of  the 
manufacturer  on  account  of  the  speed  at  which  decom- 
position sets  in,  and  the  manufacturer  was  not  likely  to  set 
up  his  boilers,  &c.  in  the  present  state  of  the  sugar  industry. 
Hut  it  was  worth  trying  to  grow  beetroot  for  the  feeding  of 
cattle  ;  and  he  was  glad  to  see  from  the  details  that  a  good 
deal  of  the  land  in  this  country  could  be  used  for  the  growth 
of  beet  without  any  change  in  the  system  of  agriculture, 
with  the  exception  of  the  change  of  seed.  A  good  deal  of 
the  land  in  Scotland  was  already  grown  on  tin  six-year 
rotation  system.  Another  question  was  that  of  climate. 
Did  the  beetroot  require  a  warm  genial  climate,  or  would  it 
grow  in  tin-  raw  cold  climate  of  the  cast  coast  ? 

Mr.  .1.  W.  ."Mm  Hon  mii  said  beetroot-growing  ought  to  be 
successful  in  this  country,  if  the  fiscal  conditions  on  the 
Continent  were  not  working  against  them.  <  >n  looking  over 
some  figures  about  sugar  that  day  he  found  that  during  the 
last  four  years  (or  since  the  1885-86  crop)  the  cultivation 
of  the  beetroot  had  increased  57  per  cent.,  whereas  the 
cultivation  of  cane  sugar  had  remained  stationary  or  de- 
creased 2  or  :i  per  cent. 

Mr.  Guam.!,  asked  whether  it  would  be  cheaper  to  make 
sugar  from  beetroot  grown  in  this  country  than  from  sugar 
cane  imported  from  abroad? 

.Mr.  Beck  asked  if  it  could  be  ascertained  what  the  real 
profits  to  an  agriculturist  would  be.  He  remembered  a 
crisis  some  years  ago  when  some  special  inquiries  were  made 
us  to  the  cost  of  producing  beetroot  sugar,  and  he  under- 
stood that  the  actual  expense  of  making  beet  sugar  from 
the  root  came  to  about  15s.  a  ton.  They  knew  the  per- 
centage of  sugar  but  they  did  not  know  the  actual  cost  of 
beet  sugar.  They  must  not  forget  that  the  beet  sugar  had 
been  grown  on  virgin  soil  in  England  as  far  as  the  beetroot 
was  concerned.  It  was  generally  understood  that  the  sugar 
beet  took  a  great  deal  of  power  out  of  the  ground.  These 
things  should  be  taken  into  consideration  when  comparing 
results. 

Mr.  E.  Carey  said  it  was  extremely  refreshing  to  get  for 
once  out  of  alkali  making  into  another  branch  of  chemical 
manufacture.  Dr.  Schack-Sommer  had  given  them  an 
estimate  of  the  profit  that  would  accrue  from  the  cultivation 
of  beetroot.  He  (Mr.  Carey)  did  not  quite  understand 
whether  the  profit  was  on  beet  grown  here  or  iu  Germany. 
He  also  understood  that  the  Germans  hail  the  advantage  of 
a  bounty  which  amounted  to  about  'll.  per  ton  on  the  sugar. 
Of  course    that    would    handicap  home   growers  very  much. 


He  would  be  glad  if  Dr.  Schack-Sommer  could  give  them  any 
idea  as  to  what  he  would  estimate  the  actual  profit  to  1"'  to 
an  English  agriculturist,  supposing  he  could  get  results 
similar  to  those  obtained  at  Wavertree  and  in  Inland  ? 

Dr.  Hvktkr  asked  what  prospects  there  would  be  for  a 
farmer  finding  a  market  for  his  beetroot  in  this  country. 
Would  the  sugar  manufacturers  in  this  neighbourhood  or 
elsewhere  he  prepared  to  erect  plant  for  manufacturing 
sugar  from  beetroot  ? 

Dr.  Schai  k-Sommeb  in  replying  said  he  should  begin  by 
answering  the  remarks  of  the  last  speaker.  Of  course  there 
could  be  no  prospect  of  the  farmer  getting  rid  of  his  beet- 
root until  works  were  erected  for  the  purpose  of  preparing 
the  beetroot  for  sugar  manufacture. 

On  the  Continent,  generally,  where  beetroot  was  grown, 
a  certain  number  of  farmers  in  each  district  clubbed  together 
and  built  a  factory,  each  farmer  undertaking  to  deliver  to 
the  factory  a  certain  weight  of  beetroot  during  the  season. 
The  factories  were  run  on  this  principle,  and  after  the 
owner's  contract  quantity  was  worked  up  they  bought 
further  quantities  iu  the  open  market  if  they  deemed  it 
advisable,  but  by  their  system  each  factory  was  secured  ;i 
minimum  quantity  at  a  stipulated  price  each  season.  Asa  rule 
the  several  factories  were  connected  each  with  separate 
estates,  and  built  in  such  situations  as  would  afford  the  best 
facilities  to  the  growers  for  delivering  their  produce. 

With  respect  to  the  probable  profit  of  bet  growing  which 
Ah.  Carey  and  three  other  gentlemen  referred  to,  Dr.  Schack- 
Sommer  said  be  had  prepared  the  following  tabular  state- 
ment of  the  cost  of  planting  and  working  of  sugar  beetroot, 
including  delivery  at  the  works,  viz.:  faking  English 
measures  and  weights,  which  have  been  checked  and  found 
approximately  correct  l>.\   English  fanners. 

Amount  Eealisbd. 

The  result  per  acre:—  L  s.  d. 

1.  33,070  lb.  beetroot  at  Is.  1./.  per  cwt.  . .     13  19  10 

2.  35  per  cent,  residue  for  feeding  cattle 

=11,574  lb.  at  3id.  per  cwt 1   in    2 

3.  8,250  lb.  leaves  and  roots  at. >?.  prewt.      0  is    n 

15     8      I) 

Cost  of  GeowiSo,  &c. 

E  s.  it. 

Fopping  stubble 0    6  0 

Twice  harrowing 0    3  0 

Deep  ploughing  with  four  horses  or  steam  1    2  u 

Twice  harrowing  in  spring 0    2  0 

Artificial  manure 2  10  0 

Drilling,  harrowing,  drilling  and  rolling  .  o  12  0 

Hoeing  and  weeding 0    8  0 

331b.  of  beetroot  seed  at  3fi7.  per  II 0  10  9 

Horsedioed  or  drilled  t  h  rce  times 1 1    6  0 

Hoed  by  hand  twice 0    '.)  o 

Thinning o    5  o 

Banking  the  roots 1    0  0 

Sending  roots  to  works 1  10  0 

To  make  the  silos 0    1  (I 

Interest  on  ground  capital 2  10  0 

Ground  dues  and  taxes 0  18  0 

12  13    0 

£  s.  a. 

Amount  realised  per  acre 18    8    U 

Expense  of  working    (or  all    and  every 
expense  incurred} 12  13    0 

Net  profit  per  acre 5  15    ii 

From  this  table  it  would  he  seen  that  the  cost  of  produc- 
tion per  acre  was  about  12/.  13s.,  and  as  the  produce 
brought  in  the  market  about  18/.  8s.  6rf.  there  would  be  a 
profit  of  ol.  15s.  6d.  peraere  forthe  grower. 

He  thought  he  had  already  anticipated  Mr.  Rhodes' 
question  with  regard  to  the  fertilisers  generally  used  very 
fully  in  the  paper  just  read:  but  with  respect  to  the  two 
experimental  fields,  he  was  not  then  in  a  position  to  slate 
exactly  bow  t In ■  \  were  manured.  He  could  state,  however, 
that  no  artificial  fertilisers  had  been  used  hut  only  ordinary 
farmyard  manure.  The  crop  raised  at  Wavertree  the  year 
before  the  beet  was  sown  was  oats. 

B  2 
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The  question  was  asked  if  the  present  year  hail  not  been 
an  exceptionally  good  one  for  beetroot  growing,  to  which 
Dr.  Sehack-Sommer  replied  that  his  comparisons  were  made 
of  course  with  loots  grown  during  the  same  season,  and 
therefore  nailer  similar  climatic  conditions,  hut  speaking 
generally  the  yield  of  saccharine  in  1889  was  by  no  means 
abnormal  nor  equal  to  the  highest  of  recent  years,  since 
the  yield  of  saccharine  in  18SS  was  over  13  per  cent.,  whilst 
in  1889  the  average  was  under  12  per  cent.  The  weight  of 
roots  per  acre,  however,  in  1889  was  much  heavier  than  in 
ISHS;  a  circumstance  which  might  be  attributed  to  the 
extremely  favourable  conditions  under  which  the  beet  wa6 
sown  in  1889.  Beet  should  be  sown  as  early  as  possible  in 
the  month  of  April,  while  the  ground  contained  a  large 
amount  of  moisture. 

Dr.  Sehack-Sommer  stated  that  the  experimental  seeds 
were  procured  for  him  by  Professor  Scheibler,  who  had 
-elected  them  from  the  best  source  in  Germany.  The}" 
were  of  four  different  kinds,  and  were  of  course  distinguished 
b\  different  German  names.  He  remembered  when  he  was 
a  student  experimenting  with  beetroot  in  the  laboratory  of 
the  Polytechnic  School  at  A.ix-la-Chapelle,  and  at  that  time 
his  experiments  were  made  with  globular  roots  similar  to 
the  one  exhibited.  This  kind  of  root  had  been  abandoned 
in  Germany  for  many  years  past,  and  the  long  carrot-shaped 
root  had  superseded  it.  Quite  recently  France  had  become 
alive  to  the  superiority  of  the  long  root  over  the  old- 
fashioned  globular  one,  and  for  the  past  two  years  had  been 
largely  drawing  her  seed  from  German  sources,  with  the 
result  that  the  production  of  sugar  in  France  had  increased 
to  an  enormous  extent. 

With  regard  to  the  question  of  climate  :  climate  of  course 
affected  the  roots  materially,  but  since  the  experimental 
roots  bad  been  grown  in  Wavertree  and  Ireland  under  the 
most  unfavourable  conditions,  when  the  soil  was  not 
specially  prepared  for  their  growth,  and  the  latter  part  of 
the  season  was  cold  and  wet,  and  yet  the  yield  from  the 
roots  compared  most  favourably  with  the  best  roots  grown 
in  Germany,  it  must  be  admitted  that  the  experiment 
showed  most  indubitably  that  the  climate  of  England  and 
Ireland  was  highly  favourable  to  the  growth  of  sugar  beets. 

In  reply  to  Mr.  Hayes,  Dr.  Sehack-Sommer  said  that  a 
"  catch-plant  "  meant  a  plant  to  which  the  insect  nematoden 
would  he  attracted  for  the  purpose  of  destroying  them.  F'or 
instance,  after  a  crop  of  beetroot  had  been  grown,  and  the 
ground  was  found  to  contain  a  number  of  these  pests,  a  crop 
of  catch-plants  would  be  raised,  the  insects  attracted  to  them, 
and  then  all  destroyed  together;  then  a  crop,  say  of  flax 
or  any  similar  quick-ripening  plant,  might  be  sown,  ami 
after  that  was  gathered  a  second  crop  of  "catch-plants" 
raised  the  same  season  and  so  effectually  clear  the  ground 
of  the  nematoden,  without  losing  the  use  of  the  ground  for 
that  season.  I  may  just  adil  before  closing  that  a  small 
factory,  to  do  50  tons  per  diem,  including  boilers,  machinery, 
in  fait,  a  complete  plant  (not  including  buildings),  has  been 
offered  to  me  at  8,0001. 

After  Dr.  Sehack-Sommer  had  replied.  Dr.  Hurtek  said 
that  it  was  an  important  paper.  He  himself  had  seen  such 
estates  on  the  Continent  as  had  been  described.  Dr.  Schack- 
Sommer  had  given  them  a  number  of  financial  statements 
of  various  companies  ;  did  those  results  include  growing  and 
manufacturing  combined  or  the  manufacture  only  ? 

Dr.  ScHAGK-SoSTMEP  :  The  manufacture  only. 

Dr.  Hi  i;ti:i;  then  said  that  about  two  years  ago  he  had 
seen  a  sad  picture.  He  bad  seen  the  ruins  of  what  had  once 
been  a  large  establishment  near  Magdeburg.  He  inquired 
what  laid  been  carried  on,  and  was  told  "  sugar  manufac- 
ture," and  further  that  the  works  were  not  rebuilt  because 
sugar  did  not  pay.  He  was  glad  to  hear  of  the  dividends 
that  had  been  lately  paid,  and  with  those  figures  in  front  of 
them  he  thought  that  somebody  might  he  induced  to  erect 
works  to  procure  a  small  market  for  beetroots.  There  was 
no  doubt  it  would  he  a  great  assistance  to  tin1  English  and 
Irish  farmers  if  tiny  could  make  a  profit  per  acre  of 
.">/.  1  5*.  Get. 
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Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


Meeting  held  ut  Victoria  Hotel,  Manchester,  on 
Tuesday,  ilh  February  1890. 


Mil.    1VV.N    LEVINSTEIN    IN    THE    CHA1K. 


ON   THE  ESTIMATION  OF   ABSENIC  ACID. 
BY   W.   YOlNllEK. 

When  hydrochloric  acid  and  potassium  iodide  arc  added  to 
a  solution  of  arsenic  acid,  iodine  is  liberated, 

This  takes  place  more  readily  on  boiling,  and  if  the  boiling 
be  continued  for  some  time,  tin-  liberated  iodine  is  eliminated, 
leaving  a  clear  solution. 

On  examining  this  clear  solution  it  is  found  that  the 
arsenic  acid  has  been  reduced  to  arsenious  acid,  which 
on  cooling  and  neutralising  with  sodium  bicarbonate  can 
then  be  titrated  with  standard  iodine  and  the  arsenic 
estimated. 

The  following  experiments  were  made  in  older  to  ascertain 
if  the  arsenic  acifl  was  completely  reduced. 

A  measured  quantity  of  a  standard  solution  of  arsenious 
acid  was  oxidised  by  the  addition  of  hypochlorite  of  lime 
solution,  acidified  with  hydrochloric  acid  ami  boiled  to  expel 
free  chlorine,  potassium  iodide  added,  boiled  until  the  solu- 
tion became  clear,  cooled,  neutralised  and  titrated,  the  iodine 

taken  up  being  equal  to  the  arsenious  aeid  employed. 

Again,  a  measured  quantity  of  a  standard  solution  of 
arsenious  acid  was  oxidised  bj  titrating  with  standard  iodine, 
hydrochloric  acid  added,  boiled  until  the  solution  became 
clear,  cooled,  neutralised  ami  titrated,  the  iodine  taken  up 
being  equal  to  the  arsenious  aeid  employed. 

The  iodine  vapour  driven  off  on  boiling  in  the  last  ex- 
periment was  absorbed  by  passing  it  through  two  bottle-. 
each  bottle  containing  the  same  measured  quantity  of  the 
standard  solution  of  arsenious  acid  neutralised  with  sodium 
bicarbonate. 

The  contents  id'  the  two  bottles  were  then  mixed  ami 
titrated  for  the  execs-  of  arsenious  acid,  when  it  was  found 
that  the  arsenious  acid  which  had  been  oxidised  by  the 
iodine  vapour  driven  off  on  boiling  was  exactly  equal  to  the 
iodine  employed  in  titrating  before  boiling,  showing  that  all 
the  idoine  had  been  eliminated.      The  reaction  is  as  follows  : 

A-1K),  '   2HC1   e  •_'  K I       AsJK)„  +  2KCl  +  OH,  +  Ij 

A-  an  excess  of  potassium  iodide  is  always  emploj  id.  it  is 

general!)  found  on  cooling  that  a  further  slight  liberation  of 
iodine  takes  place,  but  this  i-  prevented  by  the  addition  of  a 
few  cc.  of  glycerine,  which  in  no  way  interferes  with  the 
working  of  the  method.      Nitric  at  id  and  nitrates  if  present 


Feb.  28, 1890.1         THE  JOURNAL   OF  THE   SOCIETY   OF  CHEMICAL  INDUSTRY. 


159 


must  be  eliminated.  The  more  hydrochloric  acid  present 
the  sooner  the  liberated  iodine  is  driven  off  on  toiling. 
Kesults  obtained  by  this  method  agree  closely  with  results 
obtained  by  reducing  with  sulphurous  acid.  This  method 
has  been  employed  for  estimating  the  arsenic  acid  in  various 
substances,  and  has  been  found  to  give  results  closely 
agreeing  with  those  obtained  by  the  other  well-known 
methods  for  estimating  arsenic. 

Discussion. 

Dr.  ISatley  said  that  lie  did  not  gather  from  Mr.  Younger's 
remarks  whether  he  claimed  any  originality  for  the  method. 
Asa  matter  of  fact  the  distillation  of  oxides  with  hydro- 
chloric acid  and  estimation  by  passing  the  chlorine  evolved 
into  a  solution  of  potassium  iodide  had  been  long  ago  pub- 
lished by  liunsen  and  by  Fresenius,  whose  methods  only 
varied  in  detail.  The  method  was  an  admirable  one  anil 
capable  of  a  high  degree  of  accuracy  when  proper  pre- 
cautions were  taken.  If  its  application  to  the  determination 
of  arsenic  acid  were  new,  then  lie  thought  Mr.  Younger 
deserved  the  thanks  of  the  Society  for  bringing  it  before 
them,  though  he  had  used  it  himself  regularly  in  the 
laboratory  as  a  general  method,  and  took  it  that  as  issued 
by  Bunsen  it  was  intended  to  apply  to  all  peroxidated 
compounds. 


ANALYSIS  OF  DEACON  GASES. 

BY  W.    YOUNGER. 

The  following  is  a  method  which  I  have  employed  to 
ascertain  the  composition  of  the  Deacon  gases. 

The  chlorine,  hydrochloric  acid,  moisture,  air  and  excess 
of  nitrogen  are  obtained  from  one  aspiration,  which  is 
taken  by  means  of  the  apparatus  described  in  my  paper 
in  the  Journal  of  the  Society  of  Chemical  Industry,  VIII., 
88—89,  to  which  is  added  three  Small  bottles,  about  30  re. 
capacity  each,  containing  oil  of  vitriol,  each  of  which  is 
weighed  separately  before  taking  an  aspiration. 

In  the  accompanying  Figure  the  gases  are  first  drawn 
through  the  bottles  containing  the  oil  of  vitriol  for  the 
purpose  of  absorbing  the  moisture,  then  through  the  tube 
containing  arsenious  acid,  from  which  we  obtain  the  chlorine 
and  hydrochloric  acid,  while  by  means  of  the  ox^m 
apparatus  we  obtain  a  readmg  of  the  oxygen  in  the  giro's 
contained  in  the  graduated  box,  which  gives  us  by  calcula- 
tion the  air,  the  remainder  of  the  gases  in  the  box  being 
taken  as  nitrogen. 

After  the  aspiration  is  taken  a  chloride  of  calcium  tube 
is  coupled  up  to  the  oil  of  vitriol  bottles  and  air  drawn 
through  all  three  in  order  to  remove  any  chlorine  which 
might  be  contained  in  the  space  above  the  oil  of  vitriol. 
The  three  bottles  arc  then  weighed,  the  increase  in  weight 
giving  us  the  moisture.     The  chloride  of  calcium  tube  is  for 
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the  purpose  of  drying  the  air  before  passing  it  through  the 
oil  of  vitriol. 

The  method  for  obtaining  the  chlorine  and  hydrochloric 
acid  is  described  in  my  paper  referred  to  above,  while  the 
air  and  excess  of  nitrogen  are  obtained  by  calculation  after 
having  taken  a  reading  of  the  oxygen.  It  was  necessary, 
however,  to  ascertain  if  any  of  the  chlorine  or  hydrochloric 
acid  was  taken  up  by  the  oil  of  vitriol,  for  which  purpose 
the  total  chlorine  was  estimated,  the  contents  of  the  three 
bottles  being  found  to  contain  about  0'03  of  a  grain. 

The  volume  of  the  chlorine,  hydrochloric  acid,  moisture 
and  gases  contained  in  the  box  are  taken  as  the  volume  of 
the  gases  which  have  been  drawn  through,  and  from  which 
the  per  cent,  by  volume  of  each  is  calculated. 

An  aspiration  of  the  Deacon  gases  was  taken  which  gave 
the  following  results  : — 

Per  Cent. 

Air 80 '50  by  volume. 

Chlorine.. 4*41        „ 

Hydrochloric  acid O'O)         „ 

Moisture 2"-lij 

Eicessof  nitrogen  (by difference),,    18"57       „ 

lOO'OO 
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Meeting  held  in  the  College  of  Science,  Thursday, 

February  6th,  1890. 


JIE.    JOHN    PATTINSON    IX    THE    CHAIR 


Mk.  Savii.ii:  Sha-w  exhibited  a  deposit  of  copper  sulphate 
which  had  formed  in  the  Hue  of  a  gas  stove.  The  stove 
bail  a  copper  Hue,  and  lie  explained  the  formation  of  the 
deposit,  which,  though  greyish  white,  contained  water 
nearly  corresponding  with  that  required  by  the  formula 
CuS04.5  ll.o,  by  supposing  that  the  copper  first  oxidised, 
and  that  the  copper  oxide  then  brought  about,  in  the  way  in 
which  many  metallic  oxides  are  known  to  do,  the  combina- 
tion of  subphur  dioxide,  from  the  combustion  of  sulphur  in 
the  gas,  with  oxygen;  the  trioxide  so  formed, or  the  acid 
forme. l  from  its  reaction  on  the  steam  present,  then  forming 
copper  sulphate  with  the  copper  oxide. 

Mr.  Lovibond  instanced  a  similar  case  which  had  come 
nnder  his  knowledge,  in  which  the  bottom  of  a  large  brewing 
copper  was  destroyed  and  converted  into  copper  sulphate 
through  the  use  of  a  coal  containing  an  unusually  large 
amount  of  sulphur. 

t»X>w» — 


PERSONAL    RECOLLECTIONS    OF    THE 
"BACHET"  PROCESS. 

I!Y   JOHN  MORRISON,  CHEMICAL    ENGINEER,   NEWCASTLE- 

ON-TYNE. 

Introductory. — One  of  the  earliest — if  not  the  very  earliest  — 
of  the  various  alkali  processes  carried  out  on  the  Tvne 
consisted  in  the  decomposition  of  salt  with  litharge  for  the 
production  of  caustic  soda — 

(2  NaCl  +  2  PbO  +  H20  =  2  NaHO  +  PbOPbClj.) 

117     +      440  +  18    =        80      +         501 

This  process  was  started  at  the  Walker  alkali  works  s,, 
far  back  as  the  year  1799,  the  salt  being  obtained  from  a 
brine  shaft  connected  with  the  Walker  colliery.  The  Walker 
works  appears  to  have  been  the  pioneer  British  alkali 
manufactory,  and  it  is  an  interesting  fact  that  the  old 
hauling  engine,  with  its  massive  oak  beam  and  curious  "  sun 
and  planet"  motion — which  had  been  erected  in  1  TfSS  at  the 
above  pit  by  Messrs.  Bolton  and  Watt— was  not  only  a  few- 
years  later  saddled  with  the  pumping  of  this  brine,  but  was 
in  active  and  useful  work  so  recently  as  10  or  12  years  ago. 
Its  steam  was  originally  raised  in  (I  believe  east  iron)  waggon 
boilers,  and  one  or  more  of  those  of  wrought  iron  which 
soon  replaced  the  others,  were,  if  I  mistake  not,  in  use  as 
tanks  nil  to  the  final  dismantling  id'  the  Walker  works. 

How  long  the  salt  litharge  process  was  continued  at 
Walker's  there  seems  to  be  no  record  to  show  :  but  it  was 
probably  abandoned  prior  to  the  adoption  of  the  Leblanc 
process  there  in  1821.  It  is  therefore  not  a  little  singular 
that  at  the  very  works,  where  half  a  century  before  the 
French  process  had  probably  ousted  that  of  laud  DundonaJd, 
a  French  gentleman  was  allowed  to  do  his  best  to  turn  the 
tables  on  his  own  country  man,  and  to  overthrow  that  proci  ss 
which  the  late  Mr.  William  Gossage  was  wont  to  liken  to  a 
cat  with  nine  lives,  which  none  more  than  he  had  striven  to 
destroy. 

I'p  to  the  repeal  of  the  salt  tax  in  1823  the  Walker 
Alkali  Company  enjoyed  the  peculiar  privilege  of  being 
allowed  to  make  salt  for  soda  manufacturing  purposes  free 
of  duty  .  And  with  a  litharge  process  so  extremely  imperfect 
it  can  only  have  been  this  fact,  allied  with  what  we  should 
consider  the  then  enormous  price  of  soda,  which  at  all 
enabled  the  manufacture   to  be   carried   to  a   remunerative 

issue. 

In  1869  M.  Bachet,  a  French  banker  and  chemist,  who 
had  pre\  iously  experimented  at  I  lhauny,  induced  the  Walker 
Alkali  Company  to  erect  experimental  plant  for  the  manu- 
facture of  caustic  soda  by  his  process,  which  differed  from 
that  of  Lord  Dundonald  in  the  use  of  lime,  and  in  the 
regeneration  or  revivifying  of  the  lead  for itinuous  use. 

The  plant  was  erected  alongside  what  those  who  knew  the 
Walker  works  2o  years  ago  will  remember  as  the  "hypo" 
house,  where  the  Losh  hyposulphite  soda  process  was 
canied  on. 

Sodification. — One  part  litharge,  one  part  lime,  half  a 
part  salt,  and  four  parts  water  were  ground  together  in  an 
ordinary  pan  or  mortar  mill  for  about  20  minutes,  by  which 
time  the  creamy  mass  consisted  of  oxychloride  and  by  drated 
oxide  of  had,  undecomposed  litharge,  salt,  and  hydrate 
of  lime,  with  caustic  soda  equal  to  8  to  Id  per  cent,  on  the 
litharge  employed  instead  of  a  theoretical  l7-93  percent.  The 

use  of  lime,  however,  in  this   way  was    soon    abandoned,  tot 

though  it  increased  the  solubility  of  the  litharge,  and  caused 
a  bettei  decomposition,  it  possessed  serious  disadvantages. 
M.  Bachet  therefore  subsequently  treated  two  parts  litharge 

and  two  parts  salt  with  four  parts  water  on  the  mill,  which 
gave  about  the  same  total  numerical  result  in  soda  as  before, 
but  with  double  quantities  of  lead  and  sail. 

In  practice  the  proportions  were  2  cwt.  litharge.  2  ewt. 
salt,  anil  I  cwt.  water,  these  weights  being  adapted  to  the 
capacity  of  the  plant  in  use.  The  mixture  was  ground  on 
the  mill  finai  20  to  30  minutes,  by  which  time  the  whole  had 
become  white  and  thick.  The  large  excess  of  water  was 
requisite  to  bring  the  mass  into  a  suitable  consistency  for 
pumping,  and  as  soon  as   the  mill   operation  was  completed 

the  charge  was  ran  off  into  a  well,  and  thence  forced  into 
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filter-presses  at  a  pressure  of  100  lb.  to  140  lb.  per  square  inch. 

This  probably  was  the  earliest  used  of  filter-presses  for 
manufacturing  purposes  onthe  Tyne.  The  expressed  liquors 
standing  about  40°  T\v.  contained  the  soda  together  with 
a  large  quantity  of  salt,  and  Pb( )  equal  to  about  1{  per  cent. 
of  the  litharge  used  j  and  after  precipitation  with  Xa.,S  of 
the  PbO  as  I'bS,  the  clear  portion  was  run  into  open  pans 
and  boiled  down.  The  salt  as  rapidly  as  it  collected  was 
fished  out  and  thrown  on  to  perforated  iron  draining  benches 
suspended  over  the  pans,  the  steam  from  the  boiling  brine 
being  intended  to  percolate  these  fishings,  and  to  carry  back 
to  the  pans  their  last  traces  of  caustic  soda.  Hut  it  was  an 
extremely  imperfect — if  not  wholly  useless — arrangement, 
and  a  hydro-extractor  would  probably  have  proved  infinitely 
more  efficient. 

When  as  much  salt  as  was  possible  had  been  fished  from 
the  liquors,  they  were  run  into  a  caustic  pot  to  be  finished 
in  the  usual  manner.  But  it  was  found  very  difficult 
with  the  appliances  and  methods  in  use  to  completely  separate 
the  eaustie  soda  from  the  salt.  For  whereas  the  first  brine 
fishings  contained  ouly  about  23  per  cent.  NaHO,  the 
proportion  steadily  increased  as  the  evaporation  advanced, 
so  that  the  later  fishings  would  test  as  much  as  IS  per  cent. 
to  16  per  cent.  NaHO. 

Si  uiie  of  this  excess  was  removed  by  lixiviatiou  with  fresh 
liquors,  but  the  practical  results  were  by  no  means  as 
satisfactory  as  could  have  been  desired. 

Regeneration. — The  magma  from  the  filter-presses  was 
returned  to  the  mill,  ground  up  with  a  little  fresh  water,  and 
repressed  to  extract  last  traces  of  soda.  The  clear  liquor 
standing  about  18  TV.  was  added  to  that  from  the  first 
pressing;  and  the  pressed  cakes,  which  t  lien  weighed  "-'"j  per 
cent,  to  30  per  cent,  more  than  the  original  litharge,  were 
once  more  ground  up  with  a  little  water  and  pumped  into  a 
conical  iron  regenerating  vessel.  Here  a  quantity  of  lime 
water  equal  to  about  10  times  the  weight  of  the  original 
litharge  was  added,  the  whole  agitated  for  HO  to  40  minutes, 
and  allowed  to  settle,  the  clear  liquor  being  run  off  to  vats. 

Then  the  precipitate  at  the  bottom  of  the  regenerator 
was  treated  with  a  second  10  parts  lime  water,  boiled  fol- 
ia minutes  with  constant  agitation,  and  the  clear  liquor 
added  to  the  first  in  the  vats.  During  this  operation  the 
precipitate  began  to  lose  its  white  colour,  and  after  another 
repetition  with  a  third  10  parts  water  the  clear  liquor 
gradually  became  bright  green.  Finally  a  third  boiling  with 
only  five  parts  bine  water  was  given,  aud  then,  when  after 
settling,  the  supernatant  liquors  were  run  off,  the  ma~>  at 
the  bottom  of  the  vessel  was  found  to  be  completely 
transformed  into  litharge  again,  and  ready  for  a  Fresh 
operation  on  the  mill. 

The  whole  amount  of  water  therefore  used  was  equal  to 
35  times  the  weight  of  the  original  litharge  employed.  Tie- 
first  agitation  with  cold  water  extracted  the  last  traces  of 
salt,  and  (as  calcium  chloride)  a  portion  of  the  chlorine 
combined  with  the  lead.  And  the  remaining  washings 
with  hot  water  removed  the  rest  of  the  chlorine,  besides 
dehydrating  the  hydrated oxide  of  lead.  The  decomposition 
of  the  PbCl  formed  of  necessity  the  first  reaction,  for  the 
presence  of  this  PbCl  prevented  the  last  oue  taking  place. 
And  it  was  absolutely  necessary  to  run  off  the  clear  liquors 
without  delay,  as  a  reverting  reaction  rapidly  ensued. 

The  large  volume  of  lime  water  employed  necessarily 
carried  away  much  lead  in  solution.  An  amount  indeed 
equivalent  to  about  one-tenth  of  the  weight  of  litharge 
originally  employed.  It  was  necessary,  therefore,  to  recover 
this  by  passing  through  the  regeneration  liquors  in  the  vats 
a  current  of  carbonic  acid  gas  until  a  slip  of  blue  litmus 
paper  became  red.  The  settled  liquors  having  then  been 
run  off,  the  PbC03  precipitate  was  collected  and  boiled  for 
half  an  hour  in  water  to  which  the  requisite  quantity  of 
lime  was  added  for  the  formation  of  CaC03  aud  PbO.  This 
reaction  readily  took  place,  but  the  difficulty  then  was  to 
separate  the  lead  from  the  chalk.  And  the  only  plan  which 
seemed  to  offer  was  to  maintain  a  gentle  agitation  just 
sufficient  to  keep  the  milky  white  CaC03  in  suspension  until 
siphoned  gradually  off.  When  this  operation  was  carefully 
performed,  about  50  per  cent,  of  the  PbO  originally  pre- 
cipitated was  found  at  the  bottom  of  the  vessel  nearly  free 
from  CaCo3.     The   siphoned  liquors  containing  the  CaC03 


and  the  remainder  of  the  PbO  were  then  treated  with 
sufficient  hot  water  to  dissolve  the  latter.  And  finally  the 
( !a( '( )j  was  settled  out  as  worthless,  and  the  clear  liquor  was 
removed  for  process  use.  It  was,  in  fact,  of  the  utmost 
importance  to  preserve  this,  for  the  C02  present  in  Tyne 
water  would,  if  not  got  rid  of  in  this  way,  have  seriously 
affected  the  results  in  a  process  requiring  such  immense 
quantities  of  water  for  its  completion. 

I  ought  to  mention  that  at  first  the  PbC03  precipitates 
were  regenerated  in  a  specially  constructed  reverberatory 
furnace,  but  the  method  was  so  obviously  objectionable  that 
it  was  speedily  supplanted. 

The  advantages  of  M.  Bachet's  newer  method  over  the 
original  "  lime  system  "  were  as  follows  : — 

1.  Increased  facility  of  regeneration.  For  whereas  100 
parts  water  were  necessitated  by  the  old  plan,  35  parts  only 
of  lime  water  sufficed  in  the  amended  one  In  fact  the 
excess  of  lime  first  used  really  retarded  the  regeneration, 
and  the  reduced  quantity  of  water  and  lime  in  the  new 
system  considerably  diminished  the  total  quantity  of  lead 
dissolved  even  with  the  double  quantity  of  litharge  used. 
For  the  effect  of  the  additional  lime  itself,  apart  from  the 
increased  water,  was  to  augment  the  PbO  solubility. 

In  the  amended  process  the  liquors  from  the  first  pressing 
contained  about  -25  per  cent.  PbO,  aud  those  from  the 
second  prosing  about  -lOper  cent.  PbO,  which  represented 
about  one-third  the  quantity  present  in  the  lime  process 
liquors. 

2.  The  composition  of  the  magma  in  the  improved  process 
was  so  comparatively  constant  that  testings  of  each  pressing 
were  not  absolutely  necessary.  This  was  decidedly  not  the 
case  after  three  or  four  operations  when  working  with 
lime. 

3.  An  increased  regenerative  rapidity  resulted  in  the  new- 
method  from  the  more  rapid  settlement  of  the  lead  from 
each  regenerating  water. 

I  here  subjoin  the  results  of  a  scries  of  operations  which 
I  find  in  my  note-book,  though  in  all  probability  they  did  not 
represent  average  work. 

1st  operation  : — - 

-  ewfc.  fresh  litharge. 
2      „     salt. 
4      ,.    water. 
Produce  =  8'29  lb.  NaHO  =  3'7  per  cent,  on  PbO. 
Magma  from  presses  -  288  lb. 

Soda  brine  =  608 lb. containing  '25  pel nt. 

PbO  =  H  per  cent,  on  PbO. 

Magma  regenerated  with  30  parts  water  to  which  12  lb.  CaO 

were  added. 

2nd  operation  : — 

Regenerated  litharge. 

2  cut.  salt. 
4      .,    water. 
Produce  =  5'G-t  lb.  NaHO  and  211  lb.  magma. 

3rd  operation : — 

Twice  regenerated  litharge  with  NaCl  and  H20  as  before. 
Produce  =  5'83  lb.  NaHO  aud  214  lb.  magma. 

4th  operation  : — 
Thrice  regenerated  litharge  with  NaC!  and  II. o  as  before. 
Produce  =  irii'.i  lb.  NaHO  aud  215  lb.  magma. 

These  four  operations  therefore  required  no  less  than 
about  13  tons  water  for  regeneration,  anil  16  cwt.  for 
sodification  (less  only  the  quantity  returned  to  process  from 
the  PbC03  precipitating  vats),  against  a  production  of 
25-85  lb.  NaHO. 

Objections.  —  Hence,  however  promising  the  Bachct 
process  might  have  been  iu  theory,  it  must  be  evident  that 
there  were  immense  difficulties  to  overcome  in  practice. 
There  were  great  volumes  of  water  and  large  masses  of  solid 
materials  to  be  moved  about  in  order  to  secure  a  compara- 
tively insignificant  output,  and  where  you  had  perforce  to 
chuck  in  expensive  litharge  by  the  hundredweight,  in  order 
to  extract  with  difficult;  XalU  I  by  (one  might  almost  -a\  ) 
the  pound,  it  becomes  evident  that  strangulative  commercial 
losses  were  almost  inevitable.  But  M.  Bachct  himself  was 
always  hopeful  and  indomitably  persevering.     And  yet  while 
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I  by  no  means  think  that  the  two  years'  experiments  al 
Walker  nearly  exhausted  the  subject,  they  made  it  to  mj 
mind  perfectly  clear  that  the  salt  litharge  decomposition 
would  require  to  1"--  much  more  complete,  that  the  losses  in 
irrecoverable,  and  in  depreciated  lead  would  have  to  be  much 
less  seriousj  that  the  enormous  consumption  of  water  would 
have  to  be  greatly  reduced  j  and  that  the  separation  of  the 
NalH  I  from  the  brine  and  the  fished  salt  would  have  to  be 
rendered  much  less  difficult  before  anj  practical  man  could 
reasonably  anticipate  an  approaching  dawn  of  sneer--. 

M.  Bachet  maintained  that  the  new  soda  resulting  from 
the  reaction,  PbO  +  XacS  +  HsO  =  PbS  +  2  XalH  >,  would 
defray  the  cost  of  the  Xa.jS  used  to  precipitate  the  lead 
from' the  pressed  liquors.  Hut  the  peat  depreciation  in 
lead  value  involved  by  the  sale  of  the  PliS  to  the  lead 
smelters,  at  one-third  or  one-fourth  the  cost  of  the  original 
litharge,  far  more  than  counterbalanced  tin-,  and  was  indeed 
a  rather  discouraging  drawback. 

It  was  also  hoped  that  the  pressed  soda  liquors  might  be 
repeatedly  employed  on  the  mill  with  the  regenerated 
litharge;  bu»  it  was  found  that  they  caused  no  reaction 
without  an  addition  of  -air  nearly  equal  to  that  employed  at 
first. 

In  the  same  way  it  was  also  discovered  that  when  fished 
salt  was  substituted  for  fresh  salt,  a  considerably  reduced 
chemical  action  ensued.  That  in  fact  whatever  soda 
remained  in  the  fished  -alt  remained  not  simply  dormant 
but  in  some  occult  way  retarded  the  desired  decomposition, 
and  that  hence,  the  same  total  amount  only  of  XaHO  was 
obtained  from  it  as  would  have  resulted  from  the  use  of  a 
corresponding  amount  of  fresh  salt  wholly  free  from  X'alN  I. 
Then  there  was  the  great  difficulty  in  separating  the  XaHO 
from  the  fished  salt,  to  overcome  which  the  conversion  of  the 
XaHO  in  the  brine  liquors  into  NaHCO^  and  recovery  bj 
ipitation  from  the  more  soluble  salt  was  attempted. 
But  so  far  as  tried  the  plan  was  not  a  success. 

Numbers  of  temperate  and  intemperate  estimates  as  to 
manufacturing  costs  were  from  time  to  time  during  the 
course  of  the  experiments  painfully  elaborated,  but  no 
one  series  of  calculations,  so  far  as  practical  accuracy  was 
concerned,  had  probably  any  right  to  he  regarded  as  more 
demonstrably  reliable  than  another. 

I  have  several  among  my  stray  memoranda,  and  ma_\  just 
give  one  as  an  example  : — - 

Hough  preliminary  data  for  estimating  manufacturing 
costs : — 

Easis  =  batch  of  5  cwt.  litharge-,  ,  ,,  , 

,  ™it        ?  TV  ith  a  production  of  4  per  cent. 
a  cwt.  salt        s         NaHO  or  litharge  used, 
and  10  cwt.  water    J 
Four  per  cent.  XaHO  or  litharge  =  22'  4  lb.  XaHO  per  batch. 

Lb.       Lb. 
Mixed  liquors  from  1st  and  2nd  pressing  =  15  cwt.  or    1,680 

Less  total  water  on  magma IS  I 

—    1.4SC 
Add  water  in  Na&  precipitating  solutiou  =  say 14 

Total  water  to  be  evaporated  from  soda  brine  per  batcli  =  Baj   1  500 

per  :i'l  lb.  pure  XaHOor  32  lb.  70  per  cent,  of  

caustic  soda  =  49  tons  per  1  ton  70  per  cent,  caustic 

soda.  L1>. 

gait  per  batch  of  soda  liquor 660 

Less  salt  retained  in  70  per  cent,  caustic  soda 323 

Less  >"aCl  per  batch  transformed  into  XaHO  and 
FbCl *•-'-       46i 

Salt  per  batch  to  be  fished  out =  say  5144 

=say,  16  tons  perl  ton  70  per  cent,  caustic  soda.  — 

Say,  1  part  CaO  soluble  in  700  parts  II  '  >■ 

Lime  water  for  regenerating  pressed  magma  =  35  times  weight  of 
original  litharge,  or  19,600  lb.  per  batch  =  28  lb.  CaO  per  batch  or 
17i  cwt.  per  1  ton  7u  per  cent,  caustic  soda. 

Also  6'8  lb.  CaO  orfi.SCO  lb.  (say,  7,000  lb.)  limo  water  will  be 
necessary  for  regenerating  PbCOa  =  11  cwt.  CaO  per  1  ton  70  per 
cent,  caustic  soda. 

Total  CaO  per  1  ton  70  per  cent,  caustic  soda  =  say.  22  cwt. 

The  calcination  of  this  lime  should  nearly  produce  sufficient  CO.. 
For  precipitating  the  PbO  in  regenerating  waters;  orCOj  produced 
from  coke  would  give,  say,  7'7  lb.  COs  from  4*7  lb.  coke  (at  15  |nr 
cent.)  to  convert  th  •  W2  lb.  PbO  into  46*9  lb.  PbCOaor  say  3  cwt. 
per  i  t  in  70 percent.  NaHO. 

D  | iationof  lead  in  soda  liquors.     If  latter  contain  1  lb.  PbO 

per  10  lb.  NaHO,  there  will  be224  lb.  PbO  or  240  lb.  PbSperton 
I  ore  Na  Hi )  =  1881b.  PbS  perl  ton  7"  per  cent  caustic  soda,  which 
at,  say,  161.  depredator}  loss  per  ton  -  22s.  lid.  per  ton  70  per  cent, 
soda. 


From  this  and  a  considerable  quantity  of  minor  data.  I 
calculated  on  October  24th,  1871,  the  Bachet  manufacturing 
costs  per  1  ton  70  per  cent,  caustic  soda  to  be  as  follows: 
It  will  be  evident,  however,  that  the  estimate  is  extremely 
incomplete  and  speculative.  For  instance,  I  have  presumed 
upon  the  cos(  of  water  to  be  wholly  represented  by  the  cost 
of  pumping  from  the  river,  to  say  nothing  of  its  storage,  &c. 
Also  the  cost  of  finishing  or  fusing  the  caustic  soda,  and  some 
other  items,  are  probably  very  wide  of  the  mark.  Nothing 
also  is  down  for  oxidising  sulphides  or  caustic  liquors.  Still, 
it  formed  an  honest  attempt  at  reasonable  accuracy  at  the 
time  named,  the  presumption  being  (somewhat  unfairly, 
perhaps)  that  certain  difficulties  then  unresolved  were  really 
practically  overcome,  or  would  be  so  with  larger  and  more 
perfectly  equipped  plant.  Anil  the  figures  given  having  In  .  n 
reduced  from  those  yielded  h\  an  assumed  weekly  output  of 
50  tons  70  per  cent,  caustic  soda,  were  thought  to  offer  a 
much  better  chance  towards  arriving  at  practical  accuracy 
than  any  which  might  be  directly  based  upon  a  single  ton. 

Costs  of  1  Tox  70  Per  C'ext.  "Bachet"  Caustic  Soda 
reduced  from  figures  obtained  from  a  50-tox 
\\eeki.y  Estimate. 

£  s.    il.      £    s.    d. 

Coals  3  11    84 

Coke 0    1    !| 

Burnt  lime 0  1s    jj 

1  11    14 

Depreciation  on  lead  as  sulphide 12    0 

Further    loss     of    lead     throughout 

process,  say 1    n    0 

Loss  of  salt 1    3    li 

S    5    75 

Labour : 

Engines  and  boilers 0    3  10} 

Mills  and  presses 2  14   8} 

Oxychloride  regenerators 0    9    7 

PbCOj  regenerators 0    2  10} 

Soda  liquors  (precipitation  of  PbS, 

ir.  ic.) 0     0  114 

Soda    liquors    (evaporation,    liriii'-', 

fishing,  &e.  &c.) 113    1 

Preparing  lime  water 0    n  11  \ 

Finishing  and  packing  causticsoda.    0    15 

Repairs  and  sundries 0    2    41 

Caustic  drums 10    0 

0    9  10 

Management,  Ac 0    S    7 

Interest  on  capital  and  depreciation..    118    5J 

2    2    04 

Total  manufacturing  costs 10    3    74 

I  do  not  recollect  at  this  distance  of  time  the  market  value 
of  70  per  cent,  caustic  soda  in  1871,  but  in  all  probability  it 
did  not  exceed  12/.  to  15/.  per  ton. 
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AN  ACCOUNT  OF  THE  MANUFACTURE  OF 
PHOSPHORUS.— Part  I. 

BY    J.    B.    READMAN,    D.SC,    F.R.S.E.,    F.C.S. 

Therk  are  few  more  interesting  elementary  substances 
than  phosphorus.  Its  history  is  associated  with  the  later 
alchemists,  and  the  uses  to  which  it  is  now  applied  are 
numerous  and  important. 

It  appears  to  be  nearly  certain  that  phosphorus  was  first 
discovered  by  Brand  or  Brand*,  an  alchemist  belonging  to 
Hamburg,  more  than  two  centuries  ago.  He  prepared  the 
clement  from  evaporated  urine,  which  contains  but  a  small 
amount  of  phosphoric  acid.* 

The  process  was  at  first  kept  secret,  but  was  afterwards 
sold,  and  then  the  method  of  preparing  phosphorus  began 
to  be  found  out,  for  it  appears  that  the  Hon.  Robert 
Boyle  contributed  a  paper  on  phosphorus  to  the  Royal  Society 
in  1680.  He  obtained  it,  as  Brand  did,  by  heating  a  mixture 
of  evaporated  urine  and  sand  in  an  earthenware  retort, 
condensing  the  distillate. 

About  a  century  later  Galin  discovered  the  existence  of 
phosphate  of  lime  in  bones,  and  in  a  few  years  after  we 
learn  that  the  Swedish  chemist  Scheele  described  in  detail  a 
process  by  which  he  prepared  phosphorus  from  bone-ash. 

He  warmed  the  bone  ash  with  dilute  nitric  acid  and  then 
precipitated  the  soluble  lime  with  sulphuric  acid.     He  then 

*  The  usual  amount  of  phosphoric  acid  in  urine  is  '21  per 
cent.  =  '091  per  cent,  of  phosphorus. 


evaporated  the  liquid  from  which  the  gypsum  had  bei  n 
separated  to  a  thick  syrup  and  distilled  the  dried  residue 
with  charcoal. 

This  roundabout  process  was  first  simplified  by  Nicolas 
and  Pelletier,  and  afterwards  improved  upon  by  Fourcroy 
and  Vauquelin,  Those  chemists  treated  the  ground  bone- 
ash  direct  with  sulphuric  arid,  first  determining  the  exact 
amount  of  acid  required  for  its  complete  decomposition. 
About  this  time  phosphorus  was  proved  by  Lavoisier  to  be 
an  elementary  body. 

Bone-ash  has  been  used  for  the  preparation  ot  phosphorus 
from  the  days  of  Scheele  till  quite  within  recent  years. 
Now,  however,  native  mineral  phosphates  of  lime  containing 
quite  as  much  phosphorus  as  bone-ash  contains  have  taken 
the  place  of  the  latter  in  the  estimation  of  the  phosphorus 
manufacturer,  owing  no  doubt  to  the  lower  price  at  which 
it  can  be  obtained. 

When  selecting  a  phosphate  of  lime  for  the  production  of 
phosphorus  by  the  ordinary  method  care  is  taken  to  obtain 
one  which  contains  a  high  percentage  of  phosphorus,  ami 
at  the  same  time  a  minimum  amount  of  iron  and  alumina. 
We  shall  see  the  reason  of  this  when  the  details  of  the 
process  are  further  described. 

Pure  bone-ash  conforms  to  this  description  to  a  marked 
degree,  as  we  may  see  by  the  following  analysis  : — 

Per  Cent. 

Phosphoric  acid 39'55 

Lime 52'46 

Magnesia 1*02 

Ferric  oxide 0*17 

Silica 0'51 

Carbonic  acid,  alkalis,  lluorine,  &c .  4-4S 

Water 1*86 

100-00 

Among  the  mineral  phosphates  that  are  met  with  in  the 
market  suitable  for  the  manufacture  of  phosphorus  those 
known  as  Canadian,  Spanish,  Somme,  Sombrero,  and 
Norwegian  apatite  may  be  taken  as  typical  examples.  The 
following  are  analyses  of  these  :— 




Canadian.  Spanish. 

Somme. 

Sombrero. 

Phosphoric  acid  (P:»05)  . 

3751 
51-18 

8-38 

J      .. 

2-85 
0-08 

:t:i-:is 

47-16 

4-10 

2-59 

o-sn 

■• 

0T.7 

" 

7-30 

■l-oi 

35-29 
60-22 
2-97 

[     2-4G 
8-20 

3-fil 

no 

34-78 
37-97 

1-l.i 

•• 

Total  water  and  organic 

0-45 

2-84 
12-3li 

C 
10-08 

100-00 

100-00          99-15 

100-00 

Another  mineral  phosphate  found  native  in  one  of  the 
Leeward  Islands  in  the  West  Indies  and  known  by  the  name 
of  "  Redonda"  phosphate — from  the  small  island  from  whence 
it  is  derived— lias  been  proposed  as  a  source  of  phosphorus.* 

*  The  island  of  Redonda  is  situated  about  25  miles  to  the  south- 
west of  Antigua,  20°  ij'  lat.,  01"  35' long.,  and  is  under  British  pro- 
tection. Its  length  is  estimated  at  one  mile,  its  breadth  at  a  third 
of  a  mile,  ami  its  height  at  1,000  ft.  The  coast  is  rocky  and  only 
a  fiords  a  single  landing  place,  situated  at  the  south-west,  not  far  from 
t  lie  foot  Of  a  iav'>;ein  a  rock,    (See  this  Journal,  1889, 6E3.) 
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This   mineral   is   not  a  phosphate  of  lime — like  those  just 

mentioned — it  < sists  of  phosphate  of  alumina  and  iron 

without     any    lime,    and    has    the    following    percentage 
composition  : — ■ 

Per  Cent. 

Phosphoric  acid  (l\<>> 39'23 

Alumina 23'08 

Peroxide  of  iron lO'OO 

Silica  and  insoluble 5*85 

Combined  water  and  organic  mutter..  17'20 

Moisture 8'GO 

Mr  02 
Equal  to  phosphorus  17'  12  per  cent. 

Large  quantities  of  Redonda  have  been  shipped  to  this 
country  since  the  deposits  were  discovered  about  25  years 
ago,  amounting,  it  is  said,  to  20.000  tons.  The  mineral  was 
guaranteed  to  contain  :i."j  per  cent,  of  anhydrous  phosphoric 
acid,  and  has  been  the  subject  of  numerous  investigations 
and  patents,  some  of  which  are  of  an  exceedingly  ingenious 
nature. 

For  example,  Spence*  dissolved  the  ground  mineral  in 
sulphuric  acid,  and  to  the  solution  he  added  sulphate  of 
ammonia  or  sulphate  of  potash,  and  crystallised  out  the 
alum  which  resulted,  leaving  phosphoric  acid  in  the  mother- 
liquors.  Townsend  roasted  the  powdered  phosphate  after 
intimately  mixing  it  with  soda  ash.  The  residue  he  dissolved 
in  water,  and  on  evaporation  and  crystallisation  obtained 
tribasie  phosphate  of  soda  (Xu3l'04  +  12  H30),  leaving 
aluminate  of  soda  in  the  mother-liquors.  The  phosphate  of 
soda  was  then  dissolved  in  water  and  the  phosphoric  acid 
precipitated  by  milk  of  lime. 

This  process  yielded  a  remarkably  pure  precipitated 
phosphate  of  lime. 

Carbonic  acid  was  next  passed  through  the  mother- 
liquors  (of  aluminate  of  soda),  by  which  gelatinous  alumina 
«  as  precipitated  and  carbonate  of  soda  left  in  solution  ready 
on  evaporation  to  be  used  over  again. 

The  specimen  of  Redonda  which  lies  on  the  table  is  taken 
at  random  from  a  large  cargo  imported  some  years  ago  into 
this  country.  It  contains  IS  j  per  cent,  of  anhydrous  phos- 
phoric acid,  and  loses  about  25  per  cent,  in  weight  when 
heated  to  didl  redness,  the  loss  being  organic  matter, 
combined  water  and  moisture.  The  roasted  sample  contains 
a  higher  percentage  of  phosphorus  than  is  contained  in  the 
purest  phosphate  of  lime  obtainable  in  commerce.  Not- 
withstanding this,  and  the  low  price  at  which  this  mineral 
can  be  obtained,  none  of  the  processes  proposed  for  the 
removal  of  the  phosphoric  acid  appears  to  have  been 
adopted. 

In  describing  the  manufacture  of  phosphorus  as  at 
present  carried  on,  I  purpose  dividing  it  into  several  stag.  - 
under  the  following  heads : — 

1.  The  preparation  of  phosphoric  aeid  from  phosphate  of 
lime  and  sulphuric  aeid,  with  description  of  the 
apparatus  employed. 


*  Spence  patented  two  processes,  the  first  in  1S70.  which  was 
incomplete,  and  was  perfected  by  a  second  patent  in  1878.  The 
first  idea  was  to  dissolve  the  phosphate  of  alumina  in  sulphuric 
acid,  and  to  the  solution  add  ammonia  or  potash  to  form  an  alum  ; 
then  crystallise.  To  the  mother-liquid  add  ammonia'  al  ;:n  water, 
iron,  and  anv  residue  of  alumina  were  precipitated,  and  the  clear 
liquor  was  boiled  down  and  dried  to  a  state  lit  lor  manure;  the 
amendment  of  this  patent  was  that  after  the  iron.  Ac.  had  been 
thrown  down  by  the!  ammoniaral  iras  water  and  phosphate  oi 
ammonia  obtained,  purr  ammonia  wasadded  to  the  monophosphate, 
and  a  tribasie  phosphate  of  ammonia  was  formed. 

The  second  process  consisted  in  mixing  the  mineral  phosphate 
with  sulphate  of  soda  (salt  cake),  coal,  and  a  little  oxide  oi  iron. 
and  heating  these  together  until  decomposition  took  place;  then 
lixiviating  out  the  phosphate  of  soda  that  is  formed;  to  tins 
solution  caustic  lime  is  added,  phosphate  of  lime  is  precipitated, 
and  :  austic  so  I  i  remains  m  the  liqutr  this  is  bo  l;  I  down  m  the 
usual  way;  the  precipitate.!  phosphate  is  either  used  as  it  is,  or 
it  is  converted  into  superphosphate. 

Spi  nee  wis  so  confident  of  the  success  of  this  process  that  he 
decided  to  erect  plant  onalarge  scale,and  to  alter  the  arrange- 
ment of  his  works,  lie  was  too  sanguine,  ami  his  conclusions  were 
at  least  premature,  for  after  incurring  heavy  expenses  the  process 
had  to  be  abandoned,  and  large  quantities  of  the  mineral  were 
thrown  on  bis  hands.—"  Life  of  peter  Spence,  of  Manchester,  from 
Chem.  Trade  Jour.,  January  4th,  I890." 


2.  The  concentration  of  the  phosphorio  aoid,  together 
with  an  account  of  the  mixture  of  the  aoid  with 
carbonaceous  matter. 

3.  Phosphorus  retorts  and  furnaces,  with  description  of 
th.-  distillation  and  condensation. 

•I.    lu  tilling  and  packing. 

I.  The  Preparation  of  Phosphoric  Arid,  fcc. — This  is 
prepared  from  one  or  other  of  the  mineral  phosphates  of 
lime,  which  is  ground  to  a  tine  powder  and  then  decomposed 
with  chamber  sulphuric  acid  of  1*55  sp.  gr.  The  decom- 
position is  effected  in  large  wooden  tuns  made  of  pitch  pine 
I  or  other  suitable  wood,  and  provided  with  agitators  also 
made  of  wood.  Open  steam  is  blown  in  during  the  operation. 
.Sufficient  sulphuric  aeid  is  added  to  convert  all  the  lime 
present  in  the  phosphate  of  lime  into  sulphate  of  lime. 

After  the  expiry  of  some  hours,  during  which  the  contents 

of  the  tuns  are  continually  agitated,  the  emulsion  is  run  off 

|    to   large  wooden  filters  lined  with   lead   and    provided  with 

false    bottoms   or  having    ashes    in    layers  of  various  sizes 

spread  over  the  floor  of  the  filters. 

Here  the  hydrated  sulphate  of  lime  is  separated  from  the 
solution  of  phosphoric  acid,  which  passes  through  the  filter 
as  a  bright  and  clear  sherry-coloured  fluid. 

At  first  the  phosphoric  acid  runs  from  the  filters  at 
1*  17  sp.  gr.,  hut  gradually  gets  reduced  by  careful  washing 
to  l'Ol  sp.  gr. 

Special  precautious  are  observed  to  avoid  cracks  on  the 
surface  of  the  gypsum  contained  in  tin-  filters,  the  formation 
of  which  would  afford  too  ready  an  outlet  for  the  washing 
water. 

Whenever  the  effluent  from  the  filters  reaches  sp.  gr.  l'Ol 
the  Hashing  is  stopped,  and  the  Imitated  sulphate  of  lime 
is  piled  up  in  the  centre  of  the  filters  to  drain,  and  finally  it 
is  thrown  out. 

This  waste  product  usually  contains  about  62  per  cent,  of 
water,  and  when  this  is  expelled  by  heat  wdiat  is  known  as 
phosphatic  gypsum  is  obtained  having  the  following  com- 
position ; — 

Phosphatic  Gypsum. 


Sulphate  of  lime  (anhydrous) 

Phosphate  of  lime 

Silicious  matter 

Ovule  of  iron,  alumina, organic  matter. 
Combined  water  and  moisture 


Per  Cent. 

.  7l'U 
6*66 

.  12-lu 
6 '55 

I ',;:, 

loo -no 


2.  The  Concentration  of  the  Phosphoric  Acid,  and 
Apparatus  employed. — The  strong  phosphoric  aeid  liquor 
flowing  from  the  gypsum  filters  is  blown  by  one  of  the  acid- 
resisting  steam  elevators,  "blow  jacks."  to  stock  tanks,  and 
from  there  it  is  run  by  gravitation  to  the  evaporators,  which 
are  circular  tanks  made  of  iron  or  wood,  lined  with  thick 
lead,  and  heated  by  means  of  had  coils  and  high-pressure 
steam.  Each  evaporator  is  provided  with  an  agitator,  which 
is  kept  in  motion  during  tin-  evaporation. 

Sulphate  of  lime,  which  is  slightly  soluble  in  the  acid 
liquors,  is  deposited  as  the  evaporation  advances,  anil  so 
great  does  this  deposit  become  that  filtration  or  decantation 
is  necessary  before  tin-  aeid  attains  the  degree  of  concentra- 
tion required.  If  no  agitation  is  employed  during  the 
concentration  the  gypsum  firmly  attaches  itself  to  the  coils, 
forming  around  them  a  thick  coating,  which  must  be 
removed  by  chipping. 

Tlie  precipitated  gypsum  is  thrown  on  a  tiller  and  washed 
in  the  manner  [previously  described.  When  tlie  clear  acid 
liquor  becomes  concentrated  to  sp.  gr.  l'l  or  1  •  j,  the 
evaporation  is  stopped,  and  any  deposited  gypsum  again 
separated. 

The  strong  solution  of  phosphoric  acid  should  now  contain 
a  mere  trace  of  lime.  Any  iron,  alumina,  or  magnesia 
present  in  the  original  phosphate  of  lime  is  dissolved  to  a 
considerable  extent  by  the  sulphoirc  acid  treatment,  and 
appears  in  this  acid  liquor. 

A  specimen  of  tlie  concentrated  aeid  is  lying  on  the  table 
containing  62'  19  per  cent,  of  P..O, .  and  no  lime. 

The  strong  syrupy  aeid   is  now  mixed   with  call aeeous 

matter,  such  as  wood  charcoal  or   coke,  in    coarse    powder, 
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to  the  extent  of  about  25  per  cent.  ;  it  is  then  carefully 
desiccated  either  in  iron  pots  or  in  a  muffle  furnace  so  us 
to  expel  all  the  moisture,  sulphurous  acid,  and  hydrocarbons, 
and  afterwards  it  is  carefully  stored  away  in  air-tight  iron 
boxes  ready  to  be  used  in  the  distillation. 

3.  Phosphorus  Retorts  and  Furnaces  with  description 
of  the  Distillation  and  Condensation. — The  distillation  is 
carried  out  in  small  bottle-shaped  retorts  made  of  the  best 
weathered  and  prepared  Stourbridge  fire-clay  ;  these  retorts 
or  pipes  are  about  3  ft.  long  by  11  in.  external  diameter— 
the  clay  being-  about  1  in.  thick. 

The  retorts  are  placed  in  a  furnace  something  like  a 
Belgian  zinc  furnace  in  construction,  but  having  only  two 
tiers  of  retorts,  each  row  being  placed  back  to  back  with 
their  narrow  mouths  projecting  an  inch  or  so  through 
the  brickwork.  There  are  28  retorts  in  one  furnace,  that 
is  to  say — taking  one  side  of  the  furnace  and  considering 
it  for  a  moment — there  are  in  the  first  tier  seven  retorts  and 
directly  above  these  there  are  another  seven,  making  1-1 
retorts  which,  as  explained,  project  slightly  through  the 
side  of  the  furnace.  The  other  side  of  the  furnace  is 
similarly  equipped. 

The  mouths  of  the  retorts  are  connected  to  the  condensers 
by  2-in.  malleable  iron  or  copper  pipes  which  are  luted  with 
clay  joints  both  to  the  retort  and  to  the  condenser. 

Hot  water  is  used  in  the  condensing  trough,  so  that 
whenever  the  phosphorus  is  condensed  it  fuses  and  runs 
down  by  gravitation  to  the  lower  end  and  may  then  be 
lifted  out  conveniently  by  a  ladle. 

Each  retort  holds  between  20  and  30  pounds  weight  of 
phosphorus  mixture  and  yields  up  the  phosphorus  existing 
in  the  free  uneombined  phosphoric  acid  in  about  15  hours. 

Whenever  the  distillation  is  completed  the  2-in.  pipes 
are  disconnected  from  the  retorts  and  the  residue  is  rapidly 
withdrawn  and  the  bench  of  retorts  again  recharged,  the 
heat  being  steadily  maintained. 

Should  a  retort  be  cracked  or  fused  either  during  the 
distillation  or  at  charging,  any  phosphorus  mixture  il 
may  contain  is  withdrawn,  the  dampers  are  closed  and 
the  retort  removed  from  the  furnace  ;  a  new  retort,  beated 
in  an  adjoining  kiln  to  the  required  temperature,  is  sub- 
stituted and  all  proceeds  as  before. 

The  crude  phosphorus  thus  obtained  is  dark  mahogany- 
brown  in  colour,  as  may  be  observed  in  tin-  large-  specimen 
of  this  substance  placed  before  you.  It  contains  a  good 
deal  of  impurity. 

4.  Refining  ami  Packing. — The  crude  phosphorus  is 
fused  under  water  in  a  lead-lined  circular  tank  heated 
by  lead  coils  for  high-pressure  steam  or  steam  ja<  keted. 
As  much  water  as  can  safely  be  decanted  off  the  surface 
of  the  crude  phosphorus  is  removed  and  about  4  per  cent, 
of  bichromate  of  potash  (on  the  weight  of  the  crude 
phosphorus),  is  added  in  solution.  An  agitator  with 
which  the  vessel  is  provided  is  set  in  motion  and  is 
continued  in  motion  during  the  refining.  After  stirring 
for  half  an  hour  with  the  solution  of  bichrome  about  the 
same  weight  of  oil  of  vitriol  is  added  ;  in  this  way  chromic 
acid  is  formed  which  oxidises  the  lower  oxides  of  phos- 
phorus and  leaves  the  element  pure  and  nearly  colourless. 

Another  method  of  refining,  and  one  more  suitable  under 
certain  conditions,  is  to  redistil  the  crude  phosphorus  in 
an  iron  retort.  The  phosphorus  distils  over  rapidly  and  at 
a  comparatively  low  temperature.  A  combination  of  these 
two  methods  is  in  some  ways  desirable. 

The  refined  phosphorus  is  next  moulded  into  "wedges" 
or  "sticks."  The  "wedges"  are  made  by  melting  the 
phosphorus  and  transferring  it  into  circular  tin  dishes, 
10  in.  diameter  by  4  in.  deep,  and  when  tilled  a  star-shaped 
mould  is  introduced  into  each,  which  divides  the  circle  into 
10  wedge-shaped  pieces,  suitable  for  packing  into  tin  eases. 
Alter  this  cold  water  is  introduced,  which  soon  solidities 
the  phosphorus  and  admits  of  its  easy  removal. 


Discussion. 

Dr.  Dobbin  asked  how  the  inaccuracy  of  the  text-book 
statement  regarding  the  manufacture  of  phosphorus  (which 
was  so  very  explicit)   was   to  be   accounted   for.     Had   the 


statement  no  real  foundation  in  fact,  and  who  was  tin- 
author  of  it  ?  Was  the  process  which  Dr.  Beadman  had 
described  the  one  carried  out  by  the  very  few  phosphorus 
manufacturers  in  the  country  ? 

The  Chairman  asked  if  it  was  an  essential  feature  of  the 
process  that  the  retorts  should  he  as  small  as  had  been 
stated?  He  thought  it  would  have  added  further  to  the 
interest  of  the  paper  if  some  idea  of  the  cost  had  been 
given. 

Dr.  Beadman,  in  reply,  said  that  it  was  not  to  the  interest 
of  manufacturers  to  correct  mis-statements  in  text-books. 
With  reference  to  the  smallness  of  the  retorts,  in  his 
experiments  he  commenced  with  a  gas  retort,  but  found  it 
to  be  an  entire  failure,  and  he  was  of  opinion  that  il  was 
impossible  to  make  a  retort  to  stand  the  necessary  heat 
more  than  4  ft.  long.  As  to  the  cost,  be  did  not  think  it 
would  be  of  interest  to  give  it,  but  perhaps  in  his  concluding 
paper  he  would  say  something  in  that  connexion. 


-=aB3333QQ&X»KS 


MOISTUBE  IX  PAPEB  PULP. 

BY  G.    II.    GEMMEIA,    P.C.S.,    F.I.C. 

Straw  and  wood  pulp  as  imported  into  this  country  from 
Germany  and  Norway — in  bales  of  from  2  to  4  cwt.  each — • 

itains    a   high   percentage   of   water,  varying  from   40  to 

GO  per  cent.,  but  the  price  of  the  material  is  usually  based 
on  the  amount  of  air-dried  substance  present.  The  "amount 
of  moisture,  however,  in  an  air-dried  pulp  varies  within 
considerable  limits,  according  as  the  fibre  is  derived  from 
wood  or  straw,  and  also  according  as  it  is  prepared  by 
mechanical  means  only,  or  by  the  soda,  bisulphite,  or  other 
chemical  process.  It  is  also  known  that  variations  of 
temperature  and  humidity  of  the  atmosphere  causes  ;i  con- 
siderable change  in  this  figure.  In  the  paper  trade  there  is 
no  fixed  standard  adopted,  some  pulp  manufacturers  selling 
their  material  on  the  basis  that  it  contains  12  per  cent,  of 
moisture  when  air-dry,  others  onl\  10  per  cent.,  while  many 
paper-makers  affirm  that  s  to  '.I  per  cent,  should  be  the 
utmost  limit  allowable;  nor  is  there  a  uniform  method 
adopted  for  calculating  the  weight  of  air-dried  suhst  nice 
from  the  absolutely  dry  pulp,  lance  discrepancies  and 
disputes  often  arise  between  buyer  ami  seller.  The  paper- 
maker  who  tests  his  own  pulp  usually  adds  10  or  12  per 
cent.,  as  the  case  may  be,  to  the  percentage  of  absolutely 
dry  pulp  found,  and  this  method  of  calculation  is  apparently 
acquiesced  in  by  some  of  the  manufacturers  of  pulp,  but  it 
is  obviously  incorrect.  A  sample  of  pulp  containing,  say, 
00  per  cent,  of  moisture  and  40  per  cent,  of  absolutely  dry 
pulp,  would  by  this  method  he  said  to  contain  II  per  cent. 
of  air-dry  material,  but  the  correct  method  of  stating  is  that 
if  90  of  absolutely  dry  pulp  becomes  loo  air-dried,  what 
will  40  absolutely  dry  become,  this  gives  44-1 1  per  cent,  as 
the  correct  figure.  I  have  made  a  few  experiments  with  a 
view  of  ascertaining  what  should  he  the  average  amount  of 
moisture  allowed  for  in  an  air-dried  pulp,  and  though 
incomplete,  think  the  results  may  he  of  interest  to  members 
of  this  Society.  A  sample  of  straw  pul['  containing  GO  per 
cent,  of  water  was  allowed  to  remain  exposed  to  the  atmo- 
sphere, at  the  ordinary  temperature  of  the  laboratory,  for 
14  days,  being  turned  over  daily  to  expose  fresh  surfaces. 
A  weighed  quantity  was  then  dried  in  a  water  oven,  till 
constant  in  weight.  421  grins,  of  this  air-dried  pulp 
became  377  grins,  of  absolutely  dry  pulp,  or  a  loss  of 
44  grins.,  which  is  equivalent  to  1 1  ■  G7  percent,  of  moisture, 
calculated  from  the  dry  pulp.  Another  sample  of  this  same 
pulp,  first  made  absolutely  dry,  was  also  exposed  during 
the  same  14  days,  and  was  again  re-dried.  1,102  grms.  of 
the  air-dried  pulp  became  1,017  grms.  of  absolutely  dry,  a 
loss  of  85  grms.,  equivalent  to8-:<5  per  cent,  of  moisture 
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Here  we  find  that  two  samples  of  the  same  pulp,  one  wet 
and  the  other  dry.  do  not  become  equal  in  the  percentage  of 
moisture  after  14  days' exposure,  !>ut  differ  by  3'32  per 
cent.,  though  at  the  end  of  the  first  seven  days  there  was  no 
perceptible  difference  to  the  touch  in  the  wetness  of  the 
samples. 

A  similar  trial  was  made  with  a  sample  of  wood  pulp 
containing  55  per  cent,  of  moisture,  and  side  by  side  with 
some  of  tlie  same  pulp  previously  made  absolutely  dry.  At 
the  end  of  five  days  there  was  no  perceptible  difference  in 
the  wetness  of  each  sample,  but  they  were  kept  exposed 
for  five  days  more  and  a  portion  of  each  was  then  dried. 
The  previously  wet  pulp  by  that  time  contained  13 ■  6  per 
cent,  of  water,  the  previously  dry  pulp  10*6  per  cent.,  a 
difference  of  3  per  cent.  The  remaining  portions  of  these 
samples  were  exposed  for  a  further  seven  days  and  then 
dried  ;  the  wet  palp  then  contained  12'2  per  cent,  moisture, 
and  the  dry  pulp  10*4  per  cent.,  a  difference  of  1*8  per 
cent.  The  moisture  in  the  previously  dry  pulp  thus  remained 
practically  constant  while  that  of  the  wet  sample  more  nearly- 
approached  that  of  the  dried  sample,  and  it  was  apparently- 
only  a  question  of  being  exposed  for  a  sufficient  length  of 
time  for  the  percentage  of  water  to  he  equal  in  each.  The 
weather  during  these  trial-  \\  as  generally  damp  and  wet,  hence 
the  results  are  probably  above  rather  than  below  the  average, 
and  therefore  10  per  cent,  of  moisture  does  not  appear  to  be 
an  unreasonable  allowance  to  make  for  air  dried  pulp.  In 
connection  with  this  matter  it  may  be  of  interest  to  note  that 
the  "Scotsman"  and  "Dispatch"  newspapers  contained  when 
air  dried  9-4  and  9- 1  per  cent,  of  moisture  respectively,  and 
two  different  makes  of  note  paper  7"7and7"4  per  cent. 
To  obtain  an  average  sample  of  the  pulp  for  analysis  is  of 
course  of  the  utmost  importance,  but  owing  to  the  nature  of 
the  material  and  the  method  of  packing  in  bales  is  one  of 
no  little  difficulty.  100  tons  of  pulp  represent  1,000  hales, 
and  to  open  10  per  cent,  of  these  would  be  out  of  the 
question,  and  1  have  generally  found  that  the  paper-maker 
and  seller  agree  that  10  to  15  bales  in  all  are  sufficient  to 
open.  The  sample  should  also  be  taken  as  early  as  possible 
after  the  arrival  of  the  consignment,  and  it  might  be  advisable 
in  some  cases  to  weigh  each  bale  before  opening  to  remove 
the  sample,  though  it  is  scarcely  within  the  province  of  the 
chemist  to  do  so,  and  from  the  figure  thus  obtained  the 
paper-maker  can  calculate  the  amount  of  moisture  original!} 
in  the  bale.  Thus  suppose  10  bales  invoiced  at  3  cwt.  each 
were  weighed  before  taking  the  sample  and  were  found  to 
average  2  cwt.  3  qrs.  or  a  total  of  1  ton  7  cwt.  2  qrs.,  this 
is  a  total  loss  in  weight  of  2  ewt.  2  qis.  If  on  testing  the 
sample  drawn  from  these  bales  55  per  cent,  of  moisture  is 
found,  then  the  actual  weight  of  dry  pulp  in  the  10  bales 
would  be  -jii  of  1  ton  7  cwt.  2  qrs.  =  12  cwt.  1  qr.  14  lb.. 
as  the  bales  originally  weighed  30  cwt.  the  amount  of  dry 
pulp  then  present  was — 

12  cwt.  1  qr.  Mlb.  x  100  _  ^     & 

30  cwt.  ' 

It  has  been  suggested  that  to  obtain  a  sample  a  hollow- 
steel  punch  should  be  driven  through  the  bale,  and  the 
portion  thus  obtained  transferred  at  once  to  a  weighing 
bottle.  Another  method  is  to  take  a  piece  of  the  pulp  from 
each  sheet  in  the  bale,  but  I  think  both  these  methods  open 
to  objection.  The  most  satisfactory  method  is  to  open  the 
hale  to  the  middle,  a  sharp  chisel  being  the  best  tool  to  use. 
Three  strips  2  or  3  inches  wide  are  then  taken  in  every  ease 
right  across  the  bale,  from  end  to  end.  The  first  snip  is 
taken  from  the  external  portion  of  the  bale  three  or  four 
layers  deep,  the  second  strip  midway  between  the  external 
and  middle  portions,  anil  the  third  strip  from  the  middle. 
30  to  40  strips  in  all  air  thus  taken.  These  arc  rapidly  lorn 
to  pieces  of  about  1  in.  square  and  throughly  mixed,  ami 
from  this  a  sample  weighing  2  to  3  lb.  removed  to  the 
laboratory  for  the  analysis.  The  -ample  should  be  securely 
tied  in  oiled  paper — this  bring  more  satisfactory  than 
bottles — the  loss  of  moisture  not  being  more  than  a  fraction 
of  a  per  cent.  In  testing  for  moisture,  weigh  out  4, Olio  to 
5,000  grains  in  a  large  beaker,  dry  for  22  hours  in  a  water 
bath  at  100:  ('.  ami  weigh,  and  then  again  for  a  further  two 
hours  or  tiil  the  weight  i-  constant, 


Discussion. 

Mr.  Irvink  asked  if  the  wood  or  straw  pulp  was  sold  on 
an  absolutely  dry  basis,  or  as  containing  such  a  percentage 
of  moisture  a-  these  fibrous  materials  attract  to  themselves  ? 
The  reason  he  asked  that  question  was,  because  he  once 
knew  a  very  serious  lawsuit  that  arose  over  a  somewhat 
similar  case. 

The  Chairman  asked  how  far  in  a  matter  of  that  kind 
atmospheric  moisture  made  a  difference  ?  He  noticed  that 
certain  kinds  of  writing  paper  took  the  ink  differently  on  a 
dry  day  from  a  wet  da\ . 

Mr.  Gkmmell  said,  in  reply  to  Mr.  Irvine,  that  the  paper 
was  always  sold  as  containing  a  certain  percentage  of 
moisture.  That  basis  varied.  The  Germans  said  that  the 
paper  absorbed  12  per  cent.,  others  said  only  10  per  cent., 
while  paper-makers  generally  allowed  7,  8,  or  9  per  cent., 
at  the  most.  As  to  the  Chairman's  question,  the  kind  of 
weather  made  little  difference  in  the  amount  of  moisture 
absorbed,  perhaps  not  more  than  1  per  cent. 
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I.-GENEKAL  PLANT,  APPAEATUS,  AND 
MACHINEEY. 

PATENTS. 

Improvements  in  Refrigerating  and  Freezing  Apparatus. 
H.  Puplett  and  .1.  L.  Bigg,  London.  Eng.  Pat  507, 
January  11,  1889.     8d. 

This  invention  relates  to  improvements  in  that  class  of 
refrigerating  apparatus  in  which  a  liquid  is  heated  in  one 
vessel,  the  gas  or  vapour  being  driven  off  into  a  second 
vessel,  in  which  it  liquefies  by  accumulated  pressure  and 
subsequent  cooling.  The  first-named  vessel  being  then 
cooled,  and  the  pressure  thereby  reduced,  the  liquefied  gas 
returns  in  the  gaseous  form,  to  assume  which,  it  abstracts 
heat  from  the  liquid  surrounding  the  second  vessel,  being 
itself  absorbed  again  by  the  mother-liquor  remaining  from 
the  previous  operation  in  the  first  vessel. 

According  to  the  inventors,  an  apparatus  of  this  kind 
constructed  in  the  ordinary  way  i>  liable  to  the  danger  of 
explosion  from  over-heating,  to  avoid  which  and  to  raise  the 
general  efficiency,  they,  instead  of  employing  a  liquid  direct, 
use  gas  or  vapour  from  an  anhydrous  liquid  which  readily 
gasifies,  such  as  carhonic  anhydride,  ammonia,  or  ether. 
They  next  introduce  into  the  first  vessel,  as  an  absorbent, 
any  substance  which  does  not  evaporate,  hut  possesses  the 
property  of  readilj  absorbing  the  gas  or  vapour,  such  as 
charcoal,  calcined  clay  or  calcium  chloride.  They  al-o  prefer 
to  make  the  tii-t  vessel  in  duplicate  for  working  alternately, 


•  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  tbo  cost  price,  phis  postage,  to  Mr.  II.  Reader  Lack. 
Comptroller  of  the  Patent  Oltice,  Southampton  Buildings,  Chancery 
Lane.  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows  :— 

I  f  the  price  does  not  escced  S<7 id. 

Above  Sr/.,  and  not  exceeding  is.  Grf lrf. 

„     1*.  0(7.,      .,  „         2s.  4d lid. 

„      &».  id ,         Ss.  M 24. 
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one  being  heated  whilst  the  other  is  cooled.  The  specification'  The  opening  and  closing  of  the  valve  i-  governed  by  a  float, 
is  accompanied  with  oue  sheet  of  drawings  on  which  two  which  is  suspended  in  the  narrow  neck  of  the  funnel,  and 
varieties  of  the  improved  apparatus  are  illustrated. — B. 


Improved  Means  for  Preventing  Ignition,  and  Retarding 
Caiiibu.it ion.  A.  V.  Xewton,  Loudon.  Prom  A.  Nobel, 
Paris.  France.     Eng.  Pat.  568,  January  11,  1889.     id. 

The  main  object  of  this  invention  is  to  prevent  the  flame 
arising  from  the  ignition  of  blasting  charges  in  mines  from 
communicating  itself  to  the  surrounding  atmosphere  and 
thereby  igniting  any  tire-damp  or  combustible  matters  that 
may  be  suspended  therein.  It  can  also  be  applied  to  tin' 
protection  of  buildings  from  tire.  To  effect  this,  the  air  of 
the  mine  or  building  is  saturated  with  water  by  means 
of  a  fine  spray,  thus  rendering  it  incapable  of  supporting 
combustion,  though  mixed  with  volatile  combustible  liquids 
such  as  benzine  (petroleum  spirit),  ether  or  bisulphide  of 
carbon. 

"  Provided  the  dispersion  is  fine  enough,  no  fire  can  be 
fed  by  atmospheric  air  holding  its  own  weight  of  water  in 
suspension." — E.  S. 


Improvements  in  the  Method  of  and  Means  for  Concen- 
trating or  Evaporating  and  Distilling  Solutions  for  the 
Production  of'  Di/es  and  other  Bodies.  .1.  Frost,  Mold- 
green.     Eng'.  Pat'.  1803,  February  1,  1889.      »d. 

The  improvements  consist  in  the  methods  of  heating  the 
solutions  and  chemicals,  and  of  promoting  rapid  concentra- 
tion and  evaporation,  in  order  to  economise  time  and  labour, 
to  prevent  waste  and  to  lessen  the  amount  of  heat  required. 
A  vertical  coil  formed  of  pipes  of  any  suitable  material  has 
thin  inclined  plates  fixed  along  each  side  of  the  pipes.  The 
coil  being  heated  by  tin-  passage  of  steam  through  it,  the 
solution  to  be  concentrated  i>  allowed  to  flow  on  to  the  top 
of  tlie  first  pipe,  from  thence  onto  those  below  in  succession, 
and  becoming  gradually  heated  is  '•  thrown  off  the  pipes 
on  to  the  thin  plates,  in  the  form  of  spray."  The  solution 
is  thereby  rapidly  concentrated  and  ultimately  falls  into  a 
receiver.  Some  modifications  of  the  apparatus  are  shown 
on  the  two  sheets  of  drawings  attached  to  the  specification. 

— E.  S. 


Improved  \feans  and  Apparatus  for  Softening  <lnd  Purify- 
ing Water,  and  for  lite  Removal  and  Prevention  of 
Incrustation  in  Steam  and  other  Boilers.  P.Harrison, 
London.     Eng.  Pat.  1817,  February  1,  1889.     8d. 

A  numbed  of  perforated  central  plates  of  copper  and  zinc 
of  any  suitable  shape  are  arranged  alternately,  and  placed 
between  larger  outer  plates  of  perforated  zinc  or  meshed 
wire,  which  are  kept  apart  by  studs,  the  whole  apparatus 
being  threaded  on  a  central  spindle  provided  with  a  nut  and 
thumbscrew  at  the  lower  end,  and  a  hooked  head  at  the 
upper  end,  for  readier  transportation.  The  outer  plates  are 
cut  radially,  an  I  are  turned  up  in  a  fan-shape,  the  lower 
tips  of  the  arms  "  forming  feet  upon  which  the  apparatus 
stands  upon  an  insulated  base  in  the  boiler."  the  whole, 
when  in  use,  "  inducing  ami  establishing  galvanic  attractive 
action  under  the  influence,  and  by  the  agency  of  the  heat 
of  the  boiling  water:  anil  the  incrustation  of  fur,  instead  of 
being  deposited  on  the  boiler  plates,  as  usual,  is  deposited 
upon  the  meshed  wire,  &c,  from  which  it  is  readily 
removed." — F).  S. 


Improvements  in  or  Pertaining  to  Funnels  or  Reservoirs 
for  Liquids.  H.  G.  Payne,  Londou.  Eng.  Pat.  1891, 
'February  2,  1889.     6d. 

The  lower  part  of  the  conical  head  of  the  funnel  is  closed 
with  a  diaphragm,  in  which  a  hole  is  left,  closed  by  a  valve. 


is  acted  upon  by  the  liquid  rising  in  the  lower  vessel  as  it  is 
being  filled,  thereby  preventing  an  overflow. — 15. 


Separating  Liquids  of  two  different  Densities.  Sir  15. 
Samuelson.  Hart.,  Banbury.  Eng.  Pat.  3016,  February  .'0, 
1889.     6<z. 

This  invention  relates  to  certain  improvements  in  apparatus 
for  separating  liquids  of  different  densities,  such  as  milk 
and  cream,  and  has  reference  more  particularly  to  the 
position  of  the  inlet  and  the  outlet  openings  for  the  liquids, 
and  to  their  adjustment.  For  details,  the  specification  and 
drawing  must  be  consulted. — 1!. 


Improvements  relating  to  Distillation,  and  Apparatus 
therefor,  li.  Hot!,  Jaroslau,  Austria.  Eng.  Pat.  3168, 
February  26,  1889.     Sr/. 

Tins  invention  relates  to  the  distillation  or  refining  of  liquids 
which  are  composed  of  fluids  of  various  boiling  points,  the 
object  being  to  obtain  the  purified  product  or  products  as  a 
result  of  one  distillation  only,  by  means  of  inexpensive 
apparatus  and  without  the  use  of  cooling  water. 

The  improvements  consist  in  exposing  to  a  succession  of 
condensing  surfaces  of  regulated  areas  the  mixed  vapours 
rising  from  a  liqnid  under  treatment,  whereby,  according  to 
the  principle  upon  which  the  improvements  are  based,  the 
gases  are  condensed  in  the  order  of  the  boiling  points  of  the 
resulting  liquids,  those  possessing  higher  boiling  points 
being  condensed  first,  and  those  with  the  lowest  last.  The 
apparatus  may  consist  of  a  number  of  upright  cylindrical 
vessels  conveniently  grouped  together,  each  vessel  provided 
with  a  division  or  false  bottom,  on  which  the  condensing 
material  is  placed,  such  as  pebbles,  shingle,  or  other  silicious 
matter.  Pipes  connect  the  vessels  to  convey  tin  vapours 
from  the  lower  part  of  one  to  the  upper  part  of  the  succeeding 
vessel,  suitable  valves  being  provided  for  drawing  off  the 
condensed  liquor  from  each.  The  following  examples  are 
given  of  the  extent  of  condensing  surface  required  in  the 
treatment  of  various  liquors  : — 

To  separate  ethyl  ether  in  a  pure  state  (boiling  point, 
li.Vo'C.  or  965  F.)  from  other  vapours  formed  during  its 
manufacture,  which  vapours  generally  consist  of  alcohol 
(boiling  point,  78-4  C.  or  17:5"'  P.)  and  steam  (100°  C), 
900  square  metres  (9,690  sq.  ft.)  of  condensing  surface  are 
required  when  dealing  with  a  volume  of  100  cub.  in. 
(:>,5:S2  cub.  ft.)  of  the  mixed  vapours. 
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To  separate  pure  wood  spirit  from  water  and  the  empy- 
reumatic  oils,  1,200  sq.  in.  C  12,916  sq.  ft.)  are  needed.  The 
same  for  chloroform. 

To  separate  benzene  from  toluene  and  its  other  attendant 
gases,  3  000  sq.  m.  (32,292  sq.  ft.). 

For  aqueous  sulphuric  acid  only  400  sq.  m.  (4,305  sq.  ft.). 

To  separate  petroleum  vapour  from  steam,  14  sq.  m. 
(150  sq.  ft.)  are  requisite  when  obtaining  a  distillate  having 
a  boiling  point  of  L50  to  170' C.  (302°  to  338°  E.)  and 
0-82  sp.  gr.— B. 


A  "  Boiler  Composition,"  for  tin-  ( 'leansing  and  Previ  ntion 
of  Incrustation  of  Steam  Boilers.  J.  Parsons,  Newnham. 
Eng.  Pat  8583,  May  23,  1889.    4rf". 

This  is  a  mixture  of  coal-tar,  various  oils,  soda-ash,  soap 
and  tallow,  which  requires  to  lie  painted  over  the  inside  of 
the  boiler. 

It  is  claimed  that  the  composition  will  in  time  till  up  the 
pores  of  the  plates,  anil  so  render  the  inside  of  the  boiler 
"smooth  and  glass-like,"  and  prevent  oxidation  and 
incrustation. — 1).  A.  S. 


Improvements  in  Apparatus  for  Determining  the  Quantity 
of  Moisture  in  Strom.  G.  II.  Barrus,  Reading,  Mass., 
U.S.A.     Eng.  Pat.  10,521,  June  28,  1889.     8rf. 

In  this  invention  the  determination  of  the  total  quantity  of 
moisture  contained  in  steam  is  carried  out  in  two  stages. 
In  the  first,  the  steam  drawn  from  the  main  is  made  to 
deposit  part  of  its  moisture  by  gravitation  in  a  vessel 
which  is  provided  with  water-gauge  and  draw-off  cock, 
whence  the  resulting  deposit  is  run  off  and  weighed.  In 
tlie  second  stage  tin'  partially  dried  steam  passes  a 
thermometer  previous  to  reaching  a  small  oritiee  through 
which  it  issues  into  the  atmosphere,  whilst  a  second  thermo- 
meter records  the  temperature  of  the  issuing  steam.  As 
all  the  moisture  remaining  in  the  steam  after  the  first 
deposition  is  evaporated  during  expansion,  the  issuing 
steam  becomes  superheated  or  attains  a  higher  tempera- 
ture than  that  due  only  to  its  density  under  atmospheric 
pressure.  The  difference  of  temperature  recorded  in  this 
manner  gives  a  measure  of  the  amount  of  moisture  left  in 
the  steam  before  expansion,  and  this  added  to  the  weight 
of  water  withdraw  n  from  the  depositing  chamber  determines 
the  percentage  of  moisture  as  compared  with  the  whole 
weight  of  steam  passed  through  the  apparatus.  Numerical 
examples  are  given  in  the  specification. — B. 


Improvements  in  Furnaces  or  Kilns  for  Burning  Bone- 
Black.  A.  Weber,  New  York,  U.S.A.  Eng.  Tat.  12,i>7(>. 
July  30,  1889.  I*.  3d. 
The  furnace  or  kiln  is  constructed  on  the  regenerative 
system  ami  heated  by  means  of  gas  generated  in  a  separate 
furnace.  The  raw  bones  are  fed  automatically  by  gravity 
from  stationary  hoppers  to  the  vertical  retorts  of  the  kiln. 
The  bone-black  retorts  are  oval-shaped,  made  of  refractory 
material,  and  provided  at  their  upper  end  with  cast-iron 
mouthpieces  which  are  closed  by  covers  communicating  by 
means  of  east-iron  sockets  with  feed  pipes  which  are  also 
connected  with  bottom  openings  of  hoppers  placed  above 
the  kiln.  To  the  kiln  placed  vertically  belofl  the  retorts  are 
attached  air  tight  coolers  titled  with  dampers  at  their  lower 
end,  which  are  operated  automatically  by  suitable  mechanism 
so  as  to  discharge  the  bone-black  in  small  quantities  at 
suitable  intervals  of  time,  a  corresponding  quantity  of  raw 
bones  being  fed  through  the  feed  pipes  into  the  upper  ends 
of  the  retorts.  The  gases  of  distillation  in  the  retorts  are 
drawn  off  by  means  of  an  exhauster,  and  after  the  liquid 
products  ot  distillation  have  been  separated  therefrom,  the 
gas  is  reconduct  d  to  the  furnace  ami  utilised  in  heating  the 
retorts.  The  tar  obtained  i-  also  binned  in  the  furnace  and 
adds  to  the  economic  results  obtained  in  working  the  kiln. 

— F.  S. 


Improvements  in  Apparatus  for  Condensing  Vapours  and 
Cooling  Gases  or  Liquids.  .1.  Popper,  Vienna,  Austria. 
Eng.  Pat.  16,763,  October  23,  1889.      6d. 

The  improvements  "relate  to  air  condensers  and  cooling 
apparatus,  in  which  air  is  used  as  the  cooling  medium,  and 
the  liquid  to  be  cooled  does  not  come  into  direct  contact 
with  the  cooling  air  itself,  but  is  contained  in  a  closed 
vessel."  For  the  mode  in  which  this  is  effected  the 
drawings  accompanying  the  specification  must  be  consulted. 

— E.  S. 


An  Improved  Instrument  for  Sump/in;/  or  Gauging  the 
Depth  of  Liquids  in  Tanks,  Vats,  or  other  Vessels. 
E.  E.  Ilorlev  and  F.  Sedgley,  London.  Eng.  Pat.  17,275, 
October  31,  1889.     Sd. 

The  instrument  consists  of  a  glass  tube  open  at  both  ends, 
and  having  a  valve  adapted  to  close  against  the  lower  end. 
This  valve  hangs  below  the  tube  whilst  it  is  descending 
through  the  liquid,  but  on  reaching  the  bottom  of  the  tank 
the  progress  of  the  valve  is  stopped  ;  the  glass  tube,  suitably 
weighted,  continues  its  descent  until  it  comes  in  contact 
with  the  valve,  when  a  spring-catch  retains  the  latter  against 
the  lower  end  of  the  tube.  The  instrument  can  then  be 
withdrawn,  when  the  nature  and  depth  of  the  lower  stratum 
of  lluiil,  however  small,  being  visible  through  the  glass  tube, 
can  he  measured  by  a  scale. —  E.  S. 


II.-FUEL,  GAS,  AND  LIGHT. 

Wery's    Apparatus   for    Healing    Hetorl    Furnaces.      L. 

Bremond.     Journal  des  I'sincs  a  Gaz,  1889,  153 ;   l'roc. 

Inst.  Civil  Eng.  99,  49. 
The  cost  of  fuel  for  heating  retort  furnaces  is  a  most 
important  expense  in  the  manufacture  of  gas.  Various 
recuperative  furnaces  for  utilising  the  waste  heat  tire  known, 
likewise  the  non-conducting  coverings  of  Le  Trciist  and 
others,  besides  other  means  that  have  been  proposed  lot 
economising  the  fuel.  It  costs  the  Paris  Gas  Company 
1  llr/.  for  fuel  for  producing  35,311(1  cub.  ft.  of  gas,  while  the 
cost  to  many  other  companies  is  double  that  amount,  and, 
in  small  works,  the  cost  rises  to  as  much  as  9*.  "'/■  per 
35,300  cub.  ft.  These  differences  may  be  partly  due  to 
variations  in  the  price  of  the  fuel  ;  the  coke  being,  in  some 
places,  valued  at  the  selling  juice,  while  others  calculate  it 
at  a  uniform  and  conventional  rate.  However  this  may  be, 
considerable  variations  do  exist  in  the  quantity  of  fuel  used 
for  heating  the  furnaces,  even  in  the  best  managed  works  of 
similar  sizes,  and  the  differences  become  enormous  if  small 
works  are  compared  with  large  ones.  It  is  therefore  desir- 
able to  find  a  simple  and  inexpensive  means  for  economising 
fuel,  applicable  to  all  gasworks,  and  Wery's  apparatus  fulfils 
these  conditions,  effecting  a  saving  of  from  15  to  2(1  percent. 
in  the  fuel. 

On  behalf  of  the  Mechanical  Arts  Committee  of  the 
"  Societe  d'Kneouragement,"  Mr.  Tibet  litis  reported  on 
Wery's  smoke-consuming  chimney,  the  principles  of  which 
are  simply  to  mix  a  certain  quantity  of  relatively  cold  air 
with  the  furnace  gases  in  the  chimney;  this  is  effected  by 
the  application  of  the  principle  of  Giffard's  injector;  the 
air  mixes  with  the  hot  gases  in  the  chimney,  passing  through 
a  circular  oritiee,  reduced  in  section  as  much  as  possible, 
and  proportional  to  the  chimney.  The  current  of  cold  air 
surrounds  the  furnace  gases  in  motion,  mixes  with  them, 
lowers  their  temperature  and  diminishes  the  velocity  of  the 
draught.  Without  considering  the  theory  of  the  principle, 
or  determining  w  hither  similar  results  could,  be  obtained  by 
carefully     regulating     the    dimensions     of    the    exit    oritiee, 

.Mr.  l'ihet  found,  from  two  carefully-made  experiments,  that 
the  Wery  process  was  efficacious  both  for  smoke-consump- 
tion and  economy  of  fuel.  He  experimented  with  a  L2-h.p. 
portable  engine  and  a  tubular  boiler  without  return  Hues  or 
artificial  draught.     The  consumption  of  smoke  was  perfect, 
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and  the  economy  of  fuel,  with  Wery's  apparatus,  for  an 
equal  amount  of  -work,  and  for  the  same  quantity  of  water 
evaporated,  amounted  to  23  percent. 

Other  trials  were  made  by  Mr.  De  Bange,  General  Director 
of  the  old  Can  manufactory  at  I'aris,  with  20-h.p.  and 
80-h.p.  engines,  and  with  puddling  furnace  and  generator 
furnaces.  Decided  economy  of  fuel  was  found  and  also  a 
sensible  reduction  in  the  time  required  for  getting  up  steam. 
With  the  steam  boilers  the  saving  was  about  'Jo  per  cent., 
and  with  the  puddling  furnace,  in  addition  to  the  economy 
of  fuel,  the  quality  of  the  iron  was  superior  to  that  obtained 
before  using  the  apparatus.  Mr.  De  Bange  also  made  a 
trial  to  determine  the  quantity  of  water  evaporated  per  pound 
nf  coal,  with  and  without  the  apparatus,  and  found  that  the 
steam  produced  per  pound  of  coal  was  increased  by  28  per 
cent,  by  the  apparatus. 

Trials  were  also  made  at  Denain  by  Mr.  Jubeau  with  a 
puddling  furnace  on  two  steel  ingots,  each  weighing  about 
4  Inns,  in  two  similar  furnaces,  the  one  with,  and  the  other 
without  the  apparatus  ;  these  showed  an  economy  of  fuel  of 
Hi' 79  per  cent,  in  favour  of  the  apparatus. 

Other  trials  have  also  been  made  by  Mr.  .1.  Gaudry  in  the 
shops  of  the  Compagnie  Transatlantique,  at  Penhoet,  which 
gave  1G"2  to  10'7  lb.  of  water  evaporated  per  pound  of  coal 
with  the  apparatus  as  compared  with  7'8  lb.  of  water  per 
pound  of  coal  without  it. 

As  regards  gasworks,  the  Wery  apparatus  produces  a 
similar  effect  to  that  of  I.e  Trcust,  which  creates  an  inter- 
mittent draught  in  the  chimney  and  drives  the  products  of 
combustion  back  into  the  furnace  when  the  register  is 
closed.  With  the  Wery  chimney,  vacuum  and  pressure  are 
alternately  seen,  according  to  the  condition  of  the  fuel.  No 
machinery  or  steam  is  required.  It  can  be  fixed  to  existing 
chimneys,  but  the  most  convenient  plan  is  to  construct  a 
brick  foundation  and  place  the  apparatus  on  it,  surrounded 
by  a  sheet-iron  chimney.  An  apparatus  and  chimney  of 
a  total  height  of  30  ft.,  and  the  chimney  llj  in.  diameter, 
was  substituted  for  a  brick  chimney  62  ft.  high  and  35j  in. 
diameter;  so  that  such  large  chimneys  are  not  required,  and 
the  flames  are  not  seen  escaping  at  the  top.  At  the  small 
gasworks  where  it  is  in  use,  and  where  the  dampers  have  to 
be  closed  each  evening  until  the  following  morning,  the  heat 
is  maintained  and  the  furnace  regains  its  ordinary  temperature- 
in  half  the  usual  time;  there  was  also  an  economy  of  16  per 
cent,  in  the  fuel  in  the  month  of  March,  with  intermittent 
working;  but  it  will  be  easily  understood  that  in  winter, 
when  the  furnace  is  working  regularly  day  and  night,  the 
economy  would  be  considerably  greater,  the  more  so  because 
the  apparatus  gives  better  results  when  the  outer  temperature 
is  low.  This  was  proved  at  the  same  works  during  a 
12  days'  trial  in  November  hist,  when  the  saving  in  fuel 
was  28  per  cent.,  as  compared  with  the  corresponding  period 
of  the  preceding  year.  The  Wery  apparatus  is  of  very 
simple  construction,  and  requires  only  occasional  cleaning 
when  coal  or  tar  are  used  for  fuel.  It  is  destined  to  become 
generally  used  in  gasworks,  as  it  will  effect  considerable 
economies  which  have  not  hitherto  been  realised  by  any 
other  system. 


Storage  of  Petroleum  used  as  an  Illuminant  for  Prussian 
Lighthouses.  Zeits.  fur  Bauwesen,  1889,  397,  and  Proc. 
Inst.  Civil  Kng.  99,  51. 

Petroleum  is  almost  exclusively  used  as  the  illuminant  for 
lighthouses  on  the  Prussian  seaboard,  and  a  description  of 
tic  various  special  stoic-tanks  is  given,  and  their  efficiency 
is  considered  ;  the  principal  ends  kept  in  view  being  the 
avoidance  of  waste  by  leakage,  and  in  drawing  supplies,  and 
maintaining  a  low  temperature. 

The  tanks  are  of  wrought  iron,  and  generally  of  a  size 
sufficient  for  storing  a  year's  supply.  Their  shape  is  cylin- 
drical, the  larger  ones  of  3  ft.  3  in.  diameter,  .">  ft.  high, 
Constructed  of  ^fy-'ui.  to  T*B-U1.  plates  for  the  sides,  J-in.  to 
ttW-hi.  for  the  cover,  and  ^j-in.  to  -}-in.  for  the  base,  that 
which  is  of, the  main  importance  being  an  efficient  closing  of 
the  joints. 

They  are  made  in  four  different  manners,  viz. :  1st,  of 
single  plates  with   double-riveted  joints  ;  2nd,  of  the    same, 


but  with  caulked  joints  ;  3rd,  of  the  same,  but  with  brazed 
joints  ;  and,  4th,  with  a  double  skin,  forming  a  water-jacket, 
with  single  riveting  and  caulked  or  brazed  joints.  The 
third-mentioned  method  is  that  found  to  be  the  most  efficient, 
although  expensive.  One  objection  to  the  water-jacketed 
tanks  is  that  in  frosty  weather  the  water  has  to  be  let  off. 

Diagrams  are  given  showing  the  various  forms  of  tanks, 
and  of  the  special  brickwork  cellars  in  which  tiny  arc  placed, 
these  being  generally  isolated  from  the  other  buildings. 
The  tanks  are  fitted  with  glass  gauges,  anil  arc  tilled  by  a 
hose  passed  through  a  trap  in  the  roof  of  the  cellar. 

For  comparison  with  the  present  improved  method  of 
storage,  a  return  is  given  relating  to  various  lighthouse 
stations  under  the  old  system,  when  the  oil  was  drawn  direct 
from  the  casks,  and  varied  from  .j-4  to  13-7  per  cent. 

A  tabular  statement  is  given  of  the  number  of  tanks  ami 
their  form  of  construction  at  each  of  the  17  lighthouse 
stations,  the  names  of  the  makers,  the  cost,  cubical  content, 
cost  per  litre,  and  percentage  of  loss  per  annum  now  and 
formerly,  the  greatest  loss  quoted  being  reduced  from  l:i'7 
to  1  "01  per  cent. 

Particulars  are  also  given  of  the  cost  of  construction  of 
the  cellars  at  six  stations. 


PATENTS. 

Improved  Methods  of  producing  Combustible  (lusts   and 

in     Apparatus     then-far.       1!.    H.    Thwaitc,     Liverpool. 
Eug.  Pat.  16,970,  November  22,  1888.     8(/. 

The  gas  distilled  from  coal  in  the  ordinary  way  is  caused 
to  pass  through  a  second  retort  containing  incandescent 
coke,  the  residue  from  an  earlier  distillation.  When  gas 
has  nearly  ceased  to  be  evolved,  valves  are  reversed,  and 
superheated  steam  is  driven  through  both  retorts,  entering 
the  second  one  first.  Any  heavy  hydrocarbons  that  may 
have  deposited  in  this  second  retort  " are  broken  up,  and 
re-arranged  "  by  the  superheated  Steam,  which,  both  here 
and  in  the  first  retort,  is  itself  decomposed,  yielding  a 
considerable  quantity  of  water-gas  before  the  temperature 
falls  below  the  point  required  for  this  operation.  The  gas 
produced  after  the  admission  of  the  superheated  steam  may 
either  be  mixed  with  the  ordinary  coal-gas  first  obtained, 
or  employed  separately.  In  place  of  coke  broken  brick 
may  be  used  in  the  second  retort. — A.  B.  1). 


Improvements  in  Apparatus  far  the  Manufacture  of  Cos 
for  Illuminating  and  other  Purposes,  which  Improvements 
also  render  said  Apparatus  suitable  for  oilier  Uses. 
F.  J.  Jones,  Leek,  and  I,.  Alexander,  Loudon.  Kng.  1'at. 
17,613,  December  3,  1S88.      8rf. 

Thk  process  consists  essentially  in  effecting  the  distillation 
of  the  coal  or  other  material  at  a  comparatively  low  tem- 
perature (so  that  the  benzene  ami  other  hydrocarbons  of 
high  illuminating  power  may  not  be  decomposed)  by  causing 
the  gaseous  products  of  combustion  from  a  furnace  to  pass 
through  a  stratum  of  coal,  so  that  the  said  products  will  be 
mixed  with  the  gas  aid  tarry  vapours  anil  other  hydrocarbons 
which  distil  off,  and  in  then  superheating  this  mixture  of 
gases  and  vapours,  whereby  the  volatile  constituents  are 
converted  into  a  rich  permanent  gas  whilst  the  excess  of 
carbon  is  deposited. 

The  gas,  instead  of  being  generated  under  the  pressure 
necessary  to  force  it  through  the  hydraulic  main  anil  being 
allowed  to  cool  down  immediately  after  leaving  the  retort 
as  in  the  ordinary  retort  system,  passes  freely  or  under 
exhaustion  from  the  distilling  chamber  (no  hydraulic  main 
being  used),  and  is  then  immediately  superheated,  "the 
gas  passing  from  the  superheater  directly  to  the  purifiers  " 
(unless  it  is  required  to  be  cooled  down,  which  nun'  advan- 
tageously be  done  by  passing  the  gas  through  a  regenerator) 
after  which  it  is  ready  for  consumption. 

The  improved  apparatus  wherein  this  process  is  carried 
into  practical  effect  is  described,  ami  drawings  forming  part 
of  the  specification  are  given,  which  it  is  necessary  to  consult 
in  order  to  clearly  understand. — V.  8. 
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Improvements  in  Apparatus  for  Utilising  Liquid  Hydro- 
carbon for  Lighting  ami  Heating  Purposes.  F.  ]i.  Hill, 
London.     Eng.  Pat.,  17,869,  December  6,  1888.     11</. 

Liquid  hydrocarbon  is  forced  by  compressed  air  from  a 
reservoir  into  an  annular  vaporising  chamber  which  siirrounds, 
or  is  surrounded  by,  an  annular  passage  for  the  vapour  from 
the  chamber  to  the  burner.  This  passage  surrounds,  or  is 
surrounded  by,  another  passage  for  the  supply  of  atmospheric 
air  to  the  burner.  The  chimney  either  extends  upwards 
through  the  centre  of  vaporising  chamber,  or  surrounds  the 
air  passage,  thus  enclosing  the  whole  arrangement.  The 
vapour  and  air  currents  travelling  downwards  meet  under 
tlie  vaporising  chamber  to  form  an  annular  flame,  having  a 
downward  direction,  and  curling  either  outwards  or  inwards, 
according  to  the  disposition  of  the  chimney.  It  will  be  seen 
that  the  heated  products  of  combustion,  passing  away  up 
the  chimney,  may  be  made  to  heat  the  air  required  to 
support  combustion,  and  to  assist  in  the  vaporising  of  the 
hydrocarbon,  though  this  is  chiefly  effected  by  the  action  of 
the  flame  on  the  lower  surface  of  the  vaporising  chamber. 

—A.  K.  U. 


Improvements  in    Regenerative  Kilns.     E.  Brook  and  J.  J. 
Brook,  Huddersticid.    Eng.  Pat.   18-,4jl,   December   18, 

1888.    in/. 

The  kilns  are  preferably  built  in  sets  of  not  less  than  four. 
Overhead  run  a  main  gas  passage  and  a  hot  air  flue.  The 
apper  part  of  each  kiln  constitutes  a  combustion  chamber, 
and  below  this  the  goods  to  be  fired  are  placed  upon  a  floor 
perforated  to  allow  connexion  cither  with  the  chimney 
draught  or  with  the  outer  air.  The  connexions  and  damper 
arrangements  are  such  that  while,  say  Xo.  1  kiln  is  being 
heated  by  the  internal  combustion  of  gas  with  hot  air  supplied 
from  the  overhead  passages,  the  products  of  combustion 
escape  through  the  perforated  floor,  and  may  be  made  to 
heat  other  kilns  on  their  passage  to  the  chimney.  When  the 
firing  of  Xo.  1  is  finished,  air  is  drawn  in  through  the 
perforated  bottom,  and,  passing  through  the  kiln,  reaches 
the  hot  air  flue  above  in  a  highly  heated  state.  It  is  now 
available  either  for  supporting  combustion  in  a  kiln  in  course 
of  firing,  or  for  drying  and  heating  goods  in  another  kiln. 

—A.  B.  I). 


Improvements  in  the  Production  of  Water-Gas  and  in 
obtaining  Hydrogen,  Curlionic  Oxide,  or  Carbonic  Acid, 
eich  separately  therefrom,  also  obtaining  certain  Bye- 
produets.    C.  F. Clans,  London.    Eng.  1'at.  50,  January  1, 

1889.     8<i. 

Though  "  water-gas  "  produced  according  to  any  method 
may  be  treated  by  this  process  for  the  separate  recovery  of 
its  constituent  gases,  the  patentee  prefers  to  prepare  it  by 
passing  superheated  steam  through  a  layer  of  fuel,  the 
relative  proportions  of  carbonic  oxide,  carbonic  acid, 
hydrogen  and  ammonia  produced  depending  upon  the  depth 
of  the  layer  of  fuel  and  upon  the  temperature  of  the  steam. 
By  this  means  a  continuous  current  of  "  water-gas  "  can  be 
obtained  without  the  use  of  an  air-blast  and  the  previous 
ignition  of  the  fuel. 

The  gases,  after  cooling,  are  scrubbed  or  washed  witli 
ammonia  in  order  to  recover  the  carbonic  acid  (ammonia 
being  also  retained)  as  sequicarbonate  of  ammonium,  and 
then  passed  over  oxide  of  irou  after  previously  heating  the 
lmscs  to  a  temperature  (Ion  — 500  C.)  at  which  oxide  id' 
iron  is  reduced  by  hydrogen  but  not  by  carbonic  oxide.  The 
carbonic  oxide  passes  on  to  a  gasholder,  while  the  hydrogen 
unites  with  the  oxygen  and  leaves  spongy  metallic  iron 
from  which  hydrogen  is   regenerated   by   means  of  super- 

lu  ated    steam.       Suitable    apparatus    is    described    for    the 

continuous  working  of  the  process ;  for  instance,  the  carbonic 

acid  is  driven  off  in  a  heating  apparatus  from  its  solution  in 
ammonia,  the  ammonia  being  returned  to  the  scrubbers  for 
repeated  use,  while  the  carbonic  acid,  after  passing  through 
a  lower  containing  sulphuric  acid  to  retain  any  ammonia, 
and  through  an  oxide  of  iron  purifier,  is  led  to  the  gas- 
holder. The  process  may  be  used  in  conjunction  with  the 
ammonia-soda  process,  the   free  ammonia  produced   in  this 


latter  process  being  used  for  the  removal  of  the  carbonic 
acid  from  "water-gas,"  while  the  sequicarbonate  of  ammonium 
can  he  utilised  iu  the  ammonia-soda  process. — (I.  II. 


Improvements  in  Apparatus  for  Carburetting  (ins.    J.  I). 

Hall,  Liverpool.    Eng.  Fat.  387,  January  9,  1889.     Sd. 
A  copper  box  is  divided  into  compartments  by  a  Dumber  of 

perforated  copper  slides. or  partitions.  Between  the  copper 
slides  are  also  arranged  a  series  of  flannel  curtains  or 
diaphragms,  the  lower  portions  of  which  dip  in  any  suitable 
hydrocarbon  contained  in  the  box.  The  gas  to  be  earburetted 
traverses  the  apparatus  from  end  to  end,  and  in  passing 
through  the  flannel  becomes  charged  with  the  vapour  of  the 
hydrocarbon,  this  latter  being  constantly  replenished  from 
below  by  capillary  attraction.  At  both  inlet  and  outlet  are 
situated  catch-boxes  to  obviate  any  difficulties  that  might  be 
caused  by  condensation. — A.  R.  l5. 


An  Improved  Composition  of  Artificial  or  Block  Fuel. 
C.  H.  Mowll,  Dover.  Eng.  Pat.  1800,  February  1, 
1889.     id. 

BRIQUETTES,  which  are  stated  to  be  less  friable  and  of  more 
value  as  a  combustible  than  ordinery  briquettes,  arc  made 

by  compressing  a  mixture  of  slack  or  small  coal  with 
pulverised  peat.  Cinders,  ashes  or  calcined  coal  and  an 
adhesive  or  agglomerative  substance,  such  as  pitch,  may  be 
added  if  desired,  the  mixture  being  moistened  or  slightly 
heated  before  compression. — O.  H. 


Improvements  in  or  relating  to  the  Generation  of  Gases 
known  as  Water-Gas,  Siemens'  Gas,  ami  Producer-Gas, 

ami   in  Apparatus  connected   therewith.     .1.  von  Langer 
and  L.  Cooper,  Leeds.  Eng.  Pat.  ~-lo2,  May  1,  1889.   llrf. 

This  invention  relates  to  improved  forms  of  producers  or 
gas  generators,  to  the  admission  of  air  to  the  producer,  and 
to  improved  valves  and  their  arrangements,  and  mode  of 
actuating  valves  in  groups. 

A    is  the   producer,  B  the   fire-bars,   C   the    fire-cleaning 
doors,   D  the  hearth,   E  the  ash  doors,  F  is  an  outlet  for 

Fig.  1. 
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water-gas,  and  G  a  corresponding  outlet  for  Siemens  or 
producer-gas.  At  the  top  of  the  producer  (in  some  cases) 
an  outlet  II  is  provided  to  carry  off  the  products  of  com- 
bustion when  lighting  up  or  cleaning  the  tire,  and  is  closed 
by  a  suitable  valve.  Air  is  admitted  to  the  fuel  in  the 
producer  through  a  series  of  openings  1 1,  at  different  planes 
in  the  circumference,  controlled  by  suitable  valves  J  J. 
A  special  or  main  supply  of  the  air  blast  is  indicated  at  K, 
entering  beneath  the  green  fuel  and  controlled  by  a  suitable 
valve  K1  placed  in  the  blast  pipe,  the  producer-gas  generated 
finding  an  outlet  through  the  openings  G  G  at  the  base. 
When  the  air  is  shut  off  and  the  steam  is  turned  on  at  L, 
water-gas  is  likewise  generated  in  passing  downwards  and 
finds  an  outlet  at  openings  F  F  (not  shown)  at  opposite 
points  to  G  G. 

In  this  figure  the  main  blast  enters  the  bottom  of  the 
producer  at  K  and  passes  upward  through  H,  controlled  by 
valve  H1,  while  air  is  also  admitted  at  points  I  I  as  in  Fig.  1. 

Fig.  2. 


Steam  is  admitted  at  L,  and  the  water  gas  outlet  is  at  F. 
The  fuel  is  fed  through  hopper  M,  dropping  upon  an  inclined 
shelf,  from  which  it  falls  gradually  into  the  body  of  the 
producer. 

The  specification  further  contains  drawings  of  a  producer 
adapted  to  turn  in  a  circular  direction  upon  an  axial  bearing, 
and  in  doing  so  to  open  or  close  the  inlets  for  steam  and  air, 
and  outlets  for  the  gases.  Also  a  producer  mounted  upon 
the  ram  of  a  hydraulic  press,  and  adapted  to  move  up  and 
down  in  a  vertical  line. 

A  suitable  controlling  valve  and  box  for  admitting  air  at 
several  points  to  the  producer,  and  a  water-gas  valve,  are 
shown  in  the  drawings  by  detailed  sections. — F.  S. 


Improvements  in  Heating  Boilers  by  Gaseous  Fuel.  O. 
Imray,  London.  From  E.  E.  Ware,  Chicago,  U.S.A. 
Eng.  Pat.  15,043,  September  24,  1889.     8c/. 

This  consists  in  a  novel  arrangement  whereby  the  exit  for 
the  waste  products  of  combustion  is  fixed  in  about  the 
same  horizontal  plane  with  that  part  of  the  heating  chamber 
at  which  the  fuel  is  ignited,  whereby  the  consumption  of 
fuel  is  carried  on  without  a  direct  draught  through  the  heating 
chamber ;  the  waste  products  of  combustion  escape  from 
the  combustion  chamber  only  by  passing  downward  below 


the  plane  of  ignition,  and  thence  out  below  the  lower  edge 
of  the  "  water  leg."  The  specification  is  accompanied  by 
drawings. — F.  S. 


Improved    Gases   or   Gaseous   Mixtures  for   Use  in  the 

Production  of  Light,  Heat,  and  Power.  E.  Tatham, 
Balmain,  New  South  Wales.  Eng.  Pat.  16,138, October  14, 
1889.     4<l. 

The  improved  gases  or  gaseous  mixtures  are  called  "  Car- 
buretted  Hydro-oxy  Gas"  or  " Bi-carburetted  Hydro-oxy 
Gas."  In  practice  they  are  produced  in  one  way  by 
charging  the  hydrocarbon  gas  or  hydrocarbon  vapour  with 
"  carburetted  oxygen"  as  the  coal-gas  issues  from  its  place 
of  manufacture,  and  while  still  hot,  but  not  above  the 
temperature  of,  say,  300°  F.,  and  the  proportions  of  the 
mixture  are  regulated  according  to  the  illuminating  power 
required,  that  is,  for  a  gas  or  gaseous  mixture  suitable  for 
ordinary  illuminating  purposes,  and  for  use  in  engines  as  a 
motive  power,  2|  per  cent,  of  oxygen  is  added  to  ordinary 
coal-gas  of  16  candle  power.  It  is  preferable  to  add  to  gases 
of  a  greater  specific  gravity  or  containing  a  larger  quantity  of 
carbon  than  coal-gas  an  increased  amount  of  the  carburetted 
oxygen.  The  mixtures  so  produced  are  said  to  give  a  most 
brilliant  light,  and  are  more  economical  for  heating  and 
engine  purposes  than  ordinary  coal-gas. — P.  S. 


Improvements  in  (,'oal-Gas  and  like  Gases,  and  in  the 
Manufacture  thereof.  E.  Tatham,  Balmain,  New  South 
Wales.      Eng.  Pat.  16,142,  October  14,  1889.     id. 

The  improvement  consists  in  the  admixture  with  coal-gas 
or  similar  gases  of  a  reasonable  quantity  of  oxygen  during 
manufacture,  preferably  as  it  issues  from  the  retorts,  and 
in  the  conversion  of  the  tar  produced  or  other  similar  hydro- 
carbons into  gas  or  vapour,  which  is  admixed  preferably 
while  still  hot  with  oxygen.  (Compare  Eng.  Pat.  16,138  of 
1889,  preceding  abstract). — F.  S. 


Improvements  in  the  Manufacture  of  Gas.     D.  11.  Knapp, 

Norwich,  New  York,  U.S.A.     Eng.    Pat.   16,646,  October 

22,  1889.  Gd. 
A  cylindrical  retort  is  set  upright  in  a  furnace,  and  a 
hole  in  the  cover  allows  a  similar  but  smaller  retort  to  hang 
suspended  by  a  flange.  The  smaller  retort  has  an  upright 
pipe  fixed  to  the  bottom,  and  open  at  both  ends.  Oil 
being  fed  into  the  smaller  retort  becomes  vaporised,  and 
the  vapours  being  conducted  downwards  by  the  upright 
pipe  into  the  larger  retort,  are  there  converted  into  per- 
manent gas  for  illuminating  purposes. — G.  H.  P. 


III.-DESTRUCTIYE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

PATENTS. 
Improvements  in  Apparatus  for  the  Production  of  Pyro- 
ligneous  Acid.    J.  H.  du  Vivier,  Paris,  France.     Eng. 
Pat.  2569,  February  13,  1889.     Sd. 

See  under  VII.,  page  189. 


Improvements  relating  to  Distillation  and  Apparatus 
therefor.  B.  Hoff,  Jaroslau,  Austria.  Eng.  Pat.  3468, 
February  26,  1889.     Sd. 

See  under  I.,  page  167. 
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IV.-COLOUKING  MATTERS  AND  DYES. 

PATENTS. 

Improvements  in  the  Method  of  and  Means  for  Con- 
centrating  or  Evaporating  and  Distilling  Solutions  for 
the  Production  of  Dyes  and  other  Bodies.  .1.  Frost, 
Moldgreen.     Eng.  Pat.  1803,  February  1,  1889.     id. 

See  under  I.,  paye  1G7. 


The  Production  of  New  Azo-Dyes,  applicable  for  Dyeing 
and  Printing.  O.  X.  Witt,  Charlottenburg,  Germany. 
Eng.  Pat.  2499,  February  12,  1889.     6rf. 

The  patentee  has  discovered  that  a-jS-o-dihydroxynaphtha- 

lene  (fi-naphthohydroquinone)  will  combine  with  diazo- 
compounds  to  form  colouring  matters  capable  of  dyeing 
mordanted  fabrics.  In  these  combinations  the  diazo-com- 
pouuds  obtained  from  noii-sulphnnatcd  amines  are  most 
suitable  for  preparing  cotton  dyestutl's.  whilst  the  sulphonated 
compounds  are  used  preferably  in  dyeing  woo]  and  silk. 
Ninety-three  kilos,  of  aniline,  200  kilos,  of  hydrochloric  acid 
(containing  37  per  cent,  of  HC1),  and  2,000  litres  of  water 
are  diazotised  at  a  temperature  not  exceeding  5°  C.  by  the 
addition  of  an  aqueous  solution  of  69  kilos,  of  sodium 
nitrite.  This  liquor  is  then  run  into  a  cold  aqueous  solution 
of  160  kilos,  of  dihydroxy  naphthalene  and  150  kilos,  of 
crystallised  sodium  acetate  in  2.000  litres  of  water.  A 
dark  orange  precipitate  is  formed,  which  is  filtered,  washed 
and  made  into  a  paste  with  water.  It  may  then  be  used 
for  dyeing  or  printing  on  cotton  in  connexion  with  a 
suitable  mordant.  Alumina  gives  a  bluish-pink,  iron  a 
greyish-violet,  and  chromium  a  purple.  The  following  is 
an  example  of  the  method  employed  for  preparing  wool  or 
silk  dyestuffs  : — 184  kilos,  of  diazobenzene  sulphonic  acid 
(from  sulphanilic  acid)  are  suspended  in  water  and  added 
to  the  solution  of  dihydroxynaphthalene  prepared  as  above. 
A  dark  orange  solution  results,  and  the  dyestuff  is  salted 
out,  forming  an  orange  precipitate,  which  is  filtered  and  dried. 
Its  solution  dyes  wool  mordanted  with  alum  a  dark  bluish- 
red,  whilst  with  chromium  a  bluish-purple.  Other  amines 
or  their  sulphonic  acids  may  be  employed  in  place  of  those 
already  mentioned,  such  as  toluidine,  xylidine.  a- and  /3-naph- 
thylamines,  or  the  nitro-  and  hydroxy-derivatives  of  aniline, 
Brenner's  /8-naphthylamine  sulphonic  acid  or  Piria's 
naphthionic  acid. — T.  A.  L. 


.1  A'eir  Colouring  Matter  for  Dyeing  and  Printing  Pur- 
poses, and  its  Method  of  Manufacture.  R.  Gnehm, 
Basic,  Switzerland.  Eng.  Pat.  2635,  February  14, 
1889.     id. 

l!v  heating  dimethyl-  or  diethyl-m-aniidophenol  with  succinic 
acid  and  zinc  chloride,  colouring  matters  are  obtained  which 
dye  wool,  silk  and  mordanted  cotton  red  with  a  yellow 
fluorescence.  30  grins,  of  diethvl-m-amidophenol,  50  grins. 
of  succinic  acid,  and  20  grins,  of  zinc  chloride  are  heated 
I'mi  I.'i  minutes  to  205°,  or  for  1 — 2  hours  at  195  ,  allowed 
to  cool,  dissolved  in  1  litre  of  water  on  the  water-bath,  and 
precipitated  with  150  grins,  of  salt.  The  mother-liquor  is 
decanted  when  cold,  the  precipitate  again  heated  with 
1  litre  of  water  and  20  grins,  of  ammonium  chloride,  and 
rcprecipitated  with  150  grins,  of  salt.  The  mother-liquor  is 
again  decanted,  and  the  semi-fluid  residue  dissolved  in 
10  cc.  of  hydrochloric  acid  and  1  litre  of  water,  and 
evaporated  to  dryness.  This  colouring  matter  forms  a  very 
hygroscopic  brownish-red  powder  soluble  in  water  and 
spirit.  The  hydrochloride  of  the  colouring  matter  obtained 
bj  heating  equal  weights  of  dimethyl-m-amidophenol,  zinc 
chloride,  and  succinic  acid  anhydride  to  190° — 210°,  forms 
green  crystalline  needles,  also  soluble  in  water  and  alcohol. 

— T.  A.  L. 


Production  of  Triphenylmethane  Colours  Dyeing  with  the 
Aid  of  Mordants.  T.  K.  Shillito,  London.  From  J.  K. 
Geigy  and  Co.,  Basle,  Switzerland.  Eng.  Pat.  3333, 
February  25,  1889.     id. 

A  process  for  the  synthesis  of  tricarboxylic  acids  of  aurin 
and  its  homologues  by  oxidising  salicylic  acid  or  jB-cresotinic 
acid  (from  o-eresol)  together  with  bodies  like  methyl  alcohol, 
formaldehyde,  "  methylal,"  dihydroxydiphenylmethauedi- 
carboxylic  acid,  dihydroxyditolylmethancdicurboxylic  acid 
in  sulphuric  acid  solution  with  the  aid  of  nitrous  acid.  Two 
kilos,  of  salicylic  acid  are  dissolved  in  15  kilos,  of  concen- 
trated sulphuric  acid  and  4  kilos,  of  methyl  alcohol.  The 
solution  is  heated  to  about  70",  when  1-5  kilos,  of  sodium 
nitrite  are  added.  After  a  short  time  the  melt  is  poured 
into  water,  and  the  precipitate  washed,  neutralised  with  an 
alkali,  and  dried.— T.  A.  L. 


Manufacture  of  Azo  Colouring  Matters.  .1.  Imray, 
London.  From  "La  Societc  Anonyme  des  Matieres 
Colorantes  et  Produits  Chimiques  de  St.  Denis,"  A.  F. 
Poirrier  and  D.  A.  Kosenstiehl,  Paris,  France.  Fog.  Pat. 
4825,  March  19,  1889.  4d. 
Colouring  matters  giving  very  deep  colours  extending  to 
black  are  obtained  by  diazotising  the  mono-  and  disulphonic 
acids  of  aniline,  of  the  toluidines,  xylidines  and  naphthyl- 
amines,  combining  them  with  a-naphthylamine,  rediazotising 
the  compound  obtained  and  combining  it  with  the  phenyl, 
tolyl,  benzyl,  xylyl.or  naphthyl  derivatives  of  m-pheny  lene- 
diamine  or  with  the  corresponding  secondary  and  tertiary 
derivatives  of  cresylene  or  "  xcnylene  diamine."  30  kilos,  of 
sodium  a-naphthylamino  disulphonate  an-  diazotised  in  an 
aqueous  solution  with  7  kilos,  of  sodium  nitrite  and  45 
kilos,  of  hydrochloric  acid  and  combined  with  900  litres  of  a 
solution  of  a-naphthylamine  hydrochloride  containing  14*3 
kilos,  of  a-naphthylamine.  The  compound  thus  obtained  is 
again  further  diazotised  by  adding  2(1  kilos,  of  hydrochloric 
acid  and  subsequently  7  kilos,  of  sodium  nitrite  in  15 
litres  of  water.  The  diazo  compound  which  precipitates  is 
filtered  off  and  added  as  a  paste  to  26  kilos,  of  diphenyl- 
m-phenylene  diamine  in  alcohol.  After  standing  some  hours 
the  liquid  is  acidified  and  the  colouring  matter  which 
precipitates  is  filtered  off  and  converted  into  the  sodium 
salt— T.  A.  L. 


Manufacture  of  Colouring   Matters  giving   Grey,  Brown, 

ami  Analogous  Tints.  J  Imray,  Loudon.  From  "La 
Societe  Anonyme  des  Matieres  Colorantes  et  l'roduits 
Chimiques  de  St.  Denis."  Eng.  Pat.  5032,  March  22, 
1889.     4</. 

Tin-:  nitroso-derivatives  of  secondary  or  tertiary  aromatic 
amines,  when  heated,  form  basic  colouring  matters  varying 
in  shade  from  brown  to  grey.  Ill  kilos,  of  nitrosodiniethyl- 
aniline  hydrochloride  are  dissolved  in  50  litres  of  water  and 
the  solution  boiled  for  three  hours.  After  cooling  the  pro- 
duet  is  run  into  100  litres  of  water  and  the  colouring  matter 
precipitated  by  the  addition  of  zinc  chloride.  Alcohol  or 
benzene,  toluene,  or  other  hydrocarbons  may  be  substituted 
for  the  water,  and  in  place  of  dinicthylaniline  the  nitroso- 
derivatives  of  other  tertiary  ami  secondary  amines  may  be 
employed.  The  colouring  matters  form  brown  powders 
Soluble  in  water,  alcohol  and  acids.  Their  solutions  are 
precipitated  by  alkalis  and  alkaline  carbonates  giving  blown 
flakes  soluble  in  hot  and  insoluble  in  cold  water. — T.  A.  L. 


Improvements  in  t  'olouring  Matters.     II.  II.  Leigh.  London. 

From  B.  (i.  Williams,  Albany, U.S. A.     Eng.  Pat.  11,795, 

July  24.  1S89.  Gel. 
A  process  for  obtaining  cotton  dyestuffs  by  combining  one 
molecule  of  a  tetrazo  compound  with  two  molecules  of  the 
alkylised  acids  of  the  orchella  lichens  or  compounds  of  the 
same,  and  also  by  combining  one  molecule  of  a  tetrazo 
Compound  with  one  molecule  of  a  phenol  or  amine  and 
reacting  with  this  intermediate  compound  on  one  molecule 
of  the  alkylised  acid-  of  the  orchella   lichens.     These   acids 
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can  be  obtained  by  the  direct  action  of  alcohols  on  the 
lichens  or  else  by  digesting  the  orehella  lichens  for  a  short 
time  with  water  in  presence  of  lime,  filtering  and  pre- 
cipitating the  orsellinic  and  other  acids  by  the  addition  of 
hydrochloric  acid.  The  acids  thus  obtained  are  filtered  off, 
dried  at  a  low  temperature  and  boiled  with  an  alcohol  in 
order  to  produce  the  alkylised  derivative.  A  colouring 
matter  which  dyes  unmordanted  cotton  a  scarlet  shade  from 
an  alkaline  or  soap  bath  is  obtained  by  diazotising  28  lb. 
of  benzidine  sulphate  in  the  usual  manner  and  running  the 
solution  into  36' 4  lb.  of  the  methylated  acids  of  the  lichens, 
100  lb.  of  caustic  soda  and  100  gallons  of  water.  The  dye- 
stuff  forms  immediately  ami  is  salted  out,  pressed,  and 
dried.  The  following  is  an  example  of  the  method  for 
obtaining  a  mixed  azo  colour.  30-2  lb.  of  tolidine  sulphate 
are  diazotised  and  run  into  28  lb.  of  the  sodium  salt  of 
o-naphthylamine  mono-sulphonic  acid,  30  lb.  of  sodium 
acetate  and  100  gallons  of  water.  The  mixture  is  well 
stirred,  and  when  the  intermediate  product  is  tunned  it  is 
run  into  a  solution  of  18  '2  lb.  of  the  methylated  lichen 
acids  and  100  lb.  of  caustic  soda.  The  colouring  matter 
thus  formed  is  similar  to  Benzopurpurin  4  B,  but  is  faster 
to  light.— T.  A.  L. 


Improvements  in  Dye  Colours.  H.  H.  Leigh,  London, 
From  E.  G.  Williams,  Albany,  U.S.A.  Eng.  Pat.  14,294, 
September  10,  1889.     6d. 

This  is  an  extension  of  Eng.  Pat.  12,767, 1889  (this  Journal, 
1889,  981),  and  describes  the  preparation  of  isomeric 
intermediate  compounds  which  will  combine  with  amines 
and  phenols.  The  following  example  illustrates  the  method 
employed  :  32  lb.  of  toluidine  sulphate  are  diazotised  with 
14  lb.  of  sodium  nitrite  and  combined  with  25  lb.  of 
sodium  naphthionate  in  presence  of  sodium  acetate.  This 
compound  is  then  combined  with  the  diazo  compound  from 
23  lb.  of  naphthionic  acid,  and  when  the  combination  is 
complete  25  lb.  more  of  sodium  naphthionate  are  added, 
and  the  mixture  stirred  until  the  colour  is  completely 
formed.  The  chief  claim  is  substantially  as  follows :  The 
production  of  colouring  matters  by  combining  one  molecule 
of  a  tetrazo  compound  with  one  molecule  of  an  amine, 
then  combining  one  molecule  of  a  diazotised  amine  with  the 
primary  intermediate  product  thus  produced,  and  afterwards 
reacting  on  the  secondary  intermediate  product  thus 
obtained  with  one  molecule  of  an  amine  or  phenol. 

— T.  A.  L. 


Production  of  New  Blue  Colouring  Matters.  S.  Pitt, 
Sutton.  From  h.  Casella  &  Co.,  Frankfort-on-the-Maine, 
Germany.     Eng.  Pat.  16,698,  October  22,  1889.     id. 

Blue  colouring  matters  easily  soluble  in  water  are  produced 
by  the  action  of  p-phenylene  or  p-toluylene  diamine  on 
certain  basic  substances  which  on  reduction  only  yield 
polyamines.  Those  which  have  given  the  best  results  are 
the  triamido-azobenzene  (Ger.  Pat.  32,502),  and  diamido- 
azoxybeuzene  (Ger.  Pat.  44,045).  The  triamido-azobenzene 
has  the  formula  (P-)XH.,.C6H4.S:.tsH3(XH;);(o  andp), 
and  is  obtained  by  the  action  of  p-amidodiazobenzene  on 
m-phenylenediamine.  10  kilos,  of  the  hydrochloride  of  this 
base  and  an  equal  weight  of  p-phenylenediamine  are  heated 
for  three  hours  to  130° — 140°,  and  then  for  one  hour  to  160° 
— 170°  with  agitation.  The  melt  is  dissolved  in  dilute  hydro- 
chloric acid,  and  the  colouring  matter  precipitated  with 
salt  as  a  dark  blue  powder  soluble  in  5  times  its  weight 
of  boiling  water,  and  in  11  times  its  weight  of  water  at  20'. 
It  dyes  mordanted  cotton  a  deep  blue  fast  to  light  and 
washing.  The  second  method  is  to  convert  diamido-azo- 
henzene(m-NH;.C6H4)2N.20  into  its  hydrochloride  and  mix  it 
with  p-phenylenediamine  in  the  proportion  of  1  to  3  equiva- 
lents, heating  the  mixture  to  160'.  The  operation  is  finished 
in  8 — 6  hours,  water  being  given  off,  and  the  melt  is 
sufficiently  pure  to  be  used  directly.  It  may  be  purified  bj- 
dissolving  it  in  dilute  hydrochloric  acid  and  precipitating 
with  salt.— T.  A.  L. 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

PATENT. 

Improvements  in  and  relating  to  a  New  and  Useful  Fibre 
Produced  from  the  Leaves  or  Needles  of  the  I'inus 
Australis  and  other  <  'oniferous  Tins.  \\ .  Latimer, 
Wilmington,  North  Carolina,  U.S.A.  Eng.  Pat.  13,127, 
August  20,  1889.     Gd. 

The  acicular  leaves  of  the  pine  are  first  treated  with 
an  alkaline  solution,  washed  and  then  passed  through  a 
decorticating  machine,  preferably  that  designed  for  the 
purpose  (U.S.  Patent  315,666,  April  1  I.  1885).  The  fibre 
so  prepared  is  carded  or  combed  in  any  suitable  machine, 
but  preferably  in  that  already  mentioned,  and  is  then  dried, 
when  it  is  ready  to  be  spun  and  woven. — E.  .1.  B. 


VI-DYEING,  CALICO  PKINTING,  PAPEK 
STAINING,  AND  BLEACHING. 

PATENTS. 

Improved  Apparatus  for  Dyeing  and  Washing  Hats  and 
other  Articles,  applicable  also  to  Veneering  Hats. 
T.  Wareham,  Toronto,  Canada.  Eng.  Pat.  14,606, 
October  11,  1888.     Sd. 

It  is  claimed  that  by  means  of  this  invention,  which  cannot 
be  understood  without  reference  to  the  drawings  accompany- 
ing the  specification,  the  operations  of  mordanting,  rinsing, 
dyeing,  exposing  to  the  atmosphere,  and  veneering  can  be 
successively  and  uninterruptedly  effected. — E.  B. 


Improvements  in  the  Manufacture  of  Paperhangings, 
( 'urtains,  <  'arpets,  and  other  Articles  or  Coverings  from 
Jute.  II.  Sauvage,  Paris,  France.  Eng.  Pat.  17,574, 
December  3,  1888.     4rf. 

Jt'TE  textiles  are  rendered  suitable  for  wall  decorations, 
carpets,  Sec.,  bj  dyeing  or  printing  the  same  after  they  have 
undergone  the  following  preparation  :  scouring  with  alkalis, 
bleaching  with  "  chlorozonc,"  shearing,  and  stiffening  with 
Caragheen  moss  and  dextrin. — E.  B. 


An  Improved  Process  for  Dyeing  Blue.  E.  Edwards, 
London.  From  Standaert  Brothers,  Hamme,  Belgium. 
Eng.  Pat.  18,709,  December  21,  1888.     4(7. 

A  shade  of  blue  resembling  indigo  is  obtained  on  cotton  by 
boiling  the  cotton  material  with  a  solution  of  extract  of 
logwood  and  "  soda  salt,"  then  working  in  a  cold  hath  of 
ferrous  sulphate,  rinsing,  passing  again  into  the  first  bath, 
and  tinting  in  a  bath  containing  soap,  salt,  or  sulphate  of 
soda,  and  a  colouring  matter  such  as  aniline  blue.  After 
being  immersed  in  this  bath  for  about  an  hour  the  material 
is  rinsed  and  dried. — E.  B. 


Improvements  in  and  connected  with  Indigo  Dyeing. 
J.  Cowan,  Glasgow.  Eng.  Pat.  18,904,  December  27, 
1888.     6rf. 

Indigo  in  a  dry  state  is  ground  with  zinc  oxide  or  zinc 
powder,  crystallised  sugar  and  potassium  carbonate.  The 
mixture  is  suitable  for  making  into  parcels  for  sale.  To  set 
a  vat  the  mixture  is  placed  in  a  tub,  water  is  added  and  then 
bisulphite  of  soda.  The  reduced  indigo  so  prepared  may,  in 
a  concentrated  state,  be  supplied  to  dyers  ready  for  their  use. 
Instead  of  potassium  carbonate  other  alkalis  and  alkaline 
salts  may  he  used,  and  various  other  sugars  are  mentioned 
besides  crystallised  sugar.  Sulphuric  acid  may,  according 
to  option,  he  added  before  or  along  with  the  bisulphite  of 
soda.— E.  B, 
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Processes  for  the  Manufacture  of  New  Chrome  Mordanting 
Substances,  and  for  the  Application  thereof  for  Dyeing 
ami  Printing  Purposes.  W.  L.  Wise,  London.  From 
M.  von  Gallois,  Hoechst  a/Main,  Germany.  Eng.  Pat. 
376,  January  8,  1889.  firf. 
Normai  chromium  ohromate,  Cr2(Cr04)3,  is  prepared  by 
dissolving  chromic  hydrate  (1  mol.)  in  chromic  acid  (3  mols.) ; 
a  basic  chromiam  sulphate-chromate,  of  the  composition 
Crn(S0.1)(Ci()j)C<>H).:,  is  obtained  by  dissolving  excess  of 
chromic  hydrate  in  a  mixture  of  sulphuric  and  chromic  acids 
or  by  double  decomposition  between  solutions  of  basic  chro- 
mium sulphate  and  potassium  or  sodium  bichromate.  An 
addition  of  magnesium  or  sodium  acetate  is  made  to  these 
solutions  before  they  are  used.  In  mordanting  for  yarn  or 
piece-dyeing  the  material  is  impregnated  with  the  solution, 
squeezed,  dried  and  aged  or  steamed.  A  printing  colour  is 
made  by  boiling  and  thickening  a  solution  of  basic  chromium 
sulphate,  cooling  partially  and  adding  potassium  chromate 
and  magnesium  acetate,  or  the  sulphate-chromate  of  chro- 
mium, made  from  the  hydrate,  may  be  used.  The  printed 
goods  are  dried  and  aged  or  steamed.  Resists  or  discharges 
may  be  effected  by  printing  thickened  mixtures  of  organic 
acids,  and  when  these  are  applied  it  is  recommended  to  puss 
the  pieces  through  a  weak  bath  of  carbonate  of  soda  before 
dyeing. — E.  B. 

Improvements  in  Machinery  for  Printing  Floorcloths  or 
similar   Materials.     E.    Ostlere,    Kirkcaldy,   and    A.   .M. 
Strathern,    Springburn.      Eng.   Pat.    1283,   January   24, 
1889.     lid. 
This  invention  cannot  be  properly  explained  without  refer- 
ence to  the  drawings  which  accompany  the  specification. 

— E.  B. 


Improvements  relating  In  the  Washing  or  Scouring  of  Wool, 
Cotton    Waste,  and   other   Dirty   Materials  or  Fabrics. 
J.    Portella,    Hornsey.      Eng.    Pat.     1453,   January   26, 
1889.     fid. 
The  use  is  claimed  of  a  scouring  mixture  composed  of  soap, 
ammonia  and  turpentine.     An  advantage  attending  the  use 
of  such  a  mixture  is  that  the  more  valuable  impurities,  such 
as  lanolin  in  wool  and  the  oily  matters  in  cotton  waste,  can  be 
easily  recovered.     When  the  mixture  is  applied  for  the  pur- 
pose of  cleaning  cotton  waste  a  further  addition  of  potash  or 
soda  is  made. — E.  B.  • 

Improvements  in  Machinery  for  Printing  Canvas,  Floor- 
cloth, Lino/cum.  and  other  Textile  Fabrics  specially 
prepared  therefor.  I.  Heyde,  Dundee.  Eng.  Pat.  1759, 
January  31,  1889.  Grf. 
The  improvements  in  question  consist  in  the  eombiuatiou  of 
both  block  and  roller  printing  in  the  same  machine.  The 
printing  rollers  arc  mounted  in  suitable  framework  on  the 
same  level.  The  material  to  be  printed  passes  under  the 
printing  rollers  and  is  pressed  against  the  same  by  a  series 
of  pressure  rollers  covered  with  an  endless  travelling  band. 
It  then  passes  on  to  the  block  printing  machine  where  the 
remainder  of  the  pattern  is  printed.  A  claim  is  made  for  a 
method  of  supplying  the  colour  to  the  blocks.  For  details 
of  the  mechanical  arrangements  the  original  specification 
must  be  consulted. — E.  B. 


A  Cold  Process  of  Dyeing  Hair  anil  Feathers  by  means  of 

Paraphenylenediamine  or  similar  Bases.     H.  Erdma 

Halle,  Germany.  Eng.  Pat.  2525,  February  13, 1889.  4rf. 
After  imbuing  the  feathers  or  hair  with  the  solution  of  a 
para-amidophenol  or  a  paradiamine,  they  are  treated  with  a 
solution  of  either  benzo-  or  tolu-quinone  or  an  oxidising 
agent,  such  as  hydrogen  peroxide,  ferric  chloride  or  a 
permanganate.  The  following  phenols  and  amines  are 
specified;  para-amidophenol,  symmetrical  triamidophenol, 
paraphenylenediamine,  toluyleneparadiamine,  dimethylpara- 
phenylcnediamine  and  napnthylenediamine  (1:5).  In  this 
way  fast  shades  of  brown  to  black  are  produced. — E.  B. 


Improvements  in  Dyeing  Mixed  Woven  Fabrics.  T. 
Ingham.  .Manchester.  Eng.  Pat.  8984,  February  20, 
1889.     Crf. 

I'v  means  of  this  invention  animal  and  vegetable  fibres  in 
mixed  fabrics  can  be  simultaneously  dyed  black  and  other 
colours.  The  scoured  goods  are  passed  full  width  through 
a  bath  of  one  or  more  of  the  following  colouring  matters  : — 
logwood,  catechu,  fustic,  bark,  berries,  peachwood,  with  or 
without  coal-tar  dyes  such  as  Bcnzo-azuriiie.  After  squeezing 
arid  drying,  the  colouring  matter  is  oxidised  and  fixed  by 
passing  the  cloth  in  the  open  state  through  a  solution  of  any 
or  mixture  of  some  of  the  following: — bichromate  of  potash, 

bichromate  of  soda,  bichromate  of  amn ia,  chromic  acid, 

nitrate  of  iron,  sulphate  of  iron,  sulphate  of  copper,  car- 
bonate of  soda,  or  sulphate  of  soda.  The  dyed  cloth  is 
then  rinsed  or  cleansed  first  in  cold  water  and  then  in  hot, 
or  passed  through  a  bath  of  carbonate  of  ammonia,  carbonate 
of  soda,  or  soap,  finally  being  rinsed  again  in  cold  water 
before  drying.  Examples  are  giveu  of  tin'  application  of 
this  method  for  dyeing  black,  blue-black,  brown,  and  bronze, 
on  fabrics  composed  of  cotton  and  wool. — E.  B. 


Improved  Cleansing,  Scouring,  and  Bleaching  Compound 
for  Wool  and  other  Fabrics,  also  applicable  to  Cleansing 
I'm  poses  generally.  A.  II.  Parker,  London.  Eng.  l'at. 
9410,  June  6,  1889.     4rf. 

The  compound  consists  of  a  mixture  of  "  pearlash,  borax, 
ammonia,  soft  soap,  Scotch  soda,  and  Jeyes'  disinfectant." 
— E.  B. 

Improvements  in   Dye-extracting  Apparatus.     ]•'.  Rhodes, 
Westfield.     Eng.  Pat.  15,558,  October  3,  1889.     6rf. 

This  invention  relates  to  an  improved  form  of  apparatus 
used  for  extracting  dye-woods.  The  improvements  in 
question  consist  in  employing,  in  combination  with  an 
ordinary  dye-vat  and  appliances  for  heating  and  raising 
water,  an  extracting  vessel  of  rectangular  or  cylindrical 
shape,  one  end  of  which  is  permanently  closed,  the  other 
end  being  provided  with  a  moveable  steam-tight  door. 
Water  or  liquor  from  the  dye-vat  is  forced  or  pumped  to 
the  top  of  this  vessel,  and  after  passing  through  the  dye- 
wood  contained  in  it,  flows  back  into  the  dye-vat.  Several 
modifications  of  the  arrangements  are  described. — E.  B. 


Improvements  in  Apparatus  for  Dyeing  Skeins.  .1.  C. 
Mewburn,  London.  From  La  Societe  Grandsire  et  Fils, 
Bolbec,  France.     Eng.  Pat.  15,881,  October  9,  1889.     6rf. 

Tin    Bkeins  1'  are  hung  on  the  triangular  reels  .1  carried  by 
the  platform  H,  which  slides   on  the   square   sliafl  I    and   is 
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counterbalanced  by  G.  On  the  axis  of  each  reel  is  fixed  a 
pinion  which,  when  H  is  lowered,  gears  with  a  crown  wheel 
on  the  fixed  platform  N,  so  that  the  revolution  of  the  plat- 
form H  causes  the  rotation  of  the  reels  on  their  own  axes. 
K  K  are  bars  for  lowering  the  platform,  0  the  annular 
dye  vat.  and  M  the  footstep  bearing  for  the  vertical  shaft. 
Instead  of  couuter-balancing  the  platform,  the  shaft  and 
the  boss  of  the  platform  may  be  screwed,  and  friction  rollers 
working  on  the  edge  of  the  vat  may  be  substituted  for  the 
pinions  on  the  reels  and  crown  wheel  on  the  fixed  platform. 
In  the  Figure  the  platform  is  shown  raised,  in  working  the 
platform  being  lowered  and  fixed  to  ensure  the  contact  of 
the  pinions  and  crown  wheel. — O.  H. 


Improvements  in  Machines  for  Dyeing  Cotton  and 
Analogous  Materials,  h.  Weldon,  Amsterdam,  U.S.A. 
Eng.  Pat.  18,973,  November  26,  1889.  6d. 
This  invention  relates  to  machines  for  dyeing  raw  or 
unmanufactured  cotton.  The  improved  machine  consists  of 
a  perforated  rotary  cylinder  or  cage,  which  is  placed  in  the 
dye-vat,  so  as  to  be  partially  submerged.  The  cylinder  is 
provided  with  compartments,  and  at  the  centre  of  each 
compartment  there  is  extended  a  red  aimed  with  laterally- 
projecting  pins  ,,r  wings,  termed  a  "breaker-bar."  During 
the  working  of  the  machine  the  cotton  contained  in  the 
compartments  falls  on  the  " breaker-bars,"  and  is  well 
distributed,  so  that  even  dyeing  results. — E.  1!. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

Report    by    G.    Wyss    to    Me    "  Societe    Industrielle    de 

Mulhouse"  npon  a  Paper  by  E.  Sorel,  entitled  "  Etudes 
sur  In  fabrication  de  I'acide  sulfurique."  Bull.  Soe. 
Ind.  Mullhouse,  1889,  237—239. 

In  his  historical  resume  of  the  work  already  done  by  other 
workers  in  this  field,  Soiel  has  failed  to  mention  some  of 
Lunge's  researches,  and  others  of  Hurter  and  Eschellmann. 

Sorel  has  set  himself  the  task  of  demonstrating  that 
temperature  plays  a  preponderating  part  in  the  formation  of 
sulphuric  acid,  and  he  has  brought  to  light  the  important 
fact  that  it  is  the  fall  of  temperature  at  the  walls  of  the 
chambers  that  restarts  the  process  of  manufacture.  This 
filiation  he  has  thoroughly  studied,  and  his  determination 
of  the  tension  of  aqueous  vapour  in  the  presence  of  sulphuric 
acid,  and  of  the  tension  of  the  nitrous  compounds  in 
solution  in  sulphuric  acid,  are  researches  of  fundamental 
importance,  which  must  be  taken  into  account  in  all  future 
investigation  in  this  direction. 

Nevertheless,  his  theory  of  the  sulphuric  acid  process  is 
not  new.  Lunge  published  an  identical  view  in  1885  (Ber. 
18,  1391),  and  again,  in  a  more  complete  form  in  1887 
(Her.  21,  07  ;  this  Journal,  1888,  208),  at  about  the  same 
time  that  Sorel's  memoir  was  presented  at  Cherbourg. 

Among  the  reactions  instanced  as  primary  ones  the 
following  two  — 

2  NO  +  2  O  =  N204 

Nitric  oxide.       Nitrogen  tetroxide. 

2  SO.,  +  3N02  +.  ILO  =  2S02(OH)  (NO.,)  +  NO 
Nitrosulphonic  acid. 

should  rather  be  looked  upon  as  secondary.  The  author  of 
this  report  points  out  also  that  Davy's  theory  is  based  upon 
the  existence  of  hypouitric  acid  (nitrogen  tetroxide)  in  the 
chamber  gases,  and  that  for  this  reason  it  is  untenable,  and 
not  because,  a-  stated  by  Sorel,  it  admits  the  formation  of 
chamber  crystals.  In  fact,  the  chamber  crystals  are 
nothing  else  but  nitrosulphonic  acid. 

Lunge  and  Sorel  are,  therefore,  the  first  propound,  r~  of 
the  very  probable  theorj-  that  the  sulphuric  acid  process 
does  not  depend  essentially  upon  the  reduction  and  oxidation 


of  the  oxides  of  nitrogen,  but  upon  the  formation  of  nitro- 
sulphonic acid  and  its  decomposition  by  water,  according  to 
the  equations — 

2SOs  +■  N203  +  11,(1  +  03  =  2  Sl).,(()H)(X'ii.,) 
2  Si  >,  +  2  NO  +  H2C)  +  3  O  =  2  S<  >,((  )H)(X(  )2) 
2  S02(OH)(NO:)  +  H20  =  2H„S04  +  N203 

The  explanation  of  the  reactions  in  the  Glover  tower  are 
most  interesting,  and  it  can  no  longer  be  admitted  that  the 
affinity  of  NO  for  oxygen  can  produce  of  itself  the  formation 
of  sulphuric  acid  in  the  tower,  when  the  extremely  short 
time,  as  calculated  by  Sorel,  that  the  gases  remain  in  the 
active  zone  of  the  tower  is  taken  into  consideration.  The 
interpretation  of  the  reactions  in  the  first  chamber  is  highly 
plausible. 

It  is  evident  that  the  cooling  effect  of  the  pipes  connecting 
the  chambers  has  a  remarkable  influence  in  facilitating  the 
restarting  of  the  process  at  the  entrance  of  the  second 
chamber.  In  this  view  Sorel  agrees  with  Schertel  (('hern. 
Ind.  12,  80;  this  Journal,  1889,  283).  Lunge  has 
ascribed  this  restarting  of  the  process  to  the  more  complete 
mixing  of  the  gases  which  would  be  brought  about  by  passing 
through  the  pipes. 

The  application  of  his  theory  that  Sorel  proposes  is 
certainly  a  possible  one,  and  an  economy  in  the  first  cost  of 
plant  will  be  realised  by  carrying  out  his  ideas  or  in 
modifying  their  details.  At  any  rate,  it  should  be  taken  into 
consideration  by  every  manufacturer  desirous  of  keeping  his 
methods  of  working  up  to  date. — H.  S.  P. 


The   Manufacture   of  Sulphuric   Acid.     E.    Sorel.     Bull. 
Soc.  Ind.  'Mulhouse,  1889,  240—293. 

After  a  short  summary  of  the  history  of  the  sulphuric 
acid  manufacture,  and  pointing  out  the  progress  that  manu- 
facturers have  made  up  to  the  present  time  in  the  direction 
of  economical  working,  showing  that  before  the  introduction 
of  the  Gay-Lussac  and  Glover  towers  only  1-75  kilos,  of 
monohydrated  acid  (H;S<  >4)  per  cubic  metre  of  chamber 
space  were  made  as  compared  with  4-25  kilos,  per  cubic 
metre  to-day,  the  author  draws  attention  to  the  accompany- 
ing diagram,  which  is  taken  from  a  publication  by  Lunge 
and  Naef  (Chem.  Ind.  1884,  5;  this  Journal,  1884,  633), 
and  which  shows  the  curves  representing  the  progress  of 
the  oxidation  of  the  S02  in  the  chambers  of  the  Uetikon 
works.  The  ordinates  of  these  curves  represent  the  succes- 
-hc  amounts  of  S02  that  have  been  oxidised  per  100  parts 
of  SU2  introduced  into  the  chamber,  and  the'*abscisses  the 
distances  from  the  front  wall  of  the  first  chamber.  It  is 
seen  that  the  back  parts  of  the  apparatus  do  very  little 
work,  and  that  there  are  zones  where  the  process  is  almost 
at  a  standstill.  According  to  the  author's  own  experience 
these  curves  fairly  represent  the  general  course  of  the 
process  in  the  lead  chamber.  There  is,  therefore,  room 
here  for  a  further  economy.  But  to  know  how  to  effect 
this,  it  is  necessary  to  have  a  precise  knowledge  of  the 
reactions  that  go  on  in  the  chamber,  and  of  the  causes 
which  can  modify  these  reactions.  Upon  this  point  the 
author  maintains  that  the  manufacturer  lias  made  scarcely 
any  advance  since  the  time  of  Clement  and  Desormes 
(1793),  and  he  quotes  from  Scheurer-Kestner's  article  in 
YVurtz's  dictionary  to  show  this:  "L'acide  nitrique  n'est 
que  ^instrument  de  l'oxygenation  complete  du  soufre  :  e'est 
sa  base,  le  gaz  nitreux,  qui  prend  l'oxygene  a  Pair  atmo- 
spherique  pour  l'offrir  dans  uti  etat  qui  lui  convienne." 
After  such  an  avowal  of  impotence,  one  can  understand 
why  manufacturers  have  had  to  renounce  all  originality 
of  method,  and  to  content  themselves  with  perfecting 
themselves  in  the  use  of  the  apparatus  bequeathed  to 
them  by  their  predecessors. 

In  considering  the  problem  of  the  sulphuric  acid  pr s«, 

the  first  thing  to  be  noted  is,  that  because  the  oxides  of 
nitrogen  act  as  a  vehicle  of  oxygen,  now  removing  it  from 
the  air  and  now  giving  it  up  to  the  St ).,,  they  must  exist 
in  a  condition  allowing  of  their  easy  dissociation.  There 
is,  therefore,  no  question  of  sharply  defined  reactions  taking 
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place,  no  matter  what  physico-chemical  conditions  may 
exist  in  the  surrounding  iiieilinm,  but  rather  of  a  series 
of  transformations  absolutely  dependent  upon  the  medium 
that  surrounds  the  reacting  materials. 

If  it  were  possible  to  unite  all  the  most  favourable  conditions 
in  every  part  of  the  chamber,  the  speed  of  oxidation  of  the 
S(  >3  at  any  part  would  be  proportional  to  the  SO.,  remaining 


m  the  gases  as  they  traversed  that  part.  The  two  plain- 
line  curves  in  Lunge  and  Xaef's  diagram  show  the  theoretical 
curves  corresponding  to  a  final  escape  of  SOj,  equal  to  0-5 
per  cent,  of  sulphur  burnt  in  one  case  and 'to  4  per  cent. 
in  the  other  ;  the  broken  Hue  curves  show  the  experimental 
data  actually  obtained  for  losses  equal  to  0-1  per  cent,  and 
:.(•  7  per  cent,  of  sulphur  burnt. 


^Chamber: 


3$Cbamher 


08.  00  100 


The  theoretical  and  practical  curves  show  a  genera] 
concordance,  but  the  differences  that  they  do  show  are 
so  sharp  that  it  is  not  possible  to  look  upon  them  as  the 
result  of  chance.  It  is  clear  that  we  have  to  deal  with 
conditions  in  certain  zones  of  the  chamber  which  binder 
the  progress  of  the  reactions. 

The  conditions  to  be  investigated  are  dependent  upon 
variations  in  : — 

A.  Temperature. 

B.  Tension  of  aqueous  vapour. 

C.  Capacity  of   the    nitrous    products   to   combiue   with 

sulphuric  acid. 
1).  The  relative  proportions  of  oxygen  and   sulphurous 

acid  in  relation  lo  the  nitrous  compounds. 
E.  The  reducing  energy  of  sulphurous  acid  in  relation 

to  the  nitrous  compounds. 

It  is  quite  clear  that  oxidation  and  reduction  of  the  nitrous 
compounds  cannot  take  place  simultaneously  and  in  the 
same  spot,  nor  can  they  occur  in  succession  in  the  same 
spot  unless  the  state  of  the  surrounding  medium  at  that 
spot  varies. 

A.  Temperature. — There  are  three  causes  tending  to 
produce  a  rise  of  temperature  : — 

1.  The  continuous  introduction  of  hot  gases  and  of  steam. 

2.  The  heat  generated  by  the  chemical  reactions. 

3.  The  condensation  of  a  part  of  the  gaseous  products. 
The  cause  tending  to  produce  a.  fall  of  temperature  is  the 

continuous  radiation  from  (lie  chamber  walls.  For  each 
section  of  the  chamber,  therefore,  a  certain  state  of 
equilibrium  will  become  established,  and  since  of  the  three 
causes  of  rise  of  temperature  that  caused  by  the  chemical 
reactions  is  the  chief,  the  temperature  inside  the  chamber 
will  vary  in  degree  above  that  of    the    air   according    as    the 

chemical  reactions  are  more  or  less  intense  in  one  part  than 
the  other.  The  temperature  at  the  front  of  the  chamber  is 
therefore  the  highest. 

But  the  walls  do  not  transmit  the  whole  of  the  In  at 
produced  in  anj  on.'  secti ami  consequently  the  tem- 
perature of  the  inner  part  of  the  chamber  does  not  follow 
the  same  law,  dependent  upon  the  energy  of  the  chemical 
reactions,  ami,  as  a  matter  of  fad,  at  a  height  of  1' i  metres 


from  the  floor  of  a  No.  1  chamber  there  is  only  a  difference 
of  about  2°C  between  the  front  and  hack  of  the  chamber. 
At  the  surfaces  of  the  walls,  however,  the  gases  are 
necessarily  cooled.  Moreover,  within  the  chamber  certain 
strata  seem  to  be  the  chief  seats  of  chemical  activity,  and 
sharp  rises  of  temperature  are  indicated  at  such  parts. 
Consequently,  in  a  transverse  sectiou  of  a  chamber  we 
find  different  temperatures  according  to  where  the  thermo- 
meter is  plunged. 

Iu  a  set  producing  about  two  kilos,  of  ILS<  I,  per  cubic 
metre  the  following  temperatures  were  indicated  in  the 
first  chamber,  at  points  1-5,  11-5,  and  l! I  •  ."<  metres 
respectively  from  the  end-wall  at  the  front  of  the  chamber. 
At  each  distance  two  holes  were  made  in  the  top  of  the 
chamber,  one  in  the  axis  of  the  chamber  (designated  by  «) 
and  the  other  •.">  metre  from  the  side  (designated  6).  The 
experiments  were  made  in  the  summer,  so  that  the  tem- 
peratures are  relatively  very  high.  The  temperature  at  the 
top  of  the  chamber  O'l  metre  from  the  wall  was  87°. 


l'B  m.  from 
fore-end. 


OTiii  .  in  from  top  of 
chamber 

8-B0  m.  from  top  of 
chamber 

6'00  ni.  from  top  of 
elm  mber 

6*16  ra.  from  top  of 
chamber,  i.e..  at  in 
m.  above,  the  acid  on 
tlie  floor 


85-5 


81 


Il'5m.  from 
fore-end. 


a. 


76 
81 
83 


79-5 
S8-5 
82 


21*5  m.  from 
fore-end. 


do 

88-5 
83 


85-5       85-5 


86 
84 


85 
85 
82 


84-5       79-5 


Thus  in  spite  of  the  radiations  from  the  side  we  find  the 
temperature  at  certain  parts  near  it  notably  higher  than  the 
interior  temperature  at  the  axis. 
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In  a  set  making  3 '25  kilos.  H„S04  per  cubic  metre,  in 
which,  of  course,  the  temperatures  wire  consequently  very 
high,  the  author  found  in  the  first  chamber,  at  16  metres 
from  the  fore-end  (0  4  of  its  total  length),  the  following 
temperatures : — 

(Temperature  of  the  Gases  in-  the  Inlet 
Pipe,  82-5°) 


At  0'15  m. 
from  side. 

At  O'oO  ni. 
from  side. 

In  the  Axis. 

0'4  m.  from  top 

94° 

87-7° 

83-4° 

.. 

87° 

88-9° 

91° 

•• 

83° 

90-2° 

At  this  distance  from  the  fore-end,  the  highest  tempera- 
ture is  seen  to  be  close  to  the  side. 

In  the  same  chamber  the  following  temperatures  were 
also  noted : — 

On  the  side  wall 78'5  to79'7 

At  0-02  m.  from  side S4 

0'04m 91 

0-06m 95-2o 

0-08m 95-25 

0-lOm 98-5 

0-12m 97-3 

The  cooling  influence  of  the  side  wall  is  therefore  only 
felt  close  to  the  wall. 


Such  variations  in  temperature  as  are  here  indicated  must 
cause  movements  in  the  gases  which  thoroughly  mix  them 
and  give  them  a  great  uniformity  of  composition  in  each 
section.  The  author  would  agree  with  Abraham  (Dingl. 
I'olvt.  J.  245,  414),  that  each  molecule  travels  in  a  spiral 
round  a  horizontal  axis  from  one  extremity  of  the  chamber 
to  the  other. 

In  these  movements  of  the  gases,  the  particles  of  liquid 
in  suspension  pass  into  zones  of  different  temperatures,  and 
consequently  change  their  state  of  concentration  and  rich- 
ness in  nitrous  products  at  each  instant,  so  as  to  bring 
themselves  into  equilibrium  with  that  portion  of  the  gaseous 
atmosphere  which  surrounds  them.  Therein  lies  the  secret 
of  the  rationale  of  the  sulphuric  acid  process. 

13.  Tension  of  Aqueous  Vapour  in  presence  of  Dilute 
Sulphuric  Acid. — Heretofore  we  have  only  Eegnault's 
experiments  on  this  subject.  But  he  only  carried  them  up 
to  a  temperature  of  35°  C,  which  is  much  too  low  for  the 
purpose  under  discussion.  The  author  has  extended  his 
investigations  to  a  temperature  of  95°.  Briefly  stated,  his 
method,  which  is  more  fully  described  in  the  original, 
consisted  in  aspirating  an  accurately  measured  volume  of 
air  very  slowly  over  pumice-stone  saturated  with  sulphuric 
acid  of  known  strength,  maintained  at  a  constant  and 
known  temperature,  and  trapping  the  water-vapour  carried 
over  by  the  air,  in  a  weighed  Liebig's  tube,  filled  with 
concentrated  HaS04. 

The  experiments  were  made  at  45°,  60°,  77°,  and  95°, 
with  acids  containing  50-25  per  cent.,  56-75  per  cent., 
G.V75  per  cent.,  71-73  per  cent.,  and  83*52  per  cent,  of 
pure  monohydrated  1LS<  >4.  The  results  obtained  and 
those  obtained  by  Regnault  for  lower  temperatures  were 
expressed  in  curves,  and  the  numbers  contained  in  the 
accompanying  table  were  then  deduced  by  graphic 
interpolation. 


Tension  op  Aqueous  Vapour  emitted  by  Dilute  Sulphuric  Acid. 


Percentage 
of  H.SO, 

in  Acid. 

Temperatures. 

lo- 

15° 

20° 

25° 

0 

35° 

40° 

45= 

50° 

55° 

60° 

65° 

70° 

7.v 

80° 

BB" 

90° 

95° 

Per  Cent. 

rn  m. 
4-f 

mm. 

0-1 

mm. 

8-5 

mm. 
U-5 

mm. 
15-5 

mm. 
20-9 

mm. 
28'1 

mm. 
37-4 

mm. 

is-:; 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

40 

4-0 

5-5 

7-7 

I.e.", 

14-5 

19-7 

26-3 

33-6 

4ft 

59-6 

76  5 

96-4 

48 

3-7 

5-0 

7-1 

9-6 

13-4 

18-1 

23-9 

30-5 

4irt 

53'5 

69-0 

86-8 

107-2 

132-1 

50 

3-3 

4-5 

6'5 

8-8 

12S) 

10-4 

21-4 

27-4 

35-9 

17-4 

61-3 

77-0 

95-6 

118-1 

152-0 

192-6 

236-7 

52 

3-0 

4-0 

5-8 

7-9 

10-9 

14-5 

ls-9 

24-1 

31-5 

41-5 

51-0 

67-9 

81-5 

104-5 

131-2 

166-5 

207-9 

251-5 

51 

2-6 

3-6 

5-0 

7-0 

9-5 

12-5 

16-5 

21-3 

27 'S 

362 

47-2 

59-9 

74-8 

92-6 

110-1 

146-8 

188-5 

222  il 

50 

2-2 

3-1 

4-3 

60 

8-1 

ll-o 

142 

18-5 

2fl 

si-o 

41-0 

51-6 

05-0 

80-6 

100-9 

128-2 

160-0 

195-0 

58 

1-9 

26 

3-5 

5-1 

72 

9-1 

12-0 

16-8 

20-4 

21/ 1 

34-5 

tl-n 

55-4 

68-4 

86-2 

lio-o 

13S-5 

169-5 

60 

1-6 

21 

30 

4-3 

o-i 

7*5 

io-o 

13-0 

16'9 

ire, 

28'7 

36-7 

46-1 

56-7 

7**3 

94-0 

11S-7 

146-0 

0:: 

1-4 

1-8 

2-6 

3-6 

5-0 

0-5 

s-i 

10-5 

13-9 

177 

239 

30-0 

37-7 

11'. -2 

59-7 

78-2 

100-7 

125-0 

64 

1-2 

1-6 

■!■■! 

3-0 

4-0 

5' 5 

65 

8-2 

W9 

n-o 

18-J 

23-9 

30-3 

37-4 

l--ii 

63-8 

83-7 

105-0 

60 

1-1 

1-4 

l'S 

2'5 

SB 

4-5 

5-4 

6-5 

S'!>       11-0 

15-2 

19-1 

24-2 

30-3 

39-0 

52-5 

70-0 

SS'O 

68 

0-9 

1-2 

1-5 

2-1 

3-0 

3-8 

4-5 

6-4 

7'2 

9-5 

12-3 

15-4 

19-4 

21-1 

31-4 

42-5 

56-0 

72-0 

70 

0-8 

1-0 

1-3 

1-8 

2-5 

3-3 

3-8 

4-4 

5'9 

7'5 

9-5 

12-1 

15-5 

19-8 

25-5 

33-9 

44-4 

57'0 

72 

0-7 

0-8 

1-0 

1-4 

2-0 

2-8 

3-2 

3-6 

4-S 

6-0 

7-5 

9-5 

12-0 

15-1 

20 '2 

33-7 

43-1 

74 

0-5 

0-6 

0-6 

V2 

1-7 

2-1 

2-6 

3-1 

.;■:< 

4-9 

o-o 

7-5 

9-5 

12-1 

15-4 

19-5 

24-6 

31-5 

76 

0-4 

in 

0-5 

l-o 

1-4 

1-8 

2-1 

2-5 

3-0 

4-0 

4-S 

5-9 

7-5 

9-5 

n-s 

l.VII 

13-5 

22-0 

•            " 

0-3 

03 

11-4 

0-8 

1-1 

It 

1-7 

2-1 

2-4 

3-0 

3-5 

4-0 

5-7 

7-0 

8-5 

10-5 

130 

15-8 

80 

0-2 

0-2 

0-3 

0-6 

0-8 

l'l 

1-3 

IT, 

1-9 

2-4 

2-9 

33 

41 

5-0 

0-2 

7-5 

9-3 

11-0 

82 

0'] 

o-i 

0"2 

114 

0-5 

r. 

0-J 

11 

1-4 

1-7 

2-0 

2-3' 

2-7 

3'2 

3-9 

1-7 

5-6 

6-8 
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It  can  be  now  seen  how  the  difference?  of  temperature 
shown  to  exist  in  the  chamber  will  affect  the  concentration 
of  the  arid  that  is  either  held  in  suspension  iu  the  gases  or 
collected  in  a  thin  film  upon  the  walls. 

Thus,  referring  to  the  temperatures  given  above  at 
10  metres  from  the  fore-end  of  the  chamber  ;  the  acid  which 
was  collected  from  the  wall  at  this  point  showed  an  average 
of  52"5°  I?.  =  66  per  cent.  HJ30,,,  and  the  temperature  on 
the  chamber  side  was  78  a"  C,  which  corresponds  to  a 
vapour-tension  of  39  mm.  At  the  interior  temperature  of 
95  .  acid  having  the  same  vapour-tension  as  this  would 
show  56' 6°  B.,  and  contain  72-33  per  cent.  H»S04.  This 
agrees  with  practical  experience,  so  that  it  may  be  con- 
cluded that  the  acids  collected  at  different  parts  of  the 
same  transverse  section  are  in  equilibrium  as  regards  the 
tension  of  the  water-vapour  they  emit. 

('.  Tension  of  tin'  Nitrous  Products  in  presence  of 
Dilute  Sulphuric  Acid  at  Various  Temperatures. — By 
nitrous  products  the  author  designates  all  the  oxides  of 
nitrogen  from  nitric  oxide  (NO)  to  nitric  acid,  inclusive, 
lie  summarises  the  work  done  by  previous  chemists,  chiefly 
by  Lunge  and  Weber,  and  points  out  that  they  have  shown 
that,  in  the  presence  of  sulphuric  acid  in  a  suitable  state  of 
concentration,  the  oxides  of  nitrogen  in  contact  with  oxygen 
form  nitrous  acid,  even  when  the  oxygen  is  in  excess, 
which  then  forms  with  the  sulphuric  acid  a  relatively  stable 
compound.  Further,  Luuge  has  shown  that  nitrous  acid 
which  had  previously  been  considered  as  quite  unstable 
is  nevertheless  capable  of  existing  at  a  temperature  of  150°, 
and  forms,  with  suitably  concentrated  sulphuric  acid,  a  very 
stable  compound  under  certain  conditions,  not  reducible  by 
sulphurous  acid. 

The  author  has  attempted  to  show  the  conditions  of 
equilibrium  of  this  compound  at  various  temperatures  ;  and 
in  order  to  avoid  the  influence  of  oxidising  or  reducing 
agents,  he  has  employed  an  atmosphere  of  nitrogen. 

He  allowed  a  mixture  of  dilute  sulphuric  acid  and  of 
pure  nitrous  acid  dissolved  in  concentrated  sulphuric  acid 
to  flow,  drop  by  drop,  through  a  spiral  tube  j  metres  long 
immersed  in  a  water-bath  at  a  constant  temperature,  and 
passed  a  current  of  nitrogen  in  a  contrary  direction  through 
the  spiral ;  the  quantity  of  nitrous  acid  in  the  mixture  of 
acids  before  and  after  passing  through  the  tube,  and  the 
volume  of  the  nitrogen  drawn  through  the  tube  being 
severally  accurately  determined,  he  was  able  to  calculate 
the  weight  of  nitrous  acid  given  up  by  the  mixture  of  acids 
used. 

The  following  table  shows  the  results  he  has  obtained : — 


Sp.  Gr. 

of  Sulphuric 

Acid. 

Grammes 
Ns03 

per  Litre. 

1  Litre  of  Nitrogen  measured  at 

0°and  7(50  mm. 

Abstracts  n  mgrs.  of  X203 

at  a  Temperature  of  t° 

t 

n 

1  •  S-2 1 

142-0 

0 

87-0 

111L'. 

0-079 

rrai 

28-4 

41-1 

0-009 

.. 

61-2 

0-049 

vm 

2S-4 

tin 

0-009 

.. 

.. 

03-1 

0-095 

.. 

89-7 

0-27t 

1-745 

25-876 

29"6 

0-044 

.. 

.. 

i;rt 

0U96 

.. 

.. 

75-0 

0-402 

.. 

.. 

88*9 

0-980 

1-672 

4-734 

29-6 

0-29 

.. 

.. 

WO 

0-37 

.. 

.. 

75-0 

1-20 

•  •                . . 

1-500 

58-0 

o-5t 

Sp.  Gr. 

of  Sulphuric 

Ai  lid. 

Grammes 

N.O, 
per  Litre. 

1  Litre  of  Nitrogen  measured  at 

0°  and  760  mm. 

Abstracts  n  mgrs.  of  X.'  1, 

at  a  Temperature  of  t-' 

t 

n 

.. 

1-640 

90°  0 

mit. 
2-72 

1-666 

9-403 

45-0 

2-69 

.. 

7-730 

65-0 

9-59 

1-642 

14-652 

28-1 

2-00 

.. 

.. 

42-0                        4-58 

.. 

.. 

63-4                       21-73 

.. 

.. 

75-8                       56-58 

1-624 

9'995 

90-1                     36-44 

.. 

10-795 

89-9                       40-39 

1-606 

11-558 

91-0                       M-88 

1-603 

1-269 

70-0                       4-90 

ram 

2-500 

40-0                        0-94 

.. 

2-216 

05-2                       7*88 

IT,'.  I? 

1-798 

90-0 

11-77 

.. 

12-500 

89-9 

109-15 

He  intends  to  continue  the  research  to  see  if  a  law 
connecting  these  results  can  be  found.  At  present  the 
conclusion  can  only  be  drawn  that  the  acid  mixture  behaves 
like  a  solution  of  nitrous  acid  in  sulphuric  acid,  rather  than 
as  a  compound.  The  dissolution  of  the  nitrous  acid  is  very 
rapid  with  rise  of  temperature,  and  the  richness  of  the 
sulphuric  acid  iu  nitrous  acid  is  probably  a  function  of  the 
tension  of  the  nitrous  compounds  in  the  surrounding 
atmosphere. 

When  the  degree  of  dilution  is  moderately  large,  the 
tension  of  the  nitrous  acid  at  high  temperatures  is  sensibly 
proportional  to  the  richness  of  the  sulphuric  acid  solution. 

D.  Influence  of  relative  Proportions  of  Oxygen  and 
Sulphurous  Acid  upon  the  Nitrous  Compounds.  —  The 
tension  of  the  nitrous  products  in  the  gases  being  related 
to  the  degree  of  concentration  of  the  sulphuric  acid  and  to 
the  richness  of  the  solution  of  nitrous  acid  in  sulphuric 
acid,  it  is  clear  that  the  latter  solution  will  become  richer 
or  poorer  according  to  whether  the  oxides  of  nitrogen  in  the 
gases  are  able  to  pass  into  the  form  of  nitrous  acid  or  not. 

Lunge  has  shown  that,  in  the  presence  of  concentrated 
sulphuric  acid,  NO  anil  O,  even  when  the  0  is  in  excess, 
only  produce  nitrons  acid,  which  then  enters  into  solution. 

On  the  other  hand,  pure  sulphurous  acid,  acting  upon 
warm  nitrous  sulphuric  acid,  reduces  the  dissolved  nitrous 
acid  just  as  it  redoes  the  gaseous  acid. 

If,  then,  we  have  a  mixture  of  sulphurous  acid,  oxygen, 
and  nitric  oxide  in  the  presence  of  nitrous  sulphuric  acid, 
there  will  either  be  a  reduction  of  the  dissolved  NjOj,  or 
an  oxidation  of  the  NO,  dependent  upon  the  temperature, 
the  degree  of  concentration  of  the  sulphuric  acid,  ami  the 
relative  proportions  of  sulphurous  arid,  oxygen,  and  of  XO 
in  the  mixture. 

Practice  has  shown  that  in  extreme  cases,  with  a  high 
temperature,  absence  of  oxygen,  and  excess  of  water,  a 
reduction  takes  place,  whilst  when  the  oxygen  is  in  excess, 
the  acid  concentrated,  and  the  temperature  low,  there  is 
oxidation. 

The  author  has  investigated,  to  a  certain  extent,  the 
intermediate  cases. 

II,-  caused  measured  quantities  of  a  mixture  of  sulphurous 
acid,  oxygen,  nitric  oxide,  and  water-vapour  in  known 
proportions  to  come  in  contact  with  nitrous  sulphuric  acid 
of  various  specific  gravities,  and  containing  various  known 
quantities  of    nitrous    acid    at    different    temperature^,    and 
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then  determined  the  resulting  amount  of  nitrous  acid  in  the 
sulphuric  acid. 

The  experiments  showed  that  the  reactions  were  com- 
plicated. The  following  points  were,  however,  made  clear. 
When  the  sulphuric  acid  has  a  higher  specific  gravity  than 
1  ■  630,  then  sulphurous  acid  does  not  reduce  nitrous  acid, 
but  forms  with  it  in  the  presence  of  sulphuric  acid  a 
solution  of  nitrosulphonic  acid,  provided  that  there  is  an 
excess  of  oxygen  and  a  greater  quantity  of  nitrous  acid 
present  in  the  gases  than  corresponds  to  the  tension  of  the 
nitrous  acid  held  in  solution  by  the  sulphuric  acid.  In  all 
other  cases  a  reduction  takes  place.  And  that  this  state- 
ment also  holds  good  when  the  specific  gravity  of  the 
sulphuric  acid  is  below  1*  600,  but  only  to  a  certain  low 
limit  of  temperature  (about  70°  C),  beyond  which  a 
reduction  takes  place,  even  in  the  presence  of  an  excess  of 
oxygen  and  of  nitrous  acid. 

E.  The  Reducing  Energy  of  Sulphurous  Acid  in 
Relation  to  the  Oxides  of  Nitrogen. — The  author  merely 
draws  attention  to  the  results  already  obtained,  chiefly  by 
Winckler,  Weber,  and  Lunge. 

Mixtures  of  NO,  N203,  and  X.04,  are  not  reduced  by 
S02  if  the  gases  are  dry.  A  small  quantity  of  water  causes 
the  formation  of  crystals  of  nitrosulphonic  acid  at  the 
expense  of  the  higher  oxides ;  the  NO  is  not  altered.  A 
large  quantity  of  water  produces  the  formation  of  il^Si  i  , 
bnt  in  this  case  N(  >  is  reduced  even  in  presence  of  excess 
of  O.  With  dilute  sulphuric  acid  instead  of  water,  there 
is  no  reduction  of  XO  at  from  40° — 50°  C.  if  the  acid 
be  not  below  sp.  gr.  1'32.  A  reduction  takes  place  if  the 
acid  be  weaker  than  this.  When  the  acid  is  concentrated  the 
reduction  becomes  more  difficult  as  the  concentration  is 
greater. 

Xitric  acid  much  diluted  with  water  or  with  sulphuric 
acid  below  sp.  gr.  l-36  is  not  reduced  at  the  ordinary 
temperature,  but  heat  causes  its  reduction.  When  the  density 
of  the  sulphuric  acid  is  above  1*4,  reduction  takes  place  in 
the  cold  accompanied  by  the  formation  of  NaOs;  reduction 
then  becomes  more  difficult  as  the  concentration  of  the 
solvent  increases.  In  an  atmosphere  rich  in  oxides  of 
nitrogen,  a  little  nitric  acid  is  found  to  be  dissolved  along 
with  N203. 

Theory  of  the  Sulphuric  Acid  Process. — It  has  been 
shown  in  the  preceding  that  a  solution  of  nitrous  acid  in 
sulphuric  acid  liberates  a  certain  quantity  of  nitrous  acid  in 
an  inert  atmosphere.  The  quantity  liberated  depends  upon 
the  concentration  of  the  sulphuric  acid,  the  richness  of  the 
solution  (below  a  certain  degree  of  concentration  of  the 
sulphuric  acid),  and  upon  the  temperature.  Let  us  eliminate 
a  certain  quantity  of  the  nitrous  acid,  either  by  actual 
removal  of  it  or  by  reducing  some  of  it  to  nitric  oxide.  The 
solution  will  then  liberate  a  fresh  quantity  of  nitrous  acid 
and  will  go  on  impoverishing  itself  if  this  be  again 
removed. 

On  the  other  hand,  if  we  reoxidise  the  XO  the  solution 
may  take  up  again  the  N203  formed. 

If  we  raise  the  temperature  of  the  solution  the  tension  of 
the  nitrous  acid  dissolved  rapidly  increases.  If  we  dilute 
the  solution  the  same  result  is  observed,  but  the  tension 
increases  more  rapidly. 

It  follows  then  that  if,  in  an  atmosphere  containing  a 
definite  amount  of  nitrous  acid,  we  bring  together  two 
solutions  of  nitrous  acid  in  sulphuric  acid  at  the  same 
temperature,  the  one  a  solution  in  concentrated  acid,  and 
the  other  in  dilute  acid,  the  more  concentrated  acid  solution 
will  be  enriched  at  the  expense  of  the  other.  This  might 
also  take  place  if  the  temperature  of  the  stronger  acid  were 
higher  (to  a  certain  limit)  than  that  of  the  weaker  acid. 

Sulphurous  acid  does  not  hinder  the  dissolving  of  nitrous 
acid  in  sulphuric  acid  when  the  latter  is  of  a  suitable 
concentration,  and  if  there  is  an  excess  of  oxygen  present, 
so  long  as  the  tension  of  the  nitrous  acid  existing  in  the 
gaseous  mixture,  or  capable  of  being  formed  in  it  by  the 
oxidation  of  XO,  is  greater  than  the  tension  of  the  nitrous 
acid  dissolved  already  in  the  sulphuric  acid.  But  if  the 
tension  of  the  nitrous  acid  in  the  gases  be  less  than  that  of 
the  solution,  then  sulphurous  acid  facilitates  the  decompo- 
sition of  the  solution,  whether  we  dilute  the  acid  or  raise 
the  temperature. 


Now  let  us  suppose  that  we  have  a  certain  quantity  of 
sulphuric  acid  of,  say,  57"  B-,  containing  such  an  amount  of 
nitrous  acid  as  to  be  in  equilibrium  with  the  surrounding 
atmosphere  at  the  temperature  there  existing,  and  let  us 
suppose  that  this  sulphuric  acid  is  held  in  the  state  of  mist 
in  the  atmosphere.  Let  us  isolate  a  certain  volume  of  the 
gaseous  mass  and  cool  it  under  constant  pressure.  A  portion 
of  the  aqueous  vapour  in  the  atmosphere  will  thus  be 
condensed  both  by  the  fall  of  temperature  and  by  the 
contraction  of  the  volume,  and  will  consequently  dilute  the 
sulphuric  acid  suspended  in  the  atmosphere.  This  dilution 
will  at  once  destroy  the  equilibrium  existing  between  the 
nitrous  acid  dissolved  and  that  iu  the  atmosphere,  the 
sulphuric  acid  will  liberate  nitrous  acid  which  will  then  be 
reduced  by  the  sulphurous  acid  present,  with  formation  of 
nitric  oxide  and  sulphuric  acid.  The  sulphuric  acid  formed 
will  tend  to  again  concentrate  the  acid  solution.  The 
reaction  will  therefore  tend  to  stop  when  the  quantity  of  acid 
formed  and  that  submitted  to  the  experiment  approach  each 
other. 

Xow  let  us  assume  that  this  same  gaseous  mass  is 
brought  back  to  the  initial  temperature.  The  acid  will  then 
liberate  water-vapour  so  as  to  bring  itself  into  equilibrium 
with  the  conditions  of  the  higher  temperature,  and  will 
become  again  concentrated  to  57 =  B.  It  will  then  be  able 
to  fix  more  nitrous  acid,  and  will  thus  determine  the 
re-oxidation  of  the  nitric  oxide,  provided  there  is  still  a 
sufficient  quantity  of  oxygen  present. 

In  these  variations  of  concentration  and  of  temperature 
we  rind  the  immediate  cause  that  brings  about  the  successive 
reduction  and  oxidation  of  the  oxides  of  nitrogen  and  the 
consequent  rapid  oxidation  of  sulphurous  acid. 

The  following  equations  represent  the  reactions  : — 

1st  Series. — Formation  of  Xitrosulphonic  Acid. 

ft.   By  Direct  and  Simultaneous  Oxidation. 
2SOa  +  2XO  +    3  0    +  H„0  =  2S02(OH)(N02) 

2  xo  +   6    =  x2o3 

2X0  +    20    =  NX)., 
2S02  +   N203  +     20   +  H20  =  2S02(OH)(N02) 

b.   By  Indirect  Oxidation  of  SO?. 

2  SO.  +  3X,03  +  H20  =  2S02(OH)(N02)   +  4  NO 
2  S(  )2  +   2  N„03  +  O  +  HJO  =  2  S02(OH)(XOl)   +  2ND 


2  S02(OH)(N02)  +  H20  =  2  H2S04  +  X,(  )3 
SO.,   +   X.:03    +   H20  =    H„S04    +  2  NO 

To  these  may  be  added  the  less  important  or  accidental 
reactions  : — 

2  SOa  +  N204  +  2  H20  =  2  H2S04  +  2  NO 

3  X204  +  2  H20  =  4  HN03  +  2  NO 

2  HN03  +    SOa     =    H2S04    +  N204 

The  author  remarks  that  his  theory  resembles  those  of 
Davy  and  Winckler,  but  differs  from  them  in  not  assuming 
the  intervention  of  any  body  whose  existence  in  the  chambers 
is  hypothetical.  Davy's  theory  rests  upon  the  formation  of 
chamber  crystals,  which  only  are  found  in  very  abnormal 
working;  that  of  Winkler  depends  upon  the  formation  of 
hyponitric  acid  (N204)  which  is  only  found  under  particular 
and  well-known  conditions.     (Compare  preceding  abstract.) 

The  author  then  applies  his  theory  to  explain  in  detail 
the  whole  sulphuric  acid  process  from  the  burners  to  the 
Gay-Lussac  tower. 

The  Glover  Tower. — Not  only  is  the  acid  introduced 
into  the  Glover  tower,  denitrated  and  concentrated,  but 
there  takes  place  there  a  formation  of  sulphuric  acid  equal 
to  16  or  18  per  cent,  of  the  total  production  iu  small 
towers,  and  to  as  much  as  24  per  cent,  in  large  towers 
(having  a  capacity  of  8  or  10  cubic   metres  per  100  kilos,  of 
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sulphur  burnt),  provided  there  is  a  plentiful  supply  of  nitrous 
products. 

According  to  Scheurer-Kestuer  (Coiupt.  Eeud.  1884, 
November  24,  and  1885,  March  2  ;  this  Journal,  1885,  457) 
from  1  to  9  per  cent,  of  this  sulphuric  acid  is  contained  as 
S03  in  the  burner  gases,  which  becomes  hydrated  in  the 
Glover  tower.  Taking  the  higher  figure,  9  per  cent.,  this 
leaves  an  actual  production  of  sulphuric  acid  in  the  Glover 
tower  of  from  9  to  16  per  cent. 

These  amounts  correspond  to  an  introduction  of  a  quantity 
of  recovered  nitrous  acid  equal  to  8  or  10  parts  of  com- 
mercial nitrate  of  soda  in  the  one  case,  and  to  2_'  or  -4  parts 
of  nitrate  of  soda  per  100  parts  of  sulphur  burnt,  in  the 
second  case.  In  both  cases  it  may  be  assumed  that,  nitrous 
acid  from  2  •  5  parts  of  nitrate  of  soda  per  100  parts  of  sulphur 
burnt  are  introduced  to  make  up  for  loss.  We  have,  therefore, 
the  following  quantities  of  available  oxygen  : — 

°Strous  a°cTd.r.e.^r.ed}  °'74  or  °'90  to  r6°  OT'2'21 
MxvLvn    from  2-fi  parts] 0..„      „.*,      a..2i      „..._, 

?v:lN.03 i 

Total  oiyKen  per  100  of)  0.%      ,.,,      ,.0,      .,.^3 
sulphur  burnt i 

Since  16  parts  of  oxygen  are  required  to  oxidise  32  parts 
of  sulphur  from  SO.;  to  S03,  it  is  evident  that  if  a  simple 
reduction  of  nitrous  acid  took  place  in  the  Glover  tower 
there  could  only  be  produced  there  0-48  or  0-56  to  0-91  or 
1-22  per  cent,  of  sulphuric  acid.  It  is  obvious,  therefore, 
that  the  nitrous  acid  entering  the  tower  must  be  successively 
reduced  and  oxidised,  in  round  numbers,  20  times. 

Take  into  account  the  fact  that  in  the  active  zone  of  the 
Glover  tower  there  is  a  maximum  of  0'55  of  empty  space, 
and  further  that  the  denization  all  takes  place  in  the  upper 
half  of  this  zone  ;  in  the  smaller  towers,  therefore,  having 
from  4  to  6  cubic  metres  of  working  capacity,  these 
successive  oxidations  and  reductions  must  take  place  in  a 
space  of  from  1  to  U  cubic  metres,  while  in  the  larger 
towers,  having  a  working  capacity  of  from  8  to  10  cubic 
metres,  they  take  place  in  a  space  of  from  2  to  2i  cubic 
metres  (per  1,000  kilos,  of  sulphur  burnt  in  24  hours). 

Assuming  that  there  is  admitted  into  the  burners  the 
minimum  quantity  of  air  compatible  with  good  working,  for 
everv  kilogramme  of  sulphur  burnt  there  enters  the  tower 
7,14*0  litres  of  gas  measured  at  0°  and  760  mm.  and  in  the 
dry  state. 

The  composition  of  this  gas  will  be — ■ 

Litres. 

SO.  6991 

O  * 593-2 

5 5.S17S 

7,140'i 

In  a  tower  producing  18  per  cent,  of  the  total  _\  ield,  this 
volume  of  gas  .\ ill  be  reduced  to  6,951-3  litres,  and  in  a 
tower  producing  25  per  cent,  of  the  total  yield  w  ill  be  reduced 
to  6,877  •  9  litres,  or  there  will  pass  through  the  working  zone 
of  the  smaller  tower  an  average  volume  of  7,045  litres,  and 
through  that  of  the  larger  tower  an  average  volume  of 
7,009  litres.  In  two  towers  working  at  these  rates,  it  was 
found  that  the  mean  temperature  of  the  gases  issuing  from 
the  smaller  one  was  S0°  and  from  the  other  one  95  ;  by 
referring  to  a  table  of  the  ten-ion-  of  aqueous  vapour,  it  is 
easy  to  calculate  the  actual  volumes  of  the  gases  at  these 
temperature-. 


In  the  first  case  it  is- 


7.105    • 


760 


700  -  35-5 


-  x  (1  +  0-293)  =  9,542  litres  ; 


and  in  the  second  cast — 


7,009  x 


760 


760  -  13-4 


x  (1  +  0-348)  =  10,006  litres. 


Tile  time  that  this  volume  of  gas  is  in  the  working  space 
of  the  Glover  tower  varies,  therefore,  from  9  to  21  J,  seconds, 
and  consequently  each  period  of  oxidation  and  reduction 
lasts  from  half  a  second  to  one  second. 


Such  a  phenomenon  cannot  be  explained  solely  on  the 
ground  of  the  affinity  of  nitric  oxide  for  the  oxygen  of  the 
air.  The  author  proceeds  to  show  that  it  can  be  explained 
according  to  his  theory. 

He  takes  the  actual  case  of  an  apparatus  producing  in 
winter  19,500  kilos,  of  H.,SU4  per  24  hours.  The  Glover 
tower  had  a  working  space  of  55  cubic  metres  (by  working 
space  is  meant  the  total  space  occupied  by  the  packing 
above  the  grate),  with  a  height  of  5-6  metres.  This  tower 
was  fed  by  62,000  litres  of  60°  B.  acid  from  the  Gay-Lussac 
tower,  and  by  10,000  litres  of  chamber  acid  of  55°  U.  It 
produced  4,900  kilos,  of  H,S04  in  the  form  of  Co  11.  acid 
per  24  hours. 

Acid  entering  the  tower  : — 

62,000  litres  of  60°  B.  =  106,a82  kilos,  of  60°  B. 
10,000  litres  of  55°  B.  =  14,426  kilos,  of  60°  B. 

120,508  kilos,  of  Co0  B. 


corresponding  to — 

S2.S50  kilos.  HjSO, +  23,232 HjO 

11,301  kilos.  H.SO, +    4,849  H.O 


94,151  kilos.  H2SO, +  28,081  H20 

Acid  leaving  the  tower : — 

120,508  +  (4.900  x  Jp?)  =  126,782  kilos,  of  60°  B. 

corresponding  to — 

100,017  kilos.  H=S04  +  26,765  H20. 
There  left  the  tower,  therefore — 

28,081  -  26,765  =  1,316  kilos.  H20 

in  the  form  of  vapour.  To  this  must  be  added  the  water 
introduced  with  the  nitric  acid,  which  was  equal  to  1 18  kilos., 
making  a  total  of  1,434  kilos,  of  water-vapour. 

This  weight  of  vapour  was  held  in  solution  by  the  gases. 
The  temperature  of  these  at  the  exit  of  the  Glover  tower 
was  95°.  In  the  dry  state,  and  measured  at  0°  and  760  mm., 
their  volume  was  shown  above  to  be  6,878  litres  per  kilo,  of 
sulphur  burnt  Assuming  that  1  kilo,  of  sulphur  produces 
3  kilos,  of  H„SOj,  the  total  volume  of  gas  on  a  total  yield  of 
19,500  kilos.'of  H,S04  is— 

6,878  x  1^00  =  44,708  cubic  metres. 

The  nitrous  acid  consumed  in  the  tower  was  equivalent  to 
24  parts  XaN03  per  100  of  sulphur.  Assuming  that  this 
left  the  tower  entirely  in  the  state  of  XO,  there  would  leave 


0-24 


30 


£  =  550-6  kilos.  NO. 


r.i.smi 
3 

If  V  =  the  actual  volume  of  gas  leaving  the  tower. 
f  =  the  tension  of  the  aqueous  vapour,  A  =  the  ten-ion  of 
NO  in  the  mixture,  these  values  may  be  found  from  the 
equations — 


V 
V 

V 


/ 

760 

X 

0-S05 
1-3*77 

h 

760 

>: 

ram 

r:;i77 

1,434. 


550-6. 


1 


=  44,708. 


760 -/-ft 

760  '     1-W77 

whence — 

/  =  28-8  mm.,  h  =  66  mm.,  V  =  62,355  cubic  metres. 

Referring  to  the  author's  table  of  the  tension  of  aqueous 
vapour  emitted  by  sulphuric  acid,  it  will  be  seen  that  if  the 
acid  introduced  into  the  tower  had  the  same  temperature  as 
iln  gases,  viz.,  '.'.">  .  an  aqueous  vapour  tension  of  28'8  nun. 
would  correspond  to  a  strength  of  74i  per  cent.  H.,S04  = 
sp.  gr.  1-671.  If  the  temperature  were  85  it  would  contain 
71-2  per  cent.  H3SO4  =  sp.  gr.  1-61,  if  the  temperature 
were  75°  it  would  contain  only  66 '5  per  cent.  H3SO4 
sp.  gr.  1-575  Such  differences  would  produce  very 
different  working  in  the  tower. 

In  the  case  under  consideration  we  have — 

550-6  x  5?  =  697-4  kilos. 

nitrous  acid  issuing  from  the  tower  in  a  volume  of  44,708  eb. 
metres  of  gas  measured  at  0    and    760  mm.  =  15-6  uignn. 
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nitrous  acid  per  litre  of  pas.  Acid  of  sp.  gr.  1-671,  even 
at  a  temperature  of  90°  in  an  atmosphere  containing  this 
quantity  of  nitrous  acid,  would  dissolve  a  very  considerable 
quantity  of  the  latter  and  carry  it  down  to  a  lower  stratum. 
There,  owing  to  the  higher  temperature,  the  acid  would  be 
denitrated  little  by  little,  the  sulphurous  acid  would  be 
oxidised,  and  the  NO  produced  would  re-ascend  to  the 
higher  stratum,  become  re-oxidised,  tixed  by  the  sulphuric 
acid,  and  carried  down  again.  It  is  this  continuous  circula- 
tion of  nitrous  acid  which  explains  the  action  of  the  Glover 
tower  as  a  producer  of  sulphuric  acid. 

It  is  obvious  that  the  more  concentrated  the  acid  intro- 
duced into  the  tower  the  larger  is  the  zone  of  denitrification 
and  the  better  chance  the  nitric  oxide  has  of  being  re- 
oxidised,  so  as  to  be  carried  down  again  ;  and  consequently 
the  more  acid  would  actually  be  manufactured  iu  the  Glover 
tower. 

The  author  then  proceeds  to  show  that  if  the  acid  used 
iu  the  tower  is  too  dilute  a  too  rapid  reduction  takes  place, 
and  the  Glover  tower  ceases  to  he  an  important  factor  of 
production.  But  even  if  the  acid  used  be  concentrated, 
the  result  is  not  satisfactory  if  the  top  part  of  the  packing 
is  cold,  as  the  acid  will  there  become  diluted.  The  cooling 
of  the  packing  is  produced  by  three  causes  : — 

1.  Too  small  a  sectional  area,  iu  which   case   the   acid 

falls  in  large  quantities  upon  the  first  layers  and  cools 
them. 

2.  A  too  great  height  of  packing,  so  that   the  gases  get 

too  cold  before  they  reach  the  top. 

3.  Exposure  of  the  tower  to  the  wind. 

With  regard  to  the  third  cause,  the  author  has  found 
great  improvement  in  the  working  of  a  Glover  tower  by 
shielding  it  from  the  wind. 

Reactions  in  the  First  Chamber. — In  order  to  prevent 
the  lead  of  the  chamber  being  too  rapidly  attacked,  manu- 
facturers keep  the  acid  on  the  sides  at  between  51°  and 
53"  B.  (sp.  gr.  1  ■  540  to  1  ■  580  =  64  per  cent,  to  67  per 
cent.  H;S04).  Reference  to  the  experiments  of  the  author 
on  the  temperatures  of  the  chamber  show  that  the 
temperature  of  the  wall  is  about  75°  when  that  of  the 
axis  is  90°.  i'or  acid  of  67  per  cent,  at  the  walls  with 
a  temperature  of  75°,  the  tension  of  aqueous  vapour  is 
27  mm. ;  the  acid  in  suspension  in  the  atmosphere  having 
necessarily  the  same  tension  as  this,  but  being  at  a 
temperature  of  90°,  must  consequently  contain  73  per  cent. 
H.:S04  (57°  B.).  If  the  acid  on  the  wall  only  contain 
64  per  cent.  H2S04,  the  tension  of  its  aqueous  vapour  will 
be  37-4  mm.,  and  therefore  the  acid  in  the  interior  will 
contain  71  per  cent.  H;S04  (55 -7°  B.).  These  theoretical 
figures  agree  with  the  result  of  practical  tests,  several 
instances  of  which  the  author  quotes,  and  justify  the 
assumption  that  throughout  each  transverse  section  there 
is  equilibrium  of  aqueous  vapour  tension. 

He  explains  the  inutility  of  the  second  half  of  a  chamber 
as  shown  in  Lunge  and  Xaef's  diagram,  as  follows.  As  the 
gases  pass  from  one  end  of  the  chamber  to  the  other  they 
become  poorer  iu  S02.  We  have  seen  that  in  the  interior 
parts  of  the  chamber  the  heat  given  out  by  the  chemical 
reactions  is  not  compensated  for  by  the  radiation  from  the 
walls,  and  iu  fact  we  find  a  marked  elevation  of  temperature 
towards  the  middle  of  the  chamber  ;  but  from  this  point  to 
the  end  of  the  chamber  there  is  no  material  change  at  the 
axis. 

This  is  clearly  shown  by  the  following  observations  of 
temperature  at  the  axis  of  a  chamber  at  different  distances 
from  the  fore-end  : — 


— 

0.5  m. 
from  Top. 

3'5  m. 
from  Top. 

°_C. 
77 

SI 

°  C. 

86 

21*5       „       „       „     (steam 

jet) 

86 

91 

83 

90 

84 

91 

In  the  neighbourhood  of  the  walls  the  temperature  is 
found  to  fall  barely  2°.  Owing,  however,  to  the  decrease 
of  sulphurous  acid  in  the  gases,  the  production  of  sulphuric 
acid  tends  to  decrease,  and  the  acid  which  condenses  on  the 
walls  i>  always  a  little  weaker  at  the  did  than  in  the  middle 
(about  1°  B.).  The  tension  of  the  aqueous  vapour  is  con- 
sequently greater,  ami  the  acid  in  suspension  in  the  interior 
must  be  weaker.  It  is  therefore  less  capable  of  determining 
the  oxidation  of  the  nitric  oxide,  and  consequently  of 
sulphurous  acid,  and  the  fact  of  this  taking  place  just  when 
the  oxidation  of  sulphurous  acid  becomes  more  difficult, 
owing  to  the  smaller  quantity  present  in  the  gases,  is  the 
explanation  of  Lunge  and  Xaef's  diagram. 

Influence  of  the  Connecting  Pipes. — The  author  ascribes 
the  renewed  activity  of  sulphuric  acid  formation  at  the 
entrance  of  the  second  chamber  licit  to  the  better  mixing  of 
the  gases  iu  the  pipe,  but  to  the  cooling  influence  of  the 
latter.  The  gasses  beiug  cooled  there  20°  or  30°,  condensa- 
tion of  water  takes  place  which  dilutes  the  acid  in  suspension 
and  suddenly  liberates  from  it  a  large  quantity  of  nitrous 
aeid,  which  thereupon  produces  the  rapid  oxidation  of  the 
sulphurous  acid. 

Application  of  the  preceding  1  'iocs. — The  author  suggests 
the  following  apparatus  : — A  Glover  tower  capable  of  pro- 
ducing 25  per  cent,  of  the  total  yield,  a  chamber  capable  of 
oxidising  75  per  cent,  of  the  sulphurous  acid  that  enters  it 
(Lunge  and  Xaef's  diagram  shows  that  this  chamber  would 
be  about  a  quarter  the  capacity  of  ordinary  chambers)  ; 
following  upon  this  chamber,  a  series  of  cooling  pipes  and 
small  towers,  the  latter  traversed  by  acid  of  60"1  B.  from  top 
to  bottom,  whilst  the  gas  and  steam  are  introduced  at  the 
bottom.  Assuming  that  these  towers  have  each  a  cubical 
content  equal  to  half  that  of  the  Glover  tower,  he  reckons 
that  with  three  towers  there  would  be  produced  93 '27  per 
cent,  of  the  total  theoretical  yield  with  a  saving  of  about 
60  per  cent,  in  the  capacity  of  the  apparatus  used. 

(  'onclusions. — The  author  draws  the  following  conclusions 
from  his  investigations  : — 

1.  The  successive  oxidations  and  reductions  of  the  oxides 
of  nitrogen  which  determine  the  transformation  of  sulphurous 
acid  to  sulphuric  aeid  are  brought  about  by  the  variations 
in  degree  of  hydration  of  the  sulphuric  acid  suspended  in 
the  gases. 

2.  In  the  apparatus  ordinarily  used  these  variations  of 
hydration  are  brought  about  by  changes  of  temperature  and 
are  in  direct  relation  to  these. 

3.  The  working  of  a  sulphuric  acid  apparatus  can  be 
advantageously  modified  by  increasing  artificially  and  at 
certain  points  the  concentration  of  the  acid  in  contact  with 
the  gases  and  denitrating  this  acid  at  neighbouring  points  so 
as  to  bring  about  an  active  circulation  of  the  oxides  of 
nitrogen  between  the  neighbouring  zones. 

4.  The  application  of  this  process  on  an  industrial  scale 
should  permit  of  a  decrease  in  the  first  cost  of  plant  and 
assure  greater  regularity  of  working. — H.  S.  P. 


Suggestions  for  the  Improvement  of  the  Sulphuric  Acid 

Process.  F.  Bode.  Zeits.  f.  angew.  Chem.  1890,  11  —  13. 
It  was  first  pointed  out  by  Lunge  and  Xaif  (Chem.  Ind. 
1S84,  5  ;  this  Journal,  1884,  633),  ami  afterward-  by  Schertel 
(Chem.  Ind.  12,  80—  81  ;  this  Journal.  1889,283),  that  only 
the  first  half  of  the  sulphuric  aeid  chamber  was  efficient. 
Schertel  says,  "only  in  the  first  half  of  the  first  chamber 
does  the  sulphurous  acid  become  oxidised,  whilst  in  the 
second  half  the  quantity  of  sulphurous  acid  iu  the  gases 
undergoes  no  decrease.  After  passing  into  the  second 
chamber  a  revivification  of  the  process  takes  place,  but  dies 
out  again  as  soon  as  the  gases  have  passed  through  the  first 
half  of  this  chamber,"  and  so  on  in  the  other  chambers. 
Schertel  then  proposes  to  substitute  a  number  of  small 
chambers  for  the  large  systems  now  in  use.  Lunge  (Zeits. 
f.  angew.  (hem.  1889,  385;  this  Journal,  1889,  774—775) 
thinks  Schertel's  proposal  too  crude,  and  suggests  the  adop- 
tion of  a  preliminary  mixing  apparatus  for  the  gases, 
together  with  suitable  means  of  cooling  within  the  apparatus. 
Further,  he  proposes  the  use  of  towers  or  columns  of 
perforated  porcelain   plates   (plattenthurme)   between   the 
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chambers,  in  which  the  enfeebled  reactions  will  again  be  set 
going. 

Siin-1  (this  Journal,  1890,  181)  recommends  a  system 
of  cooling  tubes  and  towers  down  which  60:  li.  acid  is 
allowed  to  percolate. 

The  author  points  out  that  Schertel's  suggestion  merely 
means  the  same  thing  as  the  subdivision  of  the  existing 
length  of  chamber  into  two  parts,  so  that  each  part  then 
becomes  a  chamber — in  other  words,  substituting  two 
short  chambers  for  oue  long  one.  The  term  "  short  "  is, 
however,  a  relative  one,  and  instead  of  decreasing  the  length 
we  may  make  a  short  chamber  by  increasing  the  breadth. 
An  extreme  ease  would  be  that  in  which  what  is  now  called 
the  length  of  a  chamber  would  be  considered  its  breadth 
and  vice  versa.  In  such  a  ease  the  gases  would  enter  at  one 
of  the  long  sides  of  a  chamber  and  pass  out  at  an  opening 
in  the  opposite  long  side. 

Schertel's  plan  involves  an  increased  expenditure  of 
sheet-lead,  the  author's  a  decreased  expenditure.  Sup- 
posing it  is  desired  to  convert  a  set  of  a  total  capacity 
of  3,240  cm.,  consisting,  say,  of  three  chambers  each 
6x6x30  m.  Following  Schertel's  plan,  and  making  it 
into  six  chambers,  this  would  mean  an  increase  of  wall- 
surface  in  the  ratio  of  100:109.  Adopting  the  author's 
plan  we  have :  (a.)  The  number  of  chambers  (three) 
remains  unaltered,  but  the  breadth  of  each  is  doubled;  this 
means  a  decrease  of  wall-surface  in  the  ratio  of  100:86-4 
(6.)  Six  chambers  are  made,  each  of  12  m.  width;  this 
means  a  slight  increase  of  Burfaci — about  4*5  per  cent.  If 
only  five  chambers  he  formed,  however,  the  surface  is  the 
same  as  in  the  case  of  the  original  three  chambers. — 11.  S.  1'. 


The  Formation  of  some  Fluorine  Salts  and  their  Industrial 

Value.  M.  Netto.  Zeits.  f.  angew.  Chem.  1890,  45—46. 
Sodium  fluoride  melted  with  aluminium  chloride  forms 
cryolite  and  sodium  chloride  (G.  Forster,  this  Journal,  1888, 
851)  ;  melted  with  sulphate  of  alumina,  cryolite  and  sodium 
sulphate  result  (Winkler)  ;  with  aluminium  hydrate,  sodium 
fluoride  forms  cryolite  and  sodium  abominate,  3  Xa.,.O.AL03 
(Schuch)  ;  this,  when  extracted  with  water  and  treated  with 
carbon  dioxide,  yields  the  hydrate  of  aluminium  and  sodium 
carbonate.  Aqueous  solutions  of  sodium  fluoride  and 
aluminium  sulphate  when  mixed  together  form  a  fluorine 
aluminium  hydrate,  and  this,  when  fused  with  sodium  fluoride, 
also  yields  cryolite. 

Magnesium  salts  behave  in  a  similar  manner  to  aluminium 
salts  towards  sodium  fluoride.  Aqueous  solutions  of  sodium 
fluoride  and  magnesium  sulphate  give  an  amorphous  pre- 
cipitate of  fluorine  magnesium  hydrate;  when  boiled  with 
water  and  magnesia  the  analogue  of  cryolite  (3  XaF.AlJ-',,) 
is  formed — 3  XaF.Mg,F„  (Tissier).  Magnesium  sulphate 
melted  with  sodium  fluoride  forms  magnesium  cryolite, 
6  XaF.JIg3F6 — a  crystalline  powder — the  crystalloids  being 
regular  cubes.  This  body  behave-  like  cryolite  towards 
acids;  treated  ivith  caustic  soda  magnesium  hydrate  is 
separated  whilst  cryolite  dissolves  completely. 

In  commenting  ou  the  possibility  of  replaciug  natural 
cryolite  by  artificial  cryolite  or  by  this  magnesium  cryolite, 
the  author  points  out  the  advantage  of  the  last  when 
compared  with  the  artificial  cryolite  in  point  of  price, 
owing  to  the  magnesium  salts  being  cheaper  than  those  of 
aluminium  ;  further,  that  a  cheap  method  of  preparation  of 
sodium  fluoride  is  what  is  really  required  to  make  either 
process  a  success. 

The  direct   preparation  of  cryolite  according  to  either   of 

the  following  equations    is    possible,   but    the   reaction    is 

incomplete   and  the  mass   gets   thicker   and  thicker  as  the 

quantity  of  calcium  carbonate  formed  increases  : — 

I. 

6CaF2  +  6  Na.ro,  +  Al:(olI)6  = 

ALF,,.6'NaF  +    6  CaCO,  +  6  NaOB 

II. 
8  I  !aFa  +  6  Na.ro,   .    Al,(SO,).,  = 
AU',-,.6  XaF  +  GCaCOa  +  3  Na .mi, 

— C.  A.  K. 


The  Soda  Industry  in  the  Year  1889.     A.  Haseuclever. 
Chem.  Ind.  12,  431—436. 

Hitter  competition  among  German  manufacturers  engaged 

in  the  soda  industry  has  made  business  profitless  to  all. 
Repeated  attempts  to  form  a  combination  have  failed 
through  the  pretentious  claims  of  individual  producers. 
The  fact  than  in  1888  the  exports,  reckoned  on  100  per 
cent,  carbonate  of  soda,  exceeded  the  imports  by  [8,000 
tons  i-  no  criterion  of  the  general  sound  development  of 
the  industry,  and  profitable  working  has  occurred  in  only 
exceptional  cases.  A  sound  basis  for  a  lasting  export 
trade  in  soda  is  lacking  in  Germany.  A  superficial  com- 
parison of  the  more  favourable  condition-  thai  obtain  in 
England,  with  her  extended  water  highways  and  over-sea 
communications,  shows  the  great  disadvantages  under  which 
Germans  have  to  compete  in  all  industries  which  depend 
upon  the  bringing  of  various  raw  materials  of  small  value  to 
one  point.  The  low  railway  tariff  in  England,  arising  from 
the  competition  of  private  railway  companies,  gives  a  great 
advantage  to  English  makers,  whilst  the  German  State 
railways  maintain  a  high  tariff.  Were  there  cheap  carriage 
of  fuel  alone  in  Germany,  great  benefit  would  follow,  as 
industries  would  then  be  carried  on  more  generally  through- 
out the  land  instead  of  being  concentrated  in  the  vicinity  of 
the  coal -fields. 

The  soda  industry  has  grown  in  England,  as  it  has  in 
Germany,  from  year  to  year,  during  the  last  decade.  In 
England  there  were  used  in  this  manufacture  568,543  tons 
of  salt  ill  1878,  and  781,348  tons  in  1888.  The  increased 
production  in  England  is  entirely  due  to  the  manufacture  of 
ammonia-soda.  Many  of  the  smaller  Leblanc-soda  makers 
have  stopped  their  works,  whilst  the  larger  ones  have  gone 
on  a-  before,  and  have  reaped  a  moderate  profit  by  the  aid 
of  a  combination  to  limit  the  production  of  bleaching 
powder.  The  production  of  ammonia-soda  in  England  has 
been  limited  to  about  one-fifth  of  the  total  make  of  soda, 
and  the  price  obtained  has  enabled  the  firm  of  lirunner, 
Mond,  and  Co.,  to  divide  a  dividend  of  25  per  cent. 

In  France,  where,  owing  to  trade  combination  and  the 
high  import  duties,  the  price  of  soda  has  been  the  highest 
for  many  years,  there  seems  to  be  a  falling  off  in  demand. 
The  Leblanc-soda  makers  have  suffered  most,  as  the 
ammonia-soda  makers  are  guaranteed  the  sale  of  a  fixed 
amount. 

In  Austria,  a  combination  among  soda  manufacturers 
ha-  reduced  the  yearly  make  of  all  the  works,  and  there 
would  seem  to  be  in  that  country  a  prospect  of  future 
stability  were  it  not  that  German  competition  appears  to 
preclude  any  material  rise  in  price. 

If,  under  such  unfavourable  conditions,  some  makers 
have  carried  on  their  works  at  a  profit,  this  has  been  due 
either  to  an  increase  in  the  value  of  by-products,  or  to  the 
working  of  other  branches  of  manufacture  which  permit  of 
being  carried  on  in  connexion  with  the  soda  process. 

After  drawing  attention  to  Mond's  method  of  recovering 
ammonia  and  tar  from  fuel  a-  carried  ou(  al  Northwich 
(this  Journal,  1889,  505),  the  author  goes  on  to  describe 
other  processes  that  have  been  adopted  in  connexion  with 
soda  works. 

The  "  Chemische  Fabrik  Khenania "  has  been  making 
sulphuric  acid  from  zinc  blende,  in  connexion  with  spelter 
works  at  Stolberg,  Oberhausen,  Hamborn,  Bensberg,  and 
Dortmund.  Ten  years  ago  12,000  tons  of  sulphuric  acid, 
Co  It,,  were  mad.-,  and  in  1888  the  quantity  reached 
51,010  ton-. 

W.  (irillo  has  worked  out  a  process  for  making  liquid 
sulphurous  acid  from  blende,  and  at  Lipine,  in  ISSS, 
1,141  tons  of  liquid  sulphurous  acid  were  thus  made  and 
found  a  read}  sale  enclosed  in  iron  vessels  ;  but  in  Silesia 
the  process  ha-  not  been  profitable. 

since  the  consumption  of  sulphuric  acid  increases  year 
by  year,  the  author  thinks  that  both  in  Silesia  and  Belgium, 
in  the  course  of  time,  all  zinc  works  will  utilise  the  gases 
from  blende  roasters.  One  cause  for  an  increased  demand 
for  sulphuric  acid  will  be  the  increased  manufacture  of 
sulphate  of  ammonia  from  the  ammonia  recovered  from 
fuel  and  from  coke-ovens.  In  Silesia  120  new  coke-ovens 
adapted  to  this  purpose  were  erected  in   1889. 
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Efforts  on  the  part  of  ammonia-soda  makers  to  combine  the 
manufacture  of  chlorine  with  the  ammonia-soda  process  have 
so  far  led  to  no  practical  results.  In  view  of  the  present 
value  of  hydrochloric  acid,  the  author  has  been  of  opinion 
that  up  to  the  present  day  in  Germany,  the  Leblanc-soda 
manufacturer  lias  had  an  advantage  over  the  ammonia-soda 
maker,  hut  owing  to  the  enormous  rise  in  the  price  of  fuel 
and  the  fact  that  twice  as  much  fuel  is  used  in  the  Lehlanc 
process  as  in  the  ammonia-soda  process  for  a  given  weight 
.if  soda,  he  thinks  that  in  1890  the  Leblanc-soda  maker  will 
be  at  a  disadvantage.  The  increased  price  of  salt  will  affect 
the  old  process  more  unfavourably  than  the  new,  since  the 
ammonia-soda  makers  usually  have  their  own  brine.  The 
value  of  bleaching  powder  and  hydrochloric  acid  is  also 
likely  to  fall,  in  view  of  the  manufacture  of  hydrochloric  acid 
and  chlorine  from  magnesium  chloride,  the  introduction  of 
electrolytic  methods  of  bleaching  and  the  making  of  chlorine 
by  Campbell  and  Boyd's  process  now  being  worked  out  at 
the  North  British  Alkali  Works  in  Glasgow  (Eng.  Pats. 
Id. 1ST.  July  13,  1888,  and  18,056,  December  11,  1888;  this 
Journal  1889,  983). 

Beference  is  next  made  to  Chance's  sulphur-recovery 
process  (this  Journal  1888, 162)  and  to  the  patents  of  Gossage, 
Bawes  (Eng.  Pat.  1393,  March  22,  1882  ;  this  Journal,  1882, 
454),  and  Opl  (Ger.  Pat.  23,142,  October  8,  1882;  this 
Journal,  1882,  452),  and  the  author  then  proceeds  to  describe 
experiments  that  he  has  carried  out  on  a  manufacturing 
scale  with  the  v.  Miller  and  Opl  process  for  recovering 
sulphur  or  sulphuretted  hydrogen  from  soda-waste. 

According  to  the  method  of  von  Miller  and  Opl  (Eng. 
Pat  2334,  January  29.  1884  ;  this  Journal,  1884,  373,  393. 
551)  calcium  sulphydrate  is  decomposed  by  steam  instead 
of  by  carbonic  acid,  as  in  Chance's  patent. 

The  following  considerations  among  others  induced  the 
author  to  attempt  to  carry  out  in  a  large  scale  the  v.  Miller 
and  Opl  process  in  preference  to  that  of  Chance: — 1.  By 
the  v.  Miller  and  Opl  process,  pure  sulphuretted  hydrogen 
is  formed  instead  of  a  gas  containing  33  per  cent.  H.,s  as  in 
Chance's  process.  2.  Calcium  hydrate  is  formed  in  the 
former  process,  for  which,  a  use  can  be  more  easily  found 
than  for  the  calcium  carbonate  formed  in  the  latter  process. 
3.  The  employment  of  lime  kilns  and  blowing  engines  is 
avoided,  and  the  employment  of  boilers  for  generating  steam 
is  a  cheaper  plan  of  working. 

The  heat  required  to  carry  out  the  reaction  was  estimated 
theoretically  as  follows  : — 

CaSgHj  +  2  11.(1  =  CaOsH,+  2  H.,s 
—  115,360  -  2  x  68,320        217,820  +  2  x  4,510 


252,000  heat  units. 


226,840  heat  units. 


That  is  to  say,  for  the  recovery  of  every  64  kilos,  of  sulphur 
from  CaS.,H.„  25,160  heat  units  must  be  supplied  to  complete 
the  reaction,  or  for  every  100  kilos,  of  S,  40,000  heat  units 
are  needed.  Supposing  that  1  kilo,  of  coal  yields  5,000  heat 
units,  then  8  kilos,  of  coal  would  be  required  to  recover 
100  kilos,  of  S.  This  amount  left  a  wide  margin  for 
practical  working.  The  apparatus  consisted  of  horizontal 
wrought-iron  cylinders,  fitted  with  suitable  appliances  for 
agitating  their  contents.  The  accompanying  Figure  shows 
the  arrangement. 

The  soda-waste  is  mixed  with  water  in  tin-  mixing  appa- 
ratus I.,  and  passes  thence  into  the  cylinders  11.  and  III., 
where  it  is  subjected  to  the  action  of  sulphuretted  hydrogen, 
whereby  calcium  sulphydrate  is  formed.  The  cylinder  l\'. 
is  surrounded  by  a  steam-jacket.  In  this  cylinder  the 
sulphydrate  is  warmed  up  and  then  passes  into  the  three 
lower  cylinders  V.,  VI.,  VII,  where  it  is  decomposed  by 
steam.  The  steam  c  nters  the  lowest  cylinder  VII.  first,  and 
then  passes  through  into  the  two  upper  ones.  The  evolved 
U.S.  together  with  the  excess  of  -team,  then  leave  V.  by  a 
pipe  and  pass  into  the  jacket  round  cylinder  IV.,  where  they 
warm  up  the  calcium  sulphydrate  contained  in  the  cylinder. 
From  the  jacket  the  HjS  and  uncondensed  steam  next  pass 
into  a  condenser  VIII.  voided  with  water,  where  the  rest  of 
ili'  -.tram  condenses,  and  the  II.,S  is  then  passed  into  the 
cylinders  III.  and    II.     Here  half  the  HjS  is  used  to  form 


calcium  sulphydrate,  CaS  +  H2S  =  CaS.,H; ;  the  other  half 
passes  from  the  apparatus  II.  to  be  made  further  use  of: — 


The  experiments  that  have  been  carried  out  show  that  the 
conversion  of  all  the  CaS  into  CaS.,II„  is  easily  effected  in 
the  absorption  cylinders,  and  that  heat  is  evolved  in  the 
reaction,  so  that  it  is  necessary  to  cool  these  cylinders  witli 
water.  A  liquor  of  28°  B.  is  easily  obtained  containing 
212  grins,  of  sulphur  per  litre.  The  decomposition  of  the 
sulphydrate  by  steam  only  takes  place  rapidly  enough, 
however,  when  the  solution  is  concentrated.  The  further 
the  decomposition  has  been  carried  the  slower  it  goes  on. 
The  author  intends  to  publish  a  more  detailed  account  of  the 
experiments  later.  They  have  indeed  shown  that  it  is 
possible  to  recover  nearly  all  the  sulphur  as  H„S  by  this 
method,  hut  the  quantity  of  coal  used  in  generating  the 
necessary  quantity  of  steam  was  90  times  the  theoretical 
quantity.  A  modified  apparatus  reduced  this  amount  con- 
siderably, but  nevertheless  the  reaction  was  too  slow.  He 
does  not  yet  consider  the  experiments  as  completed,  but 
does  not  think  the  future  prospect  is  promising  for  the 
process. 

The  fact  that  by  this  process  pure  H.,S  is  obtained  is  on 
closer  consideration  not  a  great  advantage,  except  that 
gasometers  are  not  needed  for  collecting  it.  This  is  obvious 
from  the  fact  that  the  gas  from  Chance's  process,  which 
contains  33  per  H;S,  is  quite  suitable  for  burning  to  make 
sulphuric  acid,  and  contains  only  about  the  same  quantity 
of  air  as  would  be  consumed  in  burning  pure  H5S. 

The  question  of  using  the  H..S  for  making  S  is  one  that 
must  be  considered,  not  on  the  basis  of  present  prices,  but 
in  view  of  a  considerable  fall  in  price,  due  to  the  competition 
which  would  ensue  were  all  Leblanc-soda  makers  to  recover 
the  sulphur  from  their  waste.  England  alone  would  pro- 
duce 142.000  tons,  whereas  her  import  of  sulphur  is  now- 
only  32,000  tons. 

The  cost  of  plant  for  working  up  the  waste  in  a  works 
using  1,000  tons  of  salt  per  week  is  reckoned  in  England 
at  1,000,000  marks.  In  that  country  the  calcium  carbonate 
produced  (which  is  too  tine  for  use  in  making  soda)  can  be 
disposed  of  for  cement-making  more  easily  than  in  Germany, 
owing  to  the  higher  cost  of  carriage  in  the  latter  country. 
Moreover,  English  works  are  generally  very  limited  in 
space,  and  have  to  pay  a  good  deal  to  get  the  waste 
removed.  Finally,  taking  into  account  the  fact  that,  whilst 
in  England  to  make  100  kilos,  of  S,  0*38  marks  are 
reckoned  for  coal,  whilst  Germans  have  to  pay  twice  that 
sum,  it  can  easily  be  understood  why  German  soda-makers 
an  chary  of  setting  up  sulphur-recovery  plant,  whilst  on 
the  other  hand  in  England  there  are  three  works  already- 
working  the  process,  and  many  others  engaged  in  erecting 
the  necessary  plant. — H.  S.  P. 


On     the    Proportion    of    Water    to     Hydrochloric     Acid 
formed  t><j  igniting  Mixtures  of  Hydrogen,  Oxygen,  and 

Chlorine.     P.    Hautefcuillc    and    J.   Margottet.     Compt. 

Bend.  109,  641—643. 
This  research  i>  regarded  as  preliminary  to  an  investigation 
of  the  decomposition   of  water  by   means  of  heat  in   the 
presence  of  chlorine  and  carbon  monoxide. 

In  a  first  series  of  experiments,  a  known  volume  of 
chlorine  was  added  to  a  given  amount  of  gas  obtained  by 
the  electrolysis  of  water.  In  a  second  series,  a  known 
volume  of  oxygen  was  added  to  the  elements  of  hydro- 
chloric acid.  The  mixtures  were  exploded  in  a  thick  glass 
tube  containing  about  80  ee.  by  means  of  a  spark.  The 
apparatus  i-  not  described  in  detail. 

The  pressures  of  the  gases  and  the  amount  of  chlorine 
before  and  after  the  explosion  were  determined,  the 
residual  chlorine  being  estimated  by  means  of  a  solution  of 
sodium  arsenite. 

These  data  enable  one  to  deduce  from  them  the  amounts 
of  water  and  of  hydrochloric  acid  formed. 

Let  h  he  the  pressure  of  the  hydrogen,  H  the  pressure  of 
the  chlorine,  these  being  introduced  into  the  eudiometer 
at  the  same  temperature. 
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p   the  weight   of    hydrogen,    P    the  weight    of   chlorine 

introduced. 
pl   the  weight  of  hydrogen  which  unites   with  chlorine 

during  the  experiment. 
1"  the  weight  of  chlorine  which  remains  uncomhined. 


\\Y  have — 


„         0'IHill         ft 

P  =  P  x  ¥Ti  *  IV 


Since  pl  is  the  weight  of  hydrogen  which  unites  with 
chlorine,  it  is  evident  that  p  —  pl  =  the  weight  of  hydrogen 
which  unites  with  oxygen  and 

-  iji  number  of  half  molecules  of  water 


P  ■ 


p1  number  of  molecules  of  hydrochloric  acid 

formed  during  the  experiment. 

The  authors   found   that  ''  -  -    does  not   vary  with  the 

pressure  between  the  limits  of  i  and  \  of  an   atmosphere, 
nor  with  the  nature  of  the  spark. 


Series  I. — Synthesis  of  Water  dj  the  Presence  of  Chlorine. 


Composition    f  Vols,  of  O 
of  the 


r: 


gaseous 
mixture. 


■j   Vols,  of  H 
L  Vols,  of  CI 


Value  of  P^j£ 


1  1 

l-8tolv9 


1    ,      1 
g-8TO2-S 


i 

l 
l 

ito-l 
3-S      4-3 


1  I 

6°2  t0  _ 


5-7 


i 

I 

5 

* 

1  1 

9-2toll-2 


1 
2n 


1 
■HI 


(1.)  As  soon  as  the  volume  of  chlorine  is  greater  than 
half  the  volume  of  hydrogen  contained  iu  the  electrolytic 
is   less  than  unity,   and   diminishes    rapidly  with 


gas, 

the   increase  in  the  proportion  of   chlorine,  so   that   when 

Series  II. — Synthesis  op  Hydrochloric  Acid  i.v  thk  Prksem  k  (ir  <i\.i,,>\. 


the  volume  of   chlorine  is  double    that   of   the   hydrogen 
present,  no  water  is  formed  at  all. 

(2.)  Changes  in  the  composition  of  the  resultant  mixture 
are  gradual  and  not  sudden  as  in  Bunsen's  experiments  on 
mixtures  of  carbonic  oxide,  hydrogen,  and  oxygen. 


f  Vol.  of  CI 
I 
Composition  of  milt  ure  -!  \ol.  ofH 

I  Vol.  of  O 

Value  of  5=?-' 

Pl 


l 
7-2 


1-8  *°  4-7     :rstc 


•8lu4-3 


1 
1 

1_ 

3-t 


1     ,      1 
o-lto3-:i 


1 

3-2 


1 

1 

3 

_L 
3-2 


The   ratio 


is  always  less  than  unity,  and  varies  but 


little  when  the  ratio,   by  volume,  of   oxygen    to   hydrogen 
present  is  increased  from  j  to  3. 

The  results  may  be  put  in  the  form  of  equations,  e.g. : — 

5  H:  +  5Clo  +  5  0  =  8HCI  +  H30  +  CI.,  +  O 
2  Clj  +  H.:  +  O  =  2  Hi  1   +   CI.,  +  O 

The  temperatures  to  which  these  states  of  equilibrium 
correspond  cannot  be  determined  directly.  The  authors 
intend  to  estimate  them  by  means  of  data  furnished  by 
Berthelot  and  Yieille,  and  also  bv  some  further  experiments. 

—P.  J.  H. 


On   the  Distribution   of  Hydrogen   between    Chlorine   and 
Oxygen.     H.  Le  Chat'elier.    Compt.  Rend.  109,  664 — 667. 

Tn  k  experiments  of  Hautefeuille  and  Margottet  (preceding 
abstract)  on  the  distribution  of  hydrogen  in  presence  of 
chlorine  and  oxygen  supply  important  information  respecting 
the  general  laws  of  chemical  equilibrium.  The  author  has 
been  engaged  upon  similar  researches  (undertaken  with  the 
intention  of  applying  the  results  to  the  Deacon  process  for 
the  manufacture  of  chlorine),  and  points  out  how  the 
value  of  the  coefficients  of  distribution  can  be  determined 
by  calculation. 

The  formula  for  equilibrium  in  the  case  of  a  mixture  of 
oxygen,  chlorine,  water,  and  HC1  is — 


Loge 


p(0.)  x  p'MHCl) 
J)"2(C12)  x  p'"2(H202) 


+  500      L''T  =  const. 
J      T2 


1,  is  the  heat  of  reaction  of  1  molecule  of  oxygen  with 
4  molecules  of  HO  ;  its  value  is  28  at  ordinary  temperatures, 
and  does  not  vary  much  up  to  1,000°.  The  value  of  the 
constant  depends  upon  the  composition  of  the  mixture  in 
equilibrium;  its  normal  value  in  the  Deacon  process  is  l.">. 
In  order  to  apply  the  formula  it  is  necessary  to  express  the 
pressures  as  functions  of  the  number  of  molecules  of  each 
substance. 


If  we  denote  these  as  follows  : — 

Substance H.    On    CI,    H202       HC1       N2 

Number  of  molecules    1      n      n'       x       2(1— a*)    N, 

and  further  denote   the   pressure    (in  atmospheres)  of  the 
mixture  by  P,  the  formula  becomes — 


Loge  P  +  loge 


16  (2  i  -  x)  (1-x)* 


(8»  +  2»'  +  2N  +  2- 

,  woo 

T 


x)  (»'-  1  +  .i-js.r- 


15. 


This  formula  applies  up  to  1,000°,  but  is  not  rigorously 
correct  at  higher  temperatures  when  the  dissociation  of  the 
chlorine  molecule  becomes  appreciable.  The  hygrometric 
state,  which  is  of  importance,  has  not  been  indicated  in  the 
experiments  of  Hautefeuille  and  Margottet.  We  must 
therefore  assume  that  the  gases  were  saturated  with  water- 
vapour  at  15°,  i.e.,  that  they  contained  2  per  cent.  b\  volume. 
The  temperature  of  the  mixture  corresponding  to  the  state 
of  equilibrium  has  not  been  (and  cannot  be)  determined. 
It  depends  upon  the  relative  rapidities  of  the  chemical 
reactions  and  the  cooling  effect.  The  former  increases 
rapidly  with  the  temperature,  being  practically  zero  at  500° 
and  only  acquiring  a  noticeable  value  above  800°.  We  can 
only  suppose  that  the  temperature  in  question  is  higher  than 
1,000°  and  lower  than  2,000°. 

Influence  of  Temperature.  —  The  proportion  of  water 
produced  ought  to  decrease  as  the  temperature  increase.-. 
The  following  table,  calculated  from  the  formula,  gives  the 
number  x  of  molecules  of  water  produced  per  molecule  of 
hydrogen  in  a  mixture  containing  equivalent  proportions  at 
the  atmospheric  pressure — 


f 0° 

x 0-998 


300° 
0-90 


400° 

(i  BO 


i",n 
O'oO 


1,120 
0-20 


The  oxidation  of  HC1  should  therefore  be  practically 
complete  at  ordinary  temperatures.  This  lias  already  been 
proved  by  M.  Berthelot. 
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Influence  of  Pressure. — The  formula  indicates  a  diminu- 
tion in  the  proportion  of  water  when  the  pressure  diminishes. 
This  diminution  is  small,  because  the  change  of  volume 
accompanying  the  reaction  is  itself  small.  It  must  however 
occur,  if  "the  molecular  volumes  assigned  to  the  various 
substances  are  correct,  for  it  follows  directly  from  the 
second  law  of  thermodynamics.  ( In  the  other  hand  the 
experiments  of  MM.  Hautefeuille  and  Margottet  show  that 
change  of  pressure  produces  no  effect.  This  shows  that 
the    molecule   of   chlorine   is,  under  the  given  conditions, 


partially  dissociated  ;  if  it  were  completely  dissociated  the 
diminution  of  pressure  would,  on  the  contrary,  increase  the 
proportion  of  water  produced. 

Influence  of  the  "Relative  Proportion  if  Elements  present. 
— This  is  the  most  interesting  point,  for  it  enables  us  to  test 
the  correctness  of  the  formula.  The  following  table  gives 
the  calculated  proportions  of  water  produced  from  a  mixture 
containing  equivalent  proportions,  and  also  those,  obtained 
by  MM.  Hautefeuille  and  Margottet,  allowing  for  2  percent, 
of  water-vapour  by  volume  : — 


5L» 

h„ ; I 

&   I         0-5 

■Ha 

„  ,,     ("calculated I")  ( 

H"u2  i  I  {■     0-238  < 

Ha     (.observed \)  v. 


1-25 


0'15 

o-iis 


0-07 
0-08 


O'OO 
0-07 


0-25 

0-1!) 
0-215 


1-25 

ll'2.j 

n-275 


0-27 
0-81 


0-5 

(1-5 

0-68 
0-58 


The  agreement  between  the  calculated  and  observed  values 
is  thus  seen  to  be  most  satisfactory  ;  it  is  even  better  than 
could  have  been  expected,  inasmuch  as  no  allowance  is 
made  for  possible  dissociation  of  chlorine.  The  action  of 
the  excess  of  chlorine  or  oxygen  depends,  therefore,  solely 
upon  the  relative  volumes  of  the  bodies  present,  and  is  in 
no  wav  dependent  upon  their  special  chemical  properties, 
for  these  do  not  enter  at  all  into  the  formula. 

The  distribution  of  oxygen  between  carbon  monoxide  and 
hydrogen  may  be  similarly  represented — 

or,  neglecting  the  variation  of  L  with  temperature,  and  using 
the  following  notation  for  a  mixture  containing  a  semi- 
molecule  of  displaceable  oxygen — 

Substance COa    H2    H202    C20, 

Number  of  molecules       n      n'       a       l—x. 


Log, 


(re  -  1  +  x)x 


5.000 
T 


=  const. 


;  (»'-*)(l-:r) 

In  this  case  it  will  be  observed  that  the  state  of  equilibrium 
is  strictly  independent  of  the  pressure. — D.  E.  J. 


The  Preparation  and  Properties  of  Anhydrous  Platinum 
Difluoride.  H.  Moissan.  Compt.  Bend.  109,  807—809. 
This  body  is  prepared  by  passing  fluorine  over  a  bundle  of 
platinum  wires  heated  to  about  500°— 600°  C,  and  placed 
in  a  stout  platinum  tube.  If  no  hydrofluoric  acid  be  present 
no  reaction  takes  place  at  all  up  to  100°  C.  At  ordinary  tem- 
peratures platinum  itself  is  entirely  unacted  upon  by  fluorine. 
A  mixture  of  fluorine  and  hydrofluoric  acid,  however,  is  more 
energetic  in  its  action  than  fluorine  alone.  The  fluoride  is 
obtained  as  a  fused  mass  of  a  deep  reddish  colour  or  as 
small  yellow  crystals  much  resembling  those  of  the 
diehloride.  It  is  "exceedingly  hygroscopic  and  its  reactions 
with  water  are  very  characteristic.  If  placed  in  a  little 
water  it  dissolves,  but  the  solution  becomes  hot  and  the 
hydrated  oxide  is  then  precipitated.  With  a  comparatively 
large  quantity  of  cold  water  the  decomposition  is  retarded, 
bur  on  warming  the  salt  is  at  once  decomposed.  Its  peculiar 
behaviour  with  water  explains  the  fact  long  ago  observed 
that  the  anhydrous  difluoride  cannot  be  obtained  in  the  wet 
way,  for,  as  seen,  it  rapidly  decomposes  water  to  form  hydro- 
fluoric acid  and  the  brownish-yellow  precipitate  recalls  to 
mind  Fremy's  hydrated  dioxide  Pt03H20,.  When  raised 
to  a  bright"  red  heat  the  fluoride  readily  splits  up  into 
fluorine  and  platinum,  the  latter  presenting  a  distinctly 
crystalline  appearance. 

"The  salt  was  analysed  by  dissolving  a  portion  in  a  large 
quantity  of  water,  then  pouring  off  from  any  slight  insoluble 
residue  and  boiling  the  clear  solution.  On  drying  the  pre- 
cipitate and  igniting,  the  weight  of  platinum  thus  obtained 
gave  the  formula  PtF2  for  the  new  compound. — S.  G.  B. 


Further  Researches  on  the  Preparation  and  on  the  Density 
of  Fluorine.     H.  Moissan.     Compt.  Bend.  109,  861— 864. 

The  fluorine  was  obtained  by  the  electrolysis  of  pure 
hydrofluoric  acid,  in  quantities  of  about  100  cc.  at  a  time, 
contained  in  the  platinum  apparatus  similar  to  the  one 
formerly  described  but  of  a  capacity  of  about  160  cc. 
Lest  the  fluorine  should  carry  over  with  it  any  traces  of 
hydrofluoric  acid,  the  products  of  electrolysis  were  passed 
through  a  platinum  spiral  placed  in  a  bath  of  methyl  chloride 
giving  a  temperature  of  about —50°  C.  or  70°  C.  below  the 
boiling  point  of  the  acid.  The  gas  then  passed  over 
sodium  fluoride  and,  being  considered  pure,  was  led  to  the 
apparatus  shown  in  the  Figure. 


This  was  a  platinum  flask  of  a  capacity  of  about  100  cc. 
and  weighing  about  70  grins.,  and  closed  by  a  rounded 
perforated  stopper  accurately  fitted  to  its  seat  and  serving 
also  as  a  stopcock.  The  flask  was  tirst  tilled  with  pure- 
dry  nitrogen  and  this  in  turn  displaced  by  the  fluorine 
which  was  passed  in  by  a  platinum  tube  fitting  into  A. 
After  that  silicon  inflamed  readily  in  the  issuing  gas  the 
current  was  still  continued  for  five  minutes.  The  stopper 
was  then  turned  round  on  itself  and  the  plug  being  intro- 
duced into  the  tube  A,  all  connexion  with  the  exterior  was 
cut  off.  The  flask  was  then  weighed  on  a  balance  turning 
readily  with  0-0005  grm.  and  its  capacity  was  also 
determined.  From  these  data  the  density  of  fluorine 
was  deduced  as  (1)  1-262;  (2)  1-265;  (ij)  1-270,  the 
figure  adopted  being  1-265.  The  theoretical  density  of 
fluorine  is  0-06927x19=1-316.  As  was  the  ca.se  with 
phosphorus  trifluoride  the  observed  density  is  rather  low, 
hence  it  seem-  possible  that  the  accepted  atomic  weight  of 
fluorine,  namely  19,  may  be  rather  too  high. — S.  G.  B. 
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The    Colour    and    Spectrum    of  Fluorine.      II.   Moissan. 
Compt.  Bend.  109,  037—940. 

By  analogy  it  was  considered  likely  that  fluorine  would 
possess  very  little  if  any  colour,  since  it  stands  first  in  the 
halogen  family  and  is  followed  by  chlorine,  possessed  of  do 
great  depth  of  colour  in  comparison  with  the  highly-coloured 
bromine  and  still  nunc  highly-coloured  iodine.  A  tabular 
apparatus  of  platinum  was  used  for  the  observation,  and 
care  was  taken  that  it  was  perfectly  dry,  since  water  is 
speedily  decomposed  by  fluorine.  On  looking  thiongh  a 
depth  of  0*5  metre  of  fluorine,  it  was  observed  that  the  gas 
possesses  a  greenish-yellow  colour  much  more  faint  than 
that  of  chlorine  regarded  through  a  tube  of  similar  depth, 
and  being  besides  a  tint  more  closely  approaching  yellow 
than  the  greenish-yellow  tint  of  chlorine.  Kxainiucd  through 
;i  di  pth  of  1  luetic,  fluorine  was  nnt  observed  to  possess  any 
absorption  bands.  The  following  singular  observation  was 
made.  When  the  platinum  apparatus  was  tilled  with  fluorine, 
a  very  small  quantity  of  water  was  added,  which  immediately 
decomposed  with  formation  of  hydrofluoric  acid  and  ozone. 
This  latter  gas  was  produced  in  a  state  of  such  concentra- 
tion that  the  whole  of  the  tube  assumed  the  iudigo-blue 
tint  observed  in  ozone  of  Hautefeuille  and  Chapuis.  After 
a  few  minutes,  owring  to  the  temperature  of  the  laboratory, 
the  ozone  was  partly  destroyed  and  the  colour  reduced;  it 
thus  gradually  faded  and  at  length  disappeared.  The 
spectrum  of  fluorine  was  also  determined,  and  a  large 
number  of  bands,  upwards  of  13,  all  in  the  red  part  of  the 
spectrum,  were  found. 


A  Jtfeu 'Process  for  the  Utilisation  of  Atmospheric  Oxygen 
and  the  Compounds  upon  which  the  Process  is  leased. 
G.  Kassner.  Dingl.  Polyt.  J.  274, 136—142  ;  183—190  ; 
226—231;  270—276; 

Preparation  and  Properties  of  Compounds  Used, — 

The  author  found  in  1884,  when   barium   manganate  was 

boiled  with  oxidisable  bodies  in  aqueous  solution  it  parted  with 
its  oxygen  to  these  and  was  converted  into  a  brown  substance 
of  the  formula  Mn03Ba,  and  that  this  on  heating  in  air 
took  up  oxygen  and  was  reconverted  to  barium  manganate. 
Several  drawbacks  attended  its  use  ;  amongst  others,  in 
presence  of  water  barium  hydrate  was  formed  which  rapidly 
absorbed  carbonic  acid,  and  so  an  increasing  amount  of 
barium  carbonate  was  contained.  The  regeneration,  more- 
over, w;is  very  slow. 

The  author  working  on  the  subject  has  produced  three 
new  compounds,  and  describes  their  preparation,  properties, 
commercial  application,  and  chemical  relationship. 

Barium  Plumbate,  liad'bl  >i. — Barium  hydrate  and  lead 
oxide  were  heated  in  a  porcelain  crucible  over  a  Bunsen 
flame  ;  a  deep  black  substance  was  obtained.  Dilute  hydro- 
chloric acid  added  to  a  portion  caused  effervescence  as  of 
carbonic  acid  ;  there  was  a  strong  odour  of  chlorine,  and  a 
yellow-green  solution  remained.  Dilute  nitric  acid  separated 
a  brown  powder.  Sulphuric  acid  was  without  action  until 
oxalic  acid  was  added,  when  barium  and  lead  sulphates  were 
formed  and  carbon  dioxide  evolved.  When  oxalic  acid  was 
used  with  nitric  acid  a  clear  solution  of  the  respective 
nitrates  was  obtained. 

By  mixing  one  equivalent  of  lead  oxide  and  one  equivalent 
of  barium  carbonate  and  beating  as  before,  a  glassy 
substance  was  produced,  the  colour  deepening  until  quite 
Mack.  It  was  powdered,  and  on  testing  showed  by  action 
of  acids  that  carbonic  acid  still  remained,  that  the  whole  of 
the  lead  oxide  has  not  been  converted  into  the  dioxide,  and 
that  all  the  displaceable  oxygen  could  not  be  obtained.  The 
presence  of  lead  oxide  was  proved  by  adding  nitric  aeid  and 
testing  with  sulphuretted  hydrogen.  The  displaceable 
oxygen  was  determined  by  mixing  three  parts  of  the 
product  with  one  part  of  pure  oxalic  acid  and  warming  with 
dilute  nitric  acid  till  evolution  of  carbonic  acid  ceased,  when 
the  excess  of  oxalic  acid  was  determined  by  titrating  back 
with  potassium  permanganate,  H2C.,04  +  2  H20  +  O  = 
2  C02  +  3  H20.  Nitric  acid  is  preferable  for  the  determina- 
tion, sulphuric  acid  causes  separation  of  the  sulphates,  and 
acetic  acid  is  unreliable. 

The  displaceable  oxygen  was  found  by  two  tests  as  2 •  32 
and  2-59  per  cent. 


The  true  barium  plumbate  was  obtained  by  heating  two 
equivalents  of  barium  carbonate  and  one  of  lead  oxide.  The 
product  was  deep  black,  and  contained  only  slight  traces  of 
carbonic  aeid  and  lead  oxide.  The  displaceable  oxygen  was 
found  to  be  2-86  ;  theoretically  it  should  have  been  2'94. 
Hypothesis  points  to  -a  plumbic  acid,  H4Pb04,  the  anhydride 
being  1'bCX,. 

Strontium  plumbate,  Sr.d'bO,.  —  Two  equivalents  of 
strontium  carbonate  and  one  equivalent  of  lead  oxide  treated 
in  a  similar  way  gave  a  deep-brown  chocolate- coloured  com- 
pound showing  the  same  reactions. 

Calcium  plumbate,  Ca-.PbO,. — This  was  made  by-beating 
two  equivalents  of  calcium  carbonate  and  one  of  lend  oxide. 
A  lesser  heat  was  required  than  in  case  of  the  other  two, 
and  the  conversi  m  was  effected  in  about  five  minutes,  over 
the  Bunsen  flame.  The  compound  was  of  a  yellowish-red 
or  flesh  colour.  The  abundance  and  cheapness  of  calcium 
carbonate  should  render  this  the  cheapest  of  the  three 
compounds. 

The  properties  of  the  three  plumbates  were  similar,  and 
all  were  insoluble  in  water.  Examined  microscopically,  the 
last-mentioned  was  seen  as  an  aggregate  of  yellowish  crystals. 
On  treatment  with  sodium  bicarbonate,  opaque  brownish- 
black  masses  (PbO._>),  having  between  them  colourless 
crystals  (CaC03),  were  obtained.  The  action  of  acids  is 
similar  on  all  three;  nitric  acid  forms  the  brown  lead  di- 
oxide and  a  nitrate  of  the  alkaline  earth.  Dilute  sulphuric 
aeid  gives  also  lead  dioxide  and  a  sulphate  of  the  alkaline 
earth,  though  strong  acid  forms  both  sulphates.  Dilute 
acetic  acid  has  no  action  in  the  cold  ;  on  heating,  dioxide 
and  the  acetate  are  formed.  Hydrochloric  acid  dissolves 
them  to  a  yellow-green  liquid.  To  obtain  a  clear  solution, 
nitric  or  acetic  acids  may  be  used  with  oxalic  acid,  or, 
preferably,  hydrogen  peroxide. 

(  arbonic  acid  or  bicarbonates  produce  carbonates  of  the 
alkaline  earths  and  lead  dioxide.  Sodium  bicarbonate  acts 
better  than  the  potassium  salt. 

The  author  found  that  350  grms.  of  calcium  plumbate 
and  400  grins,  of  potassium  bicarbonate  in  a  little  water, 
heated  on  the  water-bath  to  the  boiling  point,  gave  a  clear 
brown  liquid  deepening  to  black.  The  heavy  powder,  a 
mixture  of  lend  dioxide  and  the  corresponding  carbonate, 
settled  to  the  bottom,  and  on  being  dried  and  ignited  formed 
again  the  plumbate.  The  soluble  alkaline  salts  are  easily 
removed  by  decanting  and  washing,  and  the  alkaline 
carbonate  can  be  obtained  as  a  byr-product. 

Water  alone,  at  a  temperature  of  150JC,  under  increased 
pressure,  caused  formation  of  the  dioxide  and  the  corre- 
sponding alkaline  hydrate.  Ammonium  mono-  and  bicar- 
bonates gave  ammonia,  carbonates  of  the  alkaline  earths 
and  lead  dioxide.  Ammonium  nitrate  and  acetate  gave 
ammonia,  lead  dioxide,  and  the  respective  salts  of  the 
alkaline  earths. 

The  Technical  Application  of  these  Compounds.  — 
(  'alrium  plumbate  is  most  to  be  preferred,  being  not  only 
the  easiest  and  cheapest  to  produce,  but  because  it  contains 
proportionately  the  highest  percentage  of  displaceable 
oxygen,  viz.,  4-56  per  cent.  It  may  be  used  directly,  as  in 
the  glass  industry,  for  production  of  lead  and  lime  glass. 

Its  widest  application  is,  however,  indirectly  by  decom- 
position and  formation  of  lead  dioxide.  This  can  be 
accomplished,  as  already  noted,  in  many  ways,  e.g.,  by 
water  or  steam  under  increased  pressure,  by  carbon  dioxide, 
mono-  or  bicarbonates,  ammonium  salts,  or,  lastly,  by  strong 
acids,  such  as  acetic,  nitric,  sulphuric.  &c. 

The  oxidation  of  potassium  ferrocyanide  (yellow  prussiate) 
to  potassium  ferricyanide  (red  prussiate)  is  rapidly  and 
completely  accomplished  by  means  of  calcium  plumbate  and 
carbon  dioxide. 

2  l?e(CN),(KCN),  +  2  CaC03  +  PbO.,  = 

< „ ' 

The  decomposed  plumbate. 

Fe2(CN)6(KCN)6  +  K.-O  +  PbO  +  2  CaC03 

In  the  presence  of  free  caustic  alkali  the  reaction  is  not 
complete,  and  excess  of  five  alkali  causes  the  re-formation 
of    lead    dioxide.     The  process  is,  however,  cheaper   than 
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that  by  means  of  chlorine,  for  the  more  valuable  potassium 
carbonate  is  obtained  instead  of  the  chloride.  Then  the  in- 
soluble residue  is  easily  separated,  washed,  and  by  subjection 
to  a  red  heat  in  presence  of  air,  calcium  plumbate  is 
regenerated. 

Potassium  ferricyauide  with  caustic  alkali  is  known  as  an 
excellent  oxidising  agent,  readily  oxidising  lead  oxide  to  the 
dioxide,  chromic  hydroxide  to  chromic  acid,  and  manganese 
sesquioxide  to  manganese  dioxide.  It  has  recently  received 
•wide  application  in  organic  chemistry  ;  such  a  solution 
bleaches  vegetable  fibre  its  strongly  and  quickly  as  hydrogen 
peroxide  (compare  this  Journal,  1890,  108).  The  price  has 
hitherto  been  an  obstacle.  This  objection  is  now  removed, 
because  by  simply  boiling  the  reduced  solution  with  the 
decomposed  plumbate,  and  introduction  of  carbon  dioxide, 
ferricyauide  is  regenerated,  and  can  thus  be  used  again  and 
again. 

For  the  production  of  oxygen  on  the  large  scale  the 
author  recommends  treating  the  plumbate  with  sodium 
bicarbonate,  decanting  off  the  soluble  alkali,  washing  the 
insoluble  residue,  pressing  into  lumps,  and  drying  these  in 
the  generating  apparatus  with  superheated  steam ;  as  soon 
as  dry,  the  steam  is  stopped,  and,  all  air  having  thus  been 
expelled,  heat  is  applied,  when  the  oxygen  is  freely  given  off. 

The  application  of  the  barium  and  strontium  plumbates 
is  limited  on  account  of  the  greater  cost,  the  stronger  heat 
required  in  formation,  and  the  proportionately  less  amount 
of  displaceable  oxygen  contained. 

Although  in  the  carefully  prepared  plumbates  the  lead 
oxide  is  entirely  converted  to  plumbic  acid,  yet  this  is  not 
so  on  the  large  scale,  and  therefore  the  alkali  obtained  (as 
a  by-product)  may  contain  lead  in  solution.  The  presence 
of  so  poisonous  a  substance  in  a  compound  having  such  wide 
applications  is  highly  obnoxious,  and  care  must  be  taken  to 
eliminate  it.  This,  however,  is  easily  accomplished  by  means 
of  hydrogen  sulphide  or  any  soluble  sulphide  with  which 
the  solution  should  always  be  tested.  Barium  or  strontium 
hydrates  should  be  treated  with  their  respective  sulphides. 
Another  method  is  by  electrolysis,  when  the  insoluble 
dioxide  is  readily  deposited  on  the  anode. 

The  author  contrasts  his  process  with  the  older  methods 
of  lioussingault,  of  Weldon,  and  that  of  Brin's  Oxygen 
Company. 

He  contends  that  barium  dioxide  becomes  gradually  more 
or  less  inert  from  formation  of  barium  carbonate,  and  that 
it  requires  an  extremely  high  heat  to  expel  the  oxygen. 
That  by  means  of  calcium  plumbate  pure  oxygen  is  obtained  ; 
that  the  plumbate  continues  unaltered — that  istheCaC03 
and  PbO  remain  in  same  proportions — and  that  the  much 
lower  heat  at  which  oxygen  is  given  off  would  mean  the  use 
of  considerably  less  fuel.  Further,  it  has  a  higher  specific 
heat,  and  although  it  is  heavier  in  proportion,  yet  a  greater 
percentage  of  oxygen  is  obtained  by  use  of  calcium  plumbate, 
while  there  is  the  production  as  a  by-product  of  the  alkaline 
carbonate. 

For  the  much-spoken-of  production  of  chlorine  from 
magnesium  chloride,  the  following  simple  process  is  appli- 
cable :  (1)  mixing  with  the  magnesium  salt;  (2)  drying  to 
expel  the  water  of  crystallisation;  (3)  granulating  and 
sifting  the  hard  mass;  (4)  heating  it  at  a  high  temperature  ; 
(5)  collecting  or  absorbing  the  chlorine  given  off. 

The  author  also  shows  the  superiority  of  the  plumbates 
to  the  barium  manganate  before  described. 

Chemical  Relations  of  the  Sac  Bodies. — 

Fivmy  (Ann.  Chim.  Phys.  12,  -109)  prepared  a  com- 
pound by  mixing  lead  oxide  and  potassium  hydrate  in  a 
little  water  and  crystallising  over  sulphuric  acid.  It  was 
obtained  in  colourless  crystals  of  composition  K2Pb03  +  IL< ). 
Again,  \V.  Cram  (Ann.  55,  212)  prepared  an  almost  colour- 
less compound  of  calcium  and  lead  dioxide  by  mixing  lead 
nitrate,  milk  of  lime,  and  calcium  chloride  solution  and 
heating  lor  some  time  at  1G0'  F.  The  formula  assigned 
was  (CaOa)  PbOj. 

There  would  seem  to  be  two  hypothetical  acids — 
Ortho-plumbic  acid,  l'b((  )II)4 
Mela-plumbic  acid;  PbO  (OH)a 

The  above  bodies,  ( 'a.l'U  >,.  Sr.J'bt I,,  and  Ba.J'KX,  would 
thus  be  ortho-plumbates.  Red  lead  might  be  l'h,(l'liO.,) 
(see  this  Journal,  1889,  468). 


The  meta-plumbate  being  the  K„Pb03  prepared  by  Fremy, 
and  also  by  Geuther  (Annalen,  219,  G8  and  G9)— the 
latter  by  passing  oxygen  into  a  solution  of  oxide  of  lead  in 
fused  potassium  hydrate — the  sesqui-oxide  may  he  written 
Pb(Pb03).  The  author  concludes  by  pointing  out  that  I'M )., 
thus  acts  similar  to  Sn02  and  C02,  and  indicating  the 
correspondence  in  the  periodic  system  of  carbon,  silicon, 
zinc  and  lead. — I).  A.  ^. 


PATENTS. 


Improvements  in  the  Treatment  of  Gases  and  Recording 
of  Sulphur  from  Sulphuretted  Hydrogen  evolved  in 
carious  Manufacturing  Processes.  .1.  Barrow,  Man- 
chester.    Eng.  Pat.  17,528,  December  1,  1888.     8</. 

The  gases  are  deprived  of  sulphuretted  hydrogen  by  treat- 
ment in  a  scrubber  with  a  solution  of  perchloride  of  iron  or 
manganese  or  both.    The  precipitated  sulphur  is  collected 

by  settling  and  filtration.  The  reduced  solutions  are  re- 
generated by  treatment  with  peroxides  of  iron  or  manganese 
or  with  heated  air.  Plant  for  conducting  the  process  is 
described. — G.  H.  B. 


Improvements  in  the  Manufacture  of  Chlorine  and 
Chloride  of  Lime  and  in  Apparatus  therefor.  Solvay 
and  Co.,  Brussels,  Belgium.  Eng.  Pat.  18,574,  December 
19,  1888.     6d. 

A  modification  of  a  process  embodied  in  several  previous 
patents  for  the  production  of  chlorine  from  calcium  chloride 
by  heating  it  with  silieious  and  aluminous  materials.  When 
clay  is  employed  it  is  found  desirable  to  calcine  and  powder 
it  before  admixture  with  calcium  chloride,  in  order  to  drive 
off  combined  water,  which,  if  present,  would  favour  the 
production  of  hydrochloric  acid  rather  than  of  chlorine  in 
the  subsequent  reaction.  Hitherto  the  furnacing  of  the 
mixture  has  been  conducted  in  retorts  heated  externally, 
in  order  to  avoid  contact  with  combustible  gases  containing 
carbonic  oxide,  which  has  a  great  tendency  to  combine 
with  the  chlorine  to  form  carbonyl  chloride,  from  which 
chlorine  cannot  he  again  recovered  in  its  active  form.  The 
amount  of  fuel  required  by  this  method  of  heating  in  closed 
retorts  is  obviously  very  considerable,  and  the  chief  object 
of  the  present  patent  is  to  provide  a  method  of  direct 
heating  in  which  the  formation  of  carbonyl  chloride  shall 
he  reduced  to  insignificant  proportions.  To  this  cud  the 
decomposition  is  effected  in  a  high  tower  of  thick  masonry 
filled  with  the  material  to  be  treated.  Gases  from  a  coke 
gasifier  or  gas  generator  are  introduced  through  a  ring  of 
short  branch  pipes  situated  near  the  middle  of  the  tower, 
whilst  air  is  passed  in  at  the  bottom.  The  cold  air  becomes 
heated  in  its  passage  through  the  descending  hot  material 
until  it  meets  with  the  generator  gas,  which  is  completely 
burnt  in  a  short  space  above  the  supply  pipes,  termed  the 
zone  of  combustion.  Above  this  is  the  zone  of  decompo- 
sition, in  which  the  hot  gases  containing  an  excess  of  air 
act  on  the  descending  material  and  produce  an  evolution 
of  chlorine.  The  upper  layers  of  material  serve  to  abstract 
the  heat  of  the  gases  in  their  passage  through  it.  The 
tower  thus  serves  as  a  regenerative  clement,  cool  gases 
leaving  the  top,  whilst  the  exhausted  material  arrives  cold 
at  the  bottom.  The  chlorine  produced  in  this  manner  being 
contaminated  with  a  considerable  proportion  of  carbonic 
acid,  is  not  suitable  for  the  production  of  chloride  of  lime 
by  the  ordinary  method.  The  gases  are  therefore  passed 
into  a  solution  of  lime  which  absorbs  all  the  chlorine,  but 
only  a  part  of  the  carbonic  acid,  and  this  part  precipitates 
from  the  solution  as  carbonate  of  lime.  The  solution  of 
chloride  of  lime  is  then  decomposed  by  the  hydrochloric 
aeid  which  is  unavoidably  produced  in  small  quantities  in 
the  principal  reaction,  and  which  is  condensed  from  the 
chlorine  simultaneously  produced;  Concentrated  chlorine 
gas  is  thus  obtained,  which  is  then  directed  cither  upon 
lime  in  the  ordinary  way,  or  upon  imperfect  chloride  of 
lime  obtained  with  poor  chlorine,  and  which  may  then  be 
brought  to  the  desired  strength.  The  dilute  chlorine  mixed 
with  carbonic  aeid  may  also  be  employed  in  the  manufacture 
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of  chlorates.  This  process  and  apparatus  are  not  limited 
solely  to  the  decomposition  of  calcium  chloride,  but  are 
applicable  also  to  the  decomposition  of  magnesium  chloride, 
and  of  chlorides  generally  by  the  dry  process.  (This 
Journal,  1885,  34 5 and  533;  1886,451;  1887,  G61.)— G.  H.  IS. 


Improi'ements  in  or  relating  to  the  Manufacture  of  White 
Lead.  II.  li.  Condy,  Battersea.  Eng.  Pat.  18,705, 
December  21,  1888.     6d. 

See  under  XIII.,  page  199. 


Improvements  in  Heconverting  and  Utilising  By-Products 
such  as  are  Formed  in  Processes  for  Obtaining  Chlorine. 
R.  H.  Stcedmun,  Dalmuir,  and  A.  J.  Kirkpatrick,  Glasgow. 
Eng.  Pat.  18,921,  December  28,  1888.     4d. 

A  solution  of  manganese  sulphate  is  treated  at  a  boiling 
temperature  with  magnesium  carbonate,  or  magnesia  and 
carbonic  acid,  manganese  carbonate  being  precipitated  and 
magnesium  sulphate  remaining  in  solution. 

The  manganese  carbonate,  after  filtration  and  washing,  is 
calcined  for  the  production  of  oxide  suitable  for  generating 
chlorine.  The  solution  of  magnesium  sulphate  is  evaporated 
and  heated  with  sodium  or  potassium  chloride,  hydrochloric 
acid  being  evolved.  The  residue,  consisting  of  magnesia 
and  sulphate  of  soda,  is  treated  with  water,  which  extracts 
sulphate  of  soda  and  leaves  magnesia  ready  for  use  again. 

— G.  H.  B. 

Improvements  in  the  Method  of  Treating  Alkaline  Sulphides 
in  Solution  or  an  Aqueous  Mixture  of  the  same  with 
Carbonic  Acid  Gas  for  the  Production  of  Sulphuretted 
Hydrogen  ami  in  Apparatus  therefor.  E.  W.  Parnell  and 
J.  Simpson,  Liverpool.  Eng.  Pat.  19,023,  December  31, 
1888.     8<7. 

A  solution  or  aqueous  mixture  of  alkaline  sulphides  is 
charged  into  a.  series  of  receptacles  so  connected  that  the 
contents  may  be  subjected  at  will  to  the  passage  of  either  of 
two  streams  of  carbonic  acid  gas  containing  an  admixture 
of  nitrogen  or  other  inert  gas.  It  is  found  convenient  to 
have  nine  receptacles  in  one  system,  eight  being  in 
operation  whilst  the  ninth  is  being  emptied  and  refilled. 
Each  stream  of  carbonic  acid  is  passed  through  four 
receptacles  at  the  same  time.  The  first  action  of  the  dilute 
carbonic  acid  on  the  alkaline  sulphide  produces  a  gas 
containing  very  little  sulphuretted  hydrogen,  and  this  is 
allowed  to  escape  in  any  suitable  way.  As  soon  as  sul- 
phuretted hydrogen  is  perceptible  in  the  issuing  gas,  the 
first  receptacle  in  the  series  of  four  forming  the  preliminary 
series  is  disconnected  and  caused  to  be  the  last  of  the  other 
or  final  series,  whilst  a  freshly  charged  receptacle  becomes 
the  last  in.  the  preliminary  series.  The  other  stream  of 
carbonic  acid  acting  on  the  contents  of  the  final  series,  each 
element  of  which  has  previously  formed  part  of  the 
preliminary  series,  produces  a  gas  rich  in  sulphuretted 
hydrogen,  which  is  conducted  to  a  gasholder.  When  the 
sulphuretted  hydrogen  in  this  gas  falls  below  a  certain 
minimum,  the  first  receptacle  in  the  series  is  disconnected 
for  emptying  and  recharging.  In  this  way  a  continuous 
stream  of  carbonic  acid  gas  is  entering  the  receptacles  at  two 
places  and  continuous  streams  of  nitrogen  and  of  gases 
containing  much  sulphuretted  hydrogen  are  being  evolved. 
Among  the  advantages  of  this  method  of  carhonating  is  the 
uniform  pressure  of  the  gas  consequent  on  the  current  of 
carbonic  acid  gas  always  passing  through  the  same  number 
of  carbonators.  The  pressure  and  strength  of  the  sul- 
phuretted hydrogen  gas  is  almost  uniform,  and  the  whole 
plant  is  kept  constantly  working  except  the  outstanding 
carbonator  which  is  being  emptied  and  tilled. — G.  H.  B. 


Improvements  in  Obtaining  Chlorine  and  in  Heconverting 
and  Utilising  Bij-Products  of  the  Processes.  It.  H. 
Steedman,  Dalmuir,  and  A.  J.  Kirkpatrick,  Glasgow. 
Eng.  Pat.  881,  January  17,  1889.      6d. 

Common  salt,  manganese  peroxide,  and  sulphuric  acid  are 
mixed  together  in  suitable  proportions  and  turnaced  for 
the  production  of  chlorine.     The  residue,  consisting  of  the 


sulphates  of  soda  and  manganese,  is  then  dissolved  in 
water  and  the  solution  is  treated  by  either  of  the  following 
processes : — 

1.  The  solution  is  mixed  with  magnesium  carbonate  and 
heated  to  boiling,  manganese  carbonate  being  precipitated. 
The  solution  is  evaporated  so  that  the  sodium  sulphate  will 
crystallise  out,  leaving  the  magnesium  sulphate  in  the 
solution,  which  is  then  treated  by  the  process  described 
in  Eng.  Pat.  18,921  of  1888  (preceding  column). 

2.  The  solution  is  treated  with  ammonium  carbonate, 
manganese  carbonate  being  precipitated.  The  solution  is 
evaporated  to  dryness  and  heated  in  contact  with  steam 
and  carbonic  acid;  ammonia  is  evolved  and  the  residue, 
consisting  of  sodium  bisulphate,  is  used  to  decompose 
sodium  chloride  in  the  first  operation.  Instead  of  evapo- 
rating the  solution  to  dryness,  it  may  be  heated  with 
magnesium  carbonate  for  the  recovery  of  the  ammonia, 
the  solution  of  magnesium  and  sodium  sulphates  being 
worked  up  as  before. — G.  H.  B. 


Improvements  in  the  Manufacture  of  Sail  and  in  Apparatus 
and  Appliances  employed  therein.  O.  E.  Fold,  Liverpool. 
Eng.  Pat.  1007,  January  19,  1889.      Set. 

The  claims  in  this  patent  are  very  numerous  and  cannot 
be  described  without  the  drawings.  The  chief  feature  in 
the  process  is  the  employment  of  two  evaporating  pans, 
one  above  the  other,  for  the  concentration  of  brine.  The 
two  longest  sides  of  the  top  pan  are  prolonged  downwards 
so  as  to  dip  into  the  brine  of  the  bottom  pan.  The  products 
of  combustion  from  the  furnace  pass  through  the  space 
thus  enclosed,  that  is,  they  pass  over  the  surface  of  the 
brine  in  the  bottom  pan  and  along  the  bottom  of  the  top 
pan,  which  is  suspended  in  position  by  rods  fixed  to  over 
head  cross  beams.  The  ends  of  both  pans  are  bolted  on 
to  the  brickwork  of  the  furnace. — G.  H.  B. 


Improvements  in  and  relating  In  Ike  Production  <;/'  (  'hlorine 
anil  lo  the  Manufacture  if  Sulphate  of  Soda.  T.  Parker 
and  A.  E.  Robinson,  Wolverhampton.  Eng.  Pat.  2310, 
February  9,  1889.     4c/. 

A  suitable  vessel  is  divided  into  two  halves  by  a  septum 
or  porous  diaphragm.  In  the  one  division  is  placed  a  solu- 
tion about  half  saturated,  preferably  with  sodium  chloride, 
and  in  the  other  a  similar  solution  of  some  sulphate,  such  as 
ferrous  sulphate.  On  passing  an  electric  current  through 
the  solution,  chlorine  is  evolved  at  the  positive  electrode 
and  iron  is  deposited  at  the  negative,  whilst  the  sulphuric 
aeiil  which  is  liberated  unites  with  the  soda  to  form  sulphate 
of  soda  or  salt  cake.  The  chlorine  evolved  is  collected  and 
utilised  for  manufacturing  bleaching  powder  or  for  other 
purposes.     (Compare  this  Journal,  1889,  817,  and  1890,  67) 

— S.  (,.  R, 


Improvements  in  Apparatus  for  the  Production  qfPyro- 
ligneous  Acid.  J.  II.  du  Vivier,  Paris,  France.  Eng. 
Pat.  2569,  February  13,  1889.     Sd. 

This  is  a  continuous  method  of  treating  wood.  The  retorts 
are  portable  and  are  introduced  into  and  withdrawn  from 
the  furnaces  by  means  of  specially  constructed  trucks. 
The  furnaces  are  set  back  to  back  and  the  waste  heat 
utilised  for  drying  the  tarry  products.  There  are  six 
claims  made,  and  two  sheets  of  drawings  accompany  the 
specification. — D.  A.  S. 


Improvements   in  the  Manufacture   of  Chlorates,  and  of 

Magnesium  Hydrate  suitable  for  Use  therein.      E.  K. 

Muspratt,   Liverpool,   and    G.    Kschellmann,   Northwich. 

Eng.  Pat.  2786,  February  16,  1889.     id. 

The  patentees,  in  the  manufacture   of  chlorates,  prefer  to 

use   magnesium    hydrate    rather   than    magnesia    for    the 

absorption  of  chlorine.  The  magnesium  hydrate  is  prepared  by 

treating  the  oxide  or  oxyehlorido,  or  a  mixture  of  the  tun,  with 

solutions  of  the  chlorides  of  magnesium,  calcium,  strontium 
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aud  barium  at  a  temperature  of  about  80°  C.  The  hydrate 
Formed,  when  washed  and  dried,  is  ready  for  use.  This  plan 
is  adopted  because  the  oxide  alone  does  not  hydrate  itself 
readily  when  in  contact  with  water  (see  this  Journal,  1884, 
319  and  415).— S.  G.  K. 


Improvements  in  obtaining  Cyanides  front  Residuary 
Liquors  formed  in  Chemical  Processes.  J.  S.  Mae- 
Arthur,  Pollokshields.  Eng.  Pat.  3072,  February  21, 
1889.  6(i. 
The  cyanides  may  be  present  in  the  form  of  simple,  double, 
or  compound  cyanides  ;  if  zinc  lie  present  this  should  be 
removed  by  the  addition  of  ammonium  sulphide.  To  the 
solution  there  is  added  enough  aeid  to  make  it  neutral.  If 
it  is  alkaline  from  the  presence  of  soluble  carbonates,  it  can 
be,  if  required,  made  neutral  by  adding  calcium  chloride 
and  boiling.  To  the  neutral  solution  acid  is  added  in 
sufficient  quantity  to  decompose  all  the  simple,  double, 
and  half  the  compound  cyanides  present.  The  solution  is 
then  suitably  heated,  and  the  evolved  hydrocyanic  acid 
absorbed  by  caustic  alkali  solutions.  To  the  residual  in- 
soluble cyanide  in  the  sludge  caustic  soda  or  milk  of  lime 
is  added  and  the  cyanide  tints  brought  into  solution,  which 
after  separating  the  insoluble  portion  may  be  either  treated 
as  before  mentioned  or  evaporated  down  and  crystallised. 

— S.  G.  K. 


VIII.- 


-GLASS,  POTTERY, 
EARTHENWARE. 


AND 


PATENT. 


perforated  zinc,  above  which  is  a  layer  of  felt,  and  finally 
One  of  eotton  or  linen  eloth ;  by  this  means  the  water 
expressed  from  the  mixture  is  provided  with  an  exit,  while 
the  cement  is  retained. — B.  B. 


Improvements  in  the  Manufacture  of  Articles  of  Pressed 
Glass.  T.  Davidson,  Gateshead-on-Tyne.  Eng.  Pat. 
2641,  February  14,  1889.     4<i. 

To  the  materials  generally  used  for  making  flint-glass,  e.g., 
sand  560  lb.,  alkali  l'10  lb.,  nitrate  of  soda  84  lb.,  are  added 
phosphate  of  lime  70  1b.,  "lime  spar"  84  lb.,  and  arsenic 
35  lb.,  and  the  product  melted  and  moulded  in  the  ordinary 
way  for  making  pressed  glass.  The  articles  formed  are  then 
exposed  locally  to  a  high  temperature,  when  the  parts  most 
heated  lieeome  opaque,  those  less  so  translucent,  and  those 
kept  comparatively  cool  remain  transparent. — B.  B. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

PATENTS. 

.-1m  Improved  Mode  of  and  Means  for  Manufacturing 
Mocks  of  Artificial  Stone.  A.  McLean,  Brockley. 
Eng.  Pat.  1262,  January  23,  1889.     Sd. 

The  patentee  uses  a  mixture  of  such  materials,  e.g.,  granite 
chips  and  Portland  cement,  as  an'  generally  employed  for 
making  artificial  stone,  but  adds  a  larger  quantity  of  water 
than  is  customary.  The  plastic  mass  is  subjected  to  a 
pressure  of  from  1  to  2 J-  tons  per  square  inch,  whereby 
a  block  is  produced  free  from  air  holes  and  faced  with  a 
skin  of  fine  cement,  which  may  be  retained  or  removed, 
exposing  the  granite.  The  press  used  has  its  cover  pro- 
vided with  pinions  working  on  racks,  along  which  it  can  be 
run  into  place  for  pressing  and  removed  after  the  operation. 
While  in  position  it  is  held  by  tension  bars  actuated  by 
eccentrics  and  rests,  not  on  the  pinions,  but  on  the  mould 
in  which  is  the  stone  mixture.  The  head  of  the  ram  is  fitted 
with  a  grooved  and  perforated  plate  covered  with  a  sheet  of 


Improvements  relating  to  the  Preparation  of  Silicious 
Mali  rials  used  in  the  Manufacture  of  Artificial  Stone. 
A.  C.  Ponton,  Parkstone,  B.  L.  Moseley  and  C.  Chambers, 

Hastings.     Eng.  Pat.  2718,  February  15,  1889.     6</. 

The  patent  refers  to  the  manufacture  of  the  substance 
termed  by  the  patentees  "  Tridymite  "  in  Eng.  Pat.  5808  of 
1888  (this Journal,  1889,  462),  and  15,256  of  1888,bywhieh 
they  mean  the  modification  of  silica  obtained  by  strongly 
heating  Hint  or  sand,  whereby  the  specific  gravity  is  reduced 
to  2-3,  and  conversion  into  amorphous  silica  is  effected. 
In  order  to  facilitate  the  handling  of  the  raw  material 
it  is,  in  tin-  ease  of  sand,  slightly  moistened  with  a  weak 
solution  of  an  alkaline  silicate  and  moulded  into  blocks 
which  can  be  burnt  in  a  kiln  until  the  change  indicated 
above  is  produced,  and  then  powdered. — B.  B. 


Improvements  in  and  Relating  to  lilocks  or  Bricks 
composed  of  Silicious  Materials.  A.  C.  Ponton,  Park- 
stone,  B.  L.  Mosely  aud  C.  Chambers,  Hastings.  Eng. 
Pat.  3354,  February  25,  1889.     id. 

"  Sea-grit,  shingle,  broken  flints,  or  other  similar  sea  or 
fresh-water-washed  aggregates"  are  graded  by  sifting, 
made  into  a  plastic  mass  by  means  of  a  solution  of  an 
alkaline  silicate,  formed  into  blocks,  allowed  to  dry  and 
fired.— B.  B. 


Improvements  in  the  Process  of  Manufacturing  Artificial 
Stone.  H.  H.  Leigh,  London.  From  L.  H.  Clan-en, 
Hamburg,  and  J.  H.  Elders,  Bahrenf eld,  Germany.  Eng. 
Pat.  3357,  February  25,  1889.     Ad. 

One  part  of  finely  powdered  and  well  dried  loam,  clay,  or 
chalk,  is  mixed  with  1  part  of  "common  resin"  heated  to 
about  212° — 260°  F.,tbe  product  well  stirred,  the  temperature 
raised  to  about  600°  F.,  4  parts  of  loam,  chalk,  or  sand, 
gradually  added  and  the  whole  stirred  at  that  temperature 
for  a  quarter  of  an  hour,  after  which  it  is  poured  on  to 
polished  plates  or  into  moulds  heated  to  106° — 150D  F. 
The  colour  may  be  varied  by  suitable  additions  such  as 
tar.  A  marbled  appearance  may  he  got  by  painting  the 
interior  of  the  moulds,  which  will  cause  a  facsimile  of  the 
design  thus  painted  to  appear  on  the  blocks;  the  effect  of 
mosaic  work  may  he  obtained  by  inserting  fragments  of 
granite  or  marble  previously  oiled — with  linseed  or  fish-oil — 
and  parquetry  for  floors  may  be  similarly  produced.  If  the 
mixture  be  heated  to  about  940  I',  for  a  quarter'of  an  hour, 
and  5  parts  of  chalk,  loam,  or  sand  stirred  in,  the  product 
is  somewhat  darker,  durable,  and  clastic,  and  can  be  used 
for  pavements  instead  of  asphalt. — B.  B. 


X.-METALLURGY. 

Iron    in   Spelter     made    from     liiast-Furnoce    Flue-Dust. 
V..  Jenscb.     Zeits.  f.  angew.  Chem.  1890,  13 — 15. 

In  Upper  Silesia  flue-dust  from  the  blast  furnaces  of  the 
iron  works  is  largely  used  by  speller  makers.  It  does  not 
work  well  alone,  partly  owing  to  mechanical  loss  from  its 
tine  state  of  division,  and  partly  because  the  sand  and 
oxides  of  iron  and  lead  it  contains  destroy  the  muffles,  but 
it  is  a  useful  source  of  zinc  when  smelted  with  other  ores, 
such  as  blende  ami  silicate  of  zinc.  If  worked  alone  the 
speller  formed  contains  too  large  a  proportion  of  iron  —  up  to 
I)' 71  percent. — which  renders  it  brittle  and  unlit  for  rolling. 
Speller  made  from  blende  or  silicate  does  not  contain  more 
than  0*02  per  cent,  of  iron,  the  whole  of  which  is  derived 
from  the  iron  tools,  moulds,  &C,  employed,  whilst  that  made 
from    mixtures    of   blende   or   silicate,  with   from   6  to  8  per 
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cent,  of  flue-dust,  contains  no  more  than  0-04  per  cent,  of 
iron.  The  quantity  of  iron  in  the  spelter  increases  as  there 
is  more  flue-dust  mixed  with  the  ores. 

The  substitution  of  Cowper  and  other  fire-brick  heating 
stoves  for  the  old  cast-iron  stoves  in  iron  works  has  led  to  a 
more  general  recovery  of  the  flue-dust,  so  that  its  importance 
as  a  source  of  zinc  has  lately  become  greater.  Hut  although 
there  collects  in  certain  parts  of  the  flues  a  small  quantity 
of  dust  very  rich  in  zinc  and  almost  free  from  iron,  yet  on 
the  whole  the  dust  recovered  from  the  fire-brick  stoves  is 
much  poorer  in  zinc  and  contains  more  iron  than  that 
formerly  recovered  when  the  old  cast-iron  stoves  were  in 
use.  Not  more  than  20  per  cent,  of  the  flue-dust  now 
recovered  contains  more  than  20  per  cent,  of  zinc,  whereas 
formerly  80  per  cent,  of  the  flue-dust  contained  at  least 
20  per  cent,  of  zinc.  This  increased  percentage  of  iron  in 
flue-dust  is  an  important  fact  to  spelter  makers. 

The  author  has  made  experiments  to  find  out  how  the 
iron  is  carried  over  into  the  spelter.  It  seemed  probable 
that  it  is  either  carried  over  mechanically  in  the  form  of 
finely-divided  ferrous  oxide,  or  that  the  presence  of  chlorides 
leads  tn  the  formation  of  ferrous  chloride  which  volatilises 
and  in  contact  with  the  metallic  zinc  is  decomposed  with 
formation  of  metallic  iron  and  zinc  chloride.  By  smelting 
various  charges  of  flue-dust  and  silicate  of  zinc  alone,  and 
mixtures  of  these,  and  a  mixture  of  silicate  and  ferric 
chloride,  it  was  seen  that  the  increase  of  iron  in  the  spelter 
was  to  a  very  small  degree  due  to  the  presence  of  chloride, 
anil  that  this  cause  alone  far  from  accounted  for  the  whole 
of  the  iron  carried  over.  The  author  ultimately  discovered 
that  the  finest  portions  of  flue-dust  contained  the  largest 
proportion  of  iron,  and  he  concludes  that  the  iron  contained 
in  the  spelter  is  to  he  ascribed  to  the  carrying  over  of  this 
tine  dust  by  the  vapours  and  gases  evolved  in  the  inutile. 
An  attempt  to  show  whether  the  iron  was  dissolved  as 
metallic  iron  or  as  ferrous  oxide,  by  heating  the  spelter  in 
a  stream  of  hydrogen,  yielded  an  unsatisfactory  result. 

— H.  S.  P. 


On  the  Influence  of  Sulphur  in  Spelter-making.     E.  Orgler. 

Zcits.  f.  angew.  Chem.  1890,  15—17. 
The  remarks  contained  in  this  paper  are  more  or  less  a 
criticism  of  a  paper  bv  Voigt  in  the  same  Journal,  1889, 
71  (this  Journal,  1889," 980). 

'I'll.'  author  maintains  that  to  smelters  who  use  blende  the 
presence  of  sulphur  in  roasted  blende  in  the  form  of 
sulphide  is  of  great  importance,  as  such  sulphur  is  combined 
with  zinc  and  retains  it  in  the  residues.  When  lime  is  present 
in  the  ores,  as  occurs  often  in  the  case  of  silicates,  especially 
of  the  poorer  kind,  and  these  ores  arc  mixed  with  blende, 
any  lime  existing  uncomhined  with  sulphur  exerts  a  material 
influence  upon  the  yield  of  zinc,  especially  if  the  blende, 
from  imperfect  roasting,  contains  an  undue  proportion  of 
sulphur.  The  lime  in  contact  with  zinc  sulphide  is  con- 
vened into  calcium  sulphide  and  the  zinc  is  liberated 
according  to  the  reactions — 

ZnS  +  CaO  =  ZnO  +  CaS,  and  ZnO  +  C  =  Zn  +  CO. 

Voigt's  analyses,  showing  that  in  zinc  residues  one-third 
of  tlie  zinc  is  combined  with  sulphur  and  two-thirds  with 
oxygen,  do  not  agree  with  numerous  analyses  relating  to 
Bhenish-YVestphalian  works,  where  chiefly  blende  alone  is 
smelted,  which  show  on  the  contrary  that  two-thirds  of  the 
zinc  in  the  residues  are  combined  with  sulphur,  and  only 
one-third  with  oxygen.  The  author  explains  this  by  the 
suggestion  that,  in  Upper  Silesia,  to  which  Voigt's  remarks 
refer,  the  ores,  which  there  are  found  in  the  Muschelkalk, 
all  contain  large  quantities  of  lime  and  magnesia.  If,  now, 
a  roasted  blende  and  a  poor  silicate  (which  class  of  ore  is 
specially  rich  in  lime)  are  smelted  together,  the  lime  decom- 
poses any  badly  roasted  blende  ;  but  if  blende  alone  be 
smelted  any  sulphur  present  due  to  incomplete  roasting 
remains  in  combination  with  its  equivalent  of  zinc.  The 
more  "  available  "  lime  (z.c,  lime  not  existing  as  sulphate 
or  sulphide)  there  is  in  the  ores  smelted  the  less  important 
is  it  to  "  dead-mast  "  the  blende,  an  important  point  when 
it  is  remembered  that  the  roasting  is  the  most  costly  opera- 
tion as  regards  both  fuel  and  labour. — II.  S.  1'. 


Outbursts  oj  Gas  in  Metalliferous  Mines.      B.  II.  Brough. 

Trans.    North    of    England    Institute    of    Wining    and 

Mechanical  Engineers,  1889,  59 — 72. 
Tins  paper  is  a  collection  of  the  various  recorded  instances 
in  which  gases  have  been  discovered  in  metalliferous  mines. 
Details  of  the  circumstances  attending  these  discoveries  are 
given,  and  from  a  consideration  of  them  the  author  concludes 
that  the  presence  of  gases  in  metalliferous  mines  is  not  in 
every  case  due  to  the  same  cause,  hut  may  be  accounted 
tut  by  the  following  hypotheses: — (1.)  The  decomposition 
of  timber  in  a  mine,  and  the  accumulation  of  the  fire-damp 
so  produced  in  cavities  that  arc  ultimately  broken  into. 
(2.)  In  iron  mines,  where  the  iron  is  not  entirely  in  the 
state  of  peroxide,  water  might  he  slowly  decomposed  with 
the  production  and  accumulation  of  hydrogen.  (3.)  The 
production  of  fire-damp  by  the  decomposition  of  the 
bituminous  matter  sometimes  found  in  mineral  veins  or 
which  may  be  present  in  beds  underneath  the  ore  deposit, 
the  gas  finding  its  way  through  fissures  into  the  mine 
workings.  (4.)  The  production  of  fire-damp  by  the  de- 
composition of  organic  matter,  in  the  same  way  as  tin. 
hydrocarbons  met  with  in  salt  mines.  (5.)  Outbursts  of 
sulphuretted  hydrogen,  due  to  the  action  of  acid  waters  on 
pyrites  ore.  (6.)  The  presence  of  carbonic  acid  caused  by 
the  action  of  acid  waters,  produced  by  the  oxidation  of 
pyrites  on  limestone  or  metalliferous  carbonates. — A.  W. 


JLoss  on  Roasting  Gold  Ores  anil  the  Volatility  of  Gold. 
S.  H.  Christy.  Berg-  und  Iliittenm.  Zeit.  1889,  224,  290, 
318. 

The  experiments  showed  that  the  volatility  in  a  current  of 
chlorine  at  100°  is  almost  nothing.  Above  this  temperature 
the  loss  commences  to  be  perceptible,  and  a  maximum  is 
reached  at  about  250°  C,  and  diminishes  to  a  minimum 
about  the  temperature  below  a  red  heat,  and  then  again 
increases,  although  slowly,  to  a  maximum  at  something 
above  the  fusion  point.  The  increase  of  volatility  is  steady 
between  a  red  and  white  heat.  At  incipient  red  heat  the 
standard  loss  is  nearly  0'05  per  cent,  in  half  an  hour,  at  a 
lower  red  heat  it  amounts  to  the  double  of  this,  at  a 
cherry-red  to  five  up  to  seven  times,  at  a  yellow  heat  to 
eight  times,  and  becomes  at  the  fusion  temperature  almost 
30  times  as  great. 

From  this  it  is  seen  how  important  it  is  to  regulate  the 
temperature  in  the  case  of  a  chlorinatiou  roasting  process. 
The  action  of  chlorine  on  other  metals,  such  as  silver, 
copper,  iron,  and  lead  is  discussed. 


The    Behaviour   of   Copper    at    the    Temperature   of  the 
Reverberator;/  Furnace.    M.  Stahl.    Berg-  und  Huttenm. 

1889,  323. 

With  increasing  temperature  the  formation  of  cuprous 
oxide  diminishes,  and  in  the  case  of  very  high  reverberatory 
heats,  takes  place  only  to  a  very  limited  extent.  On  the 
contrary,  the  absorptive  power  of  copper  for  gases  at  the 
different  temperatures  of  the  reverberatory  furnace  increases. 
It  increases  with  the  temperature  and  with  the  purity  of 
the  copper.  These  facts  explain  why  one  and  the  same 
kind  of  copper  cast  at  different  temperatures  exhibits  such 
entirely  different  properties. 


Analysis  of  Tungsten,  Ferro-Tnngsten,  Tungsten  Steel, 
Ferro-Chromium  and  Chromium  Steel.  II.  Zicglcr. 
Dingl.  Polyt.  J.  274,  513—528. 

See  under  XXIII.,  page  21G. 


Quicksilver  Deposits  on  the  Pacific  <  'mist.     Eng.  and  Min. 

J.  1890,  137. 
Thk  United  States  Geological  Survey  has  recently  published 
monograph  XIII.  on  the  Geology  of  the   Pacific  Coast,  by 
Mr.  ( leorge  !'•  Becker.    This  is  a  quarto  volume  of  48C>  pages, 
and  is  accompanied  by  ;m  atlas  of  l  I  sheets. 

The    investigation    has   been    the    most  detailed    of     any 
yet    made    on   the   American   quicksilver   deposits,  ami   for 
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comparison  some  of  the  mere  important  European  mines 
were  visited  and  examined. 

The  scope  of  the  work  has  been  almost  altogether  limited 

to  the  geological,  chemico-geological  and  lithological  points 
involved. 

The  Engineering  and  Mining  Journal  criticises  the  report 
:i-  follows  : — 

"  In  the  determination  of  the  geological  age  of  the  coast 
range  and  in  his  interpretation  of  the  genesis  of  cinnabar 
ores,  Mr.  Becker  takes  ground  at  variance  with  Whitney 
and  other  geologists  who  have  preceded  him.  The  con- 
troversy about  the  geology  of  the  portions  of  California 
related  to  the  quicksilver  districts  is  still  an  open  one,  and 
Mr.  Becker's  conclusions  will  probably  be  questioned  and 
discussed  by  students  in  the  same  field.  In  the  economic 
direction  Mr.  Keeker  raises  a  point  in  his  first  chapter 
which  will  cause  some  astonishment  among  mining  men. 
In  brief,  it  is  an  attempt  to  deduce  the  probable  amount  of 
quicksilver  in  the  earth's  crust,  as  compared  with  other 
valuable  metals,  from  the  relative  price,  cost  of  production 
and  quantity  produced,  the  conclusion  being  that  quick- 
silver must  be  three  or  four  times  as  abundant  as  silver, 
for  example.  Quicksilver  deposits  are  far  less  numerous 
than  occurrences  of  silver  (of  which  latter  metal  it  is  very 
probable  that  enormous  quantities  are  held  in  solution  in 
sea  water,  to  say  nothing  of  the  known  ore  deposits  and 
associations  with  lead  and  copper  ores).  And  if  we  com- 
pare it  with  gold,  the  facts  are  even  more  against  the 
theory,  for  gold  occurs  in  all,  or  nearly  all,  quartz,  whether 
in  veins,  gravel  or  sand,  and  in  great  masses  of  eruptive, 
metamorphic  and  sedimentary  rocks,  though  not  in  such 
concentrated  form  as  to  be  available  for  mining.  So  also 
comparisons  with  many  other  metals  of  similarly  wide 
distribution  would  lie  misleading.  It  so  happens  that 
cinnabar,  meta-cinnabar,  native  mercury,  &e.  wdien  found 
at  all,  are  usually  found  in  a  relatively  more  bunched 
condition — that  is,  more  favourably  placed  for  the  miner. 

"  Nor  can  we  agree  with  Mr.  Becker  in  the  broad 
assertion  that  the  price  of  a  metal  is  only  slightly  in  exec-  -  of 
its  average  cost  of  production.  The  author  assumes  a  ratio 
of  100  to  90.  Following  this  comparison  out,  it  would, 
therefore,  appear  that  the  quicksilver  which  sold  at 
1-50  dols.  must  have  cost  1-35  dols.  per  pound  to  produce  ; 
that  at  1  dol.  would  have  cost  90  cents  ;  and  that  at  40  cents 
36  cents  only.  This  is  manifestly  not  the  case.  The 
quicksilver  market  is  peculiar  in  being  one  of  limited  and 
widely  fluctuating  demand,  depending  mainly  on  the  amount 
which  can  be  absorbed  in  amalgamating  gold  and  silver, 
and  in  vermilion-making.  It  is  also  affected  by  the  policy 
of  foreign  monopolies.  If  quicksilver  were  a  metal  of 
almosi  universal  application,  with  a  practically  unlimited 
market,  like  iron  and  steel,  there  would  be  more  force  in 
the  argument." 

The  following  is  a  summary  of  Mr.  Becker's  principal 
conclusions  : — 

"  Quicksilver  appears  to  be  rather  more  than  three  times 
as  abundant  in  nature  as  silver.  The  quicksilver  produced 
in  the  world  from  1850  to  1885,  inclusive,  weighed  1-71 
times  as  much  as  the  silver  produced,  but  the  value  of  the 
silver  was  about  16- I  times  that  of  the  quicksilver.  The 
great  quicksilver-producing  localities  of  the  world  have 
been  Almaden  iu  Spain,  Idria  in  Austria,  Huancavalica 
in  Pern,  California,  and  the  province  of  Ewei-Chau  in 
China.  Xo  statistics  are  known  to  exist  of  the  Chinese 
product.  The  total  known  products  of  the  other  regions 
take  rank  in  the  order  in  which  they  arc  named  above, 
but  of  late  years  Peru  has  produced  nothing,  and  from  1850 
to  lss.",  California  yielded  about  half  the  total  product. 
The  production  of  Italy  is  more  important  than  it  is  usually 
assumed  to  be.  In  1880  the  yield  was  7,478  flasks.  The 
production  of  California,  which  was  nearly  80,000  flasks  in 
1877,  was  only  about  30,000  iu  1886.  [It  was  25,650  flasks 
in  1889.— Ed.  E.  and  M.  J.] 

"Achainof  quicksilver  deposits  of  very  greatlj  varying 
commercial  importance  almost  girdles  the  world.  Beginning 
in  Spain,  these  deposits  are  distributed  along  the  great  chain, 
including  the  Alp-,  Caucasus,  and  Himalayas,  to  China  ; 
thence  through  Japan  along  the  eastern  edge  of  the  Asiatic 
continent  to  the  Arctic  circle.     Beginning  again  in  Alaska, 


the  deposits  follow  the  western  Cordilleras  down  to  Chili. 
Brief  descriptions  of  the  more  important  or  more  interesting 
of  these  deposits  are  given  in  Chapter  II.,  and  serve  as  an 
introduction  to  the  discussion  of  the  deposits  of  the  Pacific 
slope. 

"  The  sedimentary  rocks  of  the  coast  ranges  of  California 
are  almost  all  composed  of  granite  detritus.  A  portion  of 
these  have  been  subjected  to  very  intense  metamorphism, 
and  have  been  converted  into  thoroughly  crystalline  rocks. 
in  part  schistose.  These  rocks  are  of  cretaceous  age.  and 
are  grouped  as  pseudodiabase,  pseudodioritc,  glaucophatie- 
schists,  phthanites,  and  serpentine.  Very  elaborate  field 
studies,  microscopical  examinations,  and  chemical  analyses 
of  these  rocks  are  given  in  Chapter  III.,  which  is  mainly 
devoted  to  the  investigation  of  their  origin  and  the  processes 
by  which  they  have  become  recrvstalline.  The  conclusion 
reached  is  that  dynamical  action,  together  with  warm  waters 
carrying  magnesian  salts  anil  silica  in  solution,  effected  the 
metamorphos  at  the  epoch  of  an  exceedingly  violent  upheaval. 
This  chapter  also  includes  an  investigation  of  concretions  in 
sandstone,  which  are  referred  to  the  action  of  organic 
matter,  and  the  analysis  of  the  conditions  under  which 
decomposition  will  produce  rounded  nodules  like  pebbles. 

"  The  massive  rocks  of  the  quicksilver  areas  include 
granite,  ancient  porphyrites,  andesites,  rhyolite,  and  basalt. 
A  new  group  of  andesites  is  discussed,  for  which  the  name 
asperites  is  suggested,  h  is  shown  that  these  rocks  are  of 
variable  mineralogical  composition,  even  iu  the  same  erup- 
tions, while  all  of  them  share  a  trachytic  habitus.  The  name 
is  simply  a  latinised  equivalent  of  trachyte.  Very  remark- 
able audesitic  and  basaltic  glasses  occur  near  Clear  Lake  in 
areas  of  unusual  size.  These  glasses  arc  extremely  acid, 
but  contain  also  a  very  high  percentage  of  alkalis,  and  it  is 
because  of  this  peculiar  chemical  composition  that  they  have 
failed  to  crystallise,  uot  because  they  have  cooled  more 
rapidly  or  under  less  pressure  than  the  accompanying 
crystalline  rocks.  An  attempt  is  also  made  to  show  that  Un- 
original crust  of  the  earth  was  granite,  and  reasons  are 
given  for  believing  that  the  primeval  rock  is  exposed  in 
California.  The  lavas  burst  through  the  granite,  and  the 
conclusion  is  reached  that  they  cannot  possibly  consist  of 
remelted  sediments. 

"  The  historical  and  structural  geology  of  the  quicksilver 
belt  is  discussed  in  Chapter  V.  It  is  shown  that  the 
metamorphosed  rocks  pass  over  into  early  Cretaceous 
beds  containing  a  very  characteristic  fossil  of  the  genus 
Aueella.  Soon  after  the  era  in  which  this  mollusk  lived 
—  the  Xeocomian —  occurred  the  great  upheaval  which 
induced  the  metamorphism.  The  next  strata  in  point  of 
age  comprise  a  hitherto  undetected  group  of  the  middle 
Cretaceous  called  the  Walla  beds.  They  were  laid  down 
unconformably  on  the  already  metamorphosed  Xeocomian. 
At  the  very  end  of  the  Cretaceous  the  Chico  series  were 
deposited  for  the  most  part  ou  the  metamorphic  rocks  and 
unconformably  with  them.  Following  the  Chico  arc  the 
Tejon  beds,  which  arc  here  regarded  as  Eocene;  but  there 
was  continuity  of  life  and  of  sedimentation  from  the  Chico 
to  the  Tejou,  or  from  the  Cretaceous  to  the  Tertiary — 
a  state  of  things  detected  nowhere  else  in  the  Xorthern 
Hemisphere.  Upon  the  Tejon  lie  the  Miocene  rocks  with 
no  notable  nonconformity.  The  close  of  the  Miocene  was 
marked  by  an  important  upheaval,  which  was  recognised  by 
early  observers.  The  volcanic  period  seems  to  have  begun 
nearly  at  this  time.  The  end  of  the  Pliocene  was  also 
marked  by  disturbances,  and  most  of  the  asperites  seem  to 
have  been  erupted  at  this  epoch.  The  ore  deposits  stand  iu 
close  relation  to  the  volcanic  phenomena  and  ate  probably 
nearly  or  quite  all  Post-Pliocene. 

"The  gold  belt  of  California  contains  Amelia-hearing  beds 
iu  Mariposa  and  Tuolumne  counties.  This  shell  is  of  the 
same  species  as  that  in  the  coast  ranges,  anil  the  first  known 
upheaval  of  these  mountains  was  contemporaneous  with  tin 
important  addition  to  the  Sierra  Nevada,  A  description  of 
various  forms  of  Aueella  from  different  portions  of  the 
world,  by  Dr.  C.  A.  White,  with  plate-,  tortus  an  appendix 
to  this  chapter. 

"Descriptive  chapters  follow  dealing  with  the  various 
districts,  of  which  detailed  surveys  were  made.  Each  of 
these  districts  affords  special  facilities  for  the  study  of  some 
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special  topic.  The  Clear  Lake  region  contains  freshwater 
Pliocene  beds,  and  in  it  the  age  of  andesities  can  he 
determined.  It  also  contains  remarkable  areas  of  volcanic 
glass.  At  Sulphur  Bank  cinnabar  is  being  precipitated  from 
heated  waters  largely  by  the  action  of  ammonia.  At 
Knoxville,  besides  the  ore  deposits,  there  are  admirable 
opportunities  for  determining  the  age  of  the  metamorphic 
rocks  and  for  studying  the  process  of  alteration.  At 
New  Idria  the  nonconformity  between  the  metamorphic 
rocks  and  the  Chico  and  the  continuity  bit  ween  the  Chico 
and  Tejon  appear.  The  Xew  Almaden  mine  is  particularly 
well  adapted  for  the  study  of  the  structure  of  the  ore 
deposits.  At  Steamboat  Springs  cinnabar  is  being  deposited 
without  the  complications  introduced  by  the  presence  of 
ammonia. 

"In  Chapter  XII.  the  Great  Western,  Great  Eastern  and 
Napa  consolidated  mines  are  described,  and  in  the  next 
chapter  more  or  less  information  is  giving  concerning  each 
of  over  fifty  minor  deposits  on  the  Pacific  slope.  Some  of 
these  have  been  productive  mines,  while  others  arc  mere 
prospects  of  only  a  geological  interest. 

"  A  general  description  of  the  deposits  described  follows, 
including  the  enumeration  of  the  gangue  minerals,  the 
microscopical  character  of  ores,  &e.  It  appears  that  the 
cinnabar  has  been  deposited  solely  in  pre-existing  openings, 
and  never  by  substitution  for  rock.  The  tissure  systems, 
which  are  always  present,  are  very  irregular,  and  deposits 
cannot  be  conveniently  classified  according  to  existing 
systems.  A  new  descriptive  term,  '  chambered  vein,'  is 
suggested,  which  would  include  nearly  all  the  deposits.  A 
chambered  vein  is  defined  as  a  deposit  consisting  of  an  ore- 
bearing  fissure  and  of  ore  bodies  contiguous  with  the  tissure 
which  extend  into  the  country  rock.  It  appears  that  all  of 
the  deposits  described  have  probably  been  deposited  in  the 
same  way  from  hot  sulphur  springs. 

"  Chapter  XV.  deals  with  the  processes  by  which  the  ore 
has  been  dissolved  and  precipitated  in  nature.  It  is  shown 
by  experiment  and  analysis  that  cinnabar  unites  writh  sodium 
sulphide  in  various  proportions,  forming  soluble  double 
sulphides,  and  that  these  compounds  can  exist  in  such 
waters  as  flow  from  Sulphur  Bank  and  Steamboat  Springs 
either  at  ordinary  temperatures  or  above  the  boiling  point. 
Metallic  gold,  iron  pyrites,  copper  pyrites,  and  other  minerals 
found  with  cinnabar  are  also  soluble  in  the  same  solutions. 

"A  discussion  of  the  origin  of  the  ore  concludes  the 
investigation.  It  is  shown  that  the  quicksilver  is  probably 
derived  from  granitic  rocks  by  the  action  of  heated  sulphur 
waters  which  rise  through  the  granite  from  the  foci  of 
volcanic  activity  below  that  rock. 

"  For  the  convenience  of  those  who  consult  the  report  the 
separate  chapters  are  made  as  far  as  possible  independent  of 
one  another,  a  plan  involving  a  certain  amount  of  repetition. 
Further,  to  facilitate  the  use  of  the  volume,  the  last  chapter 
presents  a  summary  of  those  which  precede  it." 


PATENTS. 

Improvements  in  tin  Manufacture  of  Iron  and  Steel 
alloyed  villi  Nickel.  II.  Schneider,  Le  Creusot,  France. 
Eng.  Pat.  16,567,  November  14,  1888.     4d. 

Nickel  scrap  in  any  form  is  melted  in  any  suitable  furnace 
with  cast  iron  or  steel,  with  the  production  of  alloys  of  steel 
and  nickel  containing  from  5  to  30  per  cent,  of  the  latter. 
These  alloys  are  said  to  be  suitable  for  the  manufacture  of 
armour  plates,  projectiles,  &c. — A.  W. 


Improvements  in  the  Manufacture  of  Iron  and  Steel 
alloyed  with  Copper.  H.  Schneider,  Le  Creusot,  France. 
Eng.  Pat.  16,568,  November  14,  1888.     Od. 

The  patentee  claims  the  manufacture  in  a  blast-,  cupola-,  or 
reverberatory  furnace,  of  cast  iron  or  steel,  containing 
variable  percentages  of  copper,  such  alloys  being  applicable 
to  the  production  of  armour  plates,  &c.  Copper  ore,  scrap, 
or  a  mixture  of  matte  and  scrap,  may  be  introduced  into 
the  ordinary  blast  furnace  or  cupola,  or  the  copper  may  be 
first  made  into  a  cuprous  coke.  The  product  generally 
contains  from  5  to  20  per  cent,  of  copper,  but  the  patent  is 
not  confined  to  these  proportions. — A.  W. 


Improvements  in  the  Wet  Method  of  extracting  Gold  from 
<  'rushed  Ores  or  other  finely  divided  Auriferous  Material. 
J.  H.  Pollok,  Glasgow'.  Eng.  Pat.  16,796,  November  19, 
1888.     id. 

The  patent  relates  to  the  extraction  of  gold  from  crushed 
quartz  or  other  auriferous  material  and  especially  from 
refractory  ores,  float  gold  ores  or  tailings,  more  particularly 
in  connexion  with  the  process  of  extracting  gold  from  crushed 
ores  by  means  of  chlorination  under  hydraulic  pressure  as 
described  in  Eng.  Pat.  17,495  of  1887  (this  Journal,  1888, 
678).  The  improvements  consist  in  removing  the  air  from 
the  vessel  in  which  the  ore  is  placed  for  chlorination,  and 
in  forcing  in  water  heated  to  about  60°  C. 

The  ore,  suitably  crushed,  and  if  desirable  concentrated 
and  roasted,  with  or  without  salt  or  other  reagent  according 
to  its  nature,  is  charged  together  with  the  requisite  reagents 
into  a  suitable  revolving  cylinder  properly  protected  from 
the  corrosive  action  of  the  chlorine  evolved  in  the  operation. 
The  reagents  used  to  generate  chlorine  are  charged  into  the 
cylinder,  the  one  before  and  the  other  after  the  ore,  to  avoid 
the  liberation  of  chlorine  before  the  closing  of  the  cylinder 
and  the  revolving  of  the  same.  After  the  ore  and  reagents 
have  been  charged,  the  air  is  removed  from  the  cylinder  by 
a  suitable  stop-cock  placed  for  that  purpose,  and  this  is 
effected  either  by  any  air-removing  device  such  as  an  air- 
pump  or  by  driving  out  the  air  by  the  admission  of  water. 
After  the  air  is  removed,  or  simultaneously  witli  its  removal, 
water  is  forced  into  the  cylinder,  anil  this  water  is  heated  to 
60°  C.  either  during  its  introduction  (by  means  of  a  strain 
injector)  or  previously  to  or  during  the  revolution  of  the 
cylinder.  "  As  soon  as  the  cylinder  is  completely  tilled  with 
ore,  reagents,  and  water,  the  steam  acts  as  a  very  convenient 
and  economical  water-forcing  device  for  it  presses  on  the 
condensed  water  in  the  supply  pipe,  and  forces  it  into  the 
cylinder,  thus  exerting  hydraulic  pressure  in  the  cylinder 
equal  to  the  steam  pressure  in  flic  boiler."  The  cylinder  is 
next  revolved,  and  in  the  absence  of  air  and  at  or  about  the 
temperature  of  60'  C,  and  under  the  hydraulic  pressure,  the 
chlorinating  liquid  rapidly  attacks  and  dissolves  the  gold. 
When  the  action  is  complete  the  chlorine  is  blown  or 
aspirated  off  and  the  ore  and  solution  discharged  into  a 
suitable  filter.  In  cases  where  copper  and  silver  are  present 
with  the  gold  the  liquid  may  be  made,  by  means  of  a  steam 
ejector,  to  circulate  through  the  ore  in  a  hot  state  for  some 
time  before  removal  from  the  filter,  as  this  greatly  assists 
the  solution  of  the  silver. 

This  method  is  equally  applicable  when  bromine  or  iodine 
is  used  in  the  place  of  chlorine. — H.  S.  P. 


An  Impioeed  Process  of  Extracting  Iron  from  its  Ore  and 
of  Refining  or  Purifying  Iron.  L.  Q.  and  A.  liriu, 
Loudon.  Eng.  Pat,  17,858,  December  6,  1888.  id. 
Iron  ore,  charcoal,  lime,  and  sodium  chloride  are  heated 
together  in  any  convenient  furnace.  The  nascent  chlorine 
from  the  salt  is  stated  to  remove  the  impurities  from  the 
iron,  especially  the  phosphorus  and  the  sulphur.  The  proces  s 
can  also  lie  applied  to  the  purification  of  wrought  iron  and 
the  refining  of  steel. — A.  W. 


A  New  or  Improved  Apparatus  for  Treatment  of  Auriferous 
Sand  and  other  Matters  containing  Free  (io/il.  A.  Clement. 
Conti,  Foletto,  Italy.  Eng.  Pat.  18,004,  December  Jo, 
1888.     Sd. 

This  is  an  apparatus,  which  is  said  to  be  inexpensive  and 
portable,  for  washing  auriferous  sand  or  other  alluvial 
deposits,  or  mixtures  containing  particles  of  free  gold.  The 
sand  is  first  introduced  upon  a  wooden  or  metallic  shoot, 
and  is  then  washed  over  a  grating,  so  as  to  separate  pebbles 
and  coarse  sand.  The  line  sand  and  gold  which  pass 
through  the  grating  are  then  carried  by  the  flow  of  water 
into  a  funnel  provided  with  two  overflows,  so  as  to  keep  the 
level  of  the  water  in  it  constant,  and  to  obviate  vibration 
and  regulate  the  force  of  water  passing  through  the  funnel. 
This  funnel  is  adapted  to  a  tube  passing  nearly  to  the 
bottom  of  a  cylindrical  vessel,  and  it  can  be  raised  or 
lowered  so  as  to  regulate  tin-  water-pressure  in  the  cylinder. 
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The  floor  of  the  cylinder  is  in  the  shape  of  an  inverted  cone, 
and  a  pins  is  fitted   into  a  hole  at  the  apex.     The   particles 
of  gold  settle  on  this  door,  whilst  the  lighter  sand  passes 
oui  of  (lie  cylinder  by  a  number  of  syphons,  which  empty 
into  an  annular  trough  surrounding  the  cylinder,  in  which 
some  mercury  is  placed,  to  catch  any  tine  particles  of  gold 
that  pass  over  with  the  sand.     On  the  top  of  the  cylinder 
is  placed  a  trough  or  cistern,  kept  filled  with  water,  which  is 
allowed  to  flow  into  the  cylinder  by  pipes   passing  through 
the  bottom  of  the  trough,  and  reaching  nearly  to  the  hottom 
of  the  cylinder.     Wore  water  being  allowed  to  flow  into  the 
cylinder  than  can  be  carried  away  by  the  syphons,  overflow 
pipes  are  fitted  at  a  level  near  the  top  of  the  cylinder,  which 
discharge   into  the  same    annular  trough   as  the  syphons. 
The  gold  which  collects  on  the  floor  of  the  cylinder  is,  when 
necessary,  allowed  to  pass  into  a  receiver  placed  below   by 
removing  the  plug  in  the  cylinder-bottom.     The   operation 
maybe  earned  on  by  a  successive  number  of  concentrations. 
Drawings  of  the  apparatus  accompany  the  specification. 
The  size  of  cylinder    represented  is  only  36  centimetres  in 
diameter,  but"  this   size  is  calculated  to  treat  10,800  litres  of 
sand  passing  through  tin-  sieves  in  10  hours.     These  10,800 
litres  of    sand  are  reduced  to  10  litres  of  rich  sand,  and  this 
is    then   treated  in  a  much  smaller  apparatus,  where   it    is 
reduced  to  £  or  f  litre,  and  then   again  in  a  still  smaller 
apparatus  to  50  cc,  consisting  of  gold  and  iron,  and  a  few 
grains  of  sand.     It  is  then  dried,  and  the  iron  removed  by  a 
magnet. 

Another   way   of   using   the   apparatus   is  to   introduce 
mercury  into  the  washing  cylinder. — H.  S.  P. 


Improvements  relating  to  the  Extraction  of  Gold,  Silver, 

and  Lead  from  Substances  containing   the  same,  and  to 

Apparatus    therefor.       A.    IS.    Cunningham,    Islington. 

Eng.  l'at.  28,  January  1,  1889.     8d. 

The  ore  is  heated  with  caustic  soda  or  potash  to  fusion  of 

the  caustic  alkali.     If  an  insufficient  quantity  of  lead  be 

present,  a  requisite  quantity  of  galena  or  other  substance 

containing  lead  is  added. 

The  operation  may  be  carried  out  on  the  hearth  of  an 
open  reverberatory  furnace,  provided  with  an  iron  bottom 
and  sides,  or  lined  with  a  fused  caustic  bottom,  or  with  any 
other  lining  calculated  to  resist  the  action  of  caustic  alkali. 
But  in  preference  it  should  be  carried  out  in  a  cast-iron  (or 
wrought-iron)  vessel  or  pot.  When  sulphides  are  treated, 
this  pot  is  lined  with  rings  of  east  iron,  placed  on.-  on  top  of 
the  Other,  and  adapted  to  the  internal  form  of  the  pot. 
This  lining  is  easy  of  adjustment,  and  can  be  replaced  when 
required.  A  drawing  of  a  suitable  pot  and  furnace  for 
heating  the  pot  accompanies  the  specification. 

In  treating  galena,  the  patentee  finds  30  per  cent,  by 
weight  of  caustic  alkali  gives  a  good  result.  The  lead 
collects  at  the  bottom  of  the  vessel,  and  carries  down  with 
it  the  gold  and  silver,  which  is  then  recovered  by  cupellation 
or  other  suitable  process. — II.  8.  1'. 


Improved  Means  of  Extracting  Precious  Metals  from  Ores. 
J.  B.  Hannnv,  Loch  Long.     Eng.  Pat.  841,  January  1(>, 
1889.     8d. 
Relates  especially  to  the  extraction  of  gold  from  its  ores  in 
the  form  of  chloride.    The  patent  is  for  an  apparatus  devised 
for  this  purpose,  which   consists  of  a  chlorinating  vessel,  a 
set  of  circulating  pumps,  a  filter-press,  and  a  chlorine  pump, 
or  sets  of   these  with   suitable  communicating  pipes,  cocks, 
and  valves.     The  ore   is   first  reduced  to  a  fine  powder  and 
then   mixed  with  water  or  chlorinated  water,  so  as  to  form 
a  sludge  capable  of  being  pumped.     The  chlorinating  vessel 
is  charged  with   this  sludge,  and  the  pumps  cause  the   latter 
to  circulate  by  drawing  it  from  the  upper  part  anil  discharg- 
ing it  into  the  lower  part  of  the  vessel.     Meanwhile,  chlorine 
gas  is  pumped   into   the  vessel,    preferably    at    a    pressure 
considerably  above  that  of  the  atmosphere.  After  circulation 
has  gone  on  until  the  most  part  of  the  gold  is   dissolved, 
the  sludge  is  delivered  by  the  circulating  pumps  to  the  filter- 
press,  additional  pressure  being  obtained  if  needed  by  using 
the  chlorine  pumps   to  force  air  into  the  upper  part  of  the 
vessel.      The  liquid    issuing  from    the    filter-press   may  be 
treated  in  any   of  the  known  ways  for  separating  the  gold 
from  it,  or  it  may  be  used  over  again  with  a  fresh  quantity  of 
ground  ore  until  it  is  of  a  desirable  strength.     It  is  advan- 
tageous to  charge  the  chlorinating  vessel  with  an  excess  of 
chlorine  above  that   required  for  combination  with  the  gold 
contained  in   the  sludge ;  and  to  recover  this  excess,  before 
discharging  the  contents  of  the  chlorinating  vessel  into  the 
filter,  a  little  steam  is  blown  into  the  vessel  and  the  expelled 
chlorine  collected  in  a  gasholder  or  led  to  another  chlorinating 
vessel:  or  an  aspirator  may  lie    used    for  drawing  off    the 
excess  of  chlorine.     When  sih  er  is  present  the  blocks  which 
are  taken  from  the  filter-press  are  reduced  again  to  a  sludge 
and  subjected  to  a  similar  treatment  with  a  suitable  solvent 
instead  of   chlorine.     Other  means  of  filtering  may  be  used 
instead  of  a  filter-press. — H.  si.  1'. 


Improvemi  nfl  relating  In  the  Extraction  if  Aluminium  from 
Cryolite  and  other  Substances.  C.  Netto,  Dresden, 
Germany.     Eng.  Pat.'359t  January  8,  1889.     6d. 

Tm  E  basis  of  this  patent  is  founded  on  the  fact  that  during  the 
extraction  of  aluminium  by  sodium  the  impurities  generally 
associated  v  ith  the  alumina  are  reduced  in  the  early  stages  of 
the  operation.  The  process,  therefore,  is  dividedinto  two  parts. 
The  mixture  of  cryolite  and  salt  is  first  treated  with  one- 
third  of  the  theoretical  amount  of  sodium  and  is  then  run  oil' 
from  the  metal  containing  the  impurities  thus  produced,  and 
subjected  to  the  action  of  the  remainder  of  the  sodium,  in 
which  latter  operation  pure  aluminium,  containing  only 
o-.'i  to  Imi  per  cent,  of  imparities,  is  obtained.  This 
fractional  reduction,  which  is  not  necessarily  confined  to  two 
parts,  or  to  the  division  of  the  sodium  as  above,  is  claimed 
lor  application  to  all  processes  for  obtaining  aluminium. 
The  crucibles  or  other  vessels  in  which  the  operations  arc 
performed  are  preferably  lined  with  basic  material  as  a 
i i, ud  against  silicon  and  other  impurities. —  A.  W. 


An  Improved  Method  and  Means  for  separating  Metals 

and     Heavy     Minerals  from     Ores.  K.    Stantield    and 

T.   Clarkson,    Battersea.      Eng.    l'at.  890,  January    17, 
1889.     8d. 

The  ore,  after  being  brought  to  a  fine  state  of  division,  is 
fed,  with  or  without  water  (preferably  without  water)  into 
a  suitable  receptacle  revolving  about  a  vertical  or  suitably- 
inclined  axis,  and  provided  at  its  circumference  with  holes 
through  which  the  particles  of  ore  are  ejected.  These 
holes  may  be  straight  or  curved  and  arranged  radially  or 
otherwise,  and  may  be  in  one  place  so  as  to  project  the 
material  horizontally,  or  on  the  surface  of  a  cone  so  as  to 
project  it  upwards  or  downwards  as  desired.  The  vessel 
may  be  also  arranged  with  straight  or  curved  projecting 
tabular  arms.  If  the  particles  of  ore  are  of  the  same  size 
they  will  be  separated  according  to  their  densities — the 
denser  particles  being  projected  farthest  :  if,  however,  the 
particles  differ  in  size,  it  is  advisable  to  perform  a  pre- 
liminary sizing  operation.  A  receiver  is  placed  around  this 
centrifugal  separator  at  a  lower  level.  This  receiver  may 
be  divided  into  any  convenient  number  of  concentric 
compartments,  so  as  to  divide  the  material  deposited  upon 
it  into  any  required  number  of  parts,  ami  brushes  or 
scrapers  may  1"'  provided  to  remove  the  contents  of  each 
division  of  the  receiver.  The  receiver  may  also  he  kept 
moist  by  water  or  steam  or  any  other  suitable  fluid.  A 
current  of  air  may  be  made  to  operate  upon  the  particles 
of  ore  as  they  fly  from  the  rotating  vessels  so  as  to  assist 
their  deposition  upon  tin-  receiver. 

The  separation  may  he  assisted  by  adding  a  heavy  sub- 
stance (such  as  mercury)  which  would  combine  with  the 
metallic  portion  of  the  material. 

The  machine  is  applicable  to  ores  of  gold,  silver,  tin, 
lead,  copper,  or  any  other  metal.  It  may  be  either  used  for 
sizing  purposes  or  for  separating  metals  and  minerals  from 
ore-,  and  the  improved  receiver  may  be  used  with  anj  form 
of  centrifugal  separator  or  sizing  apparatus. — 11.  S.  1'. 
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Improvements  in  the  Manufacture  of  Iron  and  Steel.  3. 
Richardson,  Pocklington.  Fug.  Pat.  109'J,  January  21, 
1889.     4d. 

Three  solutions  are  prepared:  the  first  is  prepared  by 
dissolving  in  water  with  the  aid  of  heat  certain  proportions 
of  nitrate  of  soda,  nitrate,  prussiate,  and  bichromate  of 
potash,  and  mixing  with  the  solution  "naphtha,  paraffin,  or 
certain  other  hydrocarbons;"  the  second  solution  is  made 
by  dissolving  gum  catechu  and  raw  sugar  in  water;  and  the 
third  is  a  solution  in  water  of  pearlash,  acetic  acid  and 
chloride  of  lime.  These  three  solutions  are  mixed  together 
and  fed  into  a  boiler,  and  there  heated.  The  vapour  obtained 
is  then  passed  through,  over  or  under  the  molten  iron,  until 
the  quality  of  the  metal  is  sufficiently  improved. — A.  \V. 


Improvements  in  «/■  appertaining  to  the  Process  of  Galea- 
nixing  Iron  and  Steel.  T.  B.  Saunders,  Cleckheaton. 
Eng.  Pat.  1571,  January  2'.),  1889.     6d. 

The  improvements  relate  to  the  removal  and  recovery  of 
the  ammoniacal  fumes  formed  in  the  galvanising  tank  when 
sal-ammoniac  is  being  used.     The  tank   is   covered  with  a 

convenient    hood,  <   > eted    by   means   of    a    pipe   with    a 

condensing  tower.  The  fumes  are  drawn  through  into  the 
latter,  where  they  are  condensed  by  means  of  water  or  acid 
spray. — A.  W. 


Improvements  in  the  Manufacture  of  Aluminium  and  Alloys 
thereof.  L.  Petit-Dcvaueelle,  Paris,  France.  Fug.  Pat. 
7013,  April  26,  1889.     &d. 

The  metal  with  which  the  aluminium  is  to  be  alloyed  is 
melted  in  a  suitable  furnace,  preferably  in  a  rotatory 
furnace  such  as  a  Dank's  furnace,  the  aluminium  being  then 
added  in  the  form  of  a  salt  of  aluminium.  To  assist  the 
thorough  mixing  of  the  contents  of  the  furnace,  a  helical 
rib  or  flange  is  fixed  upon  the  inside  wall  of  the  furnace. 
This  rib  may  be  made  of  iron  or  fire-brick. 

For  producing  alloys  of  iron  and  aluminium,  any  of  the 
ordinary  compounds  or  substances  containing  aluminium 
may  be  used  with  the  iron ;  for  alloys  of  aluminium  with 
other  metals,  for  example,  copper,  a  silicate  of  aluminium 
only  should  be  used. 

If  it  is  desired  to  obtain  the  aluminium  in  an  unalloyed 
condition,  the  aluminium  is  recovered  from  the  alloy  by 
liquation,  distillation,  or  oxidation  of  the  metal  used  to 
form  the  allov,  the  aluminium  remaining  as  a  residuum. 

— H.  S.  P. 


An  Improved  Process  for  the  Treatment  of  Auriferous 
and  Argentiferous  Antimony  Ores.  C.  Schreiber  and 
H.  Knutsen,  Broken  Hill,  Xew  South  "Wales.  Eng.  Pat. 
11,23.5,  September  111,  1889.     6c/. 

In  the  usual  method  of  roasting  these  ores  before  amalgama- 
tion there  is  a  considerable  lo>s  of  both  gold  and  antimony. 
Tbe  gold  occurs  in  metallic  state,  and  generally  on  the 
surface  of  the  antimony  at  the  points  of  contact  with  the 
quartz.  During  the  roasting  the  particles  of  gold  become 
coated  with  a  film  of  oxide  of  antimony  which  prevents  the 
subsequent  action  of  the  mercury.  Moreover,  a  certain 
quantity  of  antimony-  becomes  amalgamated,  and  causes  the 
mercury  to  "sicken."  If  the  ore  be  roasted  with  salt  a 
basic  chloride  of  antimony  is  formed  which  forms  a  pro- 
tective coating  on  the  particles  of  gold,  so  that  a  similar 
difficulty  in  amalgamating  is  experienced. 

The  improved  process  consists  in  "  leaching  "  or  lixiviating 
the  sulphides  and  oxides  of  antimony  with  a  solution  of  a 
sulphide  of  the  alkalis  or  alkaline  earths,  preferably  with  a 
solution  nf  sodium  sulphide. 

The  ore  is  first  hand-picked  into  three  classes,  more  or 
less,  viz.,  No.  1  ore  containing  upwards  of  23  per  cent,  of 
antimony  ;  No.  2,  containing  from  5  to  25  per  cent. ;  and 
No.  3,  containing  less  than  5  per  cent.  It  is  then  crushed 
and  passed  through  a  sieve  of  not  less  than  900  meshes  to 
the  square  inch.  It  is  then  taken  to  the  lixiviating  pans  or 
agitators,  where   it   is   treated  with  a   solution   containing 


sulphide  of  sodium  in  a  rather  larger  proportion  than  is 
required  by  the  equation  Sb2S3  +  3Na.2S  =  2  SbXa-3S3  :  e.g., 
in  the  proportion  of  12  parts  of  Xa.,S"to  17  parts  of  Sb„S3. 
If  sulphide  of  barium  or  calcium  be  used  an  amount  is  taken 
proportionate  to  the  molecular  weight  of  the  salt  used. 

In  practice,  to  obtain  a  concentrated  solution  of  the 
antimony  double  salt,  it  is  best  to  wash  the  ore  first  with  a 
solution  that  has  been  twice  used,  then  with  one  that  has 
been  once  used,  and  finally  with  fresh  liquor. 

The  ore  being  now  free  from  antimony  can  he  easily 
amalgamated  for  the  recovery  of  the  gold  and  silver. 

The  antimony  is  recovered  from  the  solution  of  the  double 
salt  by  means  of  electrolysis.  F'or  this  purpose  care  must 
he  taken  to  regulate  the  strength  of  the  current  to  the  degree 
of  concentration  of  the  solution.  The  reaction  at  the  cathode 
may  be  represented  by  the  equation — 

Sb2S3  +  3  Xi.S  +   6H  =  2Sb   +   r,  XallS 

anil  at  the  anode  by — ■ 

6  XaHS  +  30  =  3  H20  +   3  Xa.,S; 

During  the  process  a  quantity  of  caustic  soda  is  from  time 
to  time  added  to  convert  the  sodium  bisulphide  into  sodium 
sulphide  :—Na2Sj  +  2XaOH   +  2H  =   2Xa„S  +   H.,0. 

To  increase  the  conductivity  of  the  solution  a  small 
quantity  of  common  salt  is  added  to  it.  The  liquors  are 
circulated  continuously  from  cell  to  cell,  until  the  whole  or 
nearly  the  whole  of  the  antimony  is  precipitated.  The 
residual  solution  of  sodium  sulphide  is  then  returned  to  the 
lixiviating  pans.  "In  practice  it  is  considered  that  all 
solutions  containing  a  certain  quantity  of  the  double  salt  of 
antimony  will  repay  treatment  by  electrolysis,"  strong 
solutions  being  diluted  with  weak  ones,  and  weaker  ones 
increased  in  strength  by  dissolving  in  them  sulphide  of 
antimony  from  another  part  of  the  process.  In  the  third 
class  the  liquor  obtained  by  treating  5  percent,  and  lower 
grade  ores  is  worked  otherwise.  FVom  [this  it  is  proposed 
to  separate  the  antimony  by  allowing  the  solution  to  drip 
continuously  down  a  tower  about  20  ft.  high,  so  as  to  come 
in  contact  with  carbonic  acid,  or  preferably  with  sulphurous 
acid,  which  is  allowed  to  enter  at  the  bottom  of  the  tower. 

The  reactions  are  represented  as  follows  : — 
2  ShXa;lS3  +  3  C<  >.,  +  3  If,(J  =  Sb_,S3  +   3  Xa2C03  +  3  H2S 
or — 
ISbXa.S,  +    12  SO,,  +   3II„0  =  2Sb;S,  +   3  Xa..S,,< \    f 
.    CXaHSO,  +   OS 

When  carbonic  acid  is  used,  and  especially  in  the  case 
when  sulphide  of  calcium  or  barium  is  employed,  the 
precipitate  at  the  bottom  of  the  tower  contains  insoluble 
carbonates.  The  whole  precipitate  is  then  reduced  in  a 
muffle  or  reverberatory  furnace  and  smelted  for  antimony. 
But  when  sulphurous  acid  is  use  there  are  formed  soluble 
hyposulphite  and  bisulphite  of  sodium,  from  which  the 
precipitated  sulphide  of  antimony  is  removed  by  filtration 
anil  tbe  whole  of  the  sodium  sulphide  originally  used  can 
be  recovered  from  the  filtrate  by  evaporation  and  reduction 
witli  powdered  coke  or  charcoal.  The  sulphide  of  antimony 
is  placed  in  canvas  bags  and  suspended  in  the  electrolytic 
cells  for  strengthening  a  weak  solution  or  for  replacing  the 
dissociated  trisulphide.  Tbe  metallic  antimony  is  collected, 
washed  with  hot  water,  pressed  into  cakes,  and  smelted  in 
crucibles  for  the  market. — H.  S.  P. 


Improvements    in    the    Manufacture   of  Iron    and   Steel. 

(,.    Archbold,   Xew   York,  U.S.A.      Eng.    Pat.    15,821, 

October  8,  1889.  id. 
Witherite  or  other  salt  of  barium  is  introduced  with  the 
ordinary  charge  into  tbe  blast  furnace  with  the  object  of 
removing  the  phosphorus  and  sulphur  anil  producing  pig 
iron  free  therefrom.  These  impurities  can  also  be  removed 
from  iron  by  treating  tbe  latter  with  the  barium  salt  in  the 
Bessemer  or  other  converter,  the  quantity  used  being  tbe 
theoretical  amount  necessary  to  produce  sulphide  ami 
phosphide  of  barium.  The  theory  is  as  follows :  The 
barium    is    converted    at    the    temperature    of    the    furnace 
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into  cyanide  which  reacts  on  the  iron  phosphide,  producing; 
barium  phosphide  and  ferrocyanide  of  iron,  which  latter 
is  converted  into  "  refractory  carbide  of  iron  which  mixes 
with  the  slag."  When  much  silicon  is  present  it  is  found 
advantageous  to  use  also  barium  nitrate  in  addition  to  the 
carbonate. — A.  W. 


Improvements  in  the  Manufacture  of  Iron  and  Steel, 
E.  I''.  Ludlow,  Springfield,  U.S.A.  Eng.  Pat.  16,474, 
October  18,  1889.  8./. 
This  patent  applies  to  the  oxidation  of  the  impurities  in 
iron  by  air,  the  claim  being  that  instead  of  the  air  being 
directed  on  to  or  through  the  metal  from  any  one  position, 
it  is  blown  upon  the  surface  at  an  angle  and  at  constantly 
varying  places,  which  gives  the  mass  a  "  practically  uniform 
disturbance." — A.  \V. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

PATENTS. 

Improvements  in  the  Method  of  and  Means  for  separating 

Matters   in  Solution  by  Osmose,  Dialysis,  or  Diffusion, 

or  In/  Electrolysis,  or  by  a  ( 'ombination  of  those  Proi  i     i 

J.Marx,  Ulm,  Germany.     Eng.  Pat.  2367,  February  16, 

1888.    Amended  October  22,  1889.     id. 

These  improvements   have   been  already  described  in  this 

Journal,  1889,  288.     The  emendations  appear  to  consist   in 

the  correction  of  printer's  errors  in  the  text  of  the  original 

specification— no  alteration  being  made  in  the  claims. — O.  H. 


Improvements  in  the  Production  of  O.ryyen  and  Hydrogen 
in  Large  Quantities  by  Means  of  the  Electrolysis  if 
Water,  applicable  for  Ballooning  and  other  Uses. 
D.  Latchinoff,  St.  Petersburg,  Russia-     Eng.  Pat.  15,935, 

November  3,  1888.  lid. 
To  obtain  oxygen  and  hydrogen  in  large  quantities  a  large 
current,  say  GOO  amperes  at  a  potential  difference  of  110  volts, 
is  led  through  three  parallel  set  of  electrolytic  baths,  each 
set  containing  -11  separate  cells  connected  in  series  for  this 
particular  number  of  volts.  Each  cell  contains  either  water 
acidulated  with  sulphuric  acid  or  a  10  per  cent,  solution 
of  caustic  soda,  and  immersed  in  the  solution  are  two 
carbon  cathodes  and  a  lead  anode,  or  iron  plates  may  be 
used.  Suitable  gas  collectors  are  arranged  over  each  cell 
enabling  the  two  gases  to  be  dried  and  carried  off  to 
suitable  gas-holders.  By  this  mean-,  the  patentee  state-, 
640  cubic  metres  of  hydrogen  can  be  obtained  in  GO  hours, 
and  the  value  of  the  oxygen  at  the  current  price  more  than 
pays  all  expenses. — li.  'J'. 


Improvements  in  nod  Appertaining  to  tin  Manufacture  of 
Metals  or  Metallic  Alloys  by  Means  of  Electricity.  G. 
( '.  Dymond,  Liverpool.  From  J.  M.  A.  G.  Lescuyer, 
( lourbevoie,  France.     Eng.  Pat.  December  29,  1888.   "sd. 

The  raw  material  is  incorporated  with  carbon  anil  made 
into  electrodes  ;  an  electric  are  is  then  formed  between  a  pair 

of  these  electrodes  over  the  bed  of  a  reverberatory  fun e. 

The  ore  in  the  electrodes  i-  reduced  and  the  metal  falls  into 
the  hot  bed  of  the  furnace.  In  some  eases  alloys  are 
formed  !'v  mixing  other  metals,  as  powders,  with  the 
materials  of  which  the  electrodes  are  composed.  Detail-  of 
construction  of  apparatus  are  described,  one  of  which  consists 
of  jointing  on  fresh  electrodes  to  the  unburnt  ends  of  the 

partially  used  -s,  so  as  to  enable  the  process  to  go  on 

continuously. — E.  T. 

Improvements  in  Secondary  or  Storage  Batteries.     T.  Cut- 
tiiss,  Leeds.     Eng.  Pat.  997,  January  19,  18S9.     fid. 

A  plug  or  core  is  put  into  the  containing  vessel,  of  such 
a  -i/e  and  shape  a-  to  leave  a  narrow  space  all  round  between 
it  and  tie-  walls  of  the  vessel.  This  space  is  then  filled  with 
a  paste  of  oxide  of  lead  and  sulphuric  acid,  which  when 
hardened  forms  the  active  material  of  one  electrode  of  the 
cell.  When  the  containing  vessel  is  non-metallic  it  is  lined 
with  platinum  or  lead,  or  strips  of  the-,  materials  are 
bedded  into  the  paste  so  as  to  make  good  electrical  contact 
with  it.— E.  T.  

Improvements  in   Secondary  Battery   Plates,  Elements,  or 

Supports.       .1.    S.     Sellon,    London.     Eng.     Pat.     1460, 

January  26,  1*89.  Gd. 
To  prevent  the  active  material  falling  out  of  the  plat"-  a 
compound  plate  is  used,  so  constructed  that  the  rib-  on  one 
side  are  not  coincident  with  those  on  the  other,  but  are 
situated  reversely  so  that  the  active  material  interlaces 
between  these  rib-,  and  is  at  the  same  time  made  up  of  one 
continuous  mass  instead  of  being  made  up  of  separate 
individual  pellets  a-  usually  constructed. — B.  T. 


Improvements    in    Electro-Chemical    Generators.     E.   J. 

Brougham,  London.  From  I. a  Societe  Perreur  Lloyd  and 
Fils,  Paris,  France.  Eng.  Pat.  18,858,  December  24, 
1888.  Sd. 
A  NOVEL  form  of  battery  i-  described  in  which  the  heat 
generated  by  the  internal  electrical  resistance  is  utilised  to 
heat  and  concentrate  the  solutions  employed  to  such  a 
degree  that  the  salts  formed  will  crystallise  out  upon  cooling. 
The  battery  is  so  constructed  that  the  solutions  can  be 
heated  by  steam  if  tin'  heat  obtained  electrically  he  not 
sufficient.  The  -alts  obtained  are  of  more  value  than  the 
original   materials    employed,    so    that    the  electricity   is 

obtained  as  a  by  -product.  The  depolariser,  nitric  acid, 
is  used  over  and  over  again,  the  nitric  oxide  formed 
being  converted  by  'be  oxygen  of  the  air  into  hyponitric 
acid,  and  then  reconverted  into  nitric  acid  in  suitable 
condensing  towers. — li.  T. 


Improvements  in  the  Construction  of  Secondary  Batteries. 
(i.  Philippart,  Paris,  France.  Eng.  Pat.  1673.  January  30, 
1889.     8d. 

The  supports  are  made  of  lead,  compressed,  or  cast  under 
pressure.  The  active  material-  are  made  into  a  thin  paste 
with  glycerin  or  some  such  substance  and  spread  over  a 
piece  of  fabric,  such  as  felt,  asbestos  cloth,  &c.  This  layer 
of  paste  is  pressed  into  the  fabric,  the  prepared  fabric 
being  then  heavily  pressed  into  contact  with  the  lead 
supporting    plate.       The    layer  of   active    material   may    be 

further  protected  by  an  external  sheet  of  perforated  celluloid 
or  such  material,  and  the  electrode-  may  be  of  any  desired 
shape. — E.  T. 

Improvements  in  and  11,  lating  I"  tin  Production  of  <  'hlorine 
and  tin  Manufacture  of  Sulphate  of  Soda.  T.  Parker 
ami  A.  V..  Robinson,  Wolverhampton.  Eng.  Pat.  2310, 
February  9,  1889.    id. 

See  under  YIL,  page  189. 


Improvements   in    Electrical   Accumulators  or  Secondary 

Hall,  ri.s.     W.   E.   Langdon,    Derby.     Eng.    Pat.    5816, 
April  5,  1889.     8(/. 

Tin  object  i-  to  get  rid  of  the  spray  given  off  during 
charging.  Bach  cell  has  a  cover  whose  edge  fits  into  a 
groove  running  all  round  the  top  of  the  cell,  and  filled  with 
liquid.  The  cover  ha-  a  small  aperture  in  the  crown,  through 
which  any  spray-laden  gas  passes  into  a  "decomposing 
cell."  This  cell  may  he  -aid  to  consist  of  three  concentric 
tube-.  The  first,  or  innermost,  is  covered  as  by  a  cap,  by 
the  second,  which  is  closed  at  the  top.     The  gas  given  off 

passes  up  the  tir-t  tube,  down  between  the  firs)  and  the 
second,  and  then  up  between  the  second  and  third.  The 
space  between  the  two  latter  i- packed  with  lime  or  some 
such  material  capable  of  absorbing  the  -pray. — E.  T. 
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Improrcd  Supports  of  Secondary  Batteries.  G.  E.  Heyl, 
Charlottenburg,  Germany.  Eng.Pat.  13,800, September 2, 
1889.  6d. 
The  olijeet  of  the  improvement  is  to  get  an  elastic 
support  that  can  expand  and  contract  with  the  active 
material.  Using  a  perforated  plate,  the  ribs  forming  the 
boundary  of  each  mesh,  are  themselves  perforated  by  narrow 
slits  so  as  to  split  what  was  a  common  boundary  to  two 
adjacent  meshes  into  two  distinct  boundaries,  one  for  each 
mesh.  The  thin  boundary  walls  may  afterwards  be  turned 
inwards  so  as  to  make  the  opening  to  each  mesh  smaller 
than  the  interior.  Neither  the  perforations  nor  the  slits 
need  extend  right  through  the  plate,  and  there  may,  if 
preferred,  be  perforations  and  slits  on  each  side  separated 
from  each  other  by  a  thin  continuous  septum  of  lead. 

— E.  T. 

Improvements    in     Thermostats.      H.    Cortland,     Toronto, 
Canada.    Eng.  Pat.  15,800,  October  8,  1H89.     6d. 

A  metallic  tongue  free  at  one  end  but  lixed  at  the  other  is 
stretched  diametrically  across  an  annular  metal  ease,  but 
electrically  insulated  from  the  case,  the  tongue  carrying  at 
its  centre  an  adjustable  screw,  one  end  of  which  presses 
against  the  centre,  on  the  concave  side,  of  a  concavo-convex 
hard  rubber  diaphragm  carried  by  the  same  metal  case.  As 
the  diaphragm  expands  or  contracts  with  changes  of  tem- 
perature, the  position  of  the  free  end  of  the  tongue  alters 
and  makes  or  breaks  an  electrical  contact,  which  can  be 
used  to  give  a  signal  in  any  well-known  way. — B.  T. 


Improvements  in  Devices  for  Connecting  the  Plates  of  one 
Electrical  Battery  with  another  Battery  or  Batteries, 
and  with  a  Switch-board  or  Transmitting  Device.  W.  V. 
Smith, Philadelphia,  U.S.A.  Eng.  Pat.  15,819, October 8, 
1889.     8d. 

The  coupling  device  is  such  as  might  be  made  in  the 
following  manner.  A  short  length  of  tube,  screwed  over 
a  part  or  the  whole  of  its  outside,  is  split,  longitudinally  into 
two,  and  one-half  attached  perpendicularly,  near  its  middle, 
to  the  end  of  the  strip  from  one  cell,  while  the  other  half  is 
similarly  connected  to  the  strip  from  an  adjacent  cell.  To 
couple  the  two  cells  the  two  halves  of  the  tube — each  attached 
to  its  strip — are  brought  together  and  a  "  thimble  "  screwed 
over  them,  so  as  to  connect  them  rigidly  together.  Instead 
of  the  outside  of  the  tube  and  the  inside  of  the  thimble 
bring  screwed,  they  may  be  slightly  coned  to  tit  each  other. 
A  little  mercury  is  put  at  the  bottom  of  the  thimble  to 
ensure  good  connexion,  and  any  parts  may  be  electro-plated 
to  resist  amalgamation.  Branch  or  other  connexions  can 
be  made  by  a  plug  fitting  into  the  jointed  tube  and  provided 
with  a  flexible  conductor. — E.  T. 


Improvements  in  Frames  for  Supporting  the  Plates  or 
Elements  of  a  Secondary  or  Storage  Batten/.  W.  P. 
Smith,  Philadelphia,  U.S.A.  Eng.  Pat.  15,820,  October  8, 
1889.     8d. 

A  frame  of  lead  or  suitable  material  is  used  to  support  a 
series  of  plates  to  be  formed,  the  said  frame  being  provided 
with  a  lug  fur  connecting  up  in  the  usual  manner,  and  also 
with  an  auxiliary  loop  or  extension,  two  forms  of  which  are 
shown,  to  be  used  during  the  process  of  formation  of  the 
plates,  both  as  a  connexion  and  also  as  a  means  of  lifting 
the  plates,  thus  avoiding  all  damage  to  the  lug  which  is  to  be 
used  when  the  plates  are  in  their  finished  state. — B.  T. 


Improvements  in  the  Method  of  Electrolytically  Reducing 
Plates  of  Metallic  Salts  to  a  Metal  State  to  •<  Form  "  the 
Electrodes  of  Secondary  or  Storage  Batteries.  S.  ('.  ('. 
Currie,  Philadelphia,  U.S.A.  Eng.  Pat.  15,821,  <  )etober8, 
1889.     8rf. 

Ix  the  ordinary  methods  of  reducing  a  salt  of  lead  to  the 
metallic  state,  the  salt  is  held  in  a  stout  frame  of  suitable 
metal  and  treated  electrolytically;  as,  however,  the  salt  is 
usually  a  poor  conductor,  the  formation  is   but  slow,  and 


does  not  take  place  uniformly  throughout  the  plate.  To 
obviate  this,  ami  to  accelerate  the  formation,  a  perforated 
plate  of  conducting  metal  is  pressed  down  upon  the  surface 
of  the  salt,  and  the  whole  is  treated  electrolytically  ill  the 
usual  manner,  the  plate  to  be  formed  being  connected  to 
the  negative  pole  of  the  source  of  electricity. — B.  T. 


Improvements  in  Galvanic  Batteries.  W.  E.  Irish, 
Brooklyn  Village,  Ohio,  U.S.A.  Eng.  Pat.  16,0:36, 
October  11,  1889.     8</. 

Zinc  treated  with  au  amalgam  of  mercury  and  tallow  is 
used  for  the  positive  electrode,  and  is  immersed  in  a 
solution  of  sulphuric  acid,  Mecca,  or  other  suitable  oil,  and 
sodium  sulphate  in  suitable  proportions,  while  the  negative 
electrodes  are  composed  of  carbon  in  the  form  of  plates  or 
pencils.  Similar  plates  or  pencils  of  carbon  are  also  placed 
outside  the  porous  pots,  close  to  but  not  in  contact  with  the 
zincs,  to  reduce  the  resistance  of  the  element,  or,  auxiliary 
plates  of  iron  are  used  adjacent  to  and  connected  with  the 
zinc  in  order  to  prevent  waste  of  the  latter  while  the 
battery  is  not  working. 

The  negative  electrode  is  immersed  in  a  solution  con- 
taining the  following  in  suitable  proportions  : — Bichromate  of 
potash,  chlorate  of  potash,  nitrate  of  soda,  flour  of  sulphur, 
chromic  acid,  nitric  and  sulphuric  acids.  The  battery 
solutions  may  he  covered  with  a  suitable  oil  or  paraffin  wax  to 
prevent  escape  of  fumes. — B.  T. 


Improvements  in  Moulds  for  Casting  the  Plates  of 
Secondary  or  Storage  Batteries.  W.  Shapleigh,  Camden, 
New  Jersey,  U.S.A.  Eng.  Pat.  16,662,  October  22, 
1889.     8rf. 

The  improvements  (ire  for  casting  small  blocks  or  plates  of 
active  material,  round  which  a  frame  of  better  conducting 
material  may  afterwards  be  cast.  The  mould  is  made  ill 
two  symmetrical  parts  hinged  together.  The  liquid  material 
is  poured  down  a  central  feeder  to  the  bottom  of  the  mould, 
and  thence  passes  into  vertical  risers.  "  Knife  edge  "  slits 
extend  from  the  sides  of  these  risers  to  the  matrices  in  which 
the  blocks  are  to  be  cast,  and  branch  air-ways  extend  from 
the  top  of  each  matrix,  to  which  they  are  connected  by 
other  knife-edge  slits,  to  vertical  main  air-ways  com- 
municating with  the  exterior.  It  is  claimed  for  this  mould 
that  very  solid  homogeneous  blocks  can  be  east  without 
air-bubbles  forming,  and  that  such  blocks  can  be  readily 
separated  from  the  mould  and  from  each  other. — E.  T. 


Improvements  in  Treating  and  Rectifying  or  Ageing 
Alcohol  or  Alcoholic  Liquors  or  the  like  by  Electricity. 
A.  de  Meritens,  Paris,  France.  Eng.  Pat.  16,947, 
October  26,  1889.     id. 

See  under  XVII.,  page  205. 


XII.-PATS,  OILS,   AND   SOAP 

MANUFACTURE. 

Mineral  Lubricating  Oils.     A.  Kiinkler.     Dingl.  Polyt.  J. 
274,276-284. 

The  author,  in  giving  his  experience  of  testing  oils,  does 
not  consider  au  oil-testing  machine  necessary. 

He  gives  in  tabular  form  the  results  obtained  on  testing  a 
large  number  of  Russian,  American,  and  German  mineral 
oils,  and  also  of  rape,  olive,  castor,  linseed,  and  other  oils. 

The  points  determined  were: — 1.  Specific  gravity  at 
17*5°  < :.,  in  most  cases  by  the  pyeuometer,  in  a  few  by  the 
Westphal  balance.  2.  The  temperature  at  which  vapour  is 
first  given  off.  3.  The  flashing  point  4.  The  burning 
point.     Both  the  latter  were  determined  in  a  small  porcelain 
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crucible.  5.  The  Freezing  point  was  taken  in  an  ordinary 
sized  test-tube.  6.  The  colour.  7.  The  viscosity  at  20°,  30°, 
50°,  60?,  7ii  ,  ion  ,  anil  l.'iO  .  the  viseosimeter  used  being 
that  of  C.  Engler.  The  following  are  some  of  the  results 
obtained : — 


Sp.  lir. 

at 

17-5°. 

Flashing 

Point. 

\  iscosity. 

l!:iss  Of  OU. 

50° 

100° 

Ilassi  in  e.anih  '■-  oils. 

911-923 

183°— 238° 

10-2— W  2 

2-2'S 

Russian  machine  oils. 

393  -920 

v\<-vy, 

5-8— 6-3 

1-5-1-8 

Russian  spindle  nils.. 

893 -895 

163°— 167° 

3-1— 8'4 

ri-r.-. 

American  cylinder  oils 

-„;    599 

2S0°— 288° 

•• 

4-1—4-8 

American  machine  oils 

SSl-'.l-|) 

187°— 206° 

4-2 

re 

American  spindle  oils 

90S— 911 

187°— 200" 

8-1— 3-3 

1-4—1-6 

920 

205° 

4-0 

1-7 

Rape  oil,  refined 

911 

805° 

4-9 

2-0 

'.Ut 

205° 

3-7 

1-8 

963 

275° 

lirt 

3-0 

930 

285° 

3' 2 

1-7 

951 

265° 

6-2 

2-5 

—  1).  A.  S. 


Dingl.   l'oht.  .1. 


Mineral  Lubricating  Oils.     A.  Kiinkler. 

274,323-328. 

For  the  first  portion  of  this  article,  see  preceding  abstract. 
From  the  considerations  previously  adduced,  it  appears  that 
the  ordinary  method  of  judging  the  lubricating  value  of  an 
oil  from  its  specific  gravity  is  untrustworthy,  and  does  not 
permit  the  classification  of  oils  from  various  sources  as  light, 
normal,  and  heavy  oils.  Even  in  conjunction  with  the 
flashing  point,  a  separation  into  groups  is  not  practicable  in 
the  case  of  American  oil-:  with  Russian  oils  a  partial 
classification  is  possible.  The  experiments  show  that  no 
direct  relation  exists  between  the  viscosities  and  Hashing 
points  of  oil--,  even  from  the  same  source.  American  ami 
Russian  oils  may  he  distinguished  by  their  behaviour  on 
cooling.  American  oils  all  solidify  at  about  0°  C,  previously 
depositing  solid  paraffin  and,  in  the  case  of  clear  samples, 
becoming  turbid.  Most  Russian  oils  remain  liquid  down  to 
about  — 10°  C,  and  solidify  to  a  clear  transparent  mass, 
without  previous  precipitation  of  paraffin.  Cylinder  oils 
contain,  on  an  average,  l':;  per  cent,  by  volume  of  substances 
boilinir  at  810  C.j  whilst  machine  oils  only  contain  7  per 
cent,  of  tli'-1'  bodies.  The  variations  in  colour  of  the 
different  oils  is  very  slight.  Dark  oils  exhibit  a  greenish 
fluorescence,  and  in  thin  layers  appear  blackish-brown  and 
transparent.  The  paler  shaft  and  machine  oils  of  American 
origin  generally  possess  a  greenish  fluorescence;  whilst 
those  of  Russian  origin  have  a  bluish  fluorescence.  Pale 
jtussian  cylinder  oils  evhil.it  a  blue  shine,  whilst  the 
American  oils  have  no  fluorescence.  American  oils  may  be 
often  distinguished  by  their  superior  purity  as  regards  taste, 
smell,  and  colour.  Pale  Russian  oils  of  0-90:1  to0;909 
sp.  gr.,  almost  without  exception, give  a  flocculent  precipitate 
on  standing;  and  many  samples  are  not  clear  and  possess 
a  disagreeable  sweel  odour. 

The  temperature  at  which  vapour  is  formed  can  onlj  be 
approximately  determined,  and  in  conjunction  with  the 
flashing  and  burning  points  affords  the  means  of  judging  the 
volatility  of  an  oil,  i.e.,  its  stability  a-  a  lubricant.  Below 
are  given  the  vapour  evolution  temperatures,  the  differences 
between  these  and  the  Sashing  points,  and  the  differences 
between  the  flashing  points  and  the  burning  points  respec- 
tive!) fa-  two  ..ils  ,,f  each  variety  :— For  Russian  -haft  oil, 
,o,  110°,  54  -62°,  26°-  29°;  for  American,  110°— 112°, 
:;  so  ,  hi  -  17  j  for  pale  Russian  machine  oil,  120 — 128  , 
50  _::,,  37°— 45   ;    for   American,    125°,   si,   :;;i   ;    for 


Russian  cylinder  oil,  110'— 142°,  76'— 108°,  27°— 58°;  for 
American,  185°— 185°,  100°— 103°,  53'—  6  I  . 

The  determination  of  viscosity  gives  a  means  of  dividing 
oils  into  groups  according  to  their  lubricative  value,  oils 
possessing  the  .-ame  specific  gravity,  flashing  point,  &c,  may 
yet  differ  considerably  in  viscosity.  The  probable  source 
of  an  oil  may  he  deduced  from  its  viscosity  and  other 
data.  Cylinder  oils  and  dark  machine  oils  of  Russian 
origin  exhibit  with  a  higher  flashing  point  and  - 
gravity,  also  a  higher  viscosity  ;  whilst  American  oils 
|'ii-i-  with  a  higher  viscosity  and  flashing  point,  a  lower 
specific  gravity.  I'ale  Russian  machine  oils  compared  with 
American  samples  of  the  same  flashing  points  and  specific 
gravities,  possess  a  distinctly  higher  viscosity.  The  German 
mineral  oils  from  Alsace  and  Oelheim  (Hanover)  are  similar 
to  the  Russian  oils  in  so  far  that  the  viscosity  increases  with 
the  specific  gravity  and  Hashing  point.  As  regards  their 
behaviour  on  cooling,  they  approximate  more  to  American 
oils.  Concerning  the  diminution  of  viscosity  with  increase 
of  temperature,  it  is  to  he  noted  that  between  the  temperatures 
20° — jo  C.  and  50° — 100°  C.  it  is  mare  rapid  for  Russian 
shaft    and    pale   machine  oils  than    for    the  corresponding 

American  oils.     On  the  other  hand  the  viscosity  of  A rican 

cylinder  oil  diminishes  more  rapidly  than  that  of  Russian 
cylinder  oil  between  the  temperatures  of  70' — 100"  C.  and 
100' — 150°  C.  The  diminution  in  viscosity  is  proportionately 
larger  for  cylinder  oil  between  70° — 100'  C.  ;  and  for  shaft 
oil  between.  20 — 50°  C,  than  between  100° — 150°  C.  and 
ju — loo  C.  respectively.  Several  animal  and  vegetable 
oil-  Usui  for  lubricating  purposes  were  examined.  It  was 
found  that,  with  the  exception  of  castor  oil,  they  all  had  at 
50°  C,  a  smaller  viscosity  than  mineral  oil  of  the  same  or 
lower  specific  gravity.  On  the  other  hand  there  was  a  much 
less  tendency  to  vaporisation,  and.  particularly  at  high 
temperatures,  a  smaller  diminution  in  viscosity  than  in  tin- 
ease    of    mineral    oils.      Finally,  the   author  describes  some 

precautions  to  he  observed  in  the  determination  of  viscosity 
at  different  temperatures. — H.  T.  1'. 


PATENTS. 


Improvements  in  Hie  Preparation  ar  Manufacture  oj 
Petroleum  for  Domestic  and  other  Purposes.  I*.  Smith 
and  J.  Pearson,  Manchester.    Eng.  Pat.  3044,  February  20, 

1889.  Sd. 
This  invention  is  for  making  solid  or  semisolid  petroleum 
or  paraffin  oils.  After  the  oil  has  been  deodorised  by 
electrolysis,  it  is  heated  to  250°  F.,  and  3  to  j  per  cent. 
of  powdered  desiccated  soap  is  stirred  in.  the  temperature 
raised  to  400e  F.  for  a  few  minutes,  and  the  product  inn 
into  moulds  to  cool,  when  it  solidities. 

The  claim  is  made   for  the   products   and  for  the  nut  ho.  I 
of  preparation. — D.  A.  s. 


Improved  Cleansing,  Scouring  and  Bleaching  Compound 
l',o-  Wool  and  other  Fabrics,  also  applicable  to  Cleansing 
Purposes  generally.  A.  H.  Parker,  London.  Bog.  Pat. 
9410,  .lane  6,  1889.     id. 

See  under  VI.,  page  171. 
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XIII— PAINTS.  PIGMENTS,  VAKNISHES, 
AND  KESINS. 

PATENTS. 

Improvements  in  or  relating  to  the  Manufacture  of  White 
Lead.  II.  B.  Condy,  Battersea.  Eng.  Pat.  18,705, 
December  21,  1888.     6d. 

Lead  suitably  granulated  is  covered  with  dilute  acetic  acid, 
which  is  run  off  after  4  to  6  hours,  and  the  lead  left  to 
oxidise  by  contact  with  air  during  another  4  to  6  hours. 
On  covering  the  metal  again  with  the  dilute  acetic  acid, 
the  oxide  formed  becomes  dissolved  and  a  fresh  quantity 
is  produced  by  running  off  the  acid  and  further  exposure  to 
air.  The  treatment  is  continued  until  the  solution  of  basic 
acetate  of  lead  has  acquired  a  specific  gravity  of  1  ■  145, 
when  it  is  treated  in  a  separate  vessel  with  carbonic  acid. 
The  carbonate  of  lead  is  separated  in  a  filter  and  then 
suspended  in  water,  to  which  sufficient  alkaline  carbonate 
is  added  to  ensure  precipitation  of  all  soluble  lead  com- 
pounds. The  white  lead  is  finally  filter-pressed  and 
dried.  Carbonic  acid  may  be  obtained  by  heating  bicar- 
bonate of  soda,  which  yields  the  readily  saleable  carbonate 
as  a  by-product,  or  from  well  washed  chimney  gases.  The 
liquor  filtered  from  the  washed  white  lead  is  evaporated  for 
the  recovery  of  the  acetate  of  the  alkali. — G.  H.  B. 


Improvements  in  the  Manufacture  of  Paints  and  Pigments. 
K.  Stone,  London.  Eng.  Pat.  1578,  January  29, 
1889.     -Id. 

The  "  invention  consists  in  novel  methods  of  manufacturing 
paint  for  general  purposes,"  "China  clay,  marble,  spar, 
shale,  partly  matured  river  mud,  Devonshire  or  Staffordshire 
clay,  or  any  other  substance  of  a  fine  or  silky  nature,"  being 
used  for  the  body  of  the  paint;  one  or  more  of  these 
substances  is  then  mixed  with  one  or  more  of  the  following 
liquids  : — petroleum  oil,  petroleum  spirit,  sulphuric  acid, 
nitric  acid  or  sodium  silicate.  After  burning,  the  material 
is  ground  and  mixed  with  oil  and  dryers,  or  with  sodium 
silicate  only  in  the  usual  manner.  One  ton  of  the  clay 
or  marble,  &c.  requires  about  12  gallons  of  any  of  the 
liquids.— W.  M. 


Improvements  in  and  relating  to  Plastics,  more  especially 
designed  for  Imparting  to  Glue  a  Permanent  Elasticity, 
and  adapted  to  be  used  for  various  Purposes.  K.  W. 
Johnson,  New  Brunswick,  New  Jersey,  U.S.A.  Eng.  Pat. 
18,503,  November  19,  1889.     id. 

The  composition  consists  of  glue  or  gelatin,  glycerin,  and 
sulpho-olcatc  of  sodium  or  potassium.  When  the  composi- 
tion is  to  he  used  for  printers'  rollers,  stoppers,  &c.  the 
proportions  taken  are :  1  lb.  of  glue  and  J  lb.  each  of 
glycerin  and  sulpho-oleate  of  sodium  or  potassium.  To 
prepare  the  compound,  the  glue  is  dissolved  in  as  small  a 
quantity  of  hot  water  as  possible,  the  glycerin  added,  and 
the  two  thoroughly  mixed.  The  sulpho-oleate  is  then 
added,  and  the  mixture  heated  till  all  the  water  used  to 
dissolve  the  glue  has  been  driven  off. 

For  many  purposes  the  glycerin  may  be  omitted,  and  the 
composition  be  made  of  1  part  of  glue  to  \\ — 2  parts  of 
sulpho-oleate  of  sodium.  The  composition  may  also  be 
used  as  an  ointment,  in  combination  with  vasclin  or  oil  or 
other  fat  and  suitable  drugs. — B.  H. 


A  New  Composition  to  be  used  as  a  Substitute  for  Ivory, 
and  for  other  Purposes.  I.  Appletree,  Sheffield.  Eng. 
Pat.  18,090,  November  13,  1889.     4d. 

The  material  is  composed  of  the  following  constituents  : — 
granulated  or  pulverised  ivory,  80  parts  ;  isinglass,  20  parts  ; 
French  chalk,  5  parts  ;  water,  40  parts  ;  gin,  2  parts  ;  cotton 
wool,  2  parts.  The  mixture  is  placed  in  a  boiler,  heated, 
and  constantly  stirred  for  about  10  hours,  until  it  assumes 
the   consistency  of   paste.     It   is   then  removed   from   the 


boiler,  placed  upon  a  cool  slab,  and  subjected  to  a  short 
process  of  rolling.  The  prepared  paste  is  then  put  into  a 
suitable  mould  or  moulds,  and  subjected  to  great  pressure. 
Instead  of  genuine  ivory  dust,  that  from  walrus  or  similar 
teeth  may  be  used,  and  for  an  inferior  quality,  the  ivory 
may  be  substituted  by  bone  of  the  kind  now  used  for 
handles.— B.  II. 


XIV.-TANNING,  LEATHER,  GLUE,    AND 
SIZE. 

PATENTS. 

A  New  or  Improved  Machine  for  Extracting  the  Hair 
from  Shins.  L.  D.  S.  Cufflin  and  G.Hughes,  London. 
Eng.  Pat.  16,545,  November  14,  1888.     8d. 

This  invention  relates  to  an  improved  machine  for  extracting 
the  hair  from  skins.  The  skin  is  carried  along  on  a  hand  or 
web  of  leather  or  other  suitable  material,  mounted  on  a 
frame,  to  which  it  is  held  by  a  clip,  between  two  feeding 
rollers.  The  front  end  of  the  frame  is  provided  with  a 
roller  of  india-rubber,  over  which  operates  a  helicoidal 
nipping  and  pulling  device,  furnished  with  four  blunt  knives, 
and  revolving  in  a  reverse  direction  to  that  of  the  india- 
rubber  roller.  A  curved  knife  is  mounted  on  the  frame,  and 
serves  to  raise  the  hair  on  its  way  to  the  pulling  device. 
Drawings  are  given. — B.  H. 


Improvements  in  or  connected  with  Cylinders  or  Rotating 
\~essels fur  Use  in  Tanning  or  otherwise  Treating  Hides 
or  Shins,  Washing,  Emulsifying,  Churning,  or  like 
Operations,  applicable  also  for  the  Treatment  of 
Materials  in  Vacuo  or  under  Fluid  Pressure  or  the  like. 
B.  Nicholson,  South  Norwood,  and  T. Palmer,  Sevenoaks. 
Eng.  Pat.  1345,  January  24,  1889.     11./. 

The  object  of  this  invention  is  to  provide  cylinders  or 
drums  for  use  in  treating  hides  or  skins.  The  cylinder  or 
drum  is  provided  with  hollow  axles  at  one  or  both  ends, 
through  which  a  pipe,  divided  by  a  longitudinal  partition 
into  two  passages,  passes  to  the  interior  of  the  drum,  through 
one  of  which  passages  air  or  other  fluid  pressure  may  be 
introduced  or  withdrawn,  the  other  passage  being  employed 
for  the  introduction  or  withdrawal  of  the  tanning  or  other 
liquor  employed.  The  hides  are  supported  in  the  drum  by 
means  of  buttons  carried  on  angled  rods  attached  to  lengths 
of  tubing  mounted  on  the  tie-rods,  which  are  connected  to 
the  opposite  heads  or  ends  of  the  drum. 

For  details,  the  drawings  accompanying  the  specification 
must  be  consulted. — B.  H. 


A  Neiv  Process for  "  Discolouring  "  Tannic  Acid  Solutions. 
H.  J.  Haddau,  London.  From  J.  Landini,  Hamburg, 
Germany.     Eng.  Pat.  17,436,  November  2,  1889.     id. 

The  object  of  this  invention  is  to  "discolour"  tannin 
solutions,  such  as  are  used  in  tanneries,  by  treatment  with 
nitrate  of  lead,  afterwards  adding  alum  and  borax.  The 
nitrate  of  lead  solution  is  added  to  the  boiling  solution  of 
tannin  in  small  quantities  tit  a  time,  and  with  continual 
agitation,  till  the  "  discolouring  "  is  complete.  The  solution 
is  then  withdrawn,  cooled  down,  neutralised,  and  filtered. 

— B.  H. 
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XV.-AGKICULTURE,  MANUEES,  Etc. 

On  the  Relation  between  the  Physical  Characteristics  of 
Plants  and  the  Richness  of  the  Soil  in  Fertile  Con- 
stituents. <;.  Ville.  Compt.  Hi  nd.  109,  628—631. 
(Compare  this  Journal,  1H90.  85.) 

The  author  wishes  to  determine  the  changes  undergone 
by  plants  when  the  soil  is  deficient  in  some  one  of  the  four 
constituents  necessary  to  vegetable  life,  viz.,  phosphate 
of  lime,  potash,  lime,  and  nitrogenous  matter.  The 
characteristics  studied  are — 

(1)  Colour;  (2)  Height;  (3)  Total  weight;  (4)  General 
appearance.  The  plant  chosen  as  the  type  for  experiment 
was  hemp. 

(1.)  Colour. — This  subject  has  been  dealt  with  in  the 
former  note,  and  the  author  only  adds  that  the  effects  of 
change  of  nutrition  on  colour  are  generally  most  evident 
at  some  particular  period  of  its  development  for  each  plant ; 
for  certain  species  the  month  following  germination  gives 
the  maximum  of  contrast. 

(2.)  Height. — A  most  important  characteristic,  affording 
a  <rood  criterion  of  the  fertility  of  the  soil.  The  height  of 
each  plant  under  similar  conditions  varies  but  little  from 
one  year  to  another  if  taken  at  the  same  period  of  each  year. 
The  same  onler  of  height  is  maintained  throughout  the 
year  by  plants  under  dissimilar  conditions.  \\" itli  plants 
of  which  the  nitrogenous  matter  is  the  most  important 
constituent,  the  want  of  this  matter  makes  the  greatest 
difference  in  the  height. 

(3.)  Weight. — The  weight  of  the  crop  in  the  dry  state 
gives  no  less  sure  an  indication  than  colour  and  height. 
The  variations  in  absolute  weight  from  one  year  to  another 
of  plants  under  the   same  treatment  amount   to  from  one 


on  two  tenths  ;  but  as  before,  the  relative  order  for  plants 
under  different  treatment  is  the  same. 

(4.)   (ieneral  Appearance. — Determined  by  photography. 

A  coloured  plate  is  inserted  in  the  test  showing  the 
photographs,  the  colour,  height  and  weight  of  yield  of 
hemp  plants  grown  under  different  conditions  in  the  year 
1884. 


Manure,  "stimulating"  (100  kilos. 
ofnitrogen) 1*53  11*220 

Manure, "  complete  "  (75  kilos,  of 
nitrogen) 1*20  11*150 

Manure  containing  no  nitrogen  . .  0*01  4*740 

Manure  containing  no  phosphates  0*97  B*220 

Manure  containing  no  potash 0*40  5*220 

Manure  containing  no  lime V15  10*570 

Soil  without  manure 0"18  2'175 

The  author  has  found  that  the  amounts  of  Caroline  and 
chlorophyll  in  plants  seem  to  be  always  proportional  to 
one 'another,  and  afford  a  further  criterion  with  regard  to 
tlie  nature  and  quantity  of  the  fertile  constituents  contained 
in  the  soil. 

It  remains  to  be  decided  if  the  colour  of  chlorophyll 
solutions  is  proportional  to  their  strength,  as  is  the  case 
with  carotine.  By  a  eolorimetrie  method  T'-  milligramme  of 
carotine  can  be  estimated  in  its  solution  in  bisulphide  of 
carbon.  ( larotine  is  extracted  from  the  plant  by  petroleum 
ether,  and  after  evaporation  in  vacuo  the  residue  is  redis- 
solved  iu  bisulphide  of  carbon  to  form  an  orange  solution.] 


Estimation  or  (Arotixe  (in  milligrammes  per  100  grnis.  of  leaves)  ix  the  fullowix..  Plants: — 


Manure,  "  stimulating  " 

Manure,  "  complete  " 

Manure  containing  no  nitrogen  . . 
Manure  containing  no  phosphates 

Manure  containing  no  potash 

Manure  containing  no  lime 

Soil  wit  hout  manure 


Plants  in  which  the  Nitrogenous  Matter 
predominates. 


Hemp. 


350 
815 
199 

1M 

25 1 

21 

250 


Wheat. 


198 

i<;z 

71 
97 
104 

111 
CG 


Rape. 


is; 


Beetroot.        Potato, 


Plants  in  which  the 
Potash  predominates. 


188 

204 

•• 

164 

17.'! 

200 

120 

159 

177 

131 

182 

I7;i 

110 

121 

125 

18$ 

15 1 

1C7 

143 

'Jl 

121 

Vine. 


The  author  hopes  that  fanners  will  adopt  his  plan  of 
observing  the  four  chief  characteristics  of  plants  to  define 
the  nature  of  their  crops  each  year.  He  proposes  to  con- 
tinue his  researches  on  the  estimation  of  carotine  nnd 
chlorophyll.— 1'.  J.  H. 


On  the  Role  of  Ammonia  in  the  Nutrition  of  the  Higher 
Forms  of  Plant  Life.  A.  Muntz.  Compt.  Kcnd.  109, 
646— 64S. 

The  object  of  this  paper  is  to  prove  that  plants  can  obtain 
their  nitrogen  directly  from  ammonium  salts  without  these 
being  first  converted  into  nitrates. 

Kuhhnanu    at    one    time    maintained    that    nitrates    were 
always     converted    into    ammonium     salts    (Ivy    means    of 


reducing  actions  going  on  in  the  soil)  before  they  could 
yield  their  nitrogen  to  plants,  and  these  views  were  held 
even  after  Boussinganlt  had  shown  that  nitrates  are 
directly  absorbable  by  plants. 

At  the  present  time  the  exactly  opposite  theory  tends 
to  prevail,  and  it  is  generally  supposed  that  ainnioniacal 
nitrogen  must  be  converted  into  nitrate  before  it  can  be 
absorbed. 

Tin1  difficulty  of  deciding  as  to  the  correctness  of  this 
tluor\  lies  in  the  presence  of  the  nitrification  ferment,  which 
always  converts  a  certain  portion  of  the  ammonium  salt 
used  as  manure  into  nitrate. 

The  author  has  therefore  devised  the  following  means  for 
growing  plants  on  a  soil  in  which  the  only  nitrogen  supplied 
as  manure  is  in  the  form  of  sulphate  of  ammonia,  all  nitrifi- 
cation being  prevented, 
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A  certain  quantity  of  natural  soil  was  freed  from  nitrates 
bj  washing,  manured  with  sulphate  of  ammonia,  put  into 
large  pots,  and  then  heated  in  an  oven  to  100°,  a  temperature 

amply  sufficient  to  kill  the  nitrification  ferment.  To  prevent 
future  inoculation  by  the  ferment  the  pots  were  placed  in 
large  cages  partly  closed  in  with  glass  and  partly  with 
cloths,  which  served  to  filter  the  air  from  all  germs.  The 
sides  of  the  cage  were  smeared  with  glycerin,  so  that  the 
arrangement  was  exactly  similar  to  that  devised  by  Tyndall. 

The  seeds  were  immersed  for  a  short  time  in  boiling 
water  before  beinj?  sown,  so  as  to  sterilise  their  surfaces. 
All  these  operations  were  performed  in  a  closed  room,  of 
which  the  atmosphere  had  been  purified  by  spraying  with 
water,  and  then  leaving  the  dust  to  settle.  The  cages 
containing  the  pots  were  put  under  an  open  shed,  and  were 
watered  with  sterilised  water. 

In  order  to  have  some  means  of  comparison,  another  set 
of  pots  was  prepared  in  exactly  the  same  way,  and  these 
were  then  inoculated  with  the  nitrification  ferment  by  means 
of  a  minute  quantity  of  compost. 

Experiments  carried  out  during  the  years  1885 — 88 
gave  identical  results.  No  trace  of  nitrate  was  ever  formed 
in  the  sterilised  pots.  Two  examples  are  quoted  in  illus- 
tration. The  results  are  given  in  milligrammes  of  nitric 
acid  per  kilogramme  of  earth. 


Earth  free  from  Nitrification 
Ferment. 

Earth  inoculated  with  Nitri- 
fication Ferment. 

Initial  State. 

Final  Stat.-. 

Initial  State.        Final  State. 

M.CT. 

o-o 

o-o 

Msr. 

o-o 

O'O 

Mgr. 

O'O 

O'O 

Mgr. 
91-2 

420'0 

The  growth  of  the  plants  was  as  a  rule  satisfactory,  maize, 
the  bean,  kidney  beau,  ami  hemp  attaining  a  height  of  over 
1  metre. 

By  determining  the  proportion  of  nitrogen  in  specimens 
of  the  plant.. md  subtracting  the  amount  present  in  the  seed, 
the  total  quantity  directly  absorbed  in  the  form  of  ammo- 
niacal  nitrogen  could  be  determined.  The  following  examples 
are  quoted  : — 


Nitrogen 

In  the  Si  ed. 

In  the  Plant. 

Derived  from 
AmmoniumSult. 

Kidney  bean;... 

37 
10 
3 

•7 

•s 

050 
105 
211 

60 
115 

916 

89 
208 

49-3 

114-5 

These  experiments  prove  conclusively  that  the  higher 
plants  are  capable  of  absorbing  ammoniacal  nitrogen  directly 
by  means  of  their  roots,  and  hence  that  the  nitrification  of 
ammonia  manures  is  not  an  indispensable  condition  for  their 
being  utilised. — P.  J.  II. 


The  Artificial    Manure  Manufacture.     W.  Colin.     Chem. 
Iud.  12,  459—401. 

As  the  author  predicted  two  years  ago  (Chem.  Iud.  10,  444), 
the  successful  use  of  the  cheaper  potash  salts  and  Thomas 
phosphate  powder  has  been  accompanied  by  an  increase  in 
the  use  of  artificial  manures  generally.  In  1888,3,508,450 
centner  (about  173,650  tons)  of  Chili  saltpetre  was  imported 
into  Hamburg;  in  18S7  the  imports  of  this  article  had  been 
as  much  as  5,084,850  centner  (250,325  tons)  ;  and  in 
1889  the  imports  had  again  increased  over  1888;  at  the 
beginning  of  September  the  amount  was  4,427,900  centner 
(217,890  tons). 


The  use  of  sulphate  of  ammonia  lias  increased  in  like 
manner,  and  renewed  efforts  have  been  made  to  collect 
the  ammonia  formed  in  the  process  of  coke-burning,  efforts 
which  are  becoming  more  and  more  successful.  Maercker 
has  recently  (Dent.  landw.  gesell.  Mittheil,  11,  1889  — 
1890)  published  the  results  of  experiments  on  the  effect  of 
nitrate  of  soda  and  sulphate  of  ammonia  when  used  both  in 
small  and  large  quantities  for  corn,  beetroot,  and  potato 
crops,  which  show  that  ammonium  sulphate  has  at  least  an 
equal  value  to  the  sodium  nitrate.  In  the  case  of  super- 
phosphates an  improvement  in  the  process  of  manufacture 
is  hardly  looked  for.  In  the  price,  however,  such  an 
.improvement  has  been  realised,  the  manufacturers  having 
combined  together  to  obtain  a  proper  remuneration  for  capital 
invested.  Hone  meals,  both  raw  and  boiled,  continue  to 
hold  the  position  they  have  attained,  the  steamed  bone  being 
more  and  more  sought  after.  At  the  recent  annual  meeting 
of  the  Deutsche  Versuchs  Stationen  at  Speyer  the  question 
of  adulteration  of  bone  meals  was  fully  discussed  and  a 
definition  of  what  bone  meal  should  be  was  arrived  at.  The 
property  of  absorbing  ammonia  said  to  be  possessed  by 
gypsum  formed  in  the  manufacture  of  superphosphates, 
lias  encouraged  several  manufacturers  to  introduce  this 
waste  material  into  the  market. — J.  YV.  L. 


PATENTS. 


Improvements  in  the  Means  or  Method  of  Treating  or 
Preparing  certain  Refuse  Matter  to  increase  its  Ferti- 
lising  Properties.     W.   Riddiough,  Bradford.    Eng.  Pat. 

1710,  January  31,  1889.     4<Z. 
The  improvement  consists  in  grinding  or  crushing  "  night- 
soil,"    whereby    its   activity    and    value    as    a    manure   are 
increased. — E.  J.  B. 


A  Compound  of  Animal  Substances  and  Earths  containing 
Phosphate  of  Iron  or  Alumina  far  fertilising  Purposes. 
X.  B.  Powter,  New  York.  U.S.A.  Eng.  Pat.  14,633,  Sep- 
tember 17,  1889.     4</. 

The  fertilising  compound  is  formed  by  mixing  some 
powdered  phosphatic  rock  containing  alumina  or  iron,  such 
as  Redonda  phosphate,  with  acid  and  wet  animal  matter 
such  as  undried  meat,  skin,  blood,  hair,  animal  filth,  &c. 

— E.  J.  B. 


A  New  or  Improved  Insecticide  far  the  Treatment  of  the 
Diseases  of  the  Vine  and  other  Trees  anil  Plants, 
J.  B.  Al/ugaray,  Porto,  Portugal.  Eng.  Pat.  15,539, 
October  3,  1S89."    4d. 

This  insecticide,  entitled  "  Phylloxerine  or  Anti-phylloxerie 
Liquor,"  consists  of  a  mixture  of  petroleum,  shale  or  tar 
oil-,  with  sulphur  or  sulphides  of  calcium  or  sodium. 

— D.  A.  S. 


Improvements    in    Fertilisers.      E.   and   H.  Saxl,   Vienna, 
Austria.     Eng.  Pat.  18,918,  November  25,  1889.     4</. 

This  invention  consists  in  drying  and  then  pressing  into 
cakes  the  excrements  of  domestic  animals,  in  which  form 
the  material  can  he  easily  and  cheaply  transported.  The 
cakes  may  be  ground  and  reduced  to  powder  of  any  required 
decree  of  fineness. — \V.  M. 
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XVI.-SUGAR,  STARCH,  GUM,  Etc. 

New  Relation  between  Sugars  and  Wurfuryl  Derivatives- 
( 'onstitution  of  d&ethylfurfiiral  and  Isodulcitol.  Ma- 
quenne.    Compt.  Bend.  109,  603—606. 

Thk  author  has  shown  (this  Journal,  1889,  074)  that  fucus 
when  distilled  with  dilute  sulphuric  acid  yields  furfural  and 
methylfurfural.  There  are  four  possible  formulae  for  this 
latter,  oue  in  which  a  CH2  group  is  introduced  into  the 
side  chain,  and  the  other  three  in  which  a  CH3  group  is 
attached  to  one  of  the  carbon  atoms  of  the  ling,  thus 
displacing  a  hydrogen  atom.  It  yields  acetic  acid  on 
oxidation,  and  so  it  must  be  one  of  these  latter. 

Isodulcitol  distilled  with  four  times  its  weight  of  sulphuric 
acid  15° — 20°  B.,  yields  a  methylfurfural  identical  with  that 
obtained  as  above,  together  with  small  quantities  of  acetone, 
but  not  a  trace  of  furfural.  Fischer  and  Tafel  have  shown 
that  isodulcitol  is  an  aldehyde  of  normal  hexane,  and 
Hcr/.ig  found  that  it  yielded  acetic  acid  on  oxidation, 
showing  that  it  contained  a  methyl  group  at  the  extremity 
of  the  chain.  The  production  of  methylfurfural  from 
isodulcitol  must  be  brought  about  by  joining  the  chain 
so  that  this  methylfurfural  must  be  represented  by  the 
formula — 

CH CH 


CH, 


-C  C  — GOH 


As  arabinose  yields,  by  similar  treatment,  furfural, 
isodulcitol  may  be  considered  as  oi-methylarabino.se. 

Although  the  yield  of  methylfurfural  from  isodulcitol  is 
small,  yet  its  production  may  be  employed  as  a  test  when 
it  is  not  possible  to  crystallise  the  sugar. 

On  distilling  a  quantity  of  any  body  containing  isodulcitol 
with  sulphuric  acid  ('20°  B.),  the  less  yolatile  portion  of 
the  oily  distillate  gives  a  green  colouration  with  alcohol  and 
sulphuric  acid,  which  is  characteristic  of  methylfurfural. 

—A.  L.  S. 


Oh  the  Fermentation  of  Ratfinose  in  Presence  of  different 
Kinds  of  Yeast.  I).  Loisean.  Compt.  Rend.  109,  614 
— G15. 
The  author  gives  extracts  from  a  sealed  paper  deposited  by 
him  with  the  Academy  in  March  1888,  which  contains  an 
account  of  similar  experiments  to  those  described  recently 
by  Berthelot  (this  Journal,  1889,  933),  showing  that 
raffiuose  under  the  influence  of  a  weak  yeast  yields  a 
glucose  and  saccharose,  the  former  of  which  only  ferments. 

—A.  L.  S. 


On  Two  New  Sugars  from  Quebracho  Hark.     G.  Tanret. 

Compt.  Kend.  109,  908—910. 
Coarsely  powdered  quebracho-bark  (Aspidosperma 
quebracho)  is  mixed  with  milk  of  lime  and  lixiviated  with 
50  per  cent,  alcohol.  The  solution  is  reduced  by  dis- 
tillation and  evaporation  to  a  bulk  of  500  cc.  per  kilo,  of 
bark  used,  neutralised  with  acetic  acid  and  treated  with 
"  Extract  of  Saturn."  From  the  filtered  liquid  the  sugar  is 
precipitated  by  means  of  ammoniacal  lead  acetate.  The 
lead  precipitate  is  decomposed  with  dilute  sulphuric  acid, 
the  solution  is  concentrated  to  a  syrup,  and  then  dissolved 
in  the  least  possible  quantity  of  90  per  cent,  alcohol.  Ether 
is  now  added,  which  precipitates  a  sticky  mass.  The  pre- 
cipitate is  redissolved  in  water,  concentrated  and  left  in 
a  cool  place  for  several  days,  when  line  crystals  separate. 
The  crystals  are  washed  with  a  little  dilute  alcohol,  dissolved 
in  water  and  decolourised  by  means  of  animal  charcoal. 
The  concentrated  solution  is  dissolved  in  boiling  GO  per 
cent,  alcohol,  which  on  concentration  deposits  crystals  of 
the  new  sugar.  The  yield  is  about  1  grin,  per  kilo,  of  bark 
used.       The    author    names    this    sugar    Quebrachite.     Its 


formula  is  C7Hu06.  It  crystallises  in  anhydrous  rhombic 
prisms,  and  is  very  sweet  to  the  taste.  It  is  very  soluble  in 
water,  and  pretty  soluble  in  boiling  alcohol,  even  when 
absolute,  but  insoluble  in  ether.  Its  density  is  1"54.  It 
melts  at  180° — 187°  O,  and  boils  in  vacuo  at  about  210°  C, 
at  the  same  time  subliming  in  beautiful  needles.  It  is 
levo-rotary,  (a)D  =  —  803. 

Quebrachite  is  only  fermentable  under  the  action  of 
beer-yeast.  It  has  no  action  on  Fehling's  solution,  but 
reduces  ammoniacal  silver  nitrate  in  the  cold.  Boiling  dilute 
solutions  of  acids  and  alkalis  appear  to  have  no  effect  on  it. 
It  is  not  precipitated  by  basic  acetate  of  lead,  but  only  by 
ammoniacal  lead  acetate.  Strong  sulphuric  acid  dissolves 
it  very  slowly  at  ordinary  temperatures  with  but  little 
colouration;  but  at  100"  C.  it  dissolves  more  qnickly, 
quebracho-sulphuric  acid  being  formed.  This  acid  is  levo- 
rotary  and  forms  soluble  uncrystallisable  calcium  and 
barium  salts.  Quebrachite  yields  an  acetic  ether  melting 
;it  89  C,  anil  also  a  very  unstable  nitro-derivative,  both  of 
these  compounds  are  levo-rotary.  Heated  with  hydriodic 
acid,  quebrachite  forms  methyl  iodide  and  a  new  inosite, 
thus  : — 

C-HuO0  +  HI  =  CGH,.A  +  CH3I. 

This  body  crystallises  in  brilliant  prismatic  needles,  con- 
taining two  molecules  of  water  of  crystallisation,  which  it 
loses  rapidly  on  exposure  to  air.  The  author  names  it 
"  Levb-inosite."  It  is  soluble  in  2 '  3  parts  of  water  at  12°  C, 
slightly  soluble  in  boiling  alcohol,  but  insoluble  in  ether. 
It  in.  its  at  238°  C,  and  boils  in  vacuo  at  250°  C.  with 
volatilisation,  being,  however,  less  volatile  than  quebrachite. 
Its  rotary  power,  (a)D,  is  -  55°.— H.  T.  P. 


Advances  in  the  Manufacture  of  Starch,  Dextrin,  Glucose, 
§rc.     Dingl.  l'olyt.  .1."  274,  328— 334. 

The  combined  grater  and  grinding  mill  used  in  the  manu- 
facture of  potato  starch  seems  to  have  no  mean  rival  in  the 
shape  of  H.  Schmidt's  compound-grater  (tier.  Pat.  45,284). 
O.  Saare  (Zeits.  f.  Spiritusind.  12,  No.  24)  publishes  the 
results  of  a  number  of  comparative  trials  made  with  the  two 
forms  of  apparatus  at  H.  Schmidt's  experimental  works. 
The  compound-grater  employed  consisted  of  a  mantle  of 
perforated  sheet-iron  surrounding  the  inner  rasping  drum. 
The  mantle  was  grated  alternately  inside  and  outside  by 
striking  the  perforations  alternately  from  the  outside  and 
inside  respectively.  The  whole  apparatus  was  so  arranged 
that  the  compound-grater  could  be  tixed  in  its  place  or 
removed  with  very  little  trouble.  The  rasping  drum  had  a 
diameter  of  400  mm.,  and  was  provided  with  new  gratings 
haying  18  teeth  to  the  inch.  Four  experiments  were  made, 
10  kilos,  of  washed  and  superficially  dried  potatoes  being 
used  each  time.  The  potatoes  contained  17  •  7 — 17  9  per 
vent,  of  starch.  The  rate  of  grinding  was  the  same  in  each 
ease.  The  ground  potatoes  and  washings  were  collected  in 
a  barrel  and  filtered  through  two  sieves,  the  second  being 
the  finer  of  the  two.  The  milky  filtrate  was  allowed  to  settle 
for  a  day  in  another  barrel,  when  the  starch  was  separated, 
dried,  and  weighed.  The  pulp  remaining  on  the  sieves  was 
also  dried  and  weighed,  and  the  starch  left  in  it  estimated. 
The  first  experiment  was  made  with  a  carefully-mounted 
rasping  drum  without  the  compound-grater;  the  second 
was  made  with  a  well-set  drum  fitted  with  flic  compound 
apparatus.  The  third  and  fourth  experiments  were  made 
with  a  badly-titt,  d-up  rasping  drum,  provided  without  and 
with  the  compound-grater  respectively.  The  results  obtained 
an-  given  below.  In  the  first  experiment  there  were  obtained 
:;'.i.V5  grms.  of  pulp  and  1,521'9  grms.  of  starch;  in  the 
second  trial  356-3  grms.  of  pulp  and  1,563  grms.  of  starch. 
Further,  in  the  first  case,  the  pulp  contained  2(14  grms.  of 
bound  starch,  and,  in  the  second  case,  223  grms.  of  hound 
starch.  The  third  experiment  yielded  446'5grms.  of  couisr 
and  42*8  grms.  of  fine  pulp,  and  1 ,428' 4  grrus.  of  starch. 
The  fourth  trial  gave  846"  1  grms.  of  coarse  and  4G'3  grms. 
of  tine  pulp,  and  1,532-5  grms.  of  starch.  These  results 
show  that  the  compound-grater  compensates  for  the  defects 
of  a  badly-mounted  rasping  dram,  and  raises  the  yield  of 
starch  on  a  level  with  that  obtained  by  means  of  a  lirsl-class 
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rasp.  As  regards  the  extra  power  required  on  addition  of 
the  compound-grater,  experiments  show  it  to  be  1  -2  indicated 
horse-power,  whilst  a  grinding  mill  requires  1"5 — 2  horse- 
power. Saare  condemns  the  use  of  centrifugal  machines 
in  damp-starch  factories,  chiefly  on  economical  grounds  ; 
besides  which  centrifugal  starch  is  said  to  become  mouldy 
very  readily. — H.  T.  P. 


XVII  -BREWING,  WINES,  SPIRITS,  Etc. 

PATENTS. 

Improvements  in  the  Treatment  of  Commercial  Alcohol. 
II.  E.  Sorel,  Paris,  France.  Kng.  Pat.  17,">:tK,  November 
28,  1888.     lid". 

I.v  this  invention   the  following  two  operations  are  carried 
on  concurrently  : — 

(1.)   Partial  and   successive   distillations  of  concentrated 
products. 

(2.)  Partial   and   successive  condensations  at   high  tem- 
perature. 

These  two  operations  follow  from  the  same  physical  law, 
which  may  be  stated  : — There  exists  for  each  volatile  bodj  , 
and  for  each  temperature,  in  the  presence  of  a  given  solvent 
which  does  not  act  chemically  on  the  body  when  brought  to 
the  same  temperature,  a  definite  and  fixed  relation  between 
the  quantity  of  body  existing  in  the  form  of  vapour  in  a 
certain  weight  of  vapour  in  contact  with  the  liquid,  and  the 
quantity  of  the  same  body  dissolved  in  the  same  weight  of 
the  liquid.  This  relation  is  defined  as  the  partage  coefficient. 
When  the  partage  coefficients  of  a  volatile  liquid  and  its 
solvent  are  very  nearly  equal,  it  is  impossible  to  separate 
them  by  distillation. 

Now,  by  so  arranging  the  strength  of  the  alcoholic  liquid 
to  be  treated,  the  temperature  of  distillation  can  be  varied 
between  79°  and  100°  C,  and  so  the  relative  partage 
coefficients  may  be  altered  as  desired. 

Under  the  conditions  under  which  the  invention  is  worked, 
alcohol  of  such  a  concentration  is  used  that  one-half  or  two- 
thirds  of  the  alcohol  may  be  distilled  off  without  materially 
altering  the  boiling  point. 

Empkmng  a  continuous  distillation  column,  the  walls  of 
which  are  protected  from  radiation,  and  passing  into  it  at 
the  top  alcohol,  between  90°  and  70°  Gay-Lussac,  previously 
raised  to  its  boiling  point,  the  alcohol  passing  from  shelf  to 
shelf  to  the  boiler  at  the  bottom,  the  inventor  has  verified 
the  following  relation  : — 
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between  St  =  the  proportion  of  a  certain  impurity  existing 
in  a  state  of  solution  in  the  liquid  of  the  first  upper  shelf, 
and  Sm  =  the  proportion  of  the  same  impurity  in  the  liquid 
of  m,h  shelf,  K  being  the  partage  coefficient  for  the  liquid 
and  p  being  the  proportion  of  this  impurity  in  the  vapours 

passing  from  bottom  to  top  to  that  in  the  liquid  passing 
from  top  to  bottom. 

The  inventor  has  verified  this  in  practice,  and  finds  that 
he  obtains  under  the  above  conditions  all  the  impurities 
having  a  partage  coefficient  greater  than  unity  in  the  pro- 
duets  of  distillation,  whilst  those  having  a  partage  coefficient 
less  than  unity  are  obtained  in  the  non-distilled  alcohol. 

It  must  be  noted  that  in  this  case  the  distillation  column 
does  not  work  as  an  ordinary  distillation  column  because 
there  is  not,  so  to  speak,  any  expenditure  of  liquid  until  it 
arrives  in  the  vaporising  boiler.  The  vapour  traverses  all 
the  shelves  without  notable  condensation,  and  the  proportion 
between  the  amount  of  vapour  and  liquid  remains  approxi- 
mately constant. 


The  vapour  escaping  from  the  top  of  the  distillation 
column,  and  containing,  as  above  stated,  only  those 
impurities  having  a  paitage  coefficient  greater  than  unity, 
are  either  passed  into  an  ordinary  distillation  column  worked 
in  the  usual  way  or  into  the  partial  condensers.  These 
consist  of  a  series  of  tubes  of  elliptical  section  arranged  so 
that  the  liquid  condensed  in  each  series  may  be  collected 
separately.  They  are  immersed  in  water  contained  in  a 
series  of  tanks,  the  temperature  of  the  one  containing  the 
condenser  into  which  the  vapours  first  pass  is  kept  at 
77  — 79'  C,  and  the  temperature  of  each  succeeding  one  a 
few  degrees  lower  until  the  last  one,  which  is  kept  cold. 

The  inventor  even  finds  it  advantageous  to  so  arrange 
the  heating  of  the  tanks  that  the  bottom  of  one  is  kept  at 
the  same  temperature  as  the  lop  of  the  next,  the  tempe- 
rature gradually  rising  from  the  bottom  to  the  top  of  each 
tank  and  he  separates  the  series  of  condensers  contained 
in  each  tank  into  elements,  each  element  consisting  of  one 
horizontal  layer  of  pipe,  and  the  liquid  from  each  element 
is  collected  separately. 

The  products  condensed  at  a  low  temperature,  and 
containing  a  large  quantity  of  volatile  products,  are  treated 
with  oxide  of  lead,  or  plumbate  of  soda  or  potash.  As  there 
is  some  difficult}-  iu  separating  the  lead  by  filtration,  he 
adds  some  such  neutral  salts  as  chloride  of  magnesium  or 
manganese,  soluble  in  alcohol,  and  capable  of  forming  a 
flocculent  precipitate  with  the  alkaline  earths  or  their 
carbonates. 

One  of  these  chlorides  is  added  to  the  liquid  containing 
the  lead  and  then  milk  of  lime  or  some  similar  substance, 
w luii a  flocculent  precipitate  is  formed  which  rapidly  settles, 
taking  the  lead  with  it.  The  clear  liquid  may  now  be 
distilled 

The  claims  are  : — 

"  1.  Partial  distillation  in  a  continuous  distillation  column 
of  the  crude  phlegms  or  alcohols  in  course  of  manufacture 
more  or  less  diluted  with  water,  so  as  to  separate  these 
phlegms  or  alcohols  into  vaporised  products  containing 
principally  the  more  volatile  constituents  of  the  mixture, 
and  non-vaporised  products  containing  principally  the  less 
volatile  constituents. 

"  2.  Application  to  distilling  apparatus  and  to  rectifiers, 
of  condensers  forming  series,  each  maintained  at  a  constant 
temperature,  each  condenser  of  each  series  having  its 
separate  outlet. 

"  3.  Successive  additions  to  the  crude  phlegms  or  alcohols 
in  course  of  treatment  of  a  composition  of  oxide  of  lead, 
then  of  a  salt  soluble  in  alcohol  and  capable  of  being 
precipitated  iu  flakes  by  magnesia,  lime,  the  alkalis  or  the 
alkaline  carbonates,  and,  finally,  one  of  these  reagents  ;  this 
succession  of  chemical  operations  having  for  its  object  the 
combination  into  a  filterable  precipitate,  of  a  part  of  the 
ethers  and  analogous  bodies." — A.  L.  S. 


Improved  Process  for  Aerating  and  Purifying  Beer  Worts 
and  Apparatus  therefor.  O.  Imray,  London.  From 
A.  Bergh,  Copenhagen,  Denmark.  Eng.  Pat.  86, 
January  2,  1889.     8d. 

In  order  to  effect  the  cooling  and  aerating  of  wort  in  a 
sterile  coudition,  the  hot  wort  is  led  into  a  rotating  centri- 
fugal machine  which  is  contained  in  a  closed  case.  From 
this  the  wort  is  taken  by  a  pipe,  whose  inlet  is  placed  just 
below  the  rim  of  the  machine,  into  some  convenient  closed 
cooling  apparatus  and  thence  to  the  fermenting  vessels. 
The  wort  is  free  from  grounds  as  these  remain  behind  in 
the  centrifugal  machine.  Air  is  admitted  into  the  case 
surrounding  the  centrifugal  machine  through  a  cotton- 
wool filter  and  the  whole  apparatus  is  sterilised  by  steam 
before  use. 

The  centrifugal  machine  is  also  useful  for  removing  the 
yeast  remaining  when  fermentation  has  proceeded  as  far 
as  necessary,  the  after-fermentation  being  brought  about 
by  the  introduction  of  a  suitable  quantity  of  some  pure 
ferment, — A.  L.  S. 
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A  Vinegar  Generator  ami  Filter.     R.  H.  Herder,  Chicago, 

U.S.A.  Eng.  Pat.  570,  January  11,  1889.  8<i. 
This  patent  lias  for  its  object  the  more  speedy  acetifi- 
cation  of  the  masb  and  the  filtration  of  the  product.  The 
apparatus  consists  of  a  cask  hung  on  trunnions  so  as  to 
swins  in  a  vertical  position.  At  one  end  of  the  cask  are 
fitted  three  perforated  false  bottoms,  the  space  between 
the  two  nearest  the  head  of  the  cask  is  filled  with  some 
filtering  material,  such  as  sand,  charcoal,  &c.  Bungholes 
and  stoppers  arc  inserted  where  necessary.  The  interior 
between  the  inside  false  bottom  and  the  opposite  head  is 
filled  with  wood  shavings.  Four  check-valves  for  admitting 
air  are  inserted,  one  in  each  head  and  the  other  two  in  the 
side  of  the  cask  about  two-fifths  of  the  length  of  the  cask 
from  each  end,  and  they  are  so  arranged  that  the  two  lower 
ones  are  always  closed  and  the  two  upper  ones  open.  The 
cask  is  half  filled  from  the  top  with  a  suitable  fermented 
or  distilled  mash.  .Verification  takes  place  rapidly  in  the 
upper  part,  where  a  certain  amount  of  liquid  adheres  to 
the  shavings,  the  air  finding  its  way  in  through  the  check- 
valves.  After  four  hours  or  so  the  cask  is  inverted  and 
acetification  takes  place  in  the  other  half  of  the  cask,  the 
other  pair  of  check-valves  coming  into  operation,  and  so 
on  until  the  acetitieatioii  is  completed,  when  the  vinegar 
is  run  out  through  the  filter  at  the  bottom  of  the  cask. 

—A.  L.  S. 


Improvements   in   the    Treatment   of  Commercial  Alcohols. 

H.  E.  Sorel,  Paris,  France.     Fug.    Pat.  770,   January  1."), 

1889.  8d. 
According  to  the  formula  given  in  Eng.  Pat.  17,338  of 
1888  (see  previous  page)  for  determining  the  ratio  between 
the  impurities  on  an  upper  stage  of  the  column  to  the 
impurities  on  a  lower  Mage,  i.e.,  the  velocity  of  conveyance 
of  impurities  from  the  bottom  to  the  top  of  the  column,  it 
is  seen  that  this  ratio  is  not  dependent  on  the  term  K,  p,  P, 
taken  separately,  but  on  the  ratio  Kp-     The  iuveutor  has 

found  by  experiment  that  the  ratio  £  is  almost  independent 
of  the  absolute  value  of  the  reflux  returning  from  the  top 
of  the  column,  but  depends  essentially  on  the  temperature  ; 
being  low,  between  95°  and  1003  C,  increasing  very  rapidly 
to  80° — 82°  C,  and  then  decreasing  rapidly  ;  whilst  as  the 
temperature  falls  K  diminishes.  On  the  whole  the  ratio 
K|  increases    from    90'  to  80°— 82:  C,  and  then  decreases 

very  rapidly  to  78-7"  C,  the  boiling  point  of  strong  alcohol. 
So,  the  lower  the  temperature  of  the  lower  stages  of  the 
rectification  column,  the  better  will  the  tail   products  be 

retained,  as  the  term  K''  is  then  kept   as  small   as  possible. 

It  may  also  be  noted  from  the  above  considerations  that 
the  stage  where  the  temperature  of  the  column  ranges  from 
80° — 8T  C.  serves  to  mark  off  the  part  where  the  tail 
products  are  constantly  returned  and  turned  back  towards 
the  bottom,  and  that  part  where  they  tend  to  rise  faster 
than  the  alcohol ;  so  that  it  is  advantageous  to  be  able  to 
separate  the  vapours  condensing  at  this  stage  from  the  rest. 

In  putting  these  considerations  into  practice  the  inventor 
reduces  the  function-  of  the  analyser  to  simply  maintaining 
the  temperature  of  the  vapours  at  the  proper  point,  and  so 
create  as  little  reflux  as  possible.  The  portion  of  the 
column  which  is  not  refrigerated  is  surrounded  with  some 
non-conducting  covering. 

The  vapours  enter  at  the  bottom  of  the  column,  passing 
over  the  surface  of  the  return  liquids  ;  they  then  rise  into 
the  regulating  refrigerator  which  consists  of  two  sections. 
The  lower  one  is  filled  with  a  number  of  hollow  earthenware 
cylinders,  open  top  and  bottom,  and  arranged  in  quincunx 
form,  one  above  the  other  in  horizontal  stages.  The  upper 
section  contains  several  horizontal  series  of  copper  tubes, 
traversed  by  .hot  water  from  the  analyser,  the  tubes  being 
placed  very  close  together  and  their  surfaces  plaited  and 
undulated,  so  as  to  distribute  the  condensed  liquid  as 
regularly  as  possible  over  the  cylind'  rs  of  the  lower  ■ 

Between  these  two  sections  the  temperature  is  80° — 81°  C, 
the  stage  at  which  it  is  pointed  out  above  the  tail  products 
tend  to  accumulate,  and  an  arrangement  is  inserted  for 
separating  off  at  will  the  liquid  condensing  here. 


The  vapours  then  enter  the  rectifying  column  properly 
so  called,  which  consists  of  two  sections  of  similar  construc- 
tion to  those  forming  the  regulating  refrigerator,  except 
that  the  one  filled  with  the  earthenware  cylinders  is  longer. 
The  vapours  issuing  from  the  top  of  the  column  are  either 
passed  into  an  ordinary  refrigerator  or  some  such  arrange- 
ment as  is  described  in  the  abstract  above  referred  to. 

The  claims  are  : — 

"  1.  The  improvement  in  rectification  or  dephlegtnation 
columns  for  the  treatment  of  commercial  alcohols  consisting 
in  adapting  at  the  lower  part  thereof  a  refrigerating 
apparatus. 

"2.  In  combination  with  refrigerating  apparatus  applied 
as  aforesaid,  provision  for  the  continuous  withdrawal  of 
impure  alcohol. 

"  3.  The  method  of  and  the  apparatus  for  the  treatment  of 
commercial  alcohols." — -A.  L.  S. 


Improved  Alcoholic  Beverages.     A.  Malzy,  Loudon.     Eng. 
Pat.  962,  January  18,  1889.     \d. 

The  invention  consists  in  the  preparation  of  mixtures  of 
alcoholic  liquids  and  aerated  or  other  waters  in  definite 
proportions,  having  regard  to  quantity  and  quality,  in  vessels 
so  that  the  liquid  can  be  easily  and  quickly  retailed  ready 
mixed.  The  process  of  mixing  can  be  effected  before, 
during,  or  after  aeration.    (Compare  this  Journal,  1887,221.) 

—A.  L.  S. 


Improvements  in  Apparatus  for  promoting  Circulation  and 
Aeration  of  Brewer  Worts.  G.  G.  t  !ave,  Fenny  Stratford, 
and  J.  II.  Howell,  Bristol.  Eng.  Pat.  1942,  February  4, 
1889.     lid. 

Two  "steam  boiling  coppers"  are  employed,  they  are 
placed  side  by  side,  and  are  surmounted  by  a  "curb  "or 
pan  which  extends  over  both  vessels,  communication  being 
maintained  between  the  bottom  of  the  coppers  by  a  pipe. 
The  wort  in  one  of  the  coppers  is  maintained  at  a  higher 
temperature  than  the  other,  and  consequently  in  boiling 
overflows  and  is  conducted  by  the  "curb"  into  the  other 
copper,  whilst  an  equal  quantity  passes  by  the  pipe  into  the 
first  copper,  thus  maintaining  a  constant  circulation.  A 
second  pipe  provided  with  a  valve  connects  the  coppers  just 
below  the  curb,  so  that  when,  owing  to  evaporation,  the 
contents  of  the  tirst  copper  do  not  overflow  into  the  second, 
the  circulation  may  still  be  kept  up  by  opening  up  this  pipe. 
Iustead  of  using  two  coppers  the  low -temperature  one  may 
be  replaced  by  a  vat  or  other  vessel  of  copper  or  any  other 
suitable  material. — A.  L.  S. 


Improvements  in  Shavings  for  Vinegar  Generators  and  for 
Clarifying  Beer.  1!.  H.  Herder,  Chicago.  I'.S.A.  Eng. 
Pat.  3362,  February  25,  1889.  Sd. 
The  improvements  consist  in  the  production  of  shavings  to 
be  used  in  the  manufacture  of  vinegar,  &C,  which  shall 
expose  more  surface  than  the  ordinary  flat  coiled  shaving. 

To  this  end  the  shavings  are  planed  with  transverse  or 
longitudinal  ribs,  with  corrugations,  serrations,  or  any 
combination  of  these.  In  this  way  there  remain,  when  the 
shavings  are  coiled,  channels  between  the  coils  formed  by 
the  ribs,  &c.,  through  which  the  wort  and  air  may  pass.  The 
patentee  claims  that  the  wort  takes  much  longer  to  trickle 
over  these  shavings,  thus  exposing  it  a  much  longer  time 
to  the  atmosphere  and  thereby  increasing  the  working 
capacity  of  the  generator. — A.  I.,  s. 


Improvements  in  or  relating  to  the  Preservation  of  Beer 

and  the  like.     A.  J.  Boult,  London.     From  H.  F.  L.Otto 

and  t..   I!.  Schwerdtfeger,   Doebeln,  Saxony.     Eng-  Pat. 

15,401,  October  1,  1889.     id. 

The   inventors   coal    the   interior  of  the  cask  with  paraffin 

wax  which  has  been  impregnated  with  salicylic  acid,  which 

the}   state   prevent  the   entrance   of   all   organisms  from  the 

exterior  air  into  the  beer. — A.  L.  S. 


Feb.  28, 1890.1        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


20d 


A  New  or  Improved  Pasteurising  Apparatus.  W.  A. 
Vbllmer,  Apenrade,  Germany.  Eng.  Pat.  15,810,  Octo- 
ber 8,  18S9.  6rf. 
This  apparatus  is  for  the  pasteurising  of  beer  in  bulk.  It 
consists  of  an  air-tight  vessel  surrounded  on  all  sides  except 
the  front  by  a  water-jacket,  the  temperature  of  which  may- 
he  raised  or  lowered  by  passing  steam  or  cold  water  through 
a  coil  contained  in  it.  Two  thermometers,  a  manometer,  a 
gauge  for  determining  the  level  of  the  liquid,  a  safety-valve, 
and  manhole  are  attached  to  the  front  of  the  vessel. 

The  apparatus  is  tilled  with  beer  and  the  temperature 
raised  by  the  steam  eoil  to  60°  F.  and  kept  constant  for 
some  little  time,  and  then  by  replacing  the  steam  by  cold 
water  the  beer  is  cooled  until  the  manometer  indicates  the 
normal  pressure. — A.  L.  S. 


Improvements  in  the  Treatment  <>t'  Brewers'    Grains  for 
Cattle  Food.    C.  P.  Goode,  London.     Eng.  Pat.  16,325, 

October  16,  1889.  id. 
The  dried  grains,  whilst  still  hot,  are  subjected  to  great 
pressure  in  a  mould  divided  into  compartments  ;  by  this 
treatment  the  grains  adhere  and  when  cooled  form  dry 
coherent  cakes  suited  for  transport.  When  the  grains  to 
be  treated  are  cold,  they  must  be  heated  in  the  mould.  In 
some  cases  other  nutritious  matters  are  added  to  the  grains 
before  compression. — A.  L.  S. 


Improvements    in    Treating    and    Rectifying    or    Ageing 

Alcohol  or  Alcoholic  Liquors  or  the  like  by  Electricity. 
A.  de  Meritens,  Paris,  France.  Eng.  Pat.  16,947,  Octo- 
ber 26,  1889.     id. 

The  present  patent  has  reference  to  Eng.  Pat.  13,293  of 
1888  (this  Journal,  1888,  860).  The  inventor  states  that 
alternating  electric  currents  assist  chemical  combination 
between  bodies  which  are  in  a  condition  to  combine  ;  and 
that  ammonia,  aniline,  the  phcnylene  diamines,  \e.,  which 
will  combine  with  the  aldehydes  at  So  to  100'  C.  combine 
at  ordinary  temperatures  with  the  help  of  an  alternating 
current.  He  therefore  adds  to  the  alcoholic  liquor  two 
equivalents  of  ammonia  or  aniline,  &c,  to  each  equivalent 
of  aldehyde  to  be  combined,  and  passes  an  alternating 
current,  when  combination  and  consequent  neutralisation 
immediately  take  place. — E.  T. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARi 
CHEMISTRY,  AND  DISINFECTANTS. 

(^1)— CHEMISTRY  OF  FOOD. 

Foods  and  Food  Adulterants.  Investigations  made  under 
direction  of  Dr.  H.  W.  Wilev,  Chief  Chemist.  Part  Fifth. 
Baking  Powders.  C.  A.  Crampton,  Assistant  Chemist, 
United  States  Department  of  Agriculture;  Division  of 
Chemistry  ;  Bulletin  13,  18S9,  557— C27. 

No  recognise!  standard  for  the  composition  of  a  baking 
powder  exists,  and  as  long  therefore  as  no  injurious 
ingredients  are  present  in  such  a  powder  it  cannot  properly 
he  looked  upon  as  adulterated,  whatever  its  composition. 
In  a  ease  like  this,  therefore,  of  a  food  adjunct,  the  com- 
position of  which  is  to  a  certain  extent  arbitrary,  it  is 
desirable  that  the  public  should  be  in  possession  of  data 
which  will  enable  it  to  form  some  opinion  as  to  the  relative 
value  of  a  baking  powder.  At  present  the  sale  of  baking 
powders  is  not  regulated,  but  it  seems  desirable  that  maim 
facturers  should  he  required  by  law  to  use  a  label  giving 
approximately  the  composition  or  analysis  of  the  powder 
sold.  Some  regulation  of  this  sort  seems  only  fair  to  the 
consumer  and  the  manufacturers  of  a  first-class  and 
therefore  high-priced  article. 


Tlu'  bulletin  under  consideration  is  a  step  in  the  right 
direction,  for  before  useful  legislation  can  be  carried  out  on  a 
matter  like  this,  it  is  necessary  that  analytical  data  should 
be  carefully  collected  anil  discussed. 

The  oldest,  and  in  a  sense  the  best  method  of  leavening 
bread  is  by  means  of  yeast.  By  its  means  the  carbo- 
hydrates of  the  flour  are  partially  decomposed,  and  the 
carbonic  acid  evolve, 1  in  the  process  lightens  or  "leaven-  " 
the  dough.  Excepting  the  yeast  no  foreign  materials  are 
introduced  into  the  bread,  but  the  process  is  a  slow  one,  and 
the  road  has  therefore  been  paved  for  the  introduction  of 
mechanical  and  chemical  methods  to  accomplish  the 
aeration,  or  charging  of  the  dough  with  gas,  more  rapidly. 
Due  advantage  of  yeast-raised  bread  is  that  the  albuminoids 
get  peptonised.  In  Dauglish's  method  of  aerating,  the 
dough  is  made  in  a  closed  vessel,  with  water  charged  with 
carbonic  acid  under  pressure.  When  the  pressure  is 
relieved  the  expansion  of  the  gas  leavens  the  bread.  A 
weak  wort,  in  which  fermentation  has  set  in,  and  which 
absorbs  the  carbonic  acid  gas  more  readily,  is  also  used 
instead  of  water.  The  above  method  of  leavening  is  there- 
fore largely  a  mechanical  one. 

Xo  reliable  data  exist  with  regard  to  the  consumption  of 
baking  powders ;  there  seems,  however,  some  ground  for 
believing  that  some  25,000,000  dols.  are  paid  annually  for 
baking  powders  by  consumers  in  the  United  States. 
Baking  powders  consist  essentially  of  an  alkaline  carbonate — 
bicarbonate  of  soda  is  almost  exclusively  used  for  this, 
sometimes  bicarbonate  of  ammonia — mixed  with  a  solid 
acid  or  acid  salt.  Usually  some  dry  inert  material,  such  as 
starch,  is  added  to  prevent  action  between  the  chemicals 
during  the  time  the  powder  is  kept.  This  is  called  the 
"  tilling." 

Baking  powders  can  be  broadly  and  conveniently  classified 
according  to  their  acid  constituents: — 

(1.)   Tartrate  powders. 

(2.)   Phosphate  powders. 

(3.)  Alum  powders. 

Many  powders  are  mixtures  of  at  least  two  of  these 
three  classes. 

Tartrate  1'oietl,  rs. — In  these  hitartrate  of  potassium  or 
"  cream  of  tartar  "  is  usually  employed  to  supply  the  acid. 
Sometimes  free  tartaric  acid  is  used.  The  reaction  brought 
about  on  the  addition  of  water  to  dissolve  the  constituents 
would  be — 

KHCjHps  +  XaHC03  =  KNaC4H4<  >,,  +  CO.,  +  H:0 

The    products   of   the    reaction   arc   therefore  potassium, 
sodium  tartrate  (Koehelle  salt),  carbon  dioxide  ami  water. 
With  free  tartaric  acid  the  reaction  is — 

H:C4HA  +  2XaHC03  =  Xa,C,H4<  >,.,.  2  ILO  +  2  COo. 

Here  the  products  of  the  reaction  are  sodium  tartrate  and 
carbon  dioxide.  Both  sodium  tartrate  and  Bochelle  salt 
an  slight  purgatives.  The  quantity  of  Bochelle  salt  present 
in  a  loaf  of  bread  (2  teaspoonfuls  of  powder  to  a  quart  of 
Hour)  is  probably  somewhat  more  than  would  be  contained 
in  a  seidlitz  powder.  In  other  respects  these  salts  are 
harmless,  and  the  tartrate  baking  powders  may  on  the 
whole  he  looked  upon  as  the  most  satisfactory  class  of 
baking  powders.  Tartrate  powders  prepared  with  free 
tartaric  acid  probably  do  not  keep  so  well  as  those  in 
which  the  bitartrate  of  potash  is  used,  hence  the  latter 
class  is  almost  invariably  met  with. 

Phosphate  Powders. — In  these  monocalcium  phosphate 
is  the  acid  salt  employed.  It  is  difficult,  however,  to  obtain 
this  salt  pure,  and  most  phosphate  powders  therefore  contain 
a  considerable  amount  of  sulphate  of  lime.  The  following 
equation,  probably,  fairly  well  represents  the  reaction  which 
takes  place  with  these  powders: — 

(all  .(I'd,).  +  2NaHC03  =  CaHP04  +  2  COo  +  2  H.,0. 

The  phosphate  of  soda  is  a  mild  purgative,  but  otherwise, 
no  particular  objection  can  he  raised  to  these  powders,  and 
perhaps,  in  cases  of  malnutrition,  scrofula,  rickets,  phthisis, 
&c,  the  presence  of  phosphates  may  be  advantageous. 
Acid  phosphate  of  soda  is  said  to  have  been  used  in  former 
years  as  a  constituent  of  baking  powders,  but  appears  to 
have  been  entirely  superseded  by  the  lime  salt. 
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Alum  Powders. —  In  these  the  salt  used  in  place  of  an  acid 
is  either  potash  alum  (KjAljCSO^ .  24  H,0),  or  ammonia 
alum  ((NH4)A12(S04)4.24  HJO)  according  to  their  relative 
cheapness.  At  present  the  ammonia  alum  is  exclusively 
used.  As  burnt  alum,  i.e.,  alum  deprived  of  its  water  of 
crystallisation,  dissolves  more  slowly  in  water;  it  is  probably 
in  this  condition  that  it  is  used  for  baking  powders.  The 
reaction  would  be — 

(NII4)2A1.,(S04)4  +  6  NaHC03  = 
Al2(OH)6  +  3Ni,SU,  t  (NH4),jS04  +  6COs. 

The  residue  therefore  consists  of  sulphate  of  soda, 
ammonium  sulphate  and  alumina.  Sodium  sulphate  is  a 
slight  aperient.  Little  is  known  about  the  physiological 
action  of  ammonium  sulphate.  With  regard  to  the  alumina 
the  following  conclusions  are  drawn  : 

(a.)  It  must  be  expected  that  small  quantities,  at  least, 
of  alum  will  be  absorbed  by  the  digestive  fluids,  where 
any  form  of  powder  containing  it  is  used. 
(i.)  Whether  the  absorption  of  small  quantities  of  alum 
into  the  human  system  would  be  productive  of  serious 
effects  is  still  an  open  question,  and  one  that  careful 
physiological  experiments  alone  can  decide. 
(c.)  That  form  of  alum  powder  in  which  sufficient  phos- 
phate is  added  to  combine  with  all  the  aluminium 
present  is  a  better  form,  and  less  apt  to  bring  alum 
into  the  system  than  where  alum  alone  is  used. 

Most  American  alum  powders  are  of  this  latter  descrip- 
tion. There  are  few  "  straight  "  alum  powders,  i.e.,  alum 
powders  containing  alum  only  as  the  salt  which  reacts  with 
the  carbonate. 

In  England  and  France,  which  have  food  adulteration 
laws,  the  use  of  alum  in  bread-making  is  prohibited. 

Sometimes  tartaric  acid  or  bitartrate  is  added  to  alum 
powders.  This  practice  is  objectionable,  as  the  acid  tends 
to  prevent  the  precipitation  of  the  aluminium  hydrate  and 
facilitates  the  absorption  of  alumina  into  the  system. 

Conclusion  (c.)  above  has  reference  to  the  mixed  alum 
and  phosphate  baking  powders.  In  this  case  the  character 
of  an  alum  powder  would,  it  seems,  be  improved.  The 
reaction  would  be — 

(NH4)2A12(S04)4  +  CaH4(P04).,  +  4  NaHC03  = 
A12(P04)2  +  CaS04  +  (NH4)2S04  +  2  Na.2S04  +  C02  x  4  H20 

and,  as  will  be  seen,  insoluble  calcium  sulphate  partially 
replaces  sodium  sulphate,  and  the  less  soluble  aluminium 
phosphate  will  to  a  greater  or  less  extent  replace  alumina. 

The  following  comparison  of  the  different  classes  of 
powders  is  then  given :  "  It  is  assumed,  of  course,  that 
the  ingredients  are  combined  in  exactly  the  proper  propor- 
tions, and  that  all  the  chemicals  used  are  of  full  purity  and 
strength. 


Powders. 


Tartrate 

Phosphate 

Alum   

Alum  and  phosphate 


Carbon 
Dioxide. 


Per  Cent. 
16 


27 

17 


Total  Residue 

of  the  Weight 

of  Chemicals 

used. 


Per  Cent. 

101 

123 
128 
111 


"  From  this  it  will  be  seen  that  a  tartrate  powder,  theo- 
retically, gives  the  lowest  percentage  of  carbonic  acid  gas  in 
proportion  to  the  weight  of  chemicals  used  in  its  composition, 
together  with  the  least  weight  of  residue.  It  is  assumed 
that  burnt  alum  is  used  in  both  the  alum  and  the  alum  and 
phosphate  powders.  The  residues  are  calculated  to  hydrated 
salts  in  all  eases.  No  account  is  made  of  inert  "  filling,"  as 
that  would  be  the  same  in  each  case.  It  should,  of  course, 
be  remembered  that  in  the  above  calculation  the  total  weight 
of  residue  is  reckoned  in  each  case  without  regard  to 
solubility  or  relative  effect  upon  the  system  of  the  various 
sain  formed." 


Carbonate  of  ammonia  is  sometimes  used  alone  by  bakers 
as  a  chemical  aerating  agent.  If  it  were  entirely  driven  off 
during  the  baking  of  the  bread  there  would  be  no  objection 
to  its  use.  But  that  this  is  the  case  is  open  to  doubt,  and  it 
is  not  therefore  advisable  to  use  it  alone  in  baking.  An 
objection  can  hardly,  however,  be  raised  to  the  small 
quantities  of  this  substance  present  in  some  baking  powders. 

Then  follow  analyses  of  banking  powders  found  in  the 
market  and  their  discussion  by  Professor  H.  A.  Weber, 
forming  part  of  the  annual  report  of  the  Ohio  State  Dairy 
and  Food  Commissioners  for  1887.  The  discussion  does  not 
add  materially  to  what  has  been  said  so  far,  and  the  analyses 
of  30  samples  cannot,  of  course,  be  given.  Of  these,  .Mr. 
Crampton  says :  "  Professor  Weber's  analyses  are  rather 
superficial  and  incomplete,  probably  being  made  under 
conditions  that  did  not  admit  of  thorough  quantitative  work. 
He  has  overlooked  entirely,  for  instance,  the  fact  of  the 
presence  of  phosphoric  acid  in  many  alum  powders." 

Professor  H.  15.  Cornwall,  in  his  "  Report  of  the  Dairy 
Commissioner  of  New  Jersey,  1888,"  p.  82, gives  the  results 
of  the  examination  of  a  large  number  of  baking  powders, 
but  excepting  for  the  "  strength,"  i.e.,  the  yield  of  carbon 
dioxide  which  was  estimated  quantitatively,  the  examination 
was  merely  of  a  qualitative  nature. 

Sulphates,  ammonium  salts,  phosphates,  alumina,  tartaric 
acid  and  tartrates,  and  potash  were  tested  for,  and  the 
results  enabled  him  to  classify  the  powders  into — 

1.  Cream  of  tartar  powders. 

2.  Acid  phosphate  of  lime  powders. 
:(.  Alum  and  phosphate  powders. 

4.  Alum  powders. 

5.  Unelassed  powders. 

Professor  Cornwall's  conclusions  agree  with  those  already 
given  at  the  beginning  of  this  abstract. 

We  now  come  to  a  consideration  of  the  analyses  of  the 

Iintcd    States   Department  of  Agriculture.      The   samples 

examined  were  purchased  at  retail  stores  in  Washington,  D.C. 

For  classifying  the  samples,  qualitative  analyses,  similar 

to  those  used  by  Professor  Cornwall,  were  employed. 

A  detailed  description  of  the  quantitative  methods  em- 
ployed would  take  up  too  much  space  ;  suffice  it  to  say  that 
for  the  carbon  dioxide  two  determinations  were  always 
made,  one  with  the  addition  of  acid  for  determining  the 
total  amount  of  carbon  dioxide  present,  the  other  with  the 
addition  of  water  only  for  determining  the  amount  of  avail- 
able carbon  dioxide  present,  i.e.,  the  carbon  dioxide  actually 
liberated  when  the  powder  is  used  for  baking  purposes. 

Other  ingredients  subjected  to  quantitative  analysis 
were — 

Starch  (present  as  filling). 

Phosphoric  acid. 

Tartaric  acid. 

Alkalis. 

Aluminium. 

( 'alcium. 

Sulphuric  acid. 

Ammonia. 

.Moisture. 

The  results  of  each  analysis  are  given  in  the  first  instance 
as  aeiil  and  basic  radicles  in  percentage  composition.  An 
attempt  is  then  made  to  combine  these  into  salts  showing 
the  constitution  of  the  powder.  In  the  latter  case,  however, 
the  results  arrived  at  are  at  best  but  approximately  correct, 
for  the  difficulties  in  the  way  of  arriving  at  the  true  consti- 
tution of  a  powder  are  very  great,  if  not  insurmountable. 
The  analyses  agree  fairly  well  in  a  general  way  with  those 
obtained  by  Professors  Weber  and  Cornwall.  The  value  of 
a  baking  powder  with  regard  to  its  available  carbon  dioxide 
diminishes  with  age,  so  that  the  results  obtained  cannot 
strictly  be  taken  as  showing  the  relative  values  of  the 
powders  ;  but,  generally  speaking,  the  tartrate  and  phosphate 
powders  give  higher  percentages  of  carbon  dioxide  than  the 
alum  and  alum  and  phosphate  powders.  Mr.  Crampton 
says:  "Professor  Cornwall's  average  for  20  samples  of 
alum  and  phosphate  powders  (no  straight  powders  included) 
is  8 •  97  per  cent.;  for  eight  samples  of  tartrate  powders, 
11 '60.  Professor  Weber's  average  for  19  samples  of  alum 
powders  is  7" 58  per  cent.;    for  eight   samples  of   tartrate 
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powders,  11-20  per  cent.  My  average  for  20  samples  of 
both  alum  and  alum  and  phosphate  powders  is  8  per  cent. ; 
for  eight  samples  of  tartrate  powders,  10- 10  per  cent.  The 
only  straight  phosphate  powders  sold  seem  to  be  the  various 
preparations  made  by  the  Kumford  Chemical  Works,  and 
the  'Wheat'  powder;  at  least  these  are  all  obtained  by 
any  of  the  investigators.  The  carbonic  acid  strength  of 
the  former  is  uniformly  good,  slightly  higher  than  the 
tartrate  powders  ;  the  latter  is  a  peculiar  preparation,  made 
up  without  an)'  filling  whatever,  and  gives  a  low  percentage 
of  carbonic  acid,  except  in  one  of  Professor  Cornwall's 
samples,  which  seems  to  have  been  obtained  quite  fresh." 

A  point  of  importance  in  connexion  with  baking  powders 
is  the  percentage  of  filling  or  inert  material  they  contain. 
The  object  of  the  filling  is  mainly  to  prevent  the  active 
constituents  in  the  powder  from  reacting  on  each  other 
during  the  time  the  powder  is  kept.  It  is  possible  that  too 
much  or  two  little  filling  may  be  present  in  a  powder.  In 
the  former  ease  the  value  of  a  powder  is  diminished  by  the 
presence  of  too  large  a  proportion  of  inert  material.  In 
the  latter  case  the  powder  is  liable  to  rapid  deterioration 
during  keeping,  so  that  when  used  its  carbon  dioxide  value 
is  very  low.  In  the  ease  of  bitartrate  powders,  Mr.  Cramp- 
ton  found  on  an  average  14- 0-1  per  cent,  of  filling,  24-57 
per  cent,  being  the  highest,  5 '32  per  cent,  the  lowest 
quantity  ;  the  latter  evidently  not  being  sufficient  to  prevent 
deterioration.  Powders  made  up  with  free  tartaric  acid 
contained  much  more  filling,  namely,  40-05  and  45-G:s  per 
cent.,  possibly  on  account  of  the  hygroscopic  nature  of  the 
free  acid.  26" 41  per  cent,  was  found  in  a  phosphate 
powder,  another  contained  no  filling,  evidently  to  its  detri- 
ment. The  alum  and  alum  and  phosphate  powders  contained 
large  percentages  of  filling,  40-76  per  cent,  being  the 
average,  52-29  per  cent,  the  maximum,  31-54  per  cent,  the 
minimum. 

Probably  this  high  percentage  is  necessary  to  prevent 
deterioration,  especially  if  but  a  small  proportion  of  the 
water  of  crystallisation  has  been  driven  off  from  the  alum. 
Professor  Prescott  has  given  it  as  his  opinion  that  anything 
over  20  per  cent,  of  filling  should  be  looked  upon  as  dilution. 

Mr.  Crampton  finally  lias  attempted  to  make  up  a 
domestic  baking  powder  of  fair  keeping  quality,  and  gives 
the  following  formula  as  answering  the  purpose  well: — 

Oz. 

Cream  of  tartar 8 

Baking  soda 4 

Corn  starch 4 

Per  Cent. 

Total  carbon  dioxide 12-63 

Available  carbon  dioxide 10*91 

The  author's  views  as  to  the  lines  on  which  legislative 
regulation  of  the  sale  of  baking  powders  should  proceed 
have  been  given  at  the  commencement  of  this  abstract. 

— F.  W.  T.  K. 


(B.)— SANITARY  CHEMISTRY. 

PATENT. 

Improvenu  nfs  in  the  Means  of  and  Apparatus  for  Treating 
Refuse.  W.  Warner,  Nottingham.  Eng.  Pat.  18,719, 
December  21,  1888.     8rf. 

These  improvements  have  reference  to  the  apparatus 
commonly  known  as  "  Destructors."  At  the  back  of  the 
grate  is  situated  a  drying  hearth  on  to  which  the  refuse  is 
delivered  from  a  hopper  above,  placed  at  the  rear  end  of  a 
reverberatory  arch  which  covers  both  grate  and  drying 
hearth.  The  construction  of  the  apparatus  is  such  that 
the  main  flue  for  taking  off  the  products  of  combustion  is 
caused  to  pass  under  the  drying  hearth,  which  thus  receives 
heat  both  from  above  and  below.  The  fire  and  ash-pit 
doors  are  made  air-tight  so  that  a  forced  draught  can  be 
used  if  desired.  When  employed  it  is  delivered  partly 
below  the  fire-bars  and  partly  above.  The  latter  current 
enters   the   furnace    through    perforated   metal    plates   so 


arranged  as  to  protect  the  brickwork  on  each  side  of  the 
grate,  and  having  air-channels  situated  behind  them.  The 
improvements  also  have  reference  to  the  form  of  hopper 
used,  the  nature  of  the  damper  arrangements,  and  to 
contrivances  for  intercepting  dust  in  the  flue  and  facilitating 
its  removal. — A.  R.  D. 


XIX.-PAPEE,  PASTEBOAKD,  Etc. 

Study  of  the  Quality  of  rupee.     Hull.  Soe.  d'Encour.  pour 
l'ln'd.  Nat.  1889,  430—444. 

The  increase  in  the  production  of  paper  has  led  to  the 
introduction  of  a  variety  of  raw  materials  in  addition  to 
rags,  such  as  hemp,  straw,  wood-pulp,  &c.  Of  these  hemp 
alone  can  be  considered  as  an  improvement.  Attention 
has  been  more  and  more  directed  to  the  qualities  of  paper, 
its  surface,  its  colour,  and  at  the  same  time  its  selling 
qualities,  the  result  of  which  is  the  production  of  paper 
of  inferior  quality,  of  little  strength,  and  oftentimes  destined 
to  a  short  life.  These  circumstances  have  led  to  the 
establishment  in  Germany  of  a  specially  appointed 
laboratory  at  the  Imperial  Technical  Institute  of  Charlot- 
tenburg,  under  the  direction  of  Dr.  Martens,  where  papers 
are  systematically  examined.  The  principal  points  ex- 
amined are  strength,  elasticity,  nature  of  sizing,  material, 
thickness,  &c. 

To  determine  (1)  the  strength,  a  number  of  strips  of  the 
paper  taken  in  different  directions  are  tested  in  a  specially 
constructed  machine  known  as  the  Gartyg-Reisch  machine, 
and  the  mean  taken.  The  results  are  expressed  in  terms 
of  the  length  of  the  paper  itself  necessary  to  produce  the 
rupture.  This  is  easily  obtained  by  calculation  when  the 
weight  of  the  paper  and  its  breaking  strain  in  grammes 
arc  known.  The  same  machine  indicates  automatically  the 
elasticity  or  extensibility  of  the  paper. 

(2.)  Resistence  to  Rubbing.- — A  sample  is  taken  and 
rubbed  between  the  hands.  '  With  a  weak  paper  minute 
holes  soon  make  their  appearance,  the  number  of  rubbings 
determining  the  quality. 

Papers  are  classed  as  follows  : — - 

0.  Extremely  weak. 

1.  Somewhat  less  weak. 

2.  Less  weak. 

3.  Medium. 

4.  Moderately  strong. 

5.  Strong. 

6.  Very  strong. 

7.  Extremely  strong. 

(3.)  Thickness. — This  is  measured  by  means  of  a  micro- 
meter. 

(4.)  Ash. — Cellulose  contains  less  mineral  matter  than 
1  per  cent.  Any  increase  in  the  amount  of  ash  indicates 
the  addition  of  mineral  matter. 

(5.)  Microscopical  Examination. — The  sample  is  moistened 
with  a  solution  of  iodine,  and  the  following  colourations  are 
obtained  : — 1.  Fibres  coloured  yellow,  in  the  case  of  wood 
pulp.  2.  Fibres  of  cinnamon  colour,  hemp,  linen,  cotton. 
3.  Fibres,  uncoloured,  pure  cellulose.  To  prepare  the  paper 
for  microscopic  examination  the  specimen  moistened  with 
iodine  solution  is  placed  in  a  porcelain  crucible  with  a  little 
water,  a  little  soda  solution  added,  and  the  whole  boiled. 
The  liquor  is  coloured  yellow  if  the  paper  was  sized ;  after 
a  quarter  of  an  hour's  boiling,  the  residue  is  washed  with 
water.  The  pulp  is  then  triturated  in  a  mortar  with  a  little 
water  and  a  portion  placed  afterwards  on  the  object  glass 
of  the  microscope.  It  is  easy  under  the  microscope  to 
distinguish  to  which  of  the  three  groups  named  the  specimen 
belongs. 

(G.)  Examination  for  Chlorine  and  Free  Acids. — These 
bodies  are  very  rarely  found  in  papers.  The  former  is 
recognised  by   its   action  on  potassium  iodide  and  starch. 
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The  detection  of  the  latter  is  a  matter  of  great  difficulty. 
Gertzberg  recommends  treatment  with  a  solution  of  Congo- 
ed. 

(I.)  Determination  of  Sizing  Material.  —  Gelatin  is 
detected  by  the  formation  of  a  cloudiness  or  precipitate  when 
a  solution  of  tannic  acid  is  added  to  an  infusion  of  the 
sample  of  paper  in  boiling  water.  Vegetable  size  is 
examined  for  by  warming  the  paper  with  alcohol  and 
pouring  the  solution  into  water ;  a  precipitate  is  formed  if 
rosin  size  be  present. 

To  determine  the  degree  of  sizing  lines  are  drawn  on  the 
paper  with  a  solution  of  ferric  chloride  and  the  other  surface 
is  floated  in  a  solution  of  tannic  acid.  Ink  is  formed  with 
less  or  greater  rapidity,  according  as  the  paper  is  well  sized 
or  otherwise. 

The  percentage  of  water  in  a  paper  is  also  usually 
determined. 

The  following  are  some  of  the  methods  of  classification 
adopted  at  Charlottenburg : — 


Classification  according 

to  Strength. 

Classes. 

l. 

2. 

3. 

4. 

5. 

6. 

a.  Mean   breaking   length 

6,000 
■1-5 

5,000 

■I'll 
G 

1,000 

3-0 

6 

3,000 

2-5 
4 

2,000 

2M) 
3 

1,000 

b.  Mean  elasticity  pi  re  "• 

1-3 

c.  Resistance  to  rubbing.. 

1 

Classification  according  to  Composition. 

1st  Class. — Paper  composed  entirely  of  cellulose,  giving 
a  maximum  of  2  per  cent,  of  ash. 

2nd  Class. — Paper  composed  of  cellulose,  straw,  but 
without  wood  pulp,  giving  5  per  cent,  of  ash. 

3rd  Class. — Paper  composed  of  various  substances,  but 
without  wood  pulp,  giving  less  than  15  per  cent,  of  ash. 

4th  Class. — Paper  composed  of  various  substances,  what- 
ever the  percentage  of  ash. 

Though  many  objections  have  been  raised  to  the  above 
classifications,  their  value  has  been  shown  by  the  fact  that  of 
late  years  the  average  quality  of  paper  manufactured  in 
Germany  has  risen  and  the  intervention  of  the  Government 
has  had  a  good  effect  on  the  industry. 

The  report  concludes  with  the  following  notes  on  the 
microscopic  examination  of  paper  :— 

The  fibres  of  plants  do  not  present  the  same  appearance 
in  paper  as  in  the  natural  state,  as  the  processes  which  they 
have  undergone,  to  some  extent  modify  them. 

,s7rn„._The  various  kinds  of  straw  usually  employed  are 
oat,  wheat,  barley,  rye,  maize,  and,  in  China,  rice.  The 
fibres  present  but  few  distinguishing  features;  they,  more- 
over, resemble  those  of  hemp  and  linen.  On  the  other  hand, 
it  is'  easy  to  recognise  in  a  paper  the  epidermic  cells  of 
straw,  aiid  even  to  determine  their  source.   Pig.  1  represents 


rig.  i. 


Pig.  2. 


a  cell  from  rye  straw,  magnified  250  times  ;  Pig.  2  that  from 
rice,  and  pig.  3  that  from  maize.  The  latter  has  been  sub- 
jected to  the  action  of  chromic,  acid.  The  following  table 
gives  the  dimensions  of  the  various  kinds  of  cells  : — 


Dimensions  of  Cells  (in  Millimetres). 


Length. 


Breadth. 


Barley. 
Bjre  ... 
Wheal . 

Oats... 
Maize  , 


■103— "244 

•086— -345 
•152—  -U3 
■183   -'11 
•108— -252 


•018— -014 

•010--01G 
•018— -024 

'Hi;         '111? 

•036     '090 


These  epidermal  cells  are  always  accompanied  by  vascular 
cells  in  the  form  of  spirals  and  isolated  rings  (Pigs.  4  and  5.) 


Fig.  4. 


Piff-  G, 
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Wood  Fibre. — There  are  two  kinds  of  wood  fibres  usually 
met  with  in  paper,  one  from  the  various  kinds  of  pine, 
showing  very  characteristic  round  pitted  vessels  (Figs.  6 
and  7),  the  other  derived  from  birch  and  poplar,  having 
equally  characteristic,  but  totally  different,  markings. 

Fibres  of  Dicotyledonous  Plants. — Of  these  the  most 
important  are  flax  and  hemp,  and  they  are  \  cry  difficult  to 
distinguish  from  each  other.  Weisner  has  lately  endeavoured 
to  distinguish  them  by  means  of  the  action  of  ammonia- 
copper  solution.  This  solution  causes  the  fibres  to  swell, 
and  ultimately  dissolves  away  all  but  the  interior  canal. 
The  different  appearances  presented  are  shown  in  Fig.  8 
(flax)  and  Fig.  9  (hemp). 


This  reaction  cannot  be  applied  to  the  fibres  in  paper,  as 
the  mechanical  treatment  they  undergo  entirely  masks  their 
characteristic  features. 

The  action  of  tin-  beating  roil  causes  the  fibres  to  split  up 
until  they  present  somewhat  of  the  appearance  of  Fig.  10  or 
Fig.  11,  if  it  has  not  been  carried  on  to  the  same  exsent. 
Occasionally  transverse  markings  make  their  appearance 
(F^ig.  12)  ;  these  markings  never  occur  in  the  case  of  fibres 
from  raonocotyledonous  plant. 

Cotton.—  The  general  microscopical  appearance  of  the 
cotton  fibre  is   shown  in   Fig.  13.     The  spiral  appearance, 

Fiff.  12. 


Fig.  11 
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however,  is  sometimes  simulated  by  the  ilnx  fibre  (Fig.  14), 
and  on  the  other  band  occasionally  cotton  fibre   is  met  with 


Fie.  13. 


Fig.  U. 


in  which  it  is  absent.     The  ammonia  copper  reagent  causes 
the  cotton  fibre  to  assume  the  appearance  of  Fig.  15,  the 


Fie.  15. 


Fig.  1G. 


interior  canal  having  the  appearance  of  a  flat  riband.    The 

action   of  the  roll  sometimes   causes  cotton  fibre  to  assume 
the  appearance  of  Fig.  1G. — E.  J.  B. 


Manufacture  nf  Paper  in  Japan.     M.  Martens.     Bull,  Soc. 
d'Encour.  pour  l'Ind.  Nat.  18H9,  495 — 19S. 

The  German  Consul  at  Gioko-Osaka  lately  sent  over  a 
collection  of  samples  of  papers  made  in  Japan,  which  have 
been  examined  at  the  Institute  at  Charlottenburg  according 

to  the  methods  in  use  there.  The  results  are  given  in  the 
following  table  : — 


Name. 


Composition, 


Ash. 


Gampi Gampi 

Kodsu Kodsu 

Mitsumata Mitsumata  ... 

Kopigampi Gampi 

i'  I  Gampi 

Ussuyossi j 

e  i  Mitsumata. 

TTsunedzumi O'S  Gampi.... 

Programi i  0'2  Silk 

HiroSuki ~j 


Kodsu  . 


Murasaki 

Srogami 

Atsu  Hinkirigami 

Usu  Hinkirigami Gampi. 

Fu  Hiyoshi Gampi. 


Gampi. 


l'cr 


Cent. 

i*a 

2-3 
Vi 
2"4 

1-5 
4'3 


1-0 

1-8 
1-S 

2*2 


Weight  of 
Square  Metre. 


Breaking 
Length. 


Grms. 
Vl-C, 

22-1 

18-4 
8-2 

in-o 


7-8 

37-8 
23-9 
Bi"9 


Kilometres. 

72 
4-23 
4-08 
7-06 

7-12 
7-78 

8'  18 

10-8 
10-7 
WS 


Extent  ibility. 


l'cr  Cent. 

3-8 
2-8 
2-1 


2-6 

33 
3-1 
4-3 


]!\  "breaking length"  is  meant  the  length  of  a  band  of 
paper  suspended  vertically,  the  lower  end  being  free,  which 
the  lived  end  will  support  before  breaking. 

It  is  remarkable  that  with  European  papers  the  breaking 
length  varies  from  one  to  six  kilometres,  whereas  with  the 
Japanese  papi  n  it  rises  to  as  high  as  10*8  kilometres. 

The  principal  materials  used  for  making  paper  in  Japan 
are:  1.  Wickstromia canascens ;  2,  Edgeworthiapcu/riferai 
:\.  Bronssonnetia  payrifera.  Theircommon  names  in  Japan 
are  Gampi,  MitMimaia  and  Kodsu.  Efforts  have  been  made 
to  acclimatise  these  plants  in  Europe,  bul  without  success. 
Nearly  all  the  paper  is  made  in  .Japan   by  band  labour,  the 


methods  being  handed  down  in  families.  The  methods  air 
very  simple.  The  bark  is  removed  from  tin-  tree  and 
allowed  to  soak  for  some  days  to  loosen  the  outer  coating. 
This  is  removed  and  the  pure  bast  fibre  is  allowed  to  bleach 
in  the  sun.  It  is  then  boiled  in  lime  water  or  in  a  lye  made 
from  the  ashes  nf  the  plants  themselves,  well  washed  in 
water  and  then  beaten  into  pulp  with  sticks.  The  frame  on 
which  the  paper  is  made  is  of  thin  strips  of  bamboo  and  silk. 
Th.'  paper  is  sized  with  boiled  rice  or  some  similar  starchy 
material.  — E.  J.  B. 
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PATENTS. 

Improvements  i?i     Treating   or    Cleansing   Paper-malting 
Materials   and   other   Fibrous  Materials  and   Fabrics. 
R.  Hamilton,  Edinburgh,  and  I.  C.  Hamilton,  Linlithgow. 
Eng.  Pat.  1433,  January  26,  1S89.     11</. 
The  inventors  assist  the  action  of  caustic  soda  in  the  prepa- 
ration of  paper  pulp  from  rags,  esparto,  &c,  by  the  addition 
of   the   soda   or   potash   salts   of   certain    sulphonic    acids 
obtained  by  treating  olefines  with  sulphuric  acid. — E.  J.  B. 


Improvements  in  the  Manufacture  and  Bleaching  of  Wood 
and  other  Pulps  and  in  Apparatus  for  that  Purpose. 
C.  Ramsey,  Leeds.  Eng.  Pat.  1834,  February  1, 1889.  8d. 
The  inventor  boils  wood  chips  with  lime  water  in  a  vomiting 
boiler.  When  sufficiently  acted  upon  he  treats  witli  a 
solution  of  hypochlorite  of  magnesia  at  3°  B.  for  eight  hours, 
the  circulation  of  the  liquid  being  maintained  by  means  of 
strain.  The  pulp  so  obtained  is  then  bleached  in  a  separate 
vessel  witli  another  solution  of  hypochlorite  of  magnesia. 
The  solutions  are  prepared  by  adding  solution  of  sulphate 
of  magnesia  to  one  of  bleaching  powder. — E.  J.  11. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

On  tin-  So-called  Double  Cyanide  of  Zinc  and  Mercury. 
W.  R.  Dunstan.     Pharm.  J.  February  15,  1890,  653. 

Sue  Joseph  Lister  lias  recently  drawn  attention  to  the 
valuable  antiseptic  properties  possessed  by  a  material  which 
is  described  iu  many  chemical  treatises  as  a  double  cyanide 
of  zinc  and  mercury  prepared  by  precipitating  a  solution  of 
the  cyanide  of  mercury  and  potassium  with  a  solution  of  zinc 
sulphate  (Lancet,  November  9,  1889,  and  January  4,  1890). 

During  the  manufacture  of  this  substance  several  facts 
were  observed  which  seemed  to  throw  doubt  on  the  statement 
that  it  is  constituted  of  a  chemical  compound  of  the  two 
cyanides. 

It  is  stated  on  the  authority  of  Rammelsberg,  in  Gmelin's 
"  Handbook,"  that  when  the  soluble  double  cyanide  of 
mercury  and  potassium,  HgK2(CN)4,  is  decomposed  with  a 
solution  of  zinc  sulphate,  or  when  the  soluble  double  cyanide 
of  zinc  and  potassium,  ZnK2(CN)4,  is  decomposed  with 
a  solution  of  mercuric  chloride,  an  insoluble  double  cyanide 
of  mercury  and  zinc  is  precipitated,  the  composition  of 
which  is  probably  represented  by  the  formula — 

[Hg(CN)2,  Zn(CN)„]  or  HgZn(CN)4, 

the  chemical  changes  being  expressed  by  the  equations — 

HgK2(CN)4  +  ZnS04  =  K2S04  +  HgZn(CN)4 ; 

ZnK3(CN)4  +  HgCl2  =  K2CL  +  HgZn(CN)4. 

It  is  this  substance,  freed  from  soluble  salts  by  washing 
with  cold  water,  that  has  been  prepared  for  Sir  Joseph 
Lister.  It  was  observed  that  in  washing  the  precipitate 
with  colli  water  large  quantities  of  mercuric  cyanide  are 
dissolved  from  it,  oidy  a  relatively  small  proportion,  varying 
from  one-fourth  to  one-fifth  of  the  calculated  quantity, 
remaining  in  the  precipitate.  In  the  absence  of  knowledge 
as  to  the  cause  of  this  action,  and  as  to  the  nature  of  the 
precipitate,  the  manufacture  of  the  substance  becomes  an 
entirely  empirical  operation. 

The  methods  which  suggested  themselves  were — 

1.  The  precipitation  of  a  solution  of  mercury  potassium 
cyanide  with  a  solution  of  zinc  sulphate — 

HgK„(CN)4  +  ZnS04  =  HgZn(CN),  +  K2S04. 

2.  The  decomposition  of  a  solution  of  zinc  potassium 
cyanide  with  a  solution  of  mercuric  chloride — 

ZnK,(CN)4  +  HgCh  =  ZnHg(CN)4  +  2  KC1. 


3.  The  decomposition  of  a  solution  containing  a  formula- 
weight  of  mercury  potassium  cyanide  and  a  formula-weight 
of  zinc  potassium  cyanide  with  just  sufficient  dilute  sulphuric 
or  acetic  acid  to  convert  the  whole  of  the  potassium  present 
into  potassium  salt ;  the  cyanides  of  zinc  and  mercury  would 
thus  be  precipitated  together  : — 

ZnK2(CN)4  +  HgK2(CN)4  +  2  H„S04  = 
ZnHg(CX)4  +  2  K2S04  +   1  HCN. 

4.  The  simultaneous  dissolution  of  equivalent  quantities 
of  freshly  precipitated  mercuric  oxide  and  freshly  preci- 
pitated zinc  carbonate  in  strong  aqueous  hydrocyanic  acid  — 

HgO  +  ZnC03  +  4  HCN  =  HgZn(CN)4  +  C02  +  2  H20. 

Having  prepared  the  pure  reagents  the  four  above- 
mentioned  processes  were  successfully  put  into  operation  for 
the  purpose  of  ascertaining  whether  mercuric  cyanide  will 
unite  with   zinc  cyanide  in  any  proportion. 

Method  1. — This  method  is  substantially  the  same  as  that 
by  which  the  substance  used  by  Sir  Joseph  Lister  lias  been 
prepared.  '  Sir  Joseph  Lister  informed  the  author  that  the 
process  adopted  has  been  as  follows :  Cyanide  of  mercury, 
24  oz. ;  cyanide  of  potassium  (about  95  per  cent.), 
12  oz.  171  grains  ;  zinc  sulphate,  27  oz.  159  grains.  The 
potassium  cyanide  and  the  mercuric  cyanide  are  dissolved  in 
4  pints  of  cold  water,  and  the  liquid  is  precipitated  by  the 
addition  of  the  zinc  sulphate  dissolved  in  12  pints  of  cold 
water.  These  quantities  are  calculated  from  the  equation 
given  above.  The  precipitate  is  collected  and  washed  with 
two  successive  quarts  of  water  (see  also  "Lancet," 
January  4,  1890). 

Tin-  substance  prepared  in  this  manner  is  a  nearly  white 
powder.  The  composition  of  a  specimen  furnished  by  Sir 
Joseph  Lister  was  ascertained  by  analysis.  By  washing 
with  cold  water,  until  nothing  further  is  removed,  the 
amount  of  soluble  mercuric  salt  is  determined.  The  mercury, 
zinc,  and  cyanogen  were  determined  by  known  reliable 
methods. 

The  results  of  the  analysis  were — 

Per  Cent. 

Total  mercuric  cyanide 17*77 

Mercuric  salt  removed  by  cold  water      2*86 
Zinc  cyanide G7*85 

There  were  also  present  about  10  per  cent,  of  zinc  hydrate, 
or  more  probably  lvydroxy-cvanide,  originating  partly  from 
the  alkali  contained  in  the  potassium  cyanide,  and  partly,  no 
doubt,  from  the  decomposition  of  zinc  cyanide. 

The  supposed  double  cyanide  of  zinc  and  mercury, 
ZnHg(CN)4,  would  contain  68*6  per  cent,  of  mercuric 
cyanide ;  the  substance  analysed  contained  less  than 
one-fourth  of  this  quantity,  the  remainder  having  been 
dissolved  by  the  water  present  during  precipitation  and  by 
that  used  iu  washing  the  precipitate. 

The  substance  was  now  prepared  by  the  same  method, 
but  more  water  was  added  to  the  solutions  before  precipita- 
tion. The  precipitate  was  washed  until  quite  free  from 
soluble  mercuric  salt  and  dried  over  caustic  soda  in  a  vacuous 
desiccator,  to  avoid  any  possible  decomposit  ion  by  heat. 
The  results  of  the  analysis  of  this  specimen  were — 

Per  Unit. 

Total  mercuric  cyanide <"'77 

Mercuric  salt  removed  by  cold  water    ISone. 
Zinc  cyanide,  including  liydroxy-salt    03*8 

The  quantity  of  water  present  during  precipitation  is  thus 
shown  to  exercise  an  important  influence  on  the  composition 
of  the  precipitate.  A  large  quantity  of  water  leads  to 
the  retention  of  much  less  mercuric  salt  in  a  form  in  which 
it  is  not  dissolved  by  water.  The  amount  of  mercuric 
cyanide  in  this  specimen  is  only  about  one-tenth  of  that 
contained  in  the  compound  HgZn(CN)4. 

Method  2. — Seven  grms.  of  the  double  cyanide  of  zinc 
and  potassium  were  dissolved  in  water  and  precipitated  by 
the  addition  of  a  solution  containing  7*7  grms.  of  mercuric 
chloride.  The  entire  quantity  of  water  present  was  rather 
less    than    in   the  preceding  experiment.     The    precipitate 
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was  washed  with  l«i]<1  water  until  free  from  soluble  mercuric 
salt,  driuil  over  caustic  soda  and  analysed.  The  following 
results  were  obtained  : — 

FerCent. 

Total  mercuric  cyanide !)'67 

Mercurio  salt  removed  by  cold  water Nono. 

Zinc  cyanide 80'6I 

Zinc  hydroiy-oompound  (calculated  as  hydroxide)      7'» 

This  substance  contains  about  one-seventh  of  the 
quantity  of  mercuric  cyanide,  represented  bv  the  formula 
ZnHg(CN), 

Method  3. — Equivalent  quantities  of  the  mercury  potas- 
sium cvanidc  and  the  zinc  potassium  cyanide  were  dissolved 
in  water,  and  just  sufficient  diluted  sulphuric  acid  was 
added  to  remove  the  whole  of  the  potassium.  The  pre- 
cipitate was  collected,  washed  until  free  from  soluble 
mercuric  salt,  and  dried  over  caustic  soda.  The  following 
are  the  results  of  its  analysis  : — 

Per  C.  in. 

Total  mercuric  cyanide 8"46 

Mercuric  salt  removed  by  cold  water None. 

Zinc  cyanide v  1  "■' 

Zinc  hydroxy-compouncl  (calculated  as  hydroxide)      6"9 

This  method  also  failed  to  produce  the  compound 
ZnHg(C'X)j :  the  amount  of  mercuric  cyauide  contained 
in  it  is  only  about  one-eighth  of  that  represented  by  this 
formula. 

.1/,  ilmd  1. — Equivalent  proportions  of  freshly  precipitated 
mercuric  oxide  and  zinc  carbonate  were  thoroughly  incor- 
porated and  added  to  a  small  quantity  of  concentrated 
aqueous  hydrocyanic  acid.  Reaction  was  immediate,  carbon 
dioxide  being  copiously  evolved.  The  mixture  soon  lost 
the  odour  of  hydrocyanic  acid.  More  was  then  added, 
until  the  odour  remained  permanent  after  some  hours,  the 
mixture  being  frequently  stirred  during  this  time.  The 
precipitate  was  filtered,  washed  with  cold  water  until  no 
mercuric  salt  could  be  detected  in  the  washings,  and  dried. 
It  yielded  on  analysis  the  following  results  : — 

Per  Cent. 

Total  mercuric  cyanide I'll 

Mercuric  salt  removed  bj  cold  water None, 

Zinc  cyanide,  including  a  little  hydroxy-compound    9S'4 

This  method  is  no  more  successful  than  those  previously 
tried,  in  producing  a  double  salt  of  the  formula  ZnHg(CX)4. 
It  seemed,  however,  to  be  a  method  which  might  possibly 
he  useful  in  the  preparation  of  the  antiseptic  material,  since 
the  product  is  remarkably  pure.  Iu  the  experiment  des- 
cribed above,  a  saturated  aqueous  solution  of  hydrocyanic 
acid  was  employed,  and  it  was  thought  that  the  large 
quantity  of  water  present  had  prevented  the  retention  of 
much  mercuric  cyanide  in  an  insoluble  form.  Equivalent 
quantities  of  mercuric  oxide  and  zinc  carbonate  were 
therefore  suspended  in  a  little  alcohol,  and  the  vapour  of 
hydrocyanic  acid  passed  into  the  liquid  until  reaction  was 
complete.  On  filtering  and  thoroughly  washing  the  pre- 
cipitate it  was  found  that  even  under  these  favourable 
conditions  nearly  the  whole  of  the  mercuric  cyanide  had 
been  dissolved. 

The  analyses  which  are  recorded  above  of  the  precipitates 
obtained  by  four  distinct  methods,  each  of  which  is  likely 
to  afford  the  supposed  compound,  provided  that  it  is  not 
decomposed  by  water,  conclusively  disprove  the  existence 
of  a  double  cyanide  of  the  formula  ZnIlg(CX)4.  Gmelin's 
suggestion  that  sueb  a  compound  may  be  prepared  by 
precipitating  a  solution  of  mercury  potassium  cyanide  with 
a  solution  of  zinc  sulphate  or  a  solution  of  ziuc  potassium 
cvanide  with  mercuric  chloride  is  clearly-  erroneous. 

'  Although  there  can  ii"  longer  be  any  doubt  that  the 
compound  Znllg(CX),  cannot  exist,  yet  there  remains  to 
be  explained  the  remarkable  fact  disclosed  by  the  foregoing 
results  that  the  precipitated  zinc  cyanide  retains  some 
quantity  of  mercuric  cyanide  SO  lirinh  that  it  canuot  be 
removed  by  washing  the  substance  with  cold  water.  In 
each  of  the  precipitates  produced  by  the  four  different 
prccessi  s  the  mercuric  cyanide  appears  to  be  contained  in 
two   forms.     The   greater  part    of  the   mercuric   cyanide  is 


evidently  in  the  free  state,  and  is  therefore  easily  dissolved 

by  cold  water.  A  smaller  part  is  not  removed  by  cold 
water,  although  mercuric  cyanide  is  a  soluble  salt.  Bow  is 
this  smaller  amount  of  mercuric  cyanide  retained  by  the 
zinc  cyanide?  Is  it  (1)  chemically  combined  as  a  double 
cyanide  ?  or  ('j)  as  a  compound  of  mercuric  hydroxy-cyanide 
with  zinc  cyanide  ':  or  (3)  as  a  compound  of  zinc  hydrate 
(or  hydroxy-cyanide)?  or  (•))  is  it  merely  occluded*  by 
particles  of  zinc  cyanide  during  precipitation,  so  that  in 
consequence  of  a  protective  coating  of  insoluble  ziuc 
cyanide  the  water  is  unable  to  come  into  contact  with  the 
mercuric  cyanide?  Experimental  investigation  alone  can 
furnish  a  conclusive  answer  to  these  questions. 

The  author  -peculates  on  the  cause  of  the  presence  of 
mercury  cyanide  not  in  a  state  of  combination,  and  gives  an 
account  of  experiments  to  determine  this  point. 


Report  on  New  Fine  Chemicals  of  Therapeutic  Value. 
.Merck's  Hull,  1889,  85—92  ;  also  93—102. 

The  Mydriatic  Alkaloids  of  the  Solixack/e.  — 
Hyoscyamine  (this  Journal,  1888,  584). 

This  alkaloid  is  principally  obtained  from  the  leaves  and 
seeds  of  Hyoscyamus  niyer,  though  more  recently  from 
Atropa  belladonna.  In  the  trade  three  modifications  arc 
to  be  found  at  preseut : — Amorphous  Hyoscyamine,  not 
colourless,  from  Hyoscyamus  niyer;  Crystallised  Hyoscy- 
amine from  Hyoscyamus  niyer,  chemically  pure,  perfectly 
while,  and  very  light,  and  consisting  of  the  pure  alkaloid ; 
and  Commercial  Hyoscyamine,  chemically  identical  with 
the  preceding  kind,  but  obtained  from  Atropa  belladonna. 
The  sulphates,  hydrochlorides  and  hydrobromides are  also  to 
be  on  '  with,  but  it  is  the  alkaloid  which  is  principally  used. 

Amorphous  Hyoscyamine  is  a  1  i lt  1 1 1  brown,  syrupy  liquid 
of  alkaline  reaction,  but  little  soluble  in  water  though  readily 
so  in  acidulated  water,  alcohol,  ether  and  chloroform. 

Crystallised  Hyoscyamine  is  met  with  in  silky  crystals, 
permanent  in  the  air,  melting  at  10S-5e  C,  and  possessing  the 
same  solubility  as  the  preceding  kind. 

Commercial   Hyoscyamine   (Atropa   belladonna')   in   its 

physical  and  chemical  properties  is  similar  to  the  crystallised 
variety  ;  its  physiological  and  therapeutical  behaviour  has  not 
yet  been  reported  on. 

Generally  speaking,  the  physiological  and  therapeutic 
effects  of  hyoscyamine  are  similar  to  those  of  atropine, 
especially  as  regards  mydriatic  action.  In  recent  practice 
its  use  in  ophthalmology  has  been  almost  abandoned,  and 
it  is  now  principally  employed  as  a  hypnotic  in  mental 
disorders,  or  as  an  anodyne  and  anti-spasmodic  in  asthma, 
epilepsy,  &e.  According  to  Gnauck  the  pure  crystallised 
alkaloid  is  the  best  form  for  administration. 

Hyoscine. — This  alkaloid  was  discovered  by  I.adenburg 
in  the  mother-liquors  from  the  manufacture  of  hyoscyamine. 
Hyoscine  has  never  yel  been  obtained  in  the  crystalline,  or 
even  solid  form.  It  is  a  syrupy  liquid,  with  difficulty  soluble 
in  water,  though  easily  so  in  alcohol  and  ether.  It  yields 
well  crystallised  salts,  among  which  the  following  are  at 
present  recognised  as  possessing  therapeutic  value:  — 
Hyoscine  hydrochloride,  hijdrobromine,  and  hydriodide. 

h,  eou-equeiiee  of  its  physical  properties  the  pure  alkaloid 
is  Dot  used  in  medicine. 

All  the  salts  of  hyoscine  are  soluble  in  water,  and  insoluble 
in  strong  alcohol  and  in  ether. 

In  l ss I  llirschberg  discovered  that  hyoscine  is  a  very 
powerful  mydriatic,  but  he  added  that  owing  to  its  read] 
liability  to  act  on  the  organ  generally,  caution  must  be 
exercised  in  its  ophthalmologic  use.  Emmert  (Archiv.  fur 
Augenheilkunde,  1882,  183)  and  Walter  (Inaugural  Dissert. 
Hoi  pat.  1SS7)  fully  endorsed  Hirsehberg's  conclusion. 
Emmert  recommends  hyoscine  in  all  cases  where  energetic 
and  prompt  mydriatic  action  is  desired.    C.  Walter  found 

•  It  has  been  suggested  to  the  author  that  some  explanation  of  the 
use  of  this  word  should  be  given, in  view  ol  its  special  application 
l iv  the  late  Professor  Graham  to  designate  another,  but  apparently 
analogous,  class  ol  (acts.  lie  therefore  lakes  this  opportunity  ol 
stating  thai  the  wi  rd  is  here  used  m  its  strictly  etymological  sense, 
being  derived  from  occludo,  "to  shut  up"  or  "lock  in." 
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that  a  more  rapid  and  greater  dilation  of  the  pupil  was 
obtained  with  a  }  to  a  1  per  cent,  solution  of  hyoscine  than 
with  a  1  per  cent,  solution  of  atropine,  the  duration  of 
mydriasis  (dilation  of  pupil)  however  being  briefer. 

Remarkable  hypnotic  effects  with  the  hyoscine  salts  are 
reported  especially  in  the  case  of  insane  patients,  and  most 
especially  in  extreme  cases  of  excited  or  raving  insanity. 

In  the  tremors  of  paralysis  agitans,  even  in  very  grave 
cases,  hyoscine  has  been  found  by  Erb  to  act  as  a  most 
excellent  palliative.  In  other  nervous  disorders  it  has  been 
successfully  used. 

Tertian/  Amyl  Nitrite  (Bertoni's  " amylonitrous  ether"), 
CsHuNOo  (see  this  Journal,  1889,  1003).— The  boiling 
point  of  this  "ether"  is  not  as  stated  (Joe.  cit.),  "about 
30°  C,"  but  as  Bertoni  now  states  "  93°  C." 

Antipyrineand  Nitrites.  Their  Antagonism. — According 
to  Knorr,  when  an  acid  aqueous  solution  of  antipyrine  is 
brought  into  contact  with  potassium  nitrite,  a  slightly  soluble 
crystalline  substance  of  bluish-green  colour  is  formed,  viz., 
isonitroso-antipyrine,  CnHuN:iO:). 

H.  C.  Wood  and  J.  Marshall  have  shown  this  latter 
compound  to  be  devoid  of  any  action  either  on  dogs  or 
rabbits  ;  also  a  dog  when  given  antipyrine  followed  very 
soon  by  ethyl  nitrite,  showed  no  abnormal  condition 
whatever.  Antipyrine  would  thus  seem  to  be  capable  of 
diminishing  and  even  wholly  neutralising  the  possible 
detrimental  action  of  a  nitrite,  whilst,  on  the  other  hand, 
antipyrine  itself  is  debarred  from  all  action  by  the  presence 
of  sufficient  nitrite. 

Bromoform,  CHBr3. — A  colourless  limpid  liquid  of  a 
peculiar,  sweetish,  agreeable  taste.  It  is  easily  soluble  in 
alcohol,  but  only  slightly  so  in  water,  live  or  six  drops 
dissolving  in  100  grms.  of  water  only  after  long  and  violent 
shaking.  This  aqueous  solution,  if  well  corked,  may  lie 
preserved  for  a  long  time. 

Bromoform  is  an  anaesthetic  like  chloroform,  but  it  does 
not  irritate  the  mucous  membrane  of  the  mouth  as  chloro- 
form does.  Moreover,  experiments  by  Horroch  (Ocstcrrcich. 
Med.  Jahrb.  1883,  497)  have  proved  that  complete 
anaesthesia  is  obtained  by  much  smaller  respiratory  (loses 
of  bromoform  than  of  chloroform.  By  internal  and  sub- 
cutaneous treatment  with  bromoform,  warm-blooded  animals 
were  placed  in  nareoses  lasting  from  four  to  eight  hours. 
These  were  induced  within  j  to  36  minutes  after  subcu- 
taneous administration  of  0' 1 — l'O  grm.  of  bromoform, 
and  were  always  accompanied  by  a  fall  of  temperature  of 
from  3°  to  5°  C. 

Great  success  attended  the  use  of  a  solution  of  bromo- 
form in  water  to  which  a  little  alcohol  had  been  added,  in 
eases  of  whooping  cough  complicated  with  pneumonia,  by 
Stepp  and  Goldschmidt  (Veutsch  Med.  Wochenschr,  1889, 
No.  31). 

Bryonia  alba  and  its  active  constituent,  Bryonidin,  have 
recently  been  found  to  act  as  a  most  powerful  Haemostatic 
(capable  of  arresting  haemorrhage). 

Petrescu  and  Eliau  (Deutsch.  Med.  Zeit.  1889,  487) 
commend  the  merits  of  white  bryony  {Bryonia  alba)  as  a 
haemostatic  of  prime  efficacy.  This  is  a  new  use  of  the 
drug.  An  infusion  is  made  of  20 — 25  grms.  of  the  dry  root 
in  300  grms.  of  hot  water,  and  the  liquid  is  evaporated 
down  to  150  grms.  This  liquid  is  mixed  with  syrup  for 
administration.  The  above  investigators  succeeded  in 
isolating  from  bryony  root,  besides  several  resins  and  acids, 
also  a  glucoside  which  they  considered  to  be  Bryonin.  Its 
general  action  corresponds  to  that  of  the  root.  However, 
more  recently  still,  A.  Mankowsky  (Inaug.  Dissert.  Dorpat, 
1889)  reports  that  he  has  found  two  glucosides  in  Bryonia 
alba,  viz.,  bryonin  and  bryonidin,  and  he  further  states  that 
only  bryonidin  possesses  toxic,  and  therefore  therapeutic 
properties.  It  is  to  be  specially  noted  that  red  bryony 
(Bryonia  dioica),  easily  confounded  with  the  preceding, 
possesses  no  haemostatic  virtues  whatever.  The  physiological 
action  of  Bryonia  alba  consists  of  a  progressive  contraction 
of  the  capillaries,  which  may  be  continued  until  a  complete 
arrest  of  the  circulation  is  secured.  For  antihsemorrhagic 
effect  Bryonia  alba  appears  to  far  transcend  any  other 
agent  as  yet  known. 


Chloral-amide,  CCl.,.CH(OH)(XH.CHO),  a  recently 
discovered  and  synthetically  prepared  hypnotic  formed  by 
the  addition  of  anhydrous  chloral  (CCLj.CHO)  to  form- 
amide  (CHO.NH3).  Chloral-amide  is  prepared  in  colour- 
less crystals,  soluble  in  9  parts  of  water,  or  in  l\  parts  of 
96  per  cent,  alcohol.  Its  taste  is  mildly  bitter,"  and  not 
acrid.  Its  aqueous  solution  must  lie  prepared  cold,  since 
the  compound  decomposes  when  heated  above  Co  t'.  Its 
aqueous  and  alcoholic  solutions  are  not  affected  either  by 
weak  acids  or  silver  nitrate  solution.  By  caustic  alkali's 
they  are  decomposed  rapidly,  and  slowly  by  alkaline  car- 
bonates. Therapeutic  value  has  been  tested  by  Hagen  and 
Hubner,  Lettow,  Rabow,  Reichmann,  and  Kny  (Wiener 
Med.  Presse,  1889,  1361).  As  a  hypnotic  it  has  been 
proved  superior  to  chloral  hydrate. "  Of  most  value  in 
cases  of  nervous  insomnia  and  similar  disorders.  Disagree- 
able accessories  not  noticed  (liabuir).  This  hypnotic  may 
be  taken  internally  as  a  powder,  prepared  by  triturating 
1—3  grms.  of  the  amide  with  1  grm.  of  fenuel-oil  sugar 
( Elceosaccharum  Faniculi). 

Mercury  Preparations. — Their  relative  toxic  strengths 
compared.  As  the  result  of  a  series  of  experiments  by 
Zeising  of  Breslau  (First  Congress  Germ.  Dermatolog.  Soc. 
Prague,  June  1889)  it  was  shown  that  the  absolute  mercury 
strength  of  any  preparation  used  has  less  share  in  the  toxic 
result  produced  than  the  degree  of  absorbability  of  the 
preparation  into  the  organism. 

Dithiosalicylate  of  Sodium — 

(CO.OHXHO)C6H3S.SC6Ha(UI[)(CO.OH). 

Dithiosalicylate  of  Sodium  Land  II.  prepared  by  Damn 
are  two  isomeric  substances  constituted  as  above.  The 
salt  No.  II.  has  been  experimented  upon  by  Lindenhorn, 
who  found  it  to  be  a  valuable  antiseptic  and  disinfectant, 
much  more  powerful  than  salicylate  of  sodium. 

It  is  a  greyish-white  powder,  very  hygroscopic,  and 
soluble  in  water.  Any  acid  added  to  the  solution  pro- 
duces a  precipitate  of  yellow  viscid  drops,  consisting  of 
aminosalicylic  acid.  Ferric  chloride  added  to  the  aqueous 
solution  of  the  soda  salt  produces  a  faint  violet  colouration. 
According  to  Hneppe  a  20  per  cent,  solution  of  dithio- 
salicylate of  sodium  destroys  the  spores  of  anthrax  in  the 
course  of  45  minutes.  Salicylate  of  sodium  has  no  such 
action.  Lindenhorn  claims  the  following  advantages  over 
ordinary  sodium  salicylate :  The  dithiosalicylate  need  not 
be  given  in  such  large  doses  as  salicylate.  It  has  no  ill 
effect  on  the  stomach,  heart,  or  large  vessels  ;  does  not 
produce  collapse  nor  singing  in  the  ears.  It  promises  to 
he  a  more  valuable  anti-rheumatic. 


PATENTS. 

Improvements  in  the  Production  of  O.ryyen  and  Hydrogen 
in  Large  Quantities  by  Means  of  the  Electrolysis  of 
t  Water,  applicable  for  Ballooning  ami  other  Uses. 
I).  Latchiuoff,  St.  Petersburg,  Russia.  Eng.  Pat.  15,935, 
November  3,  1888.     11</. 

See  under  XL,  page  196. 


A  Process  for  making   Hydrogen   Peroxide.     Dr.  Traube, 
Breslau,  Germany.     Ger.  Pat.  48,542,  December  5,  1888. 

Schonbein  has  shown  (Verhand.  d.  Naturfonsch.  Ges.  in 
Basel,  N.F.,  Part  II.,  426)  that  when  zinc  amalgam  is 
shaken  up  with  water  and  air,  there  is  formed,  together  with 
zinc  hydrate,  a  small  quantity  of  hydrogen  peroxide,  which 
even  after  long  shaking  does  not  rise  above  ^t;—-  part. 
According  to  Traube  the  reactions  are  as  follows  : — 


Zn  +  2  H20  +  02  =  Zn(OH),  +  HA- 


IL 


Zn  +  Hs02  =  Zn(OH).. 
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Hydrogen  peroxide  therefore  is  found  in  such  a  small 
proportion  only  because  it  is  again  almost  completely  decom- 
posed by  the  zinc.  This  does  not,  however,  occur  if  an 
alkaline  earth  is  present.  In  such  a  ease  the  hydrogen  per- 
oxide forms  a  superoxide  of  the  alkaline  earth.  Accordingly 
zinc  amalgam  and  milk  of  lime  are  shaken  up  with  air  when  a 
precipitate  of  zinc  hydrate  and  calcium  superoxide  separates, 
which  is  decomposed  by  an  acid  that  forms  an  insoluble 
compound  with  zinc  and  lime.  Lime  water  does  not  give 
such  good  results  as  milk  of  lime.  Cadmium  amalgam  acts 
in  the  same  way  as  .zinc  amalgam.  The  amalgam  should 
contain  at  the  most  1  part  of  zinc  or  cadmium  to  1,000  of 
mercury. — II.  S.  P. 


An  Improved  Process  for  Producing  Ozone  Water  in 
which  the  Ozone  is  Retained  for  a  Considerable  Period 
without  Alteration.  B.  Graf  and  1''.  Piekenbrock,  Berlin, 
Germany.     Eng.  Pat.  15,526,  October  3,  1889.     Ad. 

A  small  quantity  of  hydrochloric  acid  and  of  an  alkaline 
chloride  is  added  to  the  water,  through  which  ozonised 
oxygen  is  passed,  to  improve  the  keeping  properties  of  the 
product.     (Compare  this  Journal  1890,  3— 10.)— G.  H.  13. 


XXII.-EXPLOSIVES.  MATCHES,  Etc. 

Determination    of  the    Detonating    Point  of    Explosives. 
liein.     Ze'its.  f.  angew.  Chem.  1889,  667—669. 

The  author  has  been  in  the  habit  of  using  Horsley's  method, 
which  consists  of  floating  on  an  oil-hath  a  small  dish  con- 
taining the  powder  and  heating  until  the  powder  tires,  noting 
the  temperature  of  the  bath  at  the  time.  To  avoid  sublima- 
tion of  sulphur  to  a  certain  extent,  he  did  not  introduce  the 
powder  until  after  the  bath  had  been  heated.  The  method 
has  disadvantages  as  for  higher  temperatures  (200°  to  450°)  ; 
special  baths  must  be  used ;  and,  again,  the  thermometer 
does  not  necessarily  give  the  true  temperature  of  the  powder. 
An  apparatus  is  described  which  would  seem  not  to  possess 
these  disadvantages.  A  test  tube  is  fixed  in  the  axis  of  a 
sheet-iron  cylindrical  vessel  with  conical  top.  This  sheet-iron 
vessel  is  about  30  cm.  in  height  and  8  cm.  in  diameter;  it  is 
surrounded  by  another  similar  sheet -iron  vessel  covered  with 
asbestos,  and  about  15  cm.  in  diameter.  The  bottom  of  the 
outer  vessel  contains  a  hole,  which  admits  of  the  entrance  of 
a  Bunsen  flame.  The  whole  forms  a  sort  of  air-bath.  When 
the  temperature  has  been  raised  trials  are  made  by  dropping 
a  few  grains  of  the  powder  under  examination  into  the  test 
tube.  The  result  is  watched  through  spy  holes  in  the  side 
of  the  apparatus,  and  the  temperature  is  registered  by  a 
thermometer  in  the  tube.  The  apparatus  seems  to  give  very 
good  results,  and  as  many  as  20  or  30  determinations  may 
be  made  in  an  hour. — T.  L.  B. 


Report   upon    Questions   relating   to   the   Employment   of 

E.rplosices    in    Presence   of    Firedamp.       Annates    des 
Mines,   14,    1888,    197—376  ;  and   Proc.   Inst.  Civil  Eng. 

99,  loo. 

Tuts  is  an  exhaustive  report  of  a  special  sub-commission 
appointed  by  the  French  Government  to  determine  the 
behaviour  of  the  different  explosives  capable  of  use  in  mines 
in  the  presence  of  firedamp.  The  sub-commission  was  com- 
posed of  11  members,  of  whom  Mr.  Mallard  was  president. 
The  report  is  divided  into  five  chapters,  preceded  by  an 
historical  note,  and  followed  by  tables  and  appended  notes. 
Chapter  I.  describes  the  apparaius  and  mode  of  experiment. 
( 'liapter  II.,  explosives  freely  suspended  in  firedamp  mixtures. 
Chapter  III-,  explosives  exploded  in  a  closed  vessel. 
Chapter  IV.,  mode  of  firing  shot  in  the  mine;  and,  Chap- 
ter V.,  conclusions. 


The  conclusions  are  as  follow  : — 

1.  Even  explosives  under  water  can  inflame  firedamp 
mixtures  with  air  by  means  of  the  dust  of  the  mini-. 

2.  Tlie  greater  number  of  known  explosives  arc  capable 
of  igniting  firedamp  mixtures  when  exploded  freely  in  the 
atmosphere.  Among  these  explosives  are  dynamite,  gun- 
cotton  (either  military  or  mining,  particularly  the  latter), 
dynamite  gelatin,  and  l'aulille's  ammoniac  dynamite. 

3.  It  is,  however,  possible  to  find  explosives  which 
detonate  at  a  temperature  sufficiently  low  to  avoid  inflamma- 
tion of  firedamp  mixtures,  at  least  in  the  great  majority  of 
cases,  when  freely  exploded  in  the  atmosphere.  Among  the 
explosives  experimented  on  which  approximately  fulfil  this 
condition  are:  (1),  the  intimate  mixture  of  50  parts  dynamite 
with  50  parts  of  crystallised  carbonate  of  soda,  or  sulphate 
of  soda  with  10  equivalents  water  of  crystallisation,  ammonia 
alum,  and  ammonium  chloride  ;  (2),  Moulin-Blanc  pyroselin 
powder;  (3),  mixtute  of  20  parts  dynamite,  at  75  per  100, 
and  80  parts  of  nitrate  of  ammonia  ;  (4),  mixture  of  20 
parts  of  gun-cotton  titrating  173  cc.  nitrogen  dioxide  and 
80  parts  nitrate  ammonia  ;  (5),  bellite,  of  which  the  com- 
position is  not  known  with  certainty,  and  the  experiments 
have  not  been  sufficiently  numerous  ;  (6),  Favicr's  explosh  e, 
containing  90  parts  of  nitrate  of  ammonia,  10  parts  rnouo- 
nitronaphthalene,  which  appears  to  equal  bellite  in  security. 
It  requires,  however,  further  experiment. 

4.  Because  of  the  complexity  and  variability  of  the 
phenomena  occurring  during  the  detonation  of  explosives 
free  to  air,  it  will  be  prudent  to  avoid  firing  shots  in  the 
mine,  even  with  charges  considered  the  safest,  at  points 
where  the  mixture  of  air  and  firedamp  is  inflammable.  The 
choice  of  explosives  must  be  considered  as  diminishing 
danger,  but  not  as  absolutely  suppressing  it. 

5.  It  is  necessary  to  employ  the  explosives  under  con- 
ditions such  as  to  develop  from  them  the  maximum  useful 
work.  Economy  and  security  are  in  accordance  to  recom- 
mend this  rule.  To  accomplish  this  the  following  conditions 
are  necessary.  The  explosive  must  be  rammed  with  care, 
and  the  hole  must  be  sufficiently  deep.  No  void  space  must 
be  left  either  in  front,  behind,  or  round  the  cartridge.  The 
Bickford  fuse  must  not  be  placed  in  contact  with  the  explo- 
sive if  it  is  used,  and  the  dangers  of  the  fuse  are  sufficiently 
great  to  make  it  desirable  to  replace  it  by  some  more  certain 
mode  of  ignition. 

The  commissioners  further  remark  that  their  conclusions 
led  to  abandoning  the  use  of  mining-powder  in  mines  where 
firedamp  is  known  to  exist,  and  even  to  place  under  suspicion 
ordinary  dynamite,  dynamite  gum,  ammoniac  dynamite, 
such  as  is  actually  manufactured.  Of  these,  dynamite  gum 
appears  to  be  the  most  dangerous.  The  explosives  which 
give  greatest  security  are  the  binary  mixtures  of  dynamite, 
gun-cotton,  dinitrobenzene  with  nitrate  of  ammonia;  but  the 
best  mode  of  manufacturing  and  protecting  these  mixtures 
from  atmospheric  moisture  has  still  to  be  experimented  on. 
The  breaking  up  of  the  coal  and  rock  by  them  also  requires 
practical  study.  The  commission  recommend  the  Government 
to  prepare  sample  cartridges  and  issue  them  to  mining 
engineers  who  may  be  willing  to  conduct  practical  trials 
with  them  in  ordinary  work. 

To  the  main  report  is  added  a  supplementary  one  dialing 
more  minutely  with  the  conditions  of  the  explosion  of  fire- 
damp, and  in  the  conclusions  it  is  stated  that  the  tempera- 
ture of  inflammation  of  firedamp  is  500°  C,  but  it  is 
necessary  that  the  action  of  this  temperature  should  be 
prolonged  to  produce  ignition.  Because  of  this  fact,  and  the 
almost  instantaneous  mixture  of  the  products  of  combustion 
with  the  atmospheric  air  which  causes  them  to  cool  rapidly, 
explosives  in  which  the  temperature  of  explosion  is  less  than 
2,200°  C.  are  incapable  of  inflaming  firedamp  mixtures  when 
detonated  under  normal  conditions. 

The  hole,  however,  must  be  carefully  tamped,  as  the 
greater  the  imperfection  of  wadding,  the  greater  I  lie  danger, 
and  free  explosion  in  air  is  the  most  dangerous  of  all.  In 
the  supplementary  report  the  experiments  with  binary 
mixtures  are  detailed  minutely,  and  it  is  again  stated  that 
nitrate  of  ammonia  is  the  best  substance  to  be  used  in 
connexion  with  the  explosives.  The  reports  are  illustrated 
with  figures  of  tin-  apparatus  used,  and  uumerous  tables 
are  given. 
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PATENTS. 

Improved    Machine    for    Making    Cartridges    of   High 
Explosives.     XV.  D.  Borland,  London.     Eng.  Pat.  1321, 

January  24,  1889.     Sd. 

The  invention  consists  essentially  of  a  contrivance  for 
causing  an  intermittent  feed  of  the  explosive  material  into 
the  cartridge  case  or  tuhe  or  other  suitable  mould  in  which 
the  explosive  has  to  he  formed,  and  also  causing  the  plunger 
which  presses  the  material  to  work  on  and  not  in  the 
material,  and  to  act  with  a  certain  maximum  force  which 
can  be  determined  beforehand.  For  details  of  the  machine, 
the  specification,  which  is  furnished  with  drawings,  must  be 
consulted. — W.  M. 


A  Process  for  Granulating  and  Glazing  Gelatinous 
Explosives.  O.  Imray,  London.  From  F.  C.  Glaser, 
Berlin,  Germany.    Eng.  Pat.  2078,  February  5,  1889.     id. 

The  compound,  while  still  in  a  plastic  condition,  is  moulded 
into  sheets  or  rods,  which  are  cut  into  small  pieces,  dried, 
and  subdivided  by  passing  them  between  grooved  rollers. 
The  dust  is  sifted  out  for  subsequent  compounding  and  the 
granules  are  polished  in  an  inclined  revolving  vessel  and 
glazed  with  plumbago. — XV.  M. 


XXIII.-ANALYTICAL  CHEMISTRY. 

Electricity  in  Chemical  Manipulation.     R.  Fessenden. 
Chem.  News,  61,  1 — 5. 
Description  of  chemical  apparatus  in  which  electricity  is 
employed. 

1.  For  Rapid  Evaporations  in  Vacuum. — A  is  a  piece 
of  plate  glass,  with  hole  bored  in  centre,  and  fitted  with  a 
cork,  II,  carrying  two  wires  which  are  connected  to  the  ends 

Fig.  1. 


of  the  platinum  coil  W,  packed  in  magnesia.  The  dish, 
with  the  liquid,  is  placed  on  stand  B,  and  covered  by  bell- 
jar.  F  is  connected  to  a  filter  pump,  and  the  ends  of  the 
coil  to  a  primary  battery.  More  liquid  is  added  from  time 
to  time  through  E. 

2.  Automatic  Heat  Regulator. — A   is   a   piece   of   glass 
tubing,  connected,  first,  to  vertical  piece   of   thermometer 


tubing  15,  second,  to  reservoir  C,  having  stop-cock  at  1>,  and, 
third,  to  the  T-piece  E. 

K  is  connected  to  the  bulb  of  an  air  thermometer.  The 
branch  H  is  connected  by  india-rubber  tubing  to  the  vessel, 
I,  containing  mercury,  wdiich  may  be  raised  or  lowered  by 
means  of  the  pulley.     Through  C  a  carbon  rod    resting  on 

Fig.  2. 


the  capillary  portion  of  C;  through  A,  a  platinum  wire,  N 
is  fused.  O  is  an  electro-magnet,  and  the  connexions  are  as 
shown.  Q  is  a  plunger,  held  by  a  spring  in  a  piston,  so  that 
when  the  magnet  is  not  acting,  the  gas  can  pass  freely  through 
R  to  R,.  The  apparatus  is  used  as  follows :  the  cocks  H 
and  T  being  open,  whilst  G  and  D  are  shut — it  is  then  a 
simple  air  thermometer.  When  used  as  a  regulator,  cocks 
G  and  1)  are  opened,  and  the  height  of  mercury  adjusted  so 
that  it  nearly  touches  the  carbon  rod  M ;  cocks  (i,  II,  and 
T  are  now  closed  :  if  the  temperature  rises  the  electric  circuit 
will  he  complete,  and  the  plunger  will  diminish  the  gas 
supply.  This  apparatus  will  maintain  the  temperature 
constant  to  0'5°,  it  may  be  used  with  any  pressure  of  gas, 
and  with  one  galvanic  cell,  will  work  for  months. 

— W.  W.  H.  G. 


New  Apparatus  for  Testing  Materials  in  Tension  and 
Compression.  II.  Bonnami.  Le  Genie  Civil,  15,  1889, 
■475  ;  and  Proc.  Inst.  Civil  Eng.  99,  7. 

Ms.  Buignet,  of  Havre,  has  succeeded  in  producing  a 
simple,  accurate  and  automatic  machine,  suitable  for  testing 
Portland  cement,  in  a  very  ingenious  manner. 

His  apparatus  consists  essentially  of  two  vertical  tubes, 
the  one  being  rigid  and  the  other  flexible ;  the  latter 
terminating  in  a  reservoir  provided  with  an  escape  valve. 
Both  tubes  are  connected  to  a  pan,  closed  above  by  an 
india-rubber  diaphragm.  The  tubes  and  pan  are  filled  up 
to  a  datum  line  with  some  suitable  liquid,  preferably 
mercury  ;  the  space  between  the  mercury  and  the  diaphragm 
is  filled  with  water. 

On  raising  the  reservoir  no  pressure  is  exerted  on  the 
diaphragm  if  the  escape-valve  be  closed;  care  being  taken 
that  the  height  of  the  reservoir  above  the  datum  never 
exceeds  760  millimetres  (29-92  in.).  On  opening  the 
valve  the  mercury  slowly  escapes,  and  exerts  a  pressure  on 
the  diaphragm  in  virtue  of  its  height  in  the  rigid  tube,  to 
which  it  is  proportional. 

The  whole  of  the  apparatus  is  mounted  on  a  cast-iron 
stand.  The  pan,  which  is  a  part  of  the  same  casting,  has 
two  cavities  ;  one  is  in  communication  with  the  rigid  tube, 
and  the  other  with  the  flexible  tuhe  and  reservoir.  The 
upper  part  of  the  flexible  diaphragm  is  covered  by  a  brass 
disc,  on  wdiich  a  bent  standard  is  pivoted ;  one  of  the 
pulling  slips  is  suspended  from  the  upper  part  of  this 
standard,  and  the  other  clip  is  provided  with  an  adjusting 
screw  for  bringing  the  clips  up  to  their  work  when  the 
briquette  is  inserted. 

The  load  on  the  briquette  is  measured  by  the  height 
of    the    mercury   column   in  the   rigid  tube.     The    height 
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bt-iiip  indicated  and  registered  by  means  of  a  float,  a  string 
attached  to  it  passes  over  a  ratchet-pulley,  and  is  kept  tight 
by  a  balance  weight  on  the  other  end.  The  ratchet  allows 
the  index  to  rise,  but  not  to  fall,  unless  the  pawl  is  released. 
The  reservoir  valve  is  provided  with  a  divided  disc  to 
indicate  the  amount  of  opening,  and  consequently  the 
rate  at  which  the  load  is  applied  to  the  briquette.  The 
reservoir  itself  slides  up  and  down  a  guide  pillar  ;  on  leaching 
the  top  it  is  held  in  position  by  a  catch.  The  modus  operandi 
is  as  follows :  The  briquette  having  been  inserted  in  the 
clips  and  screwed  up,  the  reservoir  is  raised  and  the  valve 
opened,  when  the  mercury  gradually  rises  in  the  fixed  tube, 
and  applies  the  load  on  the  specimen  until  fracture  occurs. 
The  mercury  suddenly  falls,  but  leaves  the  index  in  its 
highest  position,  thus  indicating  the  breaking  stress  in 
kilogrammes  per  square  centimetre  on  the  fractured  area. 

By  a  slight  modification  the  apparatus  may  be  adapted  for 
compression  as  well  as  tension  tests. 


The  Determination  of  the  Specific  Graoity  of  Viscous  and 
Frothy  Syrups,  frc.     A.  Genieser.     Zeits.  f.  angew.  (  hem. 
1890,  4-4—45. 
The  removal  of   the   air  from    frothy   syrups   in   order   to 
determine  their  specific   gravity,  is  often  effected  by  heating 
them  on  the  water-bath  in  a  funnel  with  its  tube  closed  by  a 
glass  rod.     Even   lifter   eight  hours'    heating   at    100°,   the 
complete  removal  of  the  air  cannot  be  effected  in  this  way, 
and  further  there  is  a  considerable  loss  of  moisture  noticeable 
after  half  an  hour's  heating.     To   overcome  these  sources  of 
error  the  following   process  is  adopted  : — The   syrup  is  first 
warmed   so  as  to  thin   it,  filtered  through  a  wire  gauze  and 
transferred  to  a  specific  gravity  bottle,  which  is   about  two- 
thirds  tilled  with  it  and  weighed.     The   bottle  is  then  heated 
in  a  suitable  bath  (oil-bath  or  bath  of   hydrochloric   acid) 
until  the  syrup  boils  briskly  and  is  kept  for  a  few  minutes  at 
this   temperature.     The    air    collects   above    the   liquid    in 
bubbles  and  these  are  broken  up  and  the  air  driven  out  by 
the  addition  of  water  after  the  bottle  has  cooled  to  17  ■  5°.   The 
bottle  is  filled  up  with  water  and  the  whole  weighed.     The 
difference  between  the  two  weighings  will  give  the  weight  of 
water  added  and  thus  the  weight  of  syrup  (free  from  water) 
is  got  ;  the  weight  of  water  contained  by  the  bottle  at  17 '5° 
being  known,  the  specific  gravity  of  the  syrup  is  obtained. 

— C.  A.  K. 


tinual  opening  of  the  bottles;  such  absorption  is  not  indicated 

by  the  solutions  themselves,  and  whenever  evidence  of  the 
presence  of  nitrous  acid  in  a  sample  is  obtained  it  is 
necessary  to  perform  a  separate  experiment  with  only  the 
reagents  themselves,  If  the  two  be  kept  mixed,  however, 
any  absorption  of  nitrous  acid  from  the  air  is  at  once 
indicated;  the  solution  then  only  needs  treating  with  a 
small  quantity  of  zinc  dust  to  fit  it  perfectly  for  use. 

— T.  L.  li. 


Detection  of  Small  Quantities  of  Nitrous  Acid.    G.  Lunge. 

Zeits.  f.  augew.  Chem.  1889,  666—667. 
Solution  of   a-naphthylamine,  even   when  made  from  the 
pure  white  salt,  very  soon  becomes  coloured,  and  the  original 
delicacy  of  the  reagent  is  lost.     Furthermore,  in  very  dilute 
solutions  (such  as  one  to  a  thousand  millions),  the  reaction 
is  exceedingly  slow,  so  that   in  some  cases  it  is  even  doubt- 
ful whether  "the   colouration   may  not   be  due  to   nitrous 
acid  contained  in   the  air.     Warming  hastens  the  reaction, 
but  even  then  15 — 20  minutes  maybe  necessary.     Ilosvay 
has   shown   that  colouration   is    more   quickly   effected   if 
acetic  acid  be  used  instead  of   hydrochloric   or  sulphuric  ; 
and,  besides   this,  the  reaction  is  more  marked.     He  points 
out  also  that  by  boiling  solid  naphthylamine  with  water, 
and  pouring  off  the  clear  liquid,  a  solution  is  obtained  which 
does  not  darken   on   standing.     He  carries  out  the  test  as 
follows: — (a.)  0*5  grm.  of    sulphanilic  acid  is   dissolved 
in    150  cc.  of   dilute  acetic  acid,     (i.)  0-1  grm.  of   solid 
naphthylamine  is  boiled  with  20  cc.  of  water,  and  the  colour- 
less solution  poured  off;  150  grins,  of  dilute  acetic  acid  are 
then  added  to  this  solution.  About  20  cc.  of  the  sample  solution 
are  taken,  a  few  cc.  of  the  sulphanilic  acid  solution  added, 
and  the  whole   warmed    to  70°— 80°    when  naphthylamine 
solution    is    added.     Red    colouration    is    produced   very 
quickly  if  only  small  quantities  of  nitrous  acid  be  present  ; 
if  comparatively  large  quantities   be  present   only  a  yellow 
solution  is  obtained,  unless  a  more  concentrated  naphthyl- 
amine solution  is  used.     The  present  author  introduces  an 
improvement  by  mixing  together  the   sulphanilic  acid  and 
naphthylamine  solutions,  and   keeping   them  so  mixed  for 
use.      Winn    the    two    solutions    are    kept    separate,    small 
quantities  of  nitrous  acid  are  absorbed  from  the  air  by  con- 


Analysis  of  Tungsten,  Ferro-Tungstcn,  Tungsten  Steel, 
Ferro-Chromium,  and  Chromium  Steel.  A.  Ziegler. 
Dingl.  Polyt.  J.  274,  513—528. 

Tungsten   for   steel-making  occurs    in    commerce    as    a 
brownish  or  black  powder.     Of  two  samples  examined,  one 
was  of  the  former  hue,  and  was  partly  oxidised,  containing 
only  75  percent,  of  tungsten  (I.),  while  the  other  was  a  pure 
black,  and  in  it  91  per  cent. of  the  metal  was  present  (II.). 
Various  methods  of  attacking  these  were  tried: — Roasting  in 
air  (compare  Chem.  Zeit.  13,  65)   is  slow  and  uncertain, 
though  it  may  be  aided  by  the  use  of  ammonium  nitrate  ; 
hydrofluoric  acid  only  acts  on  the  impurities  present,  such  as 
iron,  manganese,  ami  silicon  ;  aqua  regia  is  effective  only  on 
prolonged  and  repeated  digestion;    alkaline  carbonates   act 
only  on  the  Oxide,|and  therefore  require  the  aid  of  air  to  attack 
the  metal ;  it  is  possible  to  approximately  gauge  the  extent 
of  oxidation  of  any  given  sample  byjdetcrmininglthe  quantity 
of  alkaline   tungstate  formed  by  dusting  it   into  a   bath  of 
alkaline  carbonate  kept  very  fluid  so  as  to  allow  the  particles 
to  sink  promptly  ;  240  parts  of  sodium  carbonate  and  160 
parts  of  nitre  are  a  good  flux,  but  attack  platinum  ;  sodium 
bisulphide,   dissolves    the  substance   readily  ;  nitric    acid  is 
almost   without  action;   hydrochloric  acid   and  potassium 
chlorate  act  hut  slightly.    All  the  above  reagents  behave  alike 
to  the  two  varieties  of  commercial  tungsten.    Strong  sulphuric 
acid  formed   a   certain  amount   of  the   blue   oxide    (WgOg) 
with  the  brownish  sample,  and  had  no  action  on  the  black  ; 
heated,  it  yielded  the    blue  oxide   in    both   cases ;    and  on 
cooling  gave  a  blue  solution  with  Sample  II. ;  concentrated 
hydrochloric  acid  caused  the  evolution  of  gas  with  (I.),  and 
the  formation  of  a   blue  colouration  becoming  violet ;  with 
(II.)   a  blue  solution  was   obtained,  which   finally   became 
yellow ;    on  heating,   both   samples   gave  a   yellow  liquid, 
from  which  a  yellow  solid  (?  \V03)    eventually   separated  ; 
hydrofluosihcie  acid  of  sp.  gr.  1  •  06  gave  a  permanent  blue 
solution  with  ( I.),  and  a  turbid  liquid,  blue  only  by  reflected 
light  (on  filtering  which  the  liquid  was  found  to  be  colour- 
less), with   (II.).     ( )n  this    a  method    for  determining   the 
proportion  of  oxide  to  metal  might   be  based,  though  strict 
attention   to  conditions  would  be   necessary,  as,  by  the   use 
of    excess  of    acid,   no   perceptible  reaction   occurred    with 
either  specimen.     Sodium  nitrate  was  found   to   attack  both 
samples  thoroughly.     The    separation  of  tungstic  acid  from 
an  alkaline  tungstate  is  best   effected   by  sulphuric   or  nitric 
acid,  and  not   by  hydrochloric  acid,  which  retains  a  portion 
in  solution. 

Analysis  of  Commercial  Tungsten. — On  these  facts  the 
following  method  is  based  : — One-half  to  1  grm.  of  the 
sample  is  finely  powdered  in  an  agate  mortar  and  fused  with 
sodium  nitrate  in  a  silver   crucible   for  about    half  an  hour, 

I  and  the  melt  dissolved  by  digestion  with  water.  Any 
insoluble  matter  is  filtered  off  and  treated  with  strong 
hydrochloric  arid  ;  should  it  dissolve  slowly  or  leave  a 
yellow   residue,   it   contains  unattached   tungstic  acid,  and 

I  the  residue  must  be  re-fused  with  sodium  nitrate,  and  its 
aqueous  solution  dealt  with  just  as  the  main  quantity  was. 
A  portion  of  the  tungstic  acid  present  in  the  residue  will 
have  been  dissolved  by  the   hydrochloric   acid  and  must    be 

recovered  by  evaporating  twice  with  nitric  acid,  the  last 
traces  being  obtained,  if  thought  necessary,  by  nearly 
neutralising  the  filtrate,  acidified  with  nitric  acid,  by  means 
,  of  ammonium  carbonate,  and  precipitating  with  mercurous 
nitrate.  The  aqueous  solution  ot  the  main  melt  is  c\  aporated 
to  dryness  with  excess  of  nitric  acid,  heated  to  120  C,  an 
acid  solution  of  ammonium  nitrate  added,  filtered,  and  the 
tungstic  acid  washed  with  the  same  liquid.  Traces  of 
tungstic   acid   are   separated  by    concentrating   the    filtrate, 
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nearly  neutralising  with  ammonium,  carbonate,  and  pre- 
cipitating with  mercurous  nitrate,  allowing  the  mercurous 
tungstate  to  settle  for  12  hours.  At  this  stage  one  has  (i.) 
the  whole  of  the  tungsten  as  tungstic  acid  or  mercurous 
tungstate  mi  the  filter;  and  (ii.)  the  iron  and  manganese 
(together  with  a  little  silica)  in  the  filtrate.  (A  trace  of 
iron  which  was  originally  present  in  the  melt  as  sodium 
ferrate  may  be  found  in  the  filtrate  from  the  mercurous 
nitrate  treatment ;  the  author  suggests  the  avoidance  of 
this  possibility  by  decomposing  the  ferrate  by  passing  a 
stream  of  carbon  dioxide  through  the  aqueous  solution  of 
the  melt.)  The  tungsten  may  be  determined  by  dissolving 
the  mixed  tungstic  acid  and  mercurous  tungstate  through 
the  filter  with  ammonia,  evaporation  in  a  platinum  dish, 
cautious  ignition  until  the  weight  is  constant,  and  treatment 
with  hydrofluoric  acid  and  re-ignition  to  volatilise  traces 
of  silica,  and  final  weighing.  The  iron  and  manganese  are 
l"'-t  determined  in  another  portion,  so  as  to  avoid  the 
difficulty  of  dealing  with  the  small  quantities  existing  in 
the  filtrates  from  the  mercurous  nitrate  precipitations  of 
the  tungstic  acid  apart  from  the  main  portion  dissolved  in 
hydrochloric  acid.  For  this  put  pose  another  fusion  of  the 
original  sample  with  sodium  nitrate  is  made,  the  residue 
insoluble  in  water  dissolved  iu  hydrochloric  acid,  the 
solution  precipitated  with  sodium  carbonate,  the  mixed 
oxides  ignited  and  weighed  as  Fe203  and  Mull,,  then 
dissolved  in  hydrochloric  acid,  evaporated  with  sulphuric 
acid  (any  silica  filtered  off),  in  excess  of  zinc  oxide  added, 
the  solution  made  up  to  a  known  volume,  a  portion  drawn 
off  and  the  manganese  in  it  determined  by  titration  with 
potassium  permanganate. 

The  silica  in  the  sample  is  best  determined  on  a  fresh 
portion,  evaporating  the  aqueous  solution  of  the  melt  witli 
sulphuric  instead  of  nitric  acid,  thus  getting  the  tungstic 
acid  (containing  all  the  silica)  in  a  state  less  soluble  in 
ammonia  than  that  got  by  nitric  acid,  but  more  readily 
washed.  The  weight  of  the  mixed  silica  and  tungstic  acid 
is  taken,  the  former  volatilised  by  hydrofluoric  acid,  and 
thus  its  weight  determined. 

The  author  recommends  sodium  bisulphate,  as  an  alter- 
native flux  for  attacking  tungsten,  only  when  speed  is 
desired  at  the  expense  of  rigid  accuracy,  the  tungstic  acid 
not  separating  as  perfectly  as  with  sodium  nitrate;  the 
mode  of  work  is  similar  to  that  described  above. 

Analysis  of  Ferro-Tungsten. — This  may  be  effected  h\ 
the  process  given  for  commercial  tungsten,  but  the  following 
is  a  reliable  alternative: — 1  grin,  of  the  finely  powdered 
sample  (obtained  by  crushing  in  a  diamond  mortar  and 
sifting)  is  gently  warmed  for  some  time  with  concentrated 
hydrochloric  acid,  diluted  and  evaporated  with  nitric  acid 
ofsp.gr.  1-2;  the  use  of  dilute  aqua  regia  may  be  sub- 
stituted for  this  treatment.  The  solution  is  evaporated  on 
the  water-bath  with  excess  of  strong  nitric  acid,  and  when 
as  nearly  dry  as  possible  treated  with  a  solution  of  ammo- 
nium nitrate  acid  with  nitric  acid,  and  filtered.  The  residue 
consists  of  tungstic  acid,  silica,  and  anattacked  substance. 
The  filtrate  contains  iron,  manganese,  and  traces  of  tungsten 
and  silicon  ;  the  two  latter  can  be  precipitated  by  mercurous 
nitrate  if  it  be  not  intended  to  determine  the' two  former 
on  the  same  portion.  The  residue  is  dissolved  off  the 
filter  with  hot  ammonia  solution  (1:3)  into  a  platinum 
dish,  evaporated  to  dryness,  ignited,  and  weighed.  Any 
undissolved  matter  (original  substance  not  fully  attacked) 
may  be  fused  with  sodium  nitrate  as  described  under  the  I 
head  of  ■Analysis  of  Commercial  Tungsten." 

Silicon  is  best  determined  on  a  fresh  portion  by  heating 
with  sulphuric  acid  (it  is  noteworthy  that  the  dilute  acid 
(1  :  3)  acts  on  ferro-tungsten  with  evolution  of  sulphuretted 
hydrogen),  then  adding  dilute  aqua  regia  to  complete  the  | 
reaction,  evaporating  until  sulphuric  acid  begins  to  be  driven 
off,  adding  water,  filtering,  and  washing  with  1  per  cent, 
hydrochloric  acid;  as  silicon,  and  not  tungsten  is  hem"  ] 
estimated,  a  turbid  filtrate  is  harmless.  The  precipitate  is 
ignited,  weighed,  treated  with  hydrofluoric  acid,  reweighed, 
and  the  silicon  reckoned  by  difference. 

Analysis  of  Tungsten  Steel.—- 5  grins,  of  steel  is  warmed 
with  80  cc.  of  nitric  acid  of  sp.  gr.  1-2,  100  cc.  of  sulphuric 
aeid    (1  :  3)    added   as   soon   as   the    action   is   over,   and 


evaporated  until  sulphuric  acid  begins  to  escape.  Water  is 
added,  the  residue  is  collected,  washed  with  1  per  cent, 
hydrochloric  acid,  and  used  for  the  determination  of  silicon 
and  tungsten,  separation  being  effected  by  hydrofluoric  acid. 
The  filtrate  serves  for  the  estimation  of  manganese.  Carbon 
i<  determined  by  Eggertz'  method. 

Analysis  of  Ferro-Chromium.—Ferro-chvom'mm,  unlike 
feno-fungsten,  which  is  almost  indistinguishable  from  ferro- 
manganese,  possesses  a  characteristic  radiating  crystalline 
appearance,  and  is  notably  brittle ;  a  sample  maybe  pre- 
pared for  analysis  by  crushing  in  a  diamond  mortar  and 
sifting  the  product. 

The  specimen  used  by  the  author  contained  G7  per  cent, 
of  chromium;  it  was  little  acted  on  by  nitric  or  sulphuric 
acid  or  aqua  regia  ;  hydrochloric  aeid  attacked  it  fairly,  but 
left  a  refractory  residue.  In  its  tendency  to  form  refractory 
compounds  with  iron  and  manganese,  chromium  resembles 
tungsten,  and  therein  lies  the  chief  analytical  difficulty. 
The  action  of  cuprie  ammonium  chloride  upon  it  was 
incomplete,  ami,  indeed,  no  single  treatment  was  found 
effective.  0-5grm.  of  the  ferro-chromium  to  be  analysed 
is  fused  with  either  sodium  nitrate  or  a  mixture  of  240  parts 
of  sodium  carbonate  with  160  parts  of  potassium  nitrate,  or 
one  of  4  parts  of  fused  sodium  chloride,  1  part  of  fused 
sodium  carbonate,  and  1  part  of  potassium  el. 1,. rate. 

Instead  of  this  direct  treatment  it  may  be  previously 
exhausted  with  hydrochloric  aeid.  and  the  residue  attacked 
with  a  fusion  mixture  If  the  third  fusion  mixture  be  used, 
it  is  essential  to  continue  the  heating  for  a  moderate  time' 
only,  as  prolonged  heating  decomposes  the  chromate  first 
formed. 

The  melt  is  extracted  with  water,  and  the  aqueous  solution 
(containing  chiefly  the  chromium)  and  the  residue  (con- 
taining chiefly  the  iron  and  manganese)  analvsed  separatelv, 
or  together.  Iu  the  latter  case  the  residue' is  dissolved  iii 
hydrochloric  acid  (any  insoluble  matter  re-fused),  and  the 
solution  added  to  the  aqueous  solution  of  the  melt,  care 
j  being  taken  to  keep  the  whole  acid.  The  mixture  is 
evaporated  to  dryness,  and  heated  to  120°  C.  for  a  quarter 
of  au  hour  to  separate  silica,  taken  up  by  hydrochloric  acid, 
filtered,  and  the  residue  ignited,  weighed,  and  treated  with 
hydrofluoric  acid,  giving  the  silica.  Any  tangible  residue  of 
oxides  of  iron  aud  manganese  is  dissolved  iu  hydrochloric 
|  acid  precipitated  by  sodium  carbonate,  and  re-fused  with 
one  of  the  above  fluxes  to  make  sure  of  the  absence  of 
chromium.  The  filtrate  from  the  silica  containing  iron 
manganese  and  chromium  is  treated  by  Reinhardt's process 
(Staid  nnd  Eisen,  1889,  5;  this  Journal',  1889,  572),  modified 
by  the  author,  which  is  as  follows  : — 

To  the  boiling  solution  is  added  sodium  hvpophosphite 
(200  grm.  XalLfl ).;  in  400  cc.  of  water)  in  quantity  sufficient 
to  give  a  pure  green  solution  without  any  shade  of  yellow, 
pure  zinc  oxide  in  suspension  in  water  added  while  it' is  still 
hot,  iu  slight  excess,  the  precipitated  chromium,  together 
with  the  zinc  oxide,  filtered  as  quickly  as  possible,  washed, 
re-dissolved,  the  reduction  and  precipitation  repeated,  the 
precipitate  dissolved  in  hydrochloric  acid,  precipitated  with 
ammonia  in  excess,  the  chromium  hydrate  (now  nearly  free 
from  ziuc)  re-dissolved,  and  reprecipitated  by  a  small  excess 
of  ammonia.  The  purity  of  the  chromic  oxide  after  ignition 
and  weighing  is  proved  by  fusing  it  with  the  second  fusion 
mixture  mentioned  above. 

Analysis  of  Chromium  Steel. — Chromium  steel  may  be 
dissolved  by  cuprie  ammonium  chloride,  but  such  a  mode  of 
solution  presents  no  advantages  and  contains  many  pitfalls. 
The  author  prefers  to  dissolve  the  steel  in  hydrochloric  acid, 
separate  the  silica  as  usual,  and  the  chromium  from  the  iron 
and  manganese  by  Reinhardt's  method  (see  above).  This 
ha-  the  incidental  advantage  that  manganese  maybe  deter- 
mined in  a  portion  of  the  same  solution.  Carbon  is  best 
estimated  by  burning  the  finely-divided  metal  in  oxygen. 
If  Eggertz'  test  be  used,  a  chromium  steel  must  be  taken  as 
a  standard,  the  chromium  giving  a  more  or  less  grey  tone  to 
the  solution. 

Some  analytical  hints  for  working  these  methods  are 
collected  at  the  end  of  the  paper. 

A  small  quantity  of  tungstic  acid  will  sometimes  remain 
undissolved  on  the   filter  through  which  the  bulk  has  been 
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washed  by  ammonia  ;  in  thi<  event  the  filter  maj  be  ignited, 
treated  with  hydrofluoric  acid,  and  the   residue   weighed. 

Xitric  acid  does  not  separate  silica  perfectly,  ecu  by 
evaporation  to  dryness.  Ignited  tungstic  acid  is  quite 
unaffected  by  heating  with  hydrofluoric  acid,  a  practice  that 
should  be  never  omitted  to  eliminate  silica.  Hydrated 
tungstic  acid  is  not  quite  insoluble  in  any  acid,  even  nitric 
acid ;  hence  excess  should  be  avoided.  Tungstic  acid 
appears  to  be  slightly  soluble  in  silver  nitrate.  Seeing  how 
refractory  are  the  compounds  of  tungsten  and  chromium 
with  iron  and  manganese  (chrome  iron  ore  will  serve  as  a 
case  in  point),  special  watch  should  be  kept  over  iron 
precipitates  or  residues  obtained  in  analyses  of  alloys  of 
these  metals,  and  their  freedom  from  the  two  former 
ascertained. 

Ferric  tungstate  appears  to  be  somewhat  soluble  in 
ammonia  under  certain  circumstances,  for  a  little  ferric 
oxide  often  separates  during  the  evaporation  of  an  animo- 
niacal  solution  of  tungstic  acid  obtained  by  the  use  of  nitric 
acid.  On  drying  commercial  tungsten  at  120°  C.  a  loss  of 
0"37  per  cent,  was  observed  in  one  case.  All  work  with 
solutions  of  chromium  is  best  done  by  daylight.  Ferro- 
silicon  and  ferro-aluminium  are  not  attacked  by  fusing 
sodium  nitrate  sufficiently  for  analytical  purposes. — B.  B. 


Examination  of  a  Method  for  the  Determination  of  Tartar, 
Tartaric  Acid  and  Malic  Acid.  E.  Gans.  Zeits.  f. 
angew.  Chem.  1889,  GG9— 670. 

The  author  has  examined  the  working  of  the  method  given 
by  Borgmann. 

The  method  for  determining  the  tartar  is  as  follows  : — 
50  cc.  of  wine  are  evaporated  in  a  porcelain  dish  to  a 
33  1  up  with  addition  of  a  little  quartz  sand  ;  after  cooling 
about  70  cc.  of  9G  per  cent,  alcohol  are  added,  the  whole 
being  kept  well  stirred.  After  standing  in  a  cool  place  for 
12  hours,  filtration  is  performed,  and  the  residue  is  washed 
with  alcohol  until  the  washings  are  no  longer  acid.  The 
alcoholic  filtrate  serves  for  determination  of  the  free  tartaric 
acid.  The  filter  is  returned  to  the  dish,  hot  water  is  added 
and  the  solution  is  run  through  a  fresh  filter  paper. 
Extraction  with  hot  water  is  repeated  until  the  filtrate  no 
longer  shows  an  acid  reaction.  The  solution  is  then  titrated 
with  decinormal  caustic  soda  solution.  For  determination 
of  the  free  tartaric  acid,  the  alcoholic  solution  before 
mentioned  is  made  up  to  a  known  volume  and  divided  into 
two  equal  parts.  One  part  is  exactly  neutralised  with 
decinormal  caustic  potash  solution  ;  the  two  parts  are  then 
recombined  and  the  alcohol  is  distilled  off.  The  residue  is 
evaporated  to  a  syrup  in  a  porcelain  dish  with  a  little  quart/, 
sand,  aud  the  determination  carried  out  exactly  as  before. 

The  author  states,  with  regard  to  the  tartar  determination, 
that  in  solutions  containing  large  quantities  of  sugar  part  of 
the  tartar  is  not  precipitated  by  this  method,  whilst  on  the 
other  hand  part  of  the  free  tartaric  acid  refuses  to  be  washed 
out  from  the  syrupy  mass.  With  regard  to  the  tartaric  acid 
determination,  this  is  likewise  not  accurate,  as  a  part  of  the 
tartar,  not  precipitated,  and  some  of  the  potassium  inalate 
which  has  not  dissolved,  are  estimated  along  with  it  ;  and 
again  a  small  percentage  of  the  tartaric  acid  remaining  in 
the  tartar  residue  is  not  determined  in  its  proper  place.  If 
no  sugar  be  present  the  results  obtained  are  still  worse,  as 
almost  the  whole  of  the  potassium  malate  separates  and  is 
determined  as  tartaric  acid.  From  such  considerations 
it  is  also  evident  that  the  method  cannot  be  used  for  the 
determination  of  the  malic  acid  present. — T.  L.  B. 


excess  of  magni  sia  in  the  solution,  the  greater  is  the  extent 
to  which  this  salt  is  formed,  and  as  a  practical  outcome  he 
recommends  that  the  more  citric  acid  required  to  retain 
the  oxides  in  solution  the  greater  should  be  the  excess  of 
magnesia  added  above  that  required  to  unite  with  the 
phosphoric  acid..— .1.  W.  L. 


The  Determination  of  O-ride  of  Iron  and  of  Alumina  in 
Crude  Phosphates.  A.  Stutzer.  Zeits.  f.  angew.  them. 
1890,  4:5— 44. 

The  author  points  out  that  the  method  generally  adopted 
of  weighing  the  iron  and  alumina  in  crude  phosphates  in 
the  form  of  a  mixture  of  iron  and  aluminium  phosphate, 
and  taking  the  ferric  oxide  and  alumina  as  being  equal  to 
one-half  of  the  total  weight  of  the  precipitate,  is  both 
unscientific  and  unsatisfactory.  It  is  far  better  to  separate 
the  oxides  from  the  phosphoric  acid,  and  the  following 
method  lias  been  found  to  work  well: — The  hydrochloric 
acid  solution  of  the  phosphate  is  made  alkaline  with 
ammonia,  and  then  slightly  acid  with  acetic  acid.  The 
residue,  consisting  of  the  phosphates  of  iron  and  alumina, 
is  washed  into  a  beaker,  and  treated  with  ammonium  nitro- 
molybdate.  The  precipitate  is  filtered  off  and  the  iron  and 
alumina  determined  in  the  filtrate  as  hydrates.  Any 
molybdic  acid  carried  down  by  them  is  removed  by 
redissolving  in  hydrochloric  acid  and  reprecipitating. 

—  C.  A.  K. 

Rapid  Methods  for  Testing  Tallows  and  the  Solid  Fatty 
Substances  offered  as  Substitutes  for  them.  H.  Taffe. 
Bull.  Soc.  Chim.  (:s),  2,  209—210. 

Tallow  contains  its  fatty  acids  combined  as  glycerides. 
Only  minute  quantities  of  these  acids  are  to  be  discovered 

in  the  free  state,  owing  to  spontaneous  decomposition  or  to 
the  treatment  of  the  crude  fat  whilst  hot  ;  the  stearic  acid 
serving  for  the  manufacture  of  candles  is  on  the  contrary 
not  in  the  combined  state.  The  following  method  is  used 
by  the  author  for  testing  tallow  and  stearic  acid.  Five  grins, 
of  the  fatty  substance  to  be  tested  are  treated  in  a  capacious 
crucible  with  10  cc.  of  pure  olive  oil  and  gently  heated, 
a  drop  of  turmeric  solution  added,  aud  after  cooling  the 
mixture  is  titrated  with  caustic  soda  lye  with  continual 
shaking  round.  The  free  acid  found  is  reckoned  as  stearic 
acid.  In  like  manner,  of  course,  the  free  acid  in  the  oil 
employed  for  solution  must  be  estimated,  after  mixing  with 
double  its  volume  of  strong  alcohol.  The  free  acid  in  the 
oil  is  deducted  in  the  estimation  of  the  fat  under  examination. 
In  olive  oil  2  •  5  per  cent.,  and  in  tallow  candles  :t  •  0  per 
cent,  of  free  acid  were  found.  In  stearin  candles  of  best 
quality  100  per  cent,  of  stearic  acid  were  found. 


The    Citrate   Method   of  Determining    Phosphoric  Acid 
O.  Eeitmair.     Zeits.  f.  angew.  Chem.  1889,  702—709. 

From  an  exhaustive  consideration  of  the  various  reactions 
which  probably  take  place  when  phosphoric  acid  is  pre- 
cipitated from  solutions  containing  oxides  of  manganese, 
calcium,  iron,  aud  aluminium,  by  means  of  magnesia 
mixture,  the  author  draws  the  conclusion  that  a  double 
citro-phosphate  of  ammonia  and  magnesia  is  invariably 
formed    to  a  greater  or  loser  extent,  and   that  the  less   the 


Simple  Process  for  Discovering  Cotton-Seed  Oil  in  Fats 
and  in  Olive  Oil.  T.  Leone.  Gazz.  Chim.  19,  1889, 
355—357. 

Recently  a  process  of  adulteration  has  made  its  way  into 
Italy  by  which  fats  of  every  kind  are  treated  with  cotton- 
seed oil  and  are  made  to  acquire  the  taste  aud  melting  point 
of  pig's  fat.  This  sophistication  can  easily  be  recognised 
in  the  following  way  : — A  few  cc.  of  the  suspected  fat  arc 
introduced  into  a  test  tube,  and  an  equal  quantity  of  an 
acid  alcoholic  solution  of  silver  nitrate  added  (1  percent. 
of  Ag\03  and  0-5  per  cent.  HNO3).  The  mixture  is  then 
warmed  for  5  to  6  minutes  on  the  water-bath.  If  the 
fat  is  adulterated  there  is  formed  at  the  point  of  contact 
of  the  two  liquids  a  yellowish-brown  ring,  whereas  in  the 
opposite  ease,  not  the  slightest  colouration  is  perceptible. 
An  addition  of  5  per  cent,  of  cotton-seed  oil  can  tlm<  he 
recognised  with  certainty.  Similarly  the  presence  of  cotton- 
seed oil  in  olive  oil  may  be  detected. 


Optical  Analysis   of  Oils  and  Butters'     F.   H.   Amagat 
and  F.  Jean.     Compt.  Kend.  109,  616 — 617. 

TnE  oils  are  placed  in  a  metallic  cylinder  with  glass  end-, 
forming  an  angle  of  107  .  There  is  a  suitable  arrangement 
for  maintaining  the    less  fusible  oils  ilia  liquid   condition. 
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The  amount  of  refraction  is  observed  in  a  special  kind  of 
spectrometer  not  essentially  different  from  the  ordinary 
form  of  this  instrument. 

It  is  found  that  there  is  considerable  difference  in  the 
refractions  of  various  kinds  of  oils,  though  the  same  kind 
of  oil  even  when  coining  from  different  localities  has 
practically  the  same  refraction. 

This  method  of  examination  is  useful  for  the  detection 
of  certain  adulterations,  for  instance,  the  addition  of  10  per 
cent,  oleomargarin  to  butter  may  be  detected  in  this  way. 

—A.  L.  S. 


Analysis  «;/  Manures.    Zeits.  f.  angew.  t'hein.  1889,  690— 
691.     (Compare  this  Journal,  1890,  115.) 

The  following  are  the  methods  agreed  on  at   a   meeting  of 
chemists  from  the  various  manure  works  of  Germany  : — 

A.  Preparation  of  the  Samples  in  the  Laboratory,— 

1.  Dry  samples  of  phosphates  aud  artificial  manures 
require  sieving  and  then  mixing. 

2.  In  eases  of  moist  manures,  a  thorough  mixing  must 
suffice. 

3.  On  receipt  of  the  sample  it  must  be  weighed.  Raw 
products  must  be  sieved,  then  one-half  finely  powdered,  aud 
the  remainder  used,  simply  sieved,  for  determination  of  the 
moisture. 

4.  Samples  should  be  kept  for  six  months,  for  reference, 
stored  in  good  bottles  in  a  cool  place. 

5.  The  water  of  phosphates  and  bone  charcoal  must  be 
determined  at  103° — 110°.  Where  samples  give  off  ammo- 
nium carbonate,  this  must  be  determined  also. 

t;.  Samples  sent  for  analysis  should  be  fairly  selected, 
should  weigh  about  500  grms.,  and  should  be  packed  in  a 
bottle  with  good  stopper, 

1!.  Determination  of  Soluble  Phosphoric  Acid  of  Super- 
phosphates.— 

1.  10  or  20  grms.  of  the  superphosphate  are  made  into  a 
paste  with  water,  and  introduced  into  a  measuring  flask. 
The  tlask  is  rilled  up  to  the  containing  mark  with  water,  the 
whole  well  shaken,  allowed  to  stand,  and  filtered. 

2.  The  volume  of  the  undissolved  residue  is  here 
neglected. 

3.  Volumetric  determination  of  the  phosphoric  acid  is 
considered  out  of  date. 

4.  Wagner's  modification  of  the  molybdenum  method 
may  be  used. 

5.  The  citrate  method  may  be  used,  provided  this  agree 
with  the  results  given  by  the  molybdenum  method.  "Con- 
trols" may  be  performed  by  the  last-named  method  only. 

6.  .Moisture  is  to  be  determined  in  superphosphates  by 
heating  10  grms.  for  three  hours  at  100°.  Loss  of  weight 
is  taken  as  due  to  moisture. 

('.   Determination  of   the    Phosphoric   Acid   soluble   in 
Citrate  Solution. — 
No  conclusions  arrived  at. 
1).   Determination  of  the  Insoluble  Phosphoric  Acid.— 

1 .  For  determination  of  the  phosphoric  acid  in  bone 
meal,  fish-guano,  flesh  manures,  phosphates,  and  of  the 
total  phosphoric  acid  in  superphosphates,  the  sample  is 
dissolved  in  aqua  regia  (3  parts  of  hydrochloric  acid  of 
sp.  gr.  1'  12  and  1  part  of  nitric  acid  of  sp.  gr.  1  '25). 

2.  Slag  powder  i-  dissolved  in  hydrochloric  acid,  nitric 
acid  being  subsequently  added. 

E.  Determination  of  Iron  and  Aluminium  in  Phosphates 
and  Guano. — 

The  so-called  "conventional  method"  is  not  to  he  relied 
on;  the  alcohol  method  (this  Journal,  1890,  111)  is 
recommended  as  worthy  of  trial. 

F.  Nitrogen  Determinations. — 

1.  Nitrogen  in  blood,  flesh,  and  similar  organic  sub- 
stances is  determined  either  by  Kjcldahl's  method  or  with 
soda  lime. 

2.  Amuioiiiacal  nitrogen  is  determined  by  Kjeldahl's 
method.  If  it  is  certain  that  no  other  nitrogenous  com- 
pounds are  present,  distillation  with  5  per  cent,  caustic  soda, 
magnesia,  or  lime  may  be  used. 


3.  The  nitric  nitrogen  in  mixtures  is  determined  by  the 
method  of  Schlosing  and  Grandeau,  Lunge,  or  Kjeldahl 
and  lodlbaucr.  For  determination  of  nitrogen  in  saltpetre 
a  direct  method  is  to  he  sought  after;  the  methods  of 
Kjeldahl  and  Iodlbauer,  Schlosing  and  Grandeau,  and 
Lunge  (nitrometer  method)  are  permissible. 

C.    Generalities. — 

1.  The  value  of  phosphates,  guano,  bone-ash,  and  salt- 
petre must  be  reduced  according  to  the  moisture  contained 
in  the  original  sample. 

2.  Control  analyses  must  never  be  performed  with  sub- 
stance, part  of  which  has  been  used  in  the  previous  analysis. 
Two  reserve  samples  must  lie  taken  for  (he  purpose. 

— T.  L.  15. 

The  Simultaneous  Estimation  of  Carbon  and  Sulphur  in. 
Organic  Sulphur  Compounds.  L.  Prunier.  Compt. 
Bend.  109,  904— 90G. 

The  substance  to  be  analysed  is  mixed  with  80 — 100  times 
its  weight  of  pure  powdered  potassium  permanganate.  The. 
mixture  is  introduced  into  a  combustion  tube  and  heated 
in  a  way  similar  to  that  when  copper  oxide  is  employed. 
The  gases  produced  during  combustion  arc  allowed  to 
bubble  through  a  solution  of  potassium  permanganate. 
The  apparatus  ends  in  a  tube  containing  baryta  water, 
which  should  not  become  turbid  if  the  combustion  be 
properly  conducted.  On  the  completion  of  the  experiment, 
the  contents  of  the  tube  are  dissolved  in  water  and  Altered 
through  asbestos  to  remove  the  insoluble  manganese  dioxide. 
The  filtrate  is  mixed  with  the  solution  of  permanganate  from 
the  bulbs.  From  half  of  the  combined  solutions  the 
sulphuric  acid  is  precipitated  as  barium  sulphate  in  the 
usual  way,  the  permanganate  being  previously  destroyed  by 
heating  with  hydrochloric  acid.  The  other  half  of  the  solution 
is  boiled  with  an  excess  of  sulphuric  acid  and  the  carbon 
is  completely  converted  into  carbon  dioxide,  which  may  be 
estimated  in  the  usual  way  by  absorption  in  potash  bulbs. 
The  insoluble  portion  is  treated  in  a  similar  manner,  the 
quantity  of  carbon  found  being  added  to  that  found  in 
the  solution.  Satisfactory  results  were  obtained  in  the  case 
of  substances  containing  as  much  as  65  per  cent,  of  sulphur. 
The  analyses  were  made  on  bodies  containing,  besides  carbon 
aud  sulphur,  hydrogen  and  oxygen.  It  remains  to  be  seen 
whether  the  method  is  applicable  to  uitrogeuous  bodies. 

— H.  T  .1'. 

PATENT. 

Improvements  in  Thermostats.  H.  Cortland,  Toronto, 
Canada.     Eng.  Pat.  15,800,  October  8,  1889.     Orf. 

See  under  XL,  page  197. 


fldu  Books, 
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A  Dictionary  ok  Applied  Chemistry,  By  T.  E.  Thorpe, 
B.Sc,  l'h.l).,  F.R.S.,  Treas.  C.S.,  Professor  of  Chemistry 
in  the  Normal  School  of  Science  and  Royal  School  of 
Mines.  South  Kensington.  Assisted  by  eminent  contri- 
butors. In  three  volumes.  Vol..  I.  1890.  Loudon: 
Longmans,  Green,  aud  Co.;  aud  New  York:  15,  East 
16th  Street. 

Large  octavo  volume,  handsomely  bound,  price  42s.,  con- 
taining Preface  by  the  Editor,list  of  Abbreviations  of  Titles 
of  Journals  and  Looks  referred  to  in  the  Text,  list  of 
Contributors  to  Vol.  I.,  ami  715  pages  of  Subject-Matter. 
With  the  Text  are  interspersed  some  222  well  executed 
wood  engravings.  The  last  subject  treated  of  in  Vol.  1.  is 
"  Dysodil,"  this  being  immediately  preceded  by  tlie  valuable 
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contribution  on  "Dyeing,"  the  volume  thus  comprises  the 
treatment  of  subjects  extending  from  A  to  1)Y. 

In  the  Preface  Professor  Thorpe,  in  an  interesting  para- 
graph, refers  to  the  relative  positions  of  Pure  and  Applied 
Chemistry,  represented,  as  regards  Pure  Chemistry,  by  the 
new  edition  of  Watts'  Dictionary  of  Chemistry  by  WCorley 
and  Muir,  to  which,  as  he  says,  "the  present  work  may 
lie  said  to  be  complementary,"  and  as  regards  Applied 
Chemistry,  by  his  own  Dictionary  now  under  notice.  He  adds, 
"  Although  the  two  works  are  in  a  broad  sense  complemen- 
tary, it  is  practically  impossible  to  avoid  a  certain  amount 
Of  overlapping,  and  therefore  a  certain  degree  of  indepen- 
dence. Hence  in  the  present  work  the  chemical  history  of 
a  product  of  technical  importance,  so  far  as  it  is  known, 
has  often  been  completed,  although  its  derivatives  have,  at 
present,  no  applications  in  the  Arts.  Moreover,  such 
subjects  as  the  Atmosphere,  Water,  Fermentation,  the 
<  Shemistry  of  the  Hydrocarbons,  the  Vegeto-Alkaloids, 
Glucosides,  &c,  &c,  all  of  which  are  dealt  with  in  the  other 
work,  find  also  a  place  in  this  Dictionary  by  reason  of  their 
relations  to  Technology  or  to  Medicine  and  Sanitation.  In 
all  eases,  however,  these  subjects  are  treated  from  the 
standpoint  of  practical  application."  The  list  of  the  Names 
of  Contributors  and  the  selection  of  their  subjects  inspires 
confidence  at  once.  Without  desiring  to  attempt  any 
comparison  of  the  methods  of  treatment  of  the  various 
articles  dealt  with  in  the  text,  or  even  of  referring  to  all  the 
specially  able  articles  written,  a  brief  extract  of  some  of 
more  immediate  interest  may  be  given.  Following  then  the 
list  of  Contributors,  the  subject  of  ( 'ellulose  by  its  very 
subdivision  suggests  all  that  need  be  said  of  it.  It  is  first 
considered  physiologically  and  theoretically,  and  then  a 
brief  account  follows  of  the  action  of  Hydrolytic  and 
Dehydrating  agents  upon  the  typical  Cellulose.  After  this 
follows  "  Technical  Application."  Next  we  have  enumerated 
and  briefly  described  the  reactions  with  various  reagents, 
such  as  Alkalis,  Chloride  of  Zinc,  and  Sulphuric  Acid, 
leading  again  to  various  other  Technical  Applications. 
"  O.rycellulose  "  is  then  treated  of,  audits  relation  to  and 
distinction  from  0- O.rycellulose  explained,  and  lastly  the 
"  Constitution  of  Cellulose"  is  given  and  a  formula  advanced. 

The  "  Physiology  of  the  Compound  Celluloses  (  Vegetable 
Fibres')  "  is  now  discussed,  and  after  this  their  chemistry  is 
considered.  These  are  classified  for  treatment  as  follows  : 
— "  Adipocelluloses"  (the  protective  tissues  of  plants),  the 
"  l'ectocelluloses,"  and  the  "  Lignocelluloses."  In  the  course 
of  this  treatment  technical  methods  are  given  and  some 
patented  processes  quoted. 

The  reader  is  thus  led  on  to  "  Chemical  Processes  for 
Disintegrating  Wood,"  and  the  article  closes  with  Biblio- 
graphic references. 

Under  the  heading  of  Benzene  and  its  Homologues,  a 
technological  feature  of  special  interest,  is  the  engraving 
and  description  of  Aders'  Benzene  rectifying  apparatus  of 
latest  type. 

The  subject  of  Cements  is  subdivided  as  follows:  — 
I.  Building  Cements.  II.  Resinous  Cements  and  Adhesive 
Material-.  Under  Building  Cements  we  have  1.  Lime 
Burning.  2.  Mortar.  3.  Plaster  of  Paris.  I.  Hydraulic 
Mortar.  5.  Pozzuolana.  6.  Hydraulic  Cements.  7.  Oxy 
chloride  Cements.  8.  Artificial  Stone.  9.  Concrete, 
Specially  divided  paragraphs  are  devoted  to  the  considera- 
tion of  the  Causes  of  Setting  of  the  above  Cements.  Under 
Group  II.,  Resinous  Cements  and  Adhesive  Materials  are 
considered  :  1.  Resinous  Cements.  -■  Oleaginous  Cements  ; 
and  3.  Gummy  and  Gelatinous  Cements. 

If  the  mode  of  treatment  of  the  subject  of  Ammonia  be 
I'm. illy  sketched  the  general  arrangement  and  system  of  the 
work  will  be  rendered  tolerably  clear,  though  several  other 
subjects,  the  development  of  which  i-  just  a-  skilfully 
conceived,  though  necessarily  more  detailed  and  complex, 
might  lie  given  in  abstract. 

Ammonia. — General  Conditions  of  Formation;  Properties; 
Solubility  ;  and  Table  by  Lunge  and  Wiernik  of  Densities 
of  Aqueous  Solutions  at  15.  Technical  Sources. — A. 
Natural  Occu  rei  a  of  Ammoniacal  Compounds,  B.  Am- 
monia made  from  Hydrogen  and  Atmospheric  Nitrogen. 
(.  Ammonia  from  Cyanides,  prepared  1>\  Means  of  Atmo- 
spheric Nitrogen,     1).  Ammonia   from   Urine,  Sewage,  and 


Animal  Excreta.  E.  Ammonia  from  Guano,  &c.  F.  Rones, 
Horn,  Leather,  and  other  Animal  Substances  rich  in 
Nitrogen.  G.  Ammonia  formed  in  Inorganic  Chemical 
Manufactures.  H.  Ammonia  as  a  By-product  in  the  Manu- 
facture of  Reet-root  Sugar.  I.  Ammonia  from  Peat  and 
similar  Matters.  K.  Ammonia  from  Bituminous  Shale. 
L.  Ammonia  from  Coal.  The  "  Working-up  of  Ammonia 
Liquors  "  is  next  considered,  and  then  are  described,  with 
the  aid  of  engravings,  the  Ammonia  Stills  of  Coffey,  Mallet, 
Griinebcrg,  Griineberg  and  Blum,  and  Feldniauu.  The 
manufacturing  processes  for  Ammonium  Chloride,  Com- 
mercial Carbonate  of  Ammonia,  and  Caustic  Ammonia  are 
also  described. 

These  examples  will  serve  to  indicate  the  general  method 
of  treatment  and  subdivision  followed  in  the  case  of  most 
of  the  subject,-. 


Die  Chemie  des  Steinkohlenthekk-  mit  besonderEH 
Berccksichtigi-xg  der  Kunstlichen  Organischen 
Fakbstoffe,  von  Dr.  Gustav  Schuxtz.  Zweite  voll- 
standig  umgearbeitete  Auilage.  Zweiter  Band  Die 
Fakbstoffe.  Seehste  Lieferung.  Braunschweig :  Fried- 
rich  Vieweg  und  Sohn.  London  :  H.  Grevel  and  Co., 
33,  King  Street,  Coveut  Garden.     1889. 

This,  the  sixth  part  of  the  second  volume  of  Dr.  G.  Seliultz's 
well-known  work  on  the  "Chemistry  of  Coal  Tar  with 
Special  Reference  to  the  Artificial  Organic  Colouring 
Matters."  i-  a  simple  continuation  of  the  fifth  part,  without 
any  Preface  or  other  introduction, commencing  with  page  961 
and  closing  on  page  11 32,  though  apparently  not  completing 
the  work  on  that  page. 

The  subject  first  taken  up  ami  continued  is  that  of 
Colouring  Matters  of  Unknown  Constitution,  amongst 
which  Phthalimide  Blue  and  the  Thiamine  Croup  are 
treated  of.  We  then  come  to  an  Appendix  containing  a 
series  of  additions  to  the  Subject-Matter  of  the  preceding 
volumes,  witli  references  to  those  volumes  and  to  the 
particular  places  therein  where  the  additions  should  come. 
The  larger  proportion  of  these  additions  are  abstracts  of 
German  patents,  but  wherever  it  has  been  possible  the  data 
have  been  gathered  together  and  tabulated.  This  Appendix 
commences  on  page  969,  and  is  still  under  treatment  on  the 
concluding  page  of  the  sixth  part. 
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TARIFF  CHANGES  AND  CUSTOMS 

REGULATIONS. 

[From  the  Board  of  Trade  Journal.') 

SWITZ.EKI.AXD. 

Classification  of  Animal  Oil. 

Note.— Quintal ^220 -4  lb.  avoirdupois.     Franc  =  '.I -;;,■/. 

1  he  following  decision  was  given  by  the  Swiss  Customs 
authorities  in  December  last : — 

Animal  oil  (oil  of  hartshorn,  bone  oil)  raw. — Category 259. 
Duty,  I  franc  per  quintal. 

Turkey. 

'/Vie  Importation  of  Pharmaceutical  Specialities. 
The  Journal  de  la  Chambre  de  Commerce  de  Constanti- 
nople for  the  18th  January  last  states  that  Colonel  Rassim 
Bey,  Inspector-in-Chief  of  Customs,  has   jot   applied  the 
article    of    the    law   on   the   sale    of    medicines    in  Turkey, 
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according  to  which  pharmaceutical  specialities,  the  com- 
position of  which  is  not  declared  at  the  Imperial  School  of 
Medicine  and  approved  by  the  council  of  that  school,  are 
not  to  be  admitted  into  the  Empire.  Also,  pharmaceutical 
products  manufactured  in  the  country,  and  of  which  the 
formula  is  not  deposited  with  the  council  of  the  said  school, 
will  be  confiscated. 

United  States. 

Recent  Customs  Decision. 

So-called  "acid  stibic"  or  white  oxide  of  antimony  is 
dutiable  as  chemical  salt  at  the  rate  of  25  per  cent,  ad 
valorem  under  T.  I.  '.'-. 

Argentine  Republic. 

New  Customs  Law  for  1890. 

A  despatch,  dated  the  30th  December,  has  been  received 
at  the  Foreign  Office  from  the  Hon.  F.  J.  Pakenham,  Her 
Majesty's  Minister  at  Buenos  Ayres,  enclosing  two  copic-  of 
the  Boletin  Mensuel  for  November,  in  which  is  given  the 
law  (a  translation  of  which  is  also  enclosed)  regulating  the 
Customs  duties  for  1890.  The  following  is  taken  from  the 
translation  in  question: — 

Art.  1.  All  merchandise  from  foreign  countries  shall  pay 
an  import  duty  of  25  per  cent,  on  its  value  in  bond,  except 
the  following  articles,  which  shall  pay  :  50  per  cent. : — 
Gunpowder  for  sporting  purposes,  ammunition,  and  per- 
fumery. 45  per  cent. : — Matches,  other  than  wax.  10  per 
cent.:  —  Paper  for  writing  and  printing.  5  per  rent.; — ■ 
Coarse  salt,  sulphuric  acid,  aud  sulphate  of  lime,  tin  and 
lead  plates. 

Specific  duties  as  follows  : — 
Artic'es. 


i"taieh 

Unrefined  sugar 

Refined  sugar 

Candles 

Stearin 

Wax  matches 

Paper,  otherthan  for  writing  or  printing 


Rates  of  Duty. 

Per  kilo. 

Dols.  Cts. 
0"07 

,. 

(riiT 

o-po 

, 

0-l5 

„ 

0-12 

-. 

iron 

O'li 

The  following  articles  shall  be  free  of  duty : — 
Quicksilver,  crude  sulphur,  dynamite,  and  vegetable  fibre 

for  manufacture  of  paper. 
All  kinds  of  produce  and  manufactures  of  the  country  are 
free  of  export  duties. 

Canada. 

Addition  to  Customs  Fr^e  List. 

Sulphate  of   soda,   crude   only,   and   for   manufacturing 
purposes  only. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Japan, 

Oil  Colours. 
These  articles  are  purchased  exclusively  in  England,  there 
being  no  German  competition   at  present.     The  demand  is 
extending  from   year  to  year,  yellow,  red,  and  white  being 
the  most  popular  colours. 


Drugs  and  Chemicals. 
The  total  import  of  drugs  and  chemicals  in  1888  was 
valued  at  1,645,875  yen,  of  which  956.5G7  yen  wire 
imported  into  Yokohama.  The  bulk  of  these  articles  are  of 
German  origin.  All  medicinal  goods  before  reaching  the 
Japanese  public  must  be  stamped  with  the  words  "  Fit  for 
medical  use,"  and  pass  a  special  board  of  examiners.  Since 
the  beginning  of  1888,  however,  only  such  preparations  as 
have  been  prepared  according  to  the  instructions  of  the 
Pharmacopoeia  Japonica  are  admissible.  This  Japanese 
Pharmacopoeia  is  issued  in  Latin  and  in  the  vernacular,  and 
modelled  very  closely  upon  the  German  one.  The  Japanese 
pharmaceutical  industry  is  hardly  yet  sufficiently  advanced 
to  offer  any  serious  competition  to  foreign  importers.  The 
only. Japanese  pharmaceutical  preparations  which  have  almost 
completely  ousted  foreign-made  goods  from  the  market  are 
phosphorus,  sulphur,  sulphuric  acid,  and  nitrate  of  silver. 
For  the  rest  no  native  competition  need  be  feared  for  at 
least  some  years  to  come  ;  in  fact,  European  medicine  being 
more  ami  more  popularised  in  Japan,  the  prospects  are  that 
this  branch  of  trade  will  still  develop  considerably.  The 
following  observations  refer  to  the  principal  drugs  sold  on  the 
Japanese  market : — The  demand  for  boracic  acid  has  fallen 
off;  in  1887  the  consumption  in  Yokohama  amounted  to 
about  1,000  lb.  per  month  ;  in  188S  to  only  about  800  lb. 
(  arbolic  acid  continues  to  be  bought  exclusively  in  England, 
but  salicylic  preparations,  another  article  of  great  importance, 
conn-  mostly  front  Germany.  Salicylic  aeid  is  principally 
used  in  Japan  for  preserving  sake,  the  national  beverage, 
prepared  from  rice.  The  best  way  to  import  salicylic  acid 
is  t>>  pack  it  in  tins  or  cardboard  boxes,  as  the  local  dealers 
like  to  put  it  up  in  their  own  vials.  The  consumption  of 
alcohol  is  increasing.  It  is  bought  in  Germany  and  America, 
aud  is  packed  in  kegs.  The  manufacture  of  sulphuric  ether 
-  about  to  be  taken  up  in  Japan.  The  trade  in  atropine 
ha-  almost  entirely  gone  into  British  bands  during  the  last 
few  years.  German  atropine  lias  been  frequently  objected 
to  by  the  Japanese  authorities  on  account  of  its  bad  quality. 
Similar  objections  have  been  made  to  bismuth,  which  was 
formerly  also  bought  almost  exclusively  in  Germany. 
Chloroform  finds  a  regular  market  in  parcels  of  500  lb.  at 
the  time,  but  the  demand  has  fallen  otfowingto  the  increase 
in  the  consumption  of  cocaine,  which  is  generally  sold  in 
1-grain  vials.  In  quinine  Pelleticr's  brand  continues  to  be 
popular,  but  during  1888  German  brands  have  for  the  first 
time  made  themselves  seriously  felt  outhe  market.  Antipyrin 
and  antifebrin  are  becoming  very  popular.  Iodine  prepara- 
tions come  mostly  from  Germany,  but  nearly  all  the  morphia 
used  is  English.  The  demand  for  santonine  has  declined, 
but  that. for  pilocarpine  in  1-grain  vials  is  slightly  on  the 
increase.  The  use  of  tanniu  is  increasing  in  medicine  as 
well  as  for  dyeing  purposes.  Crystals  are  almost  exclusively 
used.  Caustic  soda  is  becoming  an  article  of  importance, 
owing  to  the  growth  of  the  local  soap  and  paper-making 
industries.  It  has  hitherto  been  imported  exclusively  from 
England  in  500  lb.  to  600  lb.  iron  drums.  The  following 
figures  refer  to  the  quantities  of  some  of  the  principal  drugs 
imported  into  Yokohama  in  1888  : — Alum,  549,233  catties  ; 
bromide  of  potassium,  20,146  catties;  quinine,  64,765  oz. ; 
morphia,  5,966  oz. ;  gum  arabic,  40,376  catties ;  glycerin, 
61,649  catties;  iodide  of  potassium,  le,.V.iS  catties  ;  carbolic 
acid,  52,371  catties;  cinchona  bark,  41,041  catties  ;  salicylic 
ncid  ;  7,701  catties  ;  amorphous  phosphorus,  8,236  catties  ; 
santonine,  3,600  catties  :  bicarbonate  of  soda,  1,397,577 
catties  ;  caustic  and  crystal  soda,  2,653,275  catties  ;  various 
drugs  and  pharmaceutical  articles,  545,000  yen  ;  dyestuffs, 
Sli'i'.iioo  yen;  oils,  1,743,000  yen. 

Japan    WcLt, 

The  preparation  of  vegetable  wax  is  one  of  the  principal 
industries  of  the  island  of  Kin  Sin.  The  wax  i-  gathered 
in  the  most  primitive  manner  from  the  berries  of  the  Rhus 
mccedanea  [(Hazenoki  tree).  In  some  districts  hydraulic 
presses  have  been  introduced  for  its  preparation,  but  the 
result  has  not  been  satisfactory.  The  best  wax  is  pro- 
duced iu  Kumamoto,  but  does  not  appear  in  commerce, 
as  it  is  all  sent  to  the  Imperial  Court.     The  best  commercial 
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wax  is  made  in  the  province  of  Hizen,  and  brought  into 
commerce  via  Osaka.     The  traders  in  that  place  are  better  ] 
capable  of  purifying    and    bleaching    the  wax  than  tbe 
peasants  in  Kin  Sin.     In  Japan  the  wax  is  largely  used  for 
candles  and  in  the  preparatiou  of  hair  ointment. 

Portuguese  Colonies. 
E.rporl  Duties  in  Mozambique. 
Au  export  duty  is  levied  on  nearly  all  goods  shipped 
from  Mozambique,  and  this  duty,  in  the  case  of  some 
articles,  such  as  ivory,  is  so  heavy,  as  to  operate  con- 
siderably against  any  expansion  of  trade.  Calumba  root 
and  oil  seeds,  however,  only  pay  1  per  cent. ;  orchclla 
and  gums,  2  per  cent.,  aud  beeswax  5  per  cent,  ad  valorem. 


Cream  of  Tartar. 

Iu  his  report  on  agriculture  in  Catalonia  and  Valencia 
the  British  Consul  at  Barcelona  states  that  the  plague  of 
phylloxera  is  increasing  at  an  alarming  rate  in  these 
provinces,  and  it  is  now  reported  that  proprietors  are 
almost  decided  to  cut  down  their  vine  plants  to  the  ground 
with  the  hope  of  saving  them.  This  would  also  injuriously 
affect  the  interests  of  the  cream-of-tartar  manufacturers, 
as  there  will  be  no  wine  lees,  which  is  used  in  its  produc- 
tion j  these  manufacturers  are,  therefore,  getting  up  a 
petition  to  the  Government  to  remove,  for  the  time  being, 
the  duty  on  the  importation  of  French  wine  lees,  otherwise 
they  will  have  to  close  their  factories. 

Olive  Oil  in  Malaga. 

The  consumption  duties  on  olive  oil  are  so  heavy  that 
Spanish  olive  oil  is  actually  sold  in  England  at  more  than 
1</.  a  lb.  cheaper  than  in  Malaga.  Various  mercantile 
associations  continue  to  petition  the  Government  for  the  j 
abolition  or  reduction  of  these  duties,  but  with  little  or  no 
success. 

It  is  to  be  regretted  that  no  satisfactory  method  for 
refining  the  oil  has  ever  been  put  into  operation,  because, 
owing  to  the  want  of  such  a  system,  after  the  oil  extracted 
from  the  first  pressure  the  remaining  large  quantities  are 
used  for  lubricating  machinery  or  lighting  purposes. 

Straits  Settlements. 

Drug  Cultivation. 
At  the  Botanic  Gardens  in  Penang  they  are  hard  at  work 
experimenting  with  the  propagation  of  economic  plants. 
( 'astor  oil  seeds  were  obtained  from  the  Botanic  Gardens  at 
Calcutta.  The  plants  have  grown  vigorously  and  are  now 
commencing  to  fruit.  Croton  oil  grows  freely  and  fruits 
abundantly.  Annatto  also  grows  vigorously  and  is  deserving 
of  a  trial  on  a  large  scale.  Cubebs  promise  well,  and  are 
being  propagated  as  largely  as  possible. 

Venezuela. 
Cocoa-nut  Oil  and  Tonguin  Bean*. 

The  manufacture  of  cocoa-nut  oil  has  recently  been 
commenced  in  Venezuela  by  a  Frenchman,  M.  Boissellier, 
who  has  opened  a  factory  at  Cumana.  Tonquin  beans  are 
principally  collected  iu  the  forest  region  of  the  Upper 
Orinoco  Valley,  where  the  bulk  of  the  divi-divi  and  india- 
rubber  exported  from  the  country  are  also  gathered. 
These  forests  are  exploited  by  the  Compagnie  Francaise 
du  Haut  Orenoque.  The  principal  trade  centre  for  these 
products  is  Ciudad  Bolivar,  to  where  the  goods  are  carried 
by  the  Orinoco  steamers. — Chemist  and  Druggist. 


MISCELLANEOUS  TRADE  NOTICES. 

Production  op  Salt  nj  Germaxv. 

The  French  Ambassador  at  Berlin  says,  in  a  recent  report, 
that  a  statement  has  recently  been  issued  by  the  German 
Government  on  the  subject  of  the  production  of  salt  works 
in  Germany. 

From  this  statement  it  appears  that  in  the  year  1SS8-89 
there  were  produced  in  the  Empire,  15,934  tons  of  crystallised 
salt,  342,596  tons  of  rock-salt  not  crystallised,  and  51G.521 
tons  of  salt  produced  by  evaporation,  the  two  last  qualities 
showing  an  increase  on  the  average  of  the  last  10  years. 
Crystallised  salt  comes  from  the  Prussian  province  of  Saxony, 
rock-salt  from  W'urteniburg,  from  the  province  of  Saxony, 
from  Anhalt,  and  from  Posen.  The  salt  produced  by  dis- 
tillation comes  from  the  provinces  of  Saxony,  Hanover, 
Alsace-Lorraine,  and  Thuringia. 

In  the  course  of  the  year  1888-89,  734,623  tons  of  native 
salt  have  been  disposed  of  for  the  home  trade,  of  which 
349,715  tons  intended  for  food  have  paid  the  tax  of  12  marks 
per  100  kilos.,  and  384,908  tons,  utilised  by  industry  and 
agriculture,  have  been  exempt  from  any  duty. 

Exports  reached  134,171  tons,  distributed  as  follows:— 
30,212  tons  for  Bremen,  Hamburg,  and  the  other  parts  of 
the  Empire  not  included  in  the  Zollverein ;  24,567  tons  to 
Austria-Hungary,  19,638  tons  to  Belgium,  19,107  tons  to 
Holland,  10,514  tons  to  Russia,  6,534  tons  to  Denmark, 
6,504  tons  to  Sweden  and  Norway,  6,444  tons  to  the  British 
Indies,  5,100  tons  to  England. 

Exported  salt  does  not  pay  any  duty. 

Imports  were  28,057  tons,  of  which  25,265  tons  were  of 
British  origin. 

Foreign  salt  introduced  through  the  ports  pays  an  import 
duty  equal  to  the  tax.  That  imported  by  land  routes  pays 
12-80  marks  per  100  kilos. 

The  average  consumption  is  7 '  8  kilos,  per  inhabitant  in 
the  whole  Zollverein. — Board  of  Trade  Journal. 

Sales  of  Quinine  in  Holland. 

According  to  the  official  Dutch  notices,  the  public  sales  of 
quinine  bark  will  take  place  at  Amsterdam,  during  the 
present  year,  on  the  following  days : — February  20,  March  27, 
May  1,  June  5,  July  10,  August  28,  October  2,  November  6, 
and  December  11.  The  comparison  between  the  results  of 
the  sales  which  took  place  in  1888  and  1889  shows  a  con- 
siderable increase  in  favour  of  the  latter  year.  In  the  course 
of  1889  there  have  been  sold  2,073,921  kilos.,  as  against 
1,435,047  kilos,  in  1888.  The  State  cultivation  during  the 
two  years  was  nearly  identical,  but  there  was  an  immense 
increase  in  the  amount  grown  by  private  proprietors  in  Java. 
The  average  of  sulphate  of  quinine  in  the  bark  manufactured 
was  4"  12  per  cent. — Ibid. 

Indigo  Production  in  West  Africa.* 

The  following  information  is  contained  in  a  letter  addressed 
by  Sir  Alfred  Moloney,  Governor  of  Lagos,  to  the  Secretary 
of  the  Liverpool  Chamber  of  Commerce  :— 

"  In  Western  Africa  the  indigo  industry  is,  I  may  sa 
almost  entirely  confined  to  women,  and  is  co-extensive  with 
the  cotton  manufactured  by  tire  natives.  Its  range  may  be 
gauged  when  we  remember  the  millions  of  cotton  cloths 
that  ate  there  turned  out  annually  for  home  consumption 
aud  export  from  the  crude  hand-looms  of  the  country.  The 
cloth  export  iu  the  direction  of  Brazil  is  of  special  interest 
and  of  growing  importance  ;  their  use  has  become  a  fashion 
there,  where  such  cloths  are  employed  for  decorative  and 
other  purposes. 

"The  fashionable  colour  of  native  cloths  is  blue,  from 
the  dye  to  which  I  now  invite  attention.  The  special  com- 
missioners who  were  sent  into  Yoruba  in  1886  by  the 
Government  of  Lagos  saw  repeatedly  indigo  under  cultiva- 
tion, and  thus  remarked  on  its  use  in  the  town  of  [badan, 
the  estimated  population  of  which  is  150,000: — 'Nearly 
all  the  people  wearing  blue  cloths,  the  market-place  was 
quite  a  .study  in  blue.' 

•  See  this  Journal,  ISSa,  VII.,  684. 
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"  Within  my  own  experience  the  industry  proceeds 
extensively  on  the  hanks  of  the  river  Gambia,  where  indigo 
i-  called  In  Mandingo  harm,  and  in  Volof  n'gangha  ;  in 
Yoruba,  where  elu  is  given  to  it,  and  in  Houssa,  where  it  is 
know  as  suini,  sunt,  or  zuni,  and  the  plant  as  bdba,  I 
give  the  following  translation  of  a  saving  in  Houssa  in 
explanation  of  the  interest  taken  in  this  industry.  Sehon's 
'  Dictionary  of  Houssa  Language' :  '  The  place  where  indigo 
is  growing  is  good  land  ;  its  leaves  are  small,  and  its  seeds 
are  small,  but  when  it  is  ripe  it  turns  red,  and  its  mouth  is 
poiuted.     My  country  is  full  of  indigo  and  of  cotton.' 

"  Along  the  valley  of  the  Xiger  we  come  across  the  pure 
precipitate,  the  only  form  in  which  it  is  of  marketable  value. 

"In  the  Gambia  and  in  Yoruba  we  come  across  it  in  the 
form  of  balls  of  decomposed  or  fermented  leaves  of  indigo 
plants,  generally  mixed  with  cow  dung,  and  of  no  commercial 
value  in  foreign  markets. 

"  The  process  of  extraction  of  indigo  is  as  follows : — In  J 
an  earthenware  pot  of  a  capacity  of  15  gallons,  an  extract 
by  soaking  the  leaves  is  made,  and  fermentation  allowed  to 
follow  when  the  liquid  is  poured  off,  and  aerated  so  far  as 
the  rapid  withdrawal  and  restoration  from  a  height  of  2  or 
3  feet  of  a  portion  by  means  of  a  calabash  or  some  other 
vessel  will  allow.  Precipitation  follows,  and  when  all  the 
dye  matter  ( fends )  has  sunk  to  the  botton  of  the  pot 
the  supernatant  fluid  is  poured  off.  The  precipitate,  in 
the  form  of  powder,  is  then  mixed  with  a  little  gum  and 
shaped  into  small  halls,  cones,  &c. 

"  Dyeing  process. — A  cloth  is  soaked  in  the  extract, 
unaerated,  and  then  freely  exposed  to  the  air  to  dry  ;  the 
process  is  repeated  until  the  depth  of  colour  desired  is 
reached.  When  stripes  or  either  shade  designs  are  desired, 
patterns  are  secured  by  stitching  up  for  process  of  dyeing 
portions  on  which  colours  are  to  be  lighter.  Such  confined 
parts  are  less  affected  by  the  dye,  and  thus  fancy  i- 
indulged  in." — Ibid. 

Mining  Industry  in  Italy. 

The  Belgian  Consul  at  Lucca  in  his  last  report  says  that 
according  to  the  report  of  the  Inspectorate  of  Mines,  the 
number  of  mines  in  operation  in  Italy  amounts  to  662,  and 
they  employ  49. 237  workmen  ;  the  total  value  of  the  ores 
extracted  amounted  to  53,591,771  frs.  The  provinces 
which  have  chiefly  contributed  to  this  industry  are  : 
Cagliari,  where  ores  to  the  value  of  17,824,000  frs.  are 
extracted;  Caltanisetta,  where  the  production  is  valued  at 
13,501,985  frs. ;  Girgenti,  which  has  produced  8,794,750  frs. 
worth  ;  Tuscany,  where  the  production  has  exceeded 
5,500,000  frs. ;  and  finally  in  each  of  the  provinces  of 
Arezzo,  Grosseto,  and  Palermo,  the  value  of  the  production 
amounted  to  nearly  2,500,000  frs.  To  these  figures  should 
be  added  a  production  of  4,255,372  frs.  coming  from  some 
mines  situated  in  other  provinces. 

The  values  of  the  principal  ores  extracted  are  as  follows : 
iron  ores,  2.292,454  frs.  ;  copper  ores,  1,100,065  frs.;  zinc 
ores,  6,911,696  frs. ;  lead  ores,  7,128,363  frs.;  silver  ores, 
1,441,400  frs.;  and  gold  ores,  5,327,651  frs.;  mercury, 
929,865  frs. ;  sulphur,  27,962,282  frs. ;  and  boracic  acid, 
1,531,000  frs.— /bid. 

Production  of  Alang-Alang. 

The  Bulletin  du  ilusee  Commercial  for  January  25th 
says,  that  it  has  now  been  proved  by  various  experiments 
conducted  by  experts,  that  the  plant  known  as  "  alaug- 
alang  "  (Imperata  arundinacese')  can  be  successfully  used  as 
material  for  the  manufacture  of  paper.  This  plant  grows 
in  the  Dutch  Indies  in  boundless  profusion,  and  requires  no 
cultivation.  Alang-alang,  under  advantageous  circumstances, 
grows  to  the  height  of  a  metre  and  a  half,  and  in  Java  the 
farmers  are  engaged  in  incessant  efforts  to  keep  it  within 
bounds.  It  can  be  encouraged  to  grow  anywhere  in  the 
humid  atmosphere  and  rich  soil  of  Java,  and  it  is  proposed 
to  dedicate  some  waste  lands  in  the  suburbs  of  Batavia  to 
the  growth  of  alang-alang,  a  specimen  of  which  has  been 
6ent  to  Brussels  by  the  Belgian  Consul-General  at  Batavia. 
— Ibid. 


Papers  interesting  to  Technologists. 

The  following  papers  of  interest  will  be  found  in  the 
Hoard  of  Trade  Journal  for  February  : — 

"  Production  of  Pine  Apple  Fibre  in  India,"  p.  190. 

"  German  Trade  in  the  Straits  Settlements,"  p.  199. 

"French and  Foreign  Competition  in  Senegal,"  p.  214. 

•'  Economic  and  Commercial  Condition  of  Venezuela," 
p.  225. 


Further  Report  of  the  Labour  Conciliation  Com- 
mittee to  the  Council  of  the  London  Chamber 
of  Commeki  E. 

Adopted  at  a  Special  Meeting  of  the  Council,  and  Council 
of  lieference,  of  the  London  Chamber  of  Commerce,  on 
Thursday,  the  6th  February  1890. 

Your  committee  has  endeavoured  to  devise  some  practical 
methods  for  carrying  out  the  scheme  contained  in  the 
interim  report  provisionally  adopted  by  the  council  on  the 
12th  December. 

The  committee  offers  the  following  suggestions  : — 

I.  That  a  permanent  body  be  constituted,  to  be  called 
"  The  London  Conciliation  Board,"  which  shall  be  affiliated  to 
the  London  Chamber  of  Commerce,  and  that  its  composition 
shall  be  as  follows,  viz. : — 

(«.)  Twelve  members  representing  capital  or  employers, 
to  be  elected  by  the  council  of  the  Chamber. 

(&.)  Twelve  members  representing  labour,  to  be  elected 
by  the  employed. 

(c.)  To  these  shall  be  added  representatives  from  the 
separate  trade  conciliation  committees  as  herein-after 
referred  to. 

'  (<i.)  The  body  thus  constituted  shall  add  to  their  number 
six  other  members,  who  from  their  position,  authority, 
or  experience,  may  be  useful  in  promoting  the  objects 
of  the  London  Conciliation  Board,  three  to  be  appointed 
by  the  labour  representatives  on  the  Board,  and  three 
by  the  representatives  of  capital. 

(e.)  Four  members,  viz.,  the  Lord  Mayor  of  London,  or 
some  member  of  the  corporation  to  be  nominated 
by  him,  the  Chairman  of  the  London  County  Council, 
or  some  member  of  the  council  to  be  nominated  by 
him,  a  representative  of  the  London  Trades  Council, 
and  a  representative  of  a  London  labour  organisation 
to  be  selected  by  the  labour  representatives  on  the 
Board. 

The  elections  shall  take  place  every  three  years,  and  the 
first  election  shall  take  place  on  the  , 

II.  The  duties  of  the  London  Conciliation  Board  shall  be 
as  follows : — 

(a.)  To  promote  amicable  methods  of  settling  labour 
disputes  and  the  prevention  of  strikes  and  lock-outs 
generally,  and  also  especially  in  the  following 
methods  : — 

1.  They  shall,  in  the  first  instance,  invite  both 
parties  to  the  dispute  to  a  friendly  conference  with 
each  other ;  offering  the  rooms  of  the  Chamber  of 
Commerce  as  a  convenient  place  of  meeting.  Members 
of  the  committee  can  be  present  at  this  conference, 
or  otherwise,  at  the  pleasure  of  the  disputants. 

2.  In  the  event  of  the  disputants  not  being  able  to 
arrive  at  a  settlement  between  themselves,  they  shall 
be  invited  to  lay  their  respective  cases  before  the 
committee,  with  a  view  to  receiving  their  advice, 
mediation,  or  assistance.  Or,  should  the  disputants 
prefer  it,  the  committee  would  assist  them  in  selecting 
arbitrators,  to  whom  the  questions  at  issue  might  be 
submitted  for  decision. 

3.  The  utmost  efforts  of  the  committee  shall, in  the 
meantime,  and  in  all  cases,  be  exerted  to  prevent,  if 
possible,  the  occurrence  or  continuance  of  a  strike  or 
lock-out  until  after  all  attempts  at  conciliation  shall 
have  been  exhausted. 
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The  London  Conciliation  Board  shall  not  constitute 
itself  a  body  of  arbitrators  except  at  the  express 
desire  of  both  parties  to  a  dispute,  to  be  signified  in 
writing,  but  shall,  in  preference,  should  other  methods 
of  conciliation   fail,  offer  to  assist  the  disputants  in 
the  selection  of  arbitrators  chosen  cither  from  its  own 
body  or  otherwise.     Any  dispute  coming  before  the 
Hoard  shall,  in  the  first   instance,  be  referred  to  a 
di  mediation  committee  of  the  particular  trade  to  which 
the  disputants  belong,  should  such  a  committee  have 
been  formed  and  affiliated  to  the  Chamber, 
(/i.l  To  collect  information  as  to  the  wages  paid  and  other 
conditions  of  labour  prevailing  in  other  places  where 
trades   or   industries    similar  to   those  of  London  are 
carried  on,  and  especially  as  regards  localities  either  in 
the  United  Kingdom  or  abroad,  where  there  is  competi- 
tion with  the  trade  of  London.     Such  information  shall 
be  especially  placed  at  the  disposal   of  any  disputants 
who  may  seek  the  assistance  of  the  London  Conciliation 
Board, 

III.  The  separate  trade  conciliation  committees  shall 
be  composed  of  equal  numbers  of  employers  and  of 
employed. 

Each  trade  shall  elect  its  own  representatives,  employers 
and  employed  voting  separately  for  the  election  of  their 
respective  representatives.  The  number  of  members  and 
the  general  rules  of  procedure  shall  be  determined  by  each 
particular  trade,  subject  to  the  approval  of  the  London 
Conciliation  Board. 

The  trade  conciliation  committees  shall  be  affiliated  to 
the  London  Chamber  of  Commerce,  and  shall  be  represented 
upon  the  London  Conciliation  Board.  Any  trade  con- 
ciliation committee  constituted  as  above,  representing  a 
body  or  trade  in  the  metropolitan  districts  of  more  than 
1,000  individuals,  shall  send  two  representatives  to  sit  on 
the  Loudon  Conciliation  Board,  one  being  an  employer  and 
the  other  an  operative  workman,  each  to  be  separately 
elected  by  employers  and  employed  respectively.  In  the 
case  of  trade  conciliation  committees  representing  bodies 
or  trades  in  the  metropolitan  districts  smaller  in  number 
than  1,000  individuals,  two  or  more  such  committees  may 
unite  together  to  elect  joint  representatives  to  the  London 
Conciliation  Board. 

It  shall  be  the  duty  of  the  trade  conciliation  committees 
to  discuss  matters  of  contention  in  their  respective  trades  ; 
to  endeavour  amicably  to  arrange  the  same,  and  in  general 
to  promote  the  interests  of  their  trade  by  discussion  and 
mutual  agreement.  In  the  event  of  their  not  being  able  to 
arrange  any  particular  dispute,  they  will  refer  the  same  to 
the  London  ( 'onciliation  Board,  and  in  the  meantime  use 
their  most  strenuous  endeavours  to  prevent  any  strike  or 
lock-out  until  after  the  Loudon  Conciliation  Board  shall 
have  exhausted  all  reasonable  means  of  settlement. 

They  may,  from  time  to  time,  consider  and  report  to  the 
London  Conciliation  Board  upon  any  matter  affecting  the 
interests  of  their  particular  trade  upon  which  it  may  be 
thought  desirable  to  employ  the  action  or  influence  of  the 
London  Chamber  of  Commerce  as  a  body. 

IV.  The  London  Chamber  of  Commerce  places  its 
rooms  at  the  disposition  of  the  London  Conciliation  Board, 
and  of  the  trade  conciliation  committees  for  holding 
their  meetings.  Any  alterations  in  the  rules  and  regulations 
of  these  bodies  which  may  be  from  time  to  time  proposed, 
shall  be  submitted  for  approval  to  the  council  of  the 
Chamber. 

V.  The  above  regulations  shall  be  subject  to  bye-laws, 
to  be  specially  framed  for  the  purpose,  and  which  shall  be 
open  to  amendment  as  required  from  time  to  time,  on 
agreement  between  the  council  of  the  Chamber  of  Commerce 
unci  the  London  Conciliation  Board. 

Here  follow  the  names  of  the  Members  of  the  Committee. 
January  31s/,  1890. 

Explanatory  Circular. 

The  council  has  had  particularly  in  view  the  necessity  of 
giving  capital  and  labour  an  equal  representation,  and  equal 
voting  power  in  the  organisation  of  the  proposed  London 
Conciliation  Board  and  committees. 


Attention  is  specially  called  to  the  fact  that  this  Board 
will  not  in  itself  be  primarily,  or  of  necessity,  an  arbitrating 
body,  but  its  main  object  will  be  to  bring  the  interested 
parties  together  for  purposes  of  discussion  and  explanation 
at  the  earliest  stage  of  any  difficulty,  with  the  view  of 
preventing  that  difficulty  reaching  the  acute  stage  of  strike 
or  look-out,  arbitration  being  only  suggested  in  the  last 
resort.  It  is  hoped  that  the  existence  of  a  permanent  board, 
composed  of  experienced  and  influential  representatives  of 
both  capital  and  labour,  to  whom  any  difficulty  arising  in  the 
labour  market  can  be  referred  for  discussion  and  considera- 
tion at  an  early  period  may,  by  intervention  in  a  friendly 
and  disinterested  manner,  enable  points  of  difference  to  be 
settled  by  mutual  consent,  without  any  stoppage  of  trade. 
Should  the  difficulty,  however,  prove  to  be  acute,  or  not  one 
of  a  nature  for  settlement  on  general  grounds,  the  Board 
will  have  powers  to  assist  the  disputants  in  nominating 
special  arbitrators.  One  very  important  function  of  the 
Board  will  be  to  assist  in  promoting  the  formation  of  separate 
trade  conciliation  committees  for  the  various  industries 
carried  on  in  the  metropolis,  to  whom  all  disputes  affecting 
those  particular  industries  will  in  the  first  instance  be 
referred. — London  Chamber  of  Commerce. 

The  Cultivation  of  Ixdigo  in  China. 

.1/.  Janes.     Bull,  de  la  Soc.  d'Encnur.  pour  Vlnd.  Sat. 
1889,  494. 

Indigo  is  very  largely  cultivated  in  the  province  of  Tchin- 
Kiang ;  each  family  requires  the  colour  for  dyeing  their 
garments,  the  excess  being  sent  to  market.  It  is  a  plant 
which  is  very  easily  cultivated ;  it  requires  a  special  soil,  as 
close  as  possible.  "When  one  month  old  the  plants  are 
replauted  at  distances  of  about  50  centimetres  apart.  Very 
little  care  is  necessary,  and  in  dry  seasons  the  plants  need 
not  even  be  watered.  When  they  attain  a  height  of  60 
centimetres  they  are  cut  down  to  the  root  and  removed  to 
pits  dug  in  the  earth  or  built  of  bricks  of  about  160  litres 
capacity.  The  roots  throw  out  new  shoots  and  yield  a 
second  crop.  The  plants  are  piled  in  the  pits  and  covered 
with  pure  water  and  allowed  to  remain  for  some  days,  when  a 
fermentation  is  set  up.  The  operation  may  be  hastened  by 
the  addition  of  a  little  chalk  and  by  frequent  agitation  of  the 
mass.  At  the  end  of  the  operation  the  indigo  forms  a  thick 
blue  layer  at  the  bottom  of  the  pit  and  it  only  requires 
drying  to  render  it  marketable. — E.  J.  B. 

A  sew  Tin  Island  in  the  Ditch  Indies. 

The  latest  reports  from  Siugkep,  an  island  belonging  to 
the  Lingga  group  on  the  east  coast  of  Sumatra,  state  that 
the  prospects  of  finding  permanent  tin  deposits  there,  similar 
to  those  in  Banea  and  Button,  are  highly  favourable.  The 
concession  for  working  these  mines  is  in  the  hands  of  a 
private  company. — Industries. 


Dynamite  ix  Spain. 

Although  there  is  a  large  dynamite  works  at  Bilbao,  there 
is  a  good  opening  for  another  such  establishment  in  the  centre 
of  Spain  to  supply  the  markets  of  Linares,  the  coal  basin  of 
Belmez,  and  the  large  and  increasing  mining  districts  in  the 
provinces  of  Ciudal  Real  and  Estremadura.  The  greatest 
inconvenience  and  delay  are  experienced  in  getting  regular 
supplies  in  consequence  of  the  difficulties  of  carriage.  The 
dynamite  from  Bilbao  must  either  pass  through  two  systems 
of  railways  which  are  not  on  the  best  understanding  with 
one  another,  or  must  go  by  sea  to  Seville,  and  thence  a 
long  distance  overland.  The  Bilbao  works  are  reported  as 
having  done  a  good  business  for  many  years. — Ibid. 

WOOD-POUP   ManVF.UTUKK   IN   SCANDINAVIA. 

The  erection  of  new  wood-pulp  manufactories  continues, 
although  the  prospects  cannot  be  said  to  be  particularly 
bright.  There  will  shortly  be  54  wood-pulp  manufactories 
at  work  in  Norway,  against  the  50  working  last  year;  and 
their  probable  production  has  been  put  at  about  250, Ooo  tons. 
The  export  during  last  year  was  about  190,000  tons,  against 
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a  production  of  175,000  tons  in  the  previous  year.  The 
above  figures  refer  to  "mechanical"  wood-pulp.  About 
25,000  tons  of  "  chemical "  wood-pulp/of  which  rather  more 
than  half  was  wet,  was  also  exported,  being  in  excess  of 
the  figures  for  1888.  At  the  end  of  1889  there  were 
lj  manufactories  of  chemical  pulp  at  work — 11  sulphite 
and  4  soda  cellulose  works.  Their  production  is  estimated 
at  30,000  tons  sulphite  (wet)  and 9,000 soda  cellulose  (dry). 
During  last  year  chemical  pulp  maintained  its  price  and 
commanded  a  ready  sale — the  exports  being  valued  at 
about  200,000/.  f.o.b.  Norwegian  port.  The  profits  thereon 
were  not  equally  satisfactory  owing  to  the  rise  in  raw 
materials.  For  mechanical  wood-pulp  the  prices,  which 
have  been  declining  for  the  last  20  years,  fell  to  21.  2s.  6d. 
per  ton  f.o.b.  Hull.  Attempts  have  been  made  to  reduce 
and  regulate  production  but  without  success.  The  value  of 
mechanical  pulp  exported  during  1889  amounted  to  about 
450,0002.  Increased  production  lias  given  an  impetus  to 
the  Scandinavian  paper  industry.  In  Sweden  two  or  three 
paper  manufactories  have  been  formed  of  late,  and  in 
Norway  existing  ones  have  been  materially  extended.  The 
effect  cif  these  extensions  will  be  no  doubt  apparent  before 
long. — Ibid. 

Progress  of  the  Basic  or  Thomas-*, it.i  hisist  Process 
during  the  12  .Months  ending  :51st  December  1889. 

The  total  make  of  steel  and  ingot  iron  from  phosphoric 
pig  during  this  period  amounts  to  2, 274, 552  tons,  being  an 
increase  over  the  make  for  the  previous  12  months  of  about 
321,318  tons,  and  making  the  total  production  of  basic  steel 
to  this  date  10,845,000  tons. 

It  will  be  noticed  that  of  the  above-mentioned  make  of 
2,274,552  tons,  no  fewer  than  1,764,639  tons  were  ingot  iron 
containing  under  -17  percent,  of  carbon. 

The  makes  of  the  various  countries  for  the  year  ending 
31st  December  1888  and  31st  December  1889,  respectively, 
are  as  follows  :— 


18S9. 


18SS. 


Total. 


With 
under '17 
per  Cent. 
Carbon. 


Total. 


England 

Germany,     Luxemburg, 
and  Austria 

France 

Belgium       and       other 
countries 


Tons. 
493,919 


1,431,642 

222,392 

76,599 


2,274,532 


Tons.    I     Tons. 
348,828  i      408,594 


1,185,323 
159,271 

71,217 


1,270,070 
222,333 

46,237 


1,764,639  I  1,953,234     1,493,032 


With 

under '17 
per  Cent. 
Carbon. 


Tons. 

2711.17.'. 


1,026,033 
158,223 

32,300 


With  this  2,274,552  tons  of  basic  steel,  were  produced 
some  700,000  tons  of  slag  (containing  about  36  per  cent, 
of  phosphate  of  lime),  most  of  which  was  used  as  a 
fertiliser. 

The  Stassfurt  Industry. 

The  Syndicate  of  the  Alkali  Works  has  issued  its  report 
of  the  sales  during  1889.  It  appears  that  the  deliveries  of 
potassium  chloride  during  the  first  half  of  1889  amounted 
to  1,200,000  centners,  and  during  the  last  half  to  1,271,000 
centners,  as  against  1,119,000  centners  and  1,126,700  centners 
during  the  corresponding  periods  of  1888. — Industries. 

Weights  and  Measures  Act,  commencing  1st 
January   1890. 

The  following  clauses  of  the  above  Act  are  of  impor- 
tance : — ■ 

'■  Every  weighing  instrument  used  for  trade  shall  be 
verified  and  stamped  by  an  inspector  of  weights  and 
measures,  with  a  stamp  of  verification  under  this  Act. 


"  Every  person  who,  after  the  expiration  of  12  months 
from  the  commencement  of  this  Act,  uses,  or  has  in  his 
possession  for  use  for  trade  any  weighing  instrument  not 
stamped  as  required  by  this  Act,  shall  be  liable  to  a  fine 
not  exceeding  two  pounds,  or  in  the  case  of  a  second  offence 
five  pounds." 

"  In  this  Act,  unless  the  context  otherwise  requires, 
weighing  instruments  includes  scales,  with  the  weights 
belonging    thereto,   scale-beams,    balances,   spring-balances, 

steelyards,  weighing  machines,  and  other  instruments  foj 

weighing." 

Alcohol  in  the  Industrial  Arts. 

(Report  for  Year  1889  of  United  States  ( 'ommissioner  nf 
Internal  Revenue,  p.  137.) 

A   Bill   (H.R.   9051,   Fiftieth  Congress,  Firsl  Session), 

having  for  its  object  the  reduction  of  taxation  and  simpli- 
fication of  laws  in  relation  to  the  collection  of  the  revenue, 
has  been  printed  and  contains  certain  provisions  relative  to 
alcohol  in  the  industrial  arts.  The  Commissioner  summarises 
its  provisions  as  follows: — 

Section  3  provides  for  bonded  warehouses  for  storing  the 
alcohol  under  internal  revenue  storekeepers  and  regulations. 

Section  4  provides  for  the  transfer  of  the  alcohol  from 
distillery  warehouses  to  the  bonded  warehouses  provided 
in  section  3. 

Section  5  provides  for  the  removal  of  alcohol  from  the 
bonded  warehouses  to  manufacturers'  storerooms,  to  lie 
there  used  in  the  industrial  arts  and  in  the  manufacture 
of  drugs  and  chemicals;  proprietary  articles  and  beverages 
being  excepted.  This  section  also  provides  certain  regula- 
tions under  which  bonded  warehouses  and  manufacturers' 
storerooms  may  be  established. 

Section  6  provides  for  the  use  of  warehouse  stamps. 

Section  7  makes  further  provision  for  removals  from 
warehouse  to  manufacturers'  storerooms. 

Section  8  gives  revenue  officers  right  of  access  to  every 
part  of  the  manufactory. 

Section  9  provides  for  the  methylation  of  alcohol  in  the 
bonded  warehouses  and  for  the  use  of  methylated  spirits 
in  the  arts  and  manufactures,  for  burning,  and  in  the 
manufacture  of  compounds,  except  beverages.  Ilonds  and 
returns  may  be  exacted.  Bight  of  access  to  the  revenue 
and  penalties  against  fraud  arc  provided. 

Section  10  provides  penalties  for  improper  use  of  alcohol. 

Section   11    provides  for  assessing  taxes   on  spirits  not 
used  within  three  years,  forbids  use  of  methylated  spirit 
within  600  ft.  of  a  rectifier  or  distiller,  and  imposes  penalties  ' 
for  breaches   of  the  various   provisions   of  the   law  and 
regulations. 

The  Commissioner  in  the  main  approves  the  Bill,  but 
suggests  that  section  9  should  be  so  modified  as  to  provide 
that  no  methylated  spirits  shall  be  permitted  on  any  premises 
in  which  distilling  or  rectifying  is  carried  on,  or  where  wines 
or  spirits  are  kept  for  sale  as  beverages. 

The  Commissioner  considers  that  since  the  object  of 
demethylation  is  to  secure  a  cheap  alcoholic  beverage, 
the  importance  of  separating  methylated  spirits  from  all 
stocks  of  such  beverages  is  very  great ;  as  i--  also  that  of 
keeping  methylated  spirit  out  of  the  hands  of  distillers  and 
rectifiers  who  use  stills. 

The  ( 'ommissioner,  from  data  in  his  possession,  estimates 
the  quantity  of  alcohol  likely  to  be  used  annually  in  the 
arts  at  about  eight  million  gallons — and  the  additional 
expense  required  to  carry  these  provisions  into  effect  to 
be  about  290,000  dols.  per  annum.— C.  G.  C. 

Copper  Boasting  in  Spain. 

About  eighteen  months  ago  the  open-air  calcination  of 
copper  ores  in  the  province  of  Huelva  was  prohibited  by  a 
decree  signed  bv  SeBor  Albareda,  then  Home  Secretary,  now 
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Spanish  ambassador  in  London.  The  order  was  to  come 
into  force  on  January  1,  1890.  The  Rio  Tinto  Company ,  as 
well  as  private  copper-roasters,  tried  all  they  could  to  have 
the  decree  rescinded,  urging,  anion;;  other  arguments,  that 
the  prohibition  implied  a  breach  of  public  faith,  because 
calcination  in  the  open  air  was  practised  in  connexion  with 
the  copper  works  which  had  originally  been  made  over  by 
the  Government  to  the  various  companies  by  whom  the 
explotacion  is  now  carried  on.  Having  failed  in  their 
endeavour,  the  companies  had  no  option  but  to  discontinue 
the  roasting  of  copper  altogether,  and  dismiss  the  men  who 
had  hitherto  been  employed  on  this  work.  The  number  of 
those  discharged  in  this  way  ranges,  according  to  conflicting 
reports,  from  500  to  1,500.  Those  are  probably  nearest  the 
mark  who  set  down  at  2,000  the  number  of  persons  who 
have  been  deprived  of  their  means  of  subsistence  by  the 
stoppage  of  the  calcination.  Somf  250  of  the  discharged 
men  proceeded  to  Huelva  directly  after  New  Year's  Day,  to 
lay  their  case  before  the  Governor  of  the  province,  who  was 
greatly  surprised,  for  he  had  no  idea  that  there  were  so  many 
men  wanted  to  make  up  the  heaps.  La  Epuca  relates  that 
the  spokesman  of  the  roasters  gave  "the  most  excellent 
gentlemen"  quite  a  lecture  on  the  subject,  pointing  out  to 
him  that  making  up  the  heaps  was  only  a  small  portion  of 
the  work  ;  that  tin-  teleras  must  be  minded  and  attended  to, 
and  that,  before  they  are  made  up,  the  ores  must  be  got  out, 
picked,  and  worked  up,  all  of  which  involves  a  numerous 
personnel;  that  there  are,  moreover,  tools,  machinery,  and 
trains  to  which  a  number  of  men  have  to  attend,  and  lots  of 
other  things  to  be  done  of  which  the  Governor  of  Huelva 
was  perfectly  ignorant,  although  the  copper  mini's  arc 
situated  within  his  province.  The  latest  intelligence  shows 
that  the  Government  have  called  upon  the  companies  to 
employ  the  men  in  some  other  way,  and  that  the  companies 
have  replied  that  they  had  no  other  work  to  offer  to  the  men. 
Since  the  end  of  the  ministerial  crisis  it  has  been  expected 
that  immediate  means  would  be  taken  to  relieve  those  whose 
living  has  been  taken  away  from  them  by  the  ministerial 
decree. — La  Epoca. 

Combination  of  Nitrate  Makers. 

The  following  heads  of  agreement  have  been  unanimously 
adopted  by  the  nitrate  companies  in  London,  and  telegraphed 
out  to  Iquique  :  — "  It  is  agreed  to  form  a  combination  of 
nitrate  makers,  representing  not  less  than  90  per  cent,  of 
the  whole,  to  restrict  the  production  of  nitrate  to  the  esti- 
mated consumption,  the  amount  of  production  to  be  fixed 
from  time  to  time  by  the  nitrate  committee  in  London,  in 
conjunction  with  the  committee  in  [quique.  It  is  also 
agreed  that,  so  far  as  the  committee  may  be  able  to  regulate 
the  selling  price  of  nitrate,  such  price  shall  not  exceed 
9/.  10*.  per  ton.  A  committee,  consisting  of  seven  members 
residing  in  Iquique,  to  be  elected  to  ascertain  the  production 
and  fix  the  quota  to  be  assigned  to  each  ofieina.  The  quotas 
to  be  fixed  on  the  following  basis,  and  to  be  agreed  to  by  all 
the  members  of  the  committee: — 1.  The  basis  of  the  calcu- 
lation of  the  quotas  for  all  oficinas  completed  on  1st  January 
1889  to  be  the  actual  quantity  of  nitrate  produced  by  them 
during  1889.  2.  Oficinas  which  were  not  completed  by  1st 
January  1889,  to  have  the  option  of  selecting  any  three 
consecutive  months'  production,  as  shown  by  their  books, 
as  a  basis  of  their  annual  production.  3.  No  new  ofieina  to 
have  any  quota  until  actually  producing.  The  new  iodine 
combination  formed  on  the  coast  to  be  approved  so  soon  as 
the  present  nitrate  combination  be  completed.  The  London 
committee  to  at  once  advise  the  iodine  committee  in  Iquique 
that  the  late  combination  is  to  be  continued  until  the  new 
one  can  be  put  in  force." — Standard, 


The  Petroleum  Statistics. 

If  figures  can  be  believed,  it  would  seem  that  the  con- 
sumption of  Pennsylvania  oil  in  excess  of  production  will 
soon  bring  us  face  to  face  with  an  oil  famine,  so  far  as 
the  Pennsylvania  produet  is  concerned.  It  is  not  a 
question  of  the  contraction  of  national  transit  certificates 
in  existence,  as  that  might  arise  from  an  artificial  condition 


of  affairs,  created  by  the  issuers  and  manipulators  of 
them  ;  but  the  actual  consumption  at  home  and  the 
amount  exported  largely  exceeds  the  production.  What 
the  possibilities  are  for  increasing  the  production  is  hard 
to  say  with  certainty,  but  judging  from  the  small  results 
obtained  by  the  energetic  prospecting  operations  which  have 
been  carried  on  through  a  great  portion  of  the  past  year, 
the  probabilities  in  favour  of  great  or  steady  increase  are 
mall.  If  this  is  the  true  situation,  and  everything  points 
o  it  being  so,  we  ale  last  approaching  the  time  when  the 
accumulated  surplus  of  past  years  will  he  exhausted,  and  at 
the  present  rates  of  consumption  and  production  the  latter 
would  be  from  20,000  to  30,000  harrels  a  day  behind  the 
former.  The  energy  with  which  prospecting  for  new 
territory  is  being  carried  on  can  be  judged  of  from  the 
enhanced  prices  paid  for  even  possible  oil  lands,  and  the 
fact  that  in  the  past  year  there  were  5,700  wells  completed 
against  1,700  in  1888,  and  1,800  in  1887.  Prospecting 
was  more  active  than  in  the  three  preceding  years,  1884-86, 
but  in  the  first  of  these,  in  which  there  were  the  greatest 
number  of  wells  completed  of  recent  years,  the  figure  only 
reached  3,400. 

The  daily  output  for  the  year  1889  gave  an  average  con- 
siderably in  excess  of  that  for  1888,  viz.,  60,256  barn-Is,  but 
at  the  same  time  it  was  slightly  inferior  to  that  of  1887, 
which  amounted  to  61,875  barrels,  and  greatly  below  that  of 
1SS6,  while  all  the  time  the  consumption  has  been  largely 
and  steadily  increasing.  The  reduction  in  net  stocks  by  all 
pipe  lines  has  gone  on  at  about  the  rate  of  650,000  barrels  a 
month,  a-i  they  amounted  on  December  31st,  1888,  to 
18,604,47 1  harrels,  and  on  the  corresponding  date  in  the 
past  year  to  about  10,800,000.  It  is  unnecessary,  however, 
to  contemplate  the  time  when,  with  stocks  exhausted,  wc 
shall  suddenly  find  ourselves  with  a  demand  that  cannot  be 
satisfied,  as  before  that  happens  the  price  will  surely  adjust 
itself,  and  the  demand  will  be  curtailed  in  consequence  of 
the  article  becoming,  in  certain  eases,  a  luxury  instead  of  a 
necessity. 

The  year  has  opened  with  a  smaller  daily  production  than 
what  we  have  already  recorded  as  the  average  of  the  past 
year,  and  the  figures  point  to  a  large  reduction  of  stocks 
during  the  current  month,  being  54,588  barrels  a  day, 
against  deliveries,  79,597.  Whether  this  state  of  affairs  will 
continue  can  only  be  more  or  less  a  matter  of  guesswork, 
and  dependent  on  the  foreign  markets,  but  it  is  interesting 
to  note  the  decline  of  shipments  of  American  petroleum  to 
Great  Britain  during  the  four  years  ending  1888,  and  the 
increase  of  Russian  petroleum  imported  into  that  country. 
In  1885  there  were  1,367,720  barrels  of  American  oil 
imported  against  70,149  barrels  Russian;  in  1886,  1,363,801 
against  46,814;  in  1887,  1,444,350  against  188,461  ;  and  in 
1888,  1,286,148  against  549,126.— Eng.  ami  Min.  Journal, 
New  York. 

Mineral  Statistics  or  Canada. 

The  official  report  of  the  mining  and  mineral  statistics  of 
Canada,  which  has  just  been  issued  by  the  Geologioal  and 
Natural  History  Survey,  gives  a  list  of  about  twenty-six 
minerals  which  are  obtained  in  Canada  in  quantities  of  com- 
mercial importance.  The  mineral  of  most  value  is,  of  course, 
coal,  of  which  in  18SS  o\er  'J, 500, 000  tons  were  mined,  the 
value  at  the  pit's  mouth  being  over  5,250,000  dols.  Nova 
Scotia  yields  the  greatest  quantity,  nearly  2,000,000  tons, 
valued  at  3,000,000  dols. ;  and  British  Columbia  is  second 
with  500,000  tons,  valued  at  nearly  2,000,000  dols.;  the 
North-West  territories,  whose  mines  had  just  been  opened, 
having  yielded  over  100,000  tons;  and  New  Brunswick 
about  6,000  tons.  Canada  exported  about  2,000,000  dols. 
worth  of  coal,  and  imported  about  9,000,000  dols.  worth, 
about  5,500,000  dols.  of  which  was,  however,  anthracite, 
not  found  in  Canada.  a 

Canada's  production  of  iron  ore  was  small  — only  79,000 
tons,  valued  at  about  150,000  dols.,  having  been  mined 
during  1SSS.  About  22,000  tons  of  pig  iron,  of  the  value  of 
about  313,000  dols.,  were  manufactured  in  Canada  in 
1SSS,  a  decrease,  in  spite  of  the  increased  duties  on  pig. 
Sir  Charles  Tapper  levied  duties  on  pig  iron  in  order  to 
encourage  smelting  and  stimulate  mining  enterprise. 
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The  following  table  shows  the  growth  of  Canada's  product 
ill  pig  iron  :  — 

Pig  Iron  made. 

Year.  Tons. 

l*7>>  (no  duty:  no  bounty) 4.000 

1877  „                „             13,500 

1878  „                  16,000 

1879  (import  duty,  2  dol3.  per  ton)  16.500 

1880  „  .,  23,000 

1 18S1  (duty.  2  dols.  per  ton ;  bounty,  1'50  dols.  per  ton)     is, 500 

1S-2 21 ,500 

18S3 82, 

1881 293S9 

18S7  (duty,  4  dols.  per  ton ;  bounty.  1'50  dols.  per  ton)  2 1329 

1833  (duty,  4  dols.  per  ton) 21,700 

The  increase  was  greater  during  the  period  in  which 
there  was  no  duty  than  during  any  other  period.  Canada 
imported  over  68,000  tons  of  pig  iron,  handling  over 
500,000  tons  of  scrap  iron  and  steel,  and  about  12,000,000 
dols.  worth  of  iron  in  one  form  or  another,  upon  which 
duties  amounting  to  nearly  3,000,000  dols.  were  paid. 
There  is,  therefore,  plenty  of  scope  for  the  development 
of  Canada's  iron  resources.  Of  Canada's  whole  pro- 
duction of  iron  ore,  Nova  Scotia  is  credited  with  more  than 
half,  or  over  42,00(1  tons,  Quebec  with  10,000,  Ontario  with 
16,000,  and  British  Columbia  with  8,000. 

The  production  of  gold  for  the  year  amounted  to  over 
61,000  oz.,  valued  at  over  1,098,000  dols.  The  rapid 
development  of  silver  mining  in  the  Lake  Superior  region 
is  shown  by  the  statistics  of  Ontario  production,  which 
has  increased  from  16,505  dols.  in  1886  to  184,763  dols. 
in  1887,  and  to  208,064  dols.  in  1888,  and  the  total  value 
of  the  Dominion's  silver  production  for  1888  amounted  to 
395,377  dols.  Quebec  was  the  only  province  that  mined 
copper  in  1888,  the  value  of  which  was  placed  at 
067,543  dols.,  an  increase  over  the  production  of  the  two 
preceding  years.  Canada  is  not  rich  in  lead,  the  only 
production  being  that  of  British  Columbia,  worth  27,472  dols. 
The  Kootenay  and  Field  mines  were  the  most  productive. 
Platinum  to  the  value  of  6,000  dols.  was  produced  in 
British  Columbia,  and  manganese  was  produced  by  Nova 
Scotia  and  New  Brunswick  to  the  extent  of  1,801  ions,  of 
the  value  of  47,994  dols.  The  mica  product  is  valued  at 
30,207  dols.  A  variety  of  other  metals  and  mineral 
substances  are  alluded  to,  found  in  small  quantities,  but 
growing  in  importance.  On  the  west  shore  of  Lake 
Memphre  Magog  a  rich  galena  vein  has  been  discovered. 
An  assay  shows  it  contains  70  per  cent,  of  lead  and 
15  per  cent,  of  silver,  The  property,  which  contains  over 
200  acres,  is  controlled  by  McDonald"  Brothers,  Sherbrooke. 


Summary  of 

Exports. 

Month  ended  31st  January 

1889. 

1890. 

Metals  (other  than  machinery)  .... 

£ 

3,056,923 

068,719 
2,491,125 

£ 

3,577,155 

I'.sl  SIS 

2,573  3S3 

20.527,037 

21,580,752 

BOARD   OF  TRADE  RETURNS. 

Summary  of  Imports. 


Month  ended  31st  January 

1889. 

1890. 

£ 

2,157,316 
942,914 
499,769 

2,763,078 

£ 
2,085,063 
Mn-..:; 
601,519 

2,651,310 

Raw  materials   for  non-teitile  in- 

Total  value  of  all  imports  .... 

38,058,318 

38,143,850 

Imports  of  Metals  for  Month  ended  31st  January. 


Articles. 

Quantities. 

Values. 

1389. 

1890.           1889.           1890. 

Copper  :— 

TJnwrought   ....      „ 

Iron  and  steel  :— 
Iron  ore 

Iron  bolt,  bar,  &c.   „ 

Steel,  unwronght. .      „ 

Lead ,  pig  and  sheet      „ 

18358 
6,918 

3.917 

323,915 

5,330 
60S 
12,997 
89,261 
643,925 
58,917 
4,369 

5,448 
8,141 
4,839 

355,967 

5,743 

485 

16,401 

01,524 

841,194 

51,115 

4,737 

£ 
163,874 

263.401 

301,373 

237,025 

47,004 

6,531 

164,822 

180,212 
65,372 

291,916 
73,436 

360,847 

£ 
4-1,045 

219,966 

252,210 

288,193 
50,250 
5,225 
223,721 
116,440 
118,613 
257,519 
106,238 
402,638 

Tin Cwt. 

Other  articles  . .  .Value  £ 

Total  value  of  metals 

•• 

2,157,316 

2,085,063 

Imports  of  Chemicals  and  Dyestuffs  for  Month 
ended  31st  January. 


Articles. 

Quantities. 

Values. 

1 
1889.     |      1890. 

1889. 

1890. 

6,637 

18,663 
29,666 

486 
1,846 

18,842 
1,078 

2,888 

32,311 

41,330 

1,205 
2,529 

15,902 
740 

£ 
1,771 

7,419 

6,532 

108,584 

2,951 

47,303 

18,484 

29,964 

1,800 

111,494 

1,449 

£ 

Bark  (for  tanners, 

Cutch  and  gambier  Tons 
Dyes  :— 

12,878 

S.S45 

109,190 

7,648 

64,442 

19,745 
23,777 

1,930 
316,676 

1,005 
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Imports  of  Chemicals  and  Dyestuffs  fob  Month 
ended  81st  January — continued. 


Quantities. 

Values. 

Articles. 

1889. 

18110. 

1889. 

1890. 

Nitrate  of  soda...,  Cwt. 

179^12 

141,276 

£ 

96,526 

£ 

08,385 

Nitrate  of  potash  •      „ 

37,833 

33,145 

32,675 

29,729 

3,330 

8,121 

47,443 

35,851 

Other  articles. . .  Value  £ 

•• 

128,469 

10S.237 

Total  value  of  chemicals 

" 

942,914 

910.293 

Imports  op  Oils  fob  Month  ended  31st  January. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

15,397 

905 

75,122 

6,227,762 

24,885 

1,415 

74,266 

8,485,795 

£ 

19,929 

32,913 
86,216 
181,784 
45,906 
23,083 
45,953 
63,055 

£ 

30,693 

53,394 
79,077 
220,103 
38,561 
35,300 
62,660 
81,726 

Other  articles  . .  Value  £ 

1,188  1         1,710 
26,761  I       37,800 

Total  value  of  oils  . . . 

'     490,709 

601,519 

Imports    of    Raw    Matkrials    for    Non-Textile 
Industries  for  Month  ended  31st  January. 


Articles. 


Quantities. 
1889. 


1890. 


Values. 


1889. 


Bark,  Peruvian  . .    Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  : — 
Arabic 

Lac,  &c „ 

Gutta-percha....  .Cwt, 

Hides,  raw:— 
Dry 

Wet 

Ivory  

Manures  :— 
Guano Tons 

Bones „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto,  &c „ 

Pulp  of  wood 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrel; 


19,496 

309,520 

22,507 

9,592 
4835 
2,399 

54,229 
50,931 
1,431  i 

1,182 


11,661 

195,362 

22,104 

3,300 
4,452 
5.15S 

441,591 

47,723 

870 

6,782 


6.972 

5,352 

19,277 

28,536 

4,055 

2,811 

3M76 

31,163 

10,280 

8,348 

94,814 

200,417 

96,682 

138,790 

2,321 

3,867 

1 

£ 
71,606 

43,065 

273,580 

43,884 
14,911 
33,370 

151,433 

119,203 

72,312 

7,412 
34,099 

2t,i:i:; 

38,044 
160,744 

53,168 

21,604 

149,003 

1,346 


1890. 


£ 

36,947 

25,116 
274,241 

11,980 
18,672 

55,038 

122,028 
105,019 
47,100 

40,695 
29.230 
32,954 
29,388 

148.670 
51,866 
41,655 

173,050 
2, 153 


Imports  of  Haw  Materials  for  Non-Textile 
Industries  for   Year  ended  31st  January — cont. 


Articles. 

Quantities. 

Values. 

18S9. 

1890. 

1889. 

1890. 

Wood  :— 

137,012 

97.S6S 

10,226 

1,078 

103,832 

69,775 

6,699 

2,830 

£ 
268,85 1 

225,427 

59,300 

8,592 

889,082 

£ 
230,866 

185,517 

38,080 

22, 1 11 

928,292 

Other  articles. . .  .Value  £ 

2,760,078 

2,651,310 

Besides  the  above,  drugs  to  the  value  of  83.S10P.  were  imported 
as  against  57,958?.  in  1889. 


Exports  of  Metals  other  than  Machinery  for 
Month  ended  31st  January. 


Articles. 

Quantities. 

Values. 

1889. 

1890.     |      1889. 

1890. 

Copper  :— 

(Jnwrought „ 

Mixed  metal 

0,307 

13,298 

8,721 
18,763 

300.324 
5,901 

7,713 
0,159 

8,783 

60,541 
38,298 
36,781 

302,751 
3.35S 

5,S66 
11,905 

£ 

33,600 

63,224 

40,309 

■85,157 

289,1  12 

84,290 

2,158,679 

86,980 

27,l«;l 

113,230 

39,076 

6,613 

69,663 

£ 
40,286 

165,118 
115,0117 
99.''  17 
231,538 
115,73 1 
2,531,663 

."rl   '.ISA 

Plated  wares. . .  Value  £ 
Telegraph  wires 

■J:>.<:,s 
71,686 
29,620 

li.-'.-| 
81,625 

Other  articles  . .  Value  £ 

3,056,923 

3,577,155 

Exports  of  Drugs  and  Chemicals  for  Month   ended 
31st  January. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

Alkali Cwt. 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles 

615.059 
189,872 
27,736 

622,466 

131,536 
20,427 

£ 

133.005 

54,228 

189,784 

79,988 

201,101 

£ 

115.510 

3'.',525 
167,800 

£3,852 
253,125 

•• 

668,719 

689,813 
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Expobts  or  Miscellaneous  Articles  fob  Month 
ended  3  1st  January. 


Articles. 


Quantities. 


1890. 


Gunpowder Lb. 

Military  stores..  Vulue  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  ot  coal   Value  £ 

Earthenware  ...        „ 

Stoneware , 

Glass  :— 
Plate 8q.Pt. 

Flint Cwt. 

Bottles 

Other  kinds 

Leather : — 
Unwrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.Tds. 

Painters'    mate- 
rials   Value  £ 


939,700 


980,500 


49,177 


Paper 
Rags.. 
Soap . . 


Cwt. 
Tons 
Cwt. 


360.582 
9,613 
88,969 
17.17S 

9,994 

5,505 
1,051,300 

95,645 

5,761 

39,960 


49.1,400 


1,032,800 


47,038 


346,166 

8,516 

76,107 

17,483 

12,508 

4,814 
1,403,400 

80,282 

4,281 

39,519 


Values. 


1889. 


Total  value  . 


£ 

22,333 

92,520 
18,742 
82,875 
94,934 
109,256 
156,621 
12,251 

21,188 
22,298 
42,146 
13,210 

91,508 

35,716 

116,597 

78,724 

122,771 

165,607 

47,607 

39,085 


1890. 


2,491,12." 


£ 

13.22S 

70,290 
20,206 
95,251 
91,519 
135,986 
154,904 
18,810 

19,078 
21,318 
34,870 
15,410 

113,810 
27,112 

107.59S 
65,461 

114,180 

140,023 

31,246 

41,103 


2,573,383 


Quicksilver. 


Imports. 

Exports. 

Price. 

Highest. 

Lowest. 

1889 

Bottles. 
67,66-1 

Bottles. 
57.658 

£  ».  (/. 
9  12    0 

£   s.   <l. 
7    7    0 

1888 

73,770 

47,132 

11    0    0 

6  15    0 

1887 

01,212 

62,476 

11    5    0 

6  10    0 

1886 

58,900 

66,080 

7  10    0 

5  13    0 

1885 

55,153 

48,823 

6  15    0 

5  10     0 

18S4 

59.970 

52,492 

0  15    0 

5    2    0 

1883 

51,520 

48,997 

5  17     0 

5    2    0 

1882 

45.921 

40,424 

0    5     0 

5  14    0 

1881 

56,261 

24,842 

7    0    0 

6     2    6 

1880 

49,511 

10,070 

7  15    0 

6    7    6 

i¥lontI)l))  patent  2.isst* 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in  which 
acceptances  of  the  Complete  Specifications  are  advertised.  Com- 
plete Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.—GENERAI,  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 
606.  J.  Brook  and  T.  Minton.    Filter  presses.   January  13. 
668.  J.  S.  Rigby 


Estimated  Consumption,  United  Kingdom,  12,000  bottles  per  annum. 

— Ale.v.  S.  Pickering. 


unci  J.  R.  Wylde.  Apparatus  for 
separating  from  each  other  the  solid  and  liquid  constituents 
of  mud  and  other.seini-fluid  mixtures,  or  for  washing  said 
solid  constituents.     January  14. 

828.  A.  Smith.  Filters  for  the  purification  of  water  ami 
other  liquids.     January  16. 

1122.  T.  E.Wilson.  The  concentration,  evaporation,  and 
distillation  of  liquids.     January  22. 

1177.  W.  Sinclair.  A  composition  suitable  for  lining 
casks  and  like  vessels,  and  for  making  screw  stoppers  for 
bottles.     January  22. 

1234.  R.  Mannesmann,  Regenerative  gas  furnaces. 
January  23. 

1235.  R.  Mannesmann.  Compressing  air  or  other  gaseous 
fluid,  and  apparatus  therefor.     January  23. 

1236.  R.  Mannesmann.  Compressing  air  or  other  gaseous 
fluid,  and  apparatus  therefor.     January  23. 

1239.  D.  Bethmont.  Apparatus  for  the  instantaneous 
production  of  vapour  from  water  or  other  liquids.  January  23. 

1242.  R.  A.  Kemp.  Apparatus  for  containing  material 
for  absorbing  moisture  or  humidity.     January  23. 

1307.  A.  Capillery.  Apparatus  for  filtering  liquids. 
January  24. 

1383.  R.  Johnson.  Rotary  apparatus  for  blowing, 
exhausting,  or  pumping  air,  water,  and  other  gases  or  liquids. 
January  27. 

1476.  A.  J.  Boult.— From  G.  Scbweiekhurt,  United  States. 
Improvements  in  tuyeres.     January  28. 

1515.  H.  K.  Newton.— From  W.  J.  Macdonagh,  R.  Rock, 
W.  Wood,  C.  S.  Wilkinson,  J.  Plummer,  and  R.  li.  Wilkinson, 
New  S.  Wales.  Appliance  for  injecting  liquid  and  gaseous 
fuel  into  furnaces.     January  28. 

1823.  P.  S.  Conron.  Improvements  in  thermometers  for 
converters,  mash  tuns,  and  other  vessels  used  in  brewing 
and  other  industrial  operations.     February  3. 

1877.  A.  Riedler.  Apparatus  for  compressing  air  or 
gases.     Complete  Specification.     February  4. 

1910.  J.  F.  H.  Gronwald.  Improved  sterilising  apparatus. 
Complete  Specification.     February  5. 

1948.  H.  W.  Deacon  and  V.  C.  Driffield.  Apparatus  for 
separating  liquids  from  solids.     February  5. 

2055.  B.  J.  B.  Mills.— From  A.  Seigle,  Goujon,  France. 
Apparatus  for  heating  liquid  and  gaseous  bodies.  February  7. 

2070.  C.  A.  Sahlstrom  and  A.  F.  Hill.  Furnaces  for 
burning  liquid  fuel.     February  8. 

2139.  O.  Bellot.  Means  for  regulating  the  generation  of 
heat  in  ovens,  furnaces,  and  the  like.  Complete  Speeifica 
tion.     February  10. 

2207.  W.  Scollay.  Apparatus  with  means  for  regulating 
the  admission  of  air  and  of  gas  to  Bunsen  burners. 
February  11. 

2218.  R.  Marshall  and E.  Fit zGerald.  Surface  condensers. 
February  11. 

2343,  T.  Wrigley.     Mechanical  stokers.     February  13. 
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2427.  A.  Fryer.  Treatment  of  solutions  or  liquids  for  the 
purpose  of  concentration  or  evaporation,  and  apparatus 
therefor.     February  14. 

2502.  W.  1!.  Repshaw.  Apparatus  for  heating,  cooling, 
and  condensing  fluids.     February  15. 

Complete  Specifications  Accepted.* 
1889. 

3065.  W.  S.  Squire.  Machinery  for  separation  of  solid 
matters  from  liquids,  and  for  washing  out  and  exhausting 
the  said  matters.     February  5. 

3753.  O.  M.  Row.  Apparatus  for  condensing  steam  and 
vapours,  and  for  heating  or  cooling  fluids.     February  12.     ' 

•1354.  E.  R.  Parnell.     Calcining  furnaces.     January  22. 

5326.  T.  F.  Shillington  and  .1.  A.  Manna.  Appliances 
for  heating  and  circulating  liquids  by  steam.     February  5. 

5373.  P.  W.  Turner.  Wooden  vessels  for  corrosive 
substances.     February  5. 

6242.  R.  Haig.  Mechanical  retorts  for  treatment  of 
animal,  vegetable,  and  mineral  matters.     February  19. 

8596.  J.  G.  Chapman.     .See  Class  XVI. 

10,361.  H.  H.  Fake. — From  La  Societe  Anonyme  des 
Parfums  Naturels  de  Cannes.  Process  and  apparatus  for 
the  lixiviation  of  various  materials.     January  29. 

13,598.  H.  Mel'hail,  E.  Simpson,  and  C.  H.  Simpson. 
Method  and  apparatus  for  generating  steam  and  evaporating 
various  liquids.     February  5. 

16,478.  A.  de  Kumvald.  Distillatory  apparatus.  Fe- 
bruary 19. 

19,002.  J.  E.  Searlcs,  jun.  Method  and  apparatus  for 
extracting  the  liquid  or  soluble  constituents  from  dis- 
integrated vegetable  materials.     February  5. 

1890. 

206.  J.  F.  II.  Gronwuld  and  E.  H.  C.  Oehlmann. 
Sterilising  apparatus.     February  12. 

266.  A.  llrock  and  II.  A.  Romero.  An  improved  air 
pump.     February  12. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

788.  W.  W.  Horn.— From  C.  W.  Jarrell,  United  States. 
An  improved  apparatus  for  washing  gas.     January  15. 

794.  H.  S.  Maxim  and  G.  S.  Sedgwick.  Improvements 
relating  to  the  carburetting  or  enrichment  of  coal  and  other 
gas,  and  to  apparatus  therefor.     January  15. 

910.  E.  Freund.  Improvements  in  the  process  of  and 
apparatus  for  distilling,  roasting,  or  carbonising  coal  for  the 
manufacture  of  gas,  applicable  also  to  the  like  treatment  of 
other  materials.     January  17. 

1001.  W.  H.  Nevill.  Improvements  in  the  manufacture 
of  artificial  fuel,  and  the  treatment  of  coal,  coke,  and  other 
similar  products  with  a  view  to  their  better  combustion. 
January  20. 

1022.  T.  Walrond-Smith.  Improvements  in  the  manu- 
facture of  water  gases.     January  20. 

1237.  R.  Mannesmann.  Improvements  in  the  manufac- 
ture of  illuminating  gas,  and  apparatus  for  that  purpose. 
January  23. 

1238.  R.  Mannesmann.  Improvements  in  the  production 
of  water  and  illuminating  gas,  and  apparatus  for  that 
purpose.     January  23. 

1283.  0.  Imray. — From  R.  Mannesmann  and  M.  Mannes- 
mann, Germany.  Improvements  in  the  production  of  coke, 
and  apparatus  for  that  purpose.     January  24. 

1285.  O.  Imray. — From  R.  Mannesmann  and  M.  Mannes- 
mann.    Improvements  in  gas-producers.     January  24. 

•  See  previous  page. 


1349.  W.  L.  Wise.  —  From  E.  Solvay  and  L.  Semet, 
Belgium.  Improved  method  or  process  for  the  gasification 
of  fuels,  and  apparatus  therefor.     January  25. 

1556.  W.  ('.  Owston.  Coal-saving  composition.  Ja- 
nuary 29. 

1698.  C.  Heyer.  Improvements  in  carburetting  gases, 
and  in  the  purification  of  hydrocarbons  for  that  purpose. 
Complete  Specification.     January  31. 

1804.  P.  Scharf.  Improvements  in  heating  by  means  of 
gas.     February  3. 

2283.  W.  Hughes  and  F.  Gripprich.  Improvements  in  or 
appertaining  to  apparatus  for  the  manufacture  of  oil  gas. 
February  12. 

2341.  F.  Scudder  and  H.  G.  Colman.  Improvements  in 
the  manufacture  or  treatment  of  gases  containing  carbonic 
oxide,  such  as  water-gas  and  producer-gas,  to  render  them 
odorous.     February  13. 


Complete  Specifications  Accepted. 

1889. 

2093.  J.  F.  M.  Pollock.  Machinery  for  manufacturing 
blocks  of  compressed  coal  dust  and  pitch  or  other 
agglomerate;  also  clay,  cement,  &c.     February  12. 

2561.  J.  Pring.  Plant  for  tho  manufacture  of  patent  fuel. 
February  19. 

3498.  W.  R.  Hutton.  Making  briquettes  foi  fuel.  Ja- 
nuary 22. 

4288.  A.  Beeson.     Manufacture  of  fuel,     January  29. 

4644.  F.  Siemens.  Regenerative  gas  furnaces  and 
producers.     January  22. 

4726.  R.  A.  Gilsou.  Utilising  waste  heat  of  gas  flame 
for  warming  purposes  generally,  and  for  increasing  luminosity 
of  the  flame.     January  29. 

4869.  D.Irving  and  A.  Cochey.  Apparatus  for  extracting 
ammonia,  sulphur,  and  other  impurities  from  coal  gas. 
January  22. 

4880.  J.  Broad  and  G.  C.  Fowler.  Improved  nightlights, 
and  method  of  manufacturing  same.     January  29. 

4955.  Brin's  Oxygen  Co.  and  K.  S.  Murray.  Means  for 
producing  oxygen  and  the  like.     February  5. 

5145.  J.  H.  R.  Dinsmore.  Manufacture  of  gas  for 
illuminating  and  heating,  and  apparatus  therefor.  Fe- 
bruary 5. 

5635.  G.  Bamberg.  Automatically  maintaining  the 
internal  temperature  of  retorts  at  full  red  heat,  and 
preventing  the  use  of  temperature  beyond  full  red  heat. 
January  29. 

5697.  B.  F.  Kelly,  J.  H.  Spencer,  and  II.  Spencer.  Fuel 
blocks.    February  5. 

5974.  D.  S.  Hawks. — From  E.  L.  Brady.  Anti-corrosive 
lubricant  and  lubricating  vapour  for  carbon  disulphide  and 
other  vapour  motors.     February  12. 

6131.  S.  Fox  and  E.  Blass.    Manufacture  of  water-gas, 

and  apparatus  therefor.     February  12. 

6325.  ]{.  B.  Main,  A.  P.  Main,  and  H.  Darwin.  Refrac- 
tory lumps  for  incandescent  gas  fires.     February  1.9. 

16,489.  F.  Morris  and  L,  van  Vestrant.  Apparatus  for 
ehaiging  inclined  gas  retorts.     January  22. 

20.980.  H.  E.  Newton.— From  The  Fuel,  Gas,  and  Light 
Improvement  Company,  Incorporated.  Process  and  appa- 
ratus for  the  manufacture  of  gas.     February  5. 

20.981.  H.  E.  Newton. — From  The  Fuel,  Gas,  and  Light 
[mprovemenl  Company,  Incorporated.     Apparatus  for  the 

manufacture  of  gas.     February  5. 
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III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Applications. 

1  1 1 1 T .  M.  Lange.  A  method  of  separating  the  isomers 
contained  in  crude  nitrotoluol.     January  27. 

2242.  E.  Hlawatv.  Improvements  in  the  process  of 
preparing  benzol  and  its  homologues  naphthalene  and 
anthracene  from  petroleum,  petroleum  scales,  tar,  tar  oils, 
paraffiu.  vaselin,  ozokerit,  and  the  like,  and  from  natural 
illuminating  gas.     February  11. 

Complete  Specification  Accepted. 
1889. 

4597.  W.  Young  and  G.  T.  Beilby.  Distillation  of  mineral 
oils,  and  apparatus  therefor.     February  5. 


IV.— COLOUKIXG  MATTERS  and  DYES. 

Applications. 
724.  J.  J.  Hummel.     See  Class  XIII. 

735.  A.  Bang. — From  Messrs.  Dahl  and  Co.,  Prussia. 
Tile  production  of  dioxynaphthaline-mono-sulpho  acid  and 
diazo-dyestuffs  from  the  same.     January  15. 

1579.  J.  Imray.  —  From  La  Societe  Anonyme  des 
Matieres  Colorantes  et  Produits  Chimiques  de  St.  Denis, 
A.  !•'.  l'oirrier,  and  I).  A.  Rosenstiehl,  France.  Manufacture 
of  azo -amines  by  the  reduction  of  azo-colouring  matters 
derived  from  nitramines.     January  29. 

1688.  T.  R.  Shillito.  —  From  J.  K.  Geigy  and  Co., 
Switzerland.  Producing  brown  dyes  or  colouring  matters. 
January  31. 

1699.  O.  Imray. — From  The  Farbwerke  vorm.  Meister, 
Lucius,  und  Briiuing,  Germany.  Improved  manufacture 
of  colouring  matter  of  the  induline  snics,  soluble  in  water. 
January  31. 

1771.  T.  It.  Shillito. — From  J.  R.  Geigy  and  Co., 
Switzerland.  Production  of  yellow  dye  or  colouring  matter. 
February  1. 

1808.  O.  Imray. — From  the  Society  of  Chemical  Industry 
in  Basle,  Switzerland.  Production  of  yellow  basic  colouring 
matter.     February  3. 

1811.  R.  Holliday.  Improvements  in  the  manufacture  of 
colouring  matters.     February  3. 

1812.  R.  Holliday.  Improvements  in  the  manufacture 
of  colouring  matters,  and  in  dyeing  or  printing  wool  and 
other  fibres  therewith.     February  3. 

1828.  B.   Willcox.— From  The  Farbenfabriken  vorm.    E. 
Bayer   and   Co.,    Germany.     Improvements   in   the   manu 
facture  of  azo-colouring   matters  for  dyeing   and  printing. 
February  3. 

1874.  J.  Imray.— From  La  Societe  Auouvme  des  Matieres 
Colorantes  et  Produits  Chimiques  de  St"  Denis,  and  Dr. 
(  hapuis,  France.  Production  of  soluble  blue  colouring 
matters  of  the  induline  class.     February  4. 

1962.  A.  Bang. — From  Messrs.  Dahl  and  Co.,  Prussia. 
Improvements  in  the  production  of  yellow  dyestuffs.  Fe- 
bruary 6. 

2011.  W.  S.  Conrad  and  H.  T.  Lilley.  An  improved 
copying  ink.     Complete  Specification.     February  7. 

2499.  H.  H.  Lake.— From  K.  Oehler,  Germany.  Im- 
provement in  the  manufacture  of  soluble  blue  cotton 
dyestuff  or  colouring  matter.     February  15. 


H.   Knowles.     A    new  extract, 
,  ink,  stain,  tanning   liquor,  and 


Complete  Specifications  Accepted. 

1889. 

1046.  B.  Willcox.— From  The  Farbenfabriken  vorm.  E. 
Bayer  and  Co.  Production  of  unsymmetrical  acid  green. 
January  22. 

2360.  E.  Brasier  and  J. 
and  its  utilisation  as  a   dy< 
the  like.     January  29. 

3048.  I.  Levinstein.  Manufacture  of  red  colouring 
matters  for  dyeing  and  printing.     January  22. 

3441.  C.Dreyfus.  Production  of  colouring  matter  from 
phenol-phthaJeiu.     January  22. 

5549.  O.  Imray. — From  The  Farbenfabriken  vorm.  Meister 
Lucius  und  Pruning.  Manufacture  of  green  and  bluish- 
green  colouring  matters.     January  29. 

5785.  J.  Y.  Johnson. — From  F.  von  Heyden.  Production 
of  oxymetho-oxy benzoic  acids.     February  12. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

682.  O.  Imray. — From  the  Celluloid  Manufacturing  Co., 
United  States.  Waterproof  collar,  cuff,  and  bosom,  com- 
posed parti}'  of  vegetable  parchment.  Complete  Specifica- 
tion.    January  14. 

683.  O.  Imray. — •From  the  Celluloid  Manufacturing  Co., 
United  States.  Collar,  cuff,  and  bosom,  with  waterproof 
body,  and  coverings  having  a  coating  of  pyroxylene  varnish. 
Complete  Specification.     January  14. 

725.  G.  Broadbridge. — Partly  communicated  by  M.  J.  de 
Sant  Anna,  Lagos.  Improved  bast  or  piassava  substitute, 
and  manufacture  of  same.     January  15. 

1461.  J.  Smith,  I.  Smith,  and  J.  Smith.  Improvements 
in  the  method  of  and  apparatus  for  treating  or  scouring  and 
washing  wool  and  other  fibrous  substances.     January  28. 

1462.  J.  B.  Whiteley  and  E.  Whiteley.  A  new  or  im- 
proved method  and  means  for  drying  or  extracting  moisture 
from  wool,  cotton,  and  other  like  fibres  or  fibrous  materials. 
January  28. 

Complete  Specifications  Accepted. 
1880. 
4991.  J.  Y'ates  and  G.  Kay.     Open  soapers  for  soaping 
and  dunging  fabrics.     January  29. 

20,936.  L.  Pinagel.     Process    and 
wool  from  grease.     February  12. 


apparatus  for  freeing 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

703.  R.  Haddan. — From  B.  Leplat,  France.  Apparatus 
for  use  in  treating  and  dyeing  cotton  slivers,  rovings,  or 
caps,  and  other  textile  materials.  Complete  Specification. 
January  14. 

903.  E.  Charles.  Improvements  in  vats  employed  in 
dyeing.     January  17. 

1062.  S.  Knowles  and  J.  Knowles.  Improvements  in  the 
production  of  azo-colours  upon  cotton  or  other  vegetable 
fibre  in  the  piece,  and  in  apparatus  therefor.     January  21. 

1157.  G.  Young  and  F.  Pearn.  Improvements  in 
mechanism  or  apparatus  for  dyeing  and  bleaching  cotton, 
wool,  silk  and  other  fibrous  materials  in  the  raw  and 
manufactured,  or  partly  manufactured  state.     January  22. 
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1607.  J.  Smith,  I.  Smith,  and  J.  Smith.  Improvements 
in  the  method  of  and  apparatus  for  mordanting  and  dyeing 
wool,  cotton,  and  other  fibre,  and  also  for  extracting  or 
separating  animal  from  vegetable  fibre.  January  30. 
.  1702.  G.H.Craven.  Improvements  in  dyeing  machines. 
Complete  Specification.  Filed  January  31.  Date  applied 
for  July  22,  1889,  being  date  of  application  in  United 
States. 

1812.  R.  Holliday.     See  Class  IV. 

1813.  K.  Holliday.    Improvements  in  dyeing  textile  fibres. 
February  3. 

Improvements   in  or  appertaining 
February  1 1. 

and  J.   Higginson.      An   improved 
dyeing    hats,  caps  and  other  head 
coverings,  whereby  they  change  colour  with  alteration  in 
atmospheric  conditions.     February  13. 

2381.  J.  Kcenigswerthcr.     See  Class  XIV. 
2411.    T.    Ingham.      Improvements    in    dyeing    cotton. 
February  14. 


Complete  Specifications  Accepted. 

1889. 
11.  A.  Seegall.     See  Class  XIII. 
J.  fates  and  (i.  Kay.     See  Class  V. 
K.C.  FitzGerald.     Bleaching   by   the   agency   of 


2193.  I.  Braithwaite. 

to  dyeing  with  indigo. 
2338.  J.   Boardman 
means   of   treating   or 


4602. 
4991. 
5995. 


chlorine  and  certain  of  its  compounds.     February  19. 


1890. 
703.  1!.  Haddan.— From  IS.  Leplat,  France, 
for  use  ill  treating  and  dyeing  cotton    slivers, 
caps,  and  other  textile  materials.     February  19. 


Apparatus 
rovings,  or 


1584.  F.  Ellershausen.  Improvements  in  the  manufacture 
of  soda  and  potash.     January  29. 

1653.  (i.  Kennedy.  Improvements  in  and  connected 
with  saturators  for  sulphate  of  ammonia  plant.  Complete 
Specification.    January  30. 

1848.  A.  1!.  Davis.  Improvements  in  apparatus  for  the 
distillation  of  liquors  containing  ammonia.     February  4. 

1914.  F.  M.  Spence  and  D.  D.  Spence.  Improvements  in 
the  manufacture  of  alum.     February  5. 

1964.  W.  O.  Kibble.  Improved  apparatus  for  generation 
of  sulphuretted  hydrogen  and  other  gases.     February  6. 

2296.  J.  C.  Richardson  and  T.J.  Holland.     See  Class  XI. 

2432.  A.  M.  Chance  and  H.  W.  Crowther.  Improvements 
in  the  manufacture  of  nitrate  of  ammonia.     February  14. 


4095. 

calcium 

4117. 


Complete  Specifications  Accepted. 

1889. 

Producing    monocarbonate 


of 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

C70.  A.  Domeier.— From  E.  K.  Mining,  United  States. 
Improvements  in  purifying  salt.  Complete  Specification. 
January  14. 

779.  H.  H.  Leigh. — From  11.  P.  Lorcnzcn,  H.  Stuhr,  and 
1".   Heinz,  Germany.     Obtaining  alumina    and  phosphoric   i 
acid  from  phosphates  of  alumina.     January  15. 

858.  C.  Roth.      Improvements    in  the    manufacture   or 
separation  of  ammonium  nitrate,  and  sulphate,  or  chloride  of    ■ 
sodium,  and  of  potassium.     January  16. 

933.  W.  Feld.  Improvements  in  the  manufacture  of 
pure  caustic  soda  from  sodium  sulphate,  sulphur  being 
recovered  as  sulphuretted  hydrogen.     January  18. 

984.  H.  Grims'naw.  An  improved  compound  for  the 
generation  of  carbon  dioxide,  and  suitable  for  use  in  gaz- 
ogenes, tire  extinguishers,  and  similar  apparatus.  January  20. 

1015.  F.  Ellershausen.  Improvements  in  the  manufac- 
ture of  soda  and  potash.     January  20. 

1016.  F.  Ellershausen.  Improvements  in  the  manufac- 
ture of  soda  and  potash.     January  20. 

1117.  J.  Massignon  and  E.  Watel.  Improvements  in  the 
manufacture  of  eliminates,  bichromates,  and  other  chromium 
compounds.     January  21. 

1259.  G.  Dames.  A  machine  or  appliance  for  use  in 
manufactories  for  making  solution  or  wash  of  dried  Fuller's 
earth,  alkalis,  or  other  substances,  and  at  the  same  time 
screening  and  separating  therefrom  all  hard  and  insoluble 
substances.     January  24. 

1300.  H.  H.  Leigh.— Erom  T.  de  Brochocki,  France. 
Improvements  in  the  manufacture  of  anhydrous  barium 
oxides.     Complete  Specification.     January  24. 

1524.  C.  Wischin.  Improvements  in  the  method  of 
vaporising  solutions  containing  nitrates  of  manganese,  and 
in  the  means  used  for  decomposing  the  said  nitrates. 
January  28. 


F\  Muhlenbriich. 

January  22. 
W.  L.  Wise. — From  E.  Solvay  and  Co.  Manu- 
facture of  anhydrous  chloride  of  magnesium,  and  of  chlorine 
therefrom.     January  29. 

4701.  S.  Daw.      Treating  waste  or  spent   sulphuric   acid 
pickle  from   the  manufacture  of  tin,  terue,  and  black  plate. 
February  12. 
5225.  E.  Dormer.    Obtaining  chlorine.    February  12. 

5340.  (!.  A.  H.  Gabet.  Manufacture  of  ammoniacal  calcic 
phosphate.     January  29. 

5341.  G.  A.  H.  Gabet.  Manufacture  of  potassic  and 
sodic  alkalis.     February  12. 

5779.  J.  W.  Kynaston    and     J.  Sutherland, 
recovered  ash  from  paper  mills.     February  12. 

6668.  M.    Netto.       Manufacture    of     artificial 
February  19. 

17,272.  P.  de  Wilde  and  A.  Reychler.  Processes  for  the 
production  of  chlorine  and  for  obtaining  concentrated 
gaseous  hydrochloric  acid  for  that  purpose.     January  29. 

20,135.  J.  E.'J.  Johnson.  Manufacture  of  acetic  acid 
and  soluble  acetates.     January  22. 

20,722.  J.  C.  Fell. — From  The  American  Ammonia  Manu- 
facturing Company.  Method  and  apparatus  for  obtaining 
ammonia  from  atmospheric  nitrogen  and  the  hydrogen  of 
decomposed  steam.     February  12. 

20,908.  M.  B.  Mason,  S.  D.  Warren,  and  F.  Warren. 
Method  and  apparatus  for  recovering  chemicals  from  solu- 
tions or  when  mixed  with  substances  which  are  volatilisahlc 
or  destructible  by  heat,  especially  adapted  for  recovering 
soda  from  waste  liquors  of  pulp  digesters.     February  12. 


Treating 


cryolite. 


VIII 


BIS 


—GLASS,  POTTERY,  and  EARTHENWARE, 

Applications. 
W.C.Bennett.     Improvements  in  the  manufacture 


of  glass  bottles,  and  apparatus  therefor.     January  13. 

738.  C.  F.  Bailey,  Improvements  in  the  method  ormeanS 
for  supporting  pottery-ware  whilst  being  fired.     January  15, 

830.  H.  L.  Phillips.  Improvements  in  or  connected  willl 
the  manufacture  of  glass  bottles,  jars,  and  similar  vessels, 
and  in  apparatus  employed  therefor.     January  16. 

927.  W.  W.  Pilkington.  Improvements  in  plate  and 
rolled  plate  glass  annealing  kilns  and  machinery.  January  1 8. 

1011.  H.  Worthingtou.  Improvements  in  garden  tiles. 
January  20. 

1013.  J.  P.  Guy.  Improvements  in  machines  for  pressing 
and  making  hollow  earthenware  articles.     January  20. 

1215.  11.  Walker,  Improvements  in  annealing  and  other 
heating  furnaces.     January  23. 

1588.  J.  Hates  and  R.  Stanley-  Improvements  in  the 
I    manufacture  of  buiut-clay  or  earthenware  goods.  January  29. 
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1 666.  T.  Bellamy.  Au  improvement  hi  glass  melting  pots. 
January  31. 

L803.  L.  Appert.  New  or  improved  method  of  moulding 
glass,  and  apparatus  therefor.  Filed,  February  3.  Date 
applied  for,  August  29,  1889,  being  date  of  application  in 
France. 

1815.  A.  Bevington.  Improvements  in  decorating  china, 
earthenware,  and  the  like.     February  3. 

1820.  H.  Gurney.  An  improved  method  of  burning 
bricks  and  tiles,  and  an  improved  kiln  therefor.  Complete 
Specification.     February  3. 

2487.  J.  McMillan.  Apparatus  for  making  bottles  or 
other  articles  having  a  narrow  orifice  in  glass,  crystal,  or 
similar  molten  metals,  with  a  certain  modification  of  same 
for  making  similar  articles  in  clay,  stone,  Hint,  or  china 
ware.     February  15. 

Complete  Specifications  Accepted. 
1889. 

5048.  D.  Rylands.  Moulds  for  forming  bottles  by  the 
pressing  and  blowing  process.     January  2V. 

5205.  H.  L.  Doulton  and  S.  H.  Leech.  Manufacture  of 
blocks  of  terra-cotta,  &c,  and  apparatus  therefor.  Febru- 
ary 12. 

5091.  J.  A.  Edwards.  Method  and  apparatus  fur  sup- 
porting earthenware  and  porcelain  whilst  being  fired. 
February  "j. 

5992.  J.  Rhodes.  Manufacture  of  china  and  earthenware 
saucers.     February  12. 

7387.  G.  Falin.  Improvement  of  fireclay  goods  by  adding 
sugar  to  the  compound  known  as  silica  and  alumina. 
February  .">. 

13,051.  J.  Peiree  and  T.  F.  Luther.  Enamelled  metallic 
tessellated  plates  for  hearths  and  doors.     February  5. 

19,744.  G.  A.  Marsden.  Manufacture  of  tiles,  bricks, 
&C  having  ornamented  surfaces.     January  '22. 


Complete  Specifications  Accepted. 
1889. 
2093.  J.  F.  M.  Pollock.     .See  Class  II.,  February  12. 
4946.  R.  K.  Clunis.  Improvements  in  bricks.  January  22. 
5157.  J.  W.H.James.  Manufacture  of  cement.  February  5. 
18,487.  H.  II.  Lake. — From  G.  M.  Fiske.    Improvements 
relating  to  the  construction  of  brickwork.     February  12. 

18,493.  H.  H.  Lake. — From  G.  M.  Fiske.    Improvements 
in  bricks.     February  12. 

18,911.  P.   de   Kristoffovitch.     Manufacture    of  artificial 
granite.     January  29. 

19,744.  G.  A.  Marsden.     ,SVe  Class  VIII. 


IX.— BUILDING  MATERIALS,  CLAYS,  MURTAKS, 
and  CEMENTS. 

Applications. 

G17.  F.  T.  P.  Wells.  Au  improved  treatment  of  wood  for 
the  purpose  of  rendering  it  practically  indestructible. 
January  13. 

1097.  H.  H.  Lake.— From  .1.  F.  Gesner,  United  States. 
Manufacture  of  an  artificial  solid  material,  and  apparatus 
therefor.     Complete  Specification.     January  21. 

1176.  W.Sinclair.  A  compound  for  cementing  iron  rails 
to  stone  kerbiug,  joints  of  stone,  drain  pipes,  ships'  seams, 
and  the  like.     January  22. 

1248.  W.  W.  Horn.— From  J.  S.  Goodwin,  United  States. 
An  improved  building  block.     January  23. 

1351.  J.  E.  H.  Gordon.  Improvements  in  pavements. 
January  2j. 

1356.  A.  J.  Boult. — From  W.  Deissner,  Germany.  Im- 
provements in  the  manufacture  of  rough,  glazed,  and  coloured 
facing  stones.     Complete  Specification.     January  25. 

1525.  I.  Button,  E.  Peters,  and  J.  W.  Goodsell.  Im- 
provements in  kilns  or  ovens  for  burning  bricks,  earthenware, 
limestone,  cement,  and  other  substances.  Complete  Speci- 
fication.    January  28. 

1G54.  M.  13.  Parrington.  Improvements  in  the  manufac- 
ture of  lime,  and  in  apparatus  therefor.     January  30. 

1934.  C.   Fitield.      An    improved    silicious    paving    and 

building  stone.     February  5. 

2371.  C.  H.  Edwards.  Improvements  in  or  appertaining 
to  the  manufacture  of  certain  kinds  of  bricks  and  fireclay 
substitutes.     February  13. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

840.  R.  Mauuesmann.  Improved  means  of  mixing  molten 
metal  in  furnaces  or  converters.     January  16. 

859.  W.  White.  Improvements  in  or  connected  with  the 
manufacture  or  production  of  aluminium.     January  10. 

877.  D.  Elliott.  Improvements  in  furnaces  for  heating 
iron  or  steel.     January  17. 

1053.  H.  Grimshaw.  Improvements  in  and  connected 
with  the  recovery  of  zinc  from  galvanised  iron  and  steel. 
January  21. 

1215.  H.Walker.     See  Class  VIII. 

1227.  E.  C.  Miller. — From  The  Magnolia  Anti-Friction 
Metal  Co.,  United  States.  Method  of  preparing  or  treating 
metals  for  the  manufacture  of  compositions  or  alloys  for 
anti-friction  purposes.     January  23. 

1355.  A.  E.  Haswell  and  A.  G.  Haswell.  Improvements 
in  the  coating  of  iron,  steel,  nickel,  zinc,  or  tin,  for  the 
prevention  of  corrosion.     January  25. 

1369.  G.  C.  Fricker.  Improvements  in  cleaning  and 
annealing  iron,  and  apparatus  therefor.     January  25. 

1427.  M.  Netto.  Improvements  in  the  manufacture  of 
metallic  compounds  or  alloys.     January  27. 

1443.  J.  T.  King. — From  C.  Adams,  U/uited  States.  Im- 
provements in  the  reduction  of  metallic  ores,  and  in  appa- 
ratus therefor.     January  28. 

1522.  T.  H.  Johns.  Improved  construction  or  arrange- 
ment of  apparatus  for  coating  hoop  iron  with  tin  or  (erne 
metal.     January  28. 

1624.  A.  H.  Holdich.  An  improved  form  of  stopper  or 
valve  for  controlling  the  flow  of  steel  from  the  ladle  or 
reservoir  used  in  steel  works.     January  30. 

1625.  F.  IC.  S.  Lowndes  and  J.  C.  Kaller.  A  machine 
for  the  extraction  of  gold,  silver,  and  other  metals  from 
quartz  and  ailings,  blankentings,  &e.,  by  a  continuous  process 
of  chlorination  and  amalgamation.     January  30. 

1634.  G.  D.  Burton.  Improvements  in  the  manufacture 
of  forgings.     Complete  Specification.     January  30. 

1641.  F.  W.  Dahne.  Improvements  in  calcining  and 
refining  copper  ore,  copper  regains,  and  copper  precipitate, 
and  in  the  construction  of  furnaces  therefor.  Complete 
Specification.     January  30. 

1647.  —  Hopkinsou.  Hardening  metallic  alloys. 
January  30. 

1682.  li.  Heathfield.  Improvements  in  apparatus  or 
machinery  for  coating  metal  sheets  with  metals  or  alloys. 
Complete  Specification.     January  31. 

1694.  I).  Ormerod.  Improvements  in  metal  alloy  for  use 
in  pipe-jointing,  also  applicable  for  moulding  and  casting 
purposes.     January  31. 

1733.  J.  F.  Spencer.  Improvements  in  machinery  or 
apparatus  for  charging  pig  iron  and  scrap  metal  into  open- 
hearth  furnaces.     February  1. 
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1754.  G.  Hdper.  Improved  method  of  and  apparatus  for 
the  manufacture  of  dense-metal  eastings,  and  of  sheet  metal 
and  wire  therefrom.     February  I. 

1794.  C.  Pfeiffer.  An  improved  amalgamator  for 
extraction  of  gold  and  silver  from  the  ore  by  the  action  of 
mercury.     February  3. 

1806.  M.  E.  Conley  and  J.  H.  Lancaster.  An  improved 
process  for  making  steel,  and  apparatus  therefor. 
February  3. 

1842.  E.  L.  Mayer  and  J.  G.  Lorrain.  Improvements  in 
or  connected  with  the  treatment  and  recovery  of  float-gold. 
February  4. 

1888.  11.  C.  Totten.  Improvements  in  and  relating  to 
castings,  such  as  dies,  ingots,  and  other  castings.  Com- 
plete Specification.     February  4. 

1913.  W.  P.  Thompson.  —  From  E.  Carez,  Belgium. 
Improvements  in  or  relating  to  the  treatment  or  utilisation 
of  scrap  tin  or  terne  plates,  or  the  like.     February  5. 

1987.  S.  Wohle.  A  process  for  electro-plating  metals 
with  aluminium,  or  its  alloy  with  nickel.     February  6. 

2002.  G.  Shenton. — From  M.  J.  Berg,  France.  Ini 
provements  in  the  manufacture  or  production  of  alu- 
minium.    February  6. 

2057.  A.  J.  Campion.  Improvements  in  processes  for 
smelting  and  treating  tin  ores,  slags,  slimes,  aud  furnace 
debris  containing  tin  and  other  products.     February  7. 

2226.  N.  Lebedeff.  Improvements  in  extracting  iron, 
copper,  nickel,  or  other  metals  or  alloys  from  combinations 
thereof  with  other  substances.     February  11. 

2218.  F.  W.  Harbord.  Improvements  in  the  utilisation 
of  tin-plate  scrap.     February  12. 

2312.  J.  Teague.  An  improved  process  of  extracting  tin 
and  other  metals  associated  therewith  from  tin  slags  and 
other  tin  products  or  refuse.     February  12. 

2390.  J.  Buchanan,  jun.  Improvements  in  the  method 
of  precipitating  gold  or  silver  in  the  process  of  its  extraction. 
February  14. 

2477.  T.  Teague.  An  improved  process  for  the  extrac- 
tion of  tin  from  slags  or  tin  debris.     February  15. 

Complete  Specifications  Accepted. 

1888. 
18,211.  G.  F.  Vaughan. — From  I..  Weillcr.     Manufacture 
of  metallic  alloys  or  compounds.     January  22. 

1889. 

2350.  T.  Bell.  Method  of  lining  barrels,  &c,  to  resist 
acids,  for  use  in  extracting  metals  by  chlorination,  &c. 
February  12. 

2377.  A.  C.  A.  Holzapfel.  Machine  for  flanging  and 
shaping  steel,  iron,  aud  other  metal  plates.     February  5. 

2937.  E.  B.  Paruell.  Treatment  of  ores  for  recovery  of 
metals  therefrom,  and  apparatus  therefor.     January  22. 

4003.  E.  Lones,  1!.  Davies,  J.  Davies,  and  B.  A.  Webb. 
Coating  metal  plates  with  tin  and  other  metals,  and  apparatus 
therefor.     January  22. 

4169.  J.  I..  E.  Daniel.  Manufacture  of  aluminium,  and 
apparatus  therefor.     February  19. 

4537.  A.  Hodgkinson,  jun.  Treatment  of  the  calcined 
products  of  ironstone  mines  and  shale,  and  manufacture  of 
same  into  blocks  for  the  extraction  of  iron  therefrom. 
February  5. 

4719.  T.  K.  Jordan.  Apparatus  for  extraction  of  gold 
and  silver  from  their  ores.     January  2:1. 

4882.  P.  C.  Gilchrist.   Manufacture  of  copper.  February  .">. 

5037.  1).  Owen.  Apparatus  for  the  purification  of  molten 
till  or  its  alloys.     January  29. 

5078.  A.  F.  Barthel.  Production  of  fixed  or  detachable 
deposits  of  homogeneous  iron  in  any  form  from  iron  ores,  or 
iron  or  steel.      February   5. 

5195.  J.  Lones,  G.  Vernon,  F.  Holden,  ami  1!.  Bennett. 
Manufacture  of  buffer  iron  or  steel.     January  22. 


5914.  E.  Green.     Production  of  aluminium.     January  29. 

6026.  F.  W.  Kose.— From  T.  K.  Kosc  and  D.  Dennes. 
Method  and  apparatus  for  treating  ores.     February  19. 

7311.  II.  Heathfield.  Apparatus  used  in  coating  metal 
sheets  with  metal  or  alloys.     January  22. 

13,659.  W.  L.  Wise. — From  M.  Kramer.  Hardening 
steel  tubes  internally.     February  5. 

13,718.  A.M.Clark. — From  La  Societe  en  participation 
Bourbouze  et  Cie.  The  production  of  a  uew  metal  or  alloy. 
February  12. 

16,649.  G.  G.  Mullii 
January  29. 

19,890.  H.Aiken.  Casting  ingots,  blooms,  billets,  slabs, 
or  the  like,  and  apparatus  therefor.     February  5. 

19,944.  J.  A.  H.  T.  Ranft.  Process  and  apparatus  for 
the  continuous  extraction  of  gold  ami  silver  by  the  agency 
of  chlorine.     February  12. 

20,180.  I!.  F.  Xeuninger.  Combined  smelting  and 
reverberatory  furnace  and  apparatus  for  catching  the  dust 
and  condensing  the  fumes  from  the  furnace.     January  29. 


Treating  copper  aud  its  alloys. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLUKGY. 

Applications. 

761.  O.  Dahl.  Process  of  generating  electricity  by  gas 
batteries.  Date  applied  for  June  17,  1889,  being  date  of 
application  in  United  States.     Complete  Specification. 

907.  W.  A  Thorns.  Improvements  in  the  electro-deposi- 
tion of  metallic  alloys.     January  17. 

1094.  H.  II.  Lake— From  T.  Ewing,  United  States. 
Improvements  relating  to  secondary  or  storage  batteries. 
Complete  Specification.     January  21. 

1110.  C.  A.  Hitchcock.  — From  W.  Burnley,  United 
States.  An  improvement  in  galvanic  batteries.  Complete 
Specification.     January  21. 

1246.  D.  G.  FitzGerald  aud  A.  C.  Falconer.  Improve- 
ments in  means  for  the  electrolytic  generation  of  chlorine 
and  compounds  of  chlorine  with  earthy  bases,  more 
especially  intended  for  bleaching  purposes.     January  23. 

1281.  V.  H.  Ernst.  Improvements  in  secondary  bat- 
teries. Filed  January  24.  Date  applied  for,  September  28. 
1889,  being  date  of  application  in  United  States.  Complete 
Specification. 

1306.  C.  Smith.  — From  W.  L.  F.  Hellcscti.  Denmark. 
Improvements  in  galvanic  dry  elements.     January  24. 

1347.  T.  Coad.  An  improved  fluid  for  primary  batteries. 
January  25. 

1  195.  H.  II.  Lake.— From  G.  A.  Johnson,  United  States. 
Improvements  relating  to  storage  batteries  or  accumulators. 
Complete  Specification.     January  28. 

17s  I.  T.  A.  Garrett.  Improvements  in  and  connected 
with  the  production  of  ozone  by  means  of  electricity. 
February  3. 

1878.  J.  B.  Williams.  Improvements  in  electric  insulat- 
ing compounds.     Complete  Specification.     February  4. 

lS'.C  E.  Puling.  An  improved  composition  applicable 
for  electrical  insulating  and  other  purposes,  ami  the  process 
for  manufacturing  the  said  composition.     January  4. 

2091.  W.  P.  Thompson. — From  the  Gibson  Electric  Co. 
of  Europe,  France.  Improvements  iii  secondary  batteries 
and  plates  or  elements  therefor.     February  8. 

2113.  G.  A.  Sebotli.  Improvements  in  the  manufacture 
of  plates  of  electrodes  as  used   in   secondary  batteries  or 

accumulators.     February  10. 

2273.  G.  B.  Postlethwaite.    Improvements  in  voltaic  cells 

or  primary  batteries.      February  12. 
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2296.  J.  C.  Richardson  and  T.  .1.  Holland.  Improve- 
ments in  the  electrolytic  production  of  caustic  soda,  caustic 
potash,  and  other  products  from  their  salts.     February  12. 

2297.  J.  C.  Richardson  and  T.  J.  Holland.  Improve- 
ments in  apparatus  to  be  used  for  electrolytic  purposes. 
February  12. 

2:i02.  H.  Weymersch  and  R.  McKenzie.  Improvements 
in  electric  batteries  working  with  two  liquids  or  electrolytes. 
February  12. 

2347.  Sir  C.  S.  Forbes,  Hart.  Improvements  in  primary 
batteries.     February  13. 

2439.  F.  8.  Roberts.  Improvements  in  or  connected  with 
electrical  accumulators  cr  storage  batteries.     February  14. 

2606.  E.  C.  F.  Verschave  and  A.  Baron.  Improvements 
relating  to  electric  batteries.    February  10, 


Complete  Specifications  Accepted. 
1889. 

813.  W.  Diehl.  Separation  of  aluminium  and  its  alloys 
from  its  fluorides  by  electric  or  by  chemical  metallurgical 
process.     January  22. 

2472.  W.  L.  Wise. — From  the  Gibson  Electric  Co.  of 
Europe.     Secondary  battery  plates.     February  19. 

2544.  A.  Douglass  and  F.  Smith.  Improvements  in  the 
form  and  manufacture  of  secondary  battery  frames  and 
plates.     January  22. 

3533.  C.  D.  Abel.— From  Siemens  and  Halske.  Extraction 
of  copper  and  zinc  from  their  ores,  as  also  the  precious 
metals  contained  therein,  by  electrolysis,  and  apparatus 
therefor.     January  22. 

7719.  P.  Schoop.  Electric  or  galvanic  elements  or  cells. 
February  19. 

11,661.  C.  Huelser. — From  H.  Mestern.  Thermo-electric 
and  furnace  batteries.     January  22. 

14,677.  R.  R.  Moffatt.  The  utilisation  of  electro- 
magnetism  for  the  separation  of  metals,  and  apparatus 
therefor.     January  29. 

19,892.  H.  E.  Fowler.  Apparatus  for  welding  metal  by 
means  of  electricity.     January  22. 

20,911.  A.  E.  Woolf.  Plates  for  storage  batteries. 
February  12. 

1890. 

302.  H.  H.  Lake.— From  P.  H.  Alexander.  Secondary 
batteries  and  plates  therefor.     February  12. 

303.  H.  H.  Lake.— From  P.  H.  Alexander, 
batteries.     February  12. 


Secondary 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

656.  J.  Templeman.  Improvements  in  the  manufacture 
of  soaps  and  saponaceous  compounds.     January  14. 

983.  H.  Grimshaw.  Improvements  in  soap  and  soap 
powder  for  use  with  hard  and  sea  waters.     January  20. 

1047.  E.  Ireland.  An  improvement  in  soap  called 
"  Aurora  herbal  cosmetique  soap."     January  21. 

1069.  A.  F.  St.  George.  Decolourising  and  oxidising  or 
solidifying  drying  oils  for  manufacturing  purposes. 
January  21. 

1109.  H.  Noerdlinger.  Treatment  of  press  and  extraction 
residues  of  oil  manufacture  for  obtaining  valuable  products 
therefrom.     January  21. 

1126.  C.  W.  Hazlehurst  and  S.  Pope.  Improvements  in 
the  treatment  or  utilisation  of  salt  obtained  from  spent  soap 
lyes  in  the  recovery  of  glycerin  therefrom.     January  22. 


1343.  T.  H.  Gray  and  S.  S.  Broinhead.  Improvements 
in  refining  linseed  and  other  oils.     January  25. 

1650.  M.  Perls.  Improvements  in  the  manufacture  of 
soap.     January  30. 

1652.  B.  D.  Barnett.  Improvements  in  the  process  of 
cleaning  and  extracting  oil  and  grease  from  cotton  waste 
and  other  fibrous  materials.     January  30. 

1659.  P.  Plisson.  Improvements  in  the  manufacture  of 
lubricating  grease,  and  in  the  apparatus  employed  therefor. 
Complete  Specification.     January  30. 

2104.  I'.  Wild.  Process  and  apparatus  for  melting 
margarine  tallow  by  means  of  hot  air.     February  8. 

2264.  J.  Green  and  (J.  Macdonald.  An  improved  lubricant 
or  grease.     February  12. 

2336.  II.  Harford.  An  improved  method  of  making 
lubricating  grease.    February  13. 

2146.  A.  des  Cressonuieres  and  E.  des  Cressonnieres. 
Improved  process  and  apparatus  for  the  manufacture  of 
kneaded  or  agglomerated  soaps.      February  14. 


Complete  Specifications  Accepted. 

1889. 

4367.  W.   G.   Reid.     Treatment  of  used  soapy  liquors. 
January  29. 

5622.  .1.  Pearson.     Treating  cotton-seed  oil  mucilage  to 
obtain  soap.     February  5. 

20. 237.  W.  liodiger.     Manufacture  of  soap.   January  22, 


XIII.— PAINTS,  PIGMENTS,  VARNISHES,  and 
RESINS. 

Applications. 

724.  J.  J.  Hummel.  New  or  improved  red  dye  or  pig- 
ment, and  process  for  making  and  applying  "the  same. 
January  15. 

764.  W.  H.  Barnes.  Improvements  in  compositions  to  be 
used  as  paints.     January  15. 

812.  W.  H.  Ness  and  W.  C.  Folkard.  An  improved 
preservative  composition  or  solution  for  coating  surfaces  of 
articles  or  structures  where  great  adhesiveness  is  required. 
January  16. 

893.  A.  N.  Ford.  An  improved  composition  for  insu- 
lating and  waterproofing  purposes.     January  17. 

985.  H.  Grimshaw.  A  new  or  improved  white  pigment. 
January  20. 

1178.  W.  Sinclair.  Waterproofing  and  preserving  com- 
position for  stone,  bricks,  plaster,  and  cement  surfaces. 
January  22. 

1489.  J.  J.  E.  Mayall.  Improvements  connected  with 
colouring  photographic  impressions,  and  in  the  mixing  ami 
preparing  the  colours,  and  in  a  varnish  or  enamel  for  same. 
January  28. 

1684.  A.  J.  Boult.— Prom  N.  A.  Bibikof,  New  Mexico. 
Improvements  in  paints.  Complete  Specification.  January  31. 

1*21.  C.  B.  Phillips  and  H.  R.  Lewis.  Improvements 
relating  to  the  application  of  metallic  copper  to  the  bulls  of 
iron  or  steel  and  other  sea-going  ships  or  vessels  and  other 
submerged  structures  to  prevent  fouling  thereof,  and  to  the 
manufacture  of  compositions  or  pigments  to  be  used  for  this 
purpose.     February  3. 

2308.  H.  Beck.— From  E.  Sebaal,  Germany.  Process  for 
the  production  of  resin  acid  esters  applicable  a-  -ul .-t it u i.  -. 
for  the  lacquer-resins  or  gums  generally  used  in  the 
manufacture  of  lacquers  and  varnishes.  Complete  Specifica- 
tion.    February  12. 
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Complete  Specifications  Accepted. 

1889. 

4179.  S.  Keiiyon.  Preparation  of  a  substance  applioable 
as  a  substitute  for  india-rubber,  ami  for  waterproofing  or 
dressing  fabrics,  &c.     January  22. 

4602.  H.  A.  Seegnll.  Production  of  chrome  preparations. 
February  19. 

5344.  V.  Greening.  Production  of  u  substitute  for  ivory, 
horn,  whalebone,  india-rubber,  &c,  useable  as  a  ooating  or 
varnish  for  waterproofing,  &e.     February  12. 

5349-  J.  Freemont.  Manufacture  of  coloured  sealing- 
wax.     January  22. 

20,010.  J,  H.  Bftth.  A  boot-blacking  powder.  Ja- 
nuary 29, 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

981.  H.  Grimslmw.  Improvements  in  and  connected 
with  the  recovery  of  tannin  from  waste  leather.    January  20. 

1482.  W.P.Thompson. — From  F.  G.  Hermann,  France. 
Improvements  in  appuratus  for  removing  the  hair  from 
skins.     Complete  Specification.     January  28. 

1576.  S.  Wohle.  Improvements  in  the  treatment  of 
leather  to  render  it  impervious,  strong,  and  durable.  Ja- 
nuary 29. 

2366.  A.  Leturque.  Improved  indicating  apparatus  for 
use  in  connexion  with  tunning  and  similar  vats.    February  13. 

2381.  J.  Kceuigswerther.  A  new  process  for  the  dyeing 
of  skins,  hairy  skins,  or  fabrics.     February  13. 


XV.— AGRICULTURE  and  MANURES. 

Applications. 

575.  M.  C.  Ginster.  Improvements  in  the  process  of 
manufacturing  a  manure  or  fertiliser  from  organic  matter. 
January  13. 

2238.  C.  W.  Doughty.  An  improvement  in  the  means 
and  proportions  of  materials  used  for  the  deodorisation, 
evaporation,  and,  to  a  certain  extent,  decomposition  of 
human  excrement  and  its  transformation  into  a  nearly 
inodorous  and  valuable  fertiliser.  Complete  Specification. 
February  11. 

2265.  J.  Pipe  and  H.  I).  Andross.  An  improved  compound 
for  treating  vines  and  other  plants  for  the  prevention  and 
destruction  of  phylloxera,  mildew,  and  the  like,  and  the 
method  of  producing  the  same.     February  12. 

2450.  F.  Dorr.  Improvements  in  the  process  of  treating 
cereals.     Complete  Specification.     February  14. 

Complete  Specification  Accepted. 

1889. 

5703.  H.  J.  Kirkman.  Treatment  and  utilisation,  for 
agricultural  and  other  purposes,  of  bisulphate  of  soda  or 
nitre  cake.     February  12. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 

Applications. 

1247.  A.  Fairgrieve.  Improvements  in  the  manufacture  or 
production  of  raw  or  refined  sugar,  and  apparatus  to  be  used 
therein.    January  23. 

1282.  ('.  1).  Abel.— From  Messrs.  Pfeifer  and  Langen, 
Germany.  Improved  treatment  of  sugar  crystals  or  grains 
for  facilitating  the  purifying  or  washing  thereof.    January  2  1. 

1530.  E.  Woolley  ;ni(l  W.  H.  Evans.  An  improved 
adhesive  medium.     January  29. 

1809.  H.  T.  Brown,  G.  H.  Morris,  and  E.  R.  Moritz. 
Manufacture  of  amyloins.     February  3. 

2197.  W.  P.  Thompson. — From  K.  Korenarand  F.  Z  wicker, 
Austria.  A  new  or  improved  adhesive  cement  and  process 
of  manufacturing  the  same.     February  11. 

Complete  Specifications  Accepted. 

1889. 

3526.  A.  G.  Salamon.  Preparation  of  cane  and  beet 
sugar.      February  12. 

20,515.  ('.  Stcffen.  Process  for  obtaining  the  entire 
quantity  of  ervstallisable  sugar  contained  in  sugar  mass. 
February  12. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

667.  W.   P.   Thompson.  —  From   J.   A.   H.   Hasbrouek, 

United  States.  New  or  improved  process  and  apparatus  for 
ageing  liquors.     January  14. 

678.  E.Edwards. — From  F.  Hof  meister,  Germany.  Im- 
proved method  of  and  apparatus  for  obtaining  accelerated 
fermentation  and  producing  sparkling  drinks.     January  14. 

792.  G.  Guignard  and  A.  Hedouin.  Improvements  in  and 
relating  to  the  manufacture  of  alcohol,  and  in  apparatus 
therefor.     January  15. 

980.  H.  Grimshaw.  Improvements  in  the  process  of 
ageing  or  artificially  maturing  whisky  and  other  spirituous 
liquors.     January  20. 

1573.  A.  Rock.  Improvements  in  and  relating  to  malt 
kilns.     January  29. 

1823.  P.  S.  Couron.     Nee  Class  I. 

1921.  C.  Gibbs.  A  method  of  and  apparatus  for  con- 
densing steam  in  brewing  coppers.     February  5. 

1996.  J.  F.  Littleton.  Improvements  in  rousing  beer  and 
mixing  or  blending  wort  or  gyle,  and  in  apparatus  employed 
therein.     February  6. 

Complete  Specifications  Accepted. 
1889. 
Improved  system  of  "  pneumatic" 


3574.  M.P.Halschek. 

malting.     January  29. 

4549.   E.    A.   Harbet. 
and  apparatus  therefor. 


Rectifying  and  distilling  alcohol, 
January  22. 

5647.  I'.  Schmitt.  Purification  of  raw  spirit  to  produce 
highly  rectified  spirits  of  wine,  and  apparatus  therefor. 
February  5. 

8596.  J.  G.  Chapman.  Apparatus  for  evaporating  and 
concentrating  saccharine  and  other  solutions.     February  12. 

19,996.  W.  Spilker,  H.  Bendel,  M.  Hahn,  and  ('.  l.oewe. 
Killing  minute  organisms,  such  as  yeast  cells,  bacilli,  and 
the  like,  contained  in  wines,  alcoholic  and  other  similar 
liquors      January  22. 
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XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 


982. 


4. — Chemistry  of  Foods. 
H.   Grimshaw.     Improvements   in   the   method   of 


producing  infusions  of  tea  and  similar  solutions  free  from 
tannin.     January  20. 

1326.  A.  Schrnidt-Miilheim.  Improvements  in  the  method 
of  and  apparatus  for  the  production  and  preservation  of 
sterilised  milk.     Complete  Specification.     January  25. 

1328.  J.  T.  Appleberg,  Improved  apparatus  for  pre- 
serving and  purifying  milk.  Complete  Specification. 
January  25. 

2060.  H.  A.  Suelling.  A  new  or  improved  method  of 
treating  and  preparing  hops,  and  blending  the  same  for 
infusion  together  with  tea,  coffee,  cocoa,  and  other  sub- 
stances for  which  such  prepared  hops  are  applicable. 
February  7. 

2300.  D.  Browne.  A  new  process  for  preserving  eggs. 
February  12. 

B. — Sanitary  Chemistry. 

1170.  C.  A.  Brown.  Improvements  in  furnaces  for 
burning  tan  and  other  refuse  material.     January  22. 

1279.  A.  Moseley.  Preparing  and  compressing  quick 
lime  or  gypsum  so  that  its  use  may  be  more  generally 
adapted  for  the  more  rapid  decomposition  of  human  bodies. 
January  24. 

1623.  W.Warner.  Improvements  in  apparatus  employed 
in  treating  sewage.     January  30. 

1816.  G.  W.  Ewens.  Improvements  iu  purifying  the 
sewage  of  cities  and  towns,  and  foul  waters  discharged  from 
breweries,  tan  yards,  glue  works,  and  other  description  of 
manufactory.     February  3. 

2238.  C.  W.  Doughty.     See  Class  XV. 

C. — Disinfectants. 

1017.  W.  Dammann.  An  improved  process  for  rendering 
tar  oils  soluble  in  water,  and  the  production  of  disinfectants 
and  other  useful  products  therefrom.     January  20. 

1289.  A.  Arnott.     See  Class  XIX. 

1589.  C.  T.  Kiugzett.  Improvements  iu  the  manufacture 
of  disinfectants,  antiseptics,  deodorants,  insecticides,  and 
sanitary  reagents.     January  29. 

2047.  H.  Oppenheim  and  G.  H.  Elliott.  Candles  for 
disinfecting  and  diffusing  ozone  in  sick  and  close  rooms. 
February  7. 

Complete  Specifications  Accepted, 

A.— Chemistry  of  Foods. 

1889. 

4715.  J.  F.  Pensgood.  Preparation  of  tomato  vinegar. 
February  5. 

4966.  J.  Gray  and  T.  Clement,  jun.  Means  of  estimating 
the  acidity  in  milk,  cream,  whey,  and  curds  in  the  process 
of  making  butter  or  cheese.     February  5. 

20,614.  W.  Douglas  and  J.  Donald.  Preserving  fish, 
birds,  aud  other  analogous  articles  of  food.     February  12. 

B. — Sanitary  Chemistry. 

1889. 

6219.  W.  Astrop.  Process  for  deodorising,  disinfecting, 
drying,  and  pulverising  the  solid  portions  of  sewage. 
February  19. 

16,388.  G.  W.  Bremner.  Lumps  for  destroying  sewage 
gas  and  noxious  vapours.    January  22. 


1890. 

206.  J.  F.  H.  Gronwald  and  E.   H.  C.  Oehlmann.     See 
Class  1. 

C. — Disinfectants. 

1889. 

2537.    A.  J.  Shilton.     A  new  disinfectant  and  deodoriser, 
,    February  5. 

6411.  F.  W.  A.  Hille.     Manufacture   and   use   of    disin- 
fectants.    February  12. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

795.  I!.  Stone.  Improvements  in  the  treatment  and 
utilisation  of  peat,  saw-dust,  and  other  fibrous  and  vegetable 
materials  and  substances.     January  15. 

1087.  T.  Goodall.  An  improved  arrangement  of  roasting 
apparatus  for  the  incineration  of  black  liquor  and  spent  soda 
lyes  used  in  the  boiling  of  esparto  grass  or  other  fibrous 
matter.     January  21. 

1289.   A.  Arnott.    A  new  disinfecting  paper.    January  24. 

1514.  F.  C.  Alkier.  Improvements  in  extracting  sub- 
stances dissolved  in  the  waste-water  of  paper  manufacture. 
Complete  Specification.     January  28. 

1651.  M.  Perls.  Improvements  in  the  manufacture  of 
paper.     January  30. 

2375.  H.  Colley.  Improvements  in  or  relating  to  the 
manufacture  of  paper,  and  in  apparatus  therefor.  February  13, 


Complete  Specifications  Accepted. 
1889. 

4264.  T.  Phoenix  and  G.  Kirk.  Preparation  of  tissue 
transfer  paper,  and  of  printed  transfers  for  transferring 
designs  to  pottery  ware.     January  22. 

8509.  F.  Favier,  jun.  Machinery  for  refining  and 
finishing  half-stuff  in  paper-making;  and  hydrostatic  balances 
for  changing  the  contents  of  the  pulp  reservoirs.    January  29. 


XX.— FINE  CHEMICALS,  ALKALOIDS,  ESSENCES, 
and  EXTRACTS. 

Applications. 

1380.  R.  J.  Downes.  A  solution  of  iodine  for  medical 
purposes.     January  27. 

1422.  A.  A.  Vale. — From  The  Ohemische  Fabriks-Actien 
Gesellschaft,  Germany.  Process  of  manufacturing cumarone 
and  its  homologues.     Complete  Specification.    January  27. 

1583.  S.  Radlauer.  Improvements  in  the  preparation  of 
ethyl  chloral  urethane.     January  29. 

1988.  F.  L.  Johnstone.  Improvements  in  apparatus  for 
filtering  and  derisinising  perfumes,  tinctures,  essences, 
cordials,  and  other  liquids.  ( Complete  Specification.  Fe- 
bruary 6. 

2129.  G.  S.  Dobrashian.  Compound  syrup  of  Sarracenia 
purpurea.     February  10. 
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XXI.— PHOTOGRAPHIC  PROCESSES  add 
MATERIALS. 

Applications. 
1489.  J.  J.  E.  Mayall.     See  Class  XIII. 
1956.  E.  Ireland  aud  C.  Ireland.     A  new  or  improved 
method  of  producing  coloured  photographs.     February  S. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

1884.  P.  Jensen. — From  H.  G.  Underwood,  United  States. 
Improvements  in  solidified  pyrotechnic  powders,  and  in  the 
method  of  converting  the  same  into  solid  form  for  con- 
venience in  transportation,  storage,  aud  combustion.  Com- 
plete Specification.     February  4. 

1995.  W.  P.  Thompson. — From  J.  Hess,  Belgium.  Im- 
provements in  or  relating  to  lucifer  matches.     February  6. 

Complete  Specifications  Accepted. 
1889. 
4477.  H.S.Maxim.    Manufacture  of  explosive  compounds. 
January  22. 

4479.  A.  V.  Newton. — From  A.  Nobel.  Preparation  of 
explosive  compounds.     February  19. 

5031.  P.  de  Montravel. — Partly  by  O.  Mauvant.  Manu- 
facture of  explosives.     January  22. 


5503.  E.  Liebert.     Manufacture  of  explosive  compounds. 
February  5. 

6399.  C.  O.  Lnndholm   and  J.  Savers.     Manufacture  of 
explosives.     February  19. 


XXIII.— ANALYTICAL  CHEMISTRY. 

Applications. 

1082.  G.  C.  Topp.  Improvements  to  prevent  hydro- 
meters, saceharometers,  aud  lactometers  rotating,  and  to 
strengthen  the  same.     January  21. 

1209.  J.  H.  R.  Paterson.  Raising  and  adjusting  the 
position  of  the  flame  of  a  Bunsen's  and  Axgand-Bunsen's, 
or  other  gas  burner  used  for  heating  chemical  or  physical 
apparatus.     January  23. 

Complete  Specifications  Accepted. 
1889. 
6083.  L.Mathieu  and  J.  Morfaux.   Process  and  apparatus 
for   testing    the    presence    of   colouring   matter   in    wines. 
February  12. 

20,859.  I.  K.  Lindstrdm.  Method  and  apparatus  for 
determining  the  quantity  of  fat  in  milk.     February  19. 
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ME.    DAVID    HOWARD    IN    THE    CHAIR. 


THE  EXAMINATION  OF  TEXTILE  FIBRES  AND 
FABRICS. 

BY    H.    SCHLICHTER,    D.  SC.  NAT. 

In  the  first  place  my  paper  does  not  pretend  to  be  an  aceount 
of  the  constitution  of  textile  fibres.  This  branch  of  the 
subject  has  already  been  dealt  with  by  Chevreul,  Grothe, 
Cramer,  Schulze,  Hugo  Midler,  Mulder,  Schiitzenberger, 
Bourgeois,  and  others ;  but  this  paper  is  intended  to  describe 
methods  by  which  chemists  may  identify  and  distinguish 
various  textile  fibres,  and  estimate  them  quantitatively  in 
textile  fabrics.  Moreover,  the  paper  is  limited  to  such 
textile  fibres  as  find  practical  application  in  the  European 
manufacture  of  textile  fabrics,  among  which  I  do  not 
include  paper. 

The  technical  examination  of  fibres  and  fabrics  has 
hitherto  been  dealt  with  systematically  only  to  a  very  limited 
degree,  although  there  exist  a  number  of  more  or  less 
elaborate  monographs,  mostly  based  on  microscopical  studies, 
in  which  may  be  found  at  intervals  valuable  material  in  the 
shape  of  descriptions  of  reactions,  properties,  and  measure- 
ments. Many  of  these,  however,  are  merely  colour  tests, 
applicable  only  to  undyed  or  raw  fibres. (') 

Among  the  authors  who  may  be  regarded  as  having 
contributed  to  the  literature  of  this  subject  are  the  following, 
to  whose  names  we  append  the  titles  of  their  works  : — 

Schacht :  Die   Priifung  der  im    Handel    vorkommenden 
Gewebe,  1853. 

Schlesinger :  Mikroscopische   Untersuchungen   der  Ges- 
pinnstfasern,  1873. 

Hohnel  :  Die   Mikroskopie    der    techniseh    verwendcten 
Faserstoffe,  1887. 

Kolliker:  Mikroskopiscbe  Anatomic,  1850. 

Knlliker :  Gewebelehre,  1852. 

Leydig :   Histologic,  1857. 

Natkusius:  Wollhaar  des  Schafes,  1866. 


(')  See  note  (») 


A  2 


•242 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.      [March  81,  1890. 


Wiesner:  Technische  Mikroskopie,  1867. 

Wiesner:  Mikroskopische  Ontersuchungen,  1872. 

Wiesner;  Rohstoffe  des  PflanzenreiclieB,  1873. 

Dolley  :  Technologie  tier  Spiimfasern. 

Bohm:  Wollkunde,  1873. 

Grothe  :  Technologie  der  Gespinnstfasern;  1875. 

Grothe :  Die  Gespinnstfasern   aus   dem    l'flanzenrcichi 

187'.). 
Vitillart :  Etudes  sur  les  fibres  vegetales  textiles,  1876. 
Bowman  :  The  Structure  of  the  t " c . 1 1 <  > i i  Fibre,  1881. 
Bowman  :  The  Structure  of  the  Wool  Fibre,  1885. 
Christy  :  New  ( lommercial  Plants  and  Drugs,  No.  6, 1882. 

In  many  of  these  works  we  find  little  or  no  trace  of 
a  systematic  treatment  of  the  subject,  but  here,  as  well  as 
in  other  publications  not  cited,  we  find  notices  on  the 
properties  of  various  fibres.  When  we  realise  the  practical 
importance  of  the  textile  industries  of  this  and  other  Euro- 
peau  countries,  it  is  very  difficult  to  understand  why  up  to 
this  time  no  general  scheme  of  analysis  in  this  branch  of 
science  has  ever  been  worked  out. 

It  would  lead  me  too  far  now  from  my  actual  subject  to 
ileal  with  that  question  in  a  comprehensive  way,  and  I  will 
therefore  mention  only  one  important  reason,  viz.,  the  fact 
that  studies  and  inquiries  about  the  proximate  investigation 
of  textile  fibres  and  fabrics  up  to  the  present  day  are 
regarded  as  belonging  much  more  to  the  province  of  botany, 
histology,  or  zoology,  than  to  that  of  analytical  chemistry.  (-) 
From  the  practical  point  of  view  of  textile  industry,  I  hold 
quite  an  opposite  opinion,  and  I  have  now  to  describe  a 
system  for  the  examination  of  textile  fibres  and  fabric?,  so  as 
to  ascertain  their  proximate  constituents,  which  I  think  is 
convenient  for  all  practical  purposes. 

A  laboratory  to  be  used  for  tie-  examination  of  textile 
fibres  and  fabrics  must  be  somewhat  differently  fitted  up 
from  that  which  is  required  for  general  chemical  analysis  : 
but  although  the  microscope  is  a  most  important  instrument 
for  our  purpose,  it  must  not  be  regarded  as  the  only  means 
of  making  observations  of  this  kind,  as  many  have  thought. 
It  is  the  continuous  working  into  one  another  of  microscopy 
and  chemistry,  or,  better  expressed,  of  microscopical  and 
macroscopical  chemistry,  that  is  the  special  characteristic  of 
all  investigations  upon  textile  fibres  and  fabrics. (;i)  Any 
good  microscope  can  be  used  for  the  purpose.  I,  however, 
especially  recommend  the  use  of  one  having  revolving  nose- 
pieces  for  rapidly  changing  the  objectives,  an  arrangement 
which  is  coming  more  and  more  into  general  use.  Further- 
more, it  is  of  importance,  in  making  certain  special  obser- 
vations, to  use  the  well-known  illuminating  apparatus  by 
Abbe  (4)  in  conjunction  with  the  microscope.  It  is  self- 
evident  that  a  micrometer  is  absolutely  necessary  for 
measuring  the  dimensions  of  the  fibres.  As  I  proceed  I  shall 
describe  the  reagents  which  have  to  be  used,  partly  in  con- 
nexion with  the  microscope  and  partly  without  it.  Besides, 
there  is  especially  one  other  kind  of  instrument  which  must 
be  a  chief  feature  in  a  laboratory  for  the  examination  of 
textile  materials,  i.e.,  an  apparatus  for  determining  the 
moisture  of  the  fibres. 


(2)  The  roost  important  works  of  Wiesner,  Tetillart,  Xathusius 
Bowman,  Ac  tend  in  the  direction  of  botany,  histology,  or  zoology. 
See  Wiesner.  "  RohstotTe,"  p.2!i.S,  and  Hugo  M  tiller,  "  Pllauzenfaser  " 
(  m  tin-  Vienna  Exhibition  Reports),  pp,  0  and  23. 

(:l)  At  any  rate  this  is  my  own  experience,  after  a  long  time  of 
practical  work  on  this  subject.  I  was  glad  to  find  a  similar  opinion 
expressed  by  Cross,  Bevan.and  King  in  their  "  Report  on  Indian 
Fibres  and  Fibrous  Substances,"  lssy,  in  tin-  following  passage,  p  2  : 
'■  These  authors  (viz.,  Hmro  Mullerand  Vetiilart)  have  kepi  in  the 
main  to  a  distinct  line  of  investigation,  chemical  or  microscopical, 
only  incidentally  introducing  the  other,  its  essential  complement. 
A  method  compounded  ef  the  two  lines  of  inquiry  must  necessarily 
give  a  more  complete  account  of  the  subject-matter, and  this  we 
think  will  lie  found  from  the  method  about  to  be  described." 
Now,  on  Hugo  Midler's  negative  view  mi  chemistry  alone  for  the 
distinction  of  vegetable  fibres  from  one  another,  see  his  "  Pflanzen- 
faser."  p.  28;  therefore  it  might  be  expected  that  microscopy 
would  have  an  ess  ntial  part  in  all  investigations, but  with  reference 
to  the  mnst  imp  rtant  veirelaMe  hlires.  ibis  is  by  no  means  tin:  ease 
in  tli''  above-named  Report,  cotton  ami  flax  being  treated  Quite 
insufficiently,  and  hemp  not  at  all.  This  is  much  to  be  regretted 
when  we  consider  h  hat  difficulty  may  arise  in  distinguishing  hemp 
andflai  lii ires  from  each  other.  (See Schacht,  Wiesner, Tetillart, 
Cramer,  and  Hohnel.) 

( ')  The  instrument  used  by  me  is  constructed  by  Zeiss,  in  Jena. 


All  textile  fibres  are  hygroscopic,(5)  some  of  them  in  a 
very  high  degree,  and  it  is  not  sufficient  to  apply  to  them 
the  methods  which  are  used  in  general  chemical  analysis, 
because  it  is  for  practical  purposes  necessary  to  work  with 
larger  quantities  (as  regards  weight  ami  volume),  in  order  to 
get  the  exact  average  of  moisture. (') 

The  apparatus(')  for  such  determinations  is  constructed 
in  such  a  way  that  the  substance  to  be  dried  is  suspended  in 
hot  air  of  about  Ins  C,  the  air  passing  through  the  appa- 
ratus in  a  continuous  current.  Above  the  hot  air  chamber  a 
chemical  balance  is  fixed,  an  arrangement  by  which  it  is 
possible  to  weigh  the  substance  while  it  is  in  the  interior  of 
tlie  apparatus. (a)  This  offers  two  advantages;  the  precise 
moment  can  be  ascertained  when  perfect  dryness  is  attained, 
and,  secondly,  the  prevention  of  re-absorption  of  moisture. 
It  is  of  course  understood  that  during  the  process  of  weighing 
the  current  of  air  has  to  be  stopped. 

All  textile  fibres  are  divided  into  three  chief  classes : 

1.  Those  of  vegetable  origin; 

2.  All  animal  wools  and  hair ;  and 

3.  The  different  kinds  of  silks. 

Now,  if  we  get  any  textile  material  of  unknown  composition, 
the  first  fundamental  experiment  which  we  have  to  make 
is  to  examine  some  simple  microscopical  water  objects  of 
tlie  material.  If  the  substance  is  a  raw  product,  a  loose 
material,  or  a  yarn,  these  objects  are  taken  from  different 
parts  of  tlie  said  material,  but  if  we  have  a  ready-made 
article,  then  the  different  parts  of  it  have  to  be  examined 
separately,  e.g.,  in  rectangular  textures,  the  warp  and  the 
woof.(")  ' 

Tlie  simple  microscopical  properties  of  the  textile  fibres 
as  they  present  themselves  to  the  eye,  moderately  magnified, 
are  well  known,  as  follow  : 

The  fibroine  fibres  of  all  silks  are  uniform,  and  either 
entirely  of  a  homogeneous  structure,  or  show  simple 
longitudinal  lines. 

The  fibres  of  animal  wool  and  hair  have  either 
characteristic  scales  on  their  surface,  or  a  central  medulla, 
or  both  of  these  properties ;  and  as  regards  vegetable  fibres, 
which  exist  in  a  great  number  of  different  forms,  the  most 
important  of  them  are  characterised  by  their  lumen  (central 
cavity  of  these  fibres),  and  in  a  negative  sense  they  are 
marked  by  the  absence  of  the  qualities  which  we  have  seen 
to  be  characteristic  of  wool,  hair,  and  silk. 

But  a  knowledge  of  these  simple  characteristics  is  not 
sufficient,  for  fibres  are  inclined  to  vary.  Natural  causes 
as  well  as  changes  produced  by  artificial  influences  can 
affect  the  appearance  and  the  qualities  of  the  fibres  in 
various  ways,(10)  the  artificial  influences  being  produced 
by  the  different  kinds  and  modes  of  manufacturing.  Hence 
it  follows  that  it  is  necessary  to  assist  microscopical 
examinations  by  chemical  reagents. 

First,  let  us  observe  tlie  influence  which  cold  concentrated 
sulphuric  acid  has  upon  fibres.  If  they  are  immediately 
dissolved  by  the  acid,  and  little  or  nothing  remains,  then 
the  substances  are  cither  silk  or  vegetable,  or  a  mixture  of 
both.  But  if  the  fibres  are  not  rapidly  dissolved,  and 
epidermal  scales  appear  standing  out  from  the  surface,  we 
have  wool  or  hair  before  us. 

Secondly,  let  further  microscopical  objects  be  subjected 
to  the  action  of  cold  concentrated  hydrochloric  acid.  The 
fibres  will  be  dissolved  if  real  silk  is  the  object  acted  upon, 
but  should  vegetable  fibres,  animal  wool  or  hair,  and  Tussah 
silks  (")  he  the  objects,  the  fibres  will  remain  unchanged 
by  the  action  of  the  said  acid. 


(5)  See  Persoz,  Sur  le  Conditionnement,  ls7s,  pp.  lot  and  3!il  ; 
HoUey,  "Spiimlaseni."  pp.  21  and  34;  Hugo  Mwler,  "rtlanzcn- 
faser,"  p.  3D.  and  others. 

i'  Bee  Persoz,  Conditionnement,  p.  163 ;  Storhay,  Rciiscignc- 
uu-iits  pratiques  sur  les  Conditions  publique9,  L883,  p.  7. 

(")  See  drawing. 

See  Tnlabot,Vn  Precede  nouveau  sur  !a  Condition;  Policy, 
"  Siiinnfascrn,"  pp.  30—37 ;  Persoz, Conditionnement,  p.  1  it;. 

['I  s.e  lliiliiiel.Mikroskopie.il.  106. 

Si  e  SugoMuller,  "  l'llanzenfascr,"  pp.  23— 21;  Ilohncl,  Mikro- 

skepie,  p.  111. 

(ll)  See  Wiesner  and  Praseh,  uber  Seidell  in  Mikroskop.  Unter- 
suchungen,  pp.  45—54;  Huhuel,  Mikroskopie,  p.  148;  and  Jour. 
Chem.  Soc.  1SS8  (II.),  p.  857. 
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A  =  Hot  air  entrance. 

B  =  Hot  air  exit. 

C  =   Basket  to  contain  material  for 
experiment. 


This  apparatus,  the  invention  of   M.   Storhay,   has  been  modified   in  various!   particulars  by   Mr.   Hermann   Schlichtei 
and   myself      By   usinj;  lVrret's   heating  system,  it   can  be  maintained    at    a  constant    temperature   for    hours    without 

danger  of  injury  to  the  fibres. 
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Thirdly,  let  a  piece  of  the  material  to  lie  experimented 
on  be  boiled  for  10  minutes  in  a  solution  of  10  per  cent,  of 
caustic  potash  or  soda,  and  then  carefully  rinsed  and 
washed  several  times.  The  fibres  of  all  kinds  of  silks,  of 
wool,  and  hair  are  by  this  treatment  dissolved, ('")  but 
should  anything  remain,  then  the  fibres  can  consist  only 
of  vegetable  matter,  the  nature  of  which  has  to  be 
ascertained  by  the  microscope. 

Finally,  we  have  to  ascertain  the  presence  or  absence  of 
Tussah  silks.  For  this  purpose  boil  a  piece  of  material  for 
a  short  time  in  concentrated  hydrochloric  acid,  and  examine 
it  microscopically.  If  a  quantity  of  small  but  clearly 
defined  portions  of  fibres  manifest  themselves  with  sharp 
and  straight  terminals,  which  very  often  show  longitudinal 
lines,  the  presence  of  Tussah  silks  is  proved. (1:1)  Of 
course,  other  fibres  may  also  be  present,  but  this  does  not 
interfere  witli  the  reaction. 

I  now  proceed  to  the  quantitative  distinction  (")  of  the 
several  classes.  For  this  purpose  we  take  a  piece  of 
material,  weigh  it  and  put  it  into  the  drying  apparatus, 
anil  as  soon  as  it  is  entirely  desiccated,  weigh  it  a  second 
time.  By  this  means  we  find  the  hygroscopic  moisture  of 
the  fibres.  Then  by  boiling  dyed  and  ready-made  materials 
in  highly  diluted  hydrochloric,  acid,  we  ascertain  the  amount 
of  colouring  matter,  finish,  dressing,  &c. 

Thirdly,  we  have  to  examine  separately  the  various 
constituents  found  to  be  present  by  the  preceding  qualitative 
tests.  If  the  substance  is  a  mixture  of  silk  and  wool,  we 
can  dissolve  the  silk  fibres  in  it  with  concentrated  hydro- 
chloric, or  witli  dilute  sulphuric  acid,  and  the  wool  will 
remain  unchanged.  After  thoroughly  washing  them,  we 
dry  and  weigh  the  remaining  fibres,  which  will  give  us  the 
amount  of  wool,  that  of  silk  being  ascertained  by 
subtraction.  But  if  we  have  a  combination  of  si/lt  and 
vegetable  fibres,  the  silk  can  be  dissolved  only  in  hydro- 
chloric acid,  and  the  result  is  obtained  by  proceeding  as 
in  the  last  experiment.  Finally,  wool  ami  plant  fibre  com- 
bined are  separated  in  a  similar  way.  viz.,  by  boiling  the 
material  in  a  weak  solution  of  caustic  potash  or  soda,  wool 
being  dissolved. 

But  should  we  have  a  compound  of  the  three  substances, 
wool,  silk,  and  plant  fibre  together,  we  must  proceed  as  fol- 
lows : — Wool  and  silk  are  simultaneously  dissolved  by  caustic 
potash  or  soda,  and  the  unaffected  remainder  will,  of  course, 
be  vegetable  fibres.  Again,  another  piece  of  the  same 
material  being  taken,  we  dissolve  the  silk  and  vegetable 
filues  by  a  weak  solution  of  sulphuric  acid,  leaving  the 
wool  unaffected.  The  amount  of  silk  is  ascertained  by 
subtraction.  Of  course,  all  weighings  have  to  be  made 
when  the  fibres  are  in  a  perfectly  dry  state. 

Having  now  solved  the  preceding  problems  we  come  to 
more  detailed  ones  of  the  several  classes  before  us.  And 
this  is  the  especial  province  of  the  microscope,  for  there  are 
differences  which  can  never  be  discovered  by  macroscopical 
means,  owing  to  the  similarities  (15)  existing  in  a  great 
variety  of  substances.  Let  us  begin  with  the  Vegetable 
Textile  Fibres.  Only  a  limited  number  of  them  find  at  the 
present  time  extensive  application  in  the  European  manu- 
facture of  textile  fabrics, ("0  and  I  therefore  confine  my 
remarks  to  the  most  important  representatives  of  this  class. 
Of  course  the  most  important  is  Cotton.  As  a  general 
rule  the  different  kinds  of  cotton  fibres  are  flat  (band  or 
ribbon-like),  with  a  plainly  discernible  lumen  ;  and  they 
have  a  peculiar  way  of  being  twisted  corkscrew-fashion. (>7) 
Whilst  the  cotton  fibre  is  a  kind  of  vegetable  hair,  Flax  is  a 


(u)  See  Scliacht,  Gewebe,  pp.  18  and  30. 

(")  At  any  rate,  this  is  my  own  experience.  About  the  collective 
name  "  Tussah  Silks  "  see  Holmel,  Mikroscopie,  p.  150. 

('♦)  See  Remont,  Jour.  Pliarm.  Chim.  18S0 ;  Cliem.  News,  No.  1294- 
Jour.  Soc.  Chem.  Ind.  1882 and  1884;  and  Persoz, Compt.  Rend.  66. 

C5)  See  Bowman,  Structure  of  the  Wool  "Fibre,  p.  127  ;  Grnthe 
Gespinnstfasern,  p.  1 ;  Wiesner  and  Prascb,  Seidell,  Micr.  Unt., 
p.  54  ;  and  others. 

(i«)  See  Vetillart,  Etudes,  p.  252 ;  Cross,  Bevan,  and  King,  Report 
on  Indian  Fibres,  p.  I. 

(")  Cotton  may  always  lie  recognised  very  easily  by  these 
generally  known  features,  no  ilillieult  investigation  being  necessary 
Bee  Bowman,  Structure  of  the  Cotton  Fibre  (plates)  ;  Hohnel 
Hicroskgpie,pp.26and£7;  Vetillart.  p.  141;  Schacht,  Gewebe,  pp.  23 
and  24. 


bast  fibre  of  the  linum,  and  is  distinguished  from  cotton  by 
its  round  or  polyedric  cross-section.  The  lumen  of  flax  is 
narrow,  and  the  fibre,  as  in  cotton,  consists  for  the  most 
part  of  pure  cellulose.  Again,  flax  fibre  frequently  shows 
joints  transversely  to  the  fibre,  giving  it  an  irregular  and 
chain-like  appearance. 

The  bast  of  Hemp  is  of  similar  construction  to  flax,  but 
its  cells  are  more  irregular,  its  cell  walls  more  resisting,  and 
the  lumen  is  sometimes  of  varying  dimensions.  But  these 
peculiarities  are  not  sufficient  to  show  with  accuracy  and 
promptness  the  true  differences  between  flax  and  hemp,  for 
there  are  many  flax  fibres,  especially  those  taken  from  the 
lower  part  of  the  stem,  which  are  so  very  similar  to  hemp 
fibre  that  the  one  cannot  even  microscopically  be  distinguished 
from  the  other. 

While  pure  flax  fibre   consists  mostly  of  cellulose,  and 

in  case  of  undyed  fibres — with  iodine  and  sulphuric  acid 
gives  a  blue  reaction,  hemp  in  part  contains  woody 
substances,  and  therefore  witli  the  just  named  reagents  may 
give  green  or  yellow  colours. (ls)  But  this  reaction  is  by 
no  means  general  and  conclusive,  for  there  are'  many  hemp 
fibres  which  show  exactly  the  same  result,  as  cotton  and 
flax,  in  blue. (''•')  Therefore  attempts  have  been  made  fo 
find  the  difference  between  the  fibres  by  micrometric 
observations  of  their  diameters,  but  unfortunately  without 
any  really  satisfactory  result. (ai)  A  further  distinguishing 
feature  was  supposed  to- exist  in  the  appearance  of  the  ends 
of  the  fibres  in  their  natural  state  ;(-')  those  of  flax  being 
assumed  to  be  single,  while  those  of  hemp  were  thought  to 
be  double  pointed.  But  then  this  difference  is  only  partially 
correct,  for  many  hemp  fibres  have  been  found  terminating 
like  flax  in  a  single  point.('-") 

Finding  all  this  insufficient  to  establish  a  true  proximate 
analytical  difference  between  flax  and  hemp,  I  tried  another 
method  which  I  found  to  give  good  and  accurate  results. 
The  lumen  of  flax  fibre  always  contains  a  certain  amount  of 
protoplasm  (-J)  which  is  not  destroyed  by  sulphuric  acid, 
as  cellulose  is,  but  remains  unchanged.  Now  the  lumen  of 
hemp  very  rarely  shows  the  presence  of  protoplasm, (-:1) 
and  hence  hemp  and  flax  fibres  are  very  easily  distinguished 
iu  this  way,  the  one  from  the  other.  Some  microscopical 
objects  subjected  to  the  action  of  sulphuric  acid  of  75  per 
cent,  will  solve  the  question  without  difficulty.  In  both 
cases  the  cellulose  of  the  fibre  is  quickly  destroyed  by  the 
action  of  the  acid.  In  the  case  of  flax  there  remains  the 
protoplasm  of  the  lumen  as  a  most  distinctly  marked  line 
or  narrow  ribbon  ;  whilst  hemp  shows  nothing  of  this,  but 
is  quickly  reduced  to  a  more  or  less  shapeless  mass. 

I  find  this  method  to  be  still  easier  and  give  better  results 
if  iodine  is  used  previous  to  the  application  of  sulphuric 
acid.  Of  course  this  is  possible  only  when  the  material  to 
be  tested  is  without  dye.  I  have  referred  to  the  reaction  of 
iodine  and  sulphuric  acid,  which  is  well  known  as  being 
highly  characteristic  for  vegetable  tibres.(-4)  It  is  for  one 
reason  only  not  of  general  importance  for  the  proximate 
analysis  of  fibres  and  fabrics,  as  it  can  be  applied  only  to 
undyed  fibres.^) 

(18)  See  Schlcsinger,  Gespinnstfasern,  pp.  13, 15,  and  23;  Hohnel, 
Mikroskopie,  p.  36. 

('»)  See  Schacht,  Gewebe,  p.  25. 

(M)  See  the  micrometric  measurements  in  Vetillart,  Etudes. 

(J1)  See  Schacbt,  Gewebe,  pp.  21,  25,  arid  26,  and  compare  Holmel, 
Mikroskopie,  pp.  37—39. 

(M)  See  Schaeht,  Gewebe.  Table  VI.,  Pig.  4.  a  ;  VitiUart,  p.  77 
and  Table?;  Wiesner,  Techn.  Mikroskopie, p.  110, and  Rohstoflc, 
p.  376;  Schlesinger,  Gespinnstfasern,  p.  26;  Cramer,  Programm  d. 
Zurich  Polyt.,  1881. 

(M)  See  Vetillart.  Etudes,  Table  7;  Hohnel.  Mikroskopie,  pp.  35 
and  36  ;  Hugo  Midler,  "  Pflanzenfaser,"  p.  3S. 

(**)  See  Schlesinger,  Gespinnstfasern,  Table,  pp.  1 t— 15 ;  Wiesner, 
Rohstoffe,  p.  300. 

(as)  Colour  reactions— such  as  reactions  with  iodine,  phenol, 
phlorngluoin  and  indol,  nitric  and  pione  arid,  plumbite  of  soda, 
stannic  chloride,  sulphate  of  aniline,  &e„  &c— have  hitherto  been 
used  toa  great  extent  ill  distinguishing  libres.  This  is  correct  as 
long  as  tie;  fibres  are  in  a  raw  state,  or  are  found  in  undyed  materials. 
But  us  soon  as  the  fibres  are  dyed,  bleached,  Ac.,. as  is  well  known 
to  be  the  ease  in  a  vast  number  of  textile  fabrics,  then  the  colour 
reactions  vary  considerably.  Hugo  Midler  and  Holmel  share  this 
opinion.  It  is  fur  these  reasons  that  I  hare  avoided  colour 
,-<  actions  <is  much  as  possible  m  my  <i>  neral  analytical  treatment 
of  fibres,  and  substituted  acids  and  alkalis  as' reagents.  The 
above-named  reaction  of  iodine  and  sulphuric  aci  1  refers  to  a 
special  ease  as  is  stated  expressly. 
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I  firul  that  it  is,  ;is  a  rule,  insufficient  and  unsatisfactory 
to  use  solutions  of  one  degree  of  strength  in  all  experiments 
as  hus  beeD  hitherto  the  rule  exclusively,(';6)  for  the  best 
results  are  often  lost  owing  to  the  improper  strength  of  the 
reagents.  I  therefore  recommend  the  following : — The 
solution  of  iodine  to  be  always  the  same,  and  consist,  e.g., 
of  1  part  of  potassium  iodide  in  100  parts  of  water,  to  which 
solution  iodine  is  freely  added.(~)  But  the  sulphuric  acid 
must  be  used  in  different  degrees  of  strength.  I  use,  for 
instance,  a  series  of  25,  30,  40,  &c,  up  to  90  per  cent,  of 
pure  concentrated  sulphuric  acid. 

I  will  now  mention  very  briefly  some  other  vegetable 
textile  fibres  (a)  which  are  of  more  or  less  practical  import- 
ance in  addition  to  cotton,  flax  and  hemp(29). 

China  giass  consists  of  bast  fibres,  the  form  of  which  is 
rather  irregular,  partly  ribbon-like,  partly  round  and  with  a 
lumen  varying  in  size.  It  never  appears  under  the  micro- 
scope rolled  up  in  a  corkscrew  form,  as  is  the  case  with 
cotton. 

Jute  is  another  kind  of  bast  fibre  material.  The  lumen 
often  varies  in  width,  a  sign  by  which  the  fibre  is  easily 
distinguished  from  others. 

New  Zealand  flax  is  a  fibre  obtained  from  the  leaves  of 
the  plant  producing  it.  It  consists  of  cells,  sharply  pointed 
at  the  terminals,  and  circular  in  cross-sections,  the  lumen 
and  cell-walls  being  uniform  throughout. 

We  now  proceed  to  the  second  of  our  classes,  viz.,  the 
different  kinds  of  Silks.  Ordinary  raw  silk  consists  of 
double  fibres  which  are  coated  with  the  so-called  silk  gela- 
tineX3")  which  is  not  a  part  of  the  fibre  itself,  and  must  be 
subsequently  removed  by  boiling  either  in  water  or  soap. 
The  fibre  throughout  is  a  homogeneous  and  cylindrical  body 
of  fibroine.  Besides  genuine  silk,  other  kinds  of  fibres  of 
similar  origin  have  been  introduced  into  the  silk  trade,  known 
by  the  collective  name  of  7\issah  silks. (3I)  They  may  be 
distinguished  from  genuine  silk  by  various  features. 

First,  it  must  be  stated  that  their  diameters  are  totally 
different,(32)  that  of  real  silk  being  much  smaller  and  more 
uniform  than  that  of  Tussah  silks. 

Secondly,  these  last  silks  show  distinctly  longitudinal 
lines  in  their  fibroine  fibres,(;a)  and  also  often  colouring 
matter  in  the  same^33)  these  properties  being  absent  in 
real  silk. 

Thirdly,  a  special  property  of  Tussah  silks  is  the  uneven 
thickness  of  the  single  fibres. C33)  Genuine  silk  is  quite 
uniform  in  this  respect. 

And  lastly,  in  certain  Tussah  silks  characteristic  bands 
cross  the  fibres  in  an  oblique  direction, (•")  the  fibres 
appearing  of  a  lighter  colour  in  these  bands.  They 
originate  in  two  fibres  crossing  each  other  in^  the  cocoon 
before  they  have  become  hard.  If  the  contact  takes  place 
after  the  fibres  have  hardened,  no  bauds  are  of  course  pro- 
duced, and  either  the   frequent  appearance  or   the  absence 

(M)  See  Schaelit,  Gewebe,  p.  8;  Schlesinger,  Gespinnstfasern, 
pp.  C  and  12  ;  Wiesner,  Rohstoll'c,  p.  300 ;  Vetillart,  Etudes,  pp.  28— 
2'j;  each  observer  Riving  his  own  recipe. 

(*)  See  Vetillart,  Eludes,  p.  23. 

t28)  Cross,  Bevan,  and  Khirj  |  Report  on  Indian  Fibres)  seem  to 
attach  particular  analytical  importance  to  the  lengths  of  the 
lili,;  s.  But  although  this  is  of  high  morphological  impor- 
tance, it  is  not  of  t  ho  slightest  value  analytically',  because  it  is  a 
.1  impossibility  to  measure  the  lengths  of  fibres  after  they 
arc  spun  into  yarns  and  woven  into  textiles;  especially  when  such 
fibres  rue  many  hundred  times  longer  than  broad  (see  Wiesner. 
Vetillarl  ami  Bowman  I.  "  iesner,  e.g.,  lias  made  the  most  minute 
investigations  tipon  the  length*  ol  fibres,  and  places  particular 
morphological  importance  on  it,  but  he  does  not  use  it  in  the  ana- 
lytical  distinction  of  fibres.  See  Wiesner,  UohsinjT,.  p.  2'.«  "  Kenn- 
zeichen  der  Fasern  ;  "  p.  3tS,  on  distinction  of  cotton  aud  flax  ; 
p.  375,  of  flax  and  hemp:  p.  895,  of  jute,  flax  and  hemp. 

f29)  Of  the  few  following  vegetable  fibres  only  the  chief 
characteristic  features  are  given,  because  they  are  not  of  the  same 
general  importance  as  cotton,  flax  and  hemp.  Next  to  these  comes 
jute,  of  which  however  Vetillart  says  (Etudes,  p.  252):  "Le  jutene  se 
recommende  par  aueim  autre  avantage  que  son  bas  prix  et  la 
facility  avec  laquellc  on  esl  arrive  a  le  filer. 

(M)  See  Bowman,  Wool  Fibre,  f'late  111. 

(»)  See  Hohnel.  Mikroskopie,  p.  ISO, 

(K)  See  Schlesinger,  Gespinnstfasern,  p.  12,  and  Hohnel,  Mikros- 
kopie, p.  152, 

(")  See  Schlesinger.  Gi  spinnstfasern,  pp.  42 — 11;  Hohnel, 
Mikroskopie,  pp.  in  and  145. 

(3*)  Wiesner  ami  Prasch,  itber  Seiden,  Mikr.  lint.  pp.  45—54  ; 
Hohnel,  Mikroskopie,  p.  152. 


of  the  same  is  characteristic  of  many  though  not  of  all 
these  silks,  and  forms  another  feature  by  which  they  may 
be  distinguished  from  genuine  silk.  We  see  there  is  no 
difficulty  in  distinguishing  real  silk  from  other  kinds,  but, 
if  we  wish  to  classify  the  silks,  the  best  method  is  the 
micrometric  measurement  of  their  diameters.  But  until 
now  this  was  possible  only  in  a  very  incomplete  manner, 
for  the  diameters  of  Tussah  silks  are  very  variable,  as  I 
have  remarked  before.  Attempts  have  therefore  been 
made  to  find  the  greatest  diameter  of  any  single  fibre. C35) 
This  may  be  done  in  a  few  instances,  but  to  continue  the 
operation  each  time  in  20  or  30  cases  with  accuracy,  and 
strike  an  average  of  the  whole,  is  a  practical  impossibility. 
I  have,  however,  found  that  genuine  silk  as  well  as  all 
other  kinds,  if  treated  with  caustic  potash  (Tussah  silks 
may  also  be  treated  with  hydrochloric  acid),  fall  into  a 
great  number  of  very  small  particles  which  completely 
retain  their  original  structure,  and  show  sharp  and 
straight  terminals.  These  small  particles  are  admirably 
adapted  for  an  easy  and  perfectly  accurate  determining  of 
the  diameters,  and  besides  this  they  show  the  narrower 
parts  of  the  fibres  in  a  marked  manner. 

I  found  a  peculiar  passage  in  the  second  volume  of  the 
Journal  of  this  Society,  pp.  172 — 173.  Kefereuce  is  made 
there  to  certain  colour  appearances  of  the  different  kinds 
of  silk.  This  passage  is  wholly  unintelligible,  for  there  can 
only  be  a  question  of  polarised  light,  but  this  is  not  stated 
there.  I  do  not  know  whether  this  inaccuracy  has  since 
been  rectified,  and  I  only  mention  the  matter  in  case  no  such 
correction  has  been  made. 

The  third  of  the  classes  of  textile  fibres  is  composed  of 
all  sorts  of  Animal  Haik  and  Wool,  the  most  important 
of  which  is  the  wool  of  the  sheep.  Hair  and  wool  may  be 
generally  described  as  compounded  of  three  different 
parts  ;(•"')  the  innermost  is  a  cylinder  containing  the 
medulla,  next  comes  a  horny  stratum  of  fibre,  and 
externally  is  a  scaly  layer  of  epidermal  cells.  According 
to  the  nature  of  the  wool  one  or  the  other  of  these  parts 
may  be  wanting,  or  may  be  of  less  importance.  In  many, 
especially  the  fine  sheep  wools,  the  innermost  stratum — 
that  containing  the  medulla — is  absent,  and  the  fibre  gains 
thereby  in  uniformity  and  firmness. (3') 

Amongst  all  animal  fibre  sheep's  wool,  of  course,  takes 
the  first  rank  in  practical  importance.  There  are  a  great 
many  varieties  of  sheep's  wool.C33)  as  is  well  known,  but 
all  being  absolutely  equal  in  substance,  the  analytical 
investigation  must  be  of  an  almost  exclusively  microscopic 
nature,  chemical  reagents  finding  only  a  subordinate  place 
in  their  examination. 

1.  Coarse  wools,  in  which  many  thick  hairs  are  found  in 
conjunction  with  the  fine  wool.  The  former  are  characterised 
by  a  thick  central  medulla,  which  constitutes  the  greater 
part  of  the  fibre.  In  this  class  of  wool  the  finer  fibres  differ 
materially  from  one  another,  and  show  no  uniform  features. 

2.  The  so-called  "  landwollen,"^')  in  which  the  finer  fibres 
more  predominate  as  in  coarse  wools,  though  thick  hairs 
are  always  present.  The  fiuer  fibres  of  this  wool  are 
frequently  bent  in  an  abrupt  and  irregular  manner,  and  the 
diameters  of  single  fibres  are  unequal. 

3.  The  type  of  the  crossbred  wools  has  very  long  and  strong 
fibres  with  very  little  inclination  to  curl.  The  fibre  scales 
are  very  conspicuous,  and  the  character  of  the  wool  itself 
is  beautifully  uniform,  though  the  fibres  are  coarser  than 
that  of  tine  merino  wools.  A  further  characteristic  feature 
is  the  absence  of  the  medulla. 

Tile  so-called  Lincoln  and  Leicester  wools  are  relatives 
of  the  crossbred  wools,  to  which  they  correspond  in  manv 
respects.  The  medulla,  although  frequently  absent,  is  not 
entirely  so. 

4.  The  most  important  and  finest  quality  of  all  kinds  of 
sheep's  wool  are  the  merino  wools.  The  thinness,  one- 
ness, and  uniformity  of  their  fibres   (coarse   aud   stiff  hair 

f85)   Sehli  singer.  Gespimist fasern,  p.  42. 

(36)  See  Bttwman.  Wool  Fibre.  Plates  V.  and  VI. 

('"I    See  (  irothe,  Technologic  der  Gespmiistfasertl.  p.  IS. 

See   tin*  adminible  treatment  of  this  subject  in  Bowman, 
Structure  ef  the  Wool  Fibre. 

(")  There  seems  to  be  no  special  expression  for  this  type  of  wools 
in  the  English  language,  at  least  I  could  not  get  a  collective  name 
from  practical  people  in  the  wool  trade. 
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being  entirely  wanting)  may  be  mentioned  first.  The 
total  absence  of  the  medulla  is  another  feature  connected 
herewith.  Furthermore,  the  manner  in  which  the  epidermal 
scales  are  arranged  is  also  characteristic.  For,  these 
cup-like  scales  fit  one  into  the  other,  foot  into  mouth,  and 
consist  of  one  piece. (i0)  In  other  wools  this  is  not  the 
ease,  for  the  fibres  are  not  encircled  by  one  single  scale,  but 
always  by  a  combination  of  several  scales. 

As  I  have  previously  stated,  hair  and  wool  of  all  other 
kinds  of  animals  are  of  much  less  importance  in  the  manu- 
facture of  textiles  than  sheep's  wool.  But  I  might  briefly 
state  the  ways  in  which  some  of  the  said  wools  and  hairs 
differ  from  each  other.  The  wools  of  the  Angora  goat  (■") 
consist  of  a  mixture  of  fine  wool  and  coarse  hair ;  they  are 
comparatively  stiff,  uncurled,  uniform,  and  covered  with  flat 
scales.  The  hair  is  characterised  by  the  thick  medulla  in  the 
middle,  which  gets  gradually  and  uniformly  thinner  towards 
the  top  of  the  fibre. 

Similarly  constituted  is  alpaca  wool,  which  is  not  curled, 
and  is  found  usually  in  dark  or  black  varieties.  When 
black,  the  fibres  are  too  opaque  to  allow  anything  of  their 
structure  to  be  discerned.  But  gently  warmed  with  sulphuric 
acid  of  60  per  cent,  strength,  the  scales  separate  from  the 
bod;  of  the  fibre;  the  fibres  become  partly  lighter  and 
semi-transparent,  and  it  can  easily  be  observed  that  the 
original  colour  which,  prior  to  the  application  of  the  acid, 
seemed  to  be  uniformly  black,  is  really  a  thick  layer  of 
natural  brown  colouring  matter. 

Very  different  from  these  are  the  thin,  fine,  and  uniform 
fibres  of  vicunna  wool,  which  are  similar  to  camel  wool  and 
appear  without  scales.  They  are  likewise  not  curled.  In 
addition  to  fine  fibres  the  vicunna  wool  contains  thick  hair 
which  shows  a  strong  medullar  development.  The  fibres 
throughout  manifest  much  natural  brown  colouring  matter. 

What  is  called  camel  hair  is  also  a  mixture  of  coarse  hair 
and  fine  wool.  The  fine  wool  fibres  are  characterised  in 
part  by  their  having  medullar  cells  or  tubes.  The  difference 
of  the  development  of  the  medulla  in  the  coarser  hair  is 
furthermore  characteristic,  as  it  usually  appears  in  all  degrees 
and  varieties.  Camel  hair  always  contains  natural  brown 
colouring  matter  in  different  degrees  of  intensity,  varying 
from  almost  white  to  dark  brown. 

I  have  mentioned  several  times  that  textile  fibres  may 
contain  certain  quantities  of  natural  colouring  matter  in 
their  cells.  In  vegetable  fibres  and  silks  such  colouring 
matters  are  practically  only  of  subordinate  importance,  but 
in  many  cases  it  is  essential  to  discover  whether  the  brown 
colour  of  certain  hairs  or  wools  is  natural,  or  has  been  given 
them  by  dyeing.  It  is  not  possible,  however,  to  ascertain 
this  by  an  ordinary  microscopical  observation, (J2)  and 
although  the  natural  colour  will  offer  a  greater  resistance  to 
reagents  than  artificial  oues  do,  this  property  is  by  no  means 
a  general  one.  Moreover,  as  brown  is  the  predominant 
shade  of  all  nature-coloured  animal  fibres,  and  this  tint  has 
few  microscopical  varieties  artificially,  this  fact  tends  to 
m  ike  tlie  matter  still  more  difficult.  But  I  may  say  I  have 
found  a  practical  and  very  simple  method  by  which  the 
natural  and  artificial  colours  of  hair  and  wool  can  be 
distinguished  the  one  from  the  other.  For  this  purpose  a 
microscope  with  Abbe's  illuminator  attached  must  be  used. 
For  a  general  examination  of  textile  fibres  diaphragms 
with  the  smallest  apertures  must  be  employed  with  this 
instrument,  in  order  to  observe  the  structures  of  the  fibres. 
But  if  animal  fibres  have  to  be  examined,  whether  they  are 
of  a  natural  colour  or  not,  the  objects  must  first  be  treated 
with  a  cold  solution  of  caustic  potash  or  soda,  in  order  to 
produce  swelling,  by  which  the  different  parts  and  strata  of 
the  fibres  become  clearly  visible. 

Now,  if  such  objects  be  brought  under  the  microscope  and 
the  diaphragms  of  the  illuminator  entirely  removed,  so  that 
the  whole  aperture  of  the  objective  is  filled  by  rays  of  light, 
then  we  get  a  view  of  the  fibre  which  does  not  show  much 
of  its  structure,  but  presents  the  colour  reactions  so  much 
the  better.     For,  if  the  colour  is  an  artificial  one,  the   fibre 

(«>)   Watson  Smitk,  this  Journal,  1SS9,  20,  Figs.  8  and  9. 

(")  Bowman,  Wool  Fibre,  Plate  28. 

(")  See  Hohnel,  Mikroskopie,  pp.  90  and  lOt. 


appears  to  be  a  homogeneous  and  uniformly  dyed  body  ;  but 
if  the  colour  is  natural,  we  perceive  the  colouring  matter 
arranged  in  a  peculiar  way  in  certain  parts  of  the  fibre, 
forming  there  longitudinal  stripes  or  lines,  consisting  of  small 
points  or  grains,  and  this  arrangement  is  so  characteristic 
that  a  mistake  is  absolutely  out  of  the  question. 

Another  material  which  needs  a  peculiar  method  of 
examination  is  shoddy,  which  is  used  in  conjunction  with  good 
wool.  It  is  well  known  that  large  quantities  of  old  woollen 
articles  and  cuttings,  rags,  &c,  are  worked  up  again,  spun 
and  woven  a  second  time,  and  reappear  in  the  market. 
Enormous  quantities  of  shoddy  are  now  annually  produced 
in  Great  Britain  and  on  the  Continent,  and  because  it  is 
generally  four  or  five  times  cheaper  than  new  wools  are,  we 
can  form  an  idea  of  the  practical  importance  of  the  shoddy- 
trade.  But  this  introduction  of  shoddy  into  textiles  is  not 
always  done  "  in  good  faith,"  but  often  the  said  material  is 
palmed  off  as  good  wool,  and  the  public  pays  for  it  a  much 
higher  price  than  it  is  worth.  In  fact,  a  great  many 
materials,  especially  those  made  of  short  wools,  are  more  or 
less  adulterated  with  shoddy.  From  this  fact  we  may  learn 
the  great  importance  of  having  correct  analytical  methods  of 
proving  the  amount  of  shoddy  in  textiles.  But  to  accomplish 
this  many  different  things  have  to  be  observed,  in  order  to 
test  fibres  whose  structure  and  chemical  properties  differ 
from  good  wool  only  to  a  certain  degree. 

None  of  the  methods  (4:1)  known  hitherto  gave  correct 
results,  and  therefore  I  apply  my  own  test,  which  is  as 
follows  : — 

All  kinds  of  shoddy  contain  more  or  less  vegetable  fibres 
which  arc  always  to  be  found  in  old  woollen  articles,  rags, 
&c,  and  which  cannot  be  totally  removed  chemically  from 
shoddy  without  damage  to  the  shoddy.  Frequently  these 
vegetable  fibres  are  dyed  with  different  colours,  according  to 
their  different  origin.  Now,  after  having  made  the  tests  to 
discover  vegetable  fibres  in  general,  a  piece  of  the  material, 
which  should  be  as  large  as  practically  possible,  is  weighed, 
then  cut  into  pieces,  and  each  of  these  pieces  beaten  in  a 
mortar  arranged  for  the  purpose.  Then  the  pieces  are 
brushed  on  a  specially  prepared  board,  and  what  is  brushed 
off  is  carefully  collected.  This  having  been  done,  the  pieces 
are  weighed  again. 

By  this  process  a  part  of  the  shoddy  is  removed  from  the 
i  material,  of  course  partly  mixed  with  fibres  of  good  wool, 
but  these  are  brought  into  account,  as  we  will  see  at  once. 
The  next  step  is,  to  examine  the  brushed  off  fibres  most 
carefully  under  the  microscope.  Here  shoddy  always  shows 
a  great  variety  of  features  which  are  absent  in  good  wool. 

The  most  striking  of  these  are  : — 

1.  Wool  fibres  of  differently  dyed  colours. 

2.  Damaged  wool  fibres. 

3.  Vegetable  fibres,  partly  dyed. 

4.  Small  particles  of  wool  fibres  with  brush-like  ends. 
.J.  Absence  of  epidermis  of  the  wool  fibres. 

To  these  features  others  may  come  according  to  circum- 
stances. I  repeat,  a  most  minute  and  careful  microscopic 
examination  is  necessary,  in  order  to  decide  all  these  points. 
This  examination  also  shows  us  the  proportion  of  the  shoddy 
fibres  to  the  good  wool  fibres  in  these  brushed  off  parts. 
Then  these  parts,  as  well  as  the  pieces  of  the  material  from 
which  they  were  brushed,  are  dissolved  in  caustic  potash  or 
soda,  each  separately,  the  solutions  filtered  through  fine 
platinum  filters,  and  the  vegetable  fibres  collected  in  both 
cases  from  the  filters.  The  amount  of  these  -vegetable 
fibres  is  then  ascertained  in  both  cases  either  by  weighing, 
or  by  microscopical  measurements. 

Now  experiments  show  that  such  vegetable  fibres  are 
always  found  uniformly  divided  in  shoddy,  and  therefore 
we  have  the  following  calculation  : — 

1.  Original  weight,  a. 

2.  Weight  of  brushed  pieces,  b. 

IS.   Weight  of  brushed  off  fibres,  a  —  h. 

4.  Amount  of  shoddy  found  by  microscopic  estimate  in 

the  brushed  off  fibres      of  the  total  amount  of  these. 
x 

(")  See  Schlesinger,  Geapinnsttasern,  p.  62 ;  Hohnel,  Mikroskopie, 
p.  107;  Focke,  Arch. d. Pharm.  Vol. 24,  p. 619.  Hohnel's  method's 
the  best  of  these,  but  it  cannot  be  applied  lor  quantitative  determi- 
nations of  shoddy. 


246 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  rNDUSTEY.      [March  si,  1890. 


5.  Proportion  of  vegetable  fibres  in  brushed  off.  parts  to 
vegetable  fibres  in  brushed  pieces  1 :  m. 

Then  it  is  evident  that  in  times  as  much  shoddy  is 
contained  in  the  brushed  pieces  as  in  the  brushed  oft'  fibres, 
and  therefore  the  total  weight  of  shoddy  in  the  material  is 
«^J  +  n,?Jll  =  ?^l*  (l  +  ,„)  ;  and  the  percentage  of 
shoddy  can  easily  be  calculated  from  this. 

I  poiut  out  again  that  the  factor  .  is  based  on  a  micro- 
scopical estimate,  the  more  exact  this  is,  the  more  exact  will 
be  the  final  result. 

It  would  remain  for  me  to  deal  with  the  most  important 
hygroscopic  properties  (44)  of  textile  fibres  and  fabrics,  and 
their  analysis,  as  well  as  the  analytical  treatment  of  rate 
products,  especially  raw  u-ool  (*•)  which  contains,  as  you 
are  well  aware,  besides  moisture,  a  large  amount  of  accessory 
substances,  such  as  grease,  sand,  dust,  burrs,  &c.  But  this 
subject  is  too  important  to  be  treated  only  briefly  at  the 
end  of  this  paper.  Perhaps  I  may  have  an  opportunity  of 
dealing  with  it  another  time. 

In  conclusion  I  should  like  to  mention  that  I  am  indebted 
to  my  brother,  Mr.  Hermann  Sehliehter,  for  the  illustrations 
which  appear  with  the  paper.  The  drawings  of  the  fibres 
have  been  made  from  microscopic  observations,  unless 
otherwise  noted. 

Discussion. 

The  Chairman  said  that  the  very  perfection  of  thegravi- 
metrical  and  thcrmometrical  methods  of  analysis,  as  also 
the  perfection  of  the  microscope,  was  apt  to  constitute  a 
source  of  danger.  The  chemist  was  accustomed  to  think 
that  everything  that  could  be  known  in  chemistry  was  to 
be  learnt  by  means  of  the  balance  and  the  burette ;  while  the 
microscopist  hardly  considered  that  knowledge  which  could 
not  be  demonstrated  by  the  microscope.  Dr.  Schliehter's 
paper  dealt  with  one  of  those  wise  combinations  of  purely 
chemical  and  purely  physiological  methods  which  indicated 
the  great  possibilities  of  the  progress  of  scientific  investi- 
gation. It  was  by  such  mixed  methods  that  immense 
progress  could  be  made  in  arriving  at  approximate  analyses. 
Of  the  commercial  value  of  accurate  analyses  it  was  im- 
possible to  speak  too  highly.  The  triumphs  of  shoddy 
were  wonderful ;  and  to  be  able  to  say  promptly  and 
definitely  what  any  particular  fabric  was  made  of  w;is  a 
triumph,  not  of  pure  chemistry,  but  of  such  mixed  methods 
as  Dr.  Sehliehter  bad  explained.  The  value  of  these 
accurate  methods  of  research  to  technical  work  was  at 
present  only  dimly  appreciated  by  those  who  had  most  to 
learn  from  them. 


«ec^eeee»- 


A  REVIEW  OF    THE    METHODS  OF    PRODUCING 
OXYGEX  COMMERCIALLY. 

I1Y    I..  T.  THORNE,  PH.D. 

Some  time  ago,  when  reading  a  paper  before  this  Section 
on  some  industrial  applications  of  oxygen  (this  Journal, 
1889,  82 — 88)  I  promised  a  description  of  the  process  for 
producing  oxygen  on  the  industrial  scale  developed  by  the 
Brin's  Oxygen  Company.  In  redeeming  my  promise  I 
think  it  may  be  of  interest  to  our  members  if  I  preface  this 
description  with  a  brief  sketch  of  the  various  methods 
which  have  been  used  or  proposed  for  obtaining  oxygen 
on  the  large  scale. 


(")  See  J/ks/ii  :  Observations  sur  le  Conditionnement  Hygromc- 
triquedes  Hatieres  Textiles,  i  edit,  1877. 

Pcrsoz:  Essai  sur  le  Coiuhtionnement,  is;s. 
Storhay :    Benseignements    Pratiques   sur   les   Conditions 
l'ubliques,  1888. 

{'"')     See    Gallic.    Technologie    der    Gespir.nstfasera,    p.   156. 
ii.  (I.  Ver.  il.  Wollintcressenten,  1-71. 


The  interest  attaching  to  this  problem  from  a  practical 
point  of  view  is  shown  by  the  fact  that  our  Patent  Office 
alone  has,  since  1849  (the  date  of  the  earliest  patent  I  have 
found  on  this  subject),  granted  no  less  than  53  patents  for 
improvements  in  obtaining  oxygen  on  what  was  intended 
by  the  patentees  to  be  the  commercial  scale.  I  shall  not, 
of  course,  attempt  to  notice  all  these  specifications,  many 
of  which  are  manifestly  absurd,  contenting  myself  with 
referring  briefly  to  the  most  important  or  remarkable  ones; 
but  at  the  cud  of  my  paper  I  give  a  complete  list  of  the 
English  patents  on  this  subject. 

The  methods  which  have  been  employed  for  obtaining 
oxvgen  may  be  broadly  classified  under  four  heads  :  — 

1.  The  decomposition  by  heat  of  compounds  containing 

oxygen. 

2.  The  "decomposition  by  chemical  means  of  compounds 

containing  oxygen. 

3.  The  decomposition  by  electrical  means  of  compounds 

containing  oxygen. 

4.  The  extraction  of  oxygen  from  the  atmosphere. 

It  would  be  going  beyond  the  limits  of  this  paper  to 
review  those  methods  which  are  only  of  theoretical  or 
historical  interest,  and  I  shall  therefore  refer  only  to  such 
processes  as  are  of  interest  from  a  commercial  or  practical 
point  of  view. 

I. — Production  of  Oxygen  by  the  Decomposition  by  Heat 
of  Compounds  containing  Oxygen. — The  historically  in- 
teresting method  of  preparing  oxygen  by  the  ignition  of 
nitre — 

2  KN03  =  2  KXO.   t-  o... 

by  which  Priestly  first  obtained  oxygen  in  1771,  is  also  of 
interest  from  the  point  of  view  of  this  paper,  as  not  only 
was  it  long  one  of  the  chief  means  employed  for  preparing 
oxygen  in  the  laboratory,  but  was  also  the  basis  of  many 
attempts  to  prepare  this  gas  economically  on  the  large- 
scale.  The  first  English  oxygen  patent  recorded  was 
taken  out  by  S.  White  in  1849  (Xo.  12,336)  for  "Improve- 
ments in  the  manufacture  of  gases,"  wherein  he  proposed 
heating  potassium  or  sodium  nitrate  in  detached  or  move- 
able crucibles  within  retorts.  Many  subsequent  patents 
were  taken  out  (the  last  as  late  as  I860)  for  modifications 
of  this  process — nitrates  or  mixtures  of  nitrates  with  oxides 
or  other  non-fusible  substances  being  employed.  But  the 
oxygen  thus  obtained  is  generally  much  contaminated  with 
nitrogen  and  nitrogen  oxides  owing  to  the  further  decom- 
position of  the  nitrite  when  the  heat  is  allowed  to  become 
too  high,  and  no  satisfactory  results  were  obtained. 

Priestly  also  described  in  1779  the  preparation  of  oxygi  D 
by  heating  manganese  peroxide,  when  a  third  of  the  oxygen 
contained  therein  is  evolved: — 3  Mu02  =  Mn30.,  +  O... 
This  peroxide  occurring  largely  in  nature  as  pyrolusite 
formed  a  cheap  and  convenient  source  for  oxygen  where 
considerable  quantities  were  required,  and  its  use  has 
continued  till  the  present  day.  But  the  high  temperature 
needed  has  militated  strongly  against  its  general  use. 

But  it  is  to  Berthollet,  who  in  1785  first  obtained  oxygen 
h\  heating  potassium  chlorate  above  its  fusing  point,  that 
we  owe  the  method  which  until  recently  has  probably  been 
more  used  than  any  other.  The  heating  of  the  pure 
chlorate  is,  however,  attended  with  considerable  danger, 
especially  where  large  quantities  are  being  used,  as  owing 
to  decomposition  commencing  very  little  above  the  fusing 
point  of  the  salt,  and  to  the  small  amount  of  heat  absorbed, 
or  rendered  latent,  during  the  decomposition,  the  reaction 
when  once  it  has  started  often  becomes  explosive  in  its 
violence,  ruptures  the  containing  vessel  and  scatters  the 
molten  chlorate.  Hut  the  discovery  that  the  admixture 
with  the  chlorate  of  small  quantities  of  some  non-fusible 
oxides  (such  as  manganese  peroxide,  ferric  oxide,  &c.) 
ran -1  -  the  evolution  of  the  oxygen  to  take  place  at  a  much 
lower  temperature,  far  below  the  melting  point  of  the 
chlorate,  converted  this  into  a  very  convenient  means  for 
producing  oxygen.  And  the  cheapening  of  the  cost  of 
potassium  chlorate  in  late  years  rendered  this  so  far  an 
economical  process  thai  it  almost  superseded  the  rather 
more  economical,  but  also  much  more  cumbersome  man- 
ganese peroxide  method. 
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Another  method  which  has  found  favour  to  some  extent 
where  considerable  quantities  of  oxygen  were  required,  is 
the  decomposition  of  sulphuric  acid  by  allowing  it  to  drop 
on  to  red-hot  surfaces.  The  acid  is  decomposed  into 
sulphurous  anhydride,  water  and  oxygen — 

2  H2S04  =  2  SO;  +  2  HX>  +  Oa, 

and  when  oxygen  alone  is  required,  the  water  and  an- 
hydride are  removed  by  passing  the  products  of  the 
reaction  over  suitable  absorptive  media.  This  method,  how- 
ever, has  often  been  employed  in  the  manufacture  of 
sulphuric  anhydride,  when  only  the  water  has  been  remoi  ed 
by  a  desiccating  agent,  a  mixture  of  sulphurous  anhydride 
and  oxygen  in  the  proportions  requisite  for  the  formation 
of  sulphuric  anhydride  being  thus  obtained.  This  process 
is  probably  cheaper  than  any  of  those  just  described,  but 
the  greater  complicity  in  manipulation  has  made  its  use 
restricted  mainly,  I  believe,  to  the  manufacture  of  sulphuric 
anhydride.  It  forms  the  subject-matter  of  several  patents, 
and  is  the  process  suggested  by  Squire  in  his  patent  for 
the  manufacture  of  sulphuric  anhydride  (Eng.  Pat.  3278, 
1875)  as  the  best  for  that  purpose. 

With  regard  to  the  relative  cost  of  these  methods  it  is 
difficult  to  speak  with  certainty,  as  authentic  data  are 
wanting.  But  even  when  prepared  on  the  large  scale,  the 
cost  per  1,000  cub.  ft.  will  certainly,  I  believe,  not  be  less 
than  SI. — 10/.  from  chlorate,  4/. — 61.  from  pyrolusite,  and 
2/.  10s. — 3/.  from  sulphuric  acid,  and  probably,  in  the  latter 
case,  where  deterioration  of  plant,  &c.  is  taken  into  account, 
the  cost  will  be  much  higher. 

II. — Production  of  Oxygen  by  the  Decomposition  by 
Chemical  Means  of  Compounds  containing  Oxygen. — In 
this  class  there  are,  as  far  as  I  know,  no  methods  which 
have  been  employed  on  a  really  large  scale,  but  there  are 
several  which  are  of  interest  to  the  practical  man,  where  a 
small  quantity  of  oxygen  is  required  to  be  prepared 
without  much  trouble  or  expense,  or  where  a  slow  but 
steady  evolution  of  oxygen  is  required.  Of  these  the  oldest 
are  the  decomposition  of  peroxidised  compounds,  such  as 
manganese  dioxide,  potassic  bichromate,  &c,  by  sulphuric 
acid.  Taking  these  two  as  examples,  the  reactions  are 
expressed  by  the  equations — 

2  Mn02  +  2H2S04  =  2MnS04  +  2  H20  +  0.:, 

2  K.,Cr207  +  8  H2S04  =  2  K2SU4  +  2  Cr2S3012  +  8  H20  +  3  02 

A  very  steady  stream  of  oxygen  may  be  obtained  by 
adding  a  small  quantity  of  a  cobalt  or  nickel  salt  to  a 
concentrated  solution  of  bleaching  powder  kept  at  a 
temperature  of  about  85°  (Mitscherlich,  1S43).  The  cobalt 
or  nickel  seems  to  act  by  being  alternately  oxidised  to  a 
higher  and  reduced  to  a  lower  state  of  oxidation,  in  this 
way  acting  as  a  carrier  of  oxygen,  and  liberating  that 
contained  in  the  bleaching  powder.  The  reactions  may  he 
expressed  by  the  equations — 

CaOCl2  +  2  CoO  =  CaCl2  +  Co203 

2Co203  =  4  CoO  +  02. 

Really  only  a  modification  of  this  method,  and  a  modifi- 
cation hardly  likely  to  find  much  practical  application,  is 
the  process  wherein  a  stream  of  chlorine  is  passed  into  hot 
milk  of  lime,  whereto  a  little  cobalt  or  nickel  salt  or  oxide 
has  been  previously  added.  The  proposal  to  obtain  oxygen 
from  water  by  passing  a  mixture  of  superheated  steam  and 
chlorine  over  very  strongly  heated  surfaces  was  also  too 
cumbersome  and  costly  to  find  much  practical  use. 

Ill- — Production  of  O.rygen  by  the  Electrolysis  of  Com- 
pounds containing  Oxygen. — In  the  preceding  divisions  we 
have  been  dealing  with  processes  where  a  great  part  of  the 
cost  lies  in  the  raw  material  which  is  destroyed  in  the 
process.  Wc  now  come  to  a  class  where  the  cost  of  the 
raw  material  may  be  almost  neglected,  the  expense  lying 
in  the  means  of  obtaining  the  decomposition.  For  although 
the  electrolysis  of  various  other  substances  has  been  pro- 
pped, and  even  patented  (i.e.,  C.  Watt,  Eng.  Pat.  13,755, 
1851)  for  this  purpose,  we  need  only  consider  that  of  water 
as   of  practical  importance.     The  first  patent   referring  to 


the  use  of  the  electrolysis  of  water  for  the  production  of 
oxygen  is  that  of  Madame  Lefebvre  (Eng.  Pat.  1045,  185a), 
but,  of  course,  the  process  had  been  known  long  before. 
The  electrolysis  of  water  has  undoubtedly  been  used 
practically  for  the  preparation  of  oxygen  on  the  large  scale, 
but  the  large  and  inevitable  loss  attending  the  conversion 
of  heat  into  power  ami  power  into  electrical  force,  and  the 
need  for  skilled  labour  in  working  the  electrical  plant,  must 
always  militate  very  strongly  against  the  economy  of  this 
method.  It  is  difficult  to  obtain  data  of  the  actual  cost  of 
producing  oxygen  electrolytic-ally,  but  in  an  elaborate  and 
detailed  specification  of  a  recent  patent  (Eng.  Pat.  15,935, 
1888),  the  patentee,  1».  Latchinoff,  estimates  the  cost  of 
producing  23,000  ft.  hydrogen  (to  be  used  for  ballooning 
purposes)  and  11,500  ft.  oxygen  at  36/.,  and  there  is  little 
doubt  that  the  cost  in  practice  would  he  found  to  be 
considerably  higher. 

IV. —  The  Extraction  of  Oxygen  from  the  Atmosphere. — 
When  Boussiugault  in  1851  made  his  important  discovery 
that  if  barium  oxide  be  exposed  at  or  a  little  below  a 
dull  red-heat  to  a  current  of  air  it  becomes  converted 
into  barium  peroxide,  and  that  this  new  compound  is,  at  a 
somewhat  higher  temperature,  reconverted  into  the  mon- 
oxide with  evolution  of  oxygen,  he  at  once  recognised  the 
importance  of  this  reaction  as  a  means  of  extracting  oxygen 
from  the  atmosphere,  a  problem  which  hail  long  occupied 
the  thoughts  of  chemists.  That  others  also  appreciated 
the  value  of  Boussingault's  discover)-  is  evidenced  by  the 
tart  that  we  find  an  English  patent  taken  out  in  the 
following  year  (Eng.  Pat.  390,  1852)  by  J.  Swindells  and 
W.  Nicholson  to  utilise  this  reaction.  Further  patents 
on  similar  lines  followed,  and  Boussiugault  and  others 
devoted  much  work  to  the  endeavour  to  bring  the  process  to 
a  successful  practical  issue.  Barge  experimental  works  were 
erected  iu  Glasgow,  and  much  money  spent  thereon  in  a 
similar  effort.  But  all  these  attempts  failed  to  overcome 
the  difficulty  of  the  gradual  loss  by  the  barium  oxide,  after 
repeated  oxidations  and  deoxidations,  of  its  power  of  re- 
oxidation,  and  the  reaction  remained  practically  unavailable. 

In  1865,  J.  T.  A.  Mallet  took  out  a  patent  for  extracting 
oxygen  from  the  air  by  means  of  cuprous  chloride. 
Cuprous  chloride,  when  exposed  to  air,  and  especially  to 
moist  air,  becomes  converted  into  cupric  oxychloride,  and 
this,  when  heated  to  a  dull  red  heat,  yields  up  its  oxygen, 
becoming  reconverted  into  cuprous  chloride,  which  may  be 
again  oxidised  as  before.  The  reoxidation  may  be  partially 
effected  iu  the  retorts  in  which  the  oxychloride  is  heated, 
by  passing  air  through  them  when  partially  cooled,  and 
this  reoxidation  may  be  very  much  accelerated  by  the 
admission  of  a  small  jet  of  steam  with  the  air  current. 

In  1866,  Tessie  du  Motay  and  C.  K.  Marechal  took  out 
a  patent  for  the  extraction  of  oxygen  from  the  air  through 
the  intermediation  of  alkaline  manganates  (Eng.  Pat.  85, 
1866).  When  an  oxide  of  manganese  is  mixed  with  a 
strong  base,  and  is  subjected  to  the  action  of  a  current  of 
air  at  a  moderately  high  temperature,  a  manganate  of  the 
base  is  formed.  If  this  manganate  is  then  heated  to  a 
higher  temperature  and  brought  in  contact  with  super- 
heated steam,  it  is  decomposed,  oxygen  is  evolved,  and  a 
mixture  of  the  alkali  and  manganese  oxide  re-formed.  The 
reactions  may  be  expressed  by  the  following  equations, 
though  of  course  the  actual  mixtures  re-formed  will  vary 
according  to  the  quantity  of  steam  and  the  temperature 
employed — 

Mn03  +  2  XaHO  +  O  (air)  =  NajMnO,  +  H20 

2  Xa.2Mn04  +  2  H20  =  Mns03  +  -J  NaOH  +  30 

M11.O3  +  4  XaOH  +  30  (air)  =  2  Xa.,Mn04  +  2  H„0 

The  mixture  was  said  to  undergo  no  deterioration  (though 
this  was  not  found  to  be  tie-  case  in'  practice),  and  the 
process  seemed  thus  a  continuous  one  of  great  promise. 
Companies  were  formed  and  works  erected  at  Paris,  Lille, 
Brussels,  Vienna,  and  Xew  York.  For  a  time  some  of  the 
streets  of  Paris  were  lighted  by  oxyhydrogen  lights,  a 
double  system  of  piping  being  laid  down  for  the  purpose, 
and  the  Xew  York  Company  undertook  and  carried  out  the 
lighting  of  the  work  during  the  building  of  Brooklyn  Bridge. 
It  is  difficult  to  obtain  authentic  information  of  the  cost  of 
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oxygen  as  produced  by  these  companies,  but  it  appears  to 
have  been  about  3/.  to  41.  per  1,000  cub.  ft.  In  the 
Journal  of  the  German  Chemical  Society  (Her.  1870,  901) 
there  is  a  glowing  account  of  the  then  state  of  the  New 
York  Company,  which  was  said  to  be  producing  3,000  cub.  ft. 
per  day,  some  of  which  at  least  it  was  selling  at  the 
handsome  price  of  18s.  for  CO  gallons,  or  Is.  10<f.  per  cub.  ft. 
A  curious  commentary,  however,  on  the  flourishing  state  of 
the  company  is  the  fact  that  it  failed  in  1871,  and  all  the 
other  companies  formed  for  working  these  patents  seem  to 
have  suffered  a  similar  fate. 

Probably  both  this  and  the  cuprous  chloride  methods 
produced  oxygen,  when  prepared  in  very  large  quantities, 
at  a  far  lower  cost  than  that  of  any  of  those  previously 
described,  and  their  failure  was  most  likely  largely  due  to 
the  cost  still  being  too  high  for  the  application  of  oxygen 
to  industrial  pursuits  and  to  the  quantity  required  for  retail 
trade  capable  of  standing  the  high  cost,  being  too  small  to 
make  such  large  works  profitable. 

The  same  may  probably  be  said  for  the  next  process  of 
extracting  oxygen  from  the  air  by  taking  advantage  of  the 
varying  solubility  of  oxygen  and  nitrogen  in  water  or  other 
solvents,  for  which  a  patent  was  taken  out  by  Mallet  in  18G9 
(Kng.  Pat.  2137,  1869).  Taking  water  as  the  most  suitable 
solvent,  the  coefficient  of  solubility  of  oxygen  is  -046, 
that  of  nitrogen  "025.  The  air  was  compressed  over  water, 
the  excess  of  nitrogen  allowed  to  escape,  and  the  dissolved 
gases  extracted  from  the  water  by  the  help  of  a  vacuum  pump. 
In  this  way  a  mixture  containing  33  3  per  cent,  of  oxygen 
was  obtained,  and  if  this  mixture  was  subjected  to  a  repetition 
of  the  treatment  the  percentage  of  oxygen  was  increased. 
After  four  treatments,  a  mixture  containing  75  per  cent, 
of  oxygen  was  said  to  be  obtained,  and  after  eight  treat- 
ments oxygen  of  97-3  per  cent,  purity  resulted.  This 
process  seems  to  have  been  adopted  by  Phillips  in  his 
experimental  lighting  of  part  of  Cologne  about  1871-72  by 
special  oxygen-fed  oil  lamps. 

Attempts  have  been  made  to  utilise  the  law  of  diffusion  of 
gases,  and  of  the  fact  established  by  Graham  that  caoutchouc 
membranes  allow  the  passage  of  oxygen  more  readily  than 
that  of  nitrogen,  hut  hitherto  with  no  practical  success,  and 
these  phenomena  do  not  seem  likely  to  lend  themselves  to 
the  production  of  oxygen  on  the  large  scale. 

It  was  thus  that  the  matter  stood  when,  in  1880,  the  MM. 
Brin,  freres,  took  out  their  patent  (Eng.  Pat.  1416,  1880), 
in  which  they  claimed  to  have  overcome  the  deterioration  of 
the  baryta,  which  had  hitherto  been  the  stumbling-block  to  the 
realisation  of  Boussingault's  expectations.  The  permanency 
of  the  baryta  was  attained  by  a  combination  of  great  care 
in  the  preparation  of  the  baryta  in  a  suitable  physical 
condition,  of  the  careful  purification  of  the  air,  and  of  the 
employment  of  reduced  pressure  during  deoxydation,  by 
which"  means  a  lower  temperature  suffices  for  such  deoxy- 
dation. Further  improvements  were  patented  by  the 
MM.  Brin  in  1885.  The  specially  prepared  baryta  was 
heated  in  horizontal  steel  tubes  or  retorts  to  a  dull  red  heat 
(about  600°)  and  a  current  of  air,  carefully  dried  and 
purified,  forced  over  it  under  a  pressure  of  about  10  lb.  on 
the  square  inch.  When  the  oxidation  was  completed,  or 
carried  as  far  as  was  found  practically  desirable,  the  pumps 
were  stopped  and  the  temperature  of  the  retorts  raised  to  a 
full  red  heat  (about  850°)  and  connected  with  the  pumps 
working  as  vacuum  pumps.  The  previously  absorbed 
oxygen  was  then  evolved  and  passed  from  the  pumps  into 
the  gas-holder.  The  process  was  thus  made  workable  and 
continuous,  but  practical  working  still  showed  defects,  and 
the  cost  of  the  oxygen  obtained  still  remained  too  high 
for  its  application  to  industrial  purposes.  One  of  the 
difficulties  lay  in  the  formation  of  channels  above  the 
baryta  owing  to  the  subsidence  of  the  latter;  another,  the 
difficulty  of  keeping  the  joints  of  the  connecting  pipes 
perfectly  tight,  owing  to  the  irregular  expansion  of  the 
retorts  horizontally  embedded  in  a  brick  furnace.  Both  of 
these  difficulties  were  overcome  by  the  adoption  of  vertical 
retorts.  These  are  supported  at  the  upper  end,  the  lower 
end  passing  loosely  through  asbestos  packing,  and  so 
allowing  all  expansion  and  contraction  to  take  place 
freely.  All  the  pipes  connecting  with  the  pumps,  Sec.  are 
fixed    to   the  upper  ends   of  the   retorts,  and   are    thus  not 


affected  by  the  expansion  or  contraction  of  the  retorts. 
But  the  greatest  defect  in  this  process,  when  considered  as 
one  to  be  put  in  the  hands  of  manufacturers,  was  the  great 
changes  of  temperature  required.  Not  only  did  these 
changes  increase  very  markedly  the  wear  and  tear  of  the 
plant,  but  they  caused  such  a  great  waste  of  time  whilst 
they  were  being  effected,  that  whereas  what  we  may  term 
the  active  or  pumping  period  of  an  operation  occupied  from 
an  hour  and  a  half  to  two  hours,  the  whole  operation  could 
not  be  effected  much  under  four  hours. 

It  has  long  been  known  that  where  a  solid  and  a  gas 
combine  to  form  a  solid,  increase  of  pressure  aids  such 
combination,  and  conversely  that  when  a  solid  decompose- 
into  a  solid  and  a  gas,  reduction  of  pressure  aids  such 
decomposition.  It  was  hardly  anticipated,  however,  that 
this  effect  of  change  of  pressure  would  be  sufficient  to 
remove  the  need  of  change  of  temperature  in  a  reaction 
such  as  that  under  discussion,  but  experiment  showed  that 
such  was  the  case.  It  was  found  that  if  the  temperature  of 
the  baryta  was  maintained  at  about  700°  (or  a  little  below 
the  mean  of  the  temperature  previously  used),  a  current  of 
air  under  a  pressure  of  about  10  lb.  on  the  square  inch 
above  atmospheric  caused  considerable  peroxidation,  and 
that  when  the  air  current  was  stopped  and  the  pressure 
reduced  to  about  13 — 14  lb.  below  atmospheric  a  consider- 
able evolution  of  oxygen  and  deoxydation  of  the  peroxide 
occurred.  Theoretically  1  lb.  of  baryta  should  absorb 
during  peroxidation  1-25  cub.  ft.  of  barium,  and  of  course 
this  same  amount  should  be  evolved  on  subsequent  de- 
oxidation.  In  practice,  where  two  temperatures  were 
employed,  about  half  the  theoretical  amount  was  obtained 
per  operation.  When  a  constant  temperature  of  about  700  is 
maintained  about  ■  1  cub.  ft.  per  operation  is  the  result.  But 
whilst  an  operation  under  the  old  conditions  occupied  about 
four  hours,  an  operation  under  the  constant  temperature 
method  can  be  completed  in  from  10  to  15  minutes.  So 
that  although  the  yield  per  operation  under  the  oew  condi- 
tions is  much  smaller  than  heretofore,  the  yield  per  day  is 
much  larger.  The  maintenance  of  one  temperature  effects, 
of  course,  a  considerable  economy  in  fuel  and  wear  and  tear, 
and,  what  is  perhaps  more  important  still  from  a  practical 
point  of  view,  it  economises  both  in  the  quantity'  and  quality 
of  labour  required.  The  multiplied  reversals  of  pumps,  cocks, 
&c.  required  by  the  new  method  is  effected  automatically 
by  reversing  gear  designed  by  K.  S.  Murray,  so  that  the 
labour  required  is  reduced  to  that  needed  for  stoking  the 
furnaces  and  oiling  and  supervising  the  pumps. 

I'm-  the  barium  oxide,  the  main  desiderata  are  porosity 
and  hardness.  These  are  found  to  be  best  obtained  by 
preparing  the  oxide  from  the  nitrate.  The  nitrate  is  gradually 
filled  into  fireclay  crucibles  already  heated  in  a  eoke  fire  to 
about  880°.  The  nitrate  rapidly  fuses,  and  decomposition 
soon  commences,  with  evolution  of  oxygen  and  oxides  of 
nitrogen.  This  decomposition  continues  for  about  three 
hours,  during  which  time  the  contents  of  the  crucible 
remain  in  violent  ebullition,  owing  to  the  evolved  gases.  A 
porous  mass  is  thus  left,  which  is  ignited  for  another  hour 
to  complete,  as  far  as  possible,  the  decomposition.  In  this 
way  a  very  porous,  but  also  haul  baryta  is  obtained,  the 
yield  being  about  half  the  nitrate  taken.  The  cost  of  the 
baryta  is  about  75s.  per  cut.  This  is  higher  than  the  quoted 
price  of  many  manufacturers,  but  hitherto  samples  that 
have  been  obtained  elsewhere  have  failed  to  combine  the 
requisite  hardness  and  porosity. 

Tile  purification  of  the  air  is  an  important  item  in  the 
success  of  the  process,  and  this  is  effected  by  passing  it 
through  one  or  more  drying  chambers  filled  with  quicklime, 
and  finally  through  one  containing  lumps  of  caustic  soda. 
In  this  way  almost  the  whole  of  the  carbonic  anhydride  and 
moisture  is  removed,  the  main  work  being  done  by  the  lime, 
tlie  soda  really  acting  as  a  catch  purifier.  Taking  1'25  pel- 
cent,  by  volume  as  a  very  rough  average  of  the  moisture 
present  in  tin-  atmosphere  in  Great  Britain  (and  this  is 
certainly  above  rather  than  below  the  actual  figure),  one  ton 
of  lime  should  purify  3,000,000  cubic  feet  of  air  from 
moisture  and  carbonic  anhydride,  and  in  practice  about 
70 — 80  per  cent,  of  this  efficiency  is  attainable.  Very  little 
soda  is  used  up,  and  both  the  spent  lime  and  spent  soda  arc 
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saleable,  so  that  even  their  prime  cost,  which  is  small,  is 
further  reduced. 

With  regard  to  the  purification  of  the  air,  there  is  a  point 
of  interest  to  which  I  would  briefly  refer.  Of  course,  the 
purification  of  the  air  on  a  large  scale  cannot  practically  be 
made  as  perfect  as  on  the  small  scale.  Boussingault  purified 
his  air  very  thoroughly,  and  found  the  baryta  gradually  lose 
its  absorptive  power  for  oxygen.  The  admission  of  steam 
to  the  baryta  restored  its  absorptive  power,  but  at  the  same 
time  had  a  deleterious  effect,  by  causing  disintegration. 
Now,  all  my  experience  iu  connexion  with  this  process  tends 
to  confirm  my  belief  that  the  trace  of  moisture  left  in 
practice  in  the  air  aids  in  keeping  the  surface  of  the  baryta 
in  a  good  physical  condition,  without  being  sufficient  to 
cause  disintegration.  And  though  to  the  causes  mentioned 
earlier  iu  this  paper  the  success  of  the  process  is  largely 
due,  I  believe  that  the  almost  inevitable  imperfection  of  an 
industrial  process  plays,  in  this  one  case,  a  not  altogether 
negligible  role  iu  its  success. 

A  detailed  description  of  the  plant  used  in  this  process  is 
given  by  K.  S.  Murray,  in  a  paper  "  On  the  Mechanical 
Appliances  employed  in  the  Manufacture  and  Storage  of 
Oxygen"  (Proc.  Inst.  Mech.  E.  Jan.  1890),  and  it  is,  there- 
fore, unnecessary  to  repeat  it  here.  The  accompanying 
.diagrams  will,  however,  help  to  make  the  process  clear. 
Fig.  1  shows  the  arrangement  of  purifiers,  pumps,  and 
producer,  the  latter  being  given  in  section  parallel  to  its 
front.  Fig.  3  shows  a  section  of  the  producer  taken  at  right 
angles  to  the  front,  through  the  centre  of  the  carbonic 
oxide  generator  and  combustion  chamber.  Fig.  2  shows  a 
plan  of  the  whole  plant. 

The  carbonic  oxide  is  generated  in  A  (Figs.  2  and  3), 
which  is  fed  with  coke  through  I),  the  primary  air-supply 
entering  by  restricted  openings  at  E  (Fig.  3).  The  carbonic 
oxide  thus  generated  passes  through  the  opening  at  the  top 
of  chamber  A  into  the  combustion  chamber  B  (Figs.  2 
and  3),  being  met  at  its  entrance  by  the  secondary  air- 
supply,  which,  being  admitted  by  the  opening  shown  some 
little  distance  above  E,  has  been  heated  by  passing  through 
the  hot  walls  of  the  furnace,  as  shown  by  the  channels 
marked  "  air."  Complete  combustion  takes  place  in  the  com- 
bustion chamber  B,  and  the  hot  products  of  combustion 
then  pass  by  the  outlet  holes  shown  in  plan  in  Fig.  3  and  in 
section  at  G,  Fig.  2,  into  the  heating  chambers  C  (Fig.  2) 
(placed  on  each  side  of  the  combustion  chamber),  in  which 
the  retorts  are  hung,  finally  passing  away  at  the  bottom  to 
the  chimney. 

When  the  process  is  in  operation,  air  is  drawn  iu  by  the 
"  air  intake  "  (Fig.  2)  through  cock  m  by  the  pump  L,  by 
which  it  is  forced,  under  a  pressure  of  10  lb.  per  square 
inch,  through  cock  N,  to  the  purifiers   M.     These  are   so 


arranged  that  either  one  or  both  lime  purifiers  and  one  soda 
purifier  are  iu  action.  The  air  then  passes  again  through 
the  automatic  gear  by  the  two-way  cock  O  to  pipe  b,  which 
takes  it  to  the  distributing  valves  V  and  /  at  the  top  of  the 
furnace.  Thence  it  passes,  by  pipes  N,  to  the  outside  row 
of  retorts  in  each  heating  chamber,  through  which  it  passes 
downwards,  and  thence  by  the  connecting  pipes  shown  in 
Fig.  2  upwards  through  the  inner  rows  of  the  retorts,  the 
impoverished  air  finally  escaping  by  a  relief  valve  on  V. 
Provision  is  made  in  the  distributing  valves  V  and  I  whereby 
the  direction  of  the  air  current  may  be  altered  from  time  to 
time,  so  as  sometimes  to  pass  downwards  through  the  inner 
rows  of  retorts  and  upwards  through  the  outer.  ""  When  the 
oxidation  has  been  carried  on  for  the  suitable  time  the 
automatic  reversing  gear  shifts  over  the  cocks,  the  puri- 
fiers being  thus  cut  off  under  pressure.  The  exhaust 
cylinders  of  the  pump  being  thus  brought  into  direct 
communication  with  the  retorts  through  the  distributing 
box,  soon  cause  a  reduction  of  pressure  therein,  whereby 
the  relief  valve  is  automatically  closed,  and  the  pipes  n  and  o 
both  brought  into  communication  with  pipe  b.  As  soon 
as  the  reduction  of  pressure  in  the  retorts  reaches  about 
26 — 28  in.  mercury  (13 — 14  lb.  per  square  inch)  below 
atmospheric  the  barium  peroxide  begins  to  give  off  its 
oxygen.  This  is  then  drawn  to  the  pump,  which  delivers  it 
into  the  holder.  The  first  portions  of  oxygen  so  drawn  into 
the  pump  still  contaiuing  much  nitrogen,  the  automatic 
gear  is  arranged  not  to  open  the  cock  to  the  holder  till  some 
few  seconds  after  the  reversing  of  the  other  cocks,  the  mixed 
oxygen  and  nitrogen  meanwhile  escaping  by  a  snifting-valve 
opened  by  the  gear  for  the  purpose. 

As  now  arranged  the  plant  is  one  that  can  be  readily 
erected  in  works  where  large  quantities  of  oxygen  are 
required,  and  needs  no  further  skilled  supervision  than  is 
always  available  in  such  works.  For  a  producer  capable  of 
producing  10,000  ft.  of  ox3'gen  per  24  hours  the  consump- 
tion of  coke  in  the  furnace  is  about  12 — 15  cwt.,  and  for 
plant  of  that  or  smaller  size  the  pump-power  required  is 
about  1  I.H.P.  per  1,000  ft.  of  oxygen  produced  per  day, 
the  ratio  decreasing  for  larger  plants.  The  cost  of  oxygen 
making  must  always  vary  according  to  circumstances,  but 
will  be  very  small.  Allowing  for  interest  on  plant,  depre- 
ciation, &c,  the  cost  into  the  holder  will  range  from  about 
7s.  per  1,000  cubic  ft.  in  works  specially  erected  for  oxygen 
production,  to  2s.  per  1,000  in  large  works  where  fuel  is  low, 
and  power  and  labour  will  entail  little  extra  expense.  This 
cost  brings  oxygen  within  the  range  of  practical  application 
for  industrial  purposes.  Already  numerous  applications 
are  in  practice  or  prospect,  and  manufacturers  are  now 
turning  their  attention  to  the  subject,  so  that  doubtless 
many  more  will  very  soon  be  found. 


APPENDIX. 
English  Patents  taken  out  for  the  obtaining  op  Oxygen. 


Year. 


No.  of 
Patent. 


Patentees. 


1819 


1853 


13,536 


13,755 


Short  Title  of  Patent. 


Method  Proposed  for  Obtaining  Oxygen. 


S. 'White Improvements  in  the  manufacture  of  gases, 

and  in  the  applications  thereof,  Ac. 


C.  Watt. 


J.    Swindells  and  W. 
Nicholson. 


Q.  K.  Geyelin  . 


Mdme.  Lefebvre  (Agent, 
\V.  E.  Newton.) 


Improvements  in  the  decomposition  of  saline 
and  other  substances,  and  m  separating 
their  component  parts  or  some  of  them  from 
each  other,  &c. 

Improvements  in  obtaining  oxygen  gas  and 
applying  it  in  the  manufacture  of  various 
acids  and  chlorine,  Ac. 


Improvements  in  the  manufacture  of  white 
oxide  of  zinc. 

Improvements  in  the  manufacture  of  nitric 
acid  and  its  application  for  the  production 
of  artificial  nitrous  or  nitric  salts. 


Heating    potassium    or    sodium    nitrates    in 
detached  or  moveable  crucibles  withinretorts. 

The  electrolysis  of  saline  nitrates  and  sulphates. 


Heating  barium  oxide,  alone  or  mixed'  with 
infusible  oxides,  iu  a  current  of  air  at  a  dull 
red  heat,  aud  decomposing  the  peroxide 
formed  by  a  current  of  steam  at  a  higher 
temperature. 

Heating  barium  peroxide  or  manganese  per- 
oxide. 

"  Decomposition  of  atmospheric  air  by  means  of 
dynamic  and  static  electricity." 
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English  Patents  taken  out  for  the  obtaining  of  Oxygen — continued. 


No.  of 
Patent. 


Patentees. 


Short  Title  of  Patent. 


Method  Proposed  for  Obtaining  Oxygen. 


1870 


]s7ll 


1872 


1380 
1563 

2132 

2711 

3179 


983 
2607 
1496 
2265 
2556 
S0S5 
5 
1833 

2931 


G.  Bower. 


C.   Rinks    (provisional 

only). 

II.    .1.    Standley   (pro- 
visional only). 


J.  Webster  (provisional 

only). 


3171 


668 
1040 


2352 


2137 


498 


1300 


32G1 


C.  Binks. 


Improvements  in  apparatus  for  manufacturing, 
controlling  and  regulating  the  How  of  gas. 

Improvements  in  manufacturing  oxygen  gas  . 

Improvements  in  the  production  of  g:is  for 
illuminating  and  other  purposes,  &c. 

Improvements  in  obtaining  gas  (mainly  oxy- 
gen) for  improving  artificial  light,  and  for 
other  purposes,  &c. 

Improvements  in  manufacturing  certain  gases 

applicable  in  generating  heat  and  light  and 
in  bleaching. 

Improvements  in  the  manufacture  of  nitric 
acid  and  caustic  soda  which  arc  also  appli- 
cable to  the  obtaining  of  other  chemical 
products. 

Improvements  in  manufacturing  oxygen  gas, 
and  obtaining  certain  other  products. 

Improvements  in  manufacturing  oxygen  gas, 
and  obtaining  certain  other  products. 

Improved  methods  of  obtaining  oxygen  and 
chlorine  gases. 

Improvements  in  the  manufacture  of  chlorine 
for  commercial  purposes. 

An  improved  method  of  obtaining  hyponitric 
acid  and  nitric  acid  from  nitrate  of  soda. 

Improved  methods  of  obtaining  oxygen  and 
chlorine  gas. 

Improvements  in  the  manufacture  of  oxygen 
gas,  &c. 

An  improved  process  for  obtaining  oxygen  . . . 


A  new  or  improved  process  for  the  manufac- 
facture  of  oxygen. 


C.   R>.  Marechal     and     An  improved  method  of  producing  oxygen  , 
C.    M.    Tessie:      du 
Motay.       (Agent,  It. 
A.  Brooman.) 


J.  D.  Malcolm    (provi- 
sional only). 


J.  Webster  (provisional 
only) . 


J.  Webster  . 
C.  Binks  . . . 


J.  Dickson  (provisional 
only). 

L.  Mond    (provisional 
only). 

C.  Binks    (provisional 
only). 

J.   F.  Parker   and    J. 
Tanner. 

C.  Tellier    (provisional 
only).  (Agent, 

H.  A.  Dufrene.) 

J.  T.  A.  Mallet 


J.T.  A.  Mallet. 


A  process  and  apparatus  for  producing  jointly 
or  separately  oxygen  and  chlorine  from  the 
same  chemical  substance  and  in  the  same 
apparatus. 


H.  A.  Achereau.  (Agent,   Producing  and  applying  oxygen  . 
W.  Clark.) 


Producing  oxygen  , 


CM. Tessie  du  Motay, 
and  C.  It.  Marechal. 
(Agent,  C.  S.  Broo- 
man.) 

J.   Lewis   (provisional     Combustion  of  fuel  , 
only). 


W.     Weldbn     (provi- 
sional only). 


J.T.  A.  Mallet 


P.  Broechi  (Agent, 
.I.H.Johnson)  (pro- 
visional only). 

E.T.  Kirkpatrick 


J.  A.  Wanklyn. 


Manufacture  of  chlorine  and  oxygen  . 


Charging  atmospheric  air  with  oxygen . 


Obtaining  oxygen  gas  . 
Producing  oxygen  gas  . 


Production  of  oxygen  gas  . 


Heating  manganese  peroxide  in  special  retorts. 


The  decomposition  of  steam  by  chlorine  at  high 
temperatures,  and  absorption  of  the  hydro- 
chloric acid  formed. 

From  nitrates  and  other  compounds  of  sodium, 
potassium,  &c. 


By  heating  potassium  nitrate  orother  nitrate  to 
a  bright  red  heat  in  iron  retorts. 


Similar  to  1563/60. 

Heating  sodium  nitrate  with  sand,  &c. 

Heating  alkaline  nitrates  with  iron  oxide. 
Similar  to  983/61. 
Similar  to  1563  60. 
Electrolysis  of  saline  solutions. 


Heating   sodium  nitrate  with    infusible  and 
indifferent  oxides,  &c. 

Similar  to  1563, 60. 


Heating  a  mixture  of  sodium  nitrate  and  quick- 
lime. 

Passing   a    mixture   of    chlorine   and   steam 
through  a  red-hot  tube. 


The  alternate  oxidation  of  cuprous  chloride  by 
means  of  air  or  air  and  steam  to  cupric  oxy- 
chloride,  and  decomposition  by  heat  of  tire 
oxychlorrde,  with  conseqrrent  evolution  of 
oxygen. 

Alterrrate  formatiorr  of  nranganates,  chro- 
mates.  &c.  by  heating  rrrixtures  of  alkalis 
and  oxides  of  manganese,  chromium,  &c.  irr 
a  current  of  air,  and  decomposition  of  these 
nranganates,  &c.  by  a  current  of  steam. 

Mainly  special  plant  for  2931  65.  arrd  adding 
an  rrrert  material  to  the  active  agents  to 
prevent  fusion,  &c. 


Decomposition  of  sulphuric  acid  by  heat. 


Acting  on  sulphuric  acid  with  oxides  of  iron, 
zinc,  aluminium,  or  with  silicate  of  alumi- 
nium. 


Passirrg   current  of  steam  over   any    heated 
oxygenous  compound. 


Heatirrg  or  treating  with  sulphuric  acid  Weldorr 
mud; 


Utilising  greater  solvent  power  of  water  for 
oxygen  than  for  nitrogeir.  Air  is  subjected 
repeatedly  to  action  of  water  under  pressure. 

Similar  to  2137  69  but  also  using  alcohol, 
glycerin,  &c.  irr  place  of  water. 


Adding  a  small  quantity  of  a  cobalt  or  nickel 
oxide  or  salt  to  a  hot  solution  of  bleaching 
powder. 

Heatirrg  a  mixture  of  errpric  oxide  and  barium 
oxide  alternately  in  current  of  air  anil  of  steam. 
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English  Patents  taken  out  for  the  obtaining  of  Oxygeh — continued. 


Tear. 


No.  of 
Patent. 


Patentees. 


Short  Title  of  Patent. 


1873 


1873 


1879 
1878 
1879 

1879 

1880 

1881 

1881 
1881 

1882 
1881 

1884 

1885 

1887 
1887 

1888 

1888 

1888 
1888 
1889 

1889 


•KS5 


528 


C.  W.  Harrison  (provi- 
sional only). 


3302 

5123 
1127 

1650 


781 


1897 


2875 


157 

7268 
16,987 

1844 

3880 

3967 
15,935 
11,899 

13,712 


C.  W.  Harrison  . 


C.Hombostel.    (Agent 
\V.  Morgan-Brown.) 


P.Aube 

G.  E.  Dering. 


A.lirin.A.  Vain  i.  ,  and 
L.  Q.  Brin. 


J.       Rochford       (pro- 
visional only). 


Treating  air  for  manufacture  of  gas. 


Obtaining  oxygen  gas  . 


Method  Proposed  for  Obtaining  Oxygen. 


Preparing  and  applying  oxygenated  air  for 
combustion. 


Treating  air  with  water,  or  other  liquid  capable 
of  dissolving  more  oxygen  than  nitrogen, 
under  pressure. 

I'asMiiL.'  air  into  magnetised  iron  vessels  either 
containing  water  or  not.  The  nitrogen 
passes  on  the  oxygen  is  retained. 

Enriching  air  by  pumping  it  through  a  paste 

of  manganese  peroxide  and  strone  sulphuric 
aeid,  when  oxygen  is  liberated  which  com- 
mingles with  the  air. 

Manufacture  of  lighting  and  heating  gas \1  .sorption  of  air  by  water  under  pressure  ;  or 

from  uianganates,  &c. 

Improved  means  Of  Obtaining  light,  heat,  and     Electrolysis  of  water, 
niotivo  power. 

Producing  of  light  and  heat |  Passing  sulphuric  acid  into  strongly  heated 

retorts  containing  siliceous  matter. 


1416      L.  Q'.  Brin  and  A.  Brin. 
(Agent,  P.  Jensen.) 


E.  B.  Reynolds  (Agent, 
H.  J.L.  Haddan.) 


\V.  A.  Barlow. 


N.  A.  Helouis  (Agent, 
A.M.  Clark.) 


E.  J.  Gulcher. . 


A.   Stamm   (Agent,  G. 
F.  Redfern.) 


A.  and  h.  Q.  Brin  (pro- 
visional only). 


A.  and  L.  Q.  Brin  . 


Hommel     (provisional 
only). 

E.  B.  Ellice-Clark  and 
L.  Chapman. 


E.  B.  Ellice-Clark  and 
L.  Chapman. 


E.  B.  Ellice-Clark  and 
L.  Chapman. 


A.  Brin 

D.  Latchinoff . 


C.  Uuelser  (Agent,  G. 
Kassner.) 


R.  D.    Bowman    (pro- 
visional). 


Generation  and  application  of  oxygen  and 
hydrogen  gases  for  combustion  in  boiler 
furnaces. 

Production  of  oxygen  and  nitrogen  gas 


Extracting  oxygen  from  the  atmosphere 


Obtaining,  &e.  gas   for   lighting   and    other 

purposes. 

Apparatus  for  making  oxygen  and  "hydrogen  . 


Gas  batteries  and  apparatus   for  producing; 
hydrogen  and  oxygen  by  electricity. 

An  improved  apparatus  for  preparing  oxygen- 
ated air. 


Separating  and  obtaining  oxygen  and  nitrogen 
from  atmospheric  air. 


Improvements  in  the  separation  and  obtain- 

ment  of  oxygen  and  nitrogen  from  atmo- 
spheric air. 

Obtaining  oxygen 


Steam   through  heated  earthenware  or  terra- 
cotta pipes,  when  oxygen  alone  is  evolved  (!) 


By  alternately  heating  barium  oxide  in  a 
current  of  air  to  form  barium  peroxide,  and 
heating  the  peroxide  alone,  whereby  oxygen 
is  evolved  and  barium  oxide  reformed:  iu- 
creasoand  reduction  of  pressure  being  used 
as  accessories. 

Passing  air  through  fibrous  material  soaked  in 
naphtha,  petroleum,  or  other  lit  product  and 
broken  charcoal,  whereby  the  nitrogen  is 
absorbed  (I .). 

Electrolysis  of  water.  Part  of  the  oxygen  and 
hydrogen  so  produced  is  used  to  drive  the 
dynamo.    (Perpetual  motion  !) 

Heating  a  mixture  of  silieaand  plaster  of  Paris, 
when  oxygen  is  evolved.  Or  dialysis  of  air 
through  india-rubber  septa.  Or  repeated 
absorption  of  air  under  pressure  by  water, 
alcohol,  glycerin,  Ac. 

Electrolysis  of  water. 

Elaborate  apparatus  for  obtaining,  by  Mallet's 
principle  of  absorption  of  air  by  water, 
glycerin,  &c,  a  constant  stream  of  oxygen. 


Improvements  in  apparatus  for  the  production 
of  oxygen  and  nitrogen  gases  from  atmo- 
spheric air. 

Improvements  in  and  apparatus  for  or  con- 
nected with  the  production  of  oxygen  and 
nitrogen  gases  from  atmospheric  air. 

Improvements  in  apparatus  for  the  extraction 
of  oxygen  and  nitrogen  from  atmospheric 
air. 

An  apparatus  for  the  extraction  of  oxygen 
and  nitrogen  from  atmospheric  air. 

Improvements  in  the  production  of  oxygen 
and  hydrogen  in  large  quantities. 

A  process  for  preparing  plumbatesof  calcium, 
barium,  and  strontium,  and  for  employing 
the  same  for  oxidising  purposes  and  for 
producing  oxygen  and  other  bodies. 


Improved  process  for  the  production  of  oxygen 
gas. 


Improvements  connected  with  1116/81. 


Apparatus  connected  with  carrying  out  patents 
1416/81  and  167  85. 

Apparatus  and  improvements  coimectod  with 
patents  1416/81  and  157/S5. 


Improvements  on  and  apparatus  for  patents 
1416/81  and  157/85. 


Improved  apparatus  lor  patents  1416/81  and 

157/S5. 

Electrolysis  of  water. 

Preparation  of  plumbatcs  by  beating  mix- 
tures of  lead  oxides  and  alkalis  in  a  current 
of  air,  and  subsequent  decomposition  of  the 
plumbates  by  steam,  or  use  in  various  ways 

:is  oxidising  agents. 

Nut  yet  completed. 


Since  1884  the  contents  of  a  provisional  specification  are  nut  made  public  unless  the  patent  is  completed. 
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Discussion. 

The  Chairman  said  that  possibly  from  a  purely  scientific 
point  of  view  the  process  of  manufacturing  oxygen  which 
])r.  Thome  had  just  described  was  not  more  interesting  than 
the  most  ancient  of  all  such  methods,  which  in  one  respect — ■ 
the  alternate  reversal  of  operations — it  somewhat  resembled. 
He  referred  to  the  method  for  producing  oxygen  by  the 
alternate  oxidation  and  deoxidation  of  quicksilver  by  a 
slightly  increased  or  diminished  heat.  But  those  who  had 
ever  tried  the  latter  would  appreciate  the  vast  difference, 
from  an  economic  point  of  view,  between  a  process  giving 
oxygen  at  a  cost  which  he  would  not  venture  to  calculate, 
and  one  yielding  it  at  such  a  price  as  made  it  of  economic 
value.  The  whole  secret  of  the  application  of  scientific 
truth  to  practical  life  turned  on  the  question  of  £  s.  d.  It 
was  not  sufficient  to  have  a  perfect  scientific  or  engineering 
process.  What  was  essential  was  that  the  process  should 
be  workable  at  such  a  price  as  would  give  a  profit  on  its 
practical  application.  Here  was  a  process  which  was  not 
alone  in  this  respect— many  other  valuable  and  most 
important  processes  being  in  the  same  position — namely, 
that  it  was  for  a  long  time  unworkable  owing  io  difficulties 
of  application  rather  than  difficulties  of  theory.  Those  of 
the  members  who  were  acquainted  with  the  earlier  days  of 
the  process  for  the  manufacture  of  oxygen  from  baryta 
would  well  remember  the  utter  disappointment  which 
followed  the  first  trials ;  and  it  was  additionally  interesting 
therefore  to  find  that  the  study  of  a  series  of  minute  details 
had  let  to  results  which  were  so  highly  satisfactory  and 
encouraging. 

Dr.  Squire  said  that  he  remembered  seeing  at  Pantin, 
near  Paris,  many  years  ago,  the  process  for  producing 
oxygen  patented  by  Du  Mothay.  Aery  sanguine  views  were 
expressed  about  it  at  the  time  ;  but,  as  Dr.  Thome  had  said, 
it  did  not  succeed,  because  the  whole  thing  sintered  together 
into  a  mass  in  the  retorts,  so  that  there  was  practically  no 
surface  left  for  the  absorption  of  oxygen.  What,  he  fancied, 
had  to  a  certain  extent  interfered  with  the  prosecution  of 
experiments  in  the  manufacture  of  oxygen  was  the  fact 
that  in  the  present  condition  of  metallurgy  there  scarcely 
seemed  to  be  much  use  for  it.  The  use  of  regenerative 
furnaces  overcame  any  difficulty  that  there  might  be  in  the 
heating  up  of  the  nitrogen ;  so  that  when  the  air,  which 
passed  over  the  regenerators  before  it  entered  the  furnace, 
came  into  the  heart  of  the  combustion  chamber,  the  nitrogen 
in  it  could  do  no  practical  harm.  A  temperature  could  be 
got  equal  to  the  temperature  of  the  dissociation  of  the  com- 
pounds formed  by  combustion,  and  capable  of  melting  down 
the  furnaces.  He  did  not  know  what  more  they  would  wish 
than  that.  The  application  of  oxygen  in  large  industrial 
operations  seemed  to  be  very  limited.  There  were  certain 
small  metallurgical  operations,  however,  such  as  the  fusion  of 
platinum,  and  there  was  the  possibility  of  employing  oxygen 
in  the  coal  gas  industry  mixed  with  the  gas,  or  for  the  regene- 
ration of  the  oxide,  though  for  that  purpose  air  would  practi- 
cally do  as  well.  Then  there  was  the  lime-light  on  the  stages 
of  theatres  and  for  use  in  magic  lanterns.  Beyond  these  he 
did  not  see  what  was  to  be  done  with  the  oxygen  when  it 
was  obtained,  lluch  skill  had  been  bestowed  upon  the 
apparatus,  and  it  was  very  ingenious.  Perhaps  some  of  the 
automatic  action  might  have  been  achieved  in  a  simpler  way  ; 
but  apart  from  that  it  seemed  to  be  well  constructed.  He 
repeated,  however,  that  there  appeared  to  him  to  be  very 
little  future  for  the  oxygen  manufacture. 

Mr.  li.  E.  B.  Xkwlands  entirely  agreed  with  Dr.  Squire. 
He  had  seen  the  Brin  process  several  times,  and  each  time 
had  heard  of  some  new  application  of  oxygen  looming  in 
the  future.  Some  years  ago  it  was  to  be  a  grand  thing 
for  purifying  sugar.  He  sent  a  sample  of  syrup  to  be 
treated,  and  it  certainly  came  back  with  a  much  better 
colour ;  but  the  density  of  the  solution  was  so  much 
reduced  that  he  had  no  difficulty  in  ascertaining  the  reason 
for  the  colour  improvement.  He  was  told  that  the  effect 
of  the  oxygen  was  to  polarise  the  liquid  in  some  way ; 
that  tin-  ash  in  the  sugar  consisted  of  animalcule,  and 
that  on  passing  a  current  of  ozonised  oxygen  through  it, 
they    marched    out   like  a    regiment    of    soldiers.     He   was 


glad  to  see  that  the  company  now  had  the  assistance  of  a 
Lr'  ntleman  of  whom  they  all  had  a  high  opinion.  That  would 
put  the  affair  on  a  scientific  basis,  which  was  greatly  needed. 
On  his  last  visit  to  the  works  he  was  told  by  a  gentleman 
that  the  cost  of  producing  the  oxygen  was  9s.  per  1,000  ft. ; 
another  put  the  cost  at  5s.,  and  later  on  in  the  day  the 
inventor  of  the  process  informed  him  that  it  could  be  made 
for  lOrf.  Xow,  the  cost  of  production  was  put  at  about 
2s.  6d.  per  1,000  ft.  Put  of  what  use  was  oxygen  at 
2s.  6d.  when  it  could  be  got  in  the  air  for  nothing,  and 
when  one  had  merely  to  compress  the  air  to  get  the  same 
effect  practically  in  most  eases  as  with  pure  oxygen  ? 
He  agreed  with  Dr.  Squire  that  the  only  real  use  for 
oxygen  at  present  was  in  the  revivification  of  oxide  of 
iron  iu  gas  making  ;  but  that  operation  could  be  done 
almost  as  advantageously  by  air.  He  felt  grateful  to 
Dr.  Thome  for  the  interesting  account  he  had  given,  hut 
did  not  think  the  subject  was  of  much  practical  importance 
at  present.  Perhaps,  however,  Dr.  Thome's  work  would 
be  the  means  of  opening  up  new  uses  for  oxygen  in  the 
future. 

Dr.  Thorne  in  reply  said  that  he  had  carefully  refrained 
from  going  into  the  question  of  the  applications  of  oxygen, 
because  such  an  addition  to  his  paper  would  have  carried 
him  too  far.  He  had  already,  in  a  former  paper,  referred 
to  several  applications  which  he  believed  would  come  to  be 
of  great  practical  importance  ;  and  he  hoped  before  long 
to  be  able  to  bring  before  the  Society  further  information 
relating  to  the  use  of  oxygen  in  other  ways.  It  was 
easy  to  say  that  one  did  not  see  the  need  for  oxvgen, 
and  that  air  would  do  as  well.  The  English  being  a  very 
conservative  nation,  it  was  not  unusual  to  say  of  a  new 
thing  that  it  could  not  possibly  succeed.  Probably  most 
of  the  members  had  heard  of  the  famous  lecture  given  by 
Dr.  Lardner,  wherein  he  proved  to  absolute  conclusion  that 
it  was  impossible  to  cross  the  Atlantic  in  a  steamer,  because, 
amongst  other  things,  no  vessel  could  carry  sufficient  coal 
for  the  voyage.  At  the  conclusion  of  the  learned  doctor's 
argument,  somebody  at  the  top  of  the  room  was  heard  to 
laugh,  whereat  the  doctor  turned  indignantly  upon  him 
to  ask  the  cause  of  his  mirth,  and  received  the  reply  : 
"  I  beg  your  pardon,  but  I  could  not  help  it,  for  I  have 
just  landed  from  the  first  steamer  that  has  crossed."  When 
the  question  of  oxygen  production  was  introduced  a  few 
years  ago  in  connexion  with  the  Brin  process,  the  company 
was  met  with  similar  arguments.  It  was  said  that  it  was 
impossible  that  baryta  should  retain  its  power  of  absorbing 
the  oxygen  ;  and  learned  members  of  the  Society  he  was 
addressing,  and  of  the  Royal  Society,  were  heard  to  state 
openly  that  they  did  not  believe  in  the  possibility,  and  that 
the  oxygen  produced  by  day  must  have  been  produced 
by  fresh  baryta  brought  in  every  night.  The  company 
had,  however,  been  going  on  for  three  or  four  years,  and 
last  year  they  had  sold  by  retail  about  a  million  cubic  feet 
of  oxygen.  It  was  hardly  necessary  to  say  that  they  could 
not  have  gone  on  selling  at  that  rate  if  they  had  had  to 
import  baryta  into  the  works  every  night  and  put  it  into 
the  retorts.  They  had  in  hand  many  chemical  reactions, 
and  were  noticing  the  effect  of  mass  in  determining 
them.  That,  he  thought,  was  one  of  the  points  too  much 
overlooked  when  it  was  said  that  it  was  impossible  to 
have  large  applications  for  Oxygen.  He  would  mention, 
though  he  had  not  iutended  to  do  so,  that  he  had  been 
making  experiments  on  the  thickening  and  oxidation  of 
oils,  and  had  succeeded  in  getting  results  with  oxygen 
which  had  not  been  obtainable  with  air.  The  large  amount 
of  nitrogen  which  had  to  be  pumped  through  the  oil  if  it 
was  to  he  oxidised  by  atmospheric  oxygen  interfered  greatly 
with  the  result  of  the  reaction.  He  fully  believed  that  the 
oxidation  of  oils  would  in  time  become  a  very  important 
outlet  for  oxygen.  There  were  many  other  applications 
which  he  might  speak  of,  but  which  he  would  prefer  to 
leave  over  till  a  later  date,  when  the  experiments  relating 
to  them  should  have  been  more  fully  worked  out  than  at 
present.  He  might  mention,  however,  that  over  and  above 
seven  furnaces  now  erected  and  more  or  less  closely  con- 
nected with  the  company,  they  were  putting  up  furnaces  at 
two  chemical  works  (one  in  Germany,  the  other  in  England) 
for    use   in   applications   worked   out  quite   independently. 
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From  Germany  they  were  getting  a  great  many  inquiries 
with  regard  to  the  use  of  oxygen  for  the  manufacture  of 
sulphuric  anhydride  on  the  large  scale,  which  he  was 
convinced  would  be  an  important  application  of  oxygen  ; 
and  there  were  a  number  of  others  in  view,  and  doubtless 
many  more  which  had  not  yet  occurred  to  them,  but 
which  might  become  large  outlets  for  oxygen  now  that 
it  was  to  be  got  at  a  price  which  would  enable  manu- 
facturers to  use  it  on  a  large  scale.  At  the  cost  he  had 
mentioned — varying  from  3/.  to  10/.  per  ton — oxygen 
would  replace  a  great  many  other  reagents  that  were  being 
used  at  present.  There  was  one  application  to  which  he  had 
referred  before,  but  which  he  would  mention  again  in  reply 
to  the  suggestion  that  air  was  as  good  as  oxygen  in  almost  all 
chemical  reactions,  lie  referred  to  the  use  of  oxygen  for 
bleaching  paper  pulp.  He  had  proved,  conclusively  he 
thought,  and  on  the  large  scale,  that  when  oxygen  was 
used  in  conjunction  with  bleaehing-powder,  a  very  large  pro- 
portion of  the  latter  might  be  replaced  by  a  small  portion 
of  the  former.  In  working  on  a  ton  of  grass  used  for 
papermaking,  which  would  require  about  2  cwt.  of  bleaehing- 
powder  in  the  ordinary  way,  by  using  about  200  ft.  of 
oxygen  the  bleaehing-powder  required  would  be  reduced 
to  about  1\  cwt.  He  had  made  careful  experiments  on 
the  effect  of  using  air  in  conjunction  with  bleaehing- 
powder,  and  had  found  that,  working  in  the  laboratory  on 
a  scale  of  a  quarter  cwt.  of  material,  air  did  not  at  all 
diminish  the  quantity  of  bleaehing-powder  required, 
whereas  the  use  of  oxygen  in  similar  experiments  reduced 
it  in  many  eases  by  nearly  50  per  cent.  The  difference 
was  mainly  due  to  the  fact  that,  at  the  moment  of  reaction, 
chlorine  and  nascent  oxygen  were  liberated,  and  the  large 
amount  of  nitrogen  passing  through  carried  away  some  of 
this  chlorine  and  oxygen  before  it  had  time  to  act.  That 
showed  that  in  many  cases  where  one  did  not  expect 
oxygen  to  be  valuable  it  was  so,  for,  he  confessed,  that 
when  he  entered  on  the  bleaching  experiments  he  did  not 
expect  a  very  beneficial  effect.  In  conclusion,  he  could 
only  say  that,  personally,  judging  from  experience,  he  felt 
decidedly  sanguine  that  there  were  large — very  large  — 
applications  for  oxygen,  and  that  in  the  course  of  a  few 
years  it  would  he  found  to  be  playing  a  very  important  part 
in  chemical  manufactures. 


ESTIMATION  OF  ALUMINA  BY  TITBATION. 

BY  C.    F.    CROSS   AND    E.    .1.    BEVAN. 

In  the  current  issue  of  the  Bull.  Soc.  Ind.  de  Bouen  (17,  J02) 
there  is  an  account  of  a  paper  by  ourselves  on  "  The 
Economy  of  Pure  Caustic  Soda  "  which  appeared  in  this 
Journal  (30  April,  1889).  In  the  course  of  the  investiga- 
tions forming  the  subject  of  that  communication,  we  obtained 
results  showing  that  alumina  in  solution  as  alkaline  alumin- 
ate  could  be  estimated  by  titration  in  presence  of  methyl 
orange,  the  colour  change  taking  place  in  the  case  of 
sulphuric  acid  at  a  point  corresponding  with  the  formation 
of  a  sulphate,  2  AUO?  5  S03.  It  is  noted  in  the  transcript  of 
our  paper  that  in  this  observation  we  have  been  anticipated 
by  M.  J.  Baeyer  in  a  paper  published  in  the  Moniteur 
Scientifique  (1886,  1133),  and  reappearing  in  a  paper  by 
M.  E.  Blondel  in  the  Bull.  Bouen  1887,  205.  We  take 
this  earliest  opportunity  of  acknowledging  the  priority  of 
Baeycr's  researches,  the  publication  of  which  we  had 
altogether  overlooked. 


roTfrffgeetmi 


Mr.   P.  Braham   exhibited   an   improved    pinch-cock   for 

regulating  the  flow  of  liquids,  as  from   burettes,  or  gases  in 
elastic  tubes. 

One  form  of  the   pinch-cock    consists  of  two   plates  of 
suitable   material— metal,  vulcanite,   xylonite,   &c.— having 


V-shaped  slots  (Fig.  1)  and  small  clips  a,  turned  over  so  as 
to  retain  the  reverse  slotted  plate  in  position  (Figs.  1  and  2, 
a,  a).  The  plates  have  thumb-plates  at  right-angles  thereto, 
for  convenience  in  compression  (Fig.  2,  i).  The  pinch- 
cock,  read}-  for  use,  is  shown  in  Fig.  3.     In  action  the  slots 


Fig.  1. 


Fig.  2. 


Plan  of  one  Slide 


Fig.  3. 


View  of  end  showing 
Thumb  Plates. 


Plan  of  both  Slides  in  position. 

gradually  overlap,  and  as  their  apices  approximate,  com- 
pression of  the  flexible  tube  takes  place.  The  advantages 
appear  to  be  the  ease  with  which  the  pinch-cock  can  be 
removed  without  disturbance,  and  the  manipulation  with 
one  hand  while  the  other  hand  is  left  free  to  agitate  or  stir 
flasks  or  beakers,  and  for  other  necessary  manipulation. 

Another  form  of   pinch-cock,  in  which  the  constricted- 
slot    principle  is  effected  by  the  compression  of    thumb- 


Fig.  A. 


Fig.  B. 


Fig.  C. 


Pinch-cock  showing  Curved  Slots. 

pieces,  diminishing  the  size  of  the   slot  by  rotary  motions 
of  the  plates  from  a  common  centre.     (See  Figs.  A,  B,  C). 
The  principle  is  adapted  for  pinch-cocks  on  a  large  and 
even  technical  scale. 


Messrs.  Cross  and  Bevan  exhibited  a  set  of  electrical 
apparatus  made  by  Mr.  Hume,  of  Edinburgh,  useful  for 
demonstrations.  The  interest  of  the  exhibit  was  its  unusual 
cheapness. 


Mr.  Thos.  Christy  exhibited  a  Bunsen  burner  with  a 
device  attached,  in  the  form  of  a  bow  of  platinum  wire  over 
the  orifice  of  the  burner,  which  prevented  "  backwardation  " 
of  the  flame. 
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DR.    F.    Ill ■RTER    IN    THE    CHAIR. 


SULPHATE  OF  LIME  IN  CEMENT  AND  A  DIRECT 
PKOCEisS  OB  CALCINATION. 

BY   J.    S.    RIGBY,    F.C.S. 

The  recovery  of  sulphur  from  vat  waste  by  the  Chance 

process  having  now  assumed  the  form  of  a  settled  industry, 
manufacturers  of  that  product  will  naturally  look  forward 
with   interest    to  any   advantageous  arrangement   for  the 


disposal  of  the  residual  impure  carbonate  of  lime,  which 
contains  amongst  its  impurities  a  small  percentage  both  of 
fir.-  ami  combined  sulphur,  which  many  people  have  thought 
would  prove  an  insuperable  obstacle  in  the  production  of  a 
good  reliable  Portland  cement. 

As  it  is  now  over  a  year  and  a  half  since  I  made  several 
tons  of  cement  from  the  Chance  waste,  and  as  samples,  such 
as  briquettes  and  sample  pats,  placed  on  the  walls  of 
buildings  fully  exposed  to  the  weather,  have  continued  to 
improve  in  quality,  it  may  be  fairly  said  to  have  stood  the 
test  of  time.  The  briquettes  showed  an  increase  on  the 
tensile  strain  of  220  lb.  on  the  1  in.  sectional  area,  the 
average  breaking  strain  of  the  fresh  cement  on  the  usual 
seven  days'  test  was  430  lb.,  whilst  two  briquettes  IS  months 
afterwards  tested  as  follows:— 

No.  1 710  lb.  on  the  square  inch. 

No.  2 590  lb.  on  the  square  inch. 

giving  an  average  of  650  lb.  on  the  1  in.  sectional  area,  or  an 
increase  in  tensile  strength  of  220  lb.  as  mentioned. 

The  bulk  of  the  cement  manufactured  from  the  waste  was 
quite  equal  in  quality  to  the  samples. 

In  bringing  under  your  notice  the  manufacture  of  cement 
from  Chance  waste,  it  is  for  the  purpose  of  showing  that 
calcic  sulphate  existing  in  cement  in  small  quantities  does 
not  to  any  appreciable  extent  interfere  with  the  test  of  time. 
It  will  be  noticed  that  the  tensile  strain  exerted  in  the  fresh 
cement  was  rather  low ;  this  1  attribute  to  the  rather  exces- 
sive amount  of  the  sulphur  salt,  owing  to  my  not  having  at 
the  time  a  good  form  of  apparatus  for  purifying  the  waste 
(in  quantity).  The  cement  produced  therefrom  contained 
2'85  per  cent,  of  calcic  sulphate,  or  1-05  per  cent,  more 
than  the  average  of  three  samples  of  London  cement,  which 
gave  1  •  80  per  cent. 

1  find  that  the  setting  properties  of  cement  can  be 
restrained  to  almost  an  unlimited  extent  by  the  addition  of 
plaster  of  Paris.  Consequently  the  existence  of  calcic  sul- 
phate as  au  impurity  in  cement  interferes  with  its  testing 
properties  very  materially. 

Tile  following  tests  are  made  from  cements  produced  from 
four  distinct  kinds  of  waste  lime  material,  all  of  which 
contain  calcic  sulphate  (naturally)  in  various  proportions. 
For  comparison  I  also  include  the  test  of  a  sample  of 
London  cement. 


- — 

London. 

Caustic  Lime 
Mud. 

Chance  Mud. 

Solvay  Mud. 

Mud  from 
Sugar  Works. 

1-80                           2-20 

2-85 

LI). 
■140 

1-60 

Lb. 
167 

3-60 

Tensile  strain  on  the  square  inch  in  seven  days 

Lb. 
480 

Lb. 
468 

Lb. 

390 

It  will  be  seen  that  the  breaking  strain  is  the  lowest  in 
those  cements  containing  the  largest  amount  of  the  calcic 
sulphate,  but  the  breaking  strain  clues  not  appear  to  decrease 
in  proportion  to  the  amount  of  the  sulphur  salt  contained  in 
the  cement. 

Although  a  cement  containing  the  impurity  mentioned  to 
a  limited  extent  may  not  at  the  end  of  seven  days  (the 
usual  time  in  vogue  for  testing  the  cement)  indicate  a  high 
tensile  strain,  it  eventually  increases  in  strength  so  as  to 
compare  favourably  with  cement  of  the  best  quality. 

In  making   some    experiments    with    cement    by    adding 

"  plaster  of  Paris"  by  mixing  the  two  materials  in  different 

proportions,  I  found  that   if  I  exceeded  4i  per  cent,  of  the 

latter  the  briquettes  subsequently  made  from  the  mixture 

either  broke  up  after  being  placed  in  water  for  a  time,  or,  if 

they  retained  their  shape,  they  were  very  much  cracked  and 

gave  a  very  poor  test    This  tends  to  prove  that  the  erystal- 

i     0(   the  plaster  of   Paris  causes  it  to  expand 

.,   [,     roys  'he  eohesive  properties  of  the  cement. 

v-  ri  -.citing  properties  of  cement,   ordinary 

menl  should  set  in  about  two  or  three  hours,  so 

the  weight  of  a  Vicats  needle,  but  to  a  London 

cement        which  hail  been  added  plaster  of  Paris  in  the 

■;  proportions,   l\,  2,  2i,  3,  \\  per  cent.,  and  made 


into  briquettes,  the  setting  properties  of  the  same  were  re- 
strained from  i\  hours  to  three  days,  the  slight  addition  of 
lj  per  cent,  of  the  plaster  of  Paris  being  indicated.  The 
briquette  containing  the  largest  amount  of  the  impurity  gave 
a  low  tensile  strain,  and  when  broken  I  found  the  interior 
of  the  briquette  quite  soft ;  it  had  also  cracked  very  con- 
siderably, and  the  surface  of  the  briquette  came  off  in  scales. 
I  think  the  experiment  goes  very  tar  to  prove  that 
although  the  existence  of  sulphate  of  lime  in  small  quantities 
in  cement  is  not  hurtful,  vet  the  injurious  influence  that  is 
exerted  by  it  when  it  exists  in  quantities  exceeding  3  per 
cent,  ought  to  render  the  manufacturer  very  cautions  in 
purifying  his  raw  material,  when  considering  his  production 
may  prove  a  permanent  source  of  danger  to  tin-  stability  of 
any  work  that  may  be  subsequently  executed.  An  irregular 
mixture  of  the  raw  materials  would  produce  a  similar  effect 
to  that  produced  by  the  calcic  sulphate,  especially  where  a 
large  excess  of  the  calcic  carbonate  has  been  added.  The 
degradation  or  disintegration  is  not  exhibited,  however,  in 
so  marked  a  degree.  I  would  also  mention,  a>  regards  the 
presence  of  free  alkalis  in  cement  in  small  quantities,  so  far 
as  J  have  been  able  to  prove,  I  have  not  found  them  to  have 
any  injurious  effect  either  in  the  tests  of  freshly  made 
cement    or   in   subsequent  tests    made    nearly  three   years 
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afterwards.  Burnell,  in  his  work  on  limes,  mentions  "  that 
General  Treussart's  experiments  upon  artificial  hydraulic 
limes  would  lead  to  the  belief  that  their  quality  would  be 
much  improved  if  they  were  prepared  with  water  in  which 
soda  or  potash  had  been  dissolved.  The  subsequent 
researches  of  M.  Kuhlmann  appear  to  confirm  General 
Treussart's  views  upon  this  subject.  Even  so  far  back  as 
1841  M.  Kuhlmann  recorded  the  result  of  some  experiments 
which  induced  him  to  propound  the  opinion  that  in  the 
cement  stones  the  alkalis  served  as  carriers  in  the 
combination  between  the  silica  and  the  lime." 

.Sulphides  are  found  in  all  cements  to  a  limited  extent. 
Where  it  occurs  in  quantities  exceeding  0'5  per  cent,  of 
calcium  sulphide  it  may  be  generally  put  down  to  the 
draught  of  the  kiln  being  choked,  and  is  due  to  the  reduc- 
tion of  the  sulphates.  The  clinker  produced  where  the 
draught  of  the  kiln  has  been  obstructed  will  be  found  to  be 
of  a  blue  colour,  quite  different  to  the  bronze  appearance 
that  good  clinker  presents.  This  colour  in  the  first-mentioned 
clinker  (which  contains  sulphides  also)  is  due  to  the 
presence  of  a  ferrosilicate  of  iron  which  gradually  oxidises 
to  the  detriment  of  the  cement.  The  ferrisilieate  of  iron, 
being  a  more  stable  compound,  remains  unchanged.  During 
the  manufacture  of  cement  from  substances  containing  the 
calcic  sulphate  in  large  quantities  it  will  be  found  that  the 
silicate  of  alumina  (of  the  clay)  will  have  decomposed 
the  calcic  sulphate  to  a  great  extent,  forming  the  double 
silicate  of  alumina  and  calcium  (which  is  cement) ;  and  even 
in  the  presence  to  the  extent  of  the  calcic  sulphate  mentioned, 
very  little  sulphide  will  be  found  in  the  cement  if  plenty  of 
air  has  been  admitted  during  the  calcining  operation.  The 
cracking  or  disintegration  of  cements  cannot  always  be  put 
down  to  its  containing  sulphur  salts,  but  in  many  instances 
it  is  due  to  careless  working.  A  perfect  mixing  of  the  raw 
materials  is  indispensable ;  the  ultimate  result  almost  entirely 
depends  upon  this  operation.  The  difference  there  is  in  nearly 
all  the  various  cements  made  may  be  attributed  to  a  very 
great  extent  to  the  laxity  of  the  operation  named.  Of 
course  the  complete  calcination  or  perfect  decomposition 
of  the  mixed  chalk  and  clay  must  also  be  taken  into 
consideration. 

During  the  present  method  of  continuous  mixing  (carried 
out  at  all  those  works  where  cement  is  manufactured  from 
chalk  and  clay),  such  a  regular  and  consistent  quality  of 
cement  cannot  be  expected,  for  in  most  instances  the  mixing 
is  made  entirely  by  guess-work.  A  certain  number  of  barrows 
of  chalk  and  mud  are  emptied  into  the  mixer,  and  replaces 
a  corresponding  bulk  of  mixed  material  that  overflows  on 
the  addition  of  a  fresh  quantity  to  the  mixer.  In  some 
instances  this  overflow  is  tested  from  time  to  time  by  means 
of  a  calcimeter,  which  estimates  the  carbonic  acid,  the 
amount  of  chalk  in  the  mixture  being  calculated  therefrom. 
Errors  are  apt  to  be  made  by  this  process  of  testing  by 
overheating  the  slurry  in  drying  it  preparatory  to  testing. 
Some  of  the  C02  would  be  expelled.  The  state  of  the 
atmosphere  has  also  to  be  taken  into  account. 

In  no  instance  is  it  possible  for  a  man,  however  experienced 
he  may  be,  to  exactly  gauge  the  mixture  of  raw  materials 
without  testing,  when  we  consider  that  the  moisture  in  the 
mud  varies  in  every  lot  used.  Some  of  it  may  be  taken 
direct  from  the  boat  or  bed  of  clay,  or  it  may  have  been 
deposited  on  the  ground  for  some  time,  when  either  wet  or 
dry  weather  would  make  a  considerable  alteration  in  the 
amount  of  moisture  it  would  contain.  The  same  condition 
would  also  apply  to  the  chalk,  but  in  a  less  marked  degree. 

In  the  case  of  cement  made  from  comparatively  dry 
materials,  and  where  the  mixing  or  blending  is  effected  by 
a  dry  process,  a  more  uniform  control  can  be  exercised,  and 
consequently,  as  in  cement  made  from  the  Lias  formation, 
the  quality  is  more  regular,  and  can  only  be  accounted  for 
by  the  manner  in  which  a  perfect  mixture  of  the  materials 
is  produced.  By  an  intermittent  system  of  mixing  chalk 
and  mud  or  other  materials  containing  lime,  and  by  a  regular 
system  of  weighing  and  testing,  a  state  of  perfection  in  the 
resultant  product  could  be  obtained. 

Manufacturers  of  chemicals  know  the  importance  of 
having  the  materials  they  are  working  upon  in  proper  pro- 
portions in  order  to  obtain  as  perfect  a  decomposition  as 
possible.     The  same  thing  applies  to  cement,  but  in  a  lesser 


degree.  The  difference  in  the  test  of  the  latter  (that  is,  the 
tensile  strain),  although  appreciable,  would  not  be  considered 
so  long  as  the  strain  came  up  to  the  standard  test,  which  is 
1,000  lb.  on  2j  in.  sectional  area  in  seven  days.  Of  course, 
it  is  quite  clear  that  if,  by  careful  working, the  cement  could 
have  been  made  to  produce  a  higher  strain  by  25  per  cent., 
there  would  be  a  decided  advantage  in  it. 

In  the  first  instance,  for  the  benefit  of  those  persons  who 
may  not  be  acquainted  with  the  manufacture  of  cement,  I 
will  give  the  outlines  of  the  process  as  now  generally 
employed.  Cement  can  be  made  from  any  substances 
containing  lime  or  carbonate  of  lime  in  such  quantities  that 
will  produce  after  calcination  a  material  having  in  its  com- 
position about  60  per  cent,  of  calcium  oxide.  At  the  same 
time  it  is  essential  that  the  lime-bearing  substance  should 
be  as  free  as  possible  from  soluble  salts  or  calcic  sulphate. 
Chalk  or  limestone  is  the  material  that  is  now  chiefly  used, 
but  any  other  form  of  lime,  such  as  shells  or  corals,  will 
answer  equally  as  well,  the  essential  point  being  to  have  the 
material  naturally  in  as  finely  a  divided  condition  as  possible, 
as  in  the  case  of  chalk,  otherwise  the  grinding  of  limestone, 
or  the  other  forms  of  carbonate  of  lime  mentioned,  becomes 
a  rather  costly  operation.  The  next  process  is  to  incorporate 
this  ground  or  finely  divided  lime  with  a  requisite  quantity 
of  silicate  of  alumina  either  in  the  form  of  clay  or  shale  ; 
this  is  arrived  at  by  the  wet  process  by  mixing  it  in  a  wash 
mill,  which  is  a  circular  trough  about  15  ft.  diameter,  in 
which  a  series  of  harrows  are  caused  to  revolve  by  suitable 
machinerj-.  The  mixture. is  made  of  a  consistency  to  admit 
of  its  being  pumped  on  to  the  drying  beds,  or  elevated  and 
allowed  to  flow  on  the  beds  by  gravitation.  After  the  mixed 
product  has  been  dried  either  by  the  waste  heat  from  the 
kilns  or,  in  the  case  of  separate  drying  beds  the  fire  is 
caused  to  pass  under  iron  plates,  the  dried  material  is 
conveyed  to  the  kilns  to  be  calcined.  This  operation  is 
performed  by  placing  alternate  layers  of  coke  and  the  dried 
mixture  of  carbonates  of  lime  and  clay  in  the  kilns  until 
they  are  fully  charged,  taking  care  in  the  first  instance 
to  have  a  sufficient  quantity  of  wood  and  coke  laid  on  the 
bars  of  the  kiln  to  start  the  fire  after  the  eyes  or  charging 
places  of  the  kiln  are  built  up.  The  charge  is  then  allowed 
to  burn  itself  out,  which  it  generally  does  in  about  three  or 
four  days.  The  resulting  product  is  a  hard  vitreous  clinker, 
which  is  then  ground  by  means  of  suitable  grinding 
machinery  and  produces  the  well-known  Portland  cement. 
The  grinding  of  this  clinker  is  one  of  the  greatest  items  of 
expense  in  cement-making,  the  wear  and  tear  on  the 
machinery  being  very  great. 

You  will  now  be  able  to  compare  the  working  of  the 
present  process  of  cement-making  with  the  one  I  shall  now 
describe. 

In  the  first  place,  in  the  mixing  of  the  lime  or  chalk  with 
the  clay,  it  is  requisite  that  as  small  a  quantity  of  water  be 
used  as  possible  compatible  with  a  perfect  mixture  of  the 
material.  After  ascertaining  that  the  proper  proportions  of 
raw  materials  have  been  used,  the  slurry  is  caused  to  pass 
through  a  cylindrical  mixer  having  a  series  of  revolving 
arms  placed  therein,  or  a  conveyor  would  answer  the  same 
purpose.  During  its  passage  through  this  mixer,  slack, 
small  coke,  or  breeze  is  added,  and  the  mixed  compound  is 
deposited  at  the  exit  end  of  conveyor  or  mixer  (about  the 
consistency  of  mortar)  on  to  a  band  or  conveyor  that 
removes  it  to  a  place  alongside  the  kilns  (the  latter  being 
generally  built  in  a  line).  A  guide  is  placed  over  the  band 
opposite  each  kiln  to  discharge  the  material  as  it  is  required. 
In  commencing  the  calcining  operation  a  quantity  of  coke  is 
placed  on  the  bars  of  the  kiln  ;  fire  is  applied  in  the  usual 
way,  and  as  soon  as  there  is  sufficient  heat  the  mixture 
above  mentioned  is  placed  round  it,  and  gradually  covers 
the  coke  fire.  This  charging  is  continued  at  irregular 
intervals,  care  being  taken  to  place  the  charge  at  the  point 
where  the  flames  are  breaking  through  the  mass  and  where 
it  appears  the  most  active.  Should  the  draught  be  impeded, 
an  iron  rod,  having  a  sharp  point,  is  passed  through  the 
crust  of  the  burning  mass,  in  order  to  allow  the  heat  from 
below  to  pass  through  it ;  this  process  is  continued  until 
the  kiln  is  fully  charged.  These  kilns  have  been  worked 
continuously,  but  it  has  been  found  better  to  allow  them 
to  burn  out  in  the  ordinary  way.     By  so  doing,  a  further 
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quantity  of  dried  slurry  may  be  decomposed  by  tbe  heat 
evolved  from  the  decomposing  mixture  already  in  the  kiln. 

Upon  drawing  the  kiln  the  clinker  will  be  found  of  very 
uniform  quality  if  the  operations  of  charging  have  been 
carried  out  properly.  The  source  of  heat  having  been 
embodied  in  the  slurry  ensures  a  perfect  calcination  and 
obviates  the  tendency  to  slag  exhibited  in  most  of  the  usual 
form  of  cement  clinker.  Generally  the  outside  of  large 
pieces  present  this  feature,  and  at  the  same  time  on  breaking 
them  the  interior  of  some  will  be  found  to  be  only  partly 
calcined. 

The  clinker  is  also  in  such  a  friable  condition,  owing  to 
the  product  of  combustion  being  compelled  to  pass  through 
it,  that  the  grinding  of  the  material  is  reduced  to  a  minimum. 
At  the  works  I  saw  in  operation,  ordinary  perforated  clay 
pans  were  being  used  with  comparatively  light  edge  runners. 
Millstones  are  not  used  in  the  operation  at  all,  yet  the 
finished  cement  is  in  as  fine  a  condition  as  that  produced 
by  any  other  process  of  grinding,  and  is  quite  as  fine  as  is 
required.  It  will  be  found  that  the  process  just  mentioned 
reduces  the  initial  outlay  in  the  erection  of  works  very 
materially  ;  it  does  away  with  the  construction  of  costly 
kilns  and  drying  beds,  and  also  effects  a  saving  in  steam 
power,  as  the  heavy  forms  of  machinery  now  in  use  are  not 
required  to  grind  the  clinker  mentioned. 

A  further  saving  is  effected  by  the  use  of  slack  instead 
of  coke  (only  a  very  small  quantity  being  used  in  the 
calcination  of  cement  by  this  process).  It  will  admit  of 
works  being  erected  that  are  far  from  this  source  of  supply 
of  that  article.  The  kilns  used  for  this  process  are  of  the 
simplest  construction  ;  any  of  the  old-fashioned  dome  kilns 
now  in  use  will  answer  the  purpose,  but  as  a  rule  they  are 
rather  small,  and  consequently  the  operation  of  calcining 
is  rendered  slow. 

The  finished  cement  produced  by  the  above  process  is  in 
every  way  equal  to  that  made  on  any  other  plan. 

Discussion. 

The  Chairman  (Dr.  Hurter),  in  inviting  discussion,  said 
that  he  understood  that  the  great  difference  between  the 
process  described  and  the  old  one  was  that  in  this  the  fuel 
was  mixed  with  the  slurry  and  the  mixture  charged  as  in 
blast  furnaces,  the  difference  in  the  two  products  being  that 
the  one  was  much  easier  to  grind  than  the  other.  That 
would  doubtless  be  of  interest  to  cement  manufacturers 
and  to  alkali  manufacturers  who  hoped  to  become  cement 
manufacturers,  therefore  some  questions  would  doubtless 
arise. 

Mr.  E.  Carey  said  that  Mr.  Kigby  had  given  them 
results  of  experiments  with  his  cement,  and  that  the  tensile 
strength  was  something  like  700  lb.  per  square  inch  as 
compared  with  400  or  500  lb.  per  square  inch  of  the  ordinary 
cement.  He  would  ask  Mr.  Rigby  if  he  could  give  them 
any  instances  of  his  cement  having  been  tried  under  water, 
and  how  it  appeared  at  the  end  of  two  or  three  years, 
trial.  The  experiments  mentioned,  he  understood,  took 
place  in  the  open  air.  He  (Mr.  Carey)  had  been  informed 
by  a  civil  engineer  that  some  Portland  cements  had  the 
unfortunate  habit  of  becoming  what  he  called  "rotten," 
undergoing  some  chemical  change  which  had  destroyed  their 
tenacity  and  rendered  them  in  course  of  time  valueless,  the 
reason  being,  so  he  understood  from  the  engineer,  that  the 
cement  contained  an  extremely  small  percentage  of  sulphide. 
If  the  lime  from  the  Chance  process  contained  any  sulphide, 
he  would  ask  Mr.  Rigby  if  he  anticipated  any  difficulty  from 
that  cause.  Mr.  Rigby  had  also  stated  that  it  was  generally 
understood  that  the  presence  of  a  small  quantity  of  alkali 
was  necessary  in  order  to  make  a  good  and  durable  cement. 
Could  Mr.  Rigby  inform  them  in  what  form  these  alkalis 
exist  in  the  cement?  As  far  as  he  could  gather  from 
the  paper,  his  method  appeared  to  promise  a  considerable 
improvement  on  the  old  one,  and  he  hoped  it  would  prove 
to  be  so. 

Mr.  W.  1'.  THOMPSON  said  that  some  years  ago  he  had 
heard  of  certain  so-called  "  selenitic  cements,"  in  which  there 
■was  a  large  amount  of  sulphate  of  lime.  Did  Mr.  Rigby 
know  anything  about  that  kind  of  cement,  and  whether  they 
failed  in   practice   after  extended  use?     Also  whether  a 


small  amount  of  cement  mixed  with  a  large  amount  of 
plaster  of  Paris  would  crack  up  or  do  any  harm,  or  whether 
it  would  not  actually  improve  the  plaster  of  Paris  ?  He 
would  also  like  to  know  whether  the  works  referred  to  by 
Mr.  Rigby  were  abroad  or  in  England  ? 

Mr.  Rigby  :  In  England. 

Mr.  J.  W.  Macdonald  said  he  would  be  inclined  to 
question  the  engineer's  opinion,  quoted  by  Mr.  Carey,  that 
cement  with  even  a  small  quantity  of  sulphide  of  calcium 
was  of  very  little  value,  seeing  that  all  cements  (even  the 
best  London  cement),  contained  more  or  less  sulphides, 
produced  by  the  reduction  in  the  kilns  of  a  portion  of  the 
sulphates  contained  in  the  clay  and  chalk.  If  sulphides 
were  really  harmful,  he  would  very  much  like  to  know 
what  amount  it  was  unwise  to  exceed.  Mr.  Rigby  did  not 
estimate  the  sulphides ;  possibly  they  might  also  have 
something  to  do  with  the  weakness  of  some  of  the  cements 
he  had  examined.  This  new  way  of  burning  cement  was 
said  to  enable  them  to  use  slack  instead  of  the  more  expensive 
fuel,  coke.  It  seemed  that  if  sulphates  and  sulphides  were 
so  harmful,  it  was  very  dangerous  to  introduce  slack,  which 
usually  contained  much  sulphur  and  its  compounds.  Possibly 
it  might  be  right  where  the  ingredients  Were  pure,  but  such 
ingredients  as  Chance's  lime  mud  already  contained  a  great 
deal  of  sulphur,  so  that  the  mixing  of  slack  with  the 
"  slurry "  would  produce  a  greater  quantity  of  sulphur 
compounds  in  the  cement.  He  thought  that  where  the 
ingredients  were  pure,  impure  coal  could  be  used,  but  if 
they  had  bad  stuff  to  start  with  they  should  use  the  purest 
coke  possible. 

Mr.  .Tajiks  Fort  asked  whether  a  trial  had  been  made 
for  the  making  of  cement  from  the  spent  lime  of  gas-works, 
if  so,  what  results  were  obtained  ?  The  quality  of  cement 
produced  by  Mr.  Rigby  appeared  rather  poor,  and  not 
adapted  for  general  use  ;  but  as  it  was  from  a  waste  product 
which  had  been  brought  to  some  utility,  a  considerable 
amount  of  business  might  be  done  by  employing  it  in 
the  manufacture  of  concrete  paving.  Concrete  "  flags " 
were  used  in  several  large  towns,  particularly  in  Warrington, 
where  the  slag  from  the  destructors  was  ground  up,  mixed 
with  common  cement  and  formed  into  flags,  &c.  The 
Corporation  thus  got  rid  of  the  refuse  from  the  ash  pits 
and  dust  heaps. 

Dr.  Hurter  asked  whether  4i-  per  cent,  of  sulphate  of 
lime  mixed  with  the  finished  cement  would  not  be  much 
more  harmful  than  an  equal  amount  of  sulphate  of  lime 
contained  in  the  raw  materials  and  intimately  mixed 
therewith.  Also  whether  the  waste  limes  were  always 
sufficiently  free  from  magnesia,  since  that  substance  had 
been  found  to  interfere  with  the  resistance  of  the  cement 
to  the  action  of  sea-water.  Also  whether  lime  mud  from 
Chance's  process  must  'of  necessity  undergo  a  process 
of  purification,  and  if  the  profits  on  the  manufacture  of 
cement  were  sufficient  to  cover  the  costs  of  such  purification  ? 

Mr.  Rigby,  in  replying,  said,  in  regard  to  trying  the 
cement  under  water,  the  briquettes  when  made  for 
testing  were  always  placed  in  water  for  six  days.  The 
cement  had  been  used  by  contractors  and  corporations  for 
gas-holder  reservoirs,  quay  walls,  and  for  all  purposes 
where  cement  was  required.  As  regards  the  presence 
of  alkali  in  ordinary  London  cement,  he  thought  it  existed 
as  aluminate  or  silicate  of  soda.  Selenitic  cement  could 
scarcely  be  called  a  cement.  It  was  a  plaster,  and  was 
made  by  mixing  borax  or  alum  with  plaster  of  l'aris  in 
certain  proportions,  with  subsequent  heating  and  grinding. 
The  sulphate  of  lime  sufficiently  explained  the  disin- 
tegration of  cement ;  he  did  not  think  it  was  sulphite  in 
London  cement.  In  London  cement  (the  average  of  two 
samples)  he  found  0- 20  per  cent,  of  sulphide,  in  cement  made 
by  him  0'35  per  cent.,  and  in  another  sample  of  his  0-19 
per  cent.,  so  that  so  small  a  quantity  of  sulphide  could  not 
possibly  affect  the  cement.  When  the  impure  muds  were 
properly  treated  the  sulphates  and  sulphides  could  be 
eliminated.  Sulphur  in  the  sulphide  of  iron  was  carried 
away  in  the  calcination  as  sulphurous  acid. 

In  using  Chance  mud  which  had  been  made  for  some 
time    the    sulphide   of  iron    was    gradually   oxidised   into 
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sulphate,  which  iu  its  turn  was  decomposed,  forming  sulphate. 
of  lime.  Chance's  waste  should  always  lie  treated  freshly 
to  extract  the  sulphur.  He  did  not  think  the  use  of  slack 
instead  of  coke  would  much  affect  it  or  put  any  more 
sulphate  or  sulphite  in  except  a  very  inferior  fuel  were  used. 

In  the  ordinary  way  of  drying-  the  slurry  they  took  the  hot 
gases  over  long  beds,  and  more  sulphurous  acid  was  evolved 
from  burning  coke  by  carrying  the  gases  that  way  than  by 
putting  the  cement  under  the  burning  mass.  On  the  other 
hand,  he  pointed  out  that  cinders  could  be  used,  if  washed, 
instead  of  slack.  Breeze  could  also  be  used  if  thought 
necessary. 

It  would  not  be  a  difficult  matter  to  purify  lime  from  gas- 
works by  carbonating  it  in  the  usual  way.  By  passing 
carbonic  acid  through  the  gas  lime  the  sulphide  would  be 
eliminated  as  sulphuretted  hydrogen.  The  carbonate  of  lime 
could  then  be  washed  and  treated  in  the  usual  way  and 
would  make  good  cement.  He  did  not  think  it  had  been 
purified. 

With  regard  to  the  action  of  sea-water  on  the  cement,  he 
thought  he  had  mentioned  that  it  had  stood  the  trial,  but  it 
bad  not  been  left  in  for  a  long  period.  Cement  had  been 
sold  to  steam-tug  owners  who  were  perfectly  satisfied  with  it. 

As  regards  magnesia  in  cement,  he  had  read  that  the 
action  of  sea-water  was  detrimental,  but  in  New  York  cement 
which  contained  10  per  cent,  of  magnesia  was  made,  but  he 
believed  it  contained  more.  How  far  sea-water  would  affect 
it  he  could  not  say,  but  he  believed  itjwould  have  some  effect. 

If  Chance  mud  were  treated  direct,  the  extra  cost  would 
not  much  affect  the  cement  profits.  But  it  would  not 
stand  much  handling.  It  was  a  simple  matter  to  purify 
Chance's  mud.  Two  samples  out  of  six  he  had  made  direct 
without  purification  at  all  turned  out  satisfactory. 

He  could  scarcely  say  whether  if  a  small  amount  of  cement 
were  mixed  with  plaster  or  selenitic  cement  it  would  do  good 
or  harm.  If  they  used  a  large  quantity  of  sulphate  of  lime 
it  would  cover  it,  and  it  would  be  exactly  as  if  it  were  not 
there  If  they  used  equal  quantities  it  would  fall  to  pieces 
in  water. 
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Notices  ot  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


Meeting  held  at  Victoria  Hotel,  Manchester,  on 
Tuesday,  4th  March  1890. 


MR.    IVAN    LEVINSTEIN    IN    THE    CHAIR. 


DISCUSSION  ON  THK  TECHNICAL   INSTRUCTION 

ACT,  1889. 

The  Chairman  said  that  at  the  last  meeting  a  discussion 
took  place  on  the  Technical  Instruction  Act,  and  that  some 
objections  were  raised  by  members  to  the  coutrol  which  the 


Science  and  Art  Department  might  exercise  over  those  local 
authorities  who  adopted  the  Act.  Under  these  circumstances 
the  Committee  thought  it  advisable  to  invite  Mr.  Mather  to 
be  present  at  this  meeting,  so  that  he  might  be  able  to  fully 
explain  the  application  of  the  Act,  as  probably  no  one  could 
speak  with  greater  authority  on  this  subject.  Unfortunately 
Mr.  Mather  had  been  prevented  from  attending,  but  he  had 
sent  the  following  letter,  which  very  clearly  and  conclusively 
set  forth  his  views  on  the  Act.  Mr.  Win.  Mather,  M.P., 
wrote  : — 

"  The  apprehension  of  the  Science  and  Art  Department 
becoming  master  of  the  situation  by  the  '  Technical 
Instruction  Act '  is  obviously  entertained  by  all  the 
opponents  to  the  proposal  for  levying  the  rate.  This 
apprehension  is  absolutely  groundless. 

"  The  object  of  the  Act  is  to  enable  local  authorities  to 
establish  or  aid  schools  of  science  or  art,  with  special 
branches  of  instruction  adapted  to  the  requirements  of 
their  respective  districts ;  and  the  local  control  of  such 
schools  is  as  safely  guarded  under  the  Act  against  inter- 
ference in  management  on  the  part  of  the  South  Kensington 
Department  as  municipal  control  is  guarded  against  inter- 
ference of  the  Local  Government  Board. 

"  The  '  science  and  art '  classes  hitherto  established 
have  derived  their  income  almost  entirely  from  the  grants 
of  South  Kensington  and  school  fees.  The  grants  are 
bestowed  for  results  of  certain  examinations,  the  character 
of  which  I  have  never  approved.  The  system  of  examination 
has  been  accommodated  to  class  instruction  because  the 
Department  has  mainly  encouraged  the  establishing  of 
classes  all  over  the  country,  rather  than  the  promotion  of 
practical  schools  of  science  and  art,  in  fewer  centres,  fully 
equipped  with  apparatus  and  appliances  for  experimental 
and  laboratory  work.  But  where  public  subscriptions,  or 
individual  generosity,  have  enabled  the  managers  of  such 
classes  to  add  the  premises  and  appliances  necessary  for 
sound  and  thorough  training — as,  for  instance,  in  the  case 
of  the  Manchester  Mechanics'  Institute,  formerly  consisting 
of  science  classes,  now  a  technical  school — the  Department 
has  never  exercised  the  slightest  coutrol  though  continuing 
its  grants  for  certain  results. 

"  In  like  manner  the  science  school  of  my  firm  has  always 
received  an  annual  grant  from  the  Department  for  certain 
results,  but  the  teaching  is  adapted  beyond  this  to  the 
requirements  of  our  apprentices,  at  our  own  cost,  and 
managed  in  the  best  way  we  can  conceive  of  without 
reference  to  the  Department. 

"Again,  the  Birmingham  School  of  Art  receives  a  large 
grant  from  the  Department,  but  it  is  a  municipal  school 
maintained  by  the  Corporation,  and  is  controlled  entirely 
by  the  council  on  a  system  they  deem  best.  These 
illustrations  show  that  the  obtaining  of  a  grant  does  not, 
even  at  the  present  time,  restrict  the  operations  of  a  school 
to  the  subjects  or  methods  contained  iu  the  directory  of  the 
Science  and  Art  Department.  An  efficient  and  thoroughly- 
equipped  school  embraces,  of  necessity,  all  the  Department 
requires,  to  qualify  it  for  the  Parliamentary  grant,  without 
adapting  its  teaching  to  any  method  recommended  by  the 
Department. 

"  If  there  are  no  other  means  at  the  back  of  a  school  but 
the  Department  grant  and  low  fees,  of  course  the  teaching 
will  be  feeble  and  unsound  and  the  effect  thereof  transient. 
This,  in  my  opinion,  is  the  condition  of  most  of  the  science 
and  art  classes  throughout  the  country.  But  the  respon- 
sibility for  this  state  of  things  no  longer  rests  with  the 
Department.  The  Technical  Instruction  Act,  though  in- 
complete in  its  range,  at  least  enables  every  community 
throughout  the  country  to  supply  efficient  science  and  art 
schools,  or  to  aid  such  as  exist,  for  its  industrial  population. 

"  The  unstable  support  given  to  the  few  efficient  schools 
we  now  possess,  dependent  on  subscriptions  or  individual 
generosity,  ought  to  be  immediately  supplemented  by  steady 
and  substantial  aid  from  the  local  authority.  The  Parlia- 
mentary grant  will  be  bestowed  as  heretofore,  though  the 
Act  provides  (clause  ;S)>  and  very  properly,  that  the  Science 
and  Art  Department  may  alter  its  conditions.  The  sooner 
a  change  is  made  the  better,  for  the  grants  are  now  given 
for  results  of  a  most  unsatisfactory  kind.  Any  change 
must  necessarily  be  in  the  direction  of  encouraging  more 

B  2 


258 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.     [March  si.  ww. 


sound   and   practical    instruction,   such   as    the    rate-aided 
schools  can  well  afford  to  supply. 

"  Now,  let  us  look  at  the  Act  with  a  view  of  finding  some 
support  for  the  assertion  that  the  Science  and  Art  Depart- 
ment will  lie  '  master  of  the  situation  '  in  the  future. 

"  The  sub-section  (((.)  of  clause  1  provides  for  aid  to  he 
given  to  schools  for  the  time  heing  in  receipt  of  grants 
from  the  Science  and  Art  Department.  This  is  a  guarantee 
to  the  local  authority  that  the  claims  of  such  schools  have 
at  least  some  title  to  he  considered.  Hut  the  amount  of  aid 
depends  entirely  on  the  local  authority.  It  may  decline 
to  entertain  the  application  on  various  grounds.  The 
'  requirements  of  the  district  '  are  to  he  kept  in  view;  the 
quality  of  instruction,  as  compared  with  other  such  schools, 
must  he  regarded,  and  questions  of  management  adjusted 
satisfactorily  to  the  local  authority. 

"A  further  sub-section  (/.)  of  clause  1  provides  that 
differences  of  opinion  may  be  referred  to  the  Department  of 
Science  and  Art,  should  they  arise  between  the  managers  of 
any  school  and  the  local  authority.  The  determining  of  the 
question  is  limited  to  giving  an  opinion  which  the  Department 
lias  no  power  whatever  to  enforce.  The  function  of  the 
Department  will  be  purely  consultative  on  questions  of  this 
kind,  and  probably  seldom  used. 

"  In  these  two  instances  where  the  Science  and  Art 
Department  is  mentioned  in  the  Act  there  is  no  ground 
whatever  for  apprehension  that  local  control  will  be 
interfered  with. 

'*  In  clause  3  the  Department  is  again  named,  but  I  have 
already  dealt  with  this  instance.  It  does  not  affect  local 
control  in  the  least  degree. 

"  In  clause  8  we  have  a  broad  definition  of  technical 
instruction  and  manual  training.  The  clause  is  drawn  to 
protect  a  local  authority  against  being  surcharged  by  the 
auditor  for  having  bestowed  aid  out  of  the  rate  on  a  school, 
in  which,  according  to  his  view,  subjects  were  beiug  taught 
not  included  in  the  terms  of  the  Act.  To  prevent  all 
possibility  of  dispute,  or  any  perplexity  to  the  local  authority 
or  its  legal  adviser,  a  complete  list  of  the  subjects  of 
instruction  which  a  local  authority  may  desire  to  aid — 
beyond  those  mentioned  in  the  directory  of  the  Science 
and  Art  Department — must  be  sent  to  the  Department. 
The  subjects  named  in  the  directory  are  ipso  facto  included 
in  the  terms  of  the  Act,  and  the  auditor  cannot  question 
the  right  to  aid  them.  It  is  obvious  that  this  obligation 
on  the  part  of  the  local  authority  is  expressly  imposed  for 
its  own  protection  and  assistance.  The  only  possible  con- 
trol of  the  Department  will  be  limited  to  a  rejection  of  any 
subject  in  the  list  sent  up  which  did  not  come  within  the 
scope  of  the  Act.  The  power  to  give  an  authoritative 
interpretation  of  the  scope  of  the  Act  must  of  course  rest 
somewhere.  A  court  of  law  is  the  only  alternative,  unless 
a  department  of  the  State  has  this  power. 

"  Now,  it  would  be  altogether  misleading  and  unreasonable 
to  assert  that  a  department  of  the  State,  in  performing 
this  function,  necessarily  becomes  '  master  of  the  situation.' 
It  will  simply  interpret  what  may  be  done  under  the 
Technical  Instruction  Act,  as  the  Local  Government  Board 
interprets  what  a  local  authority  may  do  under  the 
Municipal  Acts.  Were  some  authority  not  created  by 
the  Act  which  could  define,  for  instance,  what  character 
of  workshop  practice  and  the  use  of  tools  was  included  in 
the  term  '  technical  instruction,'  it  might  be  that  an  auditor 
would  hold  that  a  certain  trade  was  being  taught  in  some 
rate-aided  school.  It  is  most  important  that  the  trades 
unions  throughout  the  country  shall  have  ample  security 
that  the  Act  will  not  be  used  in  any  way  other  than  for 
strictly  educational  purposes.  This  security  is  fully  given 
by  the  power  vested  in  the  Department  of  rejecting  any 
subject  in  the  list  submitted  by  a  local  authority  which  is 
outside  the  scope  of  the  Act.  In  the  exercise  of  this 
function  the  Department  has  no  power  whatever  to  dictate 
what  shall  be  taught  under  the  Act  or  to  inspect  the 
methods  of  teaching.  All  or  any  subjects  covered  by  the 
Act  may  be  aided  by  a  local  authority  according  to  the 
requirements  of  the  industries  of  the  locality  without  let 
or  hindrance.  The  Department  can  only  assist  local 
interests  when  consulted,  and  cannot  thwart  them  at  any 
time  under  any  pretext  whatever.    The  initial  inconvenience 


or  delay  in  applying  to  the  Department  to  lay  on  the 
table  of  the  House  a  list  of  subjects  which  a  local  authority 
intends  and  determines  to  encourage  the  teaching  of  out 
of  the  rate,  is  but  a  slight  matter,  and  once  done  the 
Department  may  never  be  appealed  to  again. 

"  Suffice  it  to  say  in  conclusion — and  I  do  so  positively 
without  fear  of  authoritative  contradiction — that  from  every 
point  of  view  the  most  complete  control  will  ever  rest  with 
the  local  authorities  and  local  managers  over  all  schools  for 
technical  instruction  aided  by  the  local  rate  under  the 
Technical  Instruction  Act.  All  beginnings  are  more  or  less 
difficult.  This  Act  will  encounter  some  difficulties  no  doubt, 
but  I  am  sure  they  will  not  be  serious  if  not  created  by 
unreasonable  opponents.  In  the  course  of  even  a  short 
time,  amendments  maybe  suggested  from  experience  which 
Parliament  will  readily  sanction.  Meanwhile  we  ought  to 
use  '  whatever  of  good  the  present  brings,'  and  so  make  the 
best  and  surest  preparations  for  better  things  to  come." 

The  Chairman  went  on  to  say  that  the  Act  appeared  to 
him  to  be  the  practical  outcome  of  the  desire  of  those  who 
were  in  favour  of  more  extended  and  efficient  technical 
instruction.  Schools  in  which  technical  subjectsand  scientific 
principles  pertaining  to  industries  were  taught,  never  could 
be  self-supporting  for  the  simple  reason  that  the  fees  would 
have  to  be  fixed  at  such  a  high  rate  as  to  make  them 
prohibitory  to  the  poorer  students,  and  thus  defeat  the 
primary  object,  viz.,  the  extension  of  the  teaching  of 
technical  subjects  to  the  masses.  The  primary  object  of 
the  Act  was  to  provide  a  fixed  monetary  contribution  out  of 
the  rates  for  the  purpose  of  technical  instruction.  What- 
ever its  minor  faults  might  be,  members  could  hardly  object 
to  the  principle  of  the  Act,  and  no  doubt,  as  necessity  arose, 
any  shortcomings  which  might  come  to  light  would  be 
amended. 

Mr.  Carpentkb  said  they  were  all  aware  that  very  recently 
a  strong  body  of  memorialists,  representinj;  all  the  most 
important  educational  institutions  in  the  city,  had  waited 
upon  the  town  council  of  Manchester,  praying  that  it  would 
adopt  the  provisions  of  the  Technical  Instruction  Art, 
1889.  and  he  hoped  that  his  remarks  would  not  be  out  of 
order  with  the  resolution  to  be  submitted  to  that  meeting 
requesting  that  a  memorial  should  also  be  presented  from 
the  Manchester  Section  of  Chemical  Industry  to  the  same 
effect.  To  Mr.  Mather  they  were  indebted  not  only  for  his 
share  in  the  Bill  as  it  stood,  but  at  various  times  for  his 
earnest  advocacy  of  its  adoption,  and  for  his  constant 
endeavours  to  remove  the  misconceptions  that  still  existed 
in  the  minds  of  many  as  to  the  real  powers  conferred  by 
the  Act.  The  history  of  some  of  these  misconceptions  in 
Manchester  it  might  be  interesting  and  instructive  to  trace. 
To  begin  with,  when  the  Bill  was  before  Parliament  in 
August  last  year,  the  deputy  town  clerk  called  the  attention 
of  the  Parliamentary  Committee  of  the  Corporation  to  an 
amendment  proposed  by  Mr.  Mather,  making  it  compulsory 
for  local  authorities  to  contribute  out  of  the  rates,  with  the 
result  that  the  Corporation  petitioned  against  the  proposed 

'  amendment.  Mr.  Mather,  however,  withdrew  his  amend- 
ment from  the  paper  before  committal  of  the  Bill,  and  the 
whole  action  of  the  Corporation  Parliamentary  Committee 
therefore  fell  through.  This  might  cause  people  to  think 
that  because  the  Corporation  had  petitioned  against  the 
Hill  there  must  be  some  objection  to  it,  whereas  the  only 
objection  was  simply  as  to  whether  they  "  may  "  or  "  must  " 
contribute  out  of  the  rates,  the  Bill  as  drawn  by  the 
Government  having  been  always  an  "  enabling "  Bill. 
Early  in  September  the  National  Education  Association 
held  a  meeting,  which  was  addressed  by  the  Hon.  Lyulph 
Stanley,  who  unfortunately  made  a  very  severe  attack  upon 
the  Bill,  stating,  inter  alia,  that  it  assisted  denomina- 
tionalism,  and  doing  all  in  his  power  to  raise  the  denomina- 
tional bogey.  Mr.  Mather  was  not  able  at  the  time  to 
reply,  but  on  September  13th  he  did  reply,  and  being  at 
some  distance  from  home  he  was  not  aware  of  the  action 

I  which  the  Corporation  had  taken  in  the  matter.  He  (Mr. 
Carpenter),  on  September  12th,  explained  the  real  stati'  of  the 
r:\~c  as  above  detailed.  On  November  27th  a  conference 
was  held  in  Manchester  at  which,  in  addition  to  the  expla- 
natory  address  of  Mr.  Mather,  Sir  Henry  Roscoe  read  an 
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address  showing  how  far  the  Act  had  been  put  in  operation, 
and  General  Donelly  was  present  from  the  Science  and  Art 
Department,  South  Kensington,  hut  he  certainly  was  not 
too  communicative  in  his  replies  to  the  questions  addressed 
to  him,  and  so  not  only  failed  to  remove  previously  existing 
misconceptions,  but  unfortunately  was  the  innocent  cause 
of  establishing  fresh  ones  in  the  minds  of  some  of  those 
who  were  present.  The  next  feature  that  presented  itself 
was  the  memorial  of  the  various  bodies  who  hoped  to  obtain 
grants  under  the  Act,  led  by  Mr.  Oliver  Heywood,  on 
behalf  of  the  Manchester  Technical  School ;  and  looking 
over  the  Manchester  papers  he  was  surprised  to  see  a  letter 
written  by  a  Bradford  gentleman,  in  which  town  the  Brad- 
ford Technical  School  had  been  applying  for  a  grant,  in 
which  the  writer  seemed  to  be  labouring  under  the  same 
misapprehension  as  to  the  powers  of  control  exercised  by 
the  local  authorities  under  the  Act,  as  he  stated  that  the 
Bradford  Corporation  had  allowed  the  memorial  to  lie 
on  the  council  table  with  contempt,  and  he  hoped  the 
Manchester  Council  would  assume  the  same  attitude  as  had 
been  shown  to  the  Bradford  memorialists.  He  (Mr.  Car- 
penter) hoped  this  spirit  did  not  prevail  in  Manchester. 
Another  feature  which  he  desired  to  bring  before  them  was 
the  difficulty  which  evidently  existed  with  regard  to  school 
boards.  He  knew  that  an  opinion  prevailed  among  some 
of  the  members  of  the  Manchester  School  Board  that 
because  the  Act  did  not  give  them  everything — that  there- 
fore it  was  badly  drawn,  and  should  not  have  been  passed. 
He  thought  that  those  school  boards  which  had  not  made 
use  of  the  powers  which  they  already  possessed  should  not 
cry  out.  Take,  as  an  instance  of  what  can  be  done  in 
technical  instruction,  the  action  of  the  Birmingham  School 
Board  in  establishing,  in  conjunction  with  the  Science  and 
Art  Department,  Smith  Kensington,  their  advanced  classes. 
The  strong  point  about  the  Birmingham  system  was  that  the 
pupils  in  these  technical  classes,  who  had  already  gone 
through  the  higher  standards,  were  obliged  to  enter  for  not 
less  than  two  years,  and  optionally  for  three,  allowing  ample 
time  for  sound  and  methodical  instruction,  and  he  thought 
that  was  the  basis  on  which  all  technical  instruction  should 
proceed. 

Dr.  Bailky  said,  as  he  had  introduced  this  question  at  the 
last  meeting,  perhaps  it  was  due  to  those  present  that  he 
should  say  something  about  their  position  in  the  matter.  A 
sub-committee  was  appointed  last  month  to  draw  up  a 
memorial  for  presentation  to  the  City  Council  urging  them 
to  support  the  Bill,  and  it  had  been  his  intention  to  have 
brought  this  before  the  last  nut  ting  of  the  Section,  but 
being  informed  on  good  authority  that  the  Science  and  Art 
Department  would  dictate  subjects,  appoint  examiners,  and 
practically  control  the  working  of  the  Act,  he  declined  to 
have  anything  further  to  do  with  the  memorial.  However, 
Mr.  Mather  now  told  them  in  his  letter  that  the  apprehension 
of  the  Department  becoming  masters  of  the  situation  by 
the  Act  was  absolutely  groundless,  as  the  Department  would 
simply  act  as  a  board  of  reference.  Under  these  circum- 
stances it  seemed  to  him  to  be  very  desirable  that  they 
should  memorialise  the  City  Council  in  the  strongest  manner 
possible,  urging  them  to  adopt  the  Bill.  They  had  in 
Manchester  a  number  of  schools  engaged  in  technical  in- 
struction, and  this  was  also  encouraged,  to  some  extent,  by 
the  City  Guilds,  but  in  neither  case  was  adequate  support 
given  to  such  teaching.  They,  as  a  Society  engaged  in  the 
practical  application  of  science,  recognised  that  the  subjects 
taught  by  the  Science  and  Art  Department  did  not,  in  so  far 
as  referred  to  the  elementary  stage  (and  a  very  large 
majority  never  got  past  this),  come  up  to  such  a  standard 
as  would  enable  a  student  even  to  follow  up  those  studies 
which  would  be  useful  to  him  in  his  special  industry,  and  it 
was  in  this  respect  they  felt  that  the  Department,  whose 
system  was  such  as  to  encourage  the  most  superficial 
knowledge  in  a  multitude  of  subjects  rather  than  sound 
knowledge  in  two  or  three,  was  not  the  proper  body  to  carry 
out  the  provisions  of  the  Bill.  Whatever  advantages  or  dis- 
advantages they  might  suffer  under  with  regard  to  Germany 
or  other  countries,  there  could  be  no  doubt  about  the  fact 
that  such  classes  as  were  held  in  those  countries  were 
attended  by  those  actually  engaged  in  industrial  pursuits, 
whereas,  in  this  country  a  very  large  percentage  of  those 


who  attended  science  classes  were  school  boys  and  persons 
who  were  unconnected  with  the  industries.  Yet  there  must 
be,  iu  Manchester,  50,000  people  engaged  in  industries  who 
would  derive  benefit  from  a  knowledge  of  those  scientific 
principles  and  by  a  further  knowledge  of  the  subjects 
connected  with  their  particular  industries.  But  from 
inquiries  he  had  made,  the  number  who  were  receiving 
scientific  instruction  did  not  exceed  5  per  cent,  of  those  so 
engaged.  Now,  these  were  facts  which  ought  to  appeal  to 
everyone,  and  especially  to  the  City  Council,  and,  unless 
such  a  matter  was  dealt  with  by  those  immediately  interested, 
it  is  not  likely  to  be  dealt  with  by  any  central  organisation, 
and  for  these  reasons  they  were  fully  convinced  that  the 
City  Council  had  a  great  work  before  them,  if  they  could 
efficiently  carry  it  out.  What  was  wanted  was  a  bond  of 
union  between  the  civic  authorities  and  manufacturers  in 
order  to  make  technical  education  in  this  district  a  practical 
success,  and  for  this  reason  he  hoped  the  resolution  he  had 
to  propose  would  be  well  supported. 

Mr.  Gkimshaw  said  that  as  there  were  a  number  of 
gentlemen  present  who  were  not  members  of  the  Society, 
but  who  were  directly  interested  in  the  teaching  of  technical 
subjects,  he  would  offer  a  few  remarks  as  to  the  position 
which  the  Society  held  in  the  matter.  He  believed  he  was 
right  in  statiug  that  the  point  which  they  had  wished 
Mr.  Mather  to  enlighten  them  upon  was  : — Whether,  under 
the  Technical  Instruction  Act  of  1>89,  education  could  be 
given  in  a  way  not  prescribed  by  the  syllabus  of  the  Science 
and  Art  Department  and  in  subjects  not  contained  in  that 
syllabus  ?  If  such  was  not  the  case,  then  he  believed 
that  the  Manchester  Section  of  the  Society  would  not 
concern  itself  in  any  way  with  the  Act,  or  waste  any  time  in 
considering  its  provisions.  The  Section  only  professed  to 
speak  for  the  chemical  industries,  as  they  did  not  know  the 
exact  form  of  technical  instruction  required  by  the  cotton, 
iron,  coal,  and  engineering  trades,  or  others,  except  at  the 
points  in  which  those  trades  touched  the  manufacturing  of 
chemicals.  With  regard  to  technical  instruction  having  for  its 
object  the  elevation  and  improvement  of  chemical  industries, 
they  had  an  opinion  in  which  he  believed  they  were  inclined 
to  be  rather  bigoted.  At  a  meeting  of  this  Section  in 
February  1889,  before  the  passing  of  the  Act,  a  pretty 
general  opinion  was  expressed  that  what  the}'  wanted  to 
see  erected  was  a  system  or  a  set  of  institutions  by  means  of 
which  they  could  have  professors  of  industrial  chemistry, 
and  in  addition  highly-educated  masters  and  owners  of 
chemical  works,  and  a  superior  class  of  technically-educated 
managers  and  foremen.  With  regard  to  the  workmen 
engaged  in  chemical  industries,  they  considered  that  a  good 
elementary  education,  with  due  attention  to  scientific 
subjects  as  part  of  the  curriculum,  would  render  them  fit  to 
do  their  best  as  workers  in  chemical  j-ards  when  they  had 
had  a  few  years  under  the  properly  equipped  foremen, 
managers  and  masters,  whom  they  wished  to  create.  Not 
that  the  chemical  technologist  was  non-existent  at  the  time, 
but  where  was  the  professor  of  technical  chemistry  ?  Mr. 
Mather  would  see  that  if  this  position  was  correct,  the  chief 
concern  of  this  Section  was  not  with  elementary  education 
and  what  could  be  taught  under  the  South  Kensington 
syllabus,  but  "  Whether  it  was  impossible  for  new  authorities 
to  use  new  powers  to  commence  a  system  of  scientific 
technical  education  outside  and  above  the  Science  and  Art 
Department  curriculum."  Now,  when  this  Act  had  got  into 
operation,  he  hoped  there  would  be  more  inspection  and 
less  examination.  They  also  wanted  higher  elementary 
and  good  secondary  schools,  and  technical  schools,  and  the 
production  of  better  teachers.  He  believed  the  City  of 
London  Guilds,  more  particularly  the  Finsbury  School  and 
Central  Institute,  did  more  fully  approach  the  realisation  of 
a  proper  scheme  of  education  than  the  South  Kensington 
Department.  Instruction  under  the  Act  should  be  more 
practical  and  less  professional ;  for  true  technical  instruction 
resided  somewhere  between  the  secondary  schools — of  which 
this  country  was  almost  devoid — and  the  colleges.  What  was 
wanted  was  something  iu  place  of  the  mechanics'  institute, 
where  sound  technical  instruction  at  a  small  rate  of  cost 
could  be  obtained.  To-day  they  had  the  merest  shadow  of 
such  plaoes,  and  they  felt  curious  to  know  whether  the 
pcuu}'  provided  under  the  Act  would  be  the  shadow  of  tho 
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money  which  would  be  provided  by  a  far-seeing  Government 
to  accomplish  such  a  nationally-important  object.  He  knew 
the  difficulties  which  Mr.  Mather  and  .Sir  Henry  Roscoe  had 
had  to  deal  with  in  the  House  of  Commons.  What  was 
really  wanted  was  home  rule  in  technical  education,  so 
that  each  locality  could  deal  with  its  own  industries,  and  he 
nas  very  glad  that  Mr.  Mather  had  given  them  some  hope 
of  this  being  accomplished  under  the  Act. 

Mr.  J.  H.  Reynolds,  Secretary  of  the  Manchester 
Technical  School,  said  he  was  himself  engaged  in  adminis- 
tering technical  education  in  the  city  of  Manchester,  and  no 
one  knew  better  than  he  did  how  deficient  were  the  means 
at  the  command  of  the  technical  school  to  full}-  accomplish 
the  object  its  council  had  in  view  in  establishing  an  institu- 
tion where  a  thorough  system  of  technical  instruction  could 
be  carried  out.  The  Id.  in  the  £  allowed  by  the  Act  would 
produce  about  10,500?.  a  year,  hut  the  memorialists  who 
recently  approached  the  Corporation  thought  that  a  Id.  rate 
would  be  sufficient  to  meet  present  demands.  He  fully 
concurred  in  the  Chairman's  remarks  that  no  thorough 
system  of  technical  instruction  could  be  made  self-supporting, 
as  the  expense  of  workshops  and  appliances  would  be  too 
costly.  He  agreed  with  Dr.  Bailey,  that  only  about  2,500 
students  in  the  city  and  district  took  up  the  study  of 
technical  subjects  with  a  view  of  improving  their  knowledge 
with  regard  to  their  respective  trades,  and  that  the  bulk  of 
the  students  attended  the  science  and  art  classes  simply  for 
the  purpose  of  extending  their  general  knowledge.  <  Inly 
those  practically  engaged  in  the  various  industries  would  be 
able  to  say  in  what  way  and  to  what  extent  technical 
instruction  benefited  them  ;  and  for  this  reason  he  thought 
no  such  system  cotdd  be  usefully  and  wisely  administered 
by  the  school  hoard,  which  was  elected  for  a  very  different 
purpose.  He  was  of  opinion,  therefore,  that  the  City  Council, 
in  association  with  a  committee  of  commercial  and  manu- 
facturing experts,  could  deal  with  the  matter  more  efficiently. 
If  the  Act  was  to  be  of  any  value  it  must  be  administered 
by  those  who  fully  understood  local  requirements  ;  but  this 
could  not  be  effected  if  the  matter  was  left  in  the  hands  of 
a  central  authority  in  Loudon,  which  could  not  be  in  touch 
with  those  mostly  interested  in  carrying  out  the  provisions 
of  the  Act.  There  was,  however,  no  real  ground  for  appre- 
hension that  the  Science  and  Art  Department  would  unduly 
interfere  in  the  administration  nor  with  the  subjects  dealt 
with  under  the  Act. 

Mr.  J.  S.  THORNTON  said  there  was  a  widespread  feeling 
that  under  the  -Vet  the  influence  of  the  Science  and  Art 
Department  would  he  confined  to  schools  in  art  centres, 
and  if  that  were  so  he  agreed  with  Dr.  Bailey  and  Mr.  Grim- 
shaw  that  that  would  be  contrary  to  the  meaning  of  the 
Act.  Those  gentlemen  were  very  much  convinced  of  the 
unwisdom  of  the  Science  and  Art  Department,  and  their 
proposal  seemed  to  be  that  a  scheme  should  be  adopted 
which  would  make  the  Act  more  widespread  in  its  influence 
and  increase  its  power.  The  Science  and  Art  Department 
went  in  for  many  things,  but  not  much  of  any,  and  in  his 
opinion  it  was  an  Augean  stable  which  required  cleaning 
out.  The  question  was  : — How  far  would  the  adoption  of 
the  Act,  that  is  to  say,  the  extension  of  the  science  and  art 
examinations,  assist  technical  education  in  the  direction  they 
so  much  desired  ?  The  report  of  the  Commissioners  on 
Technical  Education  stated  that  in  our  staple  industries  we 
were  still  ahead  of  other  countries,  and  that  in  not  one  of 
our  special  lines  did  we  need  much  improvement ;  but  the 
question  was  : — Would  the  Science  and  Art  Department 
produce  a  supply  of  such  chemists  as  our  manufacturers 
of  beetroot  sugar  required,  and  Mich  as  Germany  possessed  ? 
The  present  system  of  examinations  encouraged  teachers 
to  make  money  out  of  them,  and  this  debased  both  teacher 
and  pupil. 

Mr.  Wit  Thomson  wished  to  know  whether  there  was 
any  stipulation  as  to  how  the  money  raised  by  levying  the 
rate  was  to  be  spent?  He  contended  that  it  was  quite 
impossible  to  teach  people  trades  by  any  system  of 
technical  education.  If  they  wished  to  learn  a  trade  they 
must  go  into  the  workshops.  Technical  education  ought 
toaim.it  teaching  the  fundamental  principles  involved  in 


all  trades.  He  thought  the  Science  and  Art  Department 
would  be  the  proper  authority  to  control  these  matters,  as 
they  would  have  more  experience  than  would  be  likely  to 
be  found  in  any  local  body  of  men. 

Dr.  Bailey  then  moved,  and  Mr.  Grimshaw  seconded, 
the  following  resolution,  which  was  put  to  the  meeting  and 
carried  unanimously  :— 

"  That  this  meeting  of  the  Manchester  Section  of  the 
Society  of  Chemical  Industry,  having  considered  Mr. 
Mather's  statement,  expresses  its  hearty  approval  of  the 
Technical  Instruction  Act,  1889,  and  desires  the  committee 
of  the  Section  forthwith  to  prepare  and  arrange  for  the 
presentation  of  a  memorial  to  the  mayor  and  town  council 
of  Manchester,  praying  them  to  carry  out  the  provisions 
of  the  Act." 


f^rtorastle  lectio n. 


Chairman :  T.  W.  Stuart. 
Vice- Chairman :  P.  P.  Bedson. 


Committee : 


A.  Allhusen. 
G.  T.  France. 
G.  Gatheral. 
John  Glover. 
T.  W.  Lovibonil. 
John  Pattinson, 


II.  E.  Procter. 

B.  S.  Proctor. 
W.  W.  Proctor. 
W.  L.  Rennoldson. 

C.  H.  Ridsdale. 
J.  E.  Stead. 


Hon.  Local  Secretary  and  Treasurer: 
Dr.  J.  T.  Dunn,  The  School,  Gateshead. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


Mating  held  in  the  College  of  Science,  Thursday, 
March  6t'h,  1890. 


DR.    BEDSON    IN    THE    CHAIR. 


ON  GANTLER'S  METHOD  OF  ESTIMATING 
TAX  XIX. 

BY    HENRY    R.    TROCTER,    F.C.S. 

It  must  be  admitted  that  a  rapid  and  exact  method  of 
estimating  tannin  in  dilute  solutions  is  still  a  desideratum, 
and  it  was  therefore  with  much  interest  and  some  hopefulness 
that  I  began  experiments  with  the  method  recently  published 
by  F.  Gautler  (Zeits.  f.  angew.  (hem.  1889,20;  Jour.  Soc. 
Dyers  and  Colourists,  V.  176),  in  which  the  determination 
is  made  with  permanganate  in  a  boiling  solution.  He 
employs  a  solution  of  permanganate  of  about  4  grms.  per 
litre,  acidities  10  cc.  of  the  tannin  infusion  with  10  cc.  of 
dilute  sulphuric  acid  (strength  not  stated),  and  adds  the 
permanganate  in  small  quantities  to  the  nearly  boiling 
solution,  pausing  between  each  addition  till  decolouration 
takes  place.  When  in  the  end  a  precipitate  of  manganese 
hydrate  forms  which  no  longer  disappears  even  on  vigorous 
boiling,  about  1  cc.  of  permanganate  is  added  in  excess,  and 
the  strong  boiling  is  repeated  several  times,  which  causes 
the  disappearance  of  the  red  colour,  and  the  separation  of  a 
dense  brown  precipitate.  This  is  then  removed  by  the 
addition  of  a  known  quantity  of  oxalic  acid,  and  the  titration 
completed  in  the  usual  way  without  boiling,  and  the  per- 
manganate equivalent  to  the  oxalic  acid  is  deducted. 
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Gantler  shows  by  a  series  of  estimations  that  the  result  is 
not  materially  affected  by  the  concentration  of  the  per- 
manganate employed  or  the  strength  or  quantity  of  the 
tannin,  and  finds  as  the  average  result  of  his  experiments 
that  1  grm.  of  pure  tannin  consumes  3  ■  988  grnis.  of  per- 
manganate, while  he  states  that  the  amount  reduced  by  other 
tannins  is  not  very  different,  but  that  on  this  point  he  is 
experimenting  farther. 

My  experiments  have  so  far  been  confined  to  solutions  of 
pure  tannin  and  infusions  of  oak  bark,  and  in  the  main  hear 
out  these  results  j  but  1  find.las  indeed  was  rather  to  be 
anticipated,  that  the  amount  of  permanganate  consumed  is 
materially  influenced  by  the  excess  of  permanganate  added, 
and  the  amount  of  boiling  to  which  it  is  submitted.  In  this 
way  I  obtained  with  an  infusion  of  oak  bark  results  varying 
from  17-  6cc.  to  19-8cc.  of  permanganate,  and  it  is  probable 
that  still  higher  figures  would  have  been  given  by  employing 
still  greater  excess,  or  repeating  the  boiling  and  addition  of 
permanganate.  Gantler  assumes  that  he  obtains  a  complete 
oxidation,  but  calculating  from  received  formulae,  1  molecule 
of  tannin,  C'uH^Oi,,  would  require  24  atoms  of  O  for 
complete  oxidation  to  carbonic  acid  and  water,  and  this  is 
equivalent  to  4  •  7  grms.  of  permanganate  for  1  grm.  of  tannin. 
No  possible  theoretical  changes  in  the  formula  would  mate- 
rially affect  this  result,  which  is  in  agreement  with  the  observed 
percentages  of  ultimate  analysis.  It  is  therefore  clear  that 
towards  the  end  of  the  reaction  some  product  is  formed 
which  is  very  difficult  of  further  oxidation,  and  it  also  seems 
probable  that  in  presence  of  manganese  sulphate,  dilute 
solutions  of  permanganate  on  long-continued  boiling  are 
gradually  decomposed  with  loss  of  oxygen.  At  any  rate,  if 
Gantler's  method  be  applied  to  the  oxidation  of  oxalic  acid, 
results  much  in  excess  of  the  truth  are  obtained. 

It  is  probable  that  by  adherence  to  a  rigid  scheme  of 
operation,  concordant  results  might  be  obtained,  but  such 
results  could  have  at  best  but  a  comparative  value,  and  no 
greater  claims  to  accuracy  than  those  of  the  Lowenthal 
method,  which,  when  a  standard  solution  of  pure  tannin  is 
treated  in  exactly  the  same  way  as  the  infusion  under 
examination,  gives  fairly  satisfactory  and  reliable  results. 

I  have  had  no  opportunity  of  consulting  Gantler's  paper 
in  the  original,  but  if  the  translation  in  the  Journal  of  the 
Society  of  Dyers  be  a  correct  representation  of  his  views,  it  is 
quite  clear  that  he  has  not  fully  grasped  the  principle  of  the 
Lowenthal  method  as  improved  by  von  Schroeder.  He 
speaks  of  part  only  of  the  tannin  being  oxidised  in  this 
method,  Inn  as  I  have  explained  in  a  previous  paper  read 
before  this  Society  (this  Journal,  1886,  79— 82),  the  whole  of 
the  tannin  present  is  oxidised,  though  not  to  its  ultimate  limit 
of  carbonic  acid  and  water,  but  to  some  intermediate 
products  which  have  not  been  determined  ;  and  the  office 
of  the  indigo  is  not  merely  that  of  an  indicator,  but  of  a 
regulator  of  the  degree  to  which  this  oxidation  is  carried. 
I  need  not  repeat  details  which  have  been  fully  explained 
before,  but  the  gist  of  von  Schroeder' s  improvement  is  that 
the  solution  under  examination  is  directly  compared  with 
one  of  pure  tannin  titrated  under  exactly  the  same  con- 
ditions, and  therefore  oxidised  in  the  same  way,  and  he 
has  specially  insisted  on  the  point  that  such  comparisons 
as  Gantler  makes  of  the  absolute  quantity  of  permanganate 
consumed  are  of  no  scientific  or  practical  value.  Much 
may  be  said  against  the  special  so-called  "  one  cubic 
centimetre"  method  which  von  .Schroeder  adopted  as  his 
working  process,  but  nothing  against  the  sound  system 
of  direct  comparison  which  he  advocated.  Gantler  is  also 
quite  wrong  in  his  assumption  that  the  Lowenthal  method, 
properly  executed,  does  not  give  results  very  approximately 
agreeing  with  the  gravimetric  one,  and  seems  quite  to  have 
overlooked  the  fact,  well-known  to  all  chemists  who  have 
examined  the  subject,  that  in  dealing  with  tannins  other 
than  gallotannic  acid  it  is  necessary  to  employ  reduction- 
factors  dependent  on  the  nature  of  the  tannin  in  question, 
that  of  oak  bark  consuming  approximately  only  two-thirds 
as  much  permanganate  as  gallotannic  acid. 

Gantler  also'  states  that  by  his  method  the  amount  of 
matter  not  tannin  estimated  is  so  small  that  for  technical 
purposes  it  may  generally  be  neglected.  This  is  decidedly 
incorrect,  as  in  four  samples  of  oak  bark  which  I  examined 
by  this  method  it   averaged   over  25  per  cent,  of  the  total, 


and  it  is  to  be  borne  in  mind  that  while  Lowenthal's  method 
is  practically  unaffected  by  any  gelatinous  matter  which  may 
be  dissolved  from  the  hide  powder  used  in  removing  tannin 
in  order  to  estimate  by  difference,  the  same  is  by  no  means 
the  case  with  Gantler's,  and  gelatine  precipitation,  which  as  a 
technical  method  with  Lowenthal  is  rapid  and  satisfactory, 
is  with  Gantler  not  to  be  thought  of.  While  I  do  not  deny 
the  possibility  that  a  useful  method  may  ultimately  be  based 
on  Gantler's  idea,  I  think  I  have  said  enough  to  prove  that 
in  its  present  condition  it  cannot  supersede  Lowenthal's. 

Discussion. 

Dr.  l)r  xx  saiil  that  there  was  no  doubt  as  to  the  evolution 
of  free  oxygen  when  permanganate  was  boiled  with  solutions 
of  manganese  salts  in  presence  of  acid,  even  with  dilute 
solutions.  The  result  varied  with  the  proportions  of  the  two. 
So  long  as  the  proportion  of  permanganate  was  less  than 
that  corresponding  to  the  equation — 

2  KMn04  +  3  MnS04  +  2 1 1,0  =  K=S04  +  2  ILSO,  +  5  Mn03 

no  free  oxygen  was  given  off,  and  the  whole  of  the  available 
oxygen  of  the  permanganate  was  present  in  the  precipitate  of 
manganese  dioxide ;  but  as  the  proportion  of  permanganate 
increased,  a  gradually  increasing  amount  of  oxygen  was 
given  off,  till  the  state  of  things  represented  by — 

2  KMu04  f  MnS(>4  =  K;SU4  +  3MnO.,  +  02 

was  reached,  after  which  any  excess  of  permanganate 
appeared  to  be  unaffected. 

Mr.  Procter  thought  that  perhaps  the  acid  became 
sufficiently  concentrated,  during  the  boiling  in  Gantler's 
method,  to  act  on  the  manganese  dioxide  formed,  because 
in  practice  the  amount  of  permanganate  added  was  never  so 
great  as  that  in  the  first  equation  given  by  Dr.  Dunn. 

Dr.  Bedsox  inquired  whether  the  actual  products  of  the 
oxidation  of  tannin  by  permanganate  had  been  investigated, 
as  the  amount  of  oxygen  used,  according  to  Mi'.  Procter,  was 
always  less  than  that  needed  for  the  complete  conversion  of 
the  tannin  into  water  and  carbon  dioxide.  He  suggested  as 
a  probability  the  formation  of  one  of  the  hydroxyhenzoic 
acids,  themselves  compounds  of  considerable  stability. 


Mr.  Procter  then  drew  attention  to  a  curious  case  of 
corrosion  of  a  glass  bottle,  which  had  been  used  to  contain 
potassium  carbonate  solution,  and  in  which  this  solution  had 
stood  without  being  used  for  some  years.  The  whole  upper 
part  of  the  bottle,  from  the  level  of  the  surface  of  the  liquid 
upwards,  was  found  to  be  roughened  and  corroded,  while  the 
portion  in  contact  with  the  solution  was  not  so. 


Dr.  Bedsox  then  gave  a  demonstration  of  a  gas  analysis 

apparatus.  The  apparatus  was  practically  that  of  Dittmar, 
with  a  modification  in  the  mode  of  transferring  the  gas  from 
the  laboratory  tube  to  the  absorbing  pipettes  and  back 
again.  This  consisted  of  an  ordinary  Hempel's  pipette, 
provided  with  a  three-way  tap  between  the  reagent  bulb  and 
the  capillary  tube.  The  capillary  tube,  the  reagent  bulb, 
and  a  small  moveable  mercury  reservoir  can  thus  be  made 
to  communicate  with  one  another  two  at  a  time,  so  that  the 
capillary  tube  can  be  filled  with  mercury,  and  the  transfer 
of  gas  made  in  both  directions  without  allowing  any  of  the 
reagent  to  pass  the  tap  and  get  into  the  capillary  tube. 
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A  BRIEF  HISTORY  OF  THE  CHEMICAL  MANUKE 
INDUSTRY,  WITH  SPECIAL  REFERENCE  TO 
THE  NORTH  OF  ENGLAND. 

BY    JOHN    MOKKISOX,    CHEMICAL    ENGINEER,    NEWCASTLE- 
ONTTNE. 

General  Features. — Liebig,  in  his  "Agricultural  Chemistry," 
published  in  1840,  states  that  "perfect  agriculture  is  the 
true  foundation  of  all  trade  and  industry,"  and  "  of  the 
riches  of  States."  In  it  he  further  prophesies  that  "  a  time 
will  come  when  plants  growing  upon  a  field  will  be  supplied 
with  their  appropriate  manures  prepared  in  chemical  manu- 
factories— when  a  plant  will  receive  only-  such  substances  as 
actually  serve  it  for  food,  just  as  at  present  a  few  grains  of 
quinine  are  given  to  a  patient  afflicted  with  fever,  instead 
of  the  ounce  of  wood  which  he  was  formerly  compelled  to 
swallow  in  addition."  Liebig  likewise  in  the  same  work 
makes  the  important  declaration  that  "  the  most  practical 
method  of  effecting  the  division  of  bones  {for  manurial 
purposes)  is  to  pour  over  them,  while  in  a  state  of  fine 
powder,  halt'  their  weight  of  dilute  sulphuric  acid,  sprinkling 
the  acid  mixture  before  the  plough." 

Origin. — To  the  latter  statement  may  be  credited  the 
origin  of  the  artificial  manure  industry,  though  it  should 
not  be  overlooked  that  so  early  as  IS  17  Sir  James  Murray 
had  experimented  with,  and  had  proven  the  mauurial  value 
of  soluble  phosphates. 

In  the  year  1838,  when  the  British  Association  first  met 
in  Newcastle-on-Tyne,  Messrs.  Lawes  and  Gilbert  began 
their  agricultural  researches.  And  in  the  same  year  Peruvian 
guano  was  first  imported  into  England  as  a  manurial  curiosity, 
being  sold  at  20/.  per  ton. 

Guano  was  at  first,  however,  regarded  by  English 
agriculturists  with  considerable  distrust,  so  that  its  use  did 
not  rapidly  extend  until  in  1841  it  was  specially  brought 
before  the  notice  of  the  Royal  Agricultural  Society.  After 
this  introduction  its  sale  rapidly  increased,  so  that  in  the 
year  186:!,  when  the  British  Association  for  the  second  time 
met  on  Tyiieside,  its  annual  British  consumption  had  reached 
about  100,000  tons,  its  price  having  descended  also  to  about 
12/.  per  ton.  Mr.  Lawes,  at  Deptford,  and  Mr.  Procter,  at 
Bristol,  began  manufacturing  chemical  manures  about  the 
year  1843,  the  former  having  discovered  in  dissolved  mineral 
phosphates  an  excellent  phosphatic  substitute  for  Liebig"  s 
dissolved  bones.  And  as  this  was  only  about  a  year  before 
Dr.  Richardson  commenced  the  business  on  the  Tyne,  the 
North  of  England  was  pretty  well  to  the  front  in  the  race. 

Prejudices. — The  trade  in  those  early  days,  however,  was 
looked  upon  with  considerable  suspicion.  Agriculture  had 
been  carried  on  for  centuries  without  any  adventitious  aids, 
and  what  it  had  never  hitherto  seemed  to  want  it  was 
thought  it  could  never  hereafter  possibly  miss.  The 
digestive  organs  of  his  own  sheep  and  cattle  formed  the 
fanner's  universal  mixing  machine,  and  the  excreta  of  his 
live  stock,  with  occasional  doses  of  marl,  lime,  and  seaweed 
when  obtainable,  comprised  his  sole  manurial  repertory. 
And  being  very  conservative  in  his  disposition,  and  very 
much  wrapped  up  in  his  ancestral  methods,  he  hated 
innovations  with  a  perfect  hatred,  regarding  in  the  light  of 
a  personal  injury  the  advocacy  of  revolutionary  agencies  of 
Which  his  respected  forefathers  had  never  so  much  as 
dreamed. 

In  18G3  the  total  British  make  of  dissolved  manures  had 
reached  about  200,000  tons,  of  which  Mr.  Lawes  himself 
produced  about  a  tenth.  Indeed,  so  important  had  the 
English  manure  trade  then  become,  that  Liebig  trembled, 
and  solemnly  declared  that  England  was  "  robbing  all  other 
countries  of  their  fertility;"  that  "in  her  eagerness  for 
bones,  she  had  turned  up  the  battle  fields  of  Leipzig, 
Waterloo,  and  the  Crimea;"  that  "she  annually  removed 
from  the  shores  of  other  countries  to  her  own  the  mauurial 
equivalent  of  three  millions  and  a  half  of  men  ;"'  that  "  like 
a  vampire  she  sucks  the  heart  blood  from  nations  without 
a  thought  of  justice  to  them  ;  "  and  that  "  it  was  impossible 
that  such  iniquitous  interference  with  the  Divine  order  of 
the  world  should  escape  its  rightful  punishment." 


Liebig  was  not  evidently  a  believer  in  international 
commerce. 

Mineral  Phosphates. — The  introduction  of  prepared 
bone  materials  formed  the  dawn  of  the  chemical  manure 
trade,  as  the  introduction  of  mineral  phosphates  formed  its 
sunrise.  Without  the  latter,  chemical  manuring  must  have 
been  crippled  almost  in  its  infancy.  Had  not,  indeed, 
dissolved  bones  quickly  competed  with  the  earlier  guanos, 
the  price  of  guano  must  have  tremendously  increased. 
And  had  not  mineral  phosphates  risen  to  the  relief  of  bones, 
the  price  also  of  bones  must  have  rapidly  advanced.  When 
all  were  in  use  together,  it  became  purely  a  question  of  the 
survival  of  the  fittest.  And  now  over  40  years  since 
the  contest  for  supremacy  began,  almost  the  youngest 
combatants  seem  the  victors  in  the  fight. 

Worthless  Compounds. — The  chemistry  of  the  early 
manure  trade  was  not  of  a  high  order.  Lots  of  people  with 
a  greater  excess  of  assurance  than  of  honesty  ransacked 
almost  the  heavens,  the  earth,  and  the  sea  to  discover 
refuse  which,  cheaply  wrought  into  friable  condition,  they 
might  ostentatiously  palm  off  upon  the  British  farmer  as 
genuine  manure.  Not  a  few  merchants  seemed  verily  to 
believe  that  guano  itself  was  specially  created  but  as  a 
flavouring  to  their  sand,  clay,  or  pulverised  bricks.  Ami 
the  fanner  was  unfortunately  then  too  ready  to  give  an 
absurd  price  for  scandalous  commodities  if  only  impregnated 
with  a  good  solid  stink.  One  manure,  largely  sold  about 
the  year  185G  at  12/.  per  ton,  was  for  the  most  part 
apparently  a  mixture  of  burnt  ore  and  nitre  cake,  and  even 
years  later  than  that,  mixtures  were  widely  disseminated 
which,  though  pleasantly  remunerative  to  the  seller,  could 
but  be  of  infinitesimal  benefit  to  the  consumer. 

Dissolved  Done  Compounds. — But  the  yearly  increasing 
demand   for    chemical    manures,  and    the    corresponding 

increase  in  the  value  of  bones,  tended  perhaps  to  one 
regrettable  result.  This  was  the  introduction  of  materials 
other  than  simple  bones  and  acid  into  manures  retaining 
the  original  name  of  Dissolved  Bones.  The  augmenting 
scarcity  of  bones  of  course  sternly  demanded  some  cheaper 
substitute.  Consequently  a  class  of  manures  rapidly  came 
into  use  possessing  certain  well-defined  mechanical  charac- 
teristics, and  a  certain  well-recognised  chemical  analysis. 
That  the  successful  production  of  such  manures  has 
immensely  benefited  the  farmer,  there  can  be  no  question. 
And  that  consumers  have  been  thoroughly  satisfied  as  to 
the  results  from  their  use  is  proven  by  their  widespread 
popularity,  and  the  enormous  annual  demand  for  them. 
I !ut  that  for  five  and  twenty  years  they  have  been  associated 
with  a  name  which  does  not  accurately  describe  tin m  is 
certainly  a  pity. 

Bones  have,  ever  since  the  manure  trade  began,  been  in 
some  sense  regarded  as  the  standard  of  phosphatic  purity. 
And  yet  when  calcined  and  sold  as  bone  ash  their  purity  is 
substantially  inferior  to  that  of  various  miueral  phosphates 
now  in  extensive  use.  I'hosphatieally,  indeed,  it  is  difficult 
to  see  the  difference  between  either  bones,  bone  ash,  or 
spent  bone  charcoal,  and  good  mineral  phosphates  of 
similar  analysis.  And  this  especially  when,  as  in  most 
cases,  the  mineral  is  really  a  fossilized  bone  phosphate,  and 
when,  as  is  now  usual,  it  is  before  treatment  very  finely 
ground — much  more  finely  indeed  than  bone  materials. 
Neither  is  it  easy  to  perceive  the  difference — manurially 
considered — between  two  fertilisers  of  similar  analysis,  but 
solely  produced  in  one  case  from  bones  and  acid,  and  in  the 
other  compounded  of  bones,  fish,  or  other  guanos,  animal 
matters,  mineral  phosphates,  and  acid.  So  far  as  the 
soluble  is  concerned  there  ca?i  be  no  difference,  while  as  to 
the  insoluble  it  is  for  the  most  part  a  question  of  mechanical 
division. 

Pure  versus  Impure  Dissolved  Hones. — In  the  Merchandise 
Marks  Act,  1SH7,  chemical  manures  were  not  apparently 
i  contemplated,  and  how  this  Act  will  eventually  deal  with 
the  above  case  of  dissolved  bones  is  by  no  means  certain. 
Something,  however,  should  speedily  be  done.  At  present 
it  is  utterly  beyond  the  power  of  any  commercial  analyst  to 
categorically  certify  the  purity  of  many  samples  of  pro- 
fessedly pure  dissolved  bones.     A  chemist   may  be  able   to 
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express  an  opinion  as  to  the  presence  or  absence  of  mineral 
phosphate  in  the  insoluble  portion,  or  generally  as  to  the 
composition  of  the  manure  being  solely  animal.  But  to 
positively  declare  that  any  given  sample  is  composed  solely 
of  bones  and  acid  is  beyond  his  powers.  And  his  position 
is  materially  aggravated  by  the  many  varieties  of  local  and 
foreign  bones  and  meals  now  in  daily  use.  This  is  very 
burdensome  to  the  conscientious  manufacturer  (and  surely 
he  is  in  the  majority),  for  the  manures  he  designates  and 
supplies  as  pure  have  to  compete  agaiust  others  much  more 
cheaply  produced,  but  which  are  of  similar  appearance 
and  analysis,  and  equally  satisfactory  as  to  purity  to  the 
certifying  chemist,  and  are  really  fully  as  good,  if  not 
better,  for  the  farmer.  For  lots  of  so-called  pure  dissolved 
bones  are  of  an  ammoniacal  analysis  so  high  that  they  could 
not  possibly  be  produced  from  the  best  bones  and  acid 
alone.  If  this,  then,  be  the  case,  why  bother  so  much  about 
purity  ?  And  why  seek  a  guarantee  which  is  of  no  con- 
sequence, aud  which  does  not  admit  of  ready  proof?  Why 
not  let  the  manure  maker  produce  his  soluble  phosphate  in 
the  cheapest  way  he  can  '{  For  does  it  not  seem  quite  as 
unreasonable  to  demand  that  in  any  manure  the  soluble 
shall  be  wholly  from  pure  bones,  as  it  would  be  to  require 
that  sulphate  ammonia  should  at  least  not  be  made  from 
coals  ? 

Reverted  Phosphates. — But,  in  addition  to  this  perplexity, 
there  is  the  vexed  question  of  reverted  phosphates.  Usually 
it  is  admitted  that  soluble  phosphate  is,  on  application  to  the 
soil,  first  precipitated,  and  then  gradually  redissolved  by  a 
rainfall  slightly  acidulated  with  carbonic  anhydride.  And 
if  this  be  really  the  ease,  why  should  not  reverted  phosphate 
be  every  whit  as  good  as  the  soluble,  instead  of  ranking  only 
with  the  ordinary  insoluble  portions  of  a  manure  ?  That 
the  chemical  change  has  taken  place  in  one  case  before  sale, 
and  has  in  the  other  been  deferred  until  after  use,  should 
not  surely  as  at  present  involve  any  very  substantial 
difference  in  the  commercial  value  of  the  manure.  There 
seems  indeed  but  little  doubt  that  the  ordinary  existing 
treatment  of  phosphates  with  acid  is  eventually  but  a  round- 
about method  of  reproducing  the  original  tricalcic  or  bone 
phosphate  in  a  chemically  fine  state  of  division.  And  under 
such  circumstances  reverted  phosphates  are  worthy  of  more 
considerate  treatment  than  in  this  country  the}-  hare 
hitherto  received. 

Anomalies. — It  is  certain,  therefore,  that  much  not  only 
of  the  nomenclature,  but  of  the  usages  of  the  chemical 
manure  business,  demand  substantial  revision.  The  manure 
trader  has  too  long  been  dealt  with  in  a  rather  unfair  way, 
having  been  regarded  not  only  as  a  sort  of  scientific  expert 
to  his  customers,  and  as  responsible  for  the  analyses  and 
condition  of  his  products,  but  as  liable  to  be  called  into 
account  for  the  materials  employed  in  his  handicraft,  as  well 
as  for  the  effects  of  his  manufactures  upon  the  crop.  Surely 
this  ought  not  so  to  be,  for  while  it  is  highly  desirable  that,  to 
the  best  of  his  ability,  the  manure  maker  should  aid  the 
farmer,  there  seems  no  equitable  necessity  that  he  should  be 
his  nurse.  Wurtz,  in  his  History  of  Chemistry,  published 
about  the  time  of  the  1863  British  Association  meeting  in 
Newcastle,  declared  chemistry  to  be  a  French  science.  But, 
had  his  thoughts  momentarily  rested  on  manorial  chemistry 
in  its  commercial  aspects,  he  would  surely  have  made  a 
special  exception  in  its  favour,  for  of  all  branches  of 
science  it  seems  the  most  painfully  inexact.  In  the  matter 
of  analytical  methods  this  is  notorious.  For  even  in  so 
simple  a  question  as  manurial  moisture,  no  existing  method 
of  analytical  statement  expresses  the  actual  fact ;  while  in 
the  examination  of  phosphates  and  ammonia  there  still 
remains — after  two  decades  of  grumbling — the  most  trying 
discrepancies  in  different  operators'  results.  What  excuse 
also  can  decently  be  made  for  continuing  to  express  and  to 
value  soluble  phosphate  not  as  soluble  or  monocalcic  phos- 
phate pure  and  simple,  but  by  the  quantity  of  tricalcic  or 
bone  phosphate  consumed  in  its  production  ?  The  thing 
seems  absurd  on  the  very  face  of  it. 

Superphosphate  Reaction. — Then,  again,  from  Ruffles' 
researches  it  seems  as  if  the  superphosphate  reaction  had 
been  much  misunderstood.  That,  in  fact,  the  change  taking 
place  does  not  simply  involve  the  conversion  of  two  molecules 


of  lime  into  calcic  sulphate,  and  of  the  remaining  molecule 
into  monocalcic  phosphate,  but  that  when  in  ordinary  super- 
phosphates the  maximum  sulphuric  acid  has  been  used  to 
secure  the  desired  chemical  and  mechanical  result,  there 
must  of  necessity  be  present  a  considerable  amount  of  free 
phosphoric  acid  from  the  partial  conversion  into  calcic 
sulphate  of  the  third  molecule  of  lime  ;  and  that  there 
cannot  be  present  any  free  sulphuric  acid.  In  the  case, 
however,  of  superphosphates  prepared  with  sulphate  am- 
monia, Ruffles  also  shows  that  the  great  bulk  of  the 
phosphoric  acid  present  exists  in  the  free  state  ;  that  part 
of  the  sulphate  ammonia  is  converted  by  this  free  acid  into 
ammonium  phosphate  ;  and  that  of  the  rest,  with  the  gypsum, 
a  double  salt  of  ammonia  and  lime  is  probably  produced, 
which  explains  the  hardening  peculiarity  of  such  super- 
phosphates. 

Tyne  Industry. — About  four  years  after  the  publication 
of  Liebig's  work  previously  referred  to,  or  about  the  year 
184-1,  Dr.  Thos.  Richardson  began  the  manufacture  of 
artificial  manures  at  Blaydon.  In  connection  with  this 
venture  he  seems  to  have  attempted  the  utilisation  of  the 
phosphates  contained  in  the  Lemington  iron  slag  deposits, 
but  his  experiments  in  this  direction  were  not  apparently 
very  popular  with  the  fanners  of  that  early  period. 

About  the  year  1848  Air.  Ramsay  commenced  manure 
makiug  at  Dunston ;  and  in  the  year  1849  Mr.  Sampson 
Langdale  began  the  business  at  the  Mushroom.  By  1863 
the  number  of  manure  works  on  the  Tyne  had  increased 
to  seven,  makiug  a  total  annual  output  of  some  15,000  tons. 
Hut  there  were  not  until  long  afterwards  any  factories  on 
the  Wear  or  the  Tees  ;  while  on  our  own  river  ouly  two 
firms,  viz.,  the  Blaydon  Manure  and  Alkali  Company  and  the 
Monkton  Manure  Company  were  at  that  time  makers  of  their 
own  vitriol.  The  other  firms  were  supplied  with  sulphuric 
acid  by  Mr.  Christopher  Myers,  of  Dunston,  Messrs.  Imeary 
and  Co.,  Felling,  the  Jarrow  Chemical  Company,  and  the 
Walker  Alkali  Company. 

The  raw  phosphatic  materials  employed  were  chiefly 
confined  to  bones,  bone  ash,  spent  charcoal,  Cambridge, 
Bedford,  and  Suffolk  coprolites,  and  the  poorer  guauos. 
These  were  allied  with  nitre  cake,  various  waste  nitrogenous 
materials  (such  as  blood),  and  sulphate  ammonia,  the  whole, 
excepting  the  guano  and  a  portion  of  the  bones  and  ash, 
being  British  products. 

Machinery. — The  bones  were  reduced  about  this  jime 
(1863)  by  means  of  serrated  rolls,  and  the  mineral  phosphates 
by  means  of  heavy  edge  runners.  The  materials  were  for  the 
most  part  hand-treated  in  open  tanks  or  troughs,  being  stirred 
with  wood  or  iron  rakes,  but  mechanical  mixers  were  in  pro- 
cess of  adoption.  Apparently,  however,  the  knowledge  brought 
to  bear  upon  the  dissolving  operation  was  extremely  crude,  for 
the  product  was  as  a  rule  very  pasty.  One  lot  of  Tyne  manure 
seems  to  have  been  delivered  at  Dunbar  in  a  state  specially 
characteristic  of  the  Scottish  national  dish — porridge — and  to 
have  required  damming  up  to  prevent  its  outflow  from  the  store. 
Hence  stove-drying  had  frequently  to  he  practised  (though 
it  certainly  could  not  have  been  good  for  the  soluble),  and 
absorption  of  excessive  moisture  by  gypsum  or  tank  waste 
was  an  every-day  mode  of  treatment.  Probably  acid  of  too 
high  strength  was  first  employed  under  the  erroneous 
impression  that  weaker  acid  would  he  less  effective.  And 
the  reaction  was  rendered  less  complete  by  the  imperfect 
reduction  of  the  phosphatic  materials,  as  a  result  of  the 
employment  of  unsuitable  grinding  machinery,  and  of  the 
absence  of  sifting  appliances.  The  importance,  too,  of  the 
presence  of  calcic  carbonate  was  not  then  fully  recognised — 
this  being  shown  by  one  patent  whose  main  object  was  its 
expulsion,  by  calcination  of  the  raw  phosphates  before  use. 
It  is  also  remarkable,  by  way  of  contrast  with  the  present 
exigencies  of  the  trade  that,  owing  to  the  high  cost  of 
sulphuric  acid  (about  5/.  10s.  to  6/.  per  ton  of  "  O.Y.),  the 
great  aim  of  the  early  traders  was  to  spare  it  as  far  as  the}' 
possibly  could.  Hence  the  standard  of  soluble  in  super- 
phosphates was  at  first  very  low,  being  only  some  16  per 
cent.,  rising  to  20  per  cent,  somewhere  about  the  year  1860. 
This  is  iu  marked  contrast  to  the  present  ordinary  standard 
of  29  to  31  per  cent.,  and  to  the  existing  production  of 
strengths,  rising  up  to  over  40  per  cent. 
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Statistics. — In  1863  there  was,  as  regards  the  Tyne,  neither 
any  import  trade  in  raw  phosphates  or  export  trade  in 
chemical  manures,  the  entire  business  of  that  date  being 
local  and  coastwise.  The  sole  exception  to  this  was  hones, 
of  which  in  that  year  507  tons  were  imported  from  the 
Continent,  and  811  tons  from  South  America,  making  a 
total  of  1,318  tons.  But  this  figure,  of  course,  by  no  means 
represented  the  entire  consumption,  which  included  a  con- 
siderable proportion  of  British  collected  bones. 

The  whole  of  the  Peruvian  guano  then  used  and  sold  in 
the  North  of  England  reached  the  Tyne  coastwise,  in  tran- 
shipped cargoes,  the  first  direct  imports  arriving  in  1866. 
Hut  as  unfortunately  neither  phosphates  nor  guanos  arriving 
coastwise  were  notified  in  the  Tyne  import  lists  before  the 
Tyne  Improvement  Act  of  1877,  there  are  no  obtainable 
figures  to  show  the  consumption  of  these  in  1863.  The 
total  production  of  manure  that  year,  however,  appears  to 
have  been  about  15,000  tons. 

Nitrate  soda  was  then  little,  if  at  all,  used  in  the  Xorth 
of  England  as  a  direct  manure,  or  as  a  source  of  nitrogen  in 
phosphatic  manures.  Its  employment  indeed  for  the  latter 
purpose  has  never  been  very  extensive,  as,  unlike  sulphate 
ammonia,  it  cannot  be  passed  through  the  mixer.  The  direct 
sale  to  farmers,  however,  of  nitrate  soda  now  forms  a  branch 
of  the  manure  trade  of  growing  importance,  and  probably 
not  less  than  2,000  tons  are  now  annually  disposed  of  in 
the  Xorth  of  England  in  this  way. 

The  price  of  nitre  has  been  extremely  fluctuating.  In 
1863  its  average  would  be  about  15/.  per  ton,  rising  during 
the  Chili-Peruvian  war  of  1880  to  something  like  20/.,  and 
declining  during  the  past  12  mouths  to  an  average  of 
under  9/. 

Sulphate  Ammonia  making  forms  an  important  branch  of 
the  chemical  manure  industry,  and  one  which  in  recent  years 
has  undergone  considerable  development.  The  total  Xorth 
of  England  make  for  1863  is  extremely  difficult  to  estimate, 
but  it  was  probably  under  1,200  tons,  of  which  some  370 
tons  were  made  by  the  Newcastle  and  Sunderland  Gas 
Companies  alone.  In  1887  the  two  latter  companies 
together  produced  nearly  1,600  tons,  and  the  total  district 
make  in  that  year  had  nearly  reached  3,000  tons,  of  which 
300  tons  were  produced  at  Crook  in  the  manufacture  of 
coke.  The  rest  was  entirely  obtained  from  gas  liquors, 
and  there  is  no  local  plant  in  present  operation  for  ammo- 
niacal  recovery  from  other  sources.  Probably  about  one- 
haft'  the  entire  district  sulphate  ammonia  make  goes  to  the 
Continent  for  use  in  beetroot  culture.  As  with  nitrate  soda, 
the  price  of  this  commodity  is  an  extremely  fluctuating  one. 
In  1863  the  average  would  be  about  15/.  per  ton  (at  which 
time  the  sulphate  frequently  contained  injurious  cyanides), 
but  in  1889  it  had  fallen  to  some  11/.  15s.  In  the  interval, 
however,  it  had  temporarily  risen  to  considerably  over  20/. 

Peruvian  Guano  has  in  latter  years  formed  a  declining 
trade,  which  has  been  partly  due  to  unreasonably  high  prices, 
and  increasing  inferiority  of  quality.  The  total  United 
Kingdom  annual  consumption  will  not  at  present  probably 
exceed  30,000  to  35,000  tons,  of  which  a  very  small 
proportion  is  sold  in  this  locality. 

In  1863  the  chief  sources  of  manurial  potash  were  the 
German  muriates,  or  the  sulphates  chiefly  manufactured 
from  them,  for  the  British  kelp  trade  had  then  become  almost 
extinct.  But  more  recently  the  Stassfurt  kaiuit  has  chiefly 
been  relied  on,  and  of  this  a  considerable  quantity  is 
supplied  to  farmers  direct,  as  it  has  since  its  introduction 
been  gradually  assuming  the  position  in  agriculture 
formerly  occupied  by  common  salt.  For  manures,  however, 
of  high  potash  analysis,  the  German  muriates  are  still 
extensively  employed. 

Since  1863  the  North  of  England  manure  trade  has  made 
rapid  forward  strides.  The  number  of  works  on  or  near  the 
Tvue  has  now  increased  to  eight,  added  to  which  there  are 
also  seven  factories  in  the  districts  of  the  Wear  and  Tees.  Six 
of  these  works  possess  vitriol  plant.  This  list,  however, 
does  not  include  numerous  bone  grinding,  offal,  blood,  tisli 
manure,  and  sulphate  ammonia  works  scattered  over  the 
Tyne,  Wear,  and  Tees,  where  phosphates  are  nut  treated 
with  aeiil.  Neither  does  it  include  the  half  dozen  works  with 
a  gross  annual  output  of  some  16,000  tons  at  Spittal  (near 


Berwick)  and  North  Sunderland ;  nor  the  ten  works  in  the 
Carlisle  and  Silloth  districts,  in  which  probably  about  8,000 
tons  are  annually  made. 

The  total  1889  season's  output  from  the  above  15  factories 
ou  the  Tyne,  Wear,  and  Tees,  may  be  approximately 
estimated  at  40,000  tons,  of  which  fully  one-half  is  shipped 
to  the  continents  of  Europe  and  America. 

And  byway  of  contrast  with  1863,  practically  the  whole 
of  this  large  output  is  manufactured  from  foreign  materials, 
the  1SS7  phosphatic  imports  into  the  Tyne,  for  example, 
having  been  as  follows  : — 


Bones. 

Mineral 
Phosphates. 

From    t  eminent     of     America} 

Tons. 
492 

279 

Tons. 
6,863 

Ifl  789.  . 

Coastwise  (partly  transhipped)  .. 

107                        1,035 

878                     lafisn 



But,  as  in  1863,  an  important  portion  of  the  total 
consumption  of  bones  consists  of  those  locally  collected. 

Basic  Slag. — Within  the  past  two  or  three  years  a  new 
local  industry  has  sprung  up — in  the  utilisation  of  the  basic 
slag  from  the  works  of  the  North-Eastern  Steel  Company 
(Limited)  at  Middlesbro'.  The  total  annual  output  is  about 
40,000  tons,  which  is  all  contracted  for  by  a  German  firm  of 
chemical  manure  makers.  The  great  bulk  of  it  i^  used  in 
Germany  in  the  cultivation  of  sugar-beet,  for  which  it 
appears  to  be  a  success.  A  small  quantity,  however,  has 
bcin  used  in  this  country  and  in  this  district,  but  as  the  use 
has  hardly  yet  passed  beyond  the  experimental  stage,  little 
may  at  present  be  said  as  to  results.  Its  phosphates  are 
claimed  to  be  more  readily  assimilable  than  the  ordinary 
tricalcic  phosphates  ground  to  a  like  degree  of  fineness, 
and  it  is  sold  under  the  name  of  Thomas  phosphate  powder 
in  a  very  fine  state  of  mechanical  division,  85  per  cent,  being 
guaranteed  to  pass  through  a  sieve  of  10,000  meshes  per 
square  inch.  Phosphate  equal  to  17  per  cent,  phosphoric 
acid  is  also  guaranteed. 

It  is  boldly  asserted  to  be  even  superior  to  ordinary 
superphosphates  of  like  phosphoric  acid  test,  but  this  seems 
on  the  face  of  it  extremely  problematical.  For  assuming  the 
soluble  phosphate  in  a  superphosphate  to  be  precipitated  by 
contact  with  the  soil,  it  can  scarcely  be  supposed  that  a 
mineral  phosphate  in  however  intimate  a  state  of  mechanical 
division  can  favourably  compare  with  as  it  were  a  phosphatic 
emulsion  in  a  division  chemically  perfect,  and  consequently 
of  maximum  susceptibility  to  atmospheric  influences. 

Presefit  Mechanical  Resources. — In  mechanical  acces- 
sories the  manure  trade  of  the  Tyne  has  uudcrgoin'  great 
recent  development,  appliances  of  the  most  advanced 
description  being  now  in  use.  The  old  crushing  rolls  and 
edge  runners  which  formerly  sufficed  for  the  comparatively 
rough  treatment  of  the  gravelly  coprolites  of  early  clays, 
have  now  been  abandoned  for  machinery  able  to  cope 
successfully  with  the  most  refractory  foreign  phosphates, 
and  to  reduce  them  sufficiently  for  the  necessary  final 
treatment  between  heavy  French  burr  millstones  and  silling 
through  revolving  timpses  of  2,000  to  3,000  meshes  per 
square  inch.  The  powerful  Sturtevant  mill  of  the  Langdale 
Company,  for  instance,  is  equal  to  the  reduction  of  over 
300  tons  phosphate  rock  per  24  hours.  And  generally  a 
considerable  amount  of  care  and  attention  is  now  locally 
devoted  to  the  comminution  of  phosphates  as  a  means  of 
attaining  the  highest  dissolving  efficiency.  For  as  sulphuric 
acid  is  just  about  one-third  its  price  in  1863,  the  great  aim  is 
to  employ  it  as  freely  as  is  compatible  with  a  good  mechanical 
result. 

There  have  also  been  substantial  improvements  in  the 
mechanical  treatment  of  bones,  and  the  introduction  of  the 
high-speeded  disintegrating  class  of  machinery  for  the 
production  of  tine  bone  meals  has  tended  to  a  large 
development  of  the  bone  meal  trade. 
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The  Noxious  Vapours  Acts  of  1863  and  1874  did  not 
concern  the  manure  maker.  But  he  was  carefully  provided 
for  in  the  Act  of  1881,  and  the  North  of  England  manu- 
facturers generally  were  not  slow  to  conform  to  the 
requirements  of  this.  Condensing  arrangements,  therefore, 
of  considerable  efficiency  are  now  almost  universal.  Their 
character  is  somewhat  diverse,  but  the  apparatus  recently 
described  by  Mr.  Macadam  in  a  paper  read  before 
our  Glasgow  Section,  aud  by  Dr.  A.  B.  Griffiths  in  his 
treatise  on  manures,  is  perhaps  the  most  common  and 
satisfactory  to  our  Local  Government  inspectors.  There 
are  a  number  of  sets  (designed  and  erected  by  the  writer) 
now  at  work  in  the  North  of  England,  and  it  is  interesting 
to  notice  that  of  the  seven  chemical  manufacturing  districts 
throughout  Great  Britain  and  Ireland  under  Govern- 
ment inspection,  the  average  escape  of  acid  vapours  from 
manure  works  in  the  North  of  England  for  the  year  1888 
was  extremely  satisfactory,  and  for  the  year  previously  was 
50  per  cent,  less  than  in  any  of  the  other  districts. 

The  manure  trade  is,  in  spite  of  general  commercial 
activity,  still  struggling  through  a  severe  crisis  in  its  history. 
Prices  remain  very  discouraging,  in  spite  of  increased  cost 
of  raw  material  and  increasing  difficulties  and  troubles  in 
the  labour  market ;  and  yet  until  there  be  some  substantial 
amelioration  of  the  existing  conditions  of  British  farming, 
it  seems  almost  hopeless  to  forecast  any  important  or 
permanent  improvement  in  a  trade  which  is  wholly  dependent 
for  its  existence  upon  the  successful  pursuit  of  agriculture. 
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MR.    R.    R.    TATLOCK    IN    THE    CHAIR. 


THE  MANUFACTURE  OF  BLASTING-GELATINE. 

BY    GEORGE    JIACROBERTS,    F.R.S.E.,    F.C.S.,    F.I.C. 

Blasting -gelatine  was  patented  by  Mr.  Nobel,  the 
inventor  of  dynamite,  in  1875.  It  is  a  compound  of  nitro- 
glycerin and  nitro-eotton.  When  properly  made  it  has  a 
specific  gravity  of  1  -5  to  1-55,  aud  is  a  clear  semi- 
transparent  substance,  slightly  elastic,  somewhat  resembling 


india-rubber  in  that  respect.  It  usually  consists  of  92  to 
93  per  cent,  of  nitro-glycerin,  and  7  to  8  per  cent,  of 
nitro-cotton.  Blasting-gelatine  is  thus  described  by  its 
inventor  : — 

"The  object  of  this  invention  is  to  convert  nitro-glycerin 
and  analogous  explosive  liquids  from  their  liquid  state  to 
a  solid  or  semi-solid  consistency.  The  liquid  state  is  found 
to  be  dangerous  in  regard  to  storage,  transport,  and,  in 
some  cases,  use :  whereas  the  solid  state  is  found  to  be 
highly  conducive  to  safety  and  offers  great  facility  for  use, 
storage,  and  transport.  In  carrying  out  the  invention,  these 
liquid  explosive  substances  are  incorporated  with  another 
substance  which  is  capable  of  gelatinising  or  thickening 
them,  and  for  this  purpose  a  substance  is  chosen  which 
will  detract  little  or  nothing  from  their  explosive  power. 
Nitro-glycerin,  which  is  the  most  powerful  of  liquid 
explosives,  may  be  gelatinised  by  dissolving  in  it  nitrated 
cellulose,  such  as  the  nitrated  cotton  which  is  known  as 
collodion  gun-cotton.  The  explosive  compound  becomes 
more  and  more  gelatinous  in  proportion  to  the  quantity  of 
nitrated  cellulose  which  is  dissolved  therein,  and  it  forms, 
when  7  to  8  per  cent,  of  the  nitrated  cellulose  have  been 
incorporated,  a  solid  jelly,  which  is  very  safe  and  highly 
suitable  for  every  purpose  to  which  very  powerful  explosives 
can  be  applied.  I  do  not,  however,  confine  myself  to  that 
exact  proportion,  since  it  must  be  suited  to  the  degree  of 
hardness  or  consistency  required  for  each  special  object  in 
view." 

The  inventor  then  goes  on  to  .describe  various  mixtures 
with  gelatinised  nitro-glycerin  which  may  be  made  to  suit 
special  purposes  such,  for  example,  as  blasting,  where  a 
somewhat  slow  explosive  is  required,  or  for  torpedo 
purposes,  &e. 

In  the  patent  there  is  no  mention  made  of  any  method  of 
preparing  the  nitro-cotton  required,  nor  of  any  special 
apparatus  for  mixing  or  incorporating  the  ingredients  of  the 
explosive ;  nor  is  there  any  mention  made  of  apparatus  for 
converting  the  finished  explosive  into  cartridges.  I  soon 
found  that  special  apparatus  of  some  kind  would  have  to  be 
devised  for  incorporating  the  nitro-glycerin  and  the  nitro- 
cotton,  as  these  substances,  when  thrown  together,  gelatinise 
very  slowly  and  very  imperfectly.  After  numerous  trials.  I 
devised  the  apparatus  shown  in  the  drawing  (Fig.  1),  which 
is  a  rough  sketch,  full  size,  of  a  gelatine-making  machine, 
such  as  I  have  used  at  Ardeer.  The  machine  consists  of  a 
stout  framework  of  wood,  preferably  teak,  to  avoid  warping, 
with  a  copper  or  brass  pan  for  holding  the  explosive 
ingredients,  and  of  shafting.  The  horizontal  shaft  drives, 
by  means  of  bevelled  wheels,  two  vertical  shafts  to  the 
bottom  of  which  are  fixed  stirrers,  which,  when  the  machine 
is  in  motion,  pass  the  ingredients  in  the  pan  from  side  to  side 
and  through  each  other,  and  in  that  way  effect  a  thorough 
mixture  in  a  very  short  time.  The  pan  is  double,  the  space 
between  the  outer  and  inner  shells  being  filled  with  hot 
water  during  an  operation.  The  outlet  and  inlet  for  the 
water  are  shown  on  the  drawing.  They  may  be  arranged 
on  opposite  sides  of  the  pan  or  on  the  same  side,  to  suit  the 
arrangements  of  the  building  in  which  the  operation  is  caricd 
on.  During  an  operation,  hot  water  flows  continuously 
through  the  pan,  otherwise  a  constant  temperature,  which  is 
necessary,  could  not  be  kept  up.  The  whole  of  the  metal 
work  of  the  machine  is,  as  far  as  possible,  of  brass  or  gun- 
metal,  and  the  greatest  care  is  requisite  in  fitting  up  the 
machine,  to  guard  against  any  contact  between  metal  and 
metal  where  the  explosive  is.  If  the  stirrers  were  to  strike 
against  each  other,  or  against  the  pan,  there  would  be 
danger  of  explosion.  It  will  be  noticed  in  the  plan  of  the 
pan  (Fig.  2)  that  there  are  four  small  wheels  or  rollers. 
The  object  of  these  is  to  facilitate  the  running  in  aud  out  of 
the  pan  when  a  charge  is  put  in  or  taken  out.  There  is  a 
kind  of  cradle  or  carriage,  in  which  the  pan  is  jammed  during 
an  operation.  This  cradle  is  capable  of  being  elevated  and 
lowered  by  means  of  screws.     The  screws  are  actuated  by 

;  the  loner  horizontal  shaft.  When  the  pan  is  filled  with  an 
explosive  mixture  it  is  run  in   under  the  stirrers  aud,  by 

.  means  of  the  side  screws,  elevated  uutil  the  stirrers  are  fully 
immersed  in  the  mixture  of  nitro-glycerin  and  nitro-cotton. 
The  pan  is  firmly  held  in  that  position  during  the  stirring, 
and  when  the  operation  has  proceeded  until  the  explosive 
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muss  is  thoroughly  gelatinised,  the  pan  is  again  lowered  by 
means  of  the  screws,  run  out,  aud  the  contents  removed. 
The  capacity  of  the  pan  is  such  that  about  2  cwt.  of  explosive 
can  he  treated  at  one  operation.  Each  operation  usually 
takes  about  an  hour.  The  temperature  of  the  water  circu- 
lating round  the  pan  is  kept  at  60°  C.  during  the  whole  time. 
At  that  temperature  the  nitro-glycerin  aud  nitro-cotton  act 
readily  on  each  other,  and  are  resolved  into  a  jelly.  Without 
the  hot  water  the  gelatiuisation  would  take  place  much  more 
slowly  and  much  more  imperfectly.  The  temperature  of 
the  explosive  in  the  pan  is  never  allowed  to  get  above  40°  to 
45°C.  The  temperature  of  the  mass  is  taken  from  time  to  time, 
aud  should  it  show  any  tendency  to  go  beyond  the  normal 
figure  of  45°  C.  or  thereabouts,  means  can  be  taken  at  once 
to  cool  down  by  cold  water.  The  hot  water  is  supplied  from 
a  barrel  or  tank  standing  near  the  gelatine-making  machines. 
The  water  in  the  tank  is  heated  by  steam,  and  as  the  water 
is  drawn  away  for  the  supply  of  the  machines,  it  is  renewed 
automatically,  aud  no  difficulty  is  found  in  regulating  the 
temperature  of  the  water  in  the  tank  to  the  constant  figure 
of  60°  C.  At  Ardeer  I  had  eight  machines  in  one  house, 
ranged  along  the  sides — four  on  each  side.  They  are  driven 
by  belting  from  a  shaft  along  the  centre  of  the  house,  the 
shaft  being  actuated  by  a  steam  engine  outside  the  building. 
As  maybe  expected  in  machines  intended  to  be  used  with  a 
dangerous  explosive,  the  motion  is  very  slow,  the  stirrers 
revolving  at  from  20  to  30  revolutions  per  minute. 

All  factories  for  explosives  in  this  country  are  regulated 
by  orders  from  the  Home  ( (ffiee  Explosives  Department, 
and  only  limited  quantities  are  allowed  in  each  building  at 
one  time.  The  buildings  themselves  are  separated  from 
each  other  by  considerable  distances  and  by  the  intervention 
of  embankments,  so  that,  in  case  of  explosion  in  any 
building,  the  destruction  may  be  confined  to  as  small  an 
area  as  possible.  For  that  reason  it  is  necessary  to  have 
the  buildings  in  which  the  nitro-glycerin  and  nitro-cotton 
are  made  at  considerable  distances  from  those  in  which  the 
gelatine  is  manufactured.  The  nitro-glycerin  and  the  nitro- 
cotton  and  other  ingredients  that  may  be  used  in  making 
the  gelatine  have,  therefore,  to  be  brought  from  considerable 
distances  to  the  houses  in  which  the  gelatine  is  made. 

In  carrying  out  the  making  of  blasting  gelatine,  therefore, 
the  following  routine  is  observed  : — The  nitro-cotton  re- 
quired is  first  brought  from  the  nitro-cotton  drying  stove, 
■weighed  off  in  the  quantity  required  for  each  charge,  aud 
put  into  gutta-percha  or  brass-lined  wooden  boxes  capable 
of  holding  enough  of  nitro-glycerin  and  gun-cotton  together 
for  the  charge  of  a  gelatine-making  machine.  A  number 
of  these  boxes,  containing  a  quantity  not  exceeding  the 
total  allowed  by  the  regulations,  is  then  taken  to  tin'  nitro- 
glycerin washing-house,  aud  the  proportion  of  nitro-glycerin 
required  is  weighed  off  and  added  to  each  box.  The  boxes 
are  then  conveyed  to  the  gelatine-making  house,  and  tin- 
contents  transferred  to  the  pans  of  the  respective  gelatine 
machines.  As  each  pan  is  charged  it  is  put  under  the 
stirrers,  screwed  up,  and  the  machine  started,  and  in  the 
course  of  about  an  hour  the  gelatinisation  is  complete,  and 
the  pan  ready  to  be  cleaned  out  for  another  charge. 

At  first  great  difficulty  was  experienced  in  meeting  the 
Government  requirements  for  gelatine.  Before  a  new 
explosive  can  be  manufactured  in  this  country,  the  per- 
mission of  the  Home  Office  has  to  be  obtained,  and  in 
order  to  obtain  that  permission,  samples  of  the  explosive 
have  to  be  submitted  for  trial,  and  from  the  behaviour 
of  these  samples  when  under  chemical  and  physical 
treatment  the  Government  regulations  for  tin-  manu- 
facture aud  testing  of  the  explosive  are  deduced.  The 
Home  Office  had  prescribed  that  in  the  case  of  blasting- 
gelatine  offered  for  sale  the  explosive  was  to  be  free  from 
every  species  of  exudation,  and  that  a  sample  taken  from 
a  box  of  the  explosive  as  offered  for  sale  should,  when 
exposed  to  freezing  and  thawing  three  times  successively, 
show  no  signs  of  exudation  ;  and  that  a  50  grins,  sample 
exposed  in  a  test  tube  for  10  minutes  to  a  temperature  of 
160°  F.  or  71°  C.  should  show  only  very  faint  action  on 
iodised  and  starched  test  paper.  The  conditions  required 
by  these  tests  were  found,  at  first,  to  be  difficult  to  fulfil,  and 
fault  was  found  by  the  Government  inspectors  with  certain 
samples  which  failed,  to  comply  with  tlie  prescribed  tests. 


After  careful  investigation  I  found  that  the  nitro-cotton 
was  almost  entirely  to  blame  for  the  failure  to  pass  the 
tests,  and  I  then  set  about  to  discover  a  method  of  making 
nitro-cotton  which  would  enable  the  finished  product  to 
fully  comply  with  the  Government  requirements.  The 
kind  of  nitro-cotton  for  making  blasting-gelatine  is  a 
mixture  of  bi-uitro-  and  mono-uitro-cellulose — not  the 
ordinary  tri-nitro-cellulose  or  real  gun-cotton.  By  careful 
attention  to  the  proportions  and  mixing  of  the  acids  for  the 
nitration  of  the  cotton,  and  to  the  temperature  at  which  the 
nitration  was  effected,  and  by  thorough  washing  and  boiling 
of  the  nitro-cotton,  I  succeeded  in  producing  an  article  of 
uniform  quality  which  made  an  invariably  good  gelatine. 
The  nitro-cotton  requires  to  be  finely  divided  and  well 
dried.  The  dividing  I  effected  by  means  of  a  paper  pulping 
machine,  and  the  final  washing  by  boiling  and  steaming  the 
nitro-cotton,  sometimes  for  days.  I  effected  the  drying  by- 
means  of  hot  air.  The  nitro-cotton  is  placed  in  a  lightly 
constructed  stove  in  which  there  are  frames  with  trays  on 
which  the  nitro-cotton  is  placed,  and  a  current  of  hot  air  is 
driven  through  the  stove,  the  temperature  being  kept  as 
nearly  as  possible  between  100°  and  110°  E.  It  is  not 
allowed  to  exceed  the  latter  limit.  In  the  earlier  made 
gelatine  it  was  thought  unnecessary  to  go  beyond  centrifugal 
drying  for  the  nitro-cotton.  By  means  of  a  centrifugal 
machine  the  nitro-cotton  can  be  dried  down  to  23  per  cent, 
of  water,  and  that  proportion  of  water,  in  a  substance  which 
formed  only  8  per  cent,  of  the  whole  mixture,  appeared  to 
be  a  trifle,  but  experience  soon  showed  that  the  presence  of 
water  tended  to  make  the  nitro-glycerin  exude  from  the 
finished  gelatine.  The  gelatine  now  made  at  Ardeer  with 
thoroughly  dried  nitro-cotton,  prepared  as  described  above, 
complies  fully  with  all  the  Government  tests,  and  is  found 
to  keep  for  any  length  of  time  without  showing  signs  of 
exudation.  Her  Majesty's  Government  bought,  about  three 
or  four  years  ago,  30  tons  of  blasting-gelatine  for  the  War 
Department,  It  is  kept  in  magazines  under  water,  and  up 
till  now  it  has  shown  no  signs  of  change.  When  3  or  4  pet- 
cent,  only  of  nitro-cotton  is  incorporated  with  nitro-glycerin, 
the  result  is  a  thin  liquid  jelly  which  is  of  itself  unsuitable 
for  making  into  cartridges,  but  such  a  jelly  is  well  suited 
for  mixing  with  charcoal  and  nitrate  of  potash,  or  with 
wood  meal,  nitrate  of  ammonia  and  charcoal,  so  as  to  form 
other  varieties  of  blasting-gelatine.  Blasting-gelatine  made 
with  those  ingredients  is  sold  under  various  names,  such 
as  gelatine-dynamite,  gelignite,  &c.  Hy  using  a  small 
percentage  of  the  thin  gelatine  and  a  larger  percentage  of 
the  nitrate  of  potash  anil  charcoal,  or  wood  nual  mixture,  a 
cheap  anil  useful  variety  of  gelatine  is  formed,  suitable  for 
many  kinds  of  blasting.  Pure  blasting-gelatine,  consisting 
of  7  per  cent,  nitro-cotton  aud  93  per  cent,  nitro-glycerin,  is 
the  strongest.  The  varieties  formed  with  other  ingredients 
have  for  their  object  the  cheapening  of  the  explosive  as  well 
as  its  adaptation  to  particular  kinds  of  blasting. 

Of  all  the  nitro-glycerin  explosives,  blasting-gelatine  is 
the  strongest.  If  the  energy  of  dynamite  be  represented  by 
100,  that  of  blasting-gelatine  will  be  150.  Nitro-glycerin 
itself  shows  less  energy  than  blasting-gelatine. 

It  is  specially  suited  for  blasting  in  water,  as  its  explosive 
properties  are  in  no  way  affected  by  water,  and  it  may 
remain  any  length  of  time  under  water  without  change. 
On  the  other  hand,  dynamite  under  such  conditions  loses 
its  nitro-glycerin,  and  becomes  in  fact  resolved  into  its 
ingredients  ;  so  that  to  blast  with  it  effectively  under  water, 
the  cartridges  require  to  be  protected  by  some  waterproof 
material. 

Blasting-gelatine  in  all  its  varieties  is  exploded  by  means 
of  a  detonator,  as  is  the  ease  with  dynamite,  but  detonators 
for  exploding  gelatine  require  to  be  much  stronger  than 
those  for  dynamite. 

Blasting-gelatine  made  as  described  above  has  to  be 
converted  into  cartridges  to  suit  the  various  mining  opera 
tions.  The  machine  I  devised  for  that  purpose  is  a  kind  of 
Bausage-making  machine,  of  which  a  rough  sketeh  is  here 
shown  (Fig.  3).  The  whole  machine  is  made  of  brass  or 
gun-metal.  It  consists  of  a  case  with  a  shaft  and  screw. 
The  revolution  of  the  shall  causes  the  thread  of  the  -crew  to 
push  forward  the  gelatine  introduced  by  the  square  opening 
at  the  top,  to  the  nozzle,  whence  the  gelatine  issues  in  a 
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Plant   for  the   Manufacture  of  Blasting  Gelatine. 


FIG.  II 


L 


FIG.  III. 


HocWaier  Inletf 
H2_ 


¥ 


r^\ 


^ 


Co 


j 


Scale  of  One  inch  to  the  Foot . 
1  2 


n> 


Lttr a 


March  3i,  1890.]      THE  JOUKNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTEY. 


267 


continuous  rope  or  cord.  The  nozzles  arc  of  different  sizes 
to  suit  the  various  sizes  of  cartridges  required.  It  is  an 
essentia]  principle  of  these  machines  that  no  metallic 
contact  shall  be  allowed  inside.  When  the  machine  is  in 
operation  the  screw  revolves  quite  clear  of  the  case,  and  the 
thru.-t  of  the  machine  is  taken  up  by  the  collar  shown 
against  the  second  plummer-block.  If  by  any  chance  the 
screw  and  shaft  should  be  thrust  back,  there  is  a  leather 
washer  against  which  it  would  rub,  so  that  there  would  be 
mi  danger.  The  way  in  which  the  machine  operates  is  as 
follows : — 

The  girl  who  works  the  machine  lifts  a  lump  of  gelatine 
and  pushes  it  into  the  opening  with  her  left  hand,  at  the 
same  time  turning  the  handle  with  her  right  hand.  The 
threads  of  the  screw  push  the  gelatine  rapidly  forward  to 
the  nozzle,  and  in  a  few  revolutions  the  whole  of  the 
gelatine  is  converted  into  a  long  rope.  When  the  girl  has 
expelled  a  yard  of  two  of  this  rope  from  the  machine,  she 
seizes  it  with  her  left  hand,  and  with  a  wooden  knife  in  her 
right  quickly  cuts  it  into  cartridge  lengths,  which  are  taken 
up  by  other  girls  and  rolled  in  cartridge  paper.  Each 
cartridge  hut  contains  four  girls,  and  one  machine  worked 
by  one  girl  turns  out  sufficient  cartridges  to  keep  the  whole 
four  busily  employed.  Each  cartridge-making  machine 
can  form  into  cartridges  from  5  to  10  cwt.  a  day,  depending 
on  the  diameter  of  the  cartridges. 

It  is  wonderful  to  observe  the  great  dexterity  the  car- 
tridge girls  attain  in  working  these  small  machines.  The 
cartridges,  although  cut  into  lengths  by  the  eye  and  folded 
without  any  measure  as  to  length  or  diameter,  are  very 
nearly  uniform  in  size.  You  will  notice  in  the  section  of 
the  cartridge-making  machine  ease  that  there  are  lines 
running  from  the  back  converging  towards  the  nozzle. 
These  lines  represent  grooves  in  the  casing  like  the  rifling 
of  a  gun.  Without  these  grooves  the  efficiency  of  the 
machine  would  be  very  much  reduced  or  altogether 
destroyed.  The  grooves  prevent  the  gelatine  from  revolv- 
ing with  the  screw  and  hold  it  in  position,  while  the  screw 
pushes  it  forward.  Each  machine  has  an  assortment  of 
nozzles  which  can  be  taken  oil"  and  put  on  in  a  few  seconds, 
so  that  it  is  adapted  for  cartridges  of  any  diameter. 

Regarding  the  safety  of  the  operations  described  in  the 
foregoing,  it  is  satisfactory  to  state  that  from  the  commence- 
ment of  the  manufacture  until  now  there  has  been  no 
accident  in  the  blasting-gelatine  department  at  Ardeer  ; 
so  that  it  may  be  fairly  interred  that  the  principle  on  which 
the  machines  are  constructed  and  worked  is  a  thoroughly 
safe  one. 

As  the  patent  for  blasting-gelatine  was  taken  out  in 
1875,  and  as  its  duration  was  only  for  14  years,  it  expired 
last  year.  The  manufacture  of  blasting-gelatine  in  this 
country  is  confined  to  one  firm,  that  of  Nobel's  Explosives 
Company,  and  is  likely  to  continue  in  their  hands  alone. 
Although  anyone  is  now  at  liberty  to  commence  the  manu- 
facture of  nitro-glycerin  preparations,  so  far  as  patents  are 
concerned,  yet  the  manufacture  is  surrounded  with  so 
many  difficulties,  the  difficulty  of  obtaining  a  suitable  site, 
difficulties  with  the  local  authorities,  difficulties  with  the 
Home  Office,  and  last  though  not  least  the  difficult}'  of 
obtaining  suitable  technical  management,  that  it  is  not 
likely  Nobel's  Company  will  find  their  monopoly  disturbed 
for  a  long  time  to  come. 

I  have  thus  briefly  described  the  manufacture  of  blasting- 
gelatine  as  carried  on  by  me  at  Ardeer,  and  I  have  avoided 
touching  on  many  interesting  points  connected  with  the 
manufacture,  because  of  the  time  that  would  be  taken 
up  by  such  references.  There  are,  connected  with  the 
manufacture  of  blasting-gelatine  and  nitro-cotton,  many 
interesting  points  which  would  require  for  their  discussion 
much  more  time  than  is  allotted  for  a  single  paper. 

Discussion. 

Mr.  Stanford  said  he  was  sure  they  would  all  regret  very 
much  that  Mr.  MacRoberts  was  unable  to  be  present  to  read 
the  paper  himself.  Regarding  the  monopoly  in  the  manu- 
facture possessed  by  Nobel's  Explosives  Company,  be  quite 
agreed  with  what  was  said  in  the  latter  part  of  the  paper, 
that  it  was  not  likelv  to  be   disturbed  for  some   time.     The 


solution  of  the  collodion  cotton  by  the  nitro-glycerin  was  a 
great  discovery  because  it  enabled  them  to  employ  the  nitro- 
glycerin in  a  partially  solid  form.  He  used  to  think  the 
manufacture  of  this  blasting-gelatine  a  terrible  thing  for 
any  chemist  to  undertake  until  he  had  the  pleasure,  with 
some  others,  of  going  over  the  works  at  Ardeer,  when  he 
was  struck  with  the  ingenious  manner  in  which  the  various 
processes  were  carried  out,  which  showed  that  where  there 
was  great  care  and  thorough  knowledge  there  was  no  danger. 

Mr.  Katku  saiil  that  the  reason  why  collodion  cotton  and 
not  gun-cotton  was  used  in  the  manufacture  of  blasting- 
gelatine  was  that  gun-cotton  is  insoluble  in  nitro-glycerin. 

The  Chairman  said  that  he  thought  that  the  invention 
and  the  devising  of  the  apparatus  for  producing  this  most 
perfect  of  all  explosives — blasting-gelatine — was  one  of  the 
most  striking  examples  they  could  find  of  what  often 
happens  with  regard  to  inventions,  viz. :- that  they  lay 
dormant  for  a  long  period  without  any  possibility  of  applying 
them,  until  some  one  appeared  who  had  the  skill  or  the  genius 
to  devise  and  work  out  methods  and  machinery  for  their 
application  as  practicable  and  profitable  commercial  pro- 
cesses. Previous  to  1HG7  nitro-glycerin  had  been  employed 
in  America,  hut  its  use  became  a  dead  letter  in  this  country 
until  Mr.  Nobel  patented  methods  for  absorbing  the  liquid 
nitro-glycerin  into  porous  substances,  which  resulted  in  the 
prepartion  of  dynamite,  containing  T.'i  per  cent,  of  nitro- 
glycerin and  25  per  cent,  of  kieselguhr.  But  even  this 
extraordinary  product  had  its  disadvantages,  for  when 
brought  into  contact  with  water  the  nitro-glycerin  exuded. 
This  was  obviated,  however,  by  the  discovery  of  blasting- 
gelatine,  a  more  perfect  explosive  than  nitro-glycerin  itself. 


THE    MACARTHCR-EORREST    PROCESS  OF  GOLD 
EXTRACTK  >X. 

BY    J.  S.  MACARTHUR. 

In  order  to  understand  the  present  systems  of  gold  extraction 
to  properly  appreciate  the  work  already  done,  and  to  gauge 
the  difficulties  to  be  surmounted,  it  is  necessary  for  us  to 
look  back  and  trace  the  connexion  between  the  known 
forms  of  gold  as  found  in  nature  and  the  methods  used 
to  separate  it  from  its  base  environments. 

In  the  earliest  ages  gold  would  naturally  only  be  found 
in  nuggets  and  grains  (our  word  carat  is  derived  from  a 
Persian  word  meaning  a  grain)  which  required  no  means 
of  separation  beyond  picking  up — happy  age  when  gold 
had  only  to  be  picked  up ! 

From  grains  the  ancients  would  come  down  to  gold  dust, 
and  this  was  no  doubt  separated  from  the  sand  or  earth}' 
matter  with  which  it  was  associated,  by  the  skilful  use  of 
air  currents  which  were  caused  to  blow  away  the  sand, 
leaving  the  precious  metallic  dust.  This  method  is  still 
practised  in  Arabia  and  the  Fast.  Wherever  water  was 
plentiful  it  was  found  that  it  did  the  required  separation 
better  and  more  economically  than  air,  a  method  of 
separation  which  has  been  and  still  is  in  use  everywhere 
all  over  the  world.  The  prospector,  digger,  explorer,  and 
even  the  tourist  nowadays  provides  himself  a  "  pan "  in 
which  to  wash  a  sample  of  "  dirt  "  at  the  nearest  stream. 
Froru  the  pan  comes  the  "  cradle,"  "  long  torn,"  and  the 
innumerable  mechanical  arrangements  for  the  separation 
of  gold  from  earthy  matters.  Up  to  this  point  we  have 
only  mechanical  means  of  separation  which  depend  on  the 
high  specific  gravity  of  gold  compared  with  sand,  clay,  &c, 
but  at  this  stage  in  the  evolution  of  gold  extraction  we  find 
the  first  move  made  towards  a  chemical  method.  When 
there  was  a  lot  of  rich  dirt  in  his  pan  the  digger  found  it 
very  difficult  to  wash  away  the  last  of  the  sand  without 
losing  a  large  proportion  of  the  finely  divided  gold,  so  he 
hit  on  the  expedient  of  pouring  in  a  little  mercury,  which 
formed  a  heavy,  massive,  though  fluid  alloy  with  the  gold, 
making  the  separation  of   the  last    portions  of   the   light 
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granular  sand  a  very  easy  matter.  This  plan  is  still  in 
world-wide  use  alike  by  the  solitary  digger  who  lives  in 
a  lonely  canon  and  by  the  well-organised  company  that 
"  hydraulics  "  1,000  tons  of  "  pay  dirt  "  per  day. 

Let  us  now  look  at  the  present  state  of  the  gold  industry. 
Let  us  imagine  a  digger  who  has  exhausted  all  the  gravel  j 
and  pay-dirt  in  the  canon  or  gully ;  he  travels  up  the  gully 
looking  to  right  hand  and  to  left  for  traces  of  the  precious 
metal ;  occasionally  he  finds  a  piece  of  gold-bearing  rock 
and  is  led  on  and  on  till  he  finds  the  source  of  these 
auriferous  stones  to  be  a  reef.  Now  begins  gold- 
mining  proper.  A  shaft  is  sunk  on  the  reef  or  a  tunnel 
driven  into  it  and  great  masses  of  rock  are  brought  to  the 
surface,  and  naturally  the  miner  is  led  to  imitate  nature  by 
crushing  this  rock  to  a  fine  sand  and  then  he  modifies  the 
treatment  formerly  given  to  alluvial  deposits  to  adapt  it 
to  the  new  circumstances.  The  ore,  immediately  on  being 
crushed  to  powder  (which  is  generally  done  by  huge 
gravitation  stamps),  is  carried  over  an  amalgamated  copper 
plate  by  a  stream  of  water,  in  passing  over  the  amalga- 
mated plate  the  gold  is  caught  by  the  mercury,  while  the 
sand,  now  called  tailings,  is  washed  off.  The  gold  is  I 
recovered  by  scraping  the  amalgam  off  the  copper  plate 
at  stated  intervals,  generally  once  a  mouth,  when  by 
distillation  the  mercury  is  recovered  as  well  as  the  gold 
separated.  If  all  the  gold  the  ore  contained  existed  in  the 
heavy  metallic  form  the  recovery  by  this  method  would  be 
complete  and  the  lossmV;  but  the  tailings  are  frequently 
found  to  contain  a  little  gold,  and  on  close  examination 
particles  of  pyrites  and  sulphides  of  the  various  base 
metals  are  found  diffused  through  the  mass.  When  these 
metalliferous  particles  are  sepaiated  from  the  mass  of 
tailings,  it  is  found  that  they  principally  contain  the  gold, 
so  that  it  is  now  usual  in  practice  to  pass  the  tailings 
through  some  form  of  concentrating  machinery,  of  which 
the  well-known  Frue-vanner  is  a  good  example,  whereby 
the  pyrites  and  other  sulphides  are  retained  in  virtue  of 
their  higher  specific  gravity  and  the  sand  washed  away. 
The  rich  proportion  now  called  "  concentrates  "  may  eontain 
up  to  20  oz.  of  gold  per  ton,  though  four  or  five  ounces 
is  much  nearer  the  average  figure. 

If  the  concentrates  are  examined  closely,  even  mi- 
croscopically, no  free  gold  can  be  distinguished,  and  if 
they  be  treated  with  mercury  they  will  yield  to  it  little 
or  none  of  their  gold  contents.  Sometimes  a  considerable 
portion  of  gold  may  be  got  from  them  by  a  long  continued 
grinding  in  cast-iron  pans  in  presence  of  mercury ;  this 
grinding  seems  to  force  the  sulphur  and  base  metals  as 
well  as  the  gold  into  combination  with  the  mercury,  so 
that  the  bullion  got  from  the  amalgam  often  contains  over 
95  per  cent,  of  copper,  lead,  and  other  base  metals,  while 
there  is  a  corresponding  loss  of  mercury  which  is  carried 
away  partly  as  sulphide  and  partly  in  a  "  floured  state  "— 
the  flouring  is  caused  by  the  small  globules  of  mercury 
being  coated  with  a  film  of  sulphide  of  mercury  which 
prevents  the  particles  coalescing.  Thus  there  is  a  double 
loss :  chemical,  by  the  formation  of  sulphide  of  mercury, 
and  mechanical,  by  flouring.  This  loss  is  so  well  known 
that  concentrates  are  only  treated  by  this  form  of 
amalgamation  iu  localities  where  nature  forbids  any  more 
elaborate  process.  Sometimes  the  amount  of  loss  may  be 
lessened  by  roasting  the  concentrates  before  amalgamation, 
but  this  is  by  no  means  a  perfect  remedy,  as  the  roasting 
removes  only  volatile  constituents  of  the  concentrates, 
principally  sulphur,  while  the  base  metals,  lead,  zinc,  &c, 
are  left  in  the  form  of  oxide  to  oxidise  and  waste  their 
equivalent  of  mercury.  Attempts  have  also  been  made  to 
decrease  the  loss  of  mercury  and  increase  the  yield  of  gold 
by  adding  to  the  contents  of  the  pan  all  sorts  of  chemicals 
to  "doctor"  the  "sickened" — that  is,  floured  mercury. 
These  chemicals  are  generally  mixtures  of  sulphate  of  iron, 
sulphate  of  copper,  salt,  lime,  soda,  &c.  This  kind  of 
"doctoring"  may  be  effective  in  some  cases,  but  it  is  I 
seldom  practised  with  intelligence.  Where  the  percentage 
of  concentrates  is  limited,  and  where  there  are  a  number 
of  mines,  it  is  common  for  some  enterprising  man  to  set 
up  a  smelting  or  chlorination  work  which  is  made  large 
enough  to  deal  with  the  concentrates  of  the  district.  I 
will  not   take   time    to   describe  the   various    processes   of 


smelting,  nor  could  it  be  done  at  any  evening  sederunt,  but 
we  may  bear  in  mind  that  all  smelting  processes  end  in 
alloying  the  gold  with  lead,  and  cupelling  in  the  usual  way 
with  which  we  are  all  familiar.  Because  of  the  obvious 
impracticability  of  smelting,  requiring  well-built  hrick 
furnaces,  coal,  fluxes,  &c.  at  the  typical  gold  mine  high 
up  on  the  mountain  range,  possibly  near  or  beyond  the 
timber  line,  chlorination  is  much  more  commonly  practised 
and  consequently  merits  a  full  description.  In  giving  this 
description,  I  will  confine  myself  chiefly  to  the  old  standard 
Planner  process  as  I  have  seen  it  practised  in  California, 
where  timber  is  abundant  and  cheap. 

The  first  and  essential  operation  prior  to  chlorination 
proper  is  roasting.  It  is  obvious  that  a  mixture  of  sulphides 
and  arsenides  of  iron,  copper,  lead,  zinc,  and  metals 
generally  will  absorb  an  almost  unlimited  amount  of 
chlorine,  so  that  the  small  proportion  of  gold  present 
would  fare  badly  in  a  general  scramble  of  the  molecules  for 
chlorine.  That  the  metals  may  have  the  least  opportunity 
to  combine  with  chlorine,  the  sulphur  is  expelled,  and  their 
affinities  satisfied  as  far  as  possible  with  oxygen  by  roasting. 
The  roasting  is  generally  done  in  a  large  reverberatory 
furnace,  that  has  no  very  noteworthy  feature  in  its  construc- 
tion. The  concentrates  are  charged  into  the  furnace  at  the 
cold  end,  heated  very  gradually,  continually  stirred  and 
slowly  worked  forward  into  the  hottest  part,  care  being 
taken  to  admit  air  freely  during  the  whole  operation. 
Where  chlorination  is  practised  on  the  most  extensive  scale 
this  roasting  generally  takes  about  24  hours,  and  consumes 
from  a  minimum  of  half  a  cord  to  a  cord  of  wood  per  ton 
roasted.  (A  cord  of  wood  gives  about  as  much  heat  as  a 
ton  of  coal.)  It  is  a  common  saying  that  the  success  of 
chlorination  depends  more  on  the  furnaceman  than  on  the 
chlorinator,  and  on  looking  into  hard  chemical  facts  we  find 
that  this  is  really  the  ease,  for  if  only  one-half  per  cent,  of 
iron  were  left  unoxidised  it  would  absorb  nearly  1  per  cent, 
of  chlorine,  equal  to  about  3  per  cent,  of  bleaching-powder, 
and  all  this  before  the  gold  gets  a  single  molecule  of 
chlorine.  Towards  the  end  of  the  roasting,  and  about 
15  or  30  minutes  before  the  ore  is  discharged  from  the 
furnace,  it  is  usual  to  stir  in  a  small  proportion  of  common 
salt.  The  object  of  this  is  to  satisfy  with  chlorine  as  far  as 
possible  copper,  zinc,  and  other  metals  whose  oxides  have  a 
tendency  to  form  chlorides  when  they  get  chlorine  pre- 
sented to  them  in  the  free  state.  This  chloridising  device 
is,  however,  only  partially  effective,  as  the  chlorides  formed 
are  apt  to  be  immediately  decomposed  under  the  influence 
of  hot  air,  and  in  the  case  of  lead  the  oxide  or  sulphate  will 
not  combine  with  chlorine  in  the  furnace,  but  combines 
with  it  readily  when  offered  moist  and  at  the  ordinary 
atmosphere  temperature.  The  roasted  and  oxidised  ore  is 
now  sprinkled  with  water  to  make  it  slightly  moist,  and  is 
then  charged  into  a  wooden  vat  having  a  perforated  false 
bottom.  The  chlorine,  generated  at  an  outside  source,  is 
led  in  between  the  true  and  false  bottom,  and  gradually 
permeates  upwards  through  the  mass  of  the  porous  ore. 
The  small  amount  of  water  held  by  the  ore  then  becomes  a 
saturated  solution  of  chlorine,  which  gradually  acts  on  the 
gold,  so  that  in  the  course  of  one  or  two  days  it  may  be 
washed  out  as  the  soluble  chloride  by  a  further  amount  of 
water.  This  weak  solution  of  chloride  of  gold  is  run  into  a 
tank,  a  solution  of  ferrous  sulphate  added,  the  precipitate 
of  gold  allowed  to  settle  for  48  hours  if  possible,  and  the 
supernatant  solution  allowed  to  flow  off.  When  sufficient 
gold  precipitate  has  accumulated,  it  is  collected  and  run  into 
hars.  Besides  the  Plattner  form  of  chlorination  which  I 
have  described,  there  are  others  which  vary  from  Plattner 
and  among  themselves  in  the  manner  of  application  of  the 
chlorine — most  of  them  using  revolving  barrels  instead  of 
open  vats  for  the  chlorination  proper. 

The  best  known  of  these  are  : — ■ 

The  Meal's  process,  where  chlorine  is  used  under  its  own 
gaseous  pressure. 

The  Newbery-Vautin,  where  air  pressure  is  used. 

'1'hi'  Pollok,  recently  described  before  this  Section  of  the 
Society,  where  hydraulic  pressure  is  used,  and 

The  Thies,  where  the  chlorination  is  done  in  a  barrel 
without  any  pressure,  as  described  iu  this  Journal, 
1889,  895. 
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Let  us  now  return  to  the  mine.  The  deeper  we  sink  down 
into  the  reef  we  find  that  while  the  richness  of  the  ore  may 
remain  constant,  the  proportion  of  free  gold,  that  is  amal- 
gamable  gold,  becomes  smaller  and  smaller,  while  the 
proportion  of  gold-bearing  sulphides  becomes  greater  and 
greater  till  we  come  to  the  water  level,  where  it  often  happens 
that  the  free  gold  leaves  entirely  and  becomes  wholly 
refractory,  that  is,  non-amalgamable.  The  water  level  is 
generally  regarded  as  the  point  where  atmospheric  and 
weather  influences  cease,  and  that  down  to  that  point  the 
rain  water  has  penetrated  and  gradually  washed  away  the 
oxidisable  base  metals,  leaving  the  inert  gold  in  the  crevices 
of  the  equally  inert  quartz,  whereas  the  ore  found  below  the 
water  level,  not  having  been  subjected  to  oxidising  influences, 
retains  all  its  metals  untouched  and  unchanged. 

An  interesting  problem  now  presents  itself : —  An  ore 
consisting  of  a  complex  mixture  of  silica  and  the  various 
compounds  of  iron,  copper,  lead,  zinc,  antinomy,  arsenic, 
and  Milphur  (for  convenience  I  will  include  all  these  com- 
pounds under  the  general  term  sidphides)  and  gold  in  the 
proportion  of  10,000  parts  of  silica  and  sulphides  to  one 
part  of  gold,  is  very  much  richer  than  the  average  auriferous 
ore,  and  the  question  is  how  can  we  best  separate  the  one 
from  the  ten  thousand.  Under  favourable  circumstances  the 
gold  and  the  useful  metals  may  be  recovered  by  smelting,  but 
these  favourable  circumstances,  which  are  proximity  of  the 
gold  mine  to  coal,  clay,  limestone,  and  other  fluxes,  are 
quite  exceptional,  as  auriferous  reefs  are  generally  found  in 
primary  formations.  As  before  implied,  chloriuatiou  is 
frequently  inapplicable — no  attempt  is  ever  made  to  chlori- 
nate gold  ores  containing  an  appreciable  quantity  of  lead — 
and  where  applicable  is  always  troublesome  and  never  cheap. 
When  this  question  presented  itself  to  the  Drs.  Forrest  and 
myself,  we  tried  to  find  some  solvent  which,  unlike  chlorine 
and  mercury,  would  have  a  stronger  affinity  for  gold  than  for 
sulphides.  Acting  on  this  principle  we  drew  out  a  list  of 
all  probable  or  possible  solvents  fulfilling  this  condition. 
This  list  included  cyanides,  and  we  found  that  these  salts 
solved  the  problem. 

Our  experiments  were  conducted  first  on  a  small  scale, 
and  on  ores  of  all  kinds  aud  from  all  mines  in  all  parts  of 
the  world.  The  result  of  these  small  trials  was  so  satisfactory 
that  we  gradually  worked  from  less  to  more,  and  in  no 
long  time  larger  quantities  were  worked,  and  now  the 
process  is  in,  or  on  the  eve  of  being  put  in  operation  in  all 
quarters  of  the  globe.  I  have  now  much  pleasure  in 
describing  the  method  of  working  most  generally  applicable. 
The  ore  is  ground  to  about  the  fineness  of  sea  sand.  If 
instead  of  ore  we  are  working  tailings  from  the  amalgama- 
tion process,  these  are  generally  not  re-ground,  but  treated 
as  delivered.  The  finely  divided  material  is  mixed  with  a 
solution  of  a  cyanide,  say  cyanide  of  potassium,  containing 
on  an  average  0'4  per  cent,  of  cyanogen  as  the  cyanide  of 
potassium  or  other  alkali  or  alkaline  earth.  The  ore  and 
solution  are  stirred  together  for  about  six  hours,  more  or  less, 
this  being  the  average  time  required  to  dissolve  the  gold  :  in 
practice  the  time  required  is  determined  by  direct  experiment. 
When  the  gold  is  known  to  be  dissolved,  the  pulp  is  dis- 
charged into  an  ordinary  filtering  tank,  where  the  filtration 
may,  if  necessary,  be  assisted  by  suction,  and  where  the 
ore  is  washed  by  water  or  by  the  waste  cyanide  solution 
from  a  previous  operation.  The  ore,  after  treatment  with 
cyanide  solution,  is  unchanged  to  the  eye,  as  almost  nothing 
but  the  imperceptible  proportion  of  gold  present  has  been 
removed.  The  gold  now  being  in  solution,  the  next  object 
is  to  get  it  precipitated,  aud  here  we  encounter  a  serious 
difficulty.  Gold  and  C3'anogen  have  such  a  strong  mutual 
affinity,  that  it  is  difficult  to  get  any  substance  that  will 
separate  them.  The  gold  cannot  be  precipitated  by  any 
ordinary  method,  such  as  the  use  of  ferrous  sulphate  or 
oxalic  acid  ;  even  sulphuretted  hydrogen  and  sulphide  of 
sodium  will  not  precipitate  gold  from  its  cyanide  solution, 
though  they  precipitate  silver.  On  referring  to  books  on 
electro-gilding,  we  got  no  assistance,  as  the  invariable 
method  given  for  the  recovery  of  gold  from  cyanide  solutions 
was,  evaporate  to  dryness  and  fuse  the  residue.  We  had 
noticed,  however,  by  experiment,  that  zinc  precipitated  gold  ' 
very  feebly,  and  tried  this  in  the  same  way  that  copper  is  | 
precipitated  from  its  ordinary  solutions  by  scrap  iron,  but  I 


scrap  zinc  had  no  effect ;  then  granulated  zinc  was  tried, 
with  a  most  imperfect  and  disappointing  result ;  then  heating 
in  presence  of  scrap  and  granulated  zinc,  but  this  had  only 
the  effect  of  forming  urea,  and  assisting  the  precipitation 
very  little  indeed.  Further,  we  tried  zinc  dust,  but  still 
there  was  no  success  j  finally  we  prepared  some  zinc  in  a 
form  like  sawdust,  porous  and  with  a  large  surface  of  bright 
metal.  On  allowing  the  cyanide  of  gold  solution  to  trickle 
through  a  mass  of  the  zinc,  we  found  that  it  trickled  out 
gold-free,  aud,  better  still,  we  found  that  the  action  became 
more  vigorous  and  pronounced  after  a  portion  of  the  gold 
had  been  precipitated  on  it,  doubtless  as  gold  aud  zinc 
formed  together  a  more  powerful  electro-chemical  precipi- 
tant than  zinc  by  itself.  An  arrangement  of  a  porous 
mass  of  zinc  like  a  sponge  formed  a  chemical  filter,  which 
at  ouce  precipitated  and  collected  the  precious  metal ; 
indeed,  so  like  an  ordinary  water  purifying  device  was  this 
zinc  filter,  that  many  non-technical  visitors  formed  and  held 
tenaciously  to  the  idea  that  the  gold  was  in  suspension  in 
the  cyanide  solution,  and  the  zinc  was  used  merely  because 
of  its  durability.  Improvements  in  detail  were  made  in  the 
direction  of  increasing  the  surface  and  decreasing  the  weight 
of  the  zinc  ;  till  now  we  have  it  in  threads,  1  lb.  of  which 
occupies  about  two  gallons  measure.  The  zinc  in  this  form 
is  possessed  of  enormous  chemical  activity,  of  which  the 
strongest  and  most  direct  evidence  is  the  fact  that  it  burns 
in  the  air  like  thin  shavings  of  wood.  When  the  gold  has 
been  deposited,  it  is  necessary  to  separate  it  from  the  excess 
of  zinc  present.  The  filiform  structure  of  the  zinc,  and  the 
exceedingly  fine  powder,  as  which  the  gold  is  deposited, 
render  this  an  easy  matter.  The  filiform  mass  of  zinc 
with  gold  powder  adhering  is  vigorously  shaken  in  water, 
when  the  gold  falls  off,  and  the  fibrous  particles  of  the  zinc 
may  be  collected  in  a  sieve.  The  gold  settles  easily,  is 
collected,  and  fused  directly  into  bullion. 

Having  now  described  the  chief  points  in  the  process 
from  the  technical  standpoint,  let  us  look  at  the  purely 
chemical  aspect  it  presents.  Reference  has  already  been 
made  to  the  fact  that  a  cyanide  solution  acts  on  the  gold  in 
ores  in  preference  to  the  sulphides  of  base  metals  with  which 
it  may  be  combined  or  associated  ;  this  selective  action  is  the 
keystone  of  the  whole  process.  It  is  known  that  metallic 
gold  is  dissolved  by  a  cyanide  ;  it  is  also  known  that  sulphides 
of  copper,  zinc,  and  iron  artificially  prepared  are  readily 
acted  on  by  a  cyanide  solution  ;  but  we  found  a  very  different 
state  of  affairs  in  treating  ores  where  these  or  similar 
compounds  exist  prepared  by  the  hand  of  nature  herself. 
Nature  seems  to  render  the  base  metallic  compounds 
insoluble,  while  the  gold  combined  with  or  contained  in  them 
is  more  easily  acted  on  than  the  metal  itself.  This  at  ouce 
raises  the  question — how  does  gold  exist  in  base  refractory 
ores,  is  it  combined  or  free  ?  This  question  I  admit  I 
cannot  answer  satisfactorily  to  myself.  Judging  from 
theoretical  considerations  only,  I  think  gold  should  exist 
almost  invariably  in  the  free  state,  for  if  we  assume  that 
sulphides,  pyrites,  &c.,  were  formed  by  deposition  from 
aqueous  solution,  the  gold  would  be  deposited  in  the  metallic 
state.  This  may  be  shown  by  dropping  some  powdered  pyrites 
into  a  solution  of  chloride  of  gold,  when  gold  will  be  pre- 
cipitated as  metal ;  on  the  other  hand  let  us  assume  that  the 
pyritous  formations  carrying  gold  were  formed  by  igneous 
agency  in  this  case  the  gold  ought  to  be  metallic  too,  because 
any  sulphide  of  gold  already  existing  would  be  decomposed 
by  the  high  temperature,  and  of  course  sulphide  of  gold 
cannot  be  formed  at  a  high  temperature.  It  is  true  that 
sulphide  of  gold  may  combine  with  an  alkaline  sulphide  and 
resist  decomposition  by  heat,  hut  such  a  combination  as  a 
matter  of  fact  does  not  occur  in  nature.  Telluride  of  gold, 
and  I  think  antimionide  of  gold  are  not  decomposed  by  heat, 
but  they  occur  in  small  quantities  only  and  do  not  affect  the 
general  argument.  Inspiteof  these  theoretical  considerations, 
however,  we  have  strong  evidence  to  show  that  gold  exists 
in  several  different  states  of  combination  or  of  molecular 
structure.  Let  me  give  one  case  in  illustration.  A  sample 
of  tailings  from  the  ordinary  process  of  stamping  and 
amalgamation  was  received,  and  I  think  it  may  safely  be 
assumed  that  the  mercury  had  extracted  some  gold  from  the 
ore  which  produced  these  tailings.  We  treated  the  finely 
ground   tailings    by   alkaline   solution    of    bromine    which 
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extracted  a  considerable  portion  of  gold,  and  the  bromine 
treatment  was  repeated  time  after  time  till  it  ceased  to  extract 
gold  ;  then  it  was  treated  with  a  hot  solution  of  ferric  bromide 
which  yielded  a  further  quantity  of  gold.  This  treatment  was 
repeated  time  after  time  till  it  ceased  to  extract  gold,  and 
finally  the  residue  of  tailings  was  smelted  and  a  still  further 
quantity  of  gold  produced.  As  this  ore  yielded  its  gold  in 
stages  to  the  four  different  processes  of  amalgamation, 
treatment  with  bromine,  treatment  with  ferric  bromide  and 
smelting,  we  infer  that  the  gold  existed  in  four  different 
states,  mechanical  or  chemical.  Notwithstanding  the 
complex  nature  of  these  tailings  which  consisted  of  all  sorts 
of  sulphides  with  the  four-fold  gold,  the  cyanide  acted  on  it, 
almost  perfectly  extracting  93  per  cent,  of  the  precious  metal, 
whilst  the  highest  extraction  by  any  of  the  bromination 
methods  was  about  40  to  50  per  cent.  The  cyanogen  seemed 
to  have  an  affinity  for  gold  and  a  power  of  penetration  so 
much  stronger  than  mercury  or  bromine,  that  it  broke 
through  barriers  impregnable  to  them  and  captured  the 
gold. 

KIsnerhas  stated  that  metallic  gold  dissolves  in  cyanide  of 
potassium  only  in  presence  of  oxygen.  Not  having  seen  the 
original  account  of  Eisner's  researches,  I  am  not  in  a 
position  to  criticise  his  experiments,  but  1  never  could  find 
that  the  presence  of  oxygen  was  necessary  either  to  dissolve 
gold  by  itself  or  from  ores  by  cyanide.  If  a  piece  of  gold 
be  immersed  in  cyanide  solution  so  that  air  to  act  on  it 
would  have  to  penetrate  2  in.  or  3  in.  of  the  solution,  the 
gold  will  dissolve  in  its  usual  slow  and  steady  fashion.  The 
equation  shows  that  either  oxygen  must  be  absorbed  or 
hydrogen  evolved.  I  have  seen  no  evidence  of  the  former, 
and  can  adduce  no  proof  of  the  latter  ;  but  I  think  the  latter 
the  more  probable,  because  1  cannot  conceive  oxygen 
penetrating  even  a  film  of  cyanide  solution  without  at  once 
oxidising  the  cyanide  to  cyanate,  whereas  in  the  other  case, 
as  suggested  to  me  by  my  friend  Mr.  Ellis,  the  nascent 
hydrogen  may  be  at  once  seized  by  the  excess  of  cyanide 
present  and  ammoniacal  compounds  formed.  However,  we 
do  not  concern  ourselves  much  with  the  reactions  of  pure 
gold,  but  as  a  matter  of  fact  we  cannot  find  that  oxygen 
plays  any  part  in  the  cyanide  extraction  of  gold  from  ores. 
We  have  treated  an  ore  with  cyanide  with  free  access  of 
air,  and  then  a  parallel  experiment  was  done  with  boiled 
water,  the  bottle  rilled  to  the  stopper  with  solution  and  ore, 
and  the  stopper  sealed.  The  extraction  was  the  same  in 
both  cases. 

We  have  so  far  only  considered  ores  which  are  refractory 
from  chemical  as  well  as  mechanical  causes,  but  ores  are 
frequently  found  in  which  the  gold  is  refractory  from  a 
purely  mechanical  cause,  which  is  the  extremely  fine  division 
of  the  gold.  The  cyanide  process  is  quite  as  applicable  to 
this  class  of  ore  as  to  any  other.  These  ores  are  generally 
spongy  and  absorbent,  and  this  we  find  enables  us  to  dispense 
with  stirring  the  ore  and  cyanide  solution  together,  the  same 
end  being  accomplished  by  allowing  the  cyanide  solution 
to  percolate  slowly  through  the  mass — a  clear  saving  in 
power. 

The  advantages  claimed  for  the  cyanide  process  over 
smelting  and  chlorination  are — as  compared  with  smelting, 
it  requires  no  furnaces  and  no  coal,  and  no  fluxes,  and  thus 
may  be  used  successfully  in  remote  situations  where  smelting 
is  utterly  impossible.  As  compared  with  chlorination,  the 
cyanide  process  involves  no  roasting,  therefore  no  furnaces 
and  no  fuel.  Moreover,  by  the  cyanide  process,  ores  con- 
taining lead,  zinc,  or  earthy  carbonates  which  cannot  be 
worked  to  profit  by  chlorination,  may  be  as  easily  and 
profitably  treated  as  any  other.  For  chlorination,  about 
7  per  cent,  of  the  weight  of  the  ore  to  be  treated  often  has 
to  be  carried  to  the  ore  in  the  form  of  bleaching-powder, 
say  1^  per  cent.,  bisulphate  of  soda  2  per  cent.,  and  sulphate 
of  iron,  2k  per  cent.,  with  packing,  say,  of  1  per  cent.,  whereas 
about  1  per  cent,  of  the  ore  to  be  treated  will  cover  the 
weight  of  the  necessary  cyanide,  zinc,  and  packing.  Thus, 
by  chlorination,  one  ton  of  chemicals  will  treat  only  about 
14  tons,  whereas  by  the  cyanide  method  one  ton  will  treat 
100  tons. 

Moreover,  chlorination  does  not  extract  any  silver,  but  by 
the  cyanide  method   the   most   of  the    silver  —  invariably 


associated  with  gold  in  ores— is  extracted  along  with  the 
latter  metal  at  the  same  operation.  For  the  sake  of 
simplicity  I  have  not  named  silver  in  the  body  of  this  paper, 
but  the  remarks  made  in  reference  to  gold  generally  apply 
to  the  silver  associated  with  it. 

From  what  1  have  seen  of  gold  mines  and  gold  mining  in 
the  Sierra  Nevada,  in  the  Rocky  Mountains,  in  the  Southern 
States  of  America,  in  Nova  Scotia,  from  the  many  kinds  of 
ore  I  have  seen  from  all  parts  of  the  world,  and  from  what 
I  know  of  the  selective  and  energetic  action  of  cyanides,  I 
confidently  predict  that  cyanide  of  potassium,  hitherto  used 
only  to  polish  amalgamated  plates,  will  take  a  fiont  rank  as 
chief  agent  in  gold  extraction. 


Discussion. 

Mr.  ISrfHANAN  said  that  Mr.  MacArthur  in  his  able  paper 
had  pointed  out  at  some  length  the  great  contrast  between 
the  weight  of  chemicals  used  ill  the  chlorination  and  cyanide 
processes.  He  admitted  that  the  former  required  a  greater 
weight  of  reageuts  than  the  latter,  but  the  author  should 
also  state  the  relative  prices  of  these  chemicals,  the  cost 
of  the  chemicals  for  chlorination  being,  he  believed,  but  a 
fraction  of  the  cost  of  cyanide.  What  was  the  cost  of 
cyanide  and  other  reagents  used  per  ton  ?  He  would  also 
be  obliged  if  Mr.  MacArthur  would  give  some  information  as 
to  the  mode  of,  and  time  taken  for  filtration. 

Mr.  Poli.ok  remarked  that  he  had  experienced  no  difficulty 
in  chlorinating  ores  containing  lead  and  earthy  carbonates 
up  to  5  per  cent.  ;  larger  quantities  he  had  not  met  with. 
Such  ores  had  also  been  successfully  chlorinated  by  other 
processes  in  the  United  States. 

Mr.  Rodger  asked  how  Mr.  MacArthur  proposed  to 
produce  the  cyanide  in  sufficient  quantities  to  evanise  the 
ores,  and  also  how  he  produced  the  zinc  in  the  gossamer-like 
form,  such  as  the  sample  lie   had  shown. 

Mr.  Fawsitt  remarked  that  it  seemed  to  him  the  price  of 
cyanides  would  rise  very  much  if  this  process  came  into 
operation.  He  would  like  to  ask  if  Mr.  MacArthur  recovered 
his  cyanide,  and  if  so,  how,  or  if  it  was  lost.  It  was  a  most 
important  point  if  it  could  be  recovered. 

The  Chairman  asked  if,  in  treating  the  tailings  from 
an  amalgamation  process,  would  any  mercury  left  behind 
affect  the  cyanide  ?  How  did  the  process  behave  with  such 
ores  as  contained  a  large  proportion  of  silver  in  the  form  of 
sulphide?  The  amount  of  gold  extracted  was  only  one 
point,  and  must  be  taken  in  conjunction  with  other  circum- 
stances. To  say  that  a  certain  percentage  of  gold  was 
extracted  from  an  ore  did  not  convey  an  accurate  idea  of  the 
value  of  the  process,  as  its  success,  or  otherwise,  depended 
on  a  number  of  conditions.  There  could  be  no  doubt  as  to 
the  extreme  simplicity,  efficiency,  and  cheapness  of  cyanides 
for  dissolving  gold  and  silver,  but  he  supposed  this  process, 
like  most  others,  would  not  be  perfect  in  every  little 
particular,  nor  could  it,  any  more  than  any  other,  give 
precisely  the  same  uniformly  successful  results  on  every 
class  of  ore. 

Mr.  MacArthur,  in  reply  to  Mr.  Buchanan,  said  that  in 
his  paper  he  did  his  best  to  be  accurate  in  comparing  costs, 
but  the  actual  costs  of  chemicals  could  not  properly  be 
compared  in  Glasgow  where  there  were  no  gold  mines  ;  the 
proper  estimate  and  comparison  must  be  made  on  the  spot 
where  the  chemicals  were  to  be  used.  The  best  answer  to  the 
question  of  costs  was  to  give  the  latest  return  from  Australia, 
which  showed  that  100  tons  had  been  worked  by  the  Mae- 
Arthur-Forrest  process  at  a  total  cost  of  25s.  per  ton.  Of 
this  total  amount  17s.  6r/.  was  the  price  of  the  cyanide  used, 
including  all  charges  of  transit  and  a  high  duty.  The  average 
time  for  a  filtration  washing  was  about  two  hours. 

In  regard  to  what  Mr.  l'ollok  said,  all  he  could  say  in 
reply  was  that  he  did  his  best  to  be  accurate  in  giving  the 
weights  of  chemicals  necessary  for  chlorination,  and  had  got 
the  figures  for  bleaching-powder  and  bisulphate  of  soda 
from  a  pamphlet  issued  by  the  l'ollok  Company  ;  but  as  the 
amount  of  ferrous  sulphate  was  not  given  it  was  calculated 
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as  the  exact  equivalent  of  the  bleaching-powder.  About 
ores  containing  lime  he  must  congratulate  Mr.  Pollok  on 
his  successful  modification  in  roasting  by  which  this  diffi- 
culty, which  .Mr.  Pollok  too  had  recognised,  had  been  over- 
come. Regarding  lead,  he  had  fonnd  that  sulphate  of  lead 
absorbed  free  chlorine  readily,  and  that  oxide  of  lead  actually 
precipitated  gold  from  its  solution  as  chloride. 

In  reply  to  Mr.  Rodger,  he  said  that  the  cyanide  used  in 
this  process  was  prepared  in  the  usual  manner  from  ferro- 
eyanide  of  potassium.  The  zinc  shown  was  prepared  by 
mounting  discs  of  sheet  zinc  in  a  turning  lathe  and  taking 
off  shavings  by  a  turning  tool. 

In  reply  to  Mr.  Fawsitt,  he  thought  that  a  larger  demand 
was  more  likely  to  lower  than  to  raise  the  price  of  cyanide, 
anil  though  they  had  recovery  processes  for  the  cyanide  they 
had  not  been  put  in  practice,  and  in  estimating  costs  nothing 
had  been  allowed  for  the  recovery  of  cyanide. 

Replying  to  the  Chairman's  questions  he  said  that  the 
presence  of  mercury  in  tailings  presented  no  obstacle  what- 
ever to  the  action  of  the  cyanide,  and  though  silver  as 
sulphide  was  not  very  easily  dissolved  in  some  cases,  usually 
it  could  be  extracted.  A  L'O-ton  lot  might  be  quoted,  where 
the  silver  (as  sulphide)  and  the  gold  were  equally  well 
extracted,  though  there  was  an  enormous  excess  of  silver 
over  gold.  In  fact  the  cyanide  had  an  almost  human 
intelligence  in  its  preference  for  gold. 


Majrjaa.i* 


DISCUSSION  ON  MR.  FAWSITT'S  PAPER  "ON 
THE  FIXATION  OF  NITROGEN." 

(This  Journal,  1890,  30.) 

Mr.  Henderson  said  that,  contrary  to  a  statement  in 
Mr.  Fawsitt's  valuable  paper,  it  was  usually  stated  in  text- 
books that  metallic  derivatives  of  acetylene,  C'.HK  and  C2K2, 
could  be  obtained  by  passing  acetylene  over  melted  potassium, 
and  he  thought  that  a  similar  calcium  derivative,  C2Ca,  had 
also  been  prepared.  He  was  doubtful  also  of  the  probability 
of  the  formation  of  K2C202,  seeing  that  potassium  was  said 
to  decompose  acetylene  at  high  temperatures,  with  separation 
of  carbon,  while  K2C202  was  said  to  be  obtained  by  the  action 
of  potassium  on  acetylene  at  about  803  C.  He  should  be 
glad  of  further  information  on  these  points. 

Mr.  Stanford  said  he  thought  that  the  paper  might  be 
looked  upon  as  a  concise  resume  of  what  was  known  upon 
the  subject  of  the  formation  of  cyanide  on  a  large  scale. 
Regarding  the  process  mentioned  by  Mr.  Fawsitt  of  the 
passing  of  ammonia  over  charcoal  highly  heated,  he  would 
like  to  ask  if  the  decomposition  was  at  all  complete,  and 
also  at  what  temperature  the  reaction  took  place. 

The  Chairman  said  that,  considering  the  great  importance 
of  this  subject,  it  seemed  strange  that  so  little  work  of  a 
practical  character  had  been  done  with  the  object  of  fixing 
nitrogen  in  some  useful  form.  This  might  be  partly 
accounted  for,  however,  by  the  failure  of  the  extensive 
trials  made  by  Bramwell  and  Hughes  some  40  years  ago. 
At  first  these  experiments  promised  very  well,  both  on  the 
small  and  larger  scale,  but  when  the  process  was  tried  in 
manufacturing  it  was  found  that  the  loss  was  so  great  and 
the  expenses  so  heavy  that  it  had  to  be  abandoned.  There 
had  been,  he  thought,  a  good  deal  of  misapprehension  with 
regard  to  the  reactions  winch  were  said  to  have  taken  place 
in  the  experiments  conducted  by  Hansen  and  Playfair  with 
the  object  of  determining  the  presence  of  cyanogen  in  a 
particular  zone  of  the  blast  furnace.  He  had  not  under- 
stood that  cyanogen  had  ever  been  produced  by  the  action 
of  nitrogen  upon  carbon.  It  was  all  very  well  to  withdraw 
gases  from  a  furnace  in  operation  and  test  these  for 
cyanogen,  which  might  have  required  a  base  for  its  fixation. 
Undoubtedly  it  would  be  found,  if  the  pases  were  taken  off 


at  the  proper  point,  but  it  was  necessary  to  insure  not  only 
the  absence  of  bases,  but  also  that  the  cyanogen  even  then 
found  in  the  free  state  had  not  been  fixed  by  the  metal  of 
an  alkali  or  of  an  alkaline  earth.  Another  question  was 
whether  cyanide  of  ammonium  had  ever  been  produced  by 
passing  ammonia  over  charcoal  at  any  temperature  whatever. 
He  did  not  believe  that  had  ever  been  done,  although  it  was 
stated  by  Kuhhnann,  about  50  years  ago,  to  have  taken 
place.  If  ammonia  could  be  converted  into  cyanide  of 
ammonia  so  easily,  then  the  problem,  it  seemed  to  him,  was 
already  solved;  but  if  so,  it  was  inexplicable  that  so  simple 
and  so  very  desirable  a  reaction  had  never  found  application 
in  practice.  He  was  not  stating  his  own  opinion  so  much 
as  that  of  others  who  had  paid  much  attention  to  the 
subject  practically,  when  he  said  he  thought  that  was  the 
crucial  point  in  the  question. 

Mr.  Playfair  said  that  in  the  production  of  cyanides 
the  difficulty  was  to  get  an  apparatus  suited  to  stand  the 
work,  and  he  wished  to  ask  if  such  an  apparatus  could  not 
be  found  in  that  employed  for  the  making  of  water-pas. 

Mr.  Fawsitt,  in  reply,  said  that  in  regard  to  Mr.  Hender- 
son's remarks,  he  was  obliged  to  him  for  drawing  his 
attention  to  the  existence  of  calcium  acetylene,  of  which 
fact  he  was  ignorant.  He  was  quite  aware  of  the  existence 
of  potassium  acetylene,  as  prepared  by  passing  acetylene 
over  melted  potassium,  and  when  he  spoke  in  his  paper  of 
it  not  having  been  produced,  he  really  meant  under  the 
conditions  occurring  in  the  preparation  of  cyanides  previously 
described.  If  it  were  produced  under  these  conditions,  it  must 
be  produced  in  the  manufacture  of  potassium,  a  fact  which 
had  not  been  established.  Again,  supposing  it  were  produced, 
it  did  not  follow  that  it  united  with  nitrogen  to  form  KCN, 
at  least  he  had  seen  no  proof  of  it. 

As  regarded  the  non-existence  of  K2C202at  high  tempera- 
tures, he  always  understood  that  it  was  produced  at  the 
highest  temperatures  in  the  manufacture  of  potassium,  and 
the  method  adopted  to  prevent  its  formation  was  to  cool  the 
vapour  quickly. 

As  regards  Mr.  Stanford's  question  about  the  production 
of  ammonium  cyanide  by  passing  ammonia  gas  over  heati  d 
carbon,  he  could  not  speak  from  experience,  but  judging 
from  the  statements  made  by  several  able  chemists,  he 
should  say  that  there  was  strong  evidence  of  its  production, 
but  whether  with  facility  or  not  he  could  not  say.  In 
reference  to  Mr.  Tatlock's  question  as  to  whether  or  not 
cyanogen  could  be  produced  by  passing  nitrogen  over  heated 
carbon,  the  only  affirmative  statement  he  had  seen  was  by 
Delbrueh,  and  he  was  inclined  to  believe  it;  but  after  testing  it 
as  described  in  the  paper,  should  say,  that  under  the  conditions 
existing  in  processes  described  under  classes  1  and  2,  it  was 
not  so  produced. 

Lastly,  the  question  asked  by  Mr.  Playfair  he  could  not 
answer  from  experience.  The  regenerative  principle  was 
patented  and  applied  to  an  apparatus  made  by  Mr.  Mond, 
but  with  what  success  he  did  not  know.  As  the  temperature 
favourable  to  the  production  of  cyanide  was  very  high,  he  did 
not  think  that  an  apparatus  worked  on  this  principle  could 
be  kept  sufficiently  hot  for  the  successful  working  of  the 
process. 
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AND 


The  Exhibition  of  Preventive  Appliances  in  Berlin  in  its 
Relation  to  Chemical  Industry.  T.  Oppler.  Chem.  Inil. 
12,  501—508,  528 — 532,  aud  549—556. 

The  exhibition  was  promoted  for  the  display  of  methods 
and  appliances  having  for  their  object  the  minimising  of 
risk  to  life  or  limb  where  the  circumstances  include  the 
element  of  danger.  The  author  has  limited  his  article  to  a 
notice  of  those  means  which  can  be  employed  for  the 
protection  of  workers  in  the  chemical  industries,  but  the 
number  of  these  is  too  large  to  admit  of  more  than  a 
general  reference  here.  The  notices  are  arranged  under 
several  heads. 

(n.)  Signal  Thermometers. — A  very  delicate  means  of 
signalling  abnormal  changes  of  temperature  has  been  found 
in  the  use  of  a  spiral  formed  of  ribbons  of  steel  and  brass 
soldered  together,  one  end  being  fixed  and  the  other  free 
to  close  an  electric  circuit.  The  difficulty  of  soldering  these 
two  metals  tightly  enough  to  withstand  prolonged  contraction 
and  expansion,  however,  prevented  any  great  extension 
of  the  use  of  the  apparatus,  until  a  method  of  coating 
the  steel  ribbon  with  nickel  has  made  it  possible  to  make  a 
permanent  joint  with  solder,  and  of  this  improved  form  of 
thermometer  several  examples  were  exhibited,  with  the 
addition  also  of  a  method  of  registering  the  actual  changes 
of  temperature  by  a  diagram. 

(6.)  Eye  Glasses,  Respirators,  Clothing.  —  Specially 
mentioned  is  a  so-called  normal  eye-glass,  set  in  a  mask  of 
galvanised  iron  wire,  easily  adaptable  to  irregular  features, 
allowing  of  free  circulation  of  air  and  of  comfort  to  the 
wearer  by  the  use  of  leather  padding.  Free  circulation  of  air 
being  indispensable  to  keep  down  excessive  perspiration 
under  the  mask,  this  is  provided  for  in  an  invention  of 
Director  Stroof  by  a  slit  between  the  glasses  and  the  mask. 
Respirators  to  be  worn  in  an  atmosphere  containing  noxious 
gases  consist  of  wet  or  dry  filters  of  suitable  material,  or 
are  fitted  to  a  wash-bottle  appliance  for  cleansing  the  air 
before  breathing.  In  some  cases  a  breathing  apparatus 
connected  by  tubing  with  the  outside  air,  similar  to  that 
used  by  divers,  is  the  only  possible.  In  a  report  presented 
by  a  German  Industrial  Union,  emphasis  is  laid  on  the 
advisability  of  wearing  close-titting  garments  by  workers 
attending  on  machinery.  Complete  outfits  in  leather  and 
asbestos  were  exhibited  for  use  in  gunpowder  factories. 

(c.)  Lighting  and  Safety  Lamps. — Petroleum  lamps  were 
shown  constructed  on  lines  similar  in  principle  and  object  to 
the  "  Shaftesbury  "  safety-lamp,  whilst  the  illumination  of 
spaces  containing  inflammable  vapours  or  materials  is  pro- 
vided for  by  gas  or  electric  light  transmitted  from  the  outside 
through  glass  windows.  Of  the  various  forms  of  safety-lamp, 
the  basis  rests  essentially  on  the  principle  invented  by  Davy, 
but  by  enclosing  the  flame  in  a  cylinder  of  glass,  greater 
illumination  is  obtained,  and  by  allowing  for  the  entrance  of 
air  at  the  bottom  of  the  lamp  a  steadier  and  brighter  light  is 
maintained,  with  the  further  advantage  that  the  lamp  gives 
timely  warning  of  the  presence  of  fire-damp.  Various 
contrivances  for  locking  the  lamps  aud  for  extinguishing 
and  relighting  the  flame  from  outside  are  referred  to,  and 


•  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plus  postage,  to  Mr.  II.  Reader  Lack, 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Cham  ery 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows : — 

If  the  price  does  not  exceed  &d \d. 

Above  Srf.,  and  not  exceeding  Is.  Gd Id. 

„      U.ed.,     „  „         is. id \\d. 

„     is.  id.,     „  „        Si.  id id. 


some  forms  of  safety-lamp  are  arranged  for  use  with 
benzene.  A  safety-lamp  for  indicating  approximately  the 
proportion  of  explosive  gas  present,  depends  on  the  employ- 
ment of  a  flame  fed  with  absolute  alcohol,  which  is  readily 
susceptible  to  alterations  in  height  and  colour  in  presence 
of  small  quantities  of  inflammable  gas. 

(<f.)  Transport  of  Corrosive  Liquids. — For  drawing  off 
the  contents  of  carboys,  a  rubber  cap  fitting  over  the  neck 
is  provided  with  bent  glass  tubes  and  a  force  pump,  the 
arrangement  working  like  that  of  an  ordinary  wash-bottle. 
For  preventing  the  spirting  of  liquid  in  emptying  a  earbov, 
a  rubber  nose-piece  having  a  vent  hole  is  fitted  on  the  neck. 
Instead  of  the  usual  straw  packing  it  is  proposed  to  surround 
the  carboy  with  infusorial  earth  which  would  absorb  the 
corrosive  liquid  in  ease  of  fracture,  the  packing  being  easily 
regenerated  after  an  accident  by  washing  and  diving.  An 
automatic  arrangement  for  controlling  the  admission  of 
compressed  air  to  a  montejus  is  described. 

(e.)  Mineral  Water  Manufacture. — All  the  exhibits  in 
this  department  involve  the  use  of  liquid  carbonic  acid  which 
avoids  many  of  the  dangers  incidental  to  the  preparation 
of  the  gas  itself.  The  safety  arrangements  comprise 
separate  expansion  vessels,  pressure  gauges,  safety-valves, 
and  automatic  pressure-reducing  valves.  As  a  provision 
against  possible  fracture  of  the  iron  cylinder  containing 
liquid  carbonic  acid,  it  is  enclosed  in  a  strong  case  of  iron 
trellis  work. 

(f)  Varnish  and  Pitch  Manufacture. — To  minimise  the 
chance  of  firing  in  case  the  liquid  should  boil  over  the  sides 
of  the  vessel,  the  furnace  is  separated  from  the  boiling  house 
by  fire-proof  walls.  Vessels  for  boiling  linseed  oil  are  movable 
on  wheels  along  a  line  of  rails,  so  as  to  afford  easy  removal 
when  necessary.  Foul  smelling  vapours  are  drawn  by  a 
draught  through  a  coke  tire. 

(y.)  Soap  Manufacture. — To  avoid  the  dangers  incidental 
to  shallow  boiling  vessels,  the  rendering  copper  is  made 
deep  aud  is  surmounted  by  a  hood. 

(A.)  Lamp-black  Manufacture. — An  automatic  apparatus 
for  the  deposition  aud  collection  of  lamp-black  in  a  closed 
chamber  provided  with  windows  for  observing  the  progress 
of  the  operation.  A  vertical  revolving  shaft  carries  plates 
cooled  with  water,  on  which  the  lamp-black  accumulates, 
the  deposits  being  removed  and  delivered  into  receptacles 
by  scrapers. 

(i.)  Match  Manufacture. — Dipping  machines  for  pointing 
the  matches  with  igniting  composition,  and  a  mixing  vessel 
for  preparing  the  composition,  are  made  to  work  automatically 
and  in  a  closed  chamber,  by  which  all  danger  to  the  workmen 
from  phosphorus  fumes  is  avoided. 

(A.)   Glue  Manufacture  and  the  Grinding  of  Bones  and 

Slag The  bleaching  of  glue  with  sulphurous  acid  and  the 

subsequent  drying  of  it  are  carried  out  in  a  closed  chamber 
through  which  a  current  of  air  is  maintained,  carrying  the 
sulphurous  acid  and  moisture  to  a  chimney.  This  method  is 
applied  to  the  grinding  and  treatment  of  bones,  mineral 
phosphates  and  Thomas  slag,  where  injurious  dust  and  acid 
vapours  are  given  off.  Holler  mills  are  closed  in  by  curtains 
or  boxes,  and  the  dust  is  eonveyed  by  a  draught  of  air  to  a 
chamber  containing  baffling  arrangements  to  cause  the 
deposition  of  the  dust.  The  ground  material  is  sifted  as  it 
comes  from  the  mill,  and  the  coarser  particles  are  returned 
automatically  to  the  mill,  thus  confining  the  grinding 
practically  to  one  operation.  Some  of  the  mills  consist 
of  revolving  drums  of  metal  containing  steel  balls. 
Draughts  of  air  are  used  to  remove  foul  smells  from  raw 
boms  and  the  vapours  evolved  in  the  treatment  of  phosphates 
in  all  cases  where  the  workmen  would  be  inconvenienced 
by  them. 

(/.)  Disposal  of  Dust. — The  means  noticed  under  this 
head  are  comprehended  under  two  general  methods,  that  of 
the  well-known  "Cyclone"  dust  collector,  and  of  chambers 
containing  flannel  or  other  kind  of  filtering  cloth  from 
which  the  accumulated  dust  is  periodically  removed  by 
shaking  or  beating. 

(mi)  Soda.  Caustic  Soda. — The  revolver  furnace  for 
making  soda   ash   represents   the   Iatc>t  ;.uccessful  method 
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of  reducing  the  inconvenience  to  -workmen  to  a  minimum, 
whilst  the  use  of  protective  shields  and  rails  of  metal  are 
prescribed  to  ward  off  danger  in  attending  to  caustic  pots. 
The  chemical  factory  "  Rhenania "  exhibited  a  model, 
including  all  the  protective  means  applicable  to  a  factory 
making  soda  and  caustic  by  the  Leblanc  process. 

(«.)  Manufacture  of  Explosives. — Photographs  of  arrange- 
ments in  use  in  various  factories  were  exhibited.  Gases 
given  off  in  the  preparation  of  fulminate  of  mercury  are 
drawn  off  into  a  chimney,  whilst  danger  from  accidental 
explosions .  is  provided  for  by  the  use  of  wire  network 
surrounding  the  apparatus.  Arrangements  for  submerging 
in  water  certain  portions  of  the  apparatus  of  a  gunpowder 
factory  are  set  in  motion  by  the  force  of  an  explosion  when 
that  should  occur  from  anv  cause. — G.  H.  15. 


TATEXTS. 

Improvements  in  Machinery  for  the  Separation   of  Solid 

Matters  from    Liquids,    ami   for    Washing    (hit    and 

Exhausting  the   Solid  Matters   s>>   Separated.      \V.   S. 

Squire,  London.    Eng.  Pat.  3065,  February  21,  1SS9.    8d. 

The  separation  of  the  solid  and  liquid  matters  is  effected 
by  a  machine,  which  consists  of  four  inclined,  revolving 
cylinders,  constructed  of  perforated  metal,  wire  gauze,  or 
of  cloth  stretched  upon  suitable  frames,  and  having  troughs 
underneath  them  to  receive  the  liquid  which  passes  through, 
while  the  solid  matter  is  discharged  at  the  lower  end  of 
the  cylinder  into  receivers,  each  of  which  is  provided  with 
an  agitator  to  mix  the  solid  matter  with  any  liquid  that 
may  be  added  to  it,  and  a  pump  to  remove  the  mixture 
so  made.  The  solid  and  liquid  matters  are  made  to  travel 
from  cylinder  to  cylinder  in  contrary  directions  ;  the  former 
thus  meets  liquid  becoming  more  and  more  dilute,  whilst 
the  latter  meets  matter  more  and  more  charged  with  soluble 
material,  thus  a  very  concentrated  solution  of  the  soluble 
matter  is  obtained  on  the  one  hand,  while  on  the  other 
the  solid  matter  is  obtained  thoroughly  exhausted  of  its 
soluble  constituents.  When  the  exhaustion  is  not  completed 
a  larger  number  of  cylinders  may  be  used.  There  are  two 
claims  and  two  sheets  of  drawings. — E.  S. 


Improvements  in  Apparatus  for  Filtering  Liquids,  or  for 
Preparing  Extracts  from  Substances.  M,  J.  E.  Vassel, 
Paris,  France.     Eng.  Pat.  3736,  March  2,  1889.     \ld. 

The  invention  relates  to  improvements  in  "  apparatus  for 
rapidly  filtering  liquids  in  closed  vessels,  wherein  the  air 
is  exhausted  from  the  receiving  chamber  below  the  filter, 
and  is  forced  into  the  space  above  the  liquid  to  be  filtered." 
The  apparatus  can  also  be  transformed  into  an  exhausting 
apparatus,  with  intermittent  or  continuous  circulation,  and 
it  may  be  employed  in  preparing  extracts,  such  as  making 
coffee,  and  for  other  purposes.  The  apparatus  consists  of 
a  vessel  with  a  tubular  lower  end,  containing  the  filtering 
medium  and  the  liquid  to  be  filtered,  and  which  fits  into 
a  receiver  for  the  filtered  liquid.  The  inlet  valve  of  a  small 
air-pump,  which  may  be  a  caoutchouc  ball,  with  valves 
such  as  are  used  for  spraying  purposes,  communicates  by 
a  tube  with  the  receiver,  and  the  outlet  valve  with  the 
top  of  the  filtering  vessel.  On  working  the  ball,  the  air  is 
exhausted  from  the  receiver,  and  passing  into  the  filtering 
vessel,  produces  considerable  pressure,  and  thus  forces 
the  liquid  rapidly  through  the  filtering  medium  into  the 
receiver.  Various  modifications  of  the  apparatus  are 
shown  on  the  sis  sheets  of  drawings  which  accompany 
the  specification.     There  are  11  claims. — E.  S. 


An  Improved  Method  or  Process  of  and  Apparatus  for 
the  Lixiviation  of  Various  Materials.  H.  H.  Lake, 
London.  From  "  La  Societe  Anonyme  des  Parfums 
Naturels  de  Cannes,"  Paris,  France.  Eng.  Pat.  10,361, 
June  25,  1889.     8d. 

See  under  XX.,  page  325. 


An  Improved  Method  of  and  Apparatus  for  the  Treatment 
of    Smoke.      S.    Elliot,    Newbury.      Eng.    Pat.    12,460, 

August  7,  1889.      lh/. 

A  stop  valve  or  door  is  inserted  in  factor}-  chimneys,  and 
the  smoke  sucked  by  means  of  an  exhaust  apparatus  and 
driven  through  a  tank  in  which,  by  mechanical  appliances, 
water  is  kept  agitated,  and  the  soluble  gases  and  soot  are 
retained.  For  brick  kilns  or  pottery  chimneys  a  cone  or 
inverted  cup  requires  to  be  fitted  on  the  top  of  the  chimne}' 
and  connected  with  the  exhaust  apparatus.  There  are 
three  sheets  of  drawings  giving  details. — 1).  A.  S. 


An  Improved  Machine  for  the  Purpose  of  Washing  and 
Refining  Fuller's  Earth,  China  Clay,  and  other  similar 
Substances.  W.  A.  Sheppard,  Midford.  Eng.  Pat.  20,561, 
December  21,  1889.     Cd. 

The  machine  patented  consists  of  a  tank,  in  which  is  placed 
the  Fuller's  earth  or  similar  material  to  be  treated,  and  in 
which  it  is  mixed  witli  water,  a  second  tank  provided  with 
an  agitator  to  complete  the  mixing,  and  a  "  refining 
machine,"  consisting  of  two  stationary  concentric  cylinders 
and  an  inner  vessel  like  an  inverted  cone,  having  slots  in, 
and  projecting  strips  on,  its  sides,  by  the  rotation  of  which, 
at  about  100  revolutions  per  minute,  the  coarser  particles 
are  driven  against  the  walls  of  the  inner  cylinder  and  fall 
on  to  the  bed-plate  at  its  base,  whence  they  are  swept  into 
the  annular  space  between  the  two  cylinders  by  curved 
radial  arms  revolving  with  the  inner  vessel,  and  can  be 
removed  from  time  to  time.  The  finer  particles  remain  in 
the  inner  vessel  and  flow  away,  suspended  in  the  wash 
water,  through  a  pipe  at  its  base  into  settling  tanks. — B.  B. 


II.-FTTEL,  GAS,  AND  LIGHT. 

PATENTS. 

Improvements  relating  to  Artificial  Fuel,  Refractory 
Material  for  Lining  Retorts,  and  Bricks  and  Tiles. 
K.  Stone.  Eng.  Pat.  13,768,  September  21, 1888.  Amended 
January  8, 1890.    id.    (Compare  this  Journal,  1889,  872.) 

The  amendment  relates  to  the  percentage  composition  of 
one  of  the  fuels.  Instead  of  3  per  cent,  of  oil  and  94  per 
cent,  of  peat  to  3  per  cent,  of  sulphuric  acid,  3  per  cent,  of 
the  acid  is  mixed  with  75  percent,  of  oil  and  22  per  cent,  of 
peat.— D.  A.  S. 


Improvements  in  Apparatus  for  Generating  and  Burning 
Gases  from  Hydrocarbon  Oil  and  Water.  H.  Darby, 
London.     Eng.  Pat.  2796,  February  16,  1889.     Sd. 

The  improvements  consist  in  a  feed-water  regulator  supplying 
water  by  syphon  action  from  a  reservoir  to  the  steam 
generator,  and  a  series  of  superheating  pipes  through  which 
the  steam  passes  before  mingling  with  the  oil  to  be  burned. 
For  details  the  specification  must  be  consulted. — O.  H. 


Improvements  in  the  Manufacture   of  Fuel.      A.  Besson, 

Paris,  France.  Eng.  Pat.  4288,  March  12,  1889.  id. 
Wood  charcoal  in  dust  or  powder  is  mixed  with  a  silicate, 
the  mixture  diluted  with  water,  and  powdered  anthracite  or 
other  mineral  coal  added  till  of  suitable  consistency,  when 
the  mass  is  moulded.  5  per  cent,  of  silicate  and  10  per  cent, 
of  wood  charcoal  with  85  per  cent,  of  anthracite,  are  said  to 
give  a  good  result. — D.  A.  S. 
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Improvements  in  or  relating  to  Apparatus  fur  the  Manu- 
facture of  Water-Gas.  F.  H.  Briggs,  Torquay.  Eng. 
Pat.  GO90,  April  9,  1889.     8<£. 

.V  number  of  retorts  are  arranged  and  worked  in  series  in 
connexion  with  a  superheater,  consisting  of  a  coil  covered 
with  a  thin  protective  coating  of  chalk  or  fireclay  and  heated 
by  tlir  products  of  combustion  of  the  fuel  used  in  heating 
the  retorts  or  chambers.  Arrangements  are  described  for 
throwing  each  retort,  as  the  carbonaceous  matter  contained 
in  it  becomes  exhausted,  out  of  the  series,  and  connecting 
again  to  the  end  of  the  series  as  soon  as  recharged  and 
reheated. — O.  H. 


Ill -DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Fucusol.  K.  Bieler  and  B.  Tollens.  Ber.  22,  3062—3064. 
The  authors  claim  priority  over  Maqnenne  (this  Journal 
1889,  974)  in  having  established  the  constitution  of  fucusol, 
of  Stenhouse.  Fucusol  obtained  from  marine  alga?  is  not  a 
homogeneous  compound,  but  consists  of  a  mixture  of 
methyl  furfuran  and  furfurau  identical  with  that  contained 
iu  bran. — J.  B.  C. 


Fichtelite:     F.    Bamberger    and    L.    Strasser.      Ber.    22, 
3361—3368. 

One  of  the  authors  (this  Journal,  1889, 382  and  383)  pointed 
out  some  time  ago  that  all  endeavours,  his  own  included, 
to  get  at  the  constitution  of  fichtelite  by  chemical  means 
had  failed.  At  the  end  of  the  communication  a  reaction  was 
described,  which  has  since,  in  conjunction  with  the  researches 
of  Liebermann  and  Spiegel,  thrown  a  great  deal  of  light  on 
the  subject.  In  order  to  definitely  fix  the  empirical  formula 
and  molecular  weight  of  fichtelite,  a  number  of  carbon  and 
hydrogen  determinations  made  by  different  observers  were 
collected,  and  the  boiling  point  and  vapour  density  were  also 
oarefully  determined.  The  boiling  point  (corrected)  of 
fichtelite  was  found  to  be  355-2°  Cat  719  mm.  pressure, 
235-6°  C.  at  43  mm.,  and  233-6°  C.  at  42  mm.  These 
numbers  exclude  the  possibility  of  fichtelite  being  a  di-  or 
tetrahydrosesquiterpene,  since  the  sesquiterpenes  boil  at 
about  250'  C,  and  the  hydrides  would  boil  at  a  still  lower 
temperature.  The  vapour  density,  determined  in  an  atmo- 
sphere of  nitrogen,  was  found  as  the  mean  of  two  experiments 
to  be  8-69.  This  vapour  density,  in  conjunction  with  the 
elementary  composition  of  fichtelite,  points  to  the  formula 
C1SH3»  for  that  body.  This  formula  differs  from  that 
of  retene  by  a  plus  of  14  atoms  of  hydrogen  ;  and  as  retene 
and  fichtelite  both  occur  in  peat,  and  probably  both  are 
fossil  products  of  vegetable  resin,  it  was  considered  not 
improbable  that  a  connexion  might  exist  between  the  two. 

Now  Liebermann  and  Spiegel  obtained  by  the  exhaustive 
reduction  of  retene,  not  perhydroretene,  but  dodecahydro- 
retene,  which  contains  two  atoms  of  hydrogen  less  than 
fichtelite.  After  vainly  employing  various  reagents  the 
authors  succeeded  in  abstracting  two  atoms  of  hydrogen 
from  fichtelite  by  means  of  iodine. 


Improvements  in  Appliances  for  Burning  Heavy  Hydro- 
Carbon  Oils,  which  Improvements  are  also  Applicable 
to  other  Purposes  wherein  it  is  desirable  to  Maintain  a 
Fluid  at  a  ( 'onstant  Level.  M.  Bluman,  Loudon,  and 
F.  M.  Sims,  Manchester.  Eng.  Fat.  10,724,  July  3, 
1889.     Sd. 

To  lender  it  easier  to  burn  heavy  hydrocarbon  oils,  the 
patentees  combine  an  air-tight  pneumatic  reservoir  with  an 
overflow  chamber  on  a  level  with  the  burner  so  that  the 
level  of  the  oil  can  be  automatically  maintained  in  the 
burner. — D.  A.  S. 


Dehydrofichtelite  forms  a  clear,  colourless,  viscid  liquid, 
possessing  a  splendid  blue  fluorescence.  It  boils  at  344° — 
348°  C.  under  a  pressure  of  714  mm.  It  is  with  difficulty 
soluble  in  cold  glacial  acetic  acid  and  in  alcohol,  but 
readily  soluble  in  ether,  benzene,  chloroform,  and  carbon 
disulphide.  Dehydrofichtelite,  C18H30,  possesses  all  the 
properties  ascribed  by  Liebermann  and  Spiegel  to  retene 
dodecahydride.  The  boiling  point  of  the  latter  is  given  by 
Liebermann  and  Spiegel  as  10°  lower  than  that  of  dehydro- 
fichtelite ;  but  this  seeming  discrepancy  disappears  when  it 
is  considered  that  their  boiling  point  is  uncorrected.  A 
point  deserving  more  consideration  is,  that  although  the 
authors  obtained  from  dehydrofichtelite  a  hydrocarbon 
which  yielded  on  oxidation  an  orthoquinone,  they  were 
yet  unable  to  positively  identify  either  retene  or  retene- 
quinone.  Still,  as  Liebermann  and  Spiegel  state  that 
retene-dodecahydride  yields  on  distillation  with  zinc-dust 
but  a  small  quantity  of  retene,  it  is  quite  possible  that 
owing  to  the  small  amount  of  substance  worked  with, 
these  bodies  escaped  detectiou.  Ou  these  grounds  the 
authors  are  of  opinion  that  the  identification  of  fichtelite 
as  perhydroretene  is  almost  a  certainty.  By  the  further 
action  of  iodine  on  dehydrofichtelite,  detetrahydrofichtelite 
is  obtained,  which  is  very  similar  in  all  respects  to  dehydro- 
fichtelite. All  attempts  to  carry  the  dehydrogenation  still 
farther  have  failed.  By  the  treatment  of  dehydrofichtelite 
in  the  cold  with  bromine,  beautiful  glassy  prisms  were 
obtained,  apparently  containing  bromine  in  an  additive- 
form.  The  authors  hope  to  continue  their  investigations 
on  this  substance. — II.  T.  P. 


The    Constitution    of  Fichtelite.      L.  Spiegel.      Ber.    22, 
3369—3371. 

It  has  been  shown  by  various  observers  that  fichtelite  is 
exceedingly  stable  towards  most  reagents.  The  author 
and  Liebermann  had  noticed  this  same  property  in  the 
perhydrides  of  aromatic  hydrocarbons.  This  fact  led  the 
author  to  suspect  the  existence  of  a  connexion  between 
retene  and  fichtelite,  which  both  occur  in  peat.  The  per- 
hydride  of  retene  would  he  C^Hy,,  which  is  also  the 
formula  of  fichtelite.  The  author  and  Liebermann  (Ber. 
22,  779  ;  this  Journal,  1889,  451)  were  unable  to  obtain 
perhydroretene,  but  they  succeeded  in  preparing  retene 
dodecahydride,  C^Hjq,  which  possesses  all  the  properties 
ascribed  by  Bamberger  (see  preceding  abstract)  to  dehydro- 
fichtelite, C1SH30,  and  which  is  prepared  by  the  action  of 
iodine  on  fichtelite.  To  prove  the  correctness  of  the 
assumption — based  on  the  above  facts  — that  fichtelite  is 
perhydroretene  and  possesses  the  constitutional  formula — 


CH, 


HC 


CH. 


CH, 


H.,C 
H.C 


CH 


CH 

( H-CH(CH3)., 


H3C  —  C ■  H  v       t  C  H2 


CH, 


the  author  is  endeavouring  to  prepare  fichtelite  from  retene. 
Already  some  time  ago  the  author  obtained  by  freezing 
and  pressing  a  large  quantity  of  crude  retenedodecahydride 
a  small  proportion  of  a  crystalline  body,  melting  at  48  C. 
The  substance  also  seems  to  be  formed  by  the  treatment  of 
retene  dodecahydride  with  phosphorus  and  hydriodic  acid. 
The  author  is  continuing  his  researches  on  this  compound 
and  hopes  to  prove  its  identity  with  fichtelite. — H.  T.  P. 
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The    Sulphur    Compounds    in    Crude   Petroleum   aud    in 
Petroleum   Residues.     C.   F.   Mabery  and  N.  W.  Smith. 
Ber.  22,  3303—3305. 
This   is  a  research  on  the  form  in  which   sulphur  exists  in 
petroleum  from  the  Ohio  oil-fields. 

The  sulphur  compounds  occur  chiefly  in  the  higher  boiling- 
point  fractions  200° — 300°.  From  this  they  were  readily 
obtained  by  treatment  with  strong  sulphuric  acid.  The 
diluted  acid  solution  was  neutralised  with  lead  carbonate  or 
calcium  hydrate.  The  salts  so  formed  were  very  unstable 
and  easily  decomposed  in  aqueous  solution  by  distillation 
with  steam,  giving  as  distillate  a  clear  yellow  oil. 

The  authors  worked  on  a  measured  quantity  of  this  oil 
of  sp.  gr.  0-9245  at  16 "5°,  and  containing  14-97  per  cent,  of 
sulphur.  When  distilled  without  steam  at  ordinary  pressure 
it  decomposed,  giving  off  sulphuretted  hydrogen.  It  was 
therefere  distilled  under  a  reduced  pressure  of  100  mm.  and 
collected  in  fractions. 

Fractions  containing  sulphur  : — 

Per  Cent. 

80° —  90' None. 

100°— 105' 18-23 

135s— 140' 15-52 

1 50'— 1 85° 1  ll  •  14 

185°— 190° 14-21 

The  absence  of  mercaptans  and  the  presence  of  sulphides 
in  all  was  found. 

Bromine  vapour  caused  a  thick  white  cloudiness  with  all 
fractions  ;  liquid  bromine  combined  with  explosive  violence. 
Bromine  water  formed  readily  a  heavy  oil. 

80° — 90°  fraction.  Bromine  compound  gave  by  analysis 
C17H14Br2.  The  hydrocarbon  may  thus  be  identical  with 
that  of  Pelletier  and  Walther  (Ber'zelius,  Jahresb.  21,  470). 

HBr  formed  an  oily  product  heavier  than  water  with 
fractions  below  135°,  the  80' — 90°  fraction  being  wholly 
converted.  This  heavy  oil  had  the  characteristic  odour  of 
substituted  ethanes. 

100° — 150°.  An  alcoholic  solution  of  mercuric  chloride 
formed  hard  crystals  either  on  standing  or  by  crystallisation 
from  benzene. 

100' — 120'.  The  mercuric,  chloride  addition  compound 
crystallised  from  benzene  answered  to  the  composition 
(CH3),SHgCU 

135° — 140°.  The  addition  compound  showed  (C\II,).: 
SHgC'U.     It  decomposed  on  melting  at  140  . 

150 — 160°.  The  addition  compound,  as  in  case  of  the 
higher  boiling  point  fractions,  was  a  thick  viscid  oil.  In- 
stead  of  corresponding  to  (C3II-).;SHgC'L.  it  consists 
probably  of  a  mixture  of  ethyl  and  propyl  sulphides. 

98° — 101°.  The  addition  product,  as  in  case  of  lower 
boi'.iug  point  fractions,  formed  hard  crystals,  and  was 
probably  a  mixture  of  propyl  and  butyl  sulphides. 

The  bromine  compounds  were  not  further  examined  on 
account  of  the  difficulty  of  purifying  them. 

The  authors  are  further  investigating  the  nature  of  these 
compounds. — D.  A.  S. 


On  Cumarone  in  Coal  Tar.    G.  Kraemer  and  A.  Spilker. 

Ber.  23,  78—83. 
CVmaroxe  may  be  obtained  from  the  portion  of  the  light 
tar  oils  boiling  at  168° — 175',  after  phenols  and  pyridine 
bases  have  been  removed  by  extraction  with  alkali  and 
acid.  One  kilo,  of  this  purified  tar  oil  is  slowly  mixed  with 
450  grins,  bromine,  the  temperature  not  being  allowed  to 
rise  over  0°.  The  oil  is  first  coloured  intensely  red,  then 
reddish-brown,  and  a  yellowish-white  crystalline  mass 
separates  out,  which  is  at  once  filtered  off  through  glass 
wool.  The  filtrate  is  left  for  24  hours  at  5°  to  10°,  when  a 
further  80  grms.  of  large  prismatic  crystals  are  deposited, 
which  are  purified  by  reerystallisatiou  from  chloroform. 
The  formula  of  the  substance  is  CsH6Br„0,  and  it  must  be 
regarded  as  the  dibromide  of  cumarone.  By  heating  with 
alcoholic  potash,  the  monobromide  is  formed,  crystallising 
from  dilute  alcohol  in  prismatic  crystals,  melting  at  39  anil 
boiling  at  219'— 220?.  By  acting  on  a  dilute  alcoholic 
solution  of  the  bromide  with  sodium  amalgam  the  bromine 


is  slowly  replaced  by  hydrogen.  The  oil  obtained  is  almost 
pure  cumarone,  boiling  at' 170' — 171°.  The  dichloride  is 
readily  prepared  by  passing  chlorine  into  a  dry  ethereal 
solution  of  cumarone.  It  is  a  yellowish  oil,  boiling  at 
245° — 248°.  The  monochloride  is  obtained  from  it  by  the 
action  of  alcoholic  potash.  It  melts  at  74°— 75°,  and  boils 
at  215°— 217°. 

Cumarone  is  not  acted  on  by  aqueous  or  alcoholic  or  even 
melted  potash.  It  is  likewise  indifferent  to  the  action  of 
hydrochloric  acid  and  potassium  cyanide,  ammonia  or  zinc- 
ammonium-eliloride  at  300'.  Oxidising  agents,  such  as 
permanganate  and  chloride  of  lime,  act  on  it  vigorously. 

Cumarone  is  so  stable  a  body  that  if  100  grms.  be  passed 
through  a  red-hot  tube  94  grins,  are  recovered  unchanged. 
Sulphuric  acid,  however,  readily  acts  on  it  with  formation  of 
a  polymer,  which  is  called  paracumarone.  The  latter  is 
resinous,  and  its  alcoholic  solutions  are  said  to  be  of  use  for 
covering  wood  and  metal,  as  the  layeris  perfectly  unaffected 
by  acids  or  alkalis. 

By  using  an  excess  of  sulphuric  acid  another  polymer  of 
cumarone  is  produced.  It  is  at  first  soft  and  finally  turns 
into  a  brittle  infusible  mass  insoluble  in  all  solvents.  On 
heating  cumarone  with  sulphuric  acid,  sulphonie  acids 
probably  result. 

Cumarone  stands  midway  between  two  other  well-known 
products  of  dry  distillation,  thus — ■ 


CoHj  —  C2H2        C6H4  —  CjH3 


\0/ 

Furfuran. 


\0/ 

Cumarone. 


t;n,-c6H4 

v0/ 

Diphenylene  oxide. 


This  series  is  typical  of  a  large  number  of  similarly 
constituted  bodies  found  in  coal  tar.  a  systematic  table  of 
which  is  appended  (see  top  of  ne.vt  page)  : — 

Besides  cumarone  there  are  similarly  constituted  bodies  in 
various  fractions  of  coal-tar  oils.  In  fact  it  is  the  presence 
of  these  substances  which  cause  the  characteristic  coloura- 
tions when  solvent  naphtha  is  treated  with  sulphuric  acid. 
The  authors  have  also  discovered  benzonitrile  in  the  tar  oils 
which  they  used  for  obtaining  cumarone.  This  is  no  doubt 
the  source  of  the  benzoic  acid  found  by  K.  E.  Schultze  in 
phenolic  residues,  for  it  is  not  probable  that  benzoic  acid  is 
present  in  the  distillation  products  of  coal  tar,  seeing  that 
at  the  high  temperature  it  would  be  sure  to  unite  with 
ammonia  with  ultimate  formation  of  benzonitrile. — A.  R. 


Synthesis   of  Chrysene  and    Similar    Hydrocarbons.     G. 
Kraemer  and  A.  Spilker.     Ber.  23,  84 — 87. 

Klotz  discovered  some  years  ago  that  the  best  method  of 
preparing  chrysene  from  certain  fractions  of  solvent  naphtha 
was  to  pass  the  latter  through  heated  tubes,  and  he  was  able 
to  obtain  about  two  per  cent,  of  chrysene  from  the  original 
oil  by  this  process.  The  authors  having  placed  beyond 
doubt  the  presence  of  cumarone  in  heavy  tar  oils  (see  pre- 
vious abstract),  were  led  to  believe  that  that  substance  had  a 
good  deal  to  do  with  the  production  of  chrysene.  When 
passed  through  red-hot  tubes  cumarone  remains  unchanged. 
But  if  mixed  with  naphthalene  considerable  quantities  of 
chrysene  are  formed.  This  was  to  be  expected,  seeing  that 
1  mol.  of  cumarone  and  1  mol.  of  naphthalene  need  only 
lose  1  mol.  of  water  to  give  1  mol.  of  chrysene.  The 
quantities  of  the  latter  which  were  obtained  in  this  manner 
only  amounted  to  about  4|  per  cent,  of  the  mixture,  but  no 
doubt  more  will  be  formed  when  the  tube  through  which 
the  mixture  is  passed  can  be  heated  more  effectually  or  is 
filled  with  dehydrating  agents.  It  may  be  added  that 
naphthalene  vapour  alone  gives  under  the  above  conditions 
no  trace  of  chrysene.  The  reaction  which  takes  place  is 
plainly  visible  from  the  equation — 


C6H4  -  C2H2 
\0/ 


+   CU,II„  =  C,H4  —  CjHj   +   H20 

xc,„h/ 


The  ready  manner  in  which  this  process  could  be  carried 
out  led  to  a  consideration  a-  to  whether  it  were  not  possible 
to  explain  the  production  of  a  variety  of  other  bodies  in 
coal  tar  by  equally  simple  reactions.     It  was  but  natural  to 
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C,H.,  — ('  H 

"\A 

. .                     •                . . 

C6H4  —  C6H4 

Thiophen. 

Diphenylene  sulphide. 

C»H2 C;H„ 

Snh/ 

C6H4 CjHj 

t'e"< C„H4 

Pyrrol. 

Indole. 

Carbazol. 

.. 

.. 

C6H4 C,H, 

\C2H2/ 

I'henauthrcue. 

/CH\ 
C3H,<     1     >C3Ho 

Benzene. 

CW4<    1     >C3Ha 

\ch/ 

Naphthalene. 

/CH\ 
(V,H4<     |     >C6H4 

\ch/ 

Anthracene. 

\  N  / 

/CH\ 

C6H4<     |     \c,ll... 

\  N  / 

/CH\ 
\  N  / 

Pyridine. 

Quinoline. 

.Uridine. 

.. 

C,,H4 C»H3 

\c2h/ 

C6H«  C„H4 

\c2h/ 

Dihydronaphthalene. 

Dihydrophenauthrene. 

.  . 

C6H< (',,11, 

\ch/ 

Fluorene. 

try  the  synthesis  of  pheuauthrene  from  cumarone,  and  here 
also  the  authors  were  successful.  On  passing  the  vapour  of 
cumarone  and  benzene  through  red-hot  tubes,  these  sub- 
stances reacted  on  each  other  with  formation  of  phenanthreue 
according  to  the  equation — 


C0H4  -  CaH2 


C6H4  —  C.,H„  +   H,0 

\CH/ " 


Now  most  of  the  pheuauthrene  in  coal  tar  cannot  be 
derived  from  the  cumarone.  Graebe  has  in  fact  shown  that 
the  former  is  always  produced  when  the  vapours  of  toluene, 
stilbene,  or  dibenzyl  are  passed  through  hot  tubes.  Of 
these,  however,  it  is  only  the  first  that  we  can  regard  as  a 
great  source  of  pheuantbrene ;  cumarone  no  doubt  comes 
next.  Whether  on  passing  the  vapour  of  toluene  and 
cumarone  through  red-hot  tubes,  the  latter  remains  un- 
changed and  the  former  alone  takes  part  in  the  production 
of  phenanthreue,  or  whether  both  substances  react  on  each 
other  with  formation  of  metby lpbenauthrene,  lias  not  yet  been 
ascertained.  The  authors  in  fact  believe  it  will  be  possible 
to  build  up  a  variety  of  hydrocarbons  starting  with  cumarone. 
Thus  they  expect  that  an  isomer  of  naphthalene,  if  not 
naphthalene  itself,  can  be  prepared  from  ethylene  and 
cumarone.  Moreover  there  is  large  scope  for  interesting 
work  in  trying  to  bring  about  condensations  between 
cumarone  and  phenols  or  indoles  (carbazol)  as  well  as  with 
furfuran.  The  authors  are  however  unable  to  pursue  the 
subject  further,  and  invite  others  to  devote  themselves  to  this 
promising  tield  of  research. — A.  B. 


Phenyl-thiopken. 


A.  Kenard.     Compt.  Bend.  109, 
C9S— 700. 


on  cooling,  and  gases  consisting  of  sulphuretted  hydrogen 
and  carbon  bisulphide  are  evolved.  On  distilling  the  black 
product  some  CS2  and  toluene  pass  over;  the  temperature 
then  rises  and  a  liquid  distils  which  solidities  in  the  receiver 
to  a  yellow  mass.  This  product  may  be  purified  by  re- 
crystallisation  from  alcohol,  in  which  another  thiophen 
derivative  dissolves  which  has  not  been  fully  investigated. 
Phenyl-thiopheu  crystallises  in  colourless  crystals  melting  at 
170°.  It  gives  with  isatin  and  concentrated  sulphuric  acid 
a  blue  colouration.  The  author  has  prepared  from  this 
compound  dibromo-  dinitro-  and  di-  and  tetra-sulphonic  acid 
derivatives. —  J.  B.  C. 


This  body  is  prepared  by  passing  a  mixture  of  toluene  and 
sulphur  vapour  through  an  iron  tube  heated  to  redness. 
The  toluene  is  introduced  into  the  tube  drop  by  drop  at  tin- 
same  time  that  small  fragments  of  sulphur  tire  introduced 
through  a  lateral  tube,  the  proportions  of  the  two  substances 
being  equal.    A  black  product  is  obtained,  which  solidifies 


On  Homologues  of  Anthracene  and  Anthraquinone. 
K.  Elbs.  J.  prakt.  Chem.  41,  1— :I2.  (See  this  Journal, 
1886,  321  ;    and  J.  prakt.  Chem.  35,  4GG.) 

The  following  method  for  the  production  of  homologous 
o-benzoyl-benzoic  acids  is  described.  One  part  of  aluminium 
chloride  and  two  parts  of  carbon  disulphide  or  petroleum 
ether  are  introduced  into  a  large  flask  with  a  reflux  con- 
denser, a  mixture  of  one  part  phthalic  anhydride  and  the 
respective  hydrocarbon  (one  mol.  to  one  mol.  phthalic 
anhydride)  is  then  added.  The  reaction  usually  commences 
directly  with  a  strong  evolution  of  hydrochloric  acid,  if  not, 
the  flask  may  be  warmed.  The  mixture  is  left  on  the  water- 
bath  till  the  evolution  has  almost  ceased  :  I! — 12  hours 
usually  suffices.  The  cooled  residue  is  agitated  with  a  little 
water,  some  crude  hydrochloric  acid  is  poured  in  through 
the  condenser,  and  the  mixture  heated  to  boiling.  The 
contents  are  then  transferred  to  a  tabulated  retort,  and 
steam  introduced.  Carbon  disulphide  or  petroleum  ether,  or 
any  unchanged  hydrocarbon  distil  over,  leaving  unchanged 
phthalic  anhydride  as  phthalic  acid  and  aluminium  in 
solution.  The  benzoyl-benzoic  acid  collects  as  a  thick  heavy 
oil  at  the  bottom,  and  after  pouring  off  the  superabundant 
liquid,  it  can  be  washed  and  purified,  cither  by  .Meyer's 
method  (Her.  15,  G3C)  from  the  highly-crystalline  ammo- 
nium salt,  or  by  crystallisation  from  benzene,  acetic  acid, 
or  alcohol.  The  yield  is  increased  by  use  of  excess  of  the 
hydrocarbon. 
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P-methylanthrdcene,  CfiH4 :  (C..H.0  :  C6HS  .  CH3,  melting 
point  199° — 200°.  Prepared  by  boiling  p-xylylphenylketone 
for  12  hours,  and  then  distilling.  The  distillate  is  stirred  to 
thin  consistency  with  alcohol,  the  alcohol  drawn  off,  and 
the  precipitate  recrystallised  from  a  mixture  of  benzene  and 
alcohol  or  acetone  and  alcohol ;  also  from  m-xylylphenyl- 
ketone  or  from  ;n-xylylphenylcarbinol — from  the  latter 
easily,  as  shown  : — 

(CH3)aC6H3.CH(OH).C(iH5  = 
CH3.C6H3/|       >C6H4  +  H,0  +  H, 

\ch/ 

Or  by  reduction  of  the  following  compound — 

B-methylanthiaquinone,  CGH4 :  C'.:02 :  C6H3  .  CH3,  melting 
at  176' — 177',  b)'  treating  p-toluyl-o-benzoie  acid  with 
strong  sulphuric  acid,  diluting  with  water,  filtering,  and 
drying  the  precipitate,  and  purifying  it  by  sublimation. 

o-dimethylanthracene,  C6H4  :  (C'.,H„)  :  C6Ha  .  (CH,)., 
[CH3:CH3  =  2:3].  In  yellow  plates  melting  at  24G  C 
Sublimes  in  bluish-green  fluorescent  plates.  Made  by 
reduction  of  (2 : 3)  dimethylanthraquinone  with  zinc  dust 
and  ammonia.  A  picric  acid  derivative  was  formed  in 
garnet  red  needles,  which  decomposed  from  108' — 125°,  but 
could  not  be  prepared  pure  for  analysis. 

o-dimethijlanthraquinone,  C6H4  :  C202  :  C„H,  .  (CH3)., 
[CH, :  CH3  =  2:3].  In  long  yellow  needles  melting  at  183  . 
By  treating  o-xylovl-o-benzoie  acid  with  strong  sulphuric 
acid,  diluting,  allowing  to  stand  2 — 3  days  to  crystallise, 
and  filtering  through  glass-wool.  Purified  by  sublimation 
or  by  crystallising  from  boiling  xylene. 

A  (3  :  4)  o-dimethylanthraquinone  could  also  be  obtained 
from  o-xyloyl-o-benzoic  acid.  But  the  preparation  of 
o-dimethylanthracene  by  reduction  with  zinc  dust  and 
ammonia  shows  the  above-described  to  be  the  (2  : 3) 
compound. — Anthraquinone-o-dicarbo.rylic  acid — 

C6H4 :  C.,0, :  C6H,(C02H)2  [C02H  :  CO-H  =  2:3]. 

In  yellow  needles  melting  at  340',  insoluble  in  water,  but 
soluble  in  cold  alcohol.  By  oxidation  of  foregoing  com- 
pound with  dilute  nitric  acid  by  heating  at  220°.  On 
heating  it  sublimes,  giving — 

Anthraquinone-o-dicarboxylic  Anhydride — 


CSH4 


/CO\ 


\ 


/CO 


CO 


>C6H  /  (2)  >0 

xco/ 

(3) 


In  yellow  lustrous  plates  melting  at  2S0°,  insoluble  in  water, 
but  soluble  in  alcohol  and  ammonia.  The  ammonium, 
calcium,  had,  and  silver  salts,  all  red  in  colour,  of  the 
above  acid  are  described. 

Anthracene-o-dica rboxylic  A cid — 

C6H4  :  (C..H,)  :  C6U„ :  (COjH)s  [CCU1  :  COjH  =  2:3]. 
In  greenish-yellow    crystals,  melting  at  34.V,  insoluble  in 
water,  but   soluble  in  alcohol  and  ammonia.     It  gives,  on 
subliming — 

Anlhracen e-o-dica rboxylic  A  n hydride — 


yCH  CO. 

C6H4<;  |      >C6H  /  (2)  \ 


'CH 


(2) 

CO 

(3) 


o 


The  calcium  (brownish-green),  lead  (yellow),  and  silver 
(brownish-yellow)  salts  are  described. 
7/j-Diniethylauthraccne — 

C6H4  :  (C,H:)  :  C6H2 :  (CH3)2  [CH3  :  CH3  =  1  :  3] . 

By  condensation  of  methylphenylketone  (J.  prakt.  Chem. 
35,  480)  or  by  reduction  of  ;«-dimethylauthraquiuone  with 
zinc  dust  and  ammonia  (Ber.  20,  1360;  see  also  Bull.  44 
167,  and  Ann.  Chem.  234,  240),  the  picric  acid  derivative 
was  similar  to  the  o-derivative.  A  bromine  derivative  is  also 
described. 


m-Dimethylanthraquinone — 

C6H4  :  C'A  :  C6H2.(CH3)a  [CH3  :  CH3  =1:3] 

melting  at  162°,  by  treating  reervstallised  m-xvlene-o-ben- 
zoic  acid  with  strong  sulphuric  acid. 

By  reduction  of  m-dimethylanthraquinone  with  zinc  dust 
and  ammonia,  a  hydrocarbon  was  obtained  in  small  colourless 
plates,  melting  at  85',  soluble  in  hot  alcohol,  darkening  in 
presence  of  air  and  light.  By  treatment  with  a  saturated 
alcoholic  solution  of  picric  acid  a  derivative  was  formed, 
melting  at  135°,  and  soluble  with  difficulty  in  alcohol. 

From  the  analysis  ef  the  hydrocarbon  and  the  above 
derivative,  tht  author  concludes  that  it  is  m-dimethylanthra- 
cylene,  C^H,,. 


C6H4 


CH. 


^iVeHj.CHa 

II 


Generated  from  a  pre-existing  m-dimethylanthranol  by 
abstraction  of  its  hydroxy]  and  an  atom  of  hydrogen  (from 
its  ortho-methyl  group)  a*  water. 

m-dimethylanthranol,  C',,,11,,0 


OH 

./7\. 


C6H4/    |   \C6H3/ 
H 


CHa 
CH3 


was  obtained  in  varying  quantities  by  the  same  reduction 
in  small  colourless  needles,  melting  at  155°,  darkening  in 
air,  insoluble  in  water,  but  soluble  in  alcohol,  carbon  di- 
sulphide  or  warm  alkalis. 

The  bromination  of  m-dimethylanthracylene  gave  no 
addition  product,  but  a  substitution  one  was  formed, 
namely : — 

m-Vimethylanthracylene  dibromide,  C16H10Br, — 

CHBr 


C'cH4<j\c6H 


/ 


C' 
Br 


2\CH 


In  sulphur  yellow  prisms,  melting  at  175°  and  decomposing, 
giving  off  hydrobromic  acid,  soluble  in  carbon  disulphide 
and  acetone,  and  only  with  difficulty  in  ether  aud  alcohol. 
The  author  confirms  the  above  formula  by  an  experiment 
to  show  the  absence  of  a  bromine  atom  in  the  benzene  ring. 

Anthraquinone-m-dicarboxylic  Acid — 
C0H4  :  C20;  :  C6H.:  (C02H)2  [COaH  :  C02H  =  1:3]. 

In  yellow  needles,  melting  at  330D,  insoluble  in  water,  aud 
soluble  only  with  difficulty  in  any  of  the  usual  solvents. 

By  oxidation  of  m-dimethylanthraquinone  with  dilute 
nitric  acid. 

Its  neutral  salts  of  ammonium, potassium,  sodium,  calcium, 
barium,  lead  (all  reddish  coloured),  copper  (deep  green), 
and  silver  (rose  coloured)  are  described.  The  chloride  is 
also  described.  The  amide  crystallised  badly,  aud  showed 
no  characteristics. 

Anthracene-m-dicarbo.ry!ic  Acid — - 
QH, :  (C2H2)  :  C6H,(C02H)2  [COjH  :  C02H  =  1:3]. 

A  brownish  yellow  crystalline  powder,  melting  at  330°, 
aud  easily  soluble  in  all  solvents.  By  reduction  of  the 
foregoing  acid  with  zinc  dust  and  ammonia.  The  ammonium 
and  copper  (both  green)  and  the  silver  (brownish  yellow) 
salts  are  described,  as  is  also  the  chloride. 

p-dimethylanthraquinone — 

C„H4  :  CjOj  :  CCH.(CH3)2  [CH3  :  CH3  =  1  :  4] 

In  yellow  needles  melting  at  118° — 119',  soluble  with 
difficulty  in  alcohol,  but  easily  in  benzene  and  xylene, 
i'rom  j>-xyloyI-o-benzoic  acid  by  abstraction  of  water  with 
strong  sulphuric  acid, 
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By  reduction  of  the  foregoing  with  zinc  dust  and  ammonia 
a  product  crystallising  badly  was  obtained.  This  yielded  a 
picric  acid  derivative  in  deep  red  needles,  melting  at  129'. 
By  decomposition  of  this  by  sodium  hydrate  a  yellow 
powder  was  obtained,  soluble  in  alcohol  and  crystallising  in 
very  small  yellow  plates,  melting  at  63°.  This  prove. I  imi 
to  be  p-dimethylanthracene,  but  a  hydrocarbon  poorer  in 
hydrogen,  viz.,  C19Hla,  and  probably  of  the  formula — 

CH, 


C,H4/|  \c6H,.CH3 

H 

Anlhraquinoiie-p-dicarbo.il/liv  Acid — 

C6H< :  C',(  ►,:C8H,:(COjH)j[<  (  V;H  :  CO;H  =1:4] 

In  yellow  crystals,  melting  at  300°,  soluble  with  difficulty 
in  water,  but  easily  in  alcohol.  By  oxidation  of  p-dimethyl- 
anthraquinone  with  dilute  nitric  acid.  The  alkaline  salts 
are  reddish.  The  calcium,  lead  and  silver  salts  are  also  all 
reddish  coloured. 

Anthiacene-p-dicarbo.rylic  Acid — 
C6H4 :  C,H2  :  C6H2.  (C02H)2  [C02H  :  CO„H  =  1:4] 

A  clear  brown  crystalline  powder,  melting  about  320°. 
The  following  neutral  salts  are  described :  The  alkaline 
salts,  blue  or  bluish  green ;  the  calcium  salt  (brown)  ;  the 
lead  salt  (yellowish  green)  j  and  the  silver  salt  (brownish 
yellow).—!).  A.  S.  

PATENT. 

Improvements   in   the  Distillation  of  Mineral  Oils,  and   in 

the  Apparatus  employed  therefor.     \V.  Young,  Peebles, 

and  G.  T.  Beilby,  Slateford.     Eng.  Pat.  4.597,  March  16, 

1889.     8rf. 

Tins  is  a  process  for  continuous  distillation,  wherein   it  is 

claimed  the  more  volatile  oils  assist  in  the  distillation  of  the 

less  volatile  oils,  and  that  by  the  construction  of  the   still, 

increased  rapidity  of  distillation  is  secured. 

Eig.  1  shows  an  elevation  of  the  still  in  section.  Eig.  2 
shows  a  horizontal  section  on  the  line  A,  B. 


A- 


s*  s*  partitions  dividing  the  still  horizontally  into  three  com- 
partments, s5  tubular  openings  covered  with  loose  caps,  s& 
vertical  partitions  to  cause  circulation  of  oil,  8?  perforated 
hinged  doors  in  the  partitions,  p  oil  feed  pipe,  ps  oil  vapour 

Eig.  2. 


s  and  s"  are  the  outer  and  inner  shells  of  the  still,  of 
malleable  iron,     s3  is  the  crown  of  inner  shell,  of  cast  iron. 


pipe  leading  to  the  regenerative  condensers.  ;>:i  perforated 
steam  pipes  round  each  of  three  compartments,  p'  residue 
or  overflow  pipes  leading  to  the  coking  stills. 

In  working,  oil  is  fed  continuously  in  at  the  bottom,  and 
in  its  progress  upwards  is  subjected  to  an  increasing 
temperature.  The  more  volatile  parts  are  at  once  con- 
verted into  vapour,  and  in  their  passage  through  the  still 
caused  to  bubble  through  or  come  intimately  in  contact 
with  the  less  volatile  oils,  and  so  take  up  and  carry  over  the 
less  volatile  vapours.  Less  steam  is  thus  required  than  in 
the  ordinary  system. — D.  A.  S. 


IV.-COLOUKINa  MATTERS  AND  DYES. 

The  Action  of  Light  in  Colouring  pure  Aniline.  P.  Werner. 
Bull.  Soc.  Ind.  d'e  Mulhonse,  Ju'iu — July  1889,  331—332. 
I  r  i-  well  known  that  when  aniline  i*  exposed  to  air  and 
light  it  becomes  coloured  after  some  time,  first  yellow,  then 
red,  and  finally  brown.  It  was  deemed  of  interest  to  try  to 
discover  if  this  colouration  was  due  to  partial  oxidation  of 
the  aniline,  and  to  study  the  influence  of  light  upon  this 
colouration.  To  clear  up  the  question  the  following  trials 
were  made.  Pure  colourless  aniline  had  been  preserved  in 
vacuo,  and  in  an  atmosphere  of  air  and  of  oxygen,  one 
portion  in  the  dark  and  the  other  exposed  to  diffused  day- 
light for  three  mouths  and  a  half. 


In  Diffused  Daylight. 

1.  In  vacuo. — The  aniline  remains  absolutely  colourless, 

2.  Air. — Yellowish  brown  colouration.     Absorption   for 

1  grin,  of  aniline  0'4  cc.  on  9  cc.  of  air. 

3.  O.ryycn.— Intense  colouration,  brownish  red.     Absorp- 

tion for  1  gnu.  of  aniline  1  ■  1  cc.  on  8  cc.  of  oxygen. 

II. 
In  the  Dark. 

1.  In  vacuo. — Aniline  remains  absolutely  clear. 

2.  ^4iV. — Very  slight  colouration.     Absorption  inappreci- 

able. 

3.  Oxygen. — Colouration  feeble,   yellowish.     Absorption 

V(  rj  slight. 
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The  colouration  is  thus  proved  to  be  clue  to  the  action  of 
light.  In  the  light  it  is  also  shown  that  an  absorption  of 
oxygen  takes  place,  i.e.,  oxidation,  and  so  the  effect  is 
produced  by  the  combined  action  of  oxygen  (air)  and 
light. 


On   some   Colouring    Derivatives   of    TripKenylmethane. 

E.    Noelting.       Bull.    Soc.    Ind.    de    Mulhouse,    1889, 

Aug.— Sept.  436—443. 
The  conditions  tinder -which  magenta  is  formed  have  been 

particularly  studied  by  Hofmann,  Rosenstiehl,  Emil,  and 
Otto  Fischer  and  Koseustiehl  and  Gerber.  Kosenstiehl  and 
Gerber  distinguish  three  classes,  according  to  the  manner  in 
which  the  homologues  of  atiiline  behave  towards  oxidising 
agents. 

First  Class.— Bases  which  when  oxidised  with  arsenic 
acid  by  themselves  do  not  yield  colouring  matters,  hut  do 
so  in  presence  of  aniline — 

NH2  NH.  NHS 

./\  /\  en  tit..  /\ 


Paratoluidino. 


CH3 

i-Metaxylidiue. 


CH3 


\/ 

CH3 

Cuniidine. 
NH., 
CH3  /\  CH, 


CH, 


t'H, 


CH3  CH3 

Amidototramethylbcnzene.  Amidopentamethylbenzene. 

Seco7id  Class. — Bases  which  on  treatment  with  arsenic 
acid  do  not  yield  magenta,  but  which  do  when  oxidised  in 
presence  of  a  base  of  the  first  class — 

NH.  NH.,  NH, 


\ 


/\ 


CH, 


CH, 


CH, 


Aniline. 


\/ 

Orthotoluidine. 


v-nietaxylidine. 


Noelting  and  of  O.  Fischer  and  Koek,  have,  however, 
confirmed  this  experience.  Now  the  question  arises  whether 
amido  compounds,  in  which  the  ortho-  and  meta-position 
is  occupied,  belong  to  the  second  or  third  class.  Such 
amines  are — 


NH„ 


CH, 


CH3 


NH, 


CH3 
CH 


NH; 

CH,  /S  CH, 


CH, 


NIL 


NH. 


CH, 


CH3 
CH, 


Experiments  made  with  all  these  liases  in  their  absolutely 
pure  state  prove  that  they  belong  to  the  third  class.  Not  a 
trace  of  colouring  matter  was  obtained  when  oxidised  by 
themselves  or  in  presence  of  para-toluidiue,  a-metaxylidine, 
or  mesidines.  The  presence  of  a  methyl  group  in  the  meta- 
position  to  the  amido  group  renders  these  bases  incapable 
of  forming  rosanilines. 

Another  question  arose,  whether  the  presence  of  a 
methyl  group  in  the  meta-position  in  the  bases  of  the  first 
class  would  influence  their  capacity  for  forming  rosanilines. 
In  the  first  three  bases  of  this  class  the  meta-positions  are 
free,  in  the  last  two  the  ortho-  and  one  or  two  meta-positions 
are  occupied.  But  how  meta-methylated  paratoluidines 
would  act  remained  to  be  seen. 

The  following  are  ortho-  and  meta-methylated  para- 
toluidines— 


NIL. 
S  CH:, 


NIL 


NIL 


CH, 


CH3 

whilst— 


CH, 


NIL 
/\ 


CH, 


NIL 


CH, 


CH, 


CH, 


CH, 


CH, 


Third  Class. — Bases  which   on   oxidation   with   arsenic       are  011]v  meta-methylated. 


acid  yield   no   colouring  matters  like  magenta,  neither  by 
themselves  nor   in   presence   of  any    of   the  two  previous 

classes — 


NH2 
\ 


XII, 


CH3 

Metatoluidine. 


cHa^ca, 

0-metaxylidine. 


In  the  first  class  one  methyl  group  is  in  the  para-position  to 
the  amido  group,  whilst  in  the  bases  of  the  second  and 
third  class  the  para-position  is  free.  In  the  second  class 
the  methyl  groups  are  in  the  ortho-position,  and  in  the 
third  class  in  the  meta-position  to  the  amido  group. 
E.  and  O.  Fischer's  experiments  have  proved  that  in  the 
simplest  rosaniline  the  three  amido  groups  are  in  the  para- 
position  to  the  fundamental  carbon  atom.  The  complete 
analogy  of  the  homologous  rosanilines  with  the  first  having 
been  proved,  it  can  be  readily  understood  why  the  members 
of  the  first  group  when  oxidised  by  themselves  or  with  each 
other  do  not  yield  rosaniline,  but  do  so  when  oxidised  in 
presence  of  aniline. 

In  the  bases  of  the  second  class  the  para-position  is 
free,  and  one  or  two  ortho-positions  are  occupied.  It  is 
clear  that  these  bases  cannot  yield  rosanilines,  uulcss  they 
are  oxidised  with  a  base  of  the  first  group.  Neither  can  the 
bases  of  the  first  class  produce  magentas,  but  no  reasons 
yet  given  can  explain  wh}-  they  should  not  be  able  to 
produce  rosanilines]  when  oxidised  with  the  members  of 
the  first  class.     The  experiments  of  Jlonnet,  Reverdin,  and 


All  these  bases  yield  rosanilines  in  abundance,  when 
oxidised  with  aniline,  orthotoluidine,  and  "y-metaxjdidine. 

The  author  further  shows  that  there  are  30  isomeric 
rosanilines  possible,  if  1  mol.  of  a  para  base  be  oxidised 
with  2  niols.  of  either  aniline,  orthotoluidine  or  y-meta- 
xylidiue,  but  that  this  number  may  be  increased  to  60,  if 
instead  of  taking  2  mols.  of  the  same  base  of  the  second 
class,  l  mol.  of  aniline  and  1  mol.  of  orthotoluidine,  &c.  be 
used.  However,  some  of  the  latter  30  compounds  are 
identical  either  among  themselves  or  "With  bodies  of  the 
first  30 ;  there  exist  in  reality  only  52  isomeric  and  homo- 
logous rosanilines. 

It  remains  to  be  decided  whether  a  rosaniline  can  be 
obtained  by  oxidising  1  mol.  of  a  base  of  the  first  class 
with  1  mol.  of  a  base  of  the  second  class,  and  1  mol.  of  a 
base  of  the  third  class. — A.  L. 


Researches  on  Colouring  Matters  of  the  Triphenylmethane 
Group.  E.  Noelting.  Bull.  Soc.  Ind.  de  Mulhouse,  1889, 
Aug. — Sept.  444—446. 
( 'ondensation  of  Tetramethyldiamidodiphenylcarbinol  with 
Meta-substituted  Amines.  —  Kern  has  discovered  that 
tetramethyldiamidodiphenylcarbiuol  can  be  condensed  with 
amines,  and  that  the  compound  yields  on  oxidation  derivatives 
of  rosaniline.  He  used  as  amines  the  primary,  secondary, 
and  tertiary  derivatives  of  aniline,  orthotoluidine,  and 
a-naphthy lamine,  but  no  meta-substituted  compounds.  The 
author  prepared  the  condensation  products  from  meta- 
toluidine,    paraxylidine,     /3-orthoxylidiue,     /3-inctaxylidine 
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amidines  of  Edler  and  Mayer,  and  the  crystallised  duridine 
with  tetramethyldiamidodiphenylearbinolj  all  of  which  Form 
on  oxidation  with  chloranil  blue-violet  colouring  matters. 
The  secondary  and  tertiary  compounds  of  these  metu- 
substituted  bases  yield  also  colouring  matters  similar  to 
those  obtained  from  the  primary  amines. — A.  L. 


Note  on  the  Ethylenie  Ethers  of  the  three  Amido-phenols 
and  some  Colouring  Matters  from  them.  C.  Krohn. 
Hull.  Soc.  Iud.  de  Mulhouse,  1889,  Aug.— Sept.  1G— 17. 

The  three  amines — 

,OC,H4.XH\; 


CjH., 


OC6H4.NH2 


are  distinguished  from  each  other  by  the  colour  with  which 
they  dye  woody  fibre  (liguin).  The  para-compound  dyes 
woody  fibre  orange,  the  meta-  and  ortho- compound  dye  it 
yellow.  The  azo-colouring  matters  prepared  from  these 
bases  differ  in  their  affinity  for  vegetable  fibre.  The  para- 
compounds  dye  cotton  directly  very  well,  the  meta  derivatives 
badly,  and  the  ortho-compounds  not  at  all.  By  combining 
ethyiene-paraamidophenol  with  a-naphthol-o-sulphonic  acid, 
a  beautiful  red,  fast  to  acids,  is  obtained;  with  resorcinol,  an 
orange;  with  salicylic  acid,  a  fine  yellow.  With  naphthionic 
acid  it  forms  an  orange,  with  J9-naphthylaniiiie-8-sulphonic 
acid,  a  reddish  orauge,  and  with  lirdnuer's  jS-naphthylamine 
Bulphonic  acid  a  still  redder  orange.  These  three  colours 
are  altered  by  acids. — A.  I,. 


The  Synthesis  of  Metaphenylene-diamine  from  Resorcinol 

and  Ammonia.     A.   Seyewitz.     Compt.  Bend.  109,   814 

—817. 
A  mixture  of  resorcinol  and  ammoniacal  calcium  chloride, 
obtained  by  saturating  calcium  chloride  with  dry  ammonia, 
is  heated  in  a  sealed  tube  for  three  hours  between  280°  and 
300°  C.  The  mass  is  treated  with  cold  water,  and  the 
aqueous  solution  repeatedly  extracted  with  half  its  volume 
of  ether.  The  ethereal  solutions  are  saturated  with  hydro- 
chloric acid  gas,  when  the  base  crystallises  out  as  the 
hydrochloride.  The  yield  is  60  grms.  per  100  grms.  of 
resorcinol  taken.  The  author  gives  details  of  variations  in 
time  and  temperature  of  the  reaction,  but  prefers  the  figures 
as  given  above. — S.  G.  It. 


Synthesis  of  Dihydroj-ydiphenylamine  and  of  a  Reddish- 
Brown  Colouring  Matter.  M.  Seyewitz.  Compt.  Bend. 
109,  946—949. 
A  mtxtukk  of  resorcinol  with  four  times  its  weight  of 
ammoniacal  calcium  chloride  were  heated  for  about  10  hours 
in  sealed  tubes  from  190°  to  200°.  The  tubes  were  found  to 
contain  a  deep  yellow  colouring  matter,  which  was  powdered, 
digested  with  water,  and  filtered.  The  filtrate  was  neutralised 
with  hydrochloric  acid  ;  this  precipitated  a  further  quantity 
of  the  same  substance,  which  had  remained  on  the  filter. 
After  drying  in  vacuo  over  sulphuric  acid,  the  residue  was 
dissolved  in  a  little  alcohol  and  filtered.  On  now  adding 
water  to  the  red  solution,  which  also  shows  a  fine  green 
fluorescence,  brown  flakes  separate  out.  They  are  purified 
by  repeated  crystallisations.  An  analysis  led  to  results 
justifying  the  formula  HO.C6H4  -  NH  -  C6H4.OH,  and 
this  was  corroborated  by  the  behaviour  of  the  body  towards 
acids,  alkalis,  nitrite  of  soda,  and  diazo-bodies.  Also,  on 
beating  with  zinc  powder,  diphenylainine  was  obtained. 

I5v  heating  the  above-mentioned  mixture  of  resorcinol 
audammoniacal  calcium  chloride  for  eight  hours  at  300°,  a 
reddish-brown  dye  is  obtained.  This  is  readily  diazotised, 
and  then  reacts  on  phenols  with  formation  of  other  dyes.  On 
cotton  mordanted  with  tannin  and  tartar  emetic  a  fast  brown 
is  produced.  Wool  which  has  been  treated  with  bichromate 
is  coloured  in  good  shades,  which  are  fast  to  milling. — A.  It. 


On  a  New  Class  of Diacelones.     A.  Behal  and  V.  Auger. 
Compt.  Bend.  109.  970—973. 

MALONTX  chloride,  as  well  as  ethyl-  and  methyl-malonyl 
chloride,  react  with  aromatic  hydrocarbons  with  formation  of 
0-diacetones  It  -  CO  -  CHX  -  CO  -  It.  By  using  ethyl- 
malonic  acid,  substances  are  obtained  giving  characteristic 
blood  -  red  solutions  on  adding  an  alkali  or  an  alkaliue 
carbonate.  The  best  results  have  been  obtained  with 
m-xylene  and  the  chloride  of  ethvlmalonic  acid.  The 
diacetone  obtained  by  the  aid  of  aluminium  chloride  melts 
at  63  .  Its  formula  is  C13HH02.  The  red  colouration  pro- 
duced by  alkalis  is  due  to  the  H-atom  which  is  attached  to 
the  carbon  atom  situated  between  the  two  carbonyl  groups. 
If  the  H-atom  be  replaced  by  ethyl,  the  diketone  is  uo  longer 
coloured  red  by  alkalis.  We  may  therefore  regard  these 
diketones  as  containing  a  new  chromogen  group.  The 
tinctorial  properties  of  these  bodies  are  lost  by  oxidation 
with  ferrocyanide,  when  tetraketones  are  produced. 

The  diketone  from  ethvlmalonic  acid  yields  a  dioxime 
melting  at  2'.\y  with  hydroxylamine,  which  confirms  the 
presence  of  the  two  carbonyl  groups.  Heated  with  baryta 
water  to  200',  methylbutyrylphcnylaeetie  acid  is  produced, 
of  the  formula 

CH3.C6H3  (C( X':lH;)  (CHX'OOH)  or 
CH3.CcH3(COOII)(CH2COC3Hr) 

On  oxidising  this  acid,  propionic  acid  and  a  dibasic  a.  id 
C„H3(COOH)(CH2COOH)  result ;  the  latter  melts  at  178° 
with  loss  of  C02.  These  new  diketones  therefore  possess 
the  remarkable  property  that  one  of  their  carbonyl  groups 
unites  with  water  to  form  an  acid  of  the  same  number  of 
carbon  atoms  as  the  diketone  itself. — A.  11. 


Phenanthridine.     A.  Pictet  and  H.I.  Aukersmit.     Her.  22, 
3339—3344. 

Hitherto  only  two  of  the  five  isomeric  compounds,  formed 
theoretically  by  the  substitution  of  a  nitrogen  atom  for  a 
CH-group  in  phenanthrene,  have  been  known.  The  authors 
have  prepared  a  third  of  these,  differing  from  the  other  two 
previously  known  in  containing  its  nitrogen  atom  in  the 
central  ring,  and  give  it  the  name,  already  suggested  by  Etard 
and  Bernthsen,  of  phenanthridine.  The  new  compound 
was  obtained  by  passing  the  vapours  of  hcnzylidcne -aniline 
through  a  tube  heated  to  bright  redness,  the  chemical  change 
being  represented  by  the  following  equation : — 


C6H5  .  CH      C6H4  .  CH 

II     =     I         II 
CeH5  .  X        CJS4  .  N 


+  H. 


A  brown  oil  formed  the  chief  product  of  the  reaction. 
This  was  examined  for  the  presence  of  phenanthridine  by 
first  submitting  it  to  distillation,  and  testing  the  portion 
boiling  above  250D.  On  treating  it  with  warm  dilute  hydro- 
chloric acid,  and  adding  mercuric  chloride  to  the  solution  so 
obtained,  a  voluminous  precipitate  was  formed,  which  was 
recrystallised  from  hot  water,  and  washed  with  boiling 
alcohol.  The  base  was  then  liberated  from  tin-  washed 
salt,  and,  after  further  purification  by  distillation  with 
superheated  steam  and  crystallisation  from  dilute  alcohol, 
was  analysed,  and  its  chief  properties  examined,  with  the 
results  shown  in  the  following  table  : — 


Acridine. 


Phenanthridine. 


MeltiiiK  point 

Platinum  double  salt 

Gold  double  salt .... 

Mercury  double  salt 


107° 

Small,  stellate 
needles.     Uelting 
point,  above  S'-io0. 

Lour  needles, 

sparingly  soluble  in 

hot  water. 

Long  stellate 

needles.    Melting 

point,  225°. 


104° 

Small,  aggregate 
needles.    Melting 

Jiuint.  :ihu\e  H-Jo  !. 

Long  needles, 

insoluble  in  hot  water. 


Long  stellnte 

needles.    Melting 

point,  r.o°. 
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Aeridine. 


Phonant  Uridine. 


Bichromate. 


Fie  rate  . 


Nitrite. 


Sodium     sulphite 
added   to  solution 
of    the    hydro- 
chloride. 

Potassium     iodide 
added  us  the  la->t. 


Short  needles, 

almost  insoluble  in 

hot  water. 

Prismatic  needles. 

Decompose  towards 

200°. 

Small  needles. 


Precipitate  con- 
sisting of  small, 
brown-red  needles. 


Precipitate  con- 
sisting of  long 
yellow  needles. 


Reduction   with  tin       Compound  without 
and     hydrochloric        basic  properties, 
acid. 


Lonir,  fine  needles, 

fairly-ensily  soluble 

in  hot  water. 

Fine,  thin  needles. 
Undecomposed  at  '220°. 


Flocky  amorphous 
precipitate. 

No  precipitate. 


Yollow,  granular 
precipitate. 


Basic  hydro-deriva- 
tive, crystallising  from 
alcohol  in  small  white 
needles  of  melting 
point  near  100°,  con- 
verted by  action  of 
nitrous  acid  into  a 
nitrosamine. 


-E.  B. 


The    Combination    of  a-fi-Dinaphtht/lamine   with    Diazo- 

benzene.     P.  Matthes.     Her.  2*2,  3344—3348. 
On  adding  a  solution  of   diazobenzene   to   one  of   a-£-di- 
naphthylamine  in  acetone  in  the  cold  and  in  presence  of 
sodium  acetate,  there   is   formed  the  azo-compound   of  the 
following  constitution  : — 


N 


-XII' 


The  diazo-nucleus  enters  the  a-position  next  to  the  sub- 
stituted jS-positiou. 

IJut  when  the  combination  of  the  above  compounds  is 
effected  in  the  presence  of  hydrochloric  acid  and  at  a 
temperature  of  40° — 50°  three  azo-compounds  arc  pro- 
duced. Not  only  does  the  diazo-rest  enter  the  substituted 
0-naphthyIamine  molecule  in  the  a-position  as  above,  but 
it  enters  the  substituted  a-naphthylamine  in  the  para- 
pesitiou,  forming  the  compound  represented  below  : — 


.NH- 


\/ 


Iu  addition  a  small   quantity  of  a  disazo-compound  is 
formed  : — 

X/N:NC6H5 


N 


-NH- 


v- 


The  disazo-compound  being  much  less  soluble  in  alcohol 
than  the  two  azo-compouuds,  can  be  easily  separated  from 
the  mixture.  As  the  solubilities  in  most  solveuts  of  the 
two  mono-azo-compounds  are  almost  the  same,  the  separa- 
tion  of  these  is  more  difficult.     Benzene  alone   dissolves 


more  of  the  a-compound  than  the  ^-compound  and 
by  repeatedly  crystallising  from  this  solvent  the  latter 
compound  is  obtained  pure.  It  crystallises  in  long, 
flocky,  deep-red  needles,  melting  at  107  .  On  treatment 
with  mineral  acids  it  is  changed  into  an  azine.  Advantage 
is  taken  of  this  in  the  preparation  of  the  pure  a-compound. 
The  acetic  acid  solution  of  the  two  mono-azo-compounds 
is  treated  with  mineral  acid,  whereby  the  ^-compound  is 
converted  into  an  azine,  the  o-eompound  being  merely 
converted  into  the  corresponding  salt.  Both  compounds 
are  precipitated  by  water,  then  the  a-salt  is  separated  by 
solution  in  alcohol  in  which  the  azine  is  practically 
insoluble.  By  addition  of  ammonia  to  the  alcoholic 
solution  the  free  a-azo-compound  is  separated.  After 
recrystallisation  from  hot  alcohol  it  is  obtained  in  the 
form  of  short,  thick,  orange  prisms,  melting  at  137  . 

The  disazo-compound  crystallises  from  benzene  in  long, 
flocky,  violet  needles,  with  a  melting  point  of  L':ss  . 

It  was  further  found  that  the  disazo-compound  was  easily 
formed  from  either  mono-azo-compound  by  treatment  with 
diazobenzene  chloride.  Also,  when  a  sufficient  amount  of 
solvent  is  present,  the  disazo-compound  produced,  remains 
dissolved  in  the  cold,  which  explains  the  apparent  non- 
formation  of  this  body  in  the  tirst  reaction  mentioned  above. 
The  violet  disazo-body  was  boiled  with  acetic  acid  for 
a  long  time  and  a  crystalline  brown-yellow  substance 
obtained  therefrom,  melting,  after  crystallisation  from 
benzene,  at  287°.  On  reduction  with  zinc  dust  and  hydro- 
chloric acid  the  latter  substance  was  converted  into  a 
eurhodine,  which  fact,  in  conjunction  with  the  analytical 
figures,  leaves  no  room  for  doubt  that  the  brown-yellow 
substance  is  an  azo-azine  of  the  following  constitution  : — 


/ 


N  :  NCVH, 


/\/\ 


\/\/ 


A/ 


— E.  IS. 


Synthesis  of  Indigo  from  Moiioliromacetanilide.    W.  Flimin. 
Ber.  23,  57—60. 

The  action  of  caustic  alkalis  on  bromacetaniline  differs 
according  to  the  condition  in  which  the  two  bodies  react  on 
each  other.  Thus  aqueous  potash  causes  the  absolute 
breaking  up  of  the  molecule  with  formation  of  carbamine. 
By  using  alcoholic  potash  Abenius  obtained  diphenyldiketo- 
piperazine.  Again,  if  the  calculated  quantity  of  sodium  be 
added  to  an  absolute  alcoholic  solution  of  bromacetanilide, 
after  some  time  there  separates  a  thick  yellowish  oil, 
ethoxylacetanilide,  C6H5NH(COCH.,OC,H:,).  " 

Finally,  the  author  has  discovered  that  when  a  small 
quantity  of  rnonobromacetanilide  is  mixed  with  an  equal 
weight  of  dry  caustic  potash,  and  the  mixture  rapidly 
heated  to  a  high  temperature  until  a  homogeneous  reddish- 
brown  melt  is  obtained,  then  on  dissolving  the  latter  in 
water  and  a  little  ammonia,  a  greenish  solution  is  obtained, 
which  rapidly  changes  to  blue  and  after  a  short  time  a  blue 
colouring  matter  separates.  If  the  melt  be  dissolved  in 
dilute  acid  and  ferric  chloride  added,  indigo  separates  out  at 
once.  The  fact  of  its  really  being  indigo  was  proved  by  a 
great  variety  of  characteristic  reactions,  including  also  an 
examination  of  the  absorption  spectrum,  which  absolutely 
agreed  with  that  of  indigo.     The  yield  is  only  4  per  cent. 

The  chemical  reactions  whereby  the  formation  of  indigo 
is  in  this  case  brought  about,  are  explained  thus.  Starting 
from  bromacetanilide,  iudoxyl — 


C6H4< 


,  NH  v 


CH 


COH* 
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is  first  produced,  or  possibly  a  pseudo  indoxyl — 
C6H4<         \CH3 

\co/ 

and  the  latter  is  then  oxidised  to  indigo.  The  syntheses  of 
this  colouring  matter  from  o-amidoacetopheuone  which  is 
{nominated  in  the  side-chain  is  a  well  known  one.  Now 
this  substance  is  isomeric  with  bromoacetanilide.  It  is, 
however,  not  likely  that  the  production  of  indigo  from  the 
latter  body  is  preceded  by  the  formation  of  the  former, 
since  it  is  evident  that  the  first  reaction  that  will  take  ['late 
is  the  splitting  off  of  hydrobromic  acid. 

Attempts  to  obtain  dyes  similar  to  indigo  from  brom- 
aceto-a-  or  /3-naphthalide  or  from  bromacetyldipheuylauiine 
or  from  bromacetorthotoluide  were  unsuccessful.  From 
bromaectoparatoluide,  however,  dimethyl  indigo  was  readily 
prepared.  In  its  outward  properties  the  latter  cannot  be 
distinguished  from  indigo.  By  distilling  it  with  excess  of 
caustic  alkali,  pure  paratoluidine  distils  over.  The  reason 
why  indigo  is  not  produced  from  the  orthotoluide  is 
evidently  due  to  the  fact  that  a  methyl  group  occupies  the 
ortho  position  in  the  benzene  nucleus.  The  carbonyl  group 
is  consequently  unable  to  enter  at  this  point.  This  fact  the 
author  considers  a  further  proof  of  the  groups  CO  and  XH 
in  iudigo  being  attached  to  adjoining  carbou  atoms.  Di- 
bromacetanilide  when  strongly  heated  with  caustic  potash 
or  alcoholic  potash  yields  no  indigo,  but  considerable 
quantities  of  carbamine  according  to  the  equation — 

CHBr„.OC.HNC6rL,  +  2  KOH  = 

2  KBr  +  2  H,0  +  CO  +  C0H5XC. 

—A.  K. 


On  a-Naphthylamine-e-Disvlphonic  Acid.  G.  Schultz. 
Her.  23,  77. 
The  preparation  of  a-naphthylamine-f-disulphonic  acid  has 
been  patented  by  the  three  firms  :  the  "  Actiengesellsehaft 
fur  Anilin  fabrikation"  (Ger.  Pat.  45,776),  "  Ewer  and 
Pick"  (Ger.  Pat.  E.  2318),  and  the  "  Badische"  (Ger.  Pat. 
B.  9514).  In  each  patent  the  method  employed  for  the 
production  of  the  above  acid  is  identical,  consisting  in 
nitrating  a-i8-naphthalenedisulphonie  acid  and  then  reducing 
the  resulting  a-nitro-a-/3-naphthalenedisulphonic  acid.  The 
only  appreciable  difference  between  the  above  three  patents 
is  that  the  first-named  firm  employs  a  mixture  of  a-a-  with 
a-/3-naphthalenedisulphonie  acid,  thereby  finally  obtaining 
both  a-naphthylamine  5-  as  well  as  e-disulphonic  acid,  about 
the  same  quantity  of  each  being  produced. 

Besides  these  acids  other  sulphonic  acids  are  obtained  as 
by-products  in  the  above  processes,  and  amongst  them  the 
author  was  able  to  identify  0-naphthvlaminedisulphonic  acid. 

-A.  K. 


The  Euxanthone  Group.     C.  Graebe.     Annalen,  254, 
265—303. 

These  compounds  are  derivatives  of  triphenylene-ketone 
oxide  (xanthone)  for  which  the  subjoined  constitutional 
formula  is  regarded  by  the  author  as  definitely  established  : — 


5 


O  — 


4 


8 


—  CO- 


1 


the  numerals  indicating  the  order  of  designation  of  the  sub- 
stituting groups,  which  he  has  adopted  for  the  formulation 
of  the  derivatives. 

The  compounds  are  of  special  technical  interest  from  the 
occurrence  of  a  typical  representative  (Euxanthic  Acid) 
in  the  well-known  Indian  Yellow  or  Purree.  This  colouring 
matter  is  a  urinary  secretion  of  cows  fed  upon  mango 
leaves,  and  exclusively  produced  by  a  sect  of  the  Gwalas 
in  tli-  Monghyr  district  of  Western  India.  Upon  this 
peculiar  process  of  manufacture  the  author  quotes   in   full 


a  report  by  T.  X.  Mukharji  to  the  India  Office  of  August 
1883  (see  also  Jour.  Soc.  Arts,  32,  16).  The  Purree  separates 
spontaneously  from  the  urine,  but  the  separation  is  promoted 
by  applying  heat.  Each  cow,  on  this  diet,  yields  on  the 
average  3  ■  4  litres  of  urine  daily,  from  which  50—60  grms.  of 
the  Purree  are  obtained.  The  physiology  of  the  process 
has  not  been  as  yet  elucidated.  Euxanthic  acid,  the  chief 
constituent  of  the  yellow,  has  been  shown  by  Kostanecki 
(Ber.  19,  2918  ;  this  Journal,  1887,  507)  to  be  formed  from 
euxanthone,  in  the  passage  of  this  compound  through 
animal  organisms ;  but  investigation  of  mango  leaves  have 
so  far  failed  to  reveal  the  presence  of  any  constituent 
resembling  euxanthone. 

A  selected  specimen  of  Purree  gave  the  following  results 
on  analysis  : — ■ 

Euxanthic  acid 51'0 

Silica  and  alumina 1*5 

Magnesium 4'2 

Calcium 3"4 

Water  and  volatile  constituents  (100°— 170°  C.)  39-0 

99-1 

The  firm  of  MM.  Lefranc  and  Cie  (Paris)  supply 
several  varieties  of  Purree,  designated  in  order  of  inferiority 
by  letters  from  A  to  G,  the  corresponding  prices  varying 
from  300  frs.  to  50  frs.  per  kilo.  Subjoined  are  the  results 
of  the  author's  analyses  of  these  products  (Compare  Ber. 
16,  864)  :— 


A. 


Euxanthic  acid 72  -S 

Euxanthone 0"(J 

Mg 5-4 

Ca 1-8 


B. 

c. 

D. 

70-H 

W3 

69-3 

1-1 

2-8 

7-4 

4-9 

4-9 

4-G 

2-4 

26 

3-3 

S3-:u 

31-0 

3-7 

8-7 


From  these  analyses  it  is  evident  that  euxanthone  is 
present  in  the  inferior  sorts  only,  in  which  also  the  ratio 
( la  :  Mg  is  relatively  high. 

Euxanthic  Acid  is  easily  prepared  in  the  pure  state 
by  first  digesting  a  Purree  of  good  quality  with  dilute  hydro- 
chloric acid  and  dissolving  out  the  acid  from  the  residue 
by  treatment  with  ammonium  carbonate.  The  solution  is 
filtered  and  treated  with  an  acid,  when  the  compound 
separates.  It  forms  two  classes  of  salts,  C19H,-OnM'  and 
C19Hi6OuM'o.  It  is  a  condensed  derivative  of  euxanthone 
and  glycuronic  acid,  containing  the  COOH  group  of  the 
latter  unaltered,  but  only  one  of  the  OH  groups  of  the 
euxanthone.  The  author  proposes  the  subjoined  constitu- 
tional formula  (assuming  Scnmiedeberg  and  Meyer's  formula 
for  glycuronic  acid) — 


C6H3(0H) 


C,H:,O.CH(OH)(CHOH)4.COirI 


the  glycuronic  acid,  when  split  off  (by  hydrolysis)  contains 
the  group  CH(01I):  which  is  at  once  resolved  into 
COH  +  H20,  and  this  explains  the  fact  that  the  hydrolysis 
of  the  euxanthic  acid  does  not  appear  to  involve 
combination  with  H20. 

A'uHrAone  (diphenyleneketonc  oxide)  is  the  chief  product 
(45  per  cent.)  of  the  action  of  heat  upon  salol,  phenj  1-ali- 
cylic  acid  being  first  formed,  then  dehydrated. 


C6H,  <^ 


OC6H,  /  O  v 

=    CCH  /         >C6H4   +    1I.O 

coja  \co/ 


Its  characteristic  reactions  are  (1)  reduction  to  methylenedi- 
phenyl  oxide  by  heating  with  zinc  dust ;  and  (2)  conversion 
into  dioxybenzophenone  by  heating  with  alcoholic  potash  at 
ISO',  by  which  its  constitution  is  established. 

Euxanthone  Eased  with  potassium  hydrate  yields  resorcinol 
in  addition  to  quinol  (hydroquinone),  the  two  phenols  in 
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approximate!;  equal   quantity,  whence  the  author  deduces 
the  annexed  constitutional  formula — 


HO 


/\ 


—  CO- 


\/ 


OH 


Euxanthone,  identical  in  every  respect  with  that  obtained 
from  Indian  Yellow,  was  obtained  synthetically  by  heating 
/3-resoreyIie  acid  and  quinol  earboxylic  acid  together  with 
acetic  anhydride. 

Eu.ranthonic  Acid  was  obtained  by  heating  euxanthone 
with  three  times  its  weight  of  caustic  potash  and  some 
water,  so  that  gradually  the  temperature  is  brought  up  to 
260' — 270°.  Exanthonic  acid  fuses  at  200'— 202  ,  losing 
water,  and  gradually  forming  euxanthone. 

The  paper  concludes  with  a  tabular  resume  of  all  the 
members  of  the  group  at  present  investigated. — C.  F.  C. 


Studies    on    the    Constitution   of   the    Tri-derivatives    of 

Naphthalene.     No.  1.  The  Constitution  of  Betanaphthol- 

and    Betanaphthylaminedisulphonic   Acids    R   and    G. 

Naphthalan, nctadisulphonic  Acid.      H.    E.    Armstrong 

and    W.    P.    Wynne.      Proc.    Chem.    Soc.     1890    (77), 

11—15. 

/S-NArHTHOLDisuLPHOxic  acid  G  (Gelb),  like  the  "  Bayer  " 

modification  of  j8-naphtholmouosulphonic  acid,  interacts  but 

slowly  with  diazo  salts,  while  the  corresponding  j3-naphthyl- 

aminedisulphonic  acid,  like  the  "  Badische  "  modification  of 

/8-naphthylaminemonosulphonic  aeid,  is  incapable  of  forming 

azo  dyes  with  the  majority  of  diazo  salts. 

In  converting  the  diehloronaphthalenes  into  sulphonic 
acids,  the  authors  noticed  that  isomeric  changes  occurred 
in  several  instances  (Proc.  Chenr.  Soc.  1889,  52,  120).  As 
a  contribution  to  a  study  of  the  precise  course  of  the  change 
in  sulphonation,  it  seemed  desirable  to  make  a  comparative 
study  of  the  influence  exercised  by  radicles  such  as  CI,  OH, 
and  NHS  on  the  formation  of  disulphonic  acids. 

With  regard  to  the  diehloronaphthalenes,  see  Pros.  Chem. 
Soc.  1888,  104.  In  the  case  of  the  triehloronaphthaleues, 
no  fewer  than  14  are  possible,  which  will  ultimately  serve 
as  reference  compounds  for  tri-derivatives  of  naphthalene. 
It  is  very  necessary  to  characterise  each  compound,  owing 
to  the  close  similarity  which  obtains  between  many  of  the 
isomerides  ;  no  fewer  than  four,  for  example,  melt  at  nearly 
the  same  temperature,  about  90° — 92°. 

Constitution  of  the  fi-naphthi/laiiiinedisulphoiiic  Acid  Ii. 
— Duisbergand  Pfitzinger  inferred  that  this  acid  was  derived 
from  the  a-naphthalenedisulphonic  acid  of  Ebert  and  Merz, 
as  the  disulphonic  acid  obtained  from  it  on  displacing  the 
NH;  group  by  v.  Baeyer's  hydrazine  process  gave  the 
dihydroxynaphthalene  corresponding  to  the  a-acid  on  fusion 
with  potash.  The  authors  thought  it  desirable  to  amplify  the 
evidence  in  order  to  meet  the  possible  objection  that  isomeric 
change  may  occur  during  the  fusion,  as  in  the  ease  of 
benzene-derivatives.  They  find  on  directly  comparing  the 
disulphonic  acid  with  the  Ebert  and  Merz  a-acid  that  the 
two  behave  alike. 

By  adopting  Sandmeyer's  method,  the  a-acid  was  con- 
verted into  a  ehlorodisulphonic  acid,  and  this  on  distillation 
with  PC15  yielded  the  corresponding  trichloronaphthalene. 


/\ 


NH., 


fl-naphthylamine- 
disulphonic  Acid  R. 


Trichloronaphthalene. 
m.p.  90°— 91°. 


Constitution  of  fi-naphthylamiuedisulphonic  Acid  G. 
— A  quantity  of  this  acid  was  converted  into  the  naphthalene- 
disulphouic  acid  by  the  hydrazine  method  and  a  new 
acid  was  thus  obtained,  which  was  proved  to  be  the  meta- 
disulphonic  acid  of  naphthalene.  The  relative  position  of 
the  sulphonic  radicles  being  thus  determined,  their  positions 
relatively  to  the  j8-XH.,  radicle  may  be  inferred  from  the 
facts  that  the  hydroxy-G-acid  is  obtained  as  direct  sulpho- 
nation-product   of  the   Bayer  modification   of   /3-naphthol- 


sulphonic  acid,  and  that  it  yields,  as  Caro  first  proved,  the 
isomeric  Schaeffer  aeid  when  reduced  by  sodium  amalgam. 
Although  the  sulphonic  acids  are  usually  reducible  to 
naphthalene  in  the  manner  first  pointed  out  by  Otto  in 
the  case  of  naphthalene-a-sulphonie  aeid,  the  3-sulphonic 
derivatives  are  far  less  readily  affected  ;  the  NH,  radicle 
also  exercises  a  special  protecting  influence  in  many  cases. 
Superposing  the  various  results,  the  constitution  of  the 
G-acids  is  shown  to  be  as  follows  : — 


OH(XIL) 


Mctadisulphonic  acid.  Bayer  (or  Badische)  arid. 


s 


/\y\ 


OH(NHs) 


OH(>:i!..) 


Sehaefer  (or  Bronner)  acid. 


Hydroxy  (am  idol -disulphonic 
acid  G. 


The  G-acid  is  convertible  by  Sandmeyer's  method  into  a 
ehlorodisulphonic  acid,  the  chloride  of  which  crystallises 
from  benzene  in  long  radiate  needles,  melting  at  170°  ;  this 
is  converted  by  PC15  into  a  trichloronaphthalene  which 
crystallises  in  very  slender  needles  melting  at  113°,  identical 
with  that  obtained  by  Alen  (Ber.  Referate,  1884,  437)  from 
an  a-nitro  acid  prepared  by  nitrating  the  chloride  of  the 
^-disulphonic  acid  of  Ebert  and  Merz.  This  result  confirms 
the  conclusion  above  arrived  at,  as  of  the  three  possible 
formula-  of  Alen's  acid  : — 


I. 
NO. 


As 


n. 
NO, 

A  s 


in. 


.NO.,  /V\  S 


II.  and  III.  are  excluded  by  the  fact  that  the  trichloro- 
naphthalene corresponding  to  III.  melts  at  90' — 91°  (vide 
supra},  and  that  corresponding  to  II.  also  at  about  the 
same  temperature  (Proc.  Chem.  Soc.  1889,  52). 

Tho  results  now  obtained  show  that,  as  in  the  case  of  the 
Bayer  and  Badische  mouosulphonic  acids,  the  action  of 
diazo-salts  on  the  G-disulphonic  acids  is  either  retarded  or 
prevented  by  the  "  protecting  influence  "  exercised  by  an 
a-l'-sulphonic  group. 

The  properties  of  the  five  known  naphthalenedisulphonic 
acids  are  summarised  in  the  appended  table : — 

(See  top  of  next  page.} 


Studies  on  the  Constitution  of  Tri-derivatives  of  Naphtha- 
lene. No.  2.  a-Amido-l  :  ^'-Naphthalenedisulphonic 
Acid.  H.  E.  Armstrong  and  W.  P.  Wynne.  Proc. 
Chem.  Soc.  1890  (77),  15—16. 

The  1  :  3'-naphthalene-a-/3-disuIphonic  acid  (Proc.  Chem. 
Soc.  1886,231 ;  1889,  10)  has  acquired  considerable  interest 
on  account  of  the  peculiar  behaviour  of  the  amido-  and 
corresponding  hydroxy-acid  prepared  from  it  and  the 
dye-stuffs  which  the  amido-acid  affords  (Bernthsen,  Ber. 
22,  3327).  This  amido-acid  has  been  patented  by  the 
Actiengesellschaft  fur  Anilinfabrikation,  in  whose  laboratory 
it  was  first  prepared  by  Andresen  (Schultz,  Ber.  23, 
77)  by  nitrating  the  n-0-disulphonic  acid  above  referred 
to,  and  reducing  the  nitre-derivative.  Technically,  it  has 
become  known  as  a-naphthylamine-e-disulphonic  acid. 

The  authors  first  satisfied  themselves  that  the  amido-acid 
had  been  prepared  from  their  a-/3-disulphonic  acid  by- 
reducing  it  by  the  hydrazine  method;  the  acid  obtained 
gave  a  sulpho-ehloride,  melting  at  127  ,  and  a  dichloro- 
naphthalene,  melting  at  48°. 
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— 

1  :4'. 

2  :  2'. 

2:3'. 

1  :3'. 

1  :3. 

S  =  SOsH. 

s 

CO 

s 

YYY 

SC0S 

S 

•CO 

S 

m 

(SOjIUa... 

(SO,,)2Ba  .. 

(SO,K),... 

(SOjNa),  .. 

(SO,Cl)2... 

Cls  

Armstrong  (Client.  Soc.Jour. 
1871,  178:  Her.  188-'.  205)  : 
Armstrong      and      Wynne 
(C.  S.  Proe.  18S6,  231 ;  1887, 
42);    Ewer  and  Pick,  Ger. 
Pat.  41,134. 

+  4  H,0,  granules  consisting 
of  microscopic  needles. 

+  2  HX>,  in  prismatic  needles 

+  2  H20,  glistening  scales  .. . 

Needles  which  become  opaque, 
tn.p.  =  183°. 

Kbcrt   and   Herz 
[Btr.  9,  592). 

4-  2    TT20,    long, 
broad  needles. 

+    2      H.O,      in 
needles. 

+  6  H.O,  in  lus- 
trous needles. 

Prisms  which  be- 
come     opuque. 
tn.p.  =  15S°. 

Scales,      m.p.  = 
1UP. 

Eliert    and     AIci-z 
(Her.  9,  592). 

+  H.O,  "crusts" 

Armstrong  and  Y\  vnne  [C.  S. 
Proc.     188G,    231)  :       Arm- 
strong  (C.    S.    Proc.    l»S9, 
in)  ;    Ewer  and   Pick,  Ger. 
Pat.  15,229. 

+  4  H.O,  granules  consisting 
of  microscopic  needles. 

+  H20,   granules    consisting 
of  microscopic  needles. 

+  7  H»0,  long,  broad  needles 

Aggregates  of  small  needles. 
m.p.  =  127°. 

Armstrong        and 

Wynne. 

+    4      HaO,      no 

definite        form. 
Granular,     very 
soluble. 

+    2    II.O,     small 

+  H20,  crystalline 
aggregates. 

Needles,    m.p.   = 
216°. 

Flat          needles, 
m.p.  =  136°. 

prismatic  forms. 
Very  soluble. 

Vet?     soluble    in 
water. 

Prisms     or     i.ris- 
matic      needles. 
m.p.  =  137°. 

Xtvdles.     m.p.   = 
61*5. 

The  corresponding  chlorodisulphonic  acid  was  then  pre- 
pared by  Sandmeyer's  method :  the  disulphochloride  of  this 
acid  melts  at  110°;  on  distillation  with  PC15  it  is  converted 
into  a  triehloronaphthalene,  which  appears  to  be  dimorphous, 
crystallising  from  alcohol  either  in  long  slender  needles 
melting  at  87",  or  in  large  flat  prisms  melting  at  90°. 

As  the  amido-acid  is  known  to  yield  a-naphthylamine 
when  deprived  of  its  sulphouic  groups,  there  are  only  three 
formula;  which  can  be  assigned  to  it : — 


I. 


II. 


/ 


XH, 


XH. 


III. 


s/\/ 


S     XH. 


Formula  I.  is  precluded,  as  the  corresponding  triehloro- 
naphthalene melts  at  78°  ;  formula  II.  is  likewise  precluded, 
as  the  corresponding  triehloronaphthalene  {vide  infra) 
melts  at  66°  and  56" ;  formula  III.  therefore  expresses 
the  constitution  of  the  acid.  This  result  is  confirmed  by 
the  conclusions  arrived  at  by  Bernthsen,  who  finds  that 
the  corresponding  hydroxy-acid  exhibits  the  behaviour  of 
the  1 :  l'-hydrpxysulphonic  acid,  readily  yielding  a  naphtha- 
leue-sulphonelactone  sul phonic  acid. 


Studies  on  the  Constitution  of  the  Tri-derivatires  of 
Naphthalene.  No.  3.  a-naphthi/lamimdisulphonic  Acid 
Vahl  No.  III.  The  Constitution  of  Naphthol-yellow 
S.  H.  E.  Armstrong  and  W.  P.  Wynne.  Proc.  Chem. 
Soc.  1890(77),  16—18. 

It  is  well  known  that  when  a-naphthol  is  sulphonated 
by  excess  of  sulphuric  acid,  it  is  readily  converted  into 
acids  capable  of  yielding  naphthol-yellow  S,  a  most  valuable 
dvestuff,  the  sulphonic  acid  of  dinitro-o-naphthol,  on 
treatment  with  nitric  acid  ;  although  it  is  known  that  the 
Yellow  is  a  heteronucleal  derivative  and  that  the  sulphonic 
group  is  in  a  0-position,  inasmuch  as  it  yields  1:2:4- 
sulphophthalic  acid  on  oxidation,  the  position  of  this  group 
has  not  hitherto  been  determined.  With  the  object  of 
ascertaining  the  constitution  of  the  yellow,  the  authors 
have  examined  the  a-naphthylarninedisulphonic  acid  Xo.  III. 


(Dahl's  acid),  prepared  by  sulphonating  naphthionic  acid 
with  35  per  cent,  anhydrosulphuric  acid  at  a  temperature 
not  exceeding  30  ,  this  acid  being  very  readily  converted 
into  the  yellow  by  diazotising  and  then  heating  with 
nitric  acid. 

When  reduced  by  the  hydrazine  method,  the  Pahl  Xo.  Ill 
acid  is  found  to  yield  the  authors'  1  :  3'-naphthalene  di- 
sulphonic  acid  ;  the  sulphochloride  actually  prepared  from 
the  acid  melted  at  127°,  and  the  corresponding  dichloro- 
naphthalene  at  49s.  Taking  into  account  the  fact  that 
naphthol-yellow  S  is  a  heteronucleal  /?-sulphonic  derivative, 
this  result  is  alone  sufficient  to  determine  the  constitution 
of  the  yellow  and  of  the  amido-acid,  thus — ■ 


/\/\ 


\ 


XO., 


xo2 

1 : 3'-Naphthalenedisul phonic  acid.  Dinitro-a-naphthol. 

OH 

/V\  xo, 


X( ).. 
Naphthol-yellow  S. 


DahlacidNo.  III. 


The  chlorodisulphonic  acid  prepared  from  the  Dahl  acid 
yields  a  sulphochloride  very  soluble  in  benzene,  from  which 
it  crystallises  in  small  prisms  ;  it  separates  from  petroleum 
spirit  in  rosettes  of  small,  apparently  rectangular  prisms, 
melting  at  107°.  The  corresponding  triehloronaphthalene 
affords  a  remarkable  case  of  dimorphism  :  it  is  sparingly 
soluble  in  hot  alcohol,  from  which  it  crystallises  in  slender 
needles,  melting  at  66° ;  if  the  melting  point  be  redeter- 
mined as  soon  as  solidification  has  taken  place,  it  is  found 
to  be  56°,  but  if  determined  after  a  longer  interval,  66°,  as 
in  the  first  instance.  This  triehloronaphthalene  should  be 
identical  with  that  prepared  by  Widman  from  dichloro- 
naphthalene-j8-sulphonic  chloride,  which  the  authors  have 
shown  to  be  a  derivative  of  1 : 4-dichloronaphthalene,  but 
Widman's  product  is  said  to  melt  at  56° ;  the  authors  find, 
however,  on   preparing  it  according  to  Widman's  direction, 
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that  it  also  melts  at  66°  or  56°.    By  nitrating  1 : 3'-i)-dichloro- 

naphthalene,  Cleve  obtained  a  nitrodichloronaphthalene, 
yielding  a  trichloronaphthalene,  melting  at  65° ;  the  authors' 
observations  show  that  this  is  in  reality  identical  with  the 
Widman  trichloronaphthalene,  and,  therefore,  that  the 
behaviour  of  1  : 3'-dichloronaphthalene  on  nitration  is 
perfectly  "  normal,"  and  strictly  comparable  with  that  of 
both  a-  and  #-monochIoronaphthalene. 

By  sulphonating  1 :  4-chloronaphthalenesulphonic  acid  in 
the  form  of  potassium  salt  by  means  of  the  theoretical 
proportion  of  sulphuric  anhydride  employed  as  20  per  cent. 
anhydrosulphuric  acid  at  100°,  the  authors  have  obtained  a 
chlorodisulphonic  acid  identical  with  that  prepared  from  the 
Dahl  amido  acid  :  showing  that  the  a-chloro-,  a-amido-,  and 
a-hydroxy-monosulphouie  compounds  behave  similarly  on 
farther  sulphonation ;  but  it  remains  to  be  ascertained 
whether  the  series  of  changes  leading  up  to  the  production 
of  the  final  stable  compounds  is  identical  in  the  several 
cases. 


New  Colouring  Mailers.     J.  Soc.  Dvers  and  Colourists, 
1890,  32. 

I. — Dyes  intended  principally  for  Wool  and  Silk. 

"  Clayton  Cloth  lied  "  is  the  Ammonium  salt  of  Xaphthol 
primuline.  The  commercial  product  is  a  dark  red  granular 
powder,  which  dissolves  in  hot  water  with  a  clear  scarlet 
colour.  Dilute  sulphuric  acid  completely  separates  the 
colour  as  an  orange  precipitate.  It  is  also  completely 
precipitated  by  excess  of  caustic  soda.  Stannite  of  soda,  or 
hyposulphite  of  soda,  reduces  the  colour,  producing  a  yellow 
solution.  Cotton  boiled  in  this,  passed  through  a  bath  of 
nitrous  acid,  and  then  into  an  alkaline  solution  of  /3-naphthol, 
is  dyed  red.  Clayton  cloth  red  is  dyed  on  wool  in  an  acid 
bath,  and  produces  a  full  blue  shade  of  scarlet,  which  bleeds 
slightly  when  milled  -with  soap,  but  does  not  go  into  the 
white.  Dyed  on  wool,  it  gives  the  following  reactions  ■ 
Boiled  with  dilute  sulphuric  acid  the  colour  is  not  changed  ; 
by  ammonia  it  is  partly  removed.  Concentrated  sulphuric 
acid  turns  the  fibre  dark  violet. 

Auroline  is  Tetra-nitro-phenolphthalei'n.  The  commercial 
product  is  a  yellow  paste,  which  dissolves  in  water  with  an 
orange-red  colour,  which  is  rendered  clearer  and  somewhat 
darker  on  the  addition  of  caustic  soda.  Dilute  sulphuric 
acid  completely  precipitates  the  dye.  The  most  character- 
istic reaction  is  that  with  stannite  of  soda,  in  presence  of 
excess  of  caustic  soda,  by  which  the  yellow  colour  of  the 
solution  rapidly  changes  to  a-n  intense  indigo  blue.  The 
dried  paste  gives,  with  strong  sulphuric  acid,  a  brown-orange 
solution.  Auroline  is  dyed  on  wool  in  a  bath  acidulated 
with  acetic  acid,  and  produces  orange-yellow  shades  re- 
sembling those  obtained  with  Tartrazine.  The  colours  are 
fast  to  milling,  and  do  not  bleed  into  the  white.  Dyed  on 
wool,  Auroline  gives  the  following  reactions  :  Boiled  with 
dilute  sulphuric  acid,  the  colour  goes,  but  is  restored  by 
ammonia.  Stannite  of  soda  and  caustic  soda  turn  the  fibre 
blue.  By  concentrated  sulphuric  acid  the  fibre  is  turned 
somewhat  redder. 


II. — Dye  intended  principally  for  Cotton. 

Thiazol  Yellow  dissolves  in  water  with  a  yellow  colour. 
Dilute  sulphuric  acid  produces  an  orange  precipitate  having 
a  yellow  solution.  Caustic  soda  produces  a  scarlet  precipi- 
tate, which  dissolves  on  boiling.  By  stannite  of  soda  the 
orange  colour  of  the  hot  alkaline  solution  is  not  affected. 
Calico  is  dyed  with  12  per  cent,  of  the  colour,  5  per  cent,  of 
common  salt,  5  per  cent,  of  sodium  phosphate,  and  2  per 
cent,  of  soap,  a  bright  canary  yellow,  which  bleeds  very 
slightly  to  soap  water  and  does  not  go  into  the  white.  Dyed 
on  cotton,  Thiazol  yellow  gives  the  following  reactions : 
Boiled  with  dilute  sulphuric  acid,  the  fibre  is  turned  orange, 
with  caustic  soda  a  blue  shade  of  red.  Stannite  of  soda 
produces  an  intense  orange  ;  strong  sulphuric  acid  no  change. 


PATENTS. 

Improvements  in  or  connected  with  the  Manufacture  and 
Production  of  Unsymmetrical  Acid  Green.  B.  Willeox, 
Loudon.  From  "  The  Farbenfabriken  vormals  Fr.  Bayer 
and  Co.,"  Elberfeld,  Germany.  Eng.  Pat.  1046,  January  19, 

1889.  6d. 
A  process  for  the  production  of  jiew  acid  green  dyestuffs 
by  condensing  benzaldehyde,  dimethylaniline  and  methyl- 
benzyl-aniline  in  molecular  proportions  in  presence  of  a 
dehydrating  agent.  The  unsymmetrically  substituted  di- 
amido  -  triphenyl  -  methane  derivative  thus  obtained  is 
sulphonated  and  the  leucosulphonic  acid  on  oxidation  yields 
a  green  dyestuff.  The  working  details  are  as  follows : 
About  22  kilos,  of  sulphuric  acid  of  6G  per  cent,  strength  are 
gradually  poured  into  an  enamelled  vessel  cooled  externally 
containing  12 •  1  kilos,  of  dimethylaniline  and  19-7  kilos,  of 
methyl-benzyl-aniline  and  10-6  kilos,  of  benzaldehyde  are 
then  slowly  added  at  the  ordinary  tempt  Mature.  The  mi  sture 
is  afterwards  heated  to  120° — 130°  C.  and  kept  at  this  tem- 
perature for  some  hours.  The  melt  is  dissolved  in  water 
when  a  small  quantity  of  symmetrical  dimethyl-dibenzyl- 
diamido-tri- phenyl  methane  which  is  formed  separate^  out. 
The  tri-methyl-benzyl-diamido-triphenylmethane  is  precipi- 
tated by  adding  sodium  sulphate  solution,  leaving  the  small 
quantity  of  tetra-methyl-diamidotriphenylmethane  formed 
in  solution.  The  precipitate  is  boiled  up  several  times  with 
water,  and  forms  a  resinous  mass  of  a  pale-green  colour.  It 
is  dissolved  in  cooled  sulphuric  acid  (about  five  parts  by 
weight)  containing  20  per  cent,  of  S03  and  allowed  to  stand 
at  the  ordinary  temperature  until  a  sample  dissolves  in 
dilute  alkali  to  a  clear  solution.  The  melt  is  then  poured 
into  water,  the  sulphouic  acid  converted  into  its  sodium  salt 
and  oxidised  with  the  calculated  quantities  of  lead  peroxide 
and  dilute  sulphuric  acid.  10  kilos,  of  the  sodium  salt  are 
dissolved  in  about  250  litres  of  water.  The  bluish-green 
solution  of  the  dyestuff  which  results  is  filtered  from  the 
sulphate  of  lead  and  evaporated  to  dryness.  The  dyestuff 
obtained  gives  a  bluish-green  shade,  and  dyes  more  slowly 
on  wool  than  do  the  ordinary  acid  greens.  Different  shades 
are  obtained  by  using  other  tertiary  amines,  and  in  place  of 
benzaldehyde,  m-nitrobenzaldehyde  may  be  used  (Eng. 
Pat.  15,329,  of  1885).— T.  A.  L. 


.1  New  or  Improved  Manufacture  of  Para-Amido-Phenol 
Ethers.  B.  Willeox,  London.  From  "  The  Farbenfa- 
briken vormals  Fr.  Bayer  and  Co.,"  Elberfeld,  Germany. 
Eng.  Pat.  1771,  January  31,  1889.     6d. 

See  under  XX.,  page  324. 


A  New  Extract  and  its  Utilisation  as  a  Dye,  Ink,  Stain, 
Tanning  Liquor,  and  the  like.  E.  Braiser,  London,  and 
J.  H.  Knowles,  Hull.  Eng.  Pat.  2360,  February  9, 
1889.     4rf. 

The  fibrous  plant  or  material  known  as  "  Bauhinia  Vahlii " 
is  boiled  in  an  alkaline  solution,  and  afterwards  squeezed  by 
passing  through  rollers  by  which  a  colouring  matter  is  ex- 
tracted. The  solution  can  be  concentrated  and  the  colouring 
matter  may,  according  to  the  specification,  be  employed  for 
the  variety  of  purposes  mentioned  in  the  title. — T.  A.  L. 


The  Manufacture  or  Production  of  a  Colouring  Matter 
or  Dyestuff  from  Phenolphthalein.  C.  Dreyfus,  H.  Bull, 
and  J.  Hall,  Manchester.  Eng.  Pat.  3441,  Februarv  26, 
1889.     6d. 

Yellow  dyestuffs  are  obtained  by  the  action  of  nitric  acid 
on  phenolphthalein  dissolved  in  sulphuric  acid  or  glacial 
acetic  acid  or  in  a  mixture  of  the  two.  A  dinitro  compound 
melting  at  196°  C.  containing  6'91  per  cent,  of  nitrogen 
(calculated  6' 86  per  cent.)  and  a  tetra-nitro-derivative 
melting  at  244 -5°  C.  containing  10 '89  per  cent,  of  nitrogen 
(calculated  for  CMH10N,O12,  X  =  1 1  •  2  per  cent.)  have  been 
obtained.  The  salts  of  the  latter  are  soluble  in  water  and 
dye  animal  fibres  deep  yellow  from  a  neutral  bath. — T.  A.  L. 
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Improvements  in  the  Manufacture  or  Production  of 
Indulines  or  Induline  -  like  Dyestuffs.  B.  Willcox, 
London.  From  "  The  Farbenfabriken  vormals  Fr.  Bayer 
and  Co.,"  Elberfeld,  Germany.  Eng.  Pat.  3529,  February 
27,  1889.  Sd. 
The  specification  describes  several  methods  for  the  pro- 
duction of  indulines  soluble  in  water.  Most  of  these  consist 
in  fusing  spirit  -  soluble  dyestuffs  technically  known  as 
nigrosine,  aniline  black,  and  safranine  with  p-phcnylene- 
diamine  at  temperatures  about  190°  C.  until  the  melt  is 
completely  soluble  in  dilute  hydrochloric  acid.  The  whole 
melt  is  then  so  dissolved  and  the  dyestuff  salted  out. 
Toluylenediamiue  may  be  substituted  for  the  phenylene- 
diamine.  Azohenzene,  azotoluene,  azoxy-  and  hydrazo-  com- 
pounds also  yield  soluble  dyestuffs  when  heated  with 
p-phenylenediamine  in  presence  of  sal-ammoniac.  Greenish- 
blue  to  blue-black  induline-like  dyestuffs  are  obtained  In- 
oxidising  m-  and  p-phenylenediamines  with  weak  organic 
oxidising  agents  such  as  chloranile,  dichloronaphthoquinone, 
naphthoquinone  and  naphthoquinone  chlonmide.  Aniline 
hydrochloride  and  its  homologues  when  heated  to  120°,  and 
finally  to  165°  C.  with  m-  or  p-nitraniline,  together  with 
chloride  of  iron  and  benzoic  acid  or  ammonium  chloride, 
also  form  similar  colours.  The  aniline  may  be  replaced  by  a 
secondary  or  tertiary  amine,  a  good  result  being  obtained  if 
a  small  quantity  of  aniline  or  toluidine  hydrochloride  be 
added  to  the  melt.— T.  A.  h. 


Improved    Manufacture     of    Green     and    Bluish-Green 

Colouring    Matters.     O.    Imray,  London.     From  "The 

Farbwerke     vormals     Meister,    Lucius     and    Briining," 

Hochst,  Germany.     Eng.  Pat.  5549,  April  1,  1889.     6d. 

Tins   is    an   extension  of  Eng.  Pat.   12,796  of  1888  (this 

Journal,  1889,   701)   and  describes  the  preparation  of  the 

m-hydroxylcuco  bases  of  the  malachite  green  series  of  which 

m-hydroxytriniethylbenzyldiainidotripheuylmethane — 

/C6H4.OH(3) 

CHf-C8H4.N(CH:l)2 

\c6H4N(CH3)(CIL,.C6H5) 

may  serve  as  a  type.  These  bodies  may  be  obtained  as 
already  described  by  the  action  of  nitrous  acid  on  the 
corresponding  amido  compounds,  or  with  regard  to  the 
compound  here  named  by  condensing  equal  molecular  parts 
of  iJKnydroxybenzaldehyde,  dimethylaniline,  and  methvl- 
benzylaniline.  The  products  are  converted  into  sulphonic 
acids  and  on  oxidation  yield  colouring  matters  which  form 
copper-red  powders  of  metallic  lustre  easily  soluble  in  water. 
They  dye  wool  and  silk  bluish-green  shades  fast  to  soap 
and  "light.— T.  A.  L. 

Improvements   in    the    Manufacture    and    Production   of 

Colouring  Matters  for  Dyeing  and  Printing.    C.  Dreyfus, 

Clayton,   Manchester.     Eng.   Pat.   18,901,  November  29, 

1889.     id. 

DEHYDROTHioPARATOixiniNE    sulphonic    acid     (see     this 

Journal,  1889,  980 ;  and  1890,  49)  is  converted  into  its  diazo 

compound  and   combined   with   j8-naphthol  in  an  alkaline 

solution.     The  colouring  matter  after  precipitation  with  an 

acid   is  converted  into  the  ammonium  salt.     It  dyes  wool 

from   an   acid   bath   fast    to   fulling  and  can  be  used  for 

printing  cotton  when  applied  with  basic  sulphate  of  alumina, 

the  goods  being  subsequently  steamed. — T.  A.  L. 

Erratum. 

In  February  issue,  1890,  page  173,  col.  I,  31  lines  from 
the  top,  for  "  toluidine  sulphate  "  read  "  tolidine  sulphate." 

Also  ibid,  same  page  and  column,  8  lines  from  the 
bottom,  for  "  diamido-azobenzene  "  read  ".diamido-azoxy- 
benzene." 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

PATENTS. 

A  New  Composition,  forming  a  sort  of  Artificial  Silk,  for 
the  Production  of  Threads  or  Filaments  and  Films,  and 
for  <  'oating  Threads,  Fabrics,  or  Objects,  and  Apparatus 
Employed  in  the  Manufacture  of  said  Composition. 
I.  H.  du  Vivier,  Paris,  France.  Eng.  Pat.  2570,  February 
13,  1889.     8(1. 

The  basis  of  this  invention  is  a  solution  of  tri-nitrocellulose 
in  glacial  acetic  acid.  The  tri-nitrocellulose  is  prepared  as 
follows.  Cotton  is  steeped  for  three  days,  with  occasional 
stirring,  iu  a  cold  solution  of  caustic  soda  and  ammonia. 
It  is  then  washed,  dried  and  carded.  The  nitrating  bath 
is  made  by  mixing  20  parts  of  potassium  nitrate  with 
30  parts  of  sulphuric  acid  at  66°  15.  The  temperature  of 
the  bath  should  be  about  85°  C.  One  part  of  cotton  is 
introduced  in  small  tufts,  and  the  vessel  containing  it 
is  revolved  for  five  or  six  minutes,  when  the  nitrated 
cotton  is  thoroughly  washed  and  dried.  Three  solutions 
are  prepared:  (1)  a  12  5  per  cent,  solution  of  gutta- 
percha in  carbon  disulphide  ;  (2)  a  5  per  cent,  solution 
of  isinglass  in  glacial  acetic  acid  ;  (4)  a  7  per  cent. 
solution  of  the  tri-nitrocellulose  in  glacial  acetic  acid. 
These  solutions  are  mixed  together  so  that  the  mixture 
contains  4  parts  of  tri-nitrocellulose,  1  part  of  isinglass,  and 
i  part  of  gutta-percha ;  small  quantities  of  glycerin  and 
castor  oil  are  then  added  and  the  whole  kneaded  together. 
The  resulting  viscous  fluid  is  filtered  and  forced  through 
narrow  orifices  under  water.  The  thread  so  produced  is 
first  led  into  a  bath  of  soda  to  remove  the  acetic  acid, 
then  into  one  of  albumen,  then  into  one  of  bichloride  of 
mercury,  and  from  thence  into  an  atmosphere  of  carbon 
dioxide.  In  order  to  lessen  its  combustibility  it  is  treated 
with  ammonia  and  sulphate  of  alumina.  The  necessary 
apparatus  is  fully  described.  (Compare  this  Journal,  1889, 
539.)— E.  J.  B. 


Improvements  in  Apparatus  for  the  Manufacture  of  Textile 

Threads  from  Viscous  or  Semi-fluid  Matters.     I.  H.  du 

Vivier,    Paris,   France.     Eng.  Pat.   2571,   February    13, 

1889.     Sd. 

This   specification   relates   to   apparatus   for    forming   the 

threads  described  in  Eng.  Pat.  2570  (preceding  abstract). 

Also   to  apparatus  for  drawing  the  threads   through  baths, 

drying  and  winding  on  bobbins,  &c. — E.  J.  B. 


An  Improved  Textile  Fabric  or  Material  adapted  to  be 
worn  next  to  the  Skin.  C.  I.  Schott,  Bradford.  Eng. 
Pat.  2619,  February  14,  1889.     id. 

The  fabric  is  formed  of  a  mixture  of  hard  spun  yarn  with  a 
soft  spun  yarn,  the  manufacture  being  so  conducted  that 
the  former  projects  in  kinks  beyond  the  surface  of  the 
fabric.  Such  articles  produce  a  slight  exciting  action  upon 
the  skin  without  being  irritating. — E.  J.  B. 


VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Notes  on  Mordants  applicable  in   Wool-Dyeing.     {From 

the     Dyeing    Department    of    the   Yorkshire    College.') 

\V.  M.  Gardner.     J.    Soc.  Dyers   and   Colourists,  1890, 

37—40. 

WHEN    dyeing    wool    with    what     have    been    termed    the 

"  polygenetic  "  colouring  matters,  it  is  necessary  to  use  as 

mordant   some  metallic  compound.     The  number   of   such 

mordants    in    practical   use   at   the   present    time    is    wry 

limited,  some  half-dozen  completing  the  list. 
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Bichromate  of  potash  (or  soda)  is  probably  the  most 
largely  used,  but  aluminium  sulphate  and  ferrous  sulphate 
are  also  employed  for  this  purpose  in  enormous  quantities. 
Somewhat  less  important  are  stannous  chloride  and  copper 
sulphate,  while  a  few  other  metallic  salts  find  application 
in  special  cases. 

From  a  purely  chemical  standpoint  the  few  substances 
enumerated  above  possess  no  qualifications  to  act  as 
mordants  for  wool  which  do  not  also  characterise  a  large 
number  of  metallic  compounds.  Chromium,  iron,  copper, 
aluminium,  and  tin  combine,  e.g.,  with  alizarin,  each  metal 
producing  a  different  colour.  We  should  expect,  therefore, 
by  using  compounds  of  other  metals  as  mordants  that  still 
other  colours  would  be  obtained  from  the  same  dyestuffs. 

The  introduction  of  a  successful  new  mordant  is  of  great 
practical  importance,  and  since  there  is  the  possibility  of  it 
yielding  a  new  shade  with  many  of  the  class  of  dyestuffs 
above  referred  to,  it  may  prove  of  equal  value  to  the  intro- 
duction of  several  new  colouring  matters.  The  latter  are 
being  continually  brought  forward,  but  of  late  3-ears  few, 
if  any,  new  metals  have  been  used  as  mordants  in  wool- 
dyeing,  although  several  new  compounds  of  the  metals  at 
present  in  use  have  been  introduced  into  the  trade. 

The  question  may  here  occur,  are  the  particular  com- 
pounds of  chromium,  iron,  Sec,  now  used,  the  best  possible 
form  in  which  to  apply  those  metals  ?  It  is  thought  that 
for  general  purposes  they  may  be  considered  satisfactory, 
licit  in  many  cases  a  distinct  advantage  would  be  gained  by 
using  other  salts. 

With  respect  to  chromium,  it  is  usually  employed  as  a 
mordant  for  wool  in  the  form  of  potassium  or  sodium 
bichromate.  This  being  a  strong  oxidising  agent  it  may, 
under  certain  circumstances,  oxidise  the  wool  or  the  colouring 
matter  employed,  and  more  or  less  destroy  it.  Hence  the 
desirability  of  a  chromium  salt  not  possessing  this  defect.  In 
view  of  this,  those  chromium  salts  in  which  the  chromium 
forms  the  base — e.g.,  chromic  sulphate,  chrome  alum,  &c,  are 
naturally  turned  to.  The  last-named  salt  has  long  ago  been 
proposed  as  an  efficient  substitute  for  potassium  bichromate. 
As  a  by-product  in  the  manufacture  of  alizarin  it  is  com- 
paratively cheap,  and  one  might  have  expected  that  it  would 
frequently  be  employed  in  practice,  aud  this  no  doubt 
would  be  the  case  if  it  had  been  found  superior  to  bichromate 
of  potash. 

It  is  well  known  that  chromium  sulphate,  acetate,  &c,  are 
not  satisfactorily  fixed  upon  cotton  by  the  methods  which  are 
used  with  the  corresponding  aluminium  salts,  and  it  would 
not  be  surprising  if  chromium  and  aluminium  salts  showed 
similar  differences  when  used  as  mordants  for  wool.  From 
experiments  the  author  has  made,  however,  it  appears  that 
chrome  alum  ma}-  be  applied  in  the  same  manner  as  common 
alum — i.e.,  with  an  addition  of  cream  of  tartar.  But  whereas 
with  1  molecule  common  alum  an  addition  of  4  molecules 
cream  of  tartar  is  sufficient,  with  the  molecule  of  chrome 
alum  it  is  found  necessary  to  use  12 — 18  molecules  cream  of 
tartar.  The  great  expense  of  this  large  addition  of  cream  of 
tartar  is  probably  the  reason  why  chrome  alum  is  not 
practically  employed. 

A  Fluoride  of  chromium  (CrF3.4  H20)  has  recently  been 
put  upon  the  market  under  the  name  of  " fluorchrome." 
This  substance,  like  chrome  alum  and  oxalic  acid,  is  a 
non-oxidising  mordant,  and  also  gives  the  green  (Cr.,<  >,) 
mordanted  wool,  but  attempts  to  obtain  with  it  such  full 
bright  shades  as  with  the  use  of  potassium  bichromate  and 
tartaric  acid  were  not  successful.  It  appears  also  to  give 
somewhat  uneven  shades,  but  possibly  these  defects  may  be 
overcome  on  further  trials.  The  defects  noticed  are  possibly 
due  to  the  hydrofluoric  acid  liberated  in  the  mordanting 
operation.  "  Fluorchrome  "  is  considerably  more  expensive 
than  chrome  alum  and  oxalic  acid. 

Compared  with  other  metals,  chromium  appears  to  be  the 
most  generally  useful  as  a  mordant  for  wool,  since  it  gives 
both  red,  yellow,  and  blue  colours  with  different  colouring 
matters,  so  that  by  using  a  mixture  of  colouring  matters  a 
very  large  variety  of  compound  shades  may  be  obtained. 
Of  the  various  chromium  salts  with  which  experiments  have 
been  made,  potassium  or  sodium  bichromate  is  the  best  for 
general  use,  being  cheap,  easily  applied,  and  apparently  not 
materially   affecting  the   fibre,  although   the   last    point    is 


much  questioned.     Experiments  on  this  latter  point  are  in 
progress. 

The  shades  produced  by  chromium  mordant  are,  as  a  rule, 
dark,  brilliant,  aud  very  fast  against  light  and  alkalis. 

With  respect  to  the  aluminium  mordants,  it  is  worthy  of 
remark  that  for  most  purposes  the  long-cherished  alum  is 
gradually  giving  way  to  the  more  rational  aluminium  sul- 
phate, which  can  now  be  obtained  sufficiently  free  from  iron, 
and  which,  considering  the  percentage  of  aluminium  it 
contains,  is  much  cheaper. 

Cream  of  tartar  is  the  best  assistant  to  use  in  conjunction 
witli  aluminium  sulphate  or  alum  for  most  colouring  matters, 
but  in  some  cases  oxalic  acid  or  binoxalate  of  potash  gives 
much  better  results. 

The  chief  use  of  the  aluminium  mordant  is  for  the  pro- 
duction of  such  light  colours  as  cannot  be  obtained  with 
chromium  or  iron.  Speaking  generally,  the  colours  are  more 
fugitive  to  light  and  to  alkalis  than  those  of  chromium, 
copper,  or  iron,  although  not  so  easily  affected  as  the  tin 
compounds.  Aluminium  sulphate  and  alum  crystals  (potas- 
sium or  ammonium  alum)  are  the  only  salts  of  the  metal 
which  are  used  as  mordants  for  wool. 

The  usual  iron  mordant  is  ferrous  sulphate.  In  experi- 
menting with  this  mordant  it  has  been  found  that  in  almost 
every  case  an  addition  of  oxalic  acid  gives  much  better 
results  than  the  usual  assistant — cream  of  tartar.  It  is  also 
much  cheaper.  With  many  colouring  matters  some  lime 
salt  must  be  added  to  the  dye-bath  when  using  this  mordant. 

As  to  the  comparative  behaviour  of  ferrous  and  ferric 
sulphate  as  mordants  in  wool  dying,  experiments  showed 
that  the  two  salts  behave  very  similarly  with  respect  to  the 
assistants  required,  best  proportions,  &c,  as  well  as  in 
regard  to  the  shade  produced.  Still  the  ferric  salt  is  some- 
times to  be  preferred  to  the  us'ual  ferrous  sulphate. 

The  remarkable  action  of  an  addition  of  oxalic  acid  when 
mordanting  with  ferrous  sulphate  has  been  already  noticed, 
and  this  assistant  has  an  equally  good  effect  when  ferric 
sulphate  is  employed. 

An  amount  of  ferric  sulphate  equivalent  to  from  4 — 10 
per  cent.  FeSO.,.7  H20,  with  an  addition  of  2 — 5  per  cent, 
oxalic  acid,  should  be  used,  the  best  amount  varying  within 
those  limits  according  to  the  particular  dyestuff  and  the  per- 
centage of  it  employed.  As  with  ferrous  sulphate,  an  addition 
of  chalk  or  calcium  acetate  to  the  dye-bath  is  often  very 
beneficial. 

A  most  noteworthy  point  in  connexion  with  the  iron 
mordant,  both  ferrous  and  ferric,  is  that  the  concentration  of 
the  mordant-bath  has  in  many  cases  a  very  marked  influence 
upon  the  shade  produced.  Good  results  are  only  obtained 
when  using  comparatively  dilute  solutions,  e.jr.,0-  3 — 0'6grni. 
FeS04  per  litre ;  that  is  to  say,  in  order  to  have  the  best 
percentage  of  mordant  (G— 9  per  cent.  FeS04  and  3—4  per 
cent,  oxalic  acid),  no  more  than  5 — 10  grms.  of  wool  should 
be  mordanted  per  litre  of  water. 

If  the  solutions  are  concentrated  —  e.g.,  1*5 — 2  grms. 
FeS< ),  per  litre  of  water — it  may  happen  that  no  colour  is 
produced  at  all,  or  at  most  a  dirty  grey  is  obtained.  In  our 
experiments  1  litre  of  water  and  10  grms.  of  wool  were 
employed,  but  in  practice  the  proportion  of  water  to  wool 
would  be  much  less  than  this.  Much  more  concentrated 
solutions  would  therefore  be  employed  if  the  percentages 
given  above  were  adhered  to,  and  in  order  to  prevent  the 
injurious  effect  of  too  great  concentration  the  amounts  must 
be  modified. 

Stannous  chloride  (SuCl.,)  is  the  usual  tin  mordant,  but 
the  more  acid  stannic  chloride  (SnCl.()  is  sometimes  useful. 
The  great  disadvantage  of  the  tin  mordant  is  that  it  has  a  very 
injurious  action  upon  the  wool  fibre,  tending  to  destroy  its 
milling  properties,  ami  making  it  rough  and  harsh  to  the 
feel.  This  action  is  less  marked  with  the  stannic  than  with 
tin.-  stannous  salt,  the  strong  reducing  action  of  the  latter 
possibly  having  an  influence.  There  is  no  doubt  that  some 
new  mordant  which  would  give  as  bright  shades  as  tin, 
but  without  this  very  serious  defect,  would  be  of  great 
value. 

As  is  the  case  with  aluminium  mordant,  the  best  assistant 
to  use  with  tin  mordant  varies  with  the  colouring  matter 
employed.  In  some  cases  cream  of  tartar,  in  others  oxalic, 
acid,  gives  the  best  result. 
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The  copper  mordants  are  not  of  first-rate  importance. 
The  cuprous  salts  are  too  unstable  for  use  as  wool  mordants, 
and  cupric  sulphate  is  the  only  salt  employed  for  the 
purpose.  With  most  colouring  matters  copper  sulphate 
produces  very  similar  shades  to  potassium  bichromate,  and 
as  the  latter  is  much  cheaper,  it  is  naturally  employed. 
Usually,  cream  of  tartar  is  a  better  assistant  than  oxalic  acid 
or  binoxalate  of  potash  with  the  copper  mordant. 

A  general  consideration  of  the  metals  already  in  use  as 
mordants  shows  that  in  some  ease-;  cream  of  tartar  is  the  best 
assistant  to  use,  while  in  others  oxalic  acid  or  binoxalate 
of  potash  is  much  to  be  preferred.  It  would  naturally  be 
expected  that  when  a  certain  assistant  proves  to  be  the 
best  with  any  given  mordant,  that  it  would  be  so,  irrespec- 
tive of  the  colouring  matter  employed.  Experiment, 
however,  proves  that  this  is  not  the  ease. 

The  new  mordants  considered  in  this  paper  are  the 
sulphates  of  manganese,  nickel,  cobalt,  and  uranium.  The 
first  three  of  these,  together  with  iron,  form  a  natural 
group  possessing  similar  properties.  They  all  form  com- 
pounds more  or  less  analogous  to  the  ferrous  and  ferric  salts, 
and  it  appeared  interesting  to  determine  by  experiment 
whether  the  behaviour  of  their  salts  as  mordants  showed  a 
like  similarity.  Manganese  being  a  cheap  product,  it  would 
be  within  the  range  of  practical  application  if  it  was  found 
to  give  useful  colours,  and  even  the  other  metals,  though 
more  expensive,  might  still  be  used  if  they  produced  colours 
possessing  specially  useful  properties. 

A  careful  series  of  experiments  was  made  with  these 
mordants  in  conjunction  with  anthrapurpurin,  the  effect  of 
various  amounts  of  mordant,  assistants  to  mordant-bath  or 
dye-bath,  methods  of  dyeing,  &c,  being  determined. 

Manganous  Sulphate. 

With  anthrapurpurin  this  mordant  yields  reddish-purple 
shades,  much  less  blue  than  those  produced  by  iron  mordant, 
but  bluer  than  the  chromium  shades.  The  best  amount  to 
use  ;s  4 — 6  per  cent.  MnS04,  but,  unlike  the  iron  mordant, 
an  addition  of  cream  of  tartar  or  oxalic  acid  does  not 
improve  the  shade.  The  presence  of  chalk  in  the  dye-bath, 
which  may  be  considered  essential  with  iron  mordant,  has 
comparatively  little  effect,  although  1 — 2  per  cent,  makes 
the  shade  slightly  fuller.  The  single  bath  method  may  also 
be  used,  although  the  shades  are  not  so  full  and  bright  as 
those  dyed  by  the  two-bath  method  ;  it  is  best  to  use  4 — 6 
per  cent.  MuS04,  without  addition. 

Alizarin  S  S powder,  probably  anthrapurpurin  sulphonic 
aeid.  gives  exactly  the  same  results  as  anthrapurpurin. 

With  manganese  mordant,  Nitro-alizarin  gives  brownish 
purple  shades,  very  similar  to  those  produced  by  madder 
with  this  mordant."  The  shades  show  a  greater  similarity 
to  the  chromium  and  copper  than  to  the  iron  shades. 

Alizarin  blue,  when  dyed  upon  cloth  mordanted  with 
manganous  sulphate,  gives  blue  shades,  which  are  lighter 
than  those  dyed  with  the  same  percentage  of  dyestuff  upon 
chromium  mordant.  The  colour  is  also  made  purer — i.e., 
less  purple  than  the  chromium  shade. 

Alizarin  black  gives  very  similar  shades  whatever 
mordant  is  employed,  although  the  manganese  colour  has  a 
reddish  tone. 

In  the  case  of  Gallocyanin  {Solid  violet)  manganese 
gives  very  similar  shades  to  aluminium — viz.,  reddish 
purples  ;  while  Gallein  with  this  mordant  produces  bluish 
purples,  almost  identical  with  the  chromium  shade. 

<  '.<  ruleln  yields  green  with  all  mordants,  which,  however 
vary  in  tone.     Tin-  manganese  shade  is  greyish  green. 

The  behaviour  of  Resorcinol  green  (•'  Dark  green  ")  is 
interesting.  The  iron  compound  of  this  colouring  matter 
possesses  a  dark  green  colour,  but  with  no  other  mordant  is 
a  green  obtained.  Manganese  produces  a  greyish-brown 
shade.  This  is  noteworthy,  since  it  is  a  striking  instance  of 
the  fact  that  two  metals  as  closely  related  to  each  other  as 
iron  and  manganese  may  produce  totally  different  colours 
when  combined  with  the  same  dyestuff. 

Anthracene  brown  ("  Anthragallol "")  with  manganese 
produces  bluish  brown   shades,  which  arc  Bimilar  to  those 


obtained  wben  bichromate  of  potash  +  tartaric  acid  (green 
mordant)  is  the  mordant  employed.  Bichromate  of  potash 
alone  gives  much  yellower  shades. 

With  the  natural  colouring  matters  (dyewoods)  the 
following  results  were  obtained  with  manganese  mordant  : — 

Logwood  produces  purplish  browns,  which  arc  not  nearly 
so  blue  as  the  irou  shades.  Peachwood  gives  brownish 
reds,  less  blue  than  the  chromium  shade,  and  much  less 
blue  than  with  iron.  Camwood  gives  dull  reds,  not  unlike 
the  aluminium  shade,  but  duller. 

The  Cochineal  manganese  colour  may  be  extensively 
employed  if  cochineal  continues  to  decrease  in  price.  It  is 
a  capital  imitation  of  the  shade  produced  by  orchil,  and,  of 
course,  very  much  faster.  By  suitable  mixtures  of  iron, 
manganese,  aluminium,  ami  tin,  the  whole  range  of  shades 
from  bluish  purple  to  scarlet  can  be  obtained  from  this  dye- 
stuff  alone,  and  if  its  price  is  reduced  it  would,  no  doubt,  be 
extensively  employed,  not  for  scarlets  alone,  but  also  for 
the  production  of  other  shades  not  easily  obtainable  from 
the  alizarin  colours. 

The  yellow  dy  est  uffs,  Old  fustic,  Quercitron  bark,  Florin, 
Weld,  and  Young  fustic,  give  very  dull  yellow  shades  with 
mauganese  mordant.  Persian  berries  produce  very  green 
shades  of  yellow,  greener  than  the  weld-aluminium  shade, 
and  therefore  the  greenest  possible  shade  obtainable  from 
the  natural  dyestuffs.  The  shade,  however,  is  not  so  bright 
as  the  weld  colour  above  mentioned. 

A  general  survey  of  the  results  of  the  experiments  shows 
that  there  is  a  distinct  similarity  in  the  shades  produced  by 
the  group  of  metals  Mn,  Fe,  Xi,  and  Co.  At  the  same 
time,  several  great  differences  in  their  behaviour  are  noticed. 
Oxalic  acid  has  beeu  spoken  of  as  a  very  beneficial  assistant 
with  many  mordants,  but  in  no  case  is  its  good  effect  so 
marked  as  with  iron  mordant.  It  is  interesting  to  note, 
therefore,  that  manganese,  nickel,  and  cobalt  toe  better  with- 
out that  addition.  With  iron  mordant  again,  the  presence 
of  a  lime  salt  in  the  dye-bath  is  often  essential  to  th  • 
development  of  the  colour,  whereas  it  is  found  injurious  with 
the  same  colouring  matter  when  manganese,  nickel  and 
cobalt  is  the  mordant. 

With  certain  dyestuffs — e.g.,  Resorcinol  green  and  the 
yellow  woods — the  three  mordants  above-mentioned  yielded 
in  the  experiments  an  entirely  different  shade  to  iron. 

Uranium,  of  course,  belongs  to  a  different  group  of  metals 
to  manganese,  cobalt,  and  nickel,  and  it  is  not  surprising, 
therefore,  that  it  gives  shades  which  differ  entirely  from  any 
of  those  above  described.  This  metal  forms  one  of  the 
chromium  group,  and  we  find  that  in  many  eases  it  gives 
-hades  more  or  less  similar  to  those  produced  by  chromium. 
With  many  other  dyestuffs,  however,  the  two  metals  produce 
very  different  shades. 

With  Anthrapurpurin,  uranium  sulphate  yields  very 
pleasing  bluish  grey  shades.  Mordant  with  4  to  G  per  cent. 
U(S04)o,  with  a  small  addition  of  tartar  or  oxalic  acid,  and 
dye  with  2  to  5  per  cent,  anthrapurpurin  (20  per  cent,  paste). 
The  greys  may  also  be  produced  in  a  single  bath,  4  to  G  per 
cent,  of  uranium  sulphate  or  6  to  8  per  cent,  of  uranium 
oxalate  being  employed.  The  water  used  should  be  as  pure 
as  possible,  since  the  presence  of  lime  salts  makes  the  shade 
redder,  and  thus  greatly  detracts  from  the  excellence  of 
the  shades.  This  mordant  has  been  used  to  a  small  extent 
for  the  production  of  greys  by  certain  dyers  on  the 
Continent. 

Alizarin  is  to  be  preferred  to  ayithrapurpurin  for  the 
production  of  uranium  greys,  because  it  produces  slightly 
bluer  shades.  Vlaropurpurin,  on  the  ether  hand,  is  not 
so  sat isf actor}-,  since  tedder  shades  arc  obtained. 

Uranium  in  conjunction  with  Nitro-alizarin  produces 
purplish  greys,  and  with  Alizarin  black  purplish  browns. 
Neither  of  these  shades  are  particularly  pleasing.  With 
Alizarin  blue  very  blue  shades  of  grey  are  obtained. 
Gallocyanin  with  uranium  gives  similar  shades  to  Alizarin 
blue  and  chromium. 

With  gallein,  uranium  yields  a  bright  reddish  violet  shade, 
approaching  that  given  by  a  red  shade  of  Methyl  violet,  but 
not  quite  so  bright. 

(  'ceruleXn  produces  yellower  shades  with  uranium  than 
with  any  other  mordant. 


March3i,i890J     THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


289 


Turning  to  the  natural  colouring  matters,  it  is  found  that 

uranium  and  loywood  produce  a  blpe  grej  very  similar  to 
the  alizarin-uranium  shade,  but  somewhat  dulle*,  and  as  the 
cost  of  the  dycstuff  in  dyeing  these  grej  s  is  \  ery  slight,  it  is 
certainly  better  to  use  the  purer  colouring  matter,  alizarin. 

Cochineal  gives  similar  shades  to  anthrapurpurin,  and 
this  is  another  point  of  similarity  between  this  most 
interesting  dyestufE  and  the  alizarin  colours. 

With  peachwood  and  camwood  uranium  gives  similar 
shades  to  aluminium. 

Rather  curious  results  have  been  obtained  with  the 
natural  yellow  dyestuffs  in  conjunction  with  uranium 
mordant.  In  some  cases  the  shades  are  similar  to  those 
produced  by  chromium,  in  others  they  are  quite  different. 

With  Weld,  Persian  berries,  and  Flavin  the  two  metals 
give  similar  shades,  i.e.,  with  Weld  an  old  gold  shade  and 
with  Persian  berries  and  Flavin  a  bright  reddish-brown. 
This  reddish-brown  shade  is  also  obtained  with  uranium 
and  Old  fustic,  while  the  chromium  shade  is  old  gold. 
The  order  is  reversed  with  Young  fustic,  chromium  pro- 
ducing a  reddish-brown,  uranium  a  dull  olive. 

From  a  general  consideration  of  the  results  of  the  experi- 
ments with  these  new  mordants,  it  appears  that  uranium 
gives  shades  which  it  is  difficult  to  obtain  as  fast  shades 
in  any  other  manner  ;  and  although  a  somewhat  expensive 
metal,  it  may  well  find  a  more  extensive  use  as  a  mordant 
for  the  production  of  the  grey  shades  before  mentioned. 
Of  the  group  manganese,  nickel,  and  cobalt,  the  latter  gives 
generally  the  best  result ;  but  since  in  all  cases  thej-  give 
similar  shades  to  some  one  or  other  of  the  usual  mordants, 
only  some  special  excellence  in  the  properties  of  the  colour 
they  produce  would  warrant  their  application.  It  has 
already  been  found  that  cobalt  with  Alizarin  orange 
produces  an  extremely  fast  colour. 

The  experiments  showed  there  is  often  a  great  similarity 
in  the  shades  produced  by  metals  belonging  to  one  group, 
e.g.,  manganese,  iron,  nickel,  and  cobalt,  and  also  chromium 
and  uranium.  The  cases  in  which  quite  different  shades 
are  obtained  are,  however,  almost  as  frequent,  and  it  is 
impossible  from  present  knowledge  to  formulate  any  theory 
upon  the  subject. 


PATENTS. 

Improvements  in  the  Bleaching  of  Fibre.     A.  G.  Salamon. 
London.     Eng.  Pat.  415,  January  9,  1889.     Gd. 

The  scoured  vegetable  fibre  is  bleached  by  treating  first 
with  permanganate  of  soda,  and  then,  after  rinsing,  with 
a  solution  of  borax  more  or  less  saturated  with  sulphurous 
acid.  About  11  lb.  of  permanganate  of  soda  are,  it  is  stated, 
required  for  a  ton  of  the  raw  material. — E.  B. 


Improvements  in  or  Connected  with  the  Dyeing  and 
Printing  of  Animal  and  Vegetable  Fibres.  B.  Willcox, 
London.  From  "  The  Farbenfabriken  vormals  Fr.  Bayer 
and  Co.,"  Elberfeld,  Germany.  Eng.  Pat.  3934,  March  t;, 
1889.     Gd. 

The  patentees  have  discovered  that  the  so-called  substantive 
dyes  have  the  property  of  forming  with  the  oxides  of  the 
earthy  and  heavy  metals  insoluble  lakes,  which  in  general 
are  very  fast.  The  results  obtained  vary  according  to  the 
nature  of  the  metallic  salt  and  colouring  matter  employed, 
but  in  all  cases  a  lake  is  produced,  which  is  faster  to  light, 
boiling  water  and  fulling  than  the  original  colour.  In 
certain  cases  the  metallic  salt  has  the  effect  of  changing  the 
ordinary  shade  of  the  dye.  Salts  of  iron,  for  example, 
render  the  shade  duller ;  salts  of  nickel  generally  make  it 
redder  ;  others,  such  as  those  of  zinc,  have  no  effect  on  the 
shade.  A  striking  result  is  obtained  when  salts  of  copper 
are  caused  to  act  upon  the  azo-dyes  obtained  from  diamido- 
diphenol-ether,  such  as  Benzoazurine  3  G  and  Azo-violet, 
the  former  rather  reddish-blue  being  converted  into  a 
beautiful  fast  greenish-blue,  the  latter  changing  from  a 
violet  to  a  reddish-blue.  Moreover  the  shades  obtained 
on  cotton  by  this  treatment  with  the  copper  salt,  no  longer 
have    the  objectionable    property  of  reddening  under   the 


influence  of  heat.  Such  shades,  however,  resist  the  action 
of  tin  salts,  so  that  discharge  effects  cannot  be  obtained  by 
this  means. 

Zinc  sulphate  is  found  to  be  most  suitable  for  use  in 
treating  dyed  wool  and  silk,  the  dyed  material  being  boiled 
for  a  few  minutes  with  a  quantity  of  the  zinc  salt  corre- 
sponding to  the  depth  of  shade.  In  this  way  the  colour 
on  the  animal  fibre  is  rendered  perfectly  fast  to  fulling  and 
milling,  and  is  unaffected  by  boiling  water. 

The  colour-lakes  formed  on  cotton  goods  are  not,  as  a 
rule,  quite  so  fast  as  those  obtained  on  wool  and  silk,  but 
the  resistance  of  the  colour  is  increased  as  is  shown  by  the 
fact  that  dyed  cotton  goods  which  have  been  treated  with 
copper  or  nickel  sulphate,  can  be  soaped  at  40°  C,  whereas 
the  ordinary  shades  suffer  even  with  soaping  in  the  cold. 

Salts  of  chromium,  again,  yield  fast  lakes  with  the  various 
dyestuffs  resulting  from  the  action  of  the  tetrazo  compounds 
of  benzidine,  tolidine,  diamido-carbazol,  &c,  upon  salicylic 
acid  and  its  homologues,  and  with  the  mixed  dyestuffs  made 
in  part  with  the  latter.  On  wool  the  lakes  obtained  are 
perfectly  fast  to  fulling  or  milling  and,  on  cotton,  very  fast 
to  soaping.  In  printing,  the  chromium  salt,  for  instance, 
the  acetate,  is  added  to  the  colour-mixture,  which  is  printed 
and  well  steamed,  or  the  printed  goods  can  be  passed 
through   a   solution    of   a   chromium  salt.     In  dyeing  the 

I-    may  be   previously  mordanted  with  chromium,   or 

treated  with  a  chromium  salt  after  dyeing. — E.  B. 


A  New  or  Improved  System  or  Mode  and  Means  applicable 
for  Producing  Marble  Pattern  and  such  like  Papers. 
W.  B.  Blaikie,  T.  S.  Harper,  and  J.  Campbell,  Edinburgh. 
Eng.  Pat.  4598,  March  16,  1889.     Gd. 

Molten  metal,  such  as  is  employed  in  stereotype  work,  is 
cast  in  a  layer  of  nearly-uniform  thickness  on  a  flat  metallic 
or  other  surface.  This  surface  may  be  either  smooth  or 
grained  and,  in  some  instances,  preferably  moistened  with 
water,  oil,  wax,  or  other  substances  before  casting  the  metal 
upon  it.  The  metallic  plates  so  east  are  suitable  for 
mounting  with  the  level  face  upwards  on  blocks  or  may  be 
bent  round  and  secured  to  the  circumference  of  a  roller. 
Also,  stereotype  or  electrotype  copies  and  reverses  may  be 
prepared,  so  as  to  give  greater  diversity  in  the  designs  and 
colourings  of  the  patterns  obtained. — E.  B. 


Improvements  in  Open  Soapers  fur  Dunging  and  Soaping 
Fabrics.  J.  Vat.es,  liroadbottom,  and  G.  Kay,  Prestwieh. 
Eng.  Pat.  4991,  March  22,  1889.     Gd. 

The  fabric  to  be  treated  passes  into  the  first  tank  between 
a  pair  of  india-rubber  batters  revolving  on  the  surface  and 
in  a  direction  opposed  to  that  of  the  fabric.  Upon  emerging 
from  the  tank  the  fabric  passes  between  a  similar  pair  of 
batters,  but  revolving  in  the  same  direction  as  that  of  the 
cloth.  The  cloth  is  then  rinsed  with  water  by  means  of  a 
squirt-pipe,  and  passes  over  a  steam-heated  cylinder  before 
entering  the  next  tank  of  the  series,  which,  like  all  the 
succeeding  ones,  i^  fitted  similarly  to  the  first. — E.  B. 


Improvements  in  Yarn-dyeing  Machines.  L.  Weldon, 
Amsterdam,  U.S.A.  Eng.  Pat.  18,971,  November  -JG, 
1889.  Gd. 
The  object  of  this  invention  is  stated  to  be  the  provision  of 
a  machine,  capacious  enough  to  carry  a  large  quantity  of 
yarn  and  yet  occupying  a  minimum  space.  The  machine 
comprises  a  dye-vat,  vertical  rotary  discs  above  the  same, 
endless  chains  or  bands  passing  round  the  discs  and  dipping 
into  the  dye-vat,  and  yarn-supporting  bars  carried  on  the 
bands  or  chains  at  the  inner  and  outer  sides  of  the  latter. 
For  exact  details  of  the  mechanism  reference  must  be  made 
to  the  drawings  accompanying  the-  specification. — E.  B. 
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Improvements  in  the  Process  of  Treating  and  Scouring 
Wool  and  other  Materials  containing  Greasy,  Oily,  or 
Fatty  Matters,  and  in  Machinery  applicable  thereto. 
G.  W.  P.  Eyre,  London,  and  T.I.  Hopkins,  Trowbridge. 
Eng.  Pat.  17,429,  November  29,  1888.     llrf. 

Thk  material  to  be  treated  is  placed  in  a  cage  inside  a 
specially  constructed  centrifugal  machine  furnished  with  a 
water  seal.  Carbon  disulphide  or  other  suitable  solvent  is 
then  run  in,  the  enclosed  air  escaping  through  a  vent.  The 
machine  is  then  rotated  and  the  solvent  allowed  to  run  off 
into  a  tank.  Water  is  then  run  in  to  cleanse  the  material 
and  to  wash  out  any  remaining  solvent.  It  runs  into  an 
intermediate  tank,  where  any  solvent  carried  with  it  settles 
to  tile  bottom. 

The  rotation  of  the  machine  is  continued  until  the  material 
is  dry.  The  diving  may  be  assisted  by  means  of  air  forced 
in  by  a  fan. — E.  .1.  11. 

Improvements  in  Dyeing  ami  Scouring  Machines.  .1.  P. 
Delahunty,  West  Pittston,  U.S.A.  'Eng.  Pat.  20,715, 
December  24,  1889.     8d. 

This  invention  is  an  improvement  upon  a  dyeing  and 
scouring  machine  previously  patented  by  the  same  inventor. 
The  chief  innovations  are  as  follow  : — The  cylinder  or  cage 
is  made  with  solid  sides  and  heavy  cross-bars  at  the 
periphery,  and  with  perforated  sheet  metal  or  wire-work 
secured  upon  the  inner  faces  of  the  cross-bars ;  instead  of  the 
straight  pins  formerly  used  to  lift  the  raw  material  under 
treatment,  there  are  now  employed  curved  fingers  fixed  .in 
rows  and  of  different  sizes.  Two  sets  of  such  curved 
fingers  may  be  fixed  in  each  row,  so  that  the  machine  may 
operate  in  either  direction  of  rotation  instead  of  in  only  one, 
as  heretofore. 

'I'lie  mechanical  arrangements  in  the  original  specification 
are  described  with  the  aid  of  drawings. — E.  B. 


YII.-ACIDS.  ALKALIS,  AND  SALTS. 

The   Simultaneous    Solubility   of  Potassium    aud  Sodium 
Chlorides.     A.  Etard.    Compt.  Rend.  109,  740 — 743. 

The  accompanying  diagram  gives  the  solubility  of  potassium 
chloride  and  sodium  chloride  present  in  the  same  solution. 
The  ordinates  represent  the  percentage  of  salt  in  100  parts 
of  solution,  and  the  abscissa:  the  temperature. 

The  conclusions  to  be  drawn  areas  follow  : — 1.  The  sum 
of  the  salts  dissolved  is  represented  by  a  continuous  straight 

line^    (7.)  From  -  20=  to  +  180°  y  ±  ^°  =  27  +  -0962  t. 

Some  qualitative  determinations  lead  the  author  to  believe 
that  the  straight  line  is  prolonged  beyond  180°,  but  that  at  a 
certain  point  the  quantity  of  water  would  practically  be 
nothing  ;  and  he  calculates  that  this  "  limit  of  solubility  " 
would  be  738°,  which  temperature  is  given  by  Carnclley  as 
the  fusing  point  of  potassium  chloride. 

The  different  action  of  the  mixed  salts  would  not,  how  ever, 
be  apparent  from  their  solubilities. 

The  solubility  of  a  mixture  of  the  two  salts  is  represented 
by  a  straight  line.  The  slight  inflections  shown  in  the  lines 
(1)  and  (4)  are  only  passing,  and  may  be  taken  as  curves 
having  points  of  inflection.  These  curves  show,  however, 
that  change  of  solubility  of  either  constituent  may  occur 
without  the  total  solubility  being  apparent. 

Erom  the  line  giving  the  solubility  of  the  mixture  of 
potassium  and  sodium  chlorides,  the  point  of  fusion  would 
lie  738°.  At  this  point  the  calculated  quantity  of  the  two 
salts  present  would  be  16'7  of  NaCl  and  83'3  of  KC1. 
The  sum  of  the  metals  and  non-metal  is  then  equal ;  that 
is  to  say,  their  are  present  the  same  number  of  molecules 
of  chlorine  and  of  the  metals. — J.  B.  C. 


Isolation  of  a  Tetrahydrate  of  Sulphuric  Acid  existing 
in  Solution.  S.  I".  Pickering.  Proc.  Chem.  Soc.  1889 
(72),  128—130. 

Thk  freezing  points  of  mixtures  of  sulphuric  aeid  and  water 
form   three   distinct    curves,  representing  the  crystallisation 


of  water,  of  H2S04.H„0  aud  of  sulphuric  acid  respectively  : 
in  each  of  them  the  highest  point  is  in  exact  correspondence 
with  the  composition  of  the  substance  which  crystallises  out. 
No  solutions  containing  between  75  and  40  per  cent,  of 
acid  had  yet  been  frozen,  but  it  appeared  to  the  author  that 
if  his  former  deductions  from  the  irregularities  in  the  curves 
representing  the  densities  and  other  properties  of  solutions 
of  the  acid  were  correct,  an  independent  curve  representing 
the  crystallisation  of  a  new  hydrate  should  occupy  this 
interval,  and  that  this  new  hydrate  could  only  be  either 
H2SO.,,  5  •  5  H;0  or  H2S04,  4  H20.  Experiment  proved  that  it 
is  the  latter.  The  two  branches  of  the  new  curve  obtained 
rise  from  about  —  80°,  and  meet  in  a  sharply  marked  angle 
at  a  point,  exactly  corresponding  to  the  composition  of  the 
tetrahydrate.  the  temperature  at  which  this  point  is  reached 
being  —25°.  The  tetrahydrate  forms  large,  well  defined, 
hard  crystals. 

Apart  from  the  consideration  that  the  isolation  of  this 
hydrate  was  the  direct  outcome  of  his  having  previously 
recognised  its  existence  in  the  dissolved  state,  the  author 
maintains  that  the  crystallisation  of  a  substance  from  a 
liquid  necessitates  the  recognition  of  its  existence  in  that 
liquid.  The  various  possibilities  are  (1)  that  the  solid 
constituents  solidify  separately  in  the  proper  proportions, 
and  subsequently  combine  :  this  view  is  obviously  untenable  ; 
(2)  that  the  molecular  aggregates  constituting  the  solid  are 
formed  directly  from  the  acid  and  water :  this  means  that 
a  hydrate  has  no  fundamental  molecule,  and  besides  leaves 
the  impossibility  of  explaining  how  these  solid  aggregates 
can  hunt  each  other  out,  and  congregate  to  form  large 
crystals  ;  (3)  that  fundamental  molecules  of  the  hydrate 
are  formed  in  solution,  but  cannot  remain  there,  and 
consequently  separate  out  almost  immediately :  this  is 
tantamount  to  saying  that  the  hydrate  is  an  insoluble 
substance,  a  proposition  which  could  scarcely  be  maintained 
even  if  the  substance  were  not  crystalline  ;  (4)  that  the 
molecules  of  the  hydrate  are  formed  in  the  liquid,  and  exist 
there  till  the  temperature  is  lowered  below  its  freezing  point. 
This,  in  the  author's  opinion,  is  the  only  tenable  hypothesis. 

When  a  liquid  freezes  and  melts  at  a  definite  temperature  ; 
when  the  temperature  remains  constant  till  the  whole  of 
the  liquid  is  frozen  ;  when  any  alteration  in  its  composition 
lowers  its  freezing  point :  we  have  the  most  certain  evidence 
yet  adduced  for  regarding  that  liquid  to  be  a  definite  though 
possibly  somewhat  dissociated  compound.  If  we  deny  this 
argument  as  applied  to  the  hydrate  in  question,  we  must 
deny  it  in  all  cases,  and  conclude  that  no  liquid  is  a  definite 
substance. 

The  author  believes  that  the  dihydrate  may  yet  be  obtained 
as  a  solid,  since  there  is  a  reach  of  7  per  cent,  in  its  vicinity 
where  freezing  points  have  not  yet  been  attained,  lie  has 
also  isolated  another  hydrate  which  crystallises  in  small 
quantities  with  the  monohydrate,  but  lias  not  succeeded  in 
determining  its  composition. 


PATENTS. 


Improvements  in  the  Manufacture  of  Ammonia,  and  in 
Apparatus  therefor.  A.  Eeldniaun,  Bremen,  Germany. 
Eng.  Tat.  3643,  August  1,  1S82.     (Second  Edition.)  8(J. 

Already  described  in  this  Journal,  1883,  380.— F.  S. 


Improvements  in  the  Treatment  of  Lime  Refuse  from  Alkali 
Works,  to  render  it  suitable  for  the  Manufacture  of 
Cement,    and    in    Apparatus    employed    therein.      James 

Hargreaves,  T.  Robinson,  aud  John  Hargreaves,  Widnes. 

Eng.  Pat.  94,  January  3,  1889.     8<i. 

In  order  to  remove  the  sulphur  and  sulphur  compounds 
present  in  carbonated  alkali-waste,  air,  or  some  oxidising 
agent  such  as  chlorine  or  bleaching-powder,  &c,  is  blown 
through  the  mass  made  up  into  a  cream  with  water.  When 
the  waste  is  only  moist  or  semi-dry,  air  is  blown  through 
the  heap  when  exposed  to  the  atmosphere  by  perforated 
pipes  passing  in  at  the  bottom.  Dining  the  oxidation 
pari  of  the  sulphur  is  liberated  as  such,  ami  this  is  dissolved 
by  adding  lime  or  lime  sludge  from  the  caustic  soda  manu- 
facture. Another  convenient  solvent  is  the  solution  of 
calcium  hydrosulphide  obtained  by  steaming  ordinary  alkali 
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waste  under  pressure,  bul  the  best  solvent  of  all  is  a  solution 
of  caustic  soda  or  carbonate.  On  washing,  all  the  sulphur 
is  removed.  Lime  sludge  is  similarly  treated  by  a  pre- 
liminary oxidation,  and  the  sulphur  separated,  dissolved  in 
the  alkali  which  is  always  present  and  then  washed  out.  To 
filter  the  magma  a  special  form  of  filter  is  used. 

It  consists  of  an  outer  perforated  casing  1.  lined  with 
cloth  placed  between  two  layers  of  wire  gauze,  '-'.  There 
is  an  inner  hollow  shaft  3,  enclosed  in  a  perforated  cloth- 
covered  tube  4,  the  filtration  thus  proceeding  both  outwardly 


and  inwardly.  The  slurry  enters  at  ."),  and  issues  at  6;  the 
slide  for  regulating  the  outlet  i-  -ecu  at  7,  whilst  s  is  the 
hand  for  removing  the  filtered  material.  If  required,  the 
carbonated  alkali  waste,  or  lime  sludge,  or  a  mixture  of  the 
two,  may  be  mixed  with  clay  in  the  form  of  "slip,"  and 
oxidised,  treated  with  a  solvent  to  remove  the  sulphur, 
washed  and  filtered.  The  residue  after  drying  is  masted 
and  ground  to  form  cement.  The  operations  for  removing 
sulphur  and  alkali  an-  hastened  by  steaming,  agitating 
and  heating  the  mass. — s.  G.  B. 


RP". 
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Improvements  in  Apparatus  Jot  Volatilising  Ammonium 
Chloride.  1>.  Mond.  Northwich.  Eng.  Pat.  2160 
February  6,  1889.     6<z. 

In  volatilising  ammonium  chloride,  great  difficulty  has  been 
found  in   procuring  vessels  able   to  withstand  the  corrosive 


action  of  its  vapours.  Vessels  of  nickel  or  cobalt  and  their 
alloys,  or  iron  vessels  lined  with  these  metals  or  their  alio}  s, 
and  of  sufficiently  large  size  being  difficult  to  obtain,  the 
patentee  uses  instead  iron  vessels  lined  with  antimony, or  an 
tfiloy  of  antimony.  As  antimony  melts  at  a  somewhat  low 
temperature,  the  vessel  is  filled  with  melted  zinc  chloride  to 
a  level  higher  than  that  which  the  outside  heating  flame 
reaches.  The  apparatus  employed  is  of  the  following  de- 
scription : — A  represents  the  retort  or  chamber  lined  with 
antimony  a,  and  filled  up  to  the  level  a'  with  zinc  chloride. 
The  ammonium  chloride  is  fed  in  through  15,  which  is  plugged 
by  the  rod  6.  C  is  the  valve  for  washing  out  and  emptying 
the  vessel  A.  The  ammonium  chloride  vapours  are  led 
away  by  the  flue  G.  (See  this  Journal,  1887,  289  ;  and 
1888,  fi26.)— S.  G.  R 


Improvements  i>i  the  Manufacture  of  Cyanogen  Compounds 
from  Sulphocyanides.  T.  Parker  and  A.  E.  Robinson, 
'Wolverhampton.    Eng.  Pat. 2383, February  11, 1889.    id. 

The  solution  containing  the  sulphocyanide  is  precipitated 
by  sulphate  of  copper  and  a  suitable  reducing  agent,  such 
as  sulphate  of  iron  or  sulphurous  acid.  The  precipitated 
cuprous  sulphocyanide  is  treated  in  the  moist  state  with 
carbonic  anhydride  or  with  sulphuretted  hydrogen  under 
pressure  so  as  to  obtain  carbonate  or  sulphide  of  copper 
and  sulphocyanic  acid.  The  sulphocyanic  acid  thus 
brought  into  solution  is  separated  from  the  insoluble 
copper  salts  by  filtration.  The  filtrate  is  subjected  to 
electrolysis  for  the  separation  of  the  hydrocyanic  acid 
■which  is  condensed  iu  water,  to  form  the  hydrocyanic  acid 
of  commerce,  or  in  a  solution  of  an  alkali  or  of  an  alkaline 
earth  to  form  a  cyanide. — F.  S. 


Improvements  in  Volatilising  Ammonium  Chloride,  and  in 

obtahiing  Ammonia,  Chlorine,  and  Hydrochloric  Acid 
therefrom,  also  in  obtaining  Chlorine  from  Hydrochloric 
Acid.  L.  Mond,  Northwich.  Kng.  Pat.  2575,  Fe- 
bruary 13,  1889.     Sd. 

The  vessel  A  is  made  of  iron  lined  with  antimony,  it  having 
been  found  that  this  metal  resists  the  corrosive  action  of  the 
ammonium  chloride  vapour  better  than  any  others.  (For 
further  details  of  the  vessel  A  see  adjoining  Figure.)  The 
vessel  H  is  made  of  bricks  or  tiles  of  fireclay  set  in  a 
cement  which  may  he  made  of  barium  sulphate  and  sodium 
silicate,  and  is  closed  both  at  top  and  bottom.  Outside  the 
tiles  is  fitted  an  iron  jacket.  There  are  various  iidet  and 
outlet  tubes,  two  of  which  are  shown  at  G  and  K.  Through 
the  opening  I  are  fed  in  the  "pills"  consisting  of  a 
mixture  of  100  parts  of  magnesia,  75  parts  of  china  clay, 
and  6  parts  of  lime  made  into  a  stiff  paste  with  putassium 
chloride  solution,  and  moulded  into  pellets  of   about  half 
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an  inch  in  diameter.  The  magnesia  is  preferably  preci- 
pitated from  sea-water,  carefully  washed,  and  ignited. 
The  working  of  the  apparatus,  so  far  as  concerns  the  vessel 
H,  depends  on  the  gases   passed  between  these  pellets  and 


upon  the  temperature  employed.     The  vessel  H  is  heated 

to  350° — 4uu    C,   and  the   vaporised  ammonium  chloride 

,   introduced    through    the   flue   G   from   the   vessel   A,  the 

ammonia    produced    being    led    away    to    an     absorption 


apparatus.  The  supply  of  ammonium  chloride  is  then 
cut  off  and  the  temperature  raised  by  passing  in  heated 
inert  gases,  free  from  oxygen  and  aqueous  vapour,  from 
a  limekiln  or  other  source.  A  little  more  ammonia 
is  at  iirst  evolved  and  is  removed.  When  the  temperature 
has  risen  to  about  500°  C.  hydrochloric  acid  is  given  off  and 
is  taken  away  in  its  turn  to  the  condensing  plant.  Carefully 
dried  air  at  a  temperature  of  from  800° — 1,000"  C.  is  non- 
passed  in  and  chlorine  produced  by  the  decomposition  of 
the  magnesium  chloride.  When  the  percentage  of  chlorine 
in  the  gases  evolved  falls  below  seven,  the  air  containing 
this  small  amount  of  chlorine  is  again  heated  up  to  1,000°  C. 
and  passed  into  another  of  the  vessels  ready  for  the  evolu- 
tion of  chlorine.  Cool  air  is  then  allowed  to  traverse  the 
vessel  H  to  reduce  the  temperature  to  400°  C.  while  the  air, 
thus  partially  heated,  passes  through  a  Cowper's  stove  and 
thence  to  another  chlorine-evolving  apparatus.  More  am- 
monium chloride  vapour  is  passed  into  H  and  the  operations 
begin  afresh.  By  using  gases  containing  hydrochloric  acid 
in  the  above  apparatus  instead  of  vaporised  ammonium 
chloride,  chlorine  can  be  advantageously  obtained.  (See 
this  Journal,  1887,  140,  216,  217,  and  289  ;  also  1888,  626.) 

— S.  G.  R. 


Improvements  in  the  Method  or  Process  of  Treating  or 
Utilising  the  Spent  or  Residual  Liquid  formed  in  the 
Process  of  Cleaning  Iron  or  Steel  with  Hydrochloric 
Acid.  T.  B.  Saunders,  Clenkhcaton.  Eng.  Pat.  3757, 
March  4,  1889.     6d. 

Sckap-iron  is  added  to  the  residual  liquors  to  neutralise  all 
the  free  acid,  and  the  solution  is  evaporated  to  dryness. 
The  chloride  of  iron  is  then  treated  with  sulphuric  acid,  the 
hydrochloric  acid  evolved  being  condensed  by  suitable  means. 
The  sulphate  of  iron  remaining  may  be  either  crystallised 


or  converted  by  roasting  into   the  oxide.     The  process  is 
carried  out  as  follows : — 

The  spent  liquor  is  run  into  the  tank  a  containing 
scrap-iron  and  thence  pumped  to  the  tank  b.  This  is  in 
communication  by  C  with  the  boiling-down  pan  e.  After 
concentration,  sulphuric  acid  is  run  in  by  the  pipe  m  from 
the  tank  o.  The  hydrochloric  acid  evolved  pa<^es  away 
through  the  flue  r  of  the  roaster  /  to  the  condenser  /. 
The  pasty  mass  of  sulphate  is  then  pushed  over  into  the 
chamber  k,  and  there  dried  by  the  waste  heat  from  the 
furnace  F  which  traverses  the  flues  n  and  v. — S.  G.  R. 

(For  illustration,  see  next  page.) 


Improvements  in  the  Manufacture  of  Ammonium  Nitrate. 
E.  Carez,  Brussels,  Belgium.  Eng.  Pat.  4316,  March  12, 
1889.     id. 

Barium  sulphate  by  roasting  with  charcoal  and  resin  oil 
is  converted  into  the  sulphide,  which  boiled  with  water  and 
sulphur  forms  a  solution  of  polysulphide.  The  solution, 
when  mixed  with  sodium  nitrate  and  concentrated,  yields 
barium  nitrate,  which  by  double  decomposition  with 
ammonium  sulphate  forms  ammonium  nitrate,  while  barium 
sulphate  is  precipitated S.  G.  R. 


Process  of  Manufacture  of  Ammoniacal  Calcic  Phosph([tc. 
( I.  A.  II.  Gabet,  Paris,  France.  Eng.  Pat.  5340, March  28, 
1889.     6(/. 

An  acid  solution  of  calcium  phosphate  i>  treated  with  either 
gaseous  ammonia  led  directly  into  the  solution,  or  else  with 
ammoniacal  liquor.  The  solution  gradually  becomes  pasty, 
and  the  mass  can  be  easily  dried.     It  is  claimed  that  simul- 
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taneously  with  the  formation  of  a  new  industrial  product  a 
method  for  fixing  ammonia,  not  previously  in  use,  has  been 
devised.  As  a  manure  it  is  stated  to  be  richer  in  nitrogen 
and  phosphoric  acid  than  any  other  known. — S.  G.  R. 


An  Improved  Process  of  Producing  Ammonium  Nitrate. 
A.  YV.  and  J.  A.  Wahlenberg,  Stockholm,  Sweden.  Kng. 
Pat.  12,451,  August  G,  1889.     id. 

A  suitable  nitrate  is  decomposed  by  a  salt  of  ammonia 
such  as  ammonium  sulphate,  ammonium  carbonate,  or 
ammonium  chloride.  The  ammonium  nitrate  formed  is 
separated  from  the  other  salts  and  impurities  by  means  of 
alcohol. — F.  S. 

Improvements  in  the  Manufacture  of  Acetic  Acid,  Soluble 
Acetates,  and  Calcium  Sulphite.  J.  E.  Johnson-Johnson, 
Stratford.     Eng.  Pat.  17,348,  November  1,  1889.     id. 

Acetic  acid  is  prepared  from  calcium  acetate  by  heating 
equal  weights  of  calcium  acetate  and  water  to  about  100"  F., 
and  passing  sulphur  dioxide  gas  through  the  semi-liquid 
mass,  which  is  kept  in  motion  by  a  stirrer,  until  fully 
saturated  with  the  gas.  The  sulphite  of  calcium  is  separated 
by  decantation  and  filtration  from  the  acetic  acid,  which 
may  be  purified  by  any  suitable  and  well  known  process,  but 
preferably  by  that  described  in  Eng.  Pat.  13,336  of  1887 
(this  Journal,  1888,  628).  Acetate  of  soda  is  prepared  by 
treating  calcium  acetate  in  a  semi-fluid  mass,  and  heated  to 
100'  F.  with  sulphite  of  soda,  or  by  decomposing  the  calcium 
acetate,  before  or  after  the  addition  of  sodium  hydrate  and 
carbonate,  by  sulphur  dioxide. 

Weak  and  impure  acetic  acid  (pyroligneous  acid)   can  be 
treated  by  the  above  process. — F.  S. 


Improvements  in  the  Manufacture  of  Acetic  Acid  and 
Soluble  Acetates.  J.  E.  Johnson-Johnson,  Stratford. 
Eng.  Pat.  20,135,  December  14,  1889.     -id. 

When  acetic  acid  is  to  be  prepared  the  salt  employed, 
preferably  "lime  salt"  or  erode  calcium  acetate,  is  treated 
with  hydrochloric  acid.  On  distillation  acetic  acid  comes 
over,  calcium  chloride  remaining  behind  in  the  still.  If  a 
soluble  acetate,  such  as  the  sodium  salt,  be  required,  then 
calcium  acetate  in  a  semi-liquid  state  may  be  mixed  with 
sodium  chloride  and  the  whole  thoroughly  stirred,  sodium 


acetate  and  calcium  chloride  being  the  products  of  the 
reaction.  Similarly  the  sodium  salt  can  be  obtained  by 
treating  a  mixture  of  calcium  acetate  and  sodium  carbonate 
or  caustic  soda  with  hydrochloric  acid.  Crude  or  weak 
acetic  acid  such  as  pyrolineeous  acid  can  be  neutralised 
with  sodium  or  calcium  salts,  and  then  treated  by  one  of 
the  above  methods,  producing  a  pure  acid. — S.  G.  R. 


VIII.-GLASS,  POTTERY,  AND 
EARTHENWARE. 

On  the  Devitrification  of  the  Ordinary  Glass  of  Commerce. 
Appert  and  Henrivaux.     Compt.  Rend.  109,  827 — 829. 

By  heating  glass  at  a  temperature  near  to  that  at  which  it 
begins  to  solidify,  crystals  of  varying  composition  are 
obtained  according  to  the  composition  of  the  glass.  The 
smallness  of  the  crystals  and  their  intimate  admixture  with 
the  residual  glass  only  permits  of  their  examination  micro- 
scopically. A  glass  rich  in  soda  and  lime  gives  crystals  of 
wollastonite  distinguished  by  their  occurrence  in  the  mono- 
clinic  system  in  flattened  prisms  produced  in  a  direction 
parallel  to  the  ortho-diagonal.  Their  optical  properties  also 
correspond  with  those  of  wollastonite.  When  the  bases 
present,  as  in  common  bottle  glass,  are  magnesia  and 
protoxide  of  iron,  then  pyroxene  is  the  predominant  form, 
the  crystals  exactly  resembling  diopside,  with  the  same 
crystalline  form,  cleavages,  &c.  They  can  be  distinguished 
from  wollastonite  by  their  faint  green  colour,  their  refrac- 
tion and  their  angle  of  optical  extinction.  If  the  glass 
contains  alumina  as  well  as  these  bases  then  felspars  of 
different  varieties  are  the  principal  results. — S.  G.  R. 


On  the  Composition  of  the  Minerals  ("  Roches"')  made  use 
of  in  China  for  the  Manufacture  of  Porcelain.  II.  Vogt. 
Compt.  Rend.  HO,  43—45. 
Analyses  made  in  former  years  by  Ebehnen  and  Salvetat 
led  them  to  suppose  that  the  difference  in  composition 
between  the  materials  used  in  China,  termed  "yeou-ko" 
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and  "  petun-tse,"  and  the  pegmatite  of  Limousin,  was  hut 
small.  If  these  substances  he  fused  with  sodium  carbonate, 
and  treated  with  hydrofluoric  acid,  then  the  percentage 
compositions  of  them  all  closely  agree  with  one  another. 
Treatment  with  hot  concentrated  sulphuric  acid,  however, 
brings  great  differences  to  light.  Whilst  pegmatite  only 
yields  up  about  3  per  cent,  of  soluble  matter  to  the  acid, 
"yeou-ko"  dissolves  to  the  extent  of  34-15  per  cent., 
whilst  of  the  remaining  66-36  per  cent.,  as  determined  by 
actual  experiment,  52-95  per  cent,  is  quartz  and  13-41  pet- 
cent,  soda  felspar.  The  soluble  portion  corresponds  to  a 
formula  6  Si02.3Al„03.K20.6H„0,  which  is  the  formula 
of  muscovite.  Henee  "  yeou-ko "  has  the  following 
composition : — 

Quartz 52-9 

Muscovite  or  white  mica :ir:j 

Soda  felspar 13-4 

Calcium  carbonate 2'0 

Hydrated  silica 1  -0 

100-6 

whilst  the  composition  of  pegmatite  is — 

Quartz 28-87 

Felspar 72'83 

Matter  soluble  in  sulphuric  acid 3'30 

100-00 


The  presence  of  muscovite  or  white  mica  in  many  of  the 
Chinese  products  is  shown  by  the  following  analyses  : — 


Petun  from 

Cheo-Ki. 

Yu-Kan. 

1 

Ki.Mcn.  •s,ik;1i:,:°- 

Muscovite,  per  100  parts. 

40-li 

37-3 

31*1 

1S-G 

Muscovite  was  also  detected  by  the  microscopical  exami- 
nation. Although  the  percentage  compositions  of  pegmatite 
and  these  Chinese  minerals  are  much  the  same,  yet  they 
are  in  reality  formed  of  very  different  substances,  and  the 
presence  of  such  large  quantities,  about  20  per  cent.,  of 
mica  will  probably  exert  a  very  appreciable  influence  on  the 
qualities  of  the  porcelain  made  from  such  sources. — S.  G.  B. 


IX.-BUILDING  MATEKIALS.  CLAYS, 
MOETAES,  AND  CEMENTS. 

PATENTS. 

Improvements  in  the  Treatment  of  Lime  Refuse  from 
Alkali  Works,  to  render  it  suitable  fur  the  Manufacture 
of  Cement,  and  in  Apparatus  Employed  therein. 
Jas.  Hargreaves,  T.  Robinson,  and  John  Hargreaves, 
Widnes.     Eng.  Pat.  94,  January  3,  1889.     8d. 

See  under  VII.,  page  290. 


Improvements  in  the  Manufacture  and  Utilisation  if 
Cement  and  Plaster,  and  in  the  Machinery  and  Ap- 
pliances therefor.  K.  Stone,  London.  Eng.  Pat.  116, 
January  3,  1889.     8d. 

The  patentee  adds  to  a  mixture,  composed  of  about  25  per 
cent,  of  river  mud  with  about  75  per  cent,  of  chalk,  about 
10  per  cent,  of  "  sawdust  or  other  suitable  fibrous  material," 
saturated  with   petroleum,  petroleum   spirit,  sulphuric  acid 


or  oil,  in  the  proportion  of  about  G  galls,  of  the  liquid  to 
1  ton  of  the  absorbent.  The  mixture  is  then  burnt,  and  it 
is  claimed  that  cement  of  high  quality  is  produced,  and  that 
"  all  the  sulphur  is  removecl."  Another  material  patented 
is  composed  approximately  of  25  per  cent,  of  flints,  25  per 
cent,  of  river  mud,  and  50  per  cent,  of  chalk,  burnt  and 
ground  together ;  it  may  be  moulded  by  plain  or  grooved 
rolls  and  moulds.  Plant  for  the  manufacture  of  cement  is 
also  claimed;  it  includes  several  grinding  arrangements, 
consisting  of  rolls,  cylindrical  or  barrel  shaped,  run  in 
contact  with  others  of  corresponding  shape,  at  different 
speeds,  so  as  to  enhance  the  grinding  action,  a  cylindrical 
vertical  furnace,  with  or  without  a  blast,  and  a  horizontal 
furnace,  through  which  pass  endless  bands  for  effecting  the 
loading,  burning  and  withdrawal  of  the  cement  continuously. 

— B.  II. 


Improvements    in    the    Manufacture    of   Artificial    Stone. 
A.  C.  Ponton,  Parkstone,  B.  L.  Mosely  and  C.  Chambers, 

Hastings.     Eng.  Pat.  2780,  February  1G,  1889.     id. 
Sand,  gravel,  pebbles,  or  similar  siliceous  material  is  mixed 
with  a  solution  of  an  alkaline  silicate  and  (optionally)  with 
powdered  burnt  flint  or  sand,  separately  or  together,  moulded 
by  pressure,  and  fired. — B.  1!. 


Impi  ovements  in  or  relating  to  the  Manufacture  of  Artificial 
Siliceous  Stone.  A.  C.  Ponton,  Parkstone,  B.  L.  Mosely 
andC.  Chambers,  Hastings.  Eng.  Pat.  2781,  February  16, 
1889.     4rf. 

Siliceous  materials,  such  as  sand,  gravel  and  flints,  aie 
heated  until  the  silica  they  contain  is  converted  into  the 
amorphous  variety  termed  by  the  patentees  "  Tridymite  " 
(this  Journal,  1890,  190),  the  completion  of  the  change 
being  defined  by  the  specific  gravity  of  the  material  ceasing 
to  alter.  The  product  is  cemented  by  a  solution  of  soluble- 
glass,  moulded  aial  tired. — P>.  B. 


Improvements  in  Arrangements  for  Drying  Slurry  by  the 
Waste  Heat  from  Cement  Kilns.  {',.  Batchelor,  Frindsburv. 
Eng.  Pat.  4333,  March  12,  1889.     8rf. 

At  the  back  of  a  cement-burning  kiln  are  built  two  arched 
chambers,  one  above  the  other,  of  such  size  that  the  total 
floor  space  they  afford  suffices  for  the  reception  of  a  full 
charge  of  slurry  for  the  kiln.  The  products  of  combustion 
from  the  kiln  are  led  into  the  slurry-drying  chambers,  cir- 
culated through  them,  and  discharged  into  a  chimney  shaft 
at  the  end  remote  from  the  kiln.  Both  floors  of  the  chambers 
are  inclined  slightly  towards  the  kiln  (about  1  in  300)  so  as 
to  have  the  greatest  thickness  of  slurry  at  the  hottest  part, 
and  in  them  openings,  with  a  brick  edging  to  confine  the 
slurry,  are  provided,  to  allow  the  flow  of  hot  gases  from  one 
to  the  other.  The  slurry  to  he  dried  is  contained  iu  tanks 
formed  in  the  depressions  between  the  arches  that  compose 
the  drying  chambers,  and  is  led  thence  through  shafts  or 
passages  on  to  the  floors  of  both  upper  and  lower  drying 
chambers.  The  arrangement  is  applicable  for  a  group  of 
kilns  built  side  by  side  as  well  as  those  standing  by 
themselves. — B.  li. 


Improvements  in  the  Manufacture  of  Cement.  J.  W.  H.James, 
London.     Eng.  Pat.  5157,  March  26,  1889.     Sd. 

The  patentee  asserts  that  in  the  modern  method  of  making 
cement  by  the  use  of  revolving  furnaces,  sufficient  time  is 
not  given  for  the  complete  reactiou  of  the  materials  on  each 
other,  and  accordingly  provides  "  maturing  chambers,"  into 
which  the  clinker  is  passed  as  it  leaves  the  furnace,  and  iu 
which  it  is  maintained  at  a  high  temperature  for  the  requisite 
period.  In  the  arrangement  illustrated  in  the  specification 
the  maturing  chamber  is  set  vertically  below  the  mouth  of 
the  revolver,  from  which  the  clinker  either  falls  directly  into 
the  chamber  down  a  shoot,  with  a  door  at  the  point  of 
entrance  to  regulate   its  admission,  or  is  carried  thither  by 
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an  endless  hand,  revolving  table,  or  similar  device.  The 
maturing  chamber  tapers  towards  the  bottom,  and  the 
finished  clinker  is  removed  by  a  worm  and  transferred  to 
the  mill.  The  chambers  are  winked  in  sets  of  four,  one 
being  charged  while  another  is  being  discharged,  and  the 
remaining  two  in  action  and  full  of  clinker. — B.  B. 


Improvements  in  the  Manufacture  of  Artificial  Stone  or  of 
Articles  formed  of  the  same.  W.  I'.  Thompson,  Liverpool. 
From  C.  Kohn,  Teschen,  Austria.  Eng.  Pat.  17,1140, 
November  6,  1889.     6d. 

"Equivalent  parts"  of  powdered  quartz  and  calcined 
magnesia,  or  "  a  double  portion  of  quartz  and  one  portion 
of  calcined  magnesia"  are  mixed  with  diluted  soluble 
potash  glass  to  form  a  stiff  paste,  moulded,  and  "  freed 
from  the  superfluous  amount  of  water  at  a  temperature 
of  about  15°  C."  The  moulded  blocks  are  subjected  to  a 
vacuum,  and  then  to  carbonic  acid  under  a  pressure  of 
1 — 10  atmospheres,  the  result  being  "that  the  hydrate  of 
oxide  of  magnesium  is  completely  converted  into  carbonate 
of  magnesium,  which  iu  its  turn  combines  with  the  quartz 
to  form  carbo-silieate  of  magnesium." 

The  product  is  said  to  be  hard,  unaffected  by  weather, 
and  of  high  compression  strength.  The  method  of 
carbonation  described  may  be  applied  to  blocks  of  artificial 
stone  already  made  by  the  known  process  of  treating 
magnesia  witli  magnesium  chloride.  An  artificial  stone  not 
liable  to  fracture  on  being  strongly  heated  may  be  made  by 
inserting  a  network  or  perforated  sheets  of  asbestos  or 
similar  material  during  the  process  of  manufacture. — B.  B. 


Improved  Manufacture  of  Artificial  Granite.  1'.  de 
Kristoffovitch,  Pans,  France.  Eng.  Tat.  18,911,  November 
25,  1889.     6rf. 

The  raw  materials  used  are  two  kinds  of  clay  possessed  of 
the  following  characteristics  : — 

(1.)  A  less  fusible  clay  containing  less  than  7 '75  per 
cent,  of  ferric  oxide,  and  not  less  than  42  per  cent,  of  silica, 
and  losing  on  ignition  not  more  than  10  per  cent. ;  its 
"  coefficient  of  infusibility "  (Bischoff)  should  be  not  less 
than  3. 

(2.)  A  more  fusible  clay  with  as  much  as  14  per  cent,  of 
ferric  oxide,  silica  varying  from  42  to  73  per  cent.,  and 
losing  on  ignition  not  more  than  8  per  cent. ;  its  "  coefficient 
of  infusibility  "  may  vary  from  0-5  to  1. 

One  to  two  parts  of  (1),  ground  and  sifted,  are  mixed 
with  two  to  one  parts  of  (2),  previously  baked,  ground  and 
sifted,  and  6  to  20  per  cent,  of  water  is  added.  The  mass 
is  moulded  under  a  pressure  of  from  200 — 1,000  kilos,  per 
sq.  cm.,  or  where  the  use  of  pressure  is  impracticable  from 
the  shape  of  the  articles  to  be  made,  moulded  after  adding 
more  water  to  form  a  paste.  The  objects  thus  shaped 
are  dried  and  ignited  at  a  temperature  above  the  melting 
point  of  (2),  and  about,  150°  C.  below  that  of  (1),  bee. nning 
agglomerated  and  capable  of  receiving  a  polish.  The  cooling 
should  be  slow  to  avoid  cracking.  Granite  may  be  imitated 
by  using  the  more  fusible  clay  in  granules  instead  of 
powder.  The  product  may  be  used  as  a  building  material 
generally,  and  is  to  he  called  "  pyrogranite." — B.  IS. 


X.-METALLUEGY. 

The  Use  of  Bichloride  of  Mercury  in  the  Saving  of  Fine 

Gold.  B.  F.  Wilson,  jun.  Eng.  and  Min.  J.  1890,  60. 
A  solution  of  bichloride  of  mercury  is  made  by  the  action 
of  an  electric  current  on  a  solution  of  common  salt,  metallic 
mercury  at  the  bottom  of  the  trough  containing  the  salt 
solution  being  one  pole  and  suspended  carbon  slabs  the 
other.     A    trace  of  bichloride  of  mercury  is  formed  in  the 


solution  while  the  lower  chloride  is  precipitated.  The 
calomel  is  taken  from  the  bottom  of  the  generating  boxes 
and   treated  with   nitro-hydrochloric   acid.     The  solution  is 

concentrated   and  sipht 1  off,  and   its    strength  tested  by 

its  ability  to  coat  copper  wire.  It  is  then  passed  from  the 
tank  to  the  grinder  pan,  where  it  permeates  the  ground-up 
particles  of  ore,  and  amalgamates  with  the  very  fine  particles 
of  gold  which  might  otherwise  escape  and  not  be  touched. 
The  mercury  in  the  pans  serves  the  double  purpose  of 
amalgamating  with  the  coarser  gold  and  collecting  the 
amalgamated  particles  which  the  bichloride  attacks.  If  the 
solution  he  too  strong  it  comes  over  with  the  tailings, 
thereby  causing  a  loss.  "  The  problem  remains  :  how  arc 
we  to  use  a  strong  solution  and  not  lose  any  of  it  in  the 
tailing  pan?  When  that  problem  is  solved  the  use  of 
bichloride  of  mercury  in  gold  amalgamation  will  he  an 
established  fact."     "  As  it  is,  it  is  a  great  helper." — A.  J.  S. 


Comments  on  the  Chemical  Reactions  in  the  Must  Furnace. 
A.  I).  Elbers.      Eng.  and  Min.  .1.  49,  227. 

The  author  discusses  the  nature  of  the  chemical  changes 
taking  place  in  the  blast  furnace,  and  draws  the  following 
conclusions  : — 

"  1st.  The  reduction  and  complete  saturation  with  carbon 
of  Fe20;,  requires  theoretically  one  pound  of  CO  for  each 
pound  of  Fe,  and  that  of  Fc:,04 :  one-twelfth  less. 

"  2nd.  The  proportion  of  the  quantity  of  CO  that  is 
required  for  actual  carburisation  increases  much  more 
rapidly  with  the  degree  of  saturation  than  the  theoretical 
proportion. 

"  3rd.  The  more  completely  the  reducing  ore  becomes 
carburised  the  less  heat  is  required  for  its  fusion  ;  in  other 
words,  75  pounds  of  Fe  and  3036  pounds  of  F'eC  (  =  105  •  36 
pounds  of  Fe4C)  require  less  heat  for  fusion  than  100  pounds 
of  Fe,  Fe,C,  Fe.C,  &e."— O.  H. 


Mining  Industry  in  Siam.  Board  of  Trade  Journal,  8 
1890,  340—342. 
Tin  is  found  principally  in  the  Malay  Peninsula.  Great 
Britain  and  Siam  now  divide  this  invaluable  peninsula 
between  them,  but  whereas  in  the  British  portion  of  the 
country  companies  are  being  rapidly  formed  to  work  mines, 
in  the  Siamese  districts,  or  to  speak  properly,  in  the  native 
Malay  States,  over  which  Siam  claims  suzerainty,  the 
numerous  mines  to  all  practical  purposes  still  lie  awaiting 
the  enterprising  hand  to  come  and  throw  their  abundant 
treasures  open  to  the  world.  The  most  productive  mines 
are  at  a  place  called  Lampya,  which  is  situated  at  the  foot 
of  a  hill  from  3,000  to  4,000  feet  high.  Jala,  which  is  a 
considerable  way  in  the  interior,  is  completely  encircled  by 
hills,  and  the  surrounding  country  is  rough  and  hilly.  The 
tin  ore  is  found  here  in  small  grains,  and  lies  in  patches  in 
the  alluvium  of  the  valleys  and  on  the  hillsides  close  to 
porphyritie  granite  rocks.  Tin  quarries,  more  than  a  mile 
long  in  many  eases,  extend  along  the  valleys  and  up  the 
hillsides,  while  copper,  when  found,  has  been  described  as 
existing  in  almost  solid  isolated  blocks. 

In  the  island  of  Junk  Ceylon,  on  the  west  coast  of  the 
peninsula,  it  is  reliably  stated  that  under  such  primitive 
conditions  as  described  above  an  annual  output  of  three 
million  dollars'  worth  of  tin  is  produced.  This  is  much  less 
than  what  it  used  to  be  before  the  administration  of  the 
island  was  taken  from  the  semi-independent  Rajah  and 
handed  over  to  a  commissioner  at  Bangkok,  and  is 
indubitably  only  a  tithe  of  what  might  lie  produced  under 
properly-organised  management. 

Lakon  and  the  island  of  Junk  Ceylon  are,  however,  not 
the  only  places  where  tin  and  copper  are  found,  for,  as 
already  remarked,  Chinese  are  engaged  in  tin-mining  all 
over  the  peninsula,  and  there  is  no  reason  to  doubt  that 
the  range  of  hills  separating  Siam  from  British  Burmah  has 
been  upheaved  under  the  same  geological  conditions  as  the 
continuation  of  it  which  passes  right  down  the  Malay 
Peninsula,  and  now  shown  to  be  so  rich  in  metals.    Mouhot, 
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the  celebrated  naturalist  ami  traveller  in  Siani,  in  1862 
describes  the  district  of  Petchabouree  to  the  north-east  of 
Bangkok,  near  the  great  bend  of  the  Mekong  River,  as  the 
richest  mineral  district  in  Siam.  Besides  argentiferous 
copper  and  tin,  he  found  traces  of  magnetic  iron  and 
antimony.  Of  these  only  iron  was  worked  to  any  extent, 
and  knives  and  tools  of  native  manufacture  were  supplied 
to  all  the  north-eastern  part  of  Siam. 

Gold  is  found  in  different  places  in  Siam,  and  since  time 
immemorial  has  been  produced  in  the  imperfect  native 
fashion.  Bangtaphan,  which  lies  on  the  east  side  of  the 
Malay  Peninsula,  about  10°  N.  lat.,  has  for  centuries  been 
the  most  celebrated  gold  district  in  the  kingdom.  That 
gold  exists  there  in  large  quantities  is  undoubted,  but  the 
British  company  which  now  works  these  mines  has  laboured 
under  several  initial  disadvantages,  of  which  the  most 
damaging  is  the  unhealthy  nature  of  the  surrounding  jungle. 

As  regards  the  presence  of  gold  and  precious  stones, 
Korat,  which  is  situate  to  the  north-east  of  Bangkok,  may- 
be described  as  having  the  same  reputation  as  Kabin,  and 
gold,  to  a  more  limited  extent,  has  been  found  in  the  low 
hills  which  separate  Siam  from  Cambodia. 

There  are  no  silver  mines  worthy  of  the  name  anywhere 
in  Siam  ;  but  that  the  metal  exists  in  many  districts  is  fully 
established,  and  only  proper  working  would  furnish  reliable 
estimates  as  to  the  wealth  of  the  country  in  silver. 

Coal  has  been  discovered  cropping  up  through  the  surface 
on  the  western  coast  of  the  Malay  Peninsula,  and  ironstone 
has  been  found  in  the  same  place.  As  previously  mentioned, 
iron  ore  is  produced  in  the  northern  part  of  the  kingdom. 


The.  Manufacture  of  Steel  by  the  Direct  Process. 

Am  ironworks  in  Pennsylvania  is  said  to  have  been  making 
steel  by  the  direct  process  for  a  year  past.  Khode  Island 
graphite  was  formerly  used  to  absorb  the  impurities  of  the 
iron  ore.  The  graphite  was  a  success,  but  the  freight  on  it 
amounted  to  a  considerable  figure,  and  the  company  looked 
around  for  something  with  which  to  replace  it.  They  ex- 
perimented with  coke,  and  soon  found  that  it  would  answer 
all  purposes  when  treated  with  milk  of  lime.  When  coke 
was  broken  into  small  pieces  and  soaked  in  thin  milk  of 
lime  all  the  impurities  of  the  ore  were  fused,  the  oxygen  of 
the  iron  joined  with  the  carbon  of  the  coke,  passing  off  as 
carbonic  acid  gas,  leaving  the  impurities  in  such  a  shape 
that  they  could  be  eliminated.  By  this  means  the  blast 
furnaces  are  done  away  with,  and  a  great  deal  of  expense 
avoided.  The  coke  has  now  been  in  use  for  over  a  year,  and 
as  a  result,  the  carbon  works  are  turning  out  some  of  the 
finest  bridge-plates  made  in  the  United  States,  and  steel  is 
being  produced  which  is  very  low  in  phosphorus. 


A  New  Alloy. 


A  new  alloy  has  been  discovered  by  Heir  Rieth,  Bocken- 
heim,  Germany,  which  is  said  to  practically  resist  the  attack 
of  most  acid  and  alkaline  solutions.  Its  composition  is  as 
follows  : — Copper,  15  parts ;  tin,  2-34  parts  ;  lead,  1  ■  82  parts ; 
antimony,  1  part.  This  alloy  is,  therefore,  a  bronze,  with 
the  addition  of  lead  and  antimony.  The  inventor  claims 
that  it  can  be  very  advantageously  used  in  the  laboratory  to 
replace  vessels  or  fittings  of  ebonite,  vulcanite,  or  porcelain. 


PATENTS. 


Improvements  in  the  Method  or  Process  of  Treating  or 
Utilising  the  Spent  or  Residual  Liquid  formed  in  the 
Process  of  Cleaning  Iron   or  Steel  with  Hydrochloric 

Acid.     T.    B.    Saunders,    ( 'leckheaton.     Eng.   Pat.  3757, 
March  i,  1889.      6d. 

See  under  VII.,  page  292. 


Improvements  in  the  Manufacture  of  Copper.    P.  C.  Gilchrist. 

Eng.  Pat.  4882,  March  20,  1889.  6d. 
The  improvements  relate  to  the  separation  of  copper  from 
impurities,  more  especially  arsenic,  antimony  and  tin.  In 
the  roasting  of  white  or  pimple  metal  for  the  production  of 
blister  copper,  in  the  treatment  of  metallic  bottoms  for  the 
removal  of  arsenic  and  conversion  into  blister  or  into  refined 
copper,  and  also  in  the  toughening  and  refining  of  blister 
copper,  reverberatory  furnaces  are  used  lined  with  shrunk 
dolomite,  magnesia,  chrome  iron  ore,  or  other  basic  or 
neutral  lining,  by  which  means  it  is  possible  to  maintain 
during  the  operation  of  refining  a  basic  slag  instead  of  the 
acid  slag  as  hitherto.  A  purer  product  is  thus  obtained, 
together  with  a  larger  yield  and  increased  output.  It  has 
been  found  that  a  suitable  amount  of  lime  to  add  when 
charging  white  metal  containing  75  per  cent,  of  copper,  is 
from  two  to  three  cwt.  per  seven  tons  of  white  metal 
charged.  The  metal  should  be  melted  down  slowly  under 
air.  Much  less  slag  will  he  formed  than  is  usual  in  sand-lined 
furnaces.  A  good  heat  should  be  kept  on  the  furnace 
throughout  the  charge.  It  is  often  advantageous  to  add 
a  few  shovels  full  of  lime  to  the  slag  shortly  before 
tapping  the  charge.  Care  must  be  taken  not  to  form  too 
thick  a  slag  or  the  operation  will  he  retarded.  It  is  often 
convenient  to  charge  in  also  some  copper  oxides  or  slags, 
and  to  subject  the  surface  of  the  bath  to  the  action  of  an 
air  blast,  the  oxidising  action  of  which  materially  assists 
the  diminution  of  the  arsenic.  The  object  of  the  smelter 
should  be  to  obtain  as  little  slag  as  possible,  and  with  a 
low  percentage  of  copper  in  it.  Skimmings  of  slag  should 
be  made  three  or  four  times  as  desirable.  When  the 
sample  begins  to  show  a  blister  fracture  a  few  shovels  of 
lime  are  to  be  added  once  or  twice  until  the  bath  is  ready 
for  tapping.  The  slags  obtained  when  working  as  described 
will  not  average  more  than  30  per  cent,  of  copper,  whereas 
when  working  with  the  ordinary  sand  bottoms  the  slag 
usually  averages  55  per  cent,  of  copper,  besides  weighing 
considerably  more  per  ton  of  blister  produced.  It  was 
found  when  treating  400  tons  of  metallic  bottoms  in  a 
basic-lined  furnace  that  there  was  obtained  323  tons  of 
blister  and  107  tons  of  slag,  averaging  25  per  cent,  of 
copper,  and  that  when  treating  an  equal  weight  of  metallic 
bottoms  in  a  sand-lined  furnace  there  was  obtained  191  tons 
of  blister  only,  and  221  tons  of  slag,  averaging  55  per  cent, 
of  copper.  A  slag  in  which  there  is  no  more  silica  than 
20  per  cent,  should  be  worked  with,  as  with  more  siliceous 
slags  the  elimination  of  the  impurities  takes  place  more 
slowly. — A.  J.  S. 


Improvements   in  and  relating  to  a  Process  of  and  Appa- 
ratus for  Producing  Steel  direct  from  the  Ore.     W.  F.  M. 
McCarty,  W.  H.  Ashton,  and  H.'l".  Walbridge,  Washing- 
ton, U.S.A.     Eng.  Pat.  9289,  June  4,  1889.     8d. 
The  ore  and  flux   are  passed  through  a  blast  furnace  by 
falling  from  one  to  another  of  a    scries   of   shelves  built  out 
from  the  walls,  and   during  the   downward  passage  are  sub- 
jected to  a  current  of  hydrogen  gas,  which  reduces  the  ore  ; 
after   which  the  metal   is   melted  by  introducing  hydrogen 
and  carbonaceous  matter  with  air  or   gas,  which  converts  it 
into   steel.      The    specification   contains    drawings   of    the 
furnace  and  eight  claims. — A.  W. 


Improvements  in  or  relating  to  Amalgamators  for  Extract- 
ing    Precious    Metals   from    the     Various    Impurities 
combined  with  them  in  Ores  and  tin-  like.      W .  P.  Thomp- 
son, Liverpool.     Erom  J.  B.  Brewster.  New  Vork,  I'.S.A. 
Eng.  Pat.  1G.39G,  October  17,  1889.     8rf. 
This  apparatus,  which  has  for  its  object  the  "  working  of 
ores   of  a  friable   or   semi-fluid,  Sticky  nature,"   consists   of 
a  deep  vertical  "  pocket,"  an  inclined  screen,  ami  a  stepped 
incline   terminating  in  another   smaller  pocket.      Mercury 
is  placed   in  these  two  pockets,  and    the  pulp  is  fed  into  the 
larger  one  and  lifted   out  again  on  to  the  screen   by  means 
of  a  row  of  endless  revolving  chains.     The  larger  particles 
are   caught    by  the  screen  and  roll  down  to   its  side,  while 
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the  finer  pulp  is  carried  through  the  screen  over  the  stepped 
incline  to  the  smaller  pocket,  where  the  amalgamation  is 
completed. — A.  W. 


An  Improvement  in  the  Art  of  Treating  Copper  and  its 
Alloys.  G.  G.  Mullins,  Los  Angeles,  California.  Kng. 
Pat.  16,649,  October  22,  1889.     id. 

"  The  object  of  this  invention  is  to  render  more  fusible, 
refine  and  improve  copper  and  other  metals  in  admixture 
to  form  alloys  ;  to  remove  the  dross,  scoria,  or  slag  ;  to 
prevent  porosity ;  to  harden  and  toughen  the  metal,  and 
greatly  increase  its  tensile  and  resilient  strength."  On  the 
bottom  of  the  crucible,  or  on  the  bed  of  a  reverberatory 
furnace,  from  1  to  10  per  cent,  of  a  flux  consisting  of 
4  parts  of  silica,  3  parts  of  fluorspar,  2  parts  of  carbonate 
of  potassium,  and  1  part  of  tungstate  of  sodium  is  placed, 
according  to  character  and  weight  of  metal  charged. 
When  all  is  molten  the  bath  is  thoroughly  stirred,  allowed 
to  remain  quiet  for  a  few  moments,  the  dross  skimmed 
off,  and  the  process  proceeded  with  as  usual.  Or  from 
1  to  10  per  cent,  of  the  flux,  carried  in  paper  bags,  is  placed 
in  the  already  molten  metal,  thoroughly  stirred,  and  the 
process  carried  on  as  usual. — A.  J.  S. 


XI.-ELECTKO-CHEMISTEY  AND  ELECTKO- 
METALLUKQY. 

PATENTS. 
Improvements  in  Processes  for  the  Extraction  and  Electro 
Deposition     of    Aluminium     and     Aluminium    Alloys. 
P.  Marino,   Paris,   France.     Eng.  Pat.  14,445,  October  8, 
1888.     6d. 

Salts  of  ammonium  and  salts  of  aluminium  are  electrically 
decomposed,  oxygen  and  acid  appearing  at  the  "  positive 
pole"  and  hydrogen  and  the  aluminium  base  at  the 
"  negative  pole."  Five  baths  are  described  in  which  different 
salts  of  aluminium  are  used  and  in  which  the  ammonium  is 
obtained  from  the  chlorhydrate  of  ammonia.  Several  other 
baths  are  described  in  which  sodium,  potassium,  &c.  are 
employed.  The  salt  of  aluminium  preferably  used  is 
bauxite.  By  placing  at  the  positive  pole  of  one  of  the 
above  baths  a  metal  such  as  gold,  tin,  nickel,  &c,  any 
desired  alloy  can  be  obtained  by  the  simultaneous  deposit 
of  aluminium  and  the  particular  metal  made  use  of.  Before 
the  articles  to  be  coated  are  put  in  the  bath,  they  are 
thoroughly  cleaned  and  treated  with  nitrate  of  mercury. 
The  method  is  applied  to  the  coating  of  glass  with  aluminium. 

— B.  T. 


Improvements  in  the  Manufacture  of  Aluminium  and  its 
Alloys.  W.  Diehl,  Berlin,  Germany.  Eng.  Pat.  813, 
January  16,  1889.     Sd. 

For  the  separation  of  aluminium  and  its  alloys  by  elec- 
trolysis, a  bath  is  prepared  of  the  fluorides  of  alkali  metals, 
or  the  compound  fluorides  of  the  alkali  metals  and  anhydrous 
alum,  a  sulphate  of  an  alkali  and  chloride  of  sodium.  The 
substances  are  taken  in  the  proportions  given  in  the 
following  equation,  viz.  :— 

7  NaF  +  A1.,K.,(S04)4  +  .i-NiwSO.,  = 

A1SF6,  1  NaF  +  3  NasS04  +  K„S04  +  .rNa«,S04 

* » '—i 

or 

7  A12F6  6  NaF  +  5  [A12K2(S04)4]  +  .r  N^SO,  = 
12  ALF6  1  NaF  +  5  K2S04  +  15Na2S04  +  x  N^SO, 

v , : — - 

and  melted  together  in  a  crucible.  When  melted,  they  are 
allowed  to  cool  down,  and  are  then  ground  and  thoroughly 
washed  in  water  to  get  rid  of  all  traces  of  the  sulphate.  The 
fluoride  thus  formed  will  contain,  for  1  mol.  of  aluminium 
fluoride,,  1   mol.  of  alkaline  fluoride,  ALFB   1  NaF.     This 


compound  fluoride  is  now  melted  with  an  alkaline  chloride, 
e.g.,  chloride  of  sodium,  in  proportion  about  the  chemical 
equivalent  of  the  aluminium  fluoride,  with  as  much  fluor- 
spar as  the  molten  mass  will  take  up,  and  while  in  a  molten 
state  the  mass  is  submitted  to  a  current  of  electricity, 
aluminium  being  collected  on  the  negative  pole,  and  chlorine 
liberated  at  the  positive  pole.  In  addition,  a  certain  amount 
of  alkali  fluoride  will  be  formed  in  the  molten  mass,  as 
indicated  in  the  following  equation — 

Al2F6NaF  +  6  NaCl  =  A\,  +  17  NaF  +  6  CI. 

This  sodium  fluoride,  if  melted  with  anhydrous  alum,  will 
form  the  double  fluoride,  ALF6  1  NaF,  and  will  be  'in  a 
condition  to  be  subjected  to  electrolysis,  as  before  explained 
after  the  mixture  has  been  thoroughly  washed  and  the 
alkaline  chloride  added  thereto.  In  place  of  the  anhydrous 
alum  an  aqueous  solution  of  nitrate  of  aluminium,  A1,(N(  L). 
may  be  used  for  the  purpose  of  producing  the  compound 
fluoride  of  aluminium  to  be  treated.  The  compound  fluorides 
of  aluminium  and  alkali  may  also  be  taken  and  melted  with 
fluoride  of  barium,  without  any  chloride.     Thus 

A12F6  6  NaF  +  3  BaF2  =  Al„  +  3  BaF„  +  6  NaF  +  6  F. 

The  various  compounds  obtained  by  the  above  means  are 
subjected  to  the  action  of  the  electric  current  in  a  crucible 
heated  in  a  furnace.  When  employing  a  retort  carbon  as 
cathode,  the  desired  quality  of  the  aluminium  is  not  obtained, 
nor  the  desired  output,  as  compared  with  the  electric  power 
expended;  it  is  therefore  preferable  to  produce,  first,  an 
alloy  by  an  electrolytic  process,  from  which  the  aluminium 
can  be  afterwards  separated  by  means  of  commonly  known 
processes.  If  either  of  the  metals— iron,  copper,  cobalt,  or 
nickel — be  employed  as  the  cathode,  the  current  must  be  so 
regulated  that  an  alloy  rich  in  aluminium  shall  he  obtained 
from  the  cathode.  This  easily  fusible  alloy  is  separated 
by  careful  fusion,  into  a  crystalline  alloy  difficult  of  fusion 
and  containing  little  aluminium,  and  a  pure  or  nearly  pure 
aluminium,  comparatively  easily  fusible.  This  separation 
proceeds  more  effectually  when  it  takes  place  in  combination 
with  certain  salts  which  will  not  undergo  chemical  change, 
but  only  facilitate  the  separation  :  alkaline  chlorides  in  union 
with  alkaline  nitrates;  earthy  alkali  chlorides  and  alkali 
nitrates,  &c. — A.  J.  S. 


Improvements  in  Secondary  Batteries.     F.  King,  London 

Eng.  Pat.  1420,  January  25,  1889.  8d. 
Each  plate  is  provided  with  two  lugs  diagonally  opposite 
each  other,  all  the  bottom  lugs  of  one  set,  say  the  negative 
set,  being  burned  into  a  strip  of  connecting  metal  which 
serves  as  a  support,  and  all  the  bottom  lugs  of  the  other 
set  being  burned  into  a  similar  connecting  strip  which  also 
serves  as  a  support,  but  these  two  connecting  strips  are 
kept  on  opposite  sides  of  the  containing  vessel.  Notched 
distance-pieces  of  insulating  material  are  inserted  at  each  of 
the  four  corners  and  held  in  position  by  suitable  lugs  on  the 
framework. — B.  T. 


A  Process  for  the  Production  of  Pure  Double  Chlorides  of 
Aluminium.     H.  Y.  Castner,  London.     Eng.   Pat    1989 
February  4,  1889.     6d. 

The  double  chloride  of  aluminium  or  sodium  prepared  in  the 
ordinary  way  contains  small  quantities  of  the  chlorides  of 
iron,  which  latter,  when  the  material  is  used  for  making 
aluminium,  become  reduced,  an  impure  aluminium  being 
the  result.  To  purify  the  double  chloride  it  is  melted  and 
subjected  to  the  action  of  the  necessary  quantity  of  alumi- 
nium, sodium,  or  other  convenient  metal,  to  decompose  the 
chlorides  of  iron.  The  metallic  iron  which  is  produced  sinks 
through  the  molten  mass,  while  the  colourless  purified  double 
chloride  is  drawn  off  or  distilled  in  any  convenient  manner. 

When  an  alkali  metal  is  used  it  reduces  some  of  the  iron 
together  with  some  aluminium,  the  latter  in  turn  reacting 
with  the  remainder  of  the  impurity. — A.  W. 
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Improvements  in  the  Manufacture  of  Cyanogen  Compounds 
from  Sulphocyanides.  T.  Parker  and  A.  E.  Robinson, 
Wolverhampton.    Eng.  Pat.  2383,  February  11,  1889.    id. 

See  under  VII.,  page  291. 


Improvements  in  or  Connected  with  Processes  of  Manufac- 
turing Iron  wherein  the.  Iron  is  Subjected  tn  an  Kleetrie 
Treatment.  A.  (i.  Greenway,  West  Derby,  and  Ii.  F. 
Babcock  and  11.  Radcliffe,  Liverpool.  Eng.  Pat.  3502, 
February  27,  1889.     Hd. 

Tins  invention  relates  to  improved  methods  of  subjecting 
molten  iron  to  electric  currents  in  order  to  purify  it  and 
increase  its  strength  For  this  purpose  electrodes  of  carbon 
are  placed  in  the  runners  or  gutters  of  the  furnace  or  in  a 
depression  or  chamber  in  the  path  of  the  same.  Or,  if 
desired,  the  electrodes  may  be  placed  in  a  receiver  such  as 
those  used  to  convey  metal  to  Bessemer  converters.  A 
current  of  air  may  be  blown  through  the  molten  metal  to 
aid  in  the  process  of  purification. — E.  T. 


An    Improred    Process  for  the   Production   of  Fixed   or 
Detachable  Deposits  of  Homogeneous  Iron  in  any  Form, 
Size,  or  Thickness,  from  Iron  Ores  or  Steel,  or  Iron   in 
any  Form.     A.   E.  Bartbel,  London.     Eng.    Pat.   5078, 
March  23,  1889.     6d. 
The  object  is   to  produce  iron  of  greatly  improved  quality 
by  electro-deposition.     A  bath  is  made  up  by  precipitating 
ferrous   oxide  from  ferrous  sulphate  by  sodium  carbonate 
and  dissolving  in  strong  sulphuric   acid,  using  definite  pro- 
portions  of    [dl   ingredients.     Anodes    may    be    of    cast    or 
wrought   iron,  steel,  or  iron  ore.     A  bath  made   by  adding 
sndiuni  sulphate  to  ferrous   sulphate  may  also  be  used,  but 
is  not  so  good  as  that  first  described.     Temperature  should 
be  from  14°  to  40°  K.— E.  T. 


Improvements  in  Electric  Batteries.     H.  H.  Lake,  London. 

From  Lacorabe  and  Co.,  Paris,  France.     Eng.  Pat.  5563, 

April  1,  1889.  Sd. 
A  tube  of  carbon,  forming  one  electrode,  is  placed  in  the 
position  of  the  porous  cell  of  an  ordinary  Leclanche  cell. 
Inside  this  is  a  small  porous  tube,  the  space  between  the 
two  being  filled  with  the  mixture  of  carbon  and  manganese 
peroxide.  In  the  centre  of  all  is  the  zinc  rod.  The  cell  is 
filled  with  the  usual  electrolyte,  that  in  the  porous  tube 
being  in  communication  with  that  which  is  outside  the 
carbon  tube. — E.  T. 


Improvements  in  the  Production  of  Aluminium.  K.E.Green, 

Southall.  Eng.  Pat.  5914,  April  6,  1889.  id. 
A  suitable  retort,  crucible  or  furnace  is  provided  having 
an  inlet  at  its  extreme  lowest  part,  to  which  a  porcelain  or 
other  pipe  which  will  resist  the  heat  of  the  furnace  is  attached 
and  fixed,  the  joints  being  well  luted  up  with  a  fire-resisting 
substance,  such  as  a  paste  made  of  plumbago.  This  pipe  is 
then  connected  to  a  supply  of  coal  gas  or  other  carburettcd 
hydrogen  or  hydrogen  gas.  The  size  of  this  pipe  for  a 
charge  of  material  of  a  quantity  up  to  2  cwt.  need  not  be 
more  than  half  an  inch  diameter.  Broken  bits  of  charcoal, 
coke,  or  other  refractory  substance  are  then  placed  at  the 
bottom  so  as  to  cover  the  opening  of  the  gas  inlet  and 
prevent  its  being  stopped  up  during  the  subsequent  opera- 
tions. Upon  this  charcoal  is  placed  fluoride  of  aluminium 
or  the  double  fluoride  of  aluminium  and  sodium  or  potassium 
mixed  with  silica,  silicate  of  soda  or  potash,  or  other 
compound  of  silicon,  and  finely  powdered  charcoal,  and 
upon  the  top  of  this  mixture  is  placed  a  layer  of  freshly 
burnt  lime,  though  this  is  not  absolutely  necessary  to  the 
success  of  the  process.  The  furnace  is  subjected  to  a  red 
heat  for  an  hour  with  the  gas  supply  turned  on.  The 
decomposition    being    completed,  the  gas  supply  is  shut  off 


and  disconnected.  The  slag  being  removed,  the  whole  is 
allowed  to  cool,  when  the  greater  part  of  the  aluminium 
will  be  found  mixed  with  and  absorbed  by  the  charcoal  or 
coke  at  the  bottom  of  the  furnace.  A  quantity  of  aluminium 
of  inferior  quality  remains  mixed  with  the  slag,  which  may 
be  separated  by  grinding  the  slag  and  subjecting  it  to  a 
second  heating  under  the  same  conditions  as  above  described. 

—A.  J.  8. 


Improvements  in  Thermo-Electric  and  Furnace  'Batteries. 
C.  Huelser,  London.  From  II.  Mesterri,  Munich,  Ger- 
many.    Eng.  Pat.  11, CGI,  July  22,  1889.     8<z. 

The  negative  metal  of  each  element  consists  of  a  short 
cylinder  of  cast  iron,  furnished  at  one  end  with  a  square 
base  and  at  the  other  with  a  metal  tube  screwed  on  it. 
This  tube  is  conical  and  holds  in  place  a  hollow  asbestos 
block,  into  the  interior  of  which,  and  in  close  contact  with 
the  iron,  is  poured  the  positive  metal  (antimony,  zinc  or 
alloys)  in  a  molten  state.  A  conducting  strip  passes  out  of 
this  positive  metal  at  the  top,  ami  curves  round  to  join  the 
next  element  at  its  iron  end.  The  latter  may  be  split,  the 
conducting  strip  being  placed  in  a  chanuel  between  the  two 
halves,  which  are  then  fastened  together  by  screws  passing 
through  a  common  base  piece.  Rows  of  elements  may  be 
held  by  their  square  bases  in  a  suitable  frame,  with  the  help 
of  a  fireproof  cement.  Two  such  frames  are  placed  parallel 
with  tlie  iron  ends  facing,  and  heated  at  these  ends  by  hot 
furnace  gases  passing  between  them  to  suitable  flues.  The 
antimony  ends  of  the  elements  are  kept  cool  by  currents 
of  cold  air  circulating  over  the  reverse  faces  of  the  frames. 

— E.  T. 


Improvements  in  "  Secondary  or  Electric  Storage  Batteries" 
II.  II.  Carpenter,  New  York,  U.S.A.  Eng.  Pat.  16,241, 
October  15,  1889.     6<i. 

The  electrode  resembles  a  broad  machine  licit  passing  over 
two  long  rollers  of  small  diameter,  one  at  top  and  one  at 
bottom,  the  space  between  the  two  sides — which  are  per- 
forated with  numerous  holes  to  allow  the  liquid  to  permeate 
— being  occupied  by  tablets  of  the  active  material. 
Cerussite  is  preferred  for  the  active  material  for  cheapness' 
sake,  being  found  native,  in  a  pure  state.  The  plates  air 
held  in  position  by  a  central  bolt  passing  through  all, 
washers  being  interposed  between  the  separate  plates. — E.  T. 


Improvements  in  and  connected  with  Plates  for  Primary 
and  Secondary  /latteries.  I.B.  Entz  anil  \V.  A.  Phillips, 
Schenectady,  U.S.A.     Eng.  Pat.   18,365,  November  18, 

1889.     6d. 

These  plates  are  formed  by  weaving  around  a  flexible 
copper  wire  a  network  of  finer  copper  wire,  in  the  meshes 
of  which  a  metallic  oxide  or  salt  may  be  embedded.  Any- 
suitable  length  of  these  netted  wires  may  then  be  bent 
round  into  the  required  shape. — B.  T. 


An  Improved  Electrode  for  Secondary  Batteries  or 
Accumulators.  G.  M.  Cruikshank,  Glasgow,  Scotland. 
From  YV.  A.  Johnson  and  J.  N.  Smith,  Toronto,  Canada. 
Eng.  Pat.  18,953,  November  26,  1889.     6rf. 

Each  electrode  is  composed  of  a  number  of  narrow  lead 
plates,  dovetailed  together  at  the  edges  and  fastened  at 
their  ends  to  suitable  end-pieces.  Each  plate  is  provided 
on  each  face  with  a  number  of  longitudinal  grooves,  prefer- 
ably of  J.-shape,  like  the  grooves  in  the  beds  of  planing 
and  other  machines.  The  edges  are  burred  inwards  at 
intervals  so  as  to  divide  each  groove  into  short  lengths. 
The  plates  are  pasted  as  usual.  They  may  be  supported 
from  the  top  of  the  cell  by  projections  on  the  end-pieces. 

— E.  T. 


March  si,  1890.]      THE  JOURNAL   OF   THE   SOCIETY   OF   CHEMICAL  INDUSTRY. 


299 


Improvements  in  Primary  or   Galvanic  Batteries.     ().  A. 

Enholm,  New  York,  U.S.A.     Eng.  Pat.  18,966,  November 

26,  1889.  6i7. 
Porous  partitions  are  used  of  a  conducting  material  such 
as  dense  carbon  in  order  to  lower  the  resistance  of  the 
battery.  Positive  electrodes  of  zinc  arc  used,  and  negative 
ones  of  carbon,  these  latter  being  made  in  the  form  of  cups, 
-in  which  the  strong  acid  is  placed,  which  percolates  through 
the  cup  into  the  surrounding  liquid  to  replenish  it. — 1!.  T. 


Improvements  in  Secondary  or  Storage  Batteries.  W.  F. 
Smith,  Philadelphia,  U.S.A.  Eng.  Pat.  18,989,  Novem- 
ber 26,  1889.  Git. 
The  stout  metallic  border  of  the  plate  is  cut  through  at 
places  to  allow  of  expansion  of  the  active  material,  the  cut 
portions  being  joined  by  metallic  loops  (resembling  in  shape 
the  handles  of  carpet  bags).  The  containing  cells  are  pro- 
vided with  internal  ridges,  on  which  the  plates  rest  by  some 
of  the  above-mentioned  loops. — E.  T. 


Improvements  in  Electrical  Secondary  Batteries.  .1.  K. 
I'umpellv  and  F.  D.  Thomason,  Chicago,  U.S.A.  Eng. 
Pat.  19,883,  December  10,  1889.     Sd. 

Horizontal  electrodes  are  employed,  preferably  perforated 
and  "  pasted "  in  the  following  way : — A  porous  pad  is 
temporarily  placed  below  the  plate,  the  perforations  are 
then  rilled  with  dry  commercial  lead  peroxide,  and  the  plate 
charged  in  a  suitable  electrolyte.  The  time  of  preparation 
and  forming  is  said  to  be  in  this  way  much  reduced.  The 
plates,  with  the  porous  pads  removed,  are  placed  in  position 
in  their  cell,  with  cellulose  fibre  filling  all  spaces  round  and 
between  the  plates,  to  prevent  the  electrolyte  from  easily 
spilling  and  to  keep  the  plates  free  from  buckling. — E.  T. 


Improvements  in  or  relating  to  Electrical  Batteries.  W. 
1'.  Thompson,  Liverpool.  From  M.  W.  Parrish,  Detroit, 
U.S.A.     Eng.  Pat.  19,889,  December  10,  1889.     Gd. 

The  materials  employed  are  a  lump  of  crude  graphite  and 
zinc  as  the  two  electrodes,  and  salt  and  water  as  the 
electrolyte.  It  is  stated  that  the  cell  is  very  powerful,  and 
that  "  the  zinc  electrode  cannot  be  depolarised,  even  if  it 
comes  into  direct  contact  with  the  graphite." — K.  T. 


XII.-FATS,  OILS,   AND   SOAP 
MANUFACTUEE. 


The   Examination  of  Commercial  Glycerin. 

wright.     J.  Araer.  Chem.  Soc.  11,  125 

See  tender  XXIII.,  page  331. 


J.  H.  Wain- 

-130. 


Analysis  of  Marine  Oils.     R.  W.  Moore.     J.  Amer.  <  In  in. 

Soc.  11,  155—158. 

See  under  XXIII.,  page  331. 


PATENTS. 

Improvements    in    the    Manufacture    of    Soft    Soap   for 

Laundry,    Cleansing,    and     other   Purposes.      .1.    Gott, 

Manchester.     Eng.  Pat.  16,845,  November  20,  1888.     id. 

To  ordinary  soap  dissolved  in  water,  ordinary  petroleum 

lamp  oil  and  borax  dry  soap  are  added. —  W.  1,1  C. 


Improvements  in  the  Manufacture  of  Soaps  and  Cleansing 
Compositions.  1!.  Stone,  London.  Eng.  Pat.  18,782, 
December  22,  1888.     id. 

Slate-refuse,  marble,  or  shale,  ground  to  a  very  fine 
powder,  is  mixed  with  tallow,  soap,  oil,  or  other  greasy 
substance,  or  even  with  Devonshire  or  china  clay. — W.  L.  C. 


Improvements  relating  to  the  Purification  of  Fatty 
Substances,  and  to  Apparatus  therefor.  II.  jl.  Lake, 
London.  From  "  La  Societe  Anonyme  des  Parfums 
Naturels  de  Cannes,"  Paris,  France.  '  Eng.  Pat.  1S,S52, 
December  24,  1888.     Gd. 

Ix  the  case  of  fatty  substances  extracted  by  volatile  solvents, 
there  is  usually  much  difficulty  in  completely  driving  off  the 
last  traces  of  solvent  from  the  fat.  The  patentees  claim  to 
effect  this  very  completely  by  injecting  steam  in  small  jets 
through  the  fatty  matter,  and  connecting  the  condensing 
apparatus  at  the  same  time  witli  an  air-pump,  so  as  to 
maintain  a  good  vacuum. —  W.  L.  C. 


Improvements  relating  to  the  Purification  of  Fatty 
Substances  and  to  Apparatus  therefor.  II.  II.  Lake, 
London.  From  La  Societe  Anonyme  des  Parfums 
Naturels  de  Cannes,  Paris,  France.  Eng.  Pat.  18,857, 
December  24,  1888.     Gd. 

The  last  portions  of  solvents  used  in  extracting  fatly 
substances  are  difficult  to  remove  from  the  fatty  matters 
themselves,  and  the  following  method  is  claimed  to  facilitate 
this  separation.  A  vertical  boiler  witli  a  double  bottom, 
through  which  steam  can  be  passed,  is  rendered  partially 
vacuous,  and  has  introduced  into  it  a  quantity  of  water 
varying  with  the  requirements  of  each  case.  It  is  then 
heated  by  turning  on  the  steam,  and  the  mixture  of  fat  and 
solvent  to  be  separated  is  injected  through  a  horizontal  coil 
pierced  with  numerous  small  holes,  situated  at  its  upper  end. 
The  steam  arising  from  the  heated  water  mixes  with  the 
spray  thus  produced,  and  carries  away  the  solvent  in  the 
direction  of  the  exhausting  pump,  on  the  way  to  which  it 
passes  through  a  worm  and  is  condensed. — If.  li. 


Improvements   in    Lubricants.       W.   McLay,  Wandsworth. 
Eng.  Pat.  1501,  January  28,  1889.     id. 

LUBRICANTS  containing  mineral  wax  are  rendered  more 
efficient  and  more  economical  in  us,'  In  being  incorporated 
with  a  strong  aqueous  solution  of  soap,  e.g.,  one  part  of  soap, 
containing  63  per  cent,  of  fat,  with  three  parts  of  water. 

—W.  L.  C. 


Improvement  in  the  Manufacture  of  Lubricants  for 
Machinery.  O.  Jeyes,  Birmingham.  Eng.  Pat.  1857, 
February  2,  1889.     id. 

"  Repined  naphthaline  "  is  added   to  tallow  alone  or  to  a 
mixture  of  tallow  and  mineral  oil. — W.  L.  C. 


Improvements   in    Lubricating    Compounds.       II.    Morgan, 
Iilaina.     Eng.  Pat.  2436,  February  12,  1889.     id. 

Paraffin   wax   and  French   chalk   arc   heated   with   any 
mixture  of  animal,  vegetable  or  mineral  oils. — W.  L.  ('. 


A  New  Ointment.      J.   Taylor,    Isle  of    Wight.     Eng.  Pat. 
2471,  February  12,  1889.      id. 

Ix  addition  to  the  usual  lard,  sweet  oil,  and  beeswax,  this 
ointment  contains  palm  oil,  oils  of  the  liver  of  cod  and 
sting-ray,  and  red  oxide  of  mercury,  all  in  specified 
proportions. — W.  L.  C. 
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Improvements  in  the  Treatment  of  Used  Soapy  Liquors. 

W.  G.  Reid,   Galashiels.      Eng.   Pat.   -1367,   March   13, 

1889.  Crf. 
The  waste  soapy  liquors  from  the  washing  of  wool  or  similar 
material  are  run  into  a  settling  tank  for  the  deposition  of 
the  suspended  matter,  and  thence  into  a  vessel  where  they 
are  treated  with  lime,  and  sometimes  with  a  small  quantity 
of  some  magnesium  salt,  such  as  the  carbonate  (dissolved 
by  excess  of  carbonic  acid)  or  oxalate,  and  an  alkaline 
illuminate.  The  mixture  is  agitated  by  blowing  in  air  or 
furnace  gases,  and  if  the  lime  be  in  excess  it  is  removed 
from  solution  by  adding  a  sufficiency  of  the  original  soapy 
liquor.  The  desired  result  is  to  leave  all  the  alkalis  in  solution 
as  hydrates,  so  that  the  clear  liquid  can  be  used  for  scouring 
ouce  more,  either  direct  or  after  treatment  with  carbonic 
acid,  to  avoid  injury  to  the  materials  to  be  scoured,  by  caustic 
alkali,  while  the  lime  is  left  in  the  sludge  combined  with 
fatty  acids.  This  residue  can  be  utilised  for  manure,  or  for 
making  gas,  oil  or  soap.  If  the  recovered  liquors  become 
too  concentrated,  owing  to  the  alkali  introduced  into  them 
by  the  wool  itself,  a  portion  may  be  evaporated,  and  the 
alkali  obtained.  In  the  presence  of  ammonium  salts  the 
ammonia  may  be  recovered  by  distillation.  Sulphates,  if  in 
quantity  deemed  injurious,  may  be  precipitated  by  a  barium 
salt.— B.  B. 


Improvements  in  or  appertaining  to  the  Manufacture,  of 
Soap.      W.  G.  Smith,  Kingston-on-Thames.      Eng.   Pat. 
5353,  March  28,  1889.     4rf. 
Turpentine   and   ammonia   are   incorporated  with  yellow 
soap  ou  its  removal  from  the  copper. —W.  L.  C. 


Improvements  in  Treating  Cotton-Seed  Oil  Mucilage  to 
obtain  Soap.  L.  Pearson,  Glasgow.  Eng.  Pat.  5622, 
April  2,  1889.  4rf. 
In  refining  cotton-seed  oil  by  means  of  alkali,  a  mucilaginous 
residue,  formed  by  the  action  of  the  alkali  on  the  impurities 
present  in  the  oil,  is  obtained.  The  patentee  heats  this 
with  close  steam,  and  when  liquid,  adds  a  strong  solution  of 
caustic  soda,  or  solid  caustic  soda  if  the  mucilage  be  dilute, 
to  the  extent  of  about  100  lb.  per  tou.  Open  steam  is  then 
blown  into  the  mixture  for  a  short  time.  After  shutting  off 
tlie  steam  and  allowing  the  liquid  to  remain  at  rest,  a  crude 
soap  collects  at  the  surface,  being  thrown  up  by  the  strong 
caustic  alkali.  Should  this  effect  be  delayed,  the  addition 
of  more  caustic  soda  (solid  or  in  concentrated  solution)  will 
determine  its  occurrence.  The  soap  may  be  bleached  with 
a  hypochlorite,  and  finished  by  any  usual  process. — B.  B. 


An  Improved  Dig  Soap  or  Washing  Powder.  W.  Hep- 
worth-Collins  and  W.  J.  Smith,  Bolton-le-Moors.  Eng. 
Pat.  17,741,  November  7,  1889.     4rf. 

To  the  ordinary  dry  soap  or  washing  powder  of  commerce, 
salts  of  sodium  and  potassium  are  added,  the  latter  in  the 
form  of  carbonate,  nitrate,  sulphate  or  chlorate. — W.  L.  C. 


A    Disinfectant    and    Detergent    Dry    Soap    or    Washing 

Powder,  or  Soap   Extract  or  Essence.     W.  Hepworth- 

Collins    and   W.J.Smith,    Bolton-le-Moors.     Eng.    Pat. 

17,742,  November  7,  1889.     4rf. 

M  USTGANATE  of  potassium,  sodium,  or  calcium  is  incorporated 

with  dry  soap,  or  with  any  solid  or  liquid  preparation  thereof . 

— W.  L.  C. 


.1  ZVeui  Method  of  Thickening  Linseed  Oil.  C.H.Robinson, 
Philadelphia,  "U.S.A.  Eng.  Pat.  18,046,  November  12, 
1889.  Id. 
The  reagent  employed  is  the  thick  gummy  mass  produced 
when  linseed  oil  is  boiled  with  litharge  and  exposed  in  films 
to  air,  in  the  first  stages  of  the  manufacture  of  linoleum. 


One  part  of  this  is  added  to  eight  of  raw  oil,  and  the  whole 
heated  to  350°  F.,  until  the  gummy  mass  is  completely 
dissolved.  The  temperature  may  then  be  raised  to  about 
630°,  and  if  quick  drying  be  required,  1  per  cent,  of  litharge 
may  be  added. — W.  L.  C. 


Improvements  in  the  Treatment  or  Preparation  for 
Consumption  of  Soft  Soaps  and  other  like  Materials. 
J.  Y.  Johnson,  London.  From  L.  Genevoix,  Naples, 
Italy.     Eng.  Pat.  18,592,  November  20,  1889.     4rf. 

To  prevent  waste,  the  soap  is  wrapped  in  a  covering  or  bag 
of  some  very  porous  material,  usually  woven,  the  size  of  the 
meshes  or  interstices  of  which  depends  on  the  thickness  or 
fluidity  of  the  soap.  The  covering  may  even  be  wholly  or 
partially  metallic  ;  in  fact,  any  material  may  be  used  which 
will  retain  the  soap-paste,  and  yet  allow  it  to  exude  as 
required.     The  invention  may  be  applied  also  to  powders. 

— W.  L.  C. 


A  Neir  or  Improved  Method  for  Sweetening  Margarine, 
Butter,  and  other  Oils  and  Fats.  P.  Heinz,  Frankfort- 
on-the-Main,  Germany.  Eng.  Pat.  19,158,  November  28, 
1889.     4d. 

See  under  XVIII.  (^4.),  page  319. 


An  Improved  Process  for  the  Extraction  of  Eats  and  Oils 
from  Substances  containing  the  same  by  Means  of 
Sulphurous  Acid.  W.  Grills  and  M.  Schrieder,  Neumiihl- 
Hamborn,  Germany.  Eng.  Pat.  19,948,  December  11, 
1889.     4rf. 

The  patentees  have  found  that  liquid  sulphur  dioxide  is  a 
good  solvent  for  fats  and  oils,  quite  comparable  with  carbon 
disulphide  and  light  petroleum.  It  is  true  that  it  does  not 
mix  with  fats  in  all  proportions,  but  if  the  fat  be  in  excess 
thorough  mixture  is  obtained ;  otherwise,  the  mixture 
separates  into  two  layers,  the  upper  consisting  of  the  oil 
with  defect  of  sulphur  dioxide,  the  lower  of  the  heavier 
sulphur  dioxide  relatively  poor  in  oil.  The  process  of 
extraction  is  similar  to  that  generally  adopted,  and  is 
carried  out  at  30° — 40°  C,  the  chief  difference  being  that 
to  retain  sulphur  dioxide  in  the  liquid  condition  at  this 
temperature  a  pressure  of  about  six  atmospheres  is  needed. 
A  systematic  method  of  extraction  may  be  adopted,  or  the 
following  simpler  plan  : — The  material  to  be  extracted  is 
placed  on  a  grating  or  perforated  plate  in  an  iron  cylinder, 
at  the  bottom  of  which  is  a  steam  coil.  Liquid  sulphur 
dioxide  is  now  admitted  below  the  grating  and  heated  by  the 
steam  coil,  the  whole  apparatus  being  closed  gas-tight.  The 
vaporised  sulphur  dioxide  rises  through  the  material  to  be 
extracted,  partly  condensing  there,  anil  partly  in  a  worm 
above  it  (which  is  of  course  closed  at  its  upper  end),  and 
drips  back  into  the  lower  part  of  the  cylinder  charged  with 
the  fatty  material  it  has  dissolved.  This  process  is  continued 
for  hours  or  days  as  may  be  necessary,  when  the  exhausted 
material  is  removed,  and  the  sulphur  dioxide  distilled  off 
from  the  fat  it  holds  in  solution,  the  last  portions  being 
removed  by  blowing  in  air  or  steam  ;  in  the  latter  case  the 
apparatus  must  be  lead-lined,  wet  sulphur  dioxide  acting 
on  the  iron. — B.  B. 


Improvements  in  and  relating  to  the  Manufacture  of  Soap. 
\V.  Rodiger,  Magdeburg,  Germany.  Eng.  Pat.  20,237, 
December  16,  188~9.     6rf. 

The  patentee  states  that  the  difficulties  hitherto  experienced 
in  making  a  bard  snap  from  rosin  or  from  mixtures  rich  in 
rosin,  arise  from  the  varying  and  considerable  affinities  for 
water  possessed  by  resinate  of  soda  made  from  rosins  of 
different  qualities.  He  partially  dehydrates  and  hardens 
rosin  soaps  by  the  addition  of  soda-ash,  the  proportions  and 
conditions  of  application  varying  with  the  circumstances  of 
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each  case.  As  an  example  of  his  process  the  following  will 
suffice  : — To  40  parts  of  a  solution  of  caustic  soda  of  about 
30°  B.,  100  parts  of  rosin  are  added,  and  soda  ash  in 
quantity  determined  by  experiment  (e.g.  10  per  cent.)  thrown 
in  to  effect  the  hardening  spoken  of  above ;  if  the  action 
prove  sluggish  it  can  be  hastened  by  raising  the  tempera- 
ture, and  in  the  contrary  case  retarded  by  cooling.  The  mass 
is  well  stirred,  put  into  small  "forms"  holding  about  200  lb., 
and  the  stirring  continued  until  the  hardening  is  complete, 
as  is  the  ease  in  from  a  few  minutes  to  three-quarters  of  an 
hour  according  to  the  quality  of  the  rosin.  The  addition  of 
about  5  per  cent,  of  salt  promotes  the  hardening.  The 
process  is  applicable  to  soaps  containing  fat  as  well  as  rosin 
if  the  proportion  of  the  latter  exceed  50  per  cent. — B.  B. 


Improvements  in  Self-Lubricating  Compositions  for  the 
Manufacture  of  Bearings,  Cog-Teeth,  and  other  Articles. 
P.  H.  Holmes,  Gardiner,  Maine,  U.S.A.  Eng.  Pat.  20,433, 
December  19,  1889.     4</. 

Wood  or  vegetable  fibre  is  mixed  with  plumbago  made 
into  a  paste  with  water ;  in  some  cases  a  little  sulphuric 
acid  and  size  are  added.  The  product  is  moulded  into  cogs, 
journal  boxes,  or  other  articles  subject  to  friction  in  use. 

— B.  B. 


XIII.-PAINTS,  PiaMENTS,  VARNISHES, 
AND  EESINS. 

The  Future  Supply  of  India-Rubber.     Industries,  8,  187. 

The  work  of  collecting  the  crude  rubber  juice  has  been  left 
till  recently  to  ignorant  natives,  who  have  destroyed  millions 
of  trees  either  by  cutting  them  down  or  by  their  injudicious 
system  of  tapping.  Latterly,  however,  the  province  of 
Amazonas  has  passed  laws  to  regulate  the  season  for  tapping 
the  trees,  and  awarded  premiums  to  encourage  the  planting 
of  new  forests. 

Some  twenty  years  ago  the  importance  of  the  question 
of  the  future  supply  of  rubber  was  recognised  by  our 
Government,  and  James  Collins,  of  Edinburgh,  was 
instructed  by  the  India  Office  to  draw  up  a  report  con- 
cerning the  rubber  trees  of  America,  and  to  ascertain 
whether  they  could  be  grown  in  India.  The  results  of 
his  investigations  were  published  in  1872.  In  1875  Robert 
Cross,  of  Liverpool,  in  concert  with  C.  E.  Markham,  of 
Assam,  went  to  Panama  to  collect  seeds  and  cuttings  of  the 
Central  American  rubber  tree  (Castilloa).  He  was  also  sent 
by  the  India  Office  iu  the  following  year  to  Para  to  collect 
information  about  the  Para  (Hevea)  and  (Vara  (Manihof) 
trees,  which  produce  the  best  rubber.  The  descriptions 
given  in  his  official  report  show  that  he  met  with  formidable 
difficulties  in  the  course  of  his  undertakings,  but  he  succeeded 
in  his  main  object.  The  seeds  and  cuttings  which  he 
obtained  were  duly  sown  and  planted  at  Kew,  and  in  due 
time  dispersed  over  various  botanical  gardens  in  India  and 
the  Colonies.  As  trees,  they  are  now  nourishing  at  Madras, 
Calcutta  and  Zanzibar,  also  in  Burma  and  Ceylon.  The 
great  superiority  of  the  Pari  rubber  (Hevea)  over  all  other 
kinds  has  ensured  for  it  the  most  attention,  but  its  cultivation 
has  been  very  much  of  a  failure,  notably  in  Assam  and 
Northern  India,  though  not  equally  so  in  Burma  and  Ceylon. 
It  requires  an  equable  moist  climate  without  extremes 
of  temperature.  The  Castilloa  tree  was  reported  a  few 
years  ago  to  be  doing  well  in  Burliar  and  other  places  in 
Southern  India.  Some  attempts  have  been  made  to  grow 
the  West  African  tree  (Landolphia)  in  India.  It  is  a  hardy 
shrub  but  takes  up  a  good  deal  of  room  and  the  quality  of  its 
products  leads  to  some  doubt  whether  it  would  pay  for 
cultivation.  The  following  is  a  short  list  of  plants  producing 
india-rubber. 


Nat.  Order. 


Genus. 


Euphorbiacete 


Ariocarpacea 


ApocynacetB . , 


Hevea 

Manihot . . . 


Castilloa 
Fivas   . . . 


Hancornia  . 
Urceola  

Vahea  

Landolphia 


Species. 


1 ality. 


II.  BrazUiensis 

M.  Olaziovii  .. 


C.  Etastica.... 
F.  Etastica   . . . 


II.  Speciosa  . . . 
r.  Elastica .... 
I".  Qwmmifera. 
Various 


Para. 

Ceara. 

Central  America, 
West  Indies. 

Assam, Rangoon, 
Java. 

Pemambuco. 
Borneo. 
Madagascar. 
West  Africa, 
Mozambique. 


The  above  trees  are  to  be  met  with  in  a  broad  zone 
parallel  to  the  equator,  where  there  is  an  isotherm  of  70°  F. 

Turning  from  the  consideration  of  trees  as  they  grow  in 
untended  nature  to  those  that  have  been  acclimatised,  a  report 
in  1881, by  Dr.  King,  of  the  Calcutta  Botanical  Gardens,  stated 
that  the  Ceara  tree  was  the  only  one  that  promised  good 
results,  while  the  Para  and  the  Madagascar  had  utterly  failed. 
This  experience  has  been  confirmed  by  Sir  John  Kirk, 
Consul  at  Zanzibar,  who,  in  one  of  his  official  reports  in 
1882,  said  that  the  Ceara  (Manihot)  plants  grew  very  well 
even  in  the  worst  soil,  needed  no  attention,  and  commenced 
to  yield  rubber  in  five  years,  though  not  in  a  way  to  be 
remunerative.  In  October  1 882,  Dr.  Trimen,  of  the  Ceylon 
Botanical  Gardens  at  Peradenya,  sent  to  Kew  a  sample  of 
the  Central  American  rubber  (Castilloa')  produced  from  a 
cutting  sent  from  Kew  in  1876.  This  was  examined  by  an 
expert,  and  reported  to  be  of  good  quality,  only  deficient  in 
tensile  strength,  owing  perhaps  to  the  immaturity  of  the 
tree  from  which  it  was  taken.  Colonial  rubber  is  often  being 
received  at  Kew,  and  submitted  for  examination,  showing 
that  this  branch  of  economic  botany  is  far  from  being 
neglected.  Of  Para  rubber  from  a  Kew  cutting,  grown  at 
Mergui,  the  first  sample  was  received  last  season  at  Kew. 
As  in  the  above  case,  it  was  found  wanting  in  tensile 
strength,  and  fell  short  of  the  best  qualities  of  ordinary 
smoked  Para.  It  remains  to  be  seen  whether  the  excess  of 
its  viscous  over  its  fibrous  constituents  will  be  corrected  in 
future  tappings.  It  is  not  only  in  acclimatising  foreign  trees 
in  India  that  work  has  been  done,  but,  acting  on  Collins' 
report,  the  India  Office  has  caused  denuded  districts  to  be 
replanted  with  the  indigenous  Ficus  etastica.  Already 
in  1870  there  was  a  plantation  of  these  trees  at  Chardnar, 
in  the  district  of  Darraug,  which  covered  a  space  of  eighty 
square  miles.  This  particular  area  has  since  been  annually 
increased,  and  there  has  been  planting  in  other  districts 
besides.  It  therefore  appears  that  the  wanton  destruction  of 
rubber  trees  has  practically  ceased,  and  that  the  importance 
of  securing  an  adequate  supply  of  rubber  for  future  needs  is 
fully  recognised. 

The  financial  side  of  the  question  can  hardly  be  discussed 
till  more  reliable  data  have  come  to  hand,  but  they  are 
hardly  likely  to  prove  that  undertakings  in  forestry  bring 
any  immediate  or  very  early  return.  Dr.  Trimen,  for  his 
part,  feels  confident  that  produce  from  Ceara  tins  will 
furnish  an  important  item  of  revenue  to  Ceylon.  It  must 
be  added  that,  iu  view  of  the  competition  in  the  case,  other 
interested  parties  are  not  so  sanguine  of  commercial  success 
as  he  is. — O.  H. 


The  Use  of  Coal-Tar  Colours  in  the  Manufacture  of 
Pigments  for  Painters,  1/fe.  George  H.  Hurst.  ,1.  Soe. 
Dyers  and  Colourists,  1890,  32 — 36. 

For  some  years  past  there  have  gradually  come  into  ex- 
tended use  among  painters,  paper  stainers,  and  calico 
printers,  a  class  of  pigments  known  as  aniline  lakes.  Many 
of  them  find  a  large  sale  under  a  variety  of  names,  such  as 
Vermilionette,  Royal  reds,  Post  Office  red,  Victoria  red. 
Emerald  green,  Non-poisonous  greens,  &c. 

Perkin,  in  1862,  patented  a  process  for  making  pigments 
from  such  colours  as  were  then  known,  by  precipitating 
them  with  arsenite  of  alumina,  and  boiling  the  precipitate 
with  water.  Messrs.  Roberts,  Dale,  &  Co.  have  also  patented 
a   process  for  preparing  aniline  lakes.     They  first  make  a 
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decoction  of  fustic,  catechu,  or  quercitron ;  precipitate  this 
with  tin  or  alumina,  anil  then  mix  the  precipitate  'with 
aniline  colour  as  long  as  it  is  absorbed — thus,  for  maroon 
they  give  the  following  :  100  gallons  quercitron  hark  liquor 
at  1-06  (12°  Tw.),  100  gallons  of  water,  and  1  gallon 
perchloride  of  tin  at  1*6  (equal  120°  Tw.)  The  precipitate 
is  then  mixed  with  8  lb.  of  aniline  red.  Other  colours  can 
be  made  by  the  same  process,  substituting  other  colouring 
matters  for  the  red. 

A  lake  is  a  pigment  produced  from  natural  colouring  matters, 
such  as  cochineal,  Brazil  wood,  and  similar  products,  by 
extracting  the  colouring  principle  and  combining  thi>  with 
a  metallic  base  like  alumina,  oxide  of  tin,  &c,  so  as  to 
form  an  insoluble  coloured  pigment.  Most  of  these  lakes 
are  true  chemical  compounds  of  the  colouring  principle, 
and  the  base — as,  for  example,  Carmine,  which  is  made 
from  cochineal  by  precipitating  the  colouring  principle, 
carmiuic  acid,  by  means  of  alumina,  so  that  carmine  may 
be  regarded  as  carminate  of  alumina.  Crimson  and  scarlet 
lakes  are  similar  in  their  composition.  These  lakes  are, 
however,  expensive  bodies,  and  some  cheaper  lakes  were 
made — as,  for  example,  Kose  pink  and  Dutch  pink,  by 
adding  a  quantity  of  white  base,  such  as  whiting  or  barytes. 
The  shade  of  the  lakes  was  paler  and  the  tone  duller,  but 
they  were  cheap,  and  hence  were  largely  used,  especially 
by  paper  stainers. 

The  aniline  lakes  possess  certain  analogies  to  the  lakes 
proper,  inasmuch  as  they  are  or  should  be  insoluble  com- 
pounds of  the  colouring  matter  with  a  reagent;  hut  they 
are  not  true  lakes,  inasmuch  as  some  diluting  agent  is 
always  present.  The  aniline  lakes  that  were  first  made 
were  not  lakes  at  all,  but  simply  a  white  base  stained  with 
colouring  matter.  Now,  such  a  pigment  cannot  be  satis- 
factory in  use,  fur  various  reasons,  one  being  that  the 
colour,  which  is  not  properly  fixed,  is  easily  washed  out. 

A  pigment  must  be  insoluble  in  water  and  other  bodies 
which  are  likely  to  be  used  as  paint  vehicles.  Now,  the 
most  essential  property  of  a  coal-tar  dye  is  that  it  must 
be  soluble  in  water,  and  the  problem  to  be  solved  is  to 
find  a  body  which  will  form,  with  the  colour  or  dye,  a 
compound  which  is  insoluble  in  water.  Such  a  compound 
could,  without  any  impropriety,  be  called  an  aniline  lake, 
but  such  a  body  is  not  suitable  for  use  as  a  pigment, 
inasmuch  as  it  has  not  sufficient  body  or  covering  power,  t 
and,  moreover,  would  he  costly.  To  get  over  these  defects 
it  is  necessary  to  add  some  cheap  white  "  base,"  such  as 
barytes,  China  clay,  or  gypsum,  which  at  once  gives  the 
desired  body  and  cheapness. 

The  best  method  of  producing  this  coloured  aniline  lake 
is  by  a  process  of  precipitation,  and  all  commercial  pigments 
made  from  coal-tar  colours  arc  thus  produced. 

Necessarily  the  precipitating  agent  will  vary  with  the 
properties  of  the  colouring  matters  themselves.  As  a 
matter  of  convenience,  those  colouring  matters  derived 
from  coal  tar  which  are  available  for  the  manufacture  of 
lakes,  are  divisible  into  three  groups,  as  follows  : — 

I.  Basic  Colouring  Matins,  such  as  Magenta,  Brilliant 
green,  Violet,  &c.  The  members  of  this  class  of  colouring 
matters  are  precipitated  by  weak  organic  acids,  such  as 
tannic  acid  and  picric  acids  ;  as  a  rule  they  are  not  pre- 
cipitated by  mineral  acids  or  salts. 

II.  Acid  Colouring  Matins,  such  as  the  azo  dyes 
derived  from  naphthols,  naphthylamine,  &c,  which  are 
precipitated  by  acids  and  various  metallic  salts  from  their 
solutions.  The  best  precipitating  agents  for  this  elas>  of 
dyes  are  lead  acetate,  barium  chloride,  and  aluminium 
sulphate. 

III.  Adjective  Colouring  Matters,  such  as  alizarin, 
gallcin,  coerulein.  These  approach  more  nearly  the  natural 
colouring  matters  in  their  properties,  and  they  require 
metallic  oxides,  such  as  those  of  aluminium,  chromium, 
iron,  &c,  to  form  lakes,  and  with  these  oxides  they  enter 
into  true  chemical  combination,  forming  the  coloured  body. 
A-  a  rule,  the  members  of  this  class  of  dvestuffs  have  no, 
or  but  little,  colour  of  themselves,  and  they  produce  different 
colours  according  to  the  metallic  oxide  with  which  they  are 
combined.  It  is  difficult  to  make  very  good  lakes  with 
them. 


An  aniline  lake  consists  essentially  of  three  constituents : — 
1st,  Me  colouring  /natter;  2nd,  the  base;  3rd,  the  precipi- 
tating agent. 

The  Base  is  a  most  important  constituent.  A  great  deal 
of  the  usefulness  of  the  finished  product  depends  upon  its 
quality.  As  bases  the  following  may  be  used : — Barytes, 
China  clay,  gypsum,  and  zinc  oxide.  Starch  has  been 
used,  but  it  is  not  satisfactory.  The  base  should  be  quite 
neutral  in  its  properties,  and  have  good  body  or  covering 
power.  Barytes  is  mostly  used,  but  it  is  not  wholly 
satisfactory  ;  the  common  qualities  are  usually  rather  gritty. 
The  precipitated  varieties  known  as  "  blanc  fixe "  are 
better  and  finer,  but  more  costly.  The  best  lakes  the  author 
ever  made  were  those  with  precipitated  barytes  as  base 
formed  in  the  process  of  manufacture,  but  the  cost  was  an 
item  of  consideration  and  would  prevent  this  process  from 
being  much  used.  Gypsum  is  in  some  respects  a  better 
base  than  barytes,  although  it  suffers  from  not  possessing 
sufficient  body.  China  clay  gives  good  results,  but  is  apt 
to  give  chalky  lakes.  Zinc  oxide  gives  good  results,  but  its 
cost  is  against  it. 

The  best  base  for  aniline  lakes  is  a  mixture  of  barytes, 
gypsum,  and  China  clay.  Weight  for  weight,  barytes  gives 
the  deepest  lakes,  or,  in  other  words,  it  takes  less  colouring 
matter  to  produce  a  lake  of  a  given  shade  with  barytes  than 
it  does  with  any  of  the  other  bases ;  and  hence  it  costs  less 
to  make  a  given  weight  of  a  barytes  lake  than  it  does  for  a 
China  clay  lake,  but  on  the  other  hand  its  covering  power 
is  also  less. 

As  precipitating  agents  may  be  used  tannic  acid,  picric 
acid,  lead  acetate,  barium  chloride,  and  aluminium  sulphate. 
The  following  table  gives  the  behaviour  of  a  number  of 
colouring  matters  with  these  agents  : — 

1.  Colours  Precipitated  by  Tannic  Acid. — Magenta, 
Aniline  blue,  Brilliant  green,  Methyl  green,  New  green, 
Nile  blue,  Rhodamine,  Safranine,  Phosphine,  Chrysoidine, 
Bismarck  brown,  Paris  violet,  Methyl  violet,  Hofmann 
violet,  Quinoline  yellow,  Auramine. 

These  belong  to  what  are  known  as  the  basic  aniline 
colours.  The  author  found  it  best  to  use  tartar  emetic 
along  with  the  tannic  acid,  as  its  use  made  the  resulting 
pigment  brighter  in  shade  and  more  insoluble  than  if 
the  tannin  were  used  alone.  One  fault  with  the  pig- 
ments made  with  tannic  acid  is  that  they  do  not  dry  well 
when  mixed  with  oil;  the  cause  lies  with  the  tannic  acid, 
which  has  the  curious  property  of  retarding,  if  not  entirely 
preventing,  the  proper  drying  of  the  oil.  Tannic  pigments 
are  therefore  not  suitable  for  oil  paints ;  but  for  water 
paints,  such  as  are  used  by  paper  stainers  and  calico 
printers,  they  are  quite  suitable. 

2.  Colours  Precipitated  by  Picric  Acid. — Auramine, 
N'iu'ht  blue,  Methyl  blue,  Methyl  given,  Brilliant  green. 

Picric  acid  lakes  are  not  suitable  for  oil  colours  ;  they 
dry  even  more  slowly  than  tannic  acid  lakes. 

3.  Colours  Precipitated  by  Lead  Acetate. — Scarlet  BB 
(precipitate  of  a  poor  shade),  Mandarin  G,  Orange  G, 
Orange  IV.  (gives  brownish  shade),  Fast  scarlet  3  R,  Acid 
mauve  B,  Yellow  N  (very  good  precipitate),  Croceine 
orange.  Fast  red  T,  Alkali  blue,  CitronineO,  Methyl  yellow, 
Citronine  A,  Tropa-oline  0(1  (very  pale  shade),  New  yellow, 
Scarlet  G,  Ponceau  2  R,  Scarlet  R,  Fast  violet  (this  is  not 
of  a  good  shade),  Orchil  brown  B,  Fast  red  A.  A/.o-yellow, 
Double  brilliant  scarlet  2  R,  Indian  yellow,  Crocein  3B, 
Quinoline  yellow,  Crystal  scarlet  6  R,  Phosphine  scat  let  (  H  I, 
Scarlet  GT  (very  good  precipitate),  Vermilline  scarlet  KK, 
Bordeaux  S  (very  good  precipitate),  Eosines. 

(Smee  different  makers  use  the  same  name  for  different 
colouring  matters,  it  does  not  follow  that  the  ponceau,  for 
example,  of  one  maker  will  be  precipitated  equally  well  :■- 
the  ponceau  of  another  maker.) 

4.  Colours  Precipitated  by  Sulphate  of  Alumina. — 
Scarlet  Bli  (gives  rather  brownish  precipitate),  Mandarin  G, 
Orange  IV..  Fast  scarlet  3  K,  Croceine  orange.  Alkali  blue, 
Victoria  blue  B,  Citronine  O,  Scarlet  G,  Fast  violet  (gives 
very  poor  shade),  Orchil  brown  B,  Fast  red  A  (too  poor  a 
shade  to  use),  Azo  yellow,  Indian  yellow,  Scarlet  GT. 


March  si,  1890.]      THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


303 


5.  Colours  Precipitated  by  Barium  Chloride. — Scarlet 
BB,  Ponceau,  Orange  G  (fine  shade),  Orange  IV.,  Fast 
scarlet  3  B  (very  good  result),  Acid  mauve  B,  Claret  red  B, 
Yellow  N,  Croceine  orange,  Crocein,  Fast  red  T,  Alkali 
blue,  Victoria  blue  B,  Citronine  O,  Methyl  yellow,  Citronine 
A,  Tropseoline  OO  (pale  colour),  New  yellow,  Scarlet  G, 
Ponceau  2  B,  Scarlet  K,  Kcsorcin  yellow,  Fast  violet, 
Orchil  brown  B,  Fast  red  A,  Azo  yellow,  Double  brilliant 
scarlet  2  B,  Indian  yellow,  Crocein  3  B,  Quinoline  yellow. 
Crystal  scarlet  6  B  (not  a  satisfactory  shade),  Naphthol 
yellow  S,  Phosphine,  Scarlet  2  B,  Scarlet  GT,  Vermilline 
scarlet  KK,  Scarlet  2  BJ  (gives  tine  shades),  Scarlet  3  B 
(gives  good  results). 

Of  the  throe  last  precipitating  agents,  barium  chloride 
gives  the  most  satisfactory  results  and  the  most  permanent 
pigments;  then  comes  sulphate  of  alumina,  although  this 
does  not  precipitate  so  many  colours  ;  lead  acetate  precipi- 
tates many  colouring  matters,  but  lead  is  rather  objectionable 
in  pigments,  since  if  it  comes  in  contact  with  sulphur  it 
forms  the  black  sulphide,  and  thus  leads  to  discolouration 
of  the  pigment. 

The  pigments  made  with  acetate  of  lead,  aluminium 
sulphate,  and  barium  chloride  are  very  satisfactory  to  use 
either  in  oil  painting,  paper  staining,  or  in  calico  printing. 

The  process  of  making  these  aniline  pigments  is  compara- 
tively simple.  The  base  barytes,  blanc  fixe,  China  clay,  &c, 
is  diffused  through  a  quantity  of  water;  this  requires  care, 
as  if  not  properly  done  it  leads  to  the  formation  of  white 
chalky  lumps  in  the  finished  product.  The  colouring  matter 
is  then  added,  having  been  previously  dissolved  in  water  ; 
the  whole  is  heated  to  from  80° — 100°  C,  and  the  precipi- 
tating agent  added,  the  whole  being  vigorously  stirred. 
The  pigment  then  forms,  and  on  allowing  to  rest  a  while 
settles  to  the  bottom  ;  the  top  liquor  is  run  off  (this  should 
be  colourless,  or  at  most  have  only  a  faint  tint),  clean  warm 
water  is  added,  the  pigment  stirred  up,  again  allowed  to 
settle,  the  clear  top  liquor  run  off,  and  the  washing  repeated. 
The  pigment  is  now  put  on  filter  cloths  to  drain,  and  is  then 
either  sold  in  paste  form  for  paper  stainers  and  calico 
printers,  or  it  may  be  dried  for  use  by  painters.  The  drying 
must  be  done  at  a  low  temperature.  Too  high  a  temperature 
spoils  the  shade. 

Vermilionettes  and  Eoyai,  Beds. 

These  pigments  are  made  with  cosines,  and  were  at  first 
used  as  substitutes  for  vermilion,  hence  their  name,  but  they 
have  gradually  acquired  a  position  of  their  own.  Vermilion- 
ettes at  first  contained  orange  lead,  but  now  this  enters  but 
little  into  their  composition.  Boyal  reds  contain  orange 
lead  as  their  base  ;  this  is  put  in  to  give  them  weight  and 
body.  The  following  recipes  will  be  found  to  give  good 
results  : — 


Vermilionettes. 

Royal  Reds. 

I.  Pale. 

II.  Deep. 

III.  Deep. 

I.  Pale.     II.  Deep. 

Barytea .... 

Orange  lead 
Lead  acetate 

Lh. 

loo 

o 
30 
6 

Lb. 

100 

C 
SO 
10 

Lb. 

100 

8 
20 

Lb. 

4 
100 
10 

Lb 

8 

100 

20 

The  yellow  shades  of  eosiue  give  the  best  results.  There 
are  great  differences  in  the  quality  of  eosines  ;  some  kinds 
require  more  acetate  of  lead  to  precipitate  them  than  others. 
Too  great  an  excess  of  acetate  of  lead  should  be  avoided, 
and  every  colour  maker  should  ascertain  by  experiment  the 
proper  quantity  to  be  used  for  the  eosine  he  is  working  with. 
By  varying  the  proportions  and  kind  of  eosine,  a  great 
variety  of  shades  of  these  pigments  can  be  obtained. 

Scarlet  Pigments. 
An  immense  variety  of  scarlet  pigments  may  be  made 
by  using  different  scarlets  and  by  mixing  these  in  various 


proportions  and  with  other  colouring  matters,  such  as 
oranges  ami  yellows.  Hydrate  of  alumina  makes  a  very 
good  precipitating  agent  for  these  scarlets,  and  gives  very 
fine  pigments.  The  temperature  at  which  they  are  made 
should  not  be  allowed  to  exceed  50°  C. 

Where  blanc  fixe  is  used  as  the  base,  this  may  be  pre- 
cipitated concurrently  with  the  colouring  matter,  and  by  so 
doing  a  finer  pigment  is  the  result  than  if  the  base  were 
simply  diffused  through  the  solution  of  the  colouring  matter. 

This  method  may  be  further  extended  and  hydrate  of 
alumina  used  in  conjunction,  whereby  very  brilliant  and 
deep  pigments  may  be  obtained. 

Scarlet  Lake. — 110  1b.  of  sulphate  of  alumina  are  dis- 
solved in  100  gallons  of  water  and  mixed  with  a  solution 
of  25  1b.  Ponceau  BB.  The  mixture  is  heated  to  60°  C, 
and  a  solution  of  100  lb.  barium  chloride  added  ;  the  whole 
is  then  heated  to  the  boil,  cooled  to  60'  C,  stirring  all  the 
time,  and  then  a  solution  of  lid  ll>.  soda  crystals  are  added. 

Care  must  be  taken  to  avoid  an  excess  of  soda  crystals 
as  this  would  affect  the  shade  of  the  pigment.  The  addition 
of  the  sulphate  of  alumina  to  the  colouring  matter  must  be 
made  at  a  temperature  not  exceeding  60°  G,  and  more 
especially  is  this  important  where  those  colouring  matters 
are  used  which  are  precipitated  by  sulphate  of  alumina. 

Yelloic  Lakes. — The  third  class  of  colouring  matters — ■ 
the  so-called  adjective  colours — such  as  alizarin,  gallei'n, 
Besorcin  green,  &c.,  offer  many  and  special  difficulties  to  the 
production  of  lakes.  The  only  one  the  author  has  been  at 
all  successful  with  is  alizarin,  and  even  with  this  the  lakes 
made  lacked  brilliancy.  He  had  not  yet  succeeded  in  making 
a  lake  from  alizarin  of  the  same  shade  and  brilliancy  as 
Turkey-red  on  cloth.  Most  of  the  so-called  Turkey-reds 
that  are  being  sold  now  are  made  from  the  Azo-scarlets. 

Dark  red  lakes  of  good  staining  power  can  be  obtained 
by  the  following  processes  : — 

1.  Pure  Alizarin  Lake. — 20  parts  of  20  per  cent,  alizarin 
are  mixed  with  250  parts  of  water,  10  parts  of  sulphate  of 
alumina  previously  dissolved  in  water  added,  and  2  parts  of 
calcium  acetate,  the  mixture  is  then  boiled  for  one  hour, 
and  10  parts  of  soda  crystals  dissolved  in  water  are  added. 
Boiling  is  then  resumed  for  some  hours,  followed  by 
standing  for  24  hours,  filtering,  washing,  and  drying  of  the 
precipitated  lake.     This  yields  a  fine  pure  lake. 

2.  Alizarin  Lake. — 100  parts  of  barytes  are  diffused  in 
500  parts  of  water,  aud  20  parts  of  20  per  cent,  alizarin, 
10  parts  sulphate  of  alumina,  2  parts  of  calcium  acetate 
added  ;  the  mixture  is  then  boiled  well  for  two  hours, 
stirring  thoroughly.  After  this  must  be  added  the  solution 
of  10  parts  of  soda  crystals.  Boiling  follows  for  one  hour 
longer,  succeeded  by  standing  for  the  rest  of  the  day.  The 
precipitate  is  then  filtered,  washed,  and  dried.  This  gives 
a  lake  of  good  colouring  power  and  of  a  bright  ruby  tone. 
If  caustic  soda  be  used  instead  of  carbonate  of  soda  as  a 
precipitating  agent,  the  lake  assumes  a  violet  tone.  By 
using  a  little  oleine  a  rather  brighter  lake  can  be  got,  but 
an  excess  must  be  avoided. 

Better  results  are  got  by  the  following  process,  but  the 
time  occupied  is  much  longer : — 

Take  100  parts  of  barytes  and  diffuse  through  500  parts 
of  water,  add  10  p:.rts  of  oleine,  10  parts  of  alizarin,  and 
boil  for  one  hour,  then  allow  to  stand  for  24  hours,  stirring 
at  intervals ;  then  add  20  parts  of  acetate  of  alumina 
(12°Tw.)and  2  parts  of  acetate  of  lime,  stir  well,  allow 
to  stand  for  two  days,  then  boil  vigorously  for  two  hours, 
stirring  well  all  the  time;  finally  add,  while  still  boiling, 
5  parts  of  soda  crystals.  Filter,  wash,  and  dry  the  precipitated 
lake. 

Any  other  base  than  barytes  can  be  used  if  thought 
desirable.  Satisfactory  lakes  have  not  so  far  been  obtained 
from  other  adjective  colouring  matters ;  as  a  rule  these 
produce  shades  of  rather  a  dull  character  not  wanted  in 
pigment  colours. 

The  pigments  thus  described  are  mostly  used  in  the 
painting  trade.  A  few  are  used,  to  a  limited  extent,  in 
calico  printing,  but  the  author  is  of  opinion  that  in  this 
department  there  is  a  wide  field  for  their  use  in  pigment 
styles,  for  producing  brilliant  shades  unobtainable  from 
other  pigments. 
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In  the  discussion  which  followed,  Dr.  Knecht,  referring  to 
the  precipitation  of  the  eosin  lakes  by  means  of  lead  salts, 
asked  whether — seeing   that   the   presence  of    lead    might 
sometimes  be  objectionable  on  account  of  its  blackening  in 
presence   of    sulphuretted   hydrogen — no   other    substance 
had  been  used  instead.     He  "had  himself  succeeded  in  pro- 
ducing an  erythrosine  lake  in   the  following  manner : — A 
solution  of  erythrosine  was  added  to  a  solution  of  wool  in 
caustic  soda,   and   then   just  sufficient    sulphuric    acid  for 
neutralisation.     In  this  manner  a  brilliant  crimson  lake  was 
formed,  but  he  had  not   tried  its  fastness  to  light   nor  its 
practical    applicability.      As    precipitants    for     the    basic 
colouring  matters,  Mr.  Hurst  had  only  referred  to  tannic 
acids  and  picric   acids.     There   was  another  large   class  of 
precipitants   which  might   be   used,  viz.,  the  direct   cotton 
dyes  generally  known  as  the  benzidine  dyes.     A  very  wide 
range  of   shades  might  be  obtained  by  using  them.      He 
understood  that  the  same  principle  was  employed   pretty 
extensively  in  cotton  dyeing,  viz.,  topping  colours  produced 
with  direct  dyes,  with  basic  ones,  either  for  the   purpose  of 
intensifying  the  shade   or  altering  it.     Liechti  and  Suida, 
he  believed,  had  succeeded  in  producing  a  brilliant  Turkey- 
red   lake   by  combining   in    suitable   proportions,   alizarin, 
alumina,  lime,  and  Turkey-red  oil.     The  red  lake  obtained 
by    Miiller-Jacobs'   method    ("  Eesinate   lakes")   was   not 
likely  to   be   brilliant,  since  the  lime  which  is  an  essential 
constituent  of  Turkey-red  was  wanting  (this  Journal,  1889, 
770). 

Mr.  H.  Crossley  thought  that  some  of  these  coal-tar  lakes 
•were  well  worth  the  attention  of  designers  in  place  of  those 
produced  by  lead  acetate. 

Mr.  Hurst,  in  reply,  said  that  he  had  found  that  alum 
would  precipitate  some  colouring  matters  which  lead  would 
not.  He  had  found  that  the  temperature  of  180°  F.  was 
the  best  to  use  in  producing  these  lakes,  and  the  one  at 
■which  the  brightest  colours  were  obtained.  The  season 
why  he  had  given  empirical  quantities  of  lead  acetate  for 
precipitating  the  eosins,  instead  of  the  theoretical  ones, 
was  because  the  eosins  of  commerce  varied  so  much  in 
their  strength.  Experience  had  shown  that  alum  was  not 
a  good  precipitant  for  the  eosins,  and  he  regarded  the 
sulphuric  acid  contained  in  it  as  the  reason,  it  being  too 
strong  an  acid.  He  agreed  with  Dr.  Knecht  that  the 
reducing  action  of  the  tannic  acid  was  probably  the  cause 
of  the  slow  drying  of  lakes  produced  from  basic  colouring 
matters.  He  was  not  favourably  impressed  with  the  use 
of  the  benzidine  colours  as  precipitants  ;  only  some  of 
them — viz.,  the  yellow — could  be  used,  because  the  others 
were  not  fast  to  light.  Vermilionettes  stood  light  well  as 
oil  paints  if  varnished  over.  The  Manchester  Tramway 
Company  used  them  for  their  cars,  and  had  found  them  to 
stand  very  well.  The  author  agreed  that  the  term  "  diluent " 
was  preferable  to  that  of  "  base,"  but  used  the  term 
"  base  "  because  it  was  better  understood  by  the  practical 
painter. 


surface;  advancing  the  said  surface  with  the  tesserae  upon  it 
step  by  step  through  a  press,  and  consolidating  the  whole 
by  an  intermittent  pressure." 

The   necessary   apparatus,   which   is  described,    is    also 
claimed. — E.  J.  B. 


PATENTS. 


Improvements  in  the  Manufacture  of  Waterproof  Mutt  rial 
far  Bags  ami  other  Articles.  K.  Stone,  London.  Eng. 
Pat.  16,400,  November  12,  1888.  4<1. 
Bags  made  of  hemp,  flax,  tow,  cotton,  or  any  fibrous  or 
other  material,  or  wire  netting,  are  coated  with  a  mixture  of 
shale,  tar,  china  clay,  boiled  linseed  oil,  terebine,  and  oak 
varnish. — E.  J.  B. 


A  New  or  Improved  Process  and  Compositions  for  Pre- 
paring and  Coating  Canvas,  Floorcloth,  Linoleum,  and 
other  Textile  Fabrics.  J.  Heyde,  Dundee.  Eug.  Pat. 
17.58,  January  31,  1889.     id. 

The  patent   refers  to  a  composition  for  first  coating  the 
fabric  under  treatment,  to   a  composition  for  the  back,  and 
to  another  for  the  front  or  face  of  the  fabric. 
Composition  No.  1  is  as  follows  : — 

9  parts  by  weight  of  extract  of  Irish  moss  in  a  thick 

gelatinous  mass. 
2  \  parts  by  weight  of  strong  starch. 
7\  parts  by  weight  of  clay  or  whitening, 
s  part  by  weight  of  brown  glycerin. 
i  part  by  weight  of  glucose. 
The  whole  to  be  mixed  with  one-third  by  volume  of  water 
or  skim  milk  ;  10  to  12  lb.  of  alum  per  ton  of  above  mixture 
and  a  little  sulphuric  acid  may  be  added. 

Composition  No.  2  for  backing  the  fabric  is  as  follows  : — 
One  part  of  No.  1,  without  clay  or  whitening,  for  which 
colouring  matter  such  as  oxide,  ochre,  &c.  may  be  used. 
Composition  No.  3  for  facing  the  fabric  is  as  follows: — 
Same  as  No.  2,  but  instead  of  the  backing  colour  the 
ground  colour  must  be  used. — A.  J.  K. 


Improvements  in  the  Manufacture  of  Linoleum  and  like 
Fabrics.  H.  W.  Godfrey,  C.  F.  Leake,  and  C.  E.  Lucas, 
Staines.     Eng.  Pat.  18,110,  December  11,  1888.     8<i. 

This  invention  relates  to  a  process  for  manufacturing 
linoleum  and  similar  fabrics  in  such  a  way  that  the  pattern 
extends  throughout  the  thickness  of  the  fabric.  The  process 
ei  >n>i>ts  in  "  preparing  a  block  of  tessene  arranged  in  accord- 
ance  with  the  pattern  and  laid  one  over  the  other  ;  pushing 
forward   such  tesserae   layer  by   layer   on   to   a    receiving 


A  Process  far  Waterproofing  and  Preserving  Textures  and 
other  Materials.  C.  E.  Hime,  Loudon,  and  I.  H.  Noad, 
East  Ham.     Eng.  Pat.  7715,  May  8,  1889.     id. 

The  process  consists  in  treating  fabrics  with  a  solution  of 
cellulose  in  "  ammonia-zinc."  The  latter  is  obtained  as  a 
colourless  solution  by  treating  an  "  ammonia-copper  solution 
of  cellulose"  with  metallic  zinc. — E.  J.  B. 


Improved  Materials  and  Process  for  Staining  and  Mottling 
Wood.  F.  T.  Prosser  aud  W.  Carter,  London.  Eng.  Pat. 
19,852,  December  10,  1889.     id. 

The  wooden  article  to  be  stained,  for  instance  a  tennis 
racket,  having  had  its  surface  properly  smoothed  and  pre- 
pared, is  sponged  over  with  a  mixture  of  1  volume  of  nitric 
acid  and  2\  volumes  of  water,  and  then  heated  in  the 
flame  of  a  gas-burner  till  the  tint  is  fully  produced.  After 
"  papering,"  the  article  is  sprinkled  with  whiting  wherever 
it  is  desired  to  produce  a  mottled  effect,  and  is  then  sponged 
with  a  mixture  of  nitric  and  sulphuric  acids  somewhat 
diluted  with  water,  and  heated  as  before. — E.  B. 


Improvements  in  Preparing  the  Surface  of  Iron  and  Steel 
in  the  Form  of  Flat  or  ( 'nrrugated  Sheets,  Hoops, 
Wrought  or  Cast  Plates,  liars,  or  Manufactured 
Articles,  far  the  Purpose  of  Coating  it,  and  in  Coating 
it  with  Waterproof  Material  far  the  Prevention  of 
Oxidation  or  Rust.  B.  C.  Jay,  London.  Eng.  Pat. 
20,263,  December  17.  1889.     6<i." 

The  iron  or  steel  is  exposed  to  the  moisture  of  the  atmo- 
sphere for  a  sufficient  length  of  time  to  bring  the  scale  off 
and  form  a  coat  of  oxide  sufficient  to  eat  into  the  surface  of 
tlie  metal.  A  quicker  method  is  to  place  the  iron  or  steel 
in  a  batb  of  muriatic  acid  in  the  proportion  of  one  part  of 
acid  to  five  parts  of  water.  After  taking  out  and  washing  off 
the  acid,  the  plate  is  exposed  to  the  action  of  the  atmosphere 
until  a  sufficient  coat  of  rust  is  formed,  the  process  of 
rusting  being  assisted  by  moistening  the  surface  from  time 
to  time  with  water.  When  the  coating  of  rust  is  formed 
the  iron  or  steel  is  dried  at  a  temperature  insufficient  to 
destroy  the  coating  of  rust.  At  this  temperature  it  is  then 
coated  with  ordinary  "  gas  tar,  pitch,  or  a  mixture  of  the 
two."  Where  pitch  is  employed  an  addition  of  treacle 
or   molasses    may   be   made    so   as   to   temper    the    pitch 
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and  render  it  less  brittle.  Colours  or  paint  mixed  in  the 
ordinary  manner  with  boiled  oil  or  dryers  may  be  used.  In 
some  work  Aspinali's  enamel  is  used.  Tar  or  piteh,  either 
separately  or  combined  with  treacle  or  molasses  will,  when 
mixed  with  the  colours,  produce  darker  shades,  which  differ 
considerably  from  the  colours  originally  employed.  A 
few  minutes  in  the  bath  is  sufficient,  when  heating  in  an 
oven  follows,  beginning  with  a  low  temperature  and  rising 
to  temperatures  depending  on  the  nature  of  the  coating 
materials,  but,  as  a  rule,  not  falling  below  150°  F.,  so  that 
the  heat  of  the  sun  at  least  may  be  easily  withstood. 

—A.  J.  S. 


soil  was  estimated  before  and  after  the  culture,  during  the 
course  of  which  the  lucerne  bore  three  crops,  each  of  which 
was  separately  examined.  The  following  table  shows  the 
amount  of  nitrogen  contained  in  the  4  kilos,  of  soil : — 


XIV.-TANNING,  LEATHER,  GLUE,    AND 
SIZE. 

PATENT. 

A  Jfew  Extract  and  its  Utilisation  as  a  Dye,  Ink,  Stain, 
Tanning  Liquor,  and  the  like.  E.  Braiser,  London,  and 
J.  II.  Knowies,  Hull.  Eng.Pat.2360,  February  9,  1889.  id. 

See  under  IV.,  page  285. 


XV.-AGRICULTURE,  MANURES,  Etc. 

Fixation   of  Nitrogen   by  Leguminous   Plants.     E.    Breal. 

Compt.  Rend.  109,  670-C73. 
In  his  researches  on  the  fixation  of  atmospheric  nitrogen  in 
the  soil  by  the  action  of  micro-organisms,  Berthelot  has 
recognised  the  part  played  by  the  leguminosae  (this 
Journal,  1889,  626).  The  root  of  a  leguminous  plant  can 
be  inoculated  by  pricking  it  with  a  needle  which  has  been 
introduced  into  a  tubercle  of  a  plant  of  the  same  family  : 
tubercles  develop  rapidly  upon  the  root  thus  inoculated,  and 
these  tubercles  are  found  to  be  full  of  bacteria.  The 
present  communication  describes  the  effects  of  two  such 
cultures. 

I.  Two  scarlet  runners  (which  had  germinated  on  wet 
filter-paper)  were  inoculated  with  bacteria  from  a  tubercle 
growing  on  a  root  of  Cytisus.  The  two  plants  were  bedded 
in  10  kilos,  of  river-gravel  which  did  not  contain  any- 
appreciable  aiuouut  of  nitrogen.  The  gravel  was  watered 
Trom  time  to  time  with  a  very  dilute  solution  of  potassium 
chloride  and  calcium  phosphate.  The  experiment  lasted 
67  days ;  the  plants  developed  a  number  of  ripe  pods  and 
their  roots  were  covered  with  tubercles.  Analyses  and 
weighings  are  given  showing  that  the  weight  of  the  plants 
(dried)  was  24  times  that  of  the  seed  from  which  they  had 
germinated,  and  that  the  amount  of  contained  nitrogen  was 
17  times  that  contained  in  the  seed.  The  gravel,  which 
originally  contained  no  nitrogen,  was  now  found  to  contain 
0-0581  per  1,000,  or  0-581  grm.in  the  10  kilos.  Deducting 
the  amount  contained  in  the  water  (which  was  certainly 
less  than  0- 1  grin.)  the  results  are  : — 

Grms. 

Nitrogen  fixed  by  the  plants 1-4872 

„  „        the  soil CT4S10 

Total 1-9632 

The  surface  of  the  gravel  covered  about  0-2  sq.  metre; 
this  corresponds  to  74-36  kilos,  of  nitrogen  fixed  by  the 
plants  and  24 -05  kilos,  fixed  by  the  soil  per  hectare,  or  a 
total  of  98-31  kilos. 

II.  A  fragment  of  lucerne  root  covered  with  tuberculous 
growth  was  bedded  in  a  flower-pot  containing  4  kilos,  of 
sandy  soil :  the  weight  of  the  (dry)  root  and  contained 
nitrogen  was  estimated  from  a  fragment  of  equal  weight 
taken  from  the  same  root.     The  amount  of  nitrogen  in  the 




In  100  Parts 

of  Soil. 

Total 
Nitrogen. 

0-1140 
0-0323 

Gnus. 
4-360 

Nitrogen  filed  by  the  soil 

2-IG0 

Thus  the  amount  of  nitrogen  in  the  soil  was  more  than 
doubled.  The  results  also  show-  that  the  lucerne  with  its 
crops  contained  80  times  as  much  nitrogen  as  the  original 
root. 

The  experiments,  like  those  of  Helliiegel,  Wilfarth  and 
Berthelot,  show  conclusively  that  leguminous  plants  grow 
readily  on  soils  which  are  poor  in  nitrogen,  provided  that 
their  roots  are  furnished  with  tubercles  containing  bacteria. 
Tiny  produce  abundant  crops  rich  in  nitrogen,  and  by 
means  of  their  roots  they  fix  nitrogen  in  the  soil.  They 
will  deserve  the  name  of  plantcs  ameliorantes  given  to 
them  by  the  farmers.— D.  E.  J. 


On  Air  contained  in  the  Soil.     T.  Schloesing,  jun.     Compt. 

Rend.  109,  673—676. 
The  author  gives  the  results  of  a  number  of  analyses  of 
samples  of  air  taken  from  the  soil  by  a  method  previously 
described  by  him.  The  samples  were  generally  taken  at 
two  depths  in  each  instance,  the  one  (25 — 30  cm.)  from  the 
soil  properly  so  called,  and  the  other  (50 — 60  cm.)  from 
tli'-  sub-soil.  One-half  of  the  samples  were  analysed 
completely,  and  were  found  to  consist  of  oxygen,  carbon 
dioxide  and  nitrogen  without  any  measurable  quantity  of 
combustible  gas  ;  in  the  others  the  amount  of  carbon  dioxide 
only  was  determined.  With  regard  to  the  23  samples  taken 
from  ploughed  land,  the  author  simply  states  that  his  results 
were  in  general  similar  to  those  obtained  by  Bonssingdult 
and  Lewy.  There  was  no  lack  of  oxygen,  at  any  rate  at 
the  depth  of  50 — 60  cm. ;  the  amount  of  carbon  dioxide 
increased  noticeably  with  the  depth. 

Thirty-nine  samples  were  taken  from  pasture  lands  which 
had  not  been  ploughed  for  years,  and  which  were  therefore 
expected  to  yield  more  carbon  dioxide  and  less  oxvgen.  The 
analyses  given  show  remarkable  variations  in  the  amount  of 
carbon  dioxide  for  the  same  soil  at  different  dates  : — Samples 
taken  in  June  and  September,  yielding  3-54  per  cent,  ami 
0-9  per  cent,  respectively  in  one  instance,  and  8-8  per 
cent,  and  1-4  per  cent,  in  another.  The  amount  of  oxygen 
varied  from  10  per  cent,  to  20  per  cent.  In  general, 
the  amount  of  carbon  dioxide  was  found  to  increase  with 
the  depth;  in  the  two  cases  where  this  rule  was  reversed 
the  weather  was  hot  and  calm,  and  the  author  explains  the 
exceptions  as  follows : — A  period  of  fresh  windy  weather, 
accompanied  by  changes  of  barometric  height  (all  favourable 
to  renewal  of  the  internal  atmosphere),  is  often  followed  by 
hot  close  weather.  The  soil  is  heated  sooner  than  the 
sub-soil,  and  is  richer  in  oxidisable  organic  matter  ;  as  long 
as  the  calm  weather  lasts  there  is  little  interchange  with  the 
internal  atmosphere,  so  that  for  a  time  the  air  in  the  soil 
ma}'  contain  a  larger  proportion  of  carbon  dioxide  than  that 
in  the  sub-soil.  On  the  slopes  of  valleys  the  proportion  of 
carbon  dioxide  was  found  to  increase  in  passing  down  the 
slope,  as  might  be  expected  from  the  density  of  the  gas. 
'I 'his  was  even  noticeable  when  samples  were  taken  from 
places  only  a  few  metres  distant  from  each  other.  The 
author  objects  to  the  phrase  "  confined  atmosphere,"  usually 
applied  to  air  contained  in  the  soil,  and  points  out  the 
necessity  of  recognising  its  mobility.  Gases  are  in  any 
case  more  mobile  than  water,  and  their  movements  are 
assisted  by  ever--  cause  which  alters  their  temperature, 
pressure,  or  chemical  composition. — D.  E.  J. 
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The  Changes  which  Occur  in  Plants  in  Presence  of 
Organic  Acids.  L.  Mangin.  Compt.  Bend.  109, 
716—719. 
I)k  Sussinu  lias  shown  that  the  cactus  is  distinguished 
from  other  plants  by  evolving  oxygen  without  absorbing 
carbon  dioxide.  The  author  has,  however,  succeeded  in 
inducing  these  conditions  artificially  by  injecting  into  the 
leaves  of  the  laurel  rose,  the  lilac,  &c,  various  organic  acids, 
such  as  malic,  citric  and  tartaric  acids.  Negative  results 
were  obtained  with  acetic,  formic,  oxalic  and  succinic 
acids.  A  three  per  cent,  solution  was  injected  into  the  leaf  of 
the  plant,  and  exposed  to  the  sunlight  for  4  —  5  hours.  The 
author  found  that  malic  acid  increases  the  exhalation  of 
oxygen  more  than  citric  acid,  and  citric  more  than  tartaric 
acid.  The  amount  of  oxygen  also  increases  with  the  con- 
centration of  the  acid  up  to  a  given  point,  the  maximum 
being  3  to  4  per  cent.  Placed  in  the  dark,  the  leaves  injected 
with  malic  acid  exhale  a  volume  of  carbon  dioxide  much 
greater  than  the  quantity  of  oxygen  absorbed,  whereas  under 
normal  conditions  the  reverse  is  the  case.  Similar  results 
are  yielded  with  citric  and  tartaric  acids.  The  presence 
therefore  of  certain  organic  acids  produce  in  the  leaf  a  double 
phenomenon.  In  the  dark  the  disengagement  of  a  larger 
volume  of  carbon  dioxide  than  that  of  the  oxygen  absorbed 
takes  place,  and  in  the  light  the  exhalation  of  oxygen 
without  any  corresponding  absorption  of  carbon  dioxide. 

—J.  B.  C. 


On  the  Exhaustion  of  Land  Cultivated  without  Manure, 
and  the  Value  of  the  Organic  Matter  contained  in  the 
Soil.     P.  P.  Deherain.     Compt.  Rend.  109,  781—785. 

Comparisons  have  been  instituted  between  two  soils,  the 
one  having  had  no  manure  for  12  years,  the  other  being 
fertilised  in  the  usual  ways.  The  latter  gave  in  the  year  of 
comparison  a  weight  of  beetroot  equal  to  about  35,000  kilos., 
the  former  gave  from  the  same  area  but  11,000  kilos. 
Experiments  have  been  made  on  the  soils  to  discover  the 
causes  producing  such  effects.  There  is  no  appreciable 
difference  in  the  amounts  of  total  phosphates  or  nitrogen, 
but  there  is  in  the  case  of  the  organic  carbon,  thus : — 


— 

1878. 

1S88. 

Difference. 

16-30 
16-60 

7-30 
16-00 

900 

o-oo 

As  to  the  part  played  by  the  organic  constituents  of  the 
soil,  the  following  hypotheses  have  been  advanced: — 

1.  That  the  humus-like  matter  acts  as  a  sponge,  retaining 
water  throughout  the  summer  for  the  benefit  of  the  plant. 

But  it  is  shown  that  in  100  parts  of  earth  rich  in  humus 
the  quantity  of  water  was  18*57,  whilst  in  100  parts  of 
earth  poor  in  humus  there  was  17-67. 

2.  That  the  production  of  nitrates  and  carbonic  acid  gas 
is  aided  by  the  slow  combustion  of  the  organic  matter. 

Here,  again,  however,  analyses  of  the  two  soils  show  but 
little  difference. 

3.  That  the  humus  acts  like  a  food  to  the  plants. 

That  this  is  the  correct  explanation  the  author  proved  by 
cultivating  beetroots  in  soils,  the  one  of  which  contained 
much  humus,  whilst  the  other,  though  poor  in  this  constituent, 
contained  artificial  manures.  The  differences  in  favour  of 
the  former,  of  the  total  weight  of  the  plants,  and  the 
percentage  of  sugar,  were  most  marked. — S.  G.  K. 


Manorial     Experiments     with     Different      Phosphates. 

rjlbricht.  Der  Landwirt,  49,  659—662. 
Barley  (Hordeum  rulgare)  was  cultivated  in  a  greenhouse, 
in  glass  pots,  on  sterile  sand,  to  which  was  added  a  normal 
manure,  ami.  in  various  pots,  phosphoric  acid  in  different 
chemical  conditions.  Moreover  some  pots  contained,  in 
addition,  absorption   material,  indicated  by  A.   in  the  table, 


consisting  of  53"7grms.  of  ferric  hydroxide,  and  80-2  grins, 
of  calcium  carbonate,  and  sometimes  humus  acid  (H.  in  the 
table)  to  the  extent  of  4  •  9  grms.  The  so-called  oxyapatite 
was  prepared  by  heating  3  mols.  di-calcium  phosphate  with 
4  mols.  calcium  carbonate,  whilst  di-calcium  phosphate, 
heated  by  itself,  gave  the  calcium  pyrophosphate.  The 
author  takes  these  as  representing  two  forms  of  combined 
phosphoric  acid,  whilst  he  recognises  a  third  form  in  the 
free  phosphoric  acid  in  many  superphosphates.  Thomas 
slag  probably  contains  the  first  two  forms.  The  following 
table  of  results  is  taken  from  the  more  detailed  table  in  the 
original  : — 


Proportion 

of 
Phosphoric 

Acid. 

Phosphatic  Manuring. 

With  or 

without 

Auxiliaries. 

Yield  in  Grins. 
per  Pot. 

Grain. 

Total. 

Mono-calcium     phos-J 

10-36 

22-85 

111-7 

A. 
A.  H. 

4'1'J 
6-62 

11-51 

16-72 

Hl-7 

Free  phosphoric  acid  < 
( 

11.  A. 

10-011 
7-60 
B-tll 

22-91 
17-82 
17-33 

141-7 

Di-calcium  phosphate-' 

11. 
A. 

0-05 
4-M 

21-94 
11-82 

I 

H.  A. 

8-03 

20-77 

283-4 

Ti'i-culeium  phosphate  -■ 

H. 
H.  A. 

0-28 

2  in 

3  27 
8-42 

283-4 

Tetia-caleiura     phos-  \ 

H. 

HA. 

O'lj 

2'02 

3-94 

Oxyapatite. 

\ 

H. 
H.  A. 

5-01 
8-13 

10-53 

\ 

19-86 

283-4 

Calcium        pyroph  s-  S 

H. 
H.  A. 

0-02 
0-22 

1-87 
S-31 

283-4 

Ferric  phosphate -] 

H. 
H.  A. 

0-62 
S-28 

3-75 
22-19 

283-4 

Aluminium         phos- ( 

H. 

6-43 

13-41 

H.  A. 

23-97 

2S3-4 

f  Finest    j 
1  powder  1 

Canadian   j                   ^ 
apatite      '. 

Coarse    ( 
powder  | 

II. 
II.  A. 

H. 
11.  A. 

0-26 

o-oi 

0-17 

1-31 
3-27 
1-00 
2-38 

283-4 

Thomas 
slag 

Finest    ( 
powder   1 

Coarse    \ 
powder  ) 

H. 
H.  A. 

H. 
II.  A. 

5-49 

0-70 
2-6S 
4-S4 

13-96 

16-57 

6-74 

12-42 

Noteworthy  is  the  inactivity  of  the  apatite,  the  superiority 
of  fine  slag  over  the  coarse,  the  action  of  the  absorbent  on 
the  soluble  phosphoric  acid,  and  of  the  humus  acid  on  the 
di-calcium  phosphate. — D.  A.  L. 


Manuring    with     Ammonium    Sulphate    and    with      Chili 
Saltpetre.    M.  Maercker.     Bied.  Centr.  18,  724—729. 

The  experiments  were  made  in  1888,  when  the  meteoro- 
logical conditions  were  as  unfavourable  as  possible.  The 
first  series  of  experiments  wire  made  to  ascertain  the  effect 
of  using  calcium  carbonate  as  well  as  ammonium  sulphate 
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for  manuring,  and  the   results  arc   shown  in   the  following 
table  :— 


Increase  in  Kilos,  per  Hectare. 

With 

Lime  alone. 

With 

Ammonia 
alone. 

W  itli  Lime 

and 
Ammonia. 

Barley  pram 

107-6 
166-0 

67-0 

228-9 
C13-7 
177-5 
720  "8 
5,420-0 
+  2,217-0 

601-0 
1,053-3 

2.17-5 

tW8 

1,538-4 

720'0 
-  258-0 

1,6*0-0 

+  2,698-0 

All  crops,  except  one  experiment  with  summer  wheat, 
yielded  a  marked  increase  with  ammonium  salts  alone,  and 
all,  except  sugar  beet,  with  chalk  alone.  Heavier  dressings 
of  ammonia  yielded  still  larger  crops.  This  was  also  the 
case  in  the  next  series  of  experiments  made  to  ascertain  tin- 
relative  manurial  value  of  ammonium  sulphate  and  Chili 
saltpetre.  For  barley,  the  light  dressings  were  62*5  lb. 
Chili  saltpetre  ami  50  lb.  of  ammonium  .sulphate;  the  heavy 
dressings  being  respectively  1U0  lb.  and  80  lb.  For  oats, 
sugar  beet,  potatoes,  and  winter  cereals  the  dressings  were 
100  and  150  lb.  of  Chili  saltpetre  and  80  and  120  lb.  of 
ammonium  sulphate  per  plot  of  ^  hectare.  Some  of  the 
results  are  as  follows,  in  kilos. : — 


Crop. 


Light  Dressings. 


Ammonium 
Salts. 


Barley 


(  Grain 

'  (.  Straw 

(■Grain 


Oats  ..... 

(.Straw 

Potatoes 

Sugar  beet 


2,100-0 
2,831-5 
2.G28-5 
4.742-0 
17,150-0 
40,500-0 


Chili 
Saltpetre. 


Heavy  Dressings. 


Ammonium 
Salts. 


2,252-0 
2,938-5 
2,591-5 
4,732-5 
17,340-0 
40,000-0 


2.433 
3,159 
2,916 
5,184 
18,700 
43,000 


Chili 
Saltpetre. 


2,132 
3,249 
2,820 
5,235 

20.176 
45,000 


From    these   numbers   and   results  obtained    in    another 
district  it  is  concluded  that  light  nitrogenous  manurings  with 


either  Chili  saltpetre  or  ammonium  sulphate  have  given  an 
equal  increase  in  yield  with  summer  cereals,  beets,  and 
potatoes,  but  that  heavy  nitrogenous  manuring  applied  to 
beets  and  potatoes  in  form  Chili  saltpetre  has  proved 
superior  to  the  same  quantity  of  nitrogen  applied  in  the 
form  of  ammonium  sulphate. — D.  A.  L. 


Manurial  Experiments  on  Light  Saudi/  Soil.     E.  Giiutz. 

Bied.  Centr.  18,  7rJG. 
Six  plots  on  a  sandy  soil  received  in  1885  dressings  of 
manures  in  quantities  based  on  the  composition  of  an 
average  rye-crop.  They  all  <  >f  them  received  live  times  the 
indicated  quantity  of  ash  constituents,  and  in  addition 
plots  I.,  II.,  III.,  IV.  had  three  times,  and  plots  V.  and  VI. 
respectively,  four  times  and  twice  the  indicated  quantity  of 
nitrogen.  Lupins  were  grown  in  1886  and  1887,  and  without 
further  manuring  a  crop  of  summer  wheat  was  taken  in 
1888,  with  the  following  results  in  kilos,  per  \  hectare  : 


Plots. 

I. 

II. 

III. 

IV. 

V.           VI. 

291-88 

621-25 

12-511 

953-63 

235-63 
572-50 
36-12 

193-38 
191-26 
29-87 

345-03 
698-75 
40'75 

:;:n;-ss     30.V03 

Straw 

41-25 

81-87 

Total    ,    , 

Slt-25 

711-50 

1,085-13 

1,056-13 

1,093-75 

The  low  yield  on  plot  III.  is  attributed  to  previous  special 
and  prolonged  manuring  with  ammonium  sulphate,  and  that 
on  plot  II.  to  previous  manuring  with  lime. — D.  A.  L. 


Experiments  on  Heart/  Soil.     E.  Giintz.     Bied.  Centr.  18 

797—798. 
Saxon  white  Zwiebel  potatoes  were  cultivated  on  six  plots, 
each  a  square  ruthe  (about  17  square  yards)  in  extent, 
6G  eyes,  weighing  2,860  grms.,  were  sown  in  two  rows  on 
each  plot  with  625  grms.  of  Chili  saltpetre  and  818  grms. 
of  potassium  salts,  besides  which  plots  III.  and  IV.  had 
200  grms.  phosphoric  acid  in  829-6  grms.  of  Thomas-slag 
powder,  and  plots  V.  and  VI.  the  same  quantity  of 
phosphoric  acid  in  1,844  grms.  of  animal  charcoal  super- 
phosphate. 

The  manures  were  mixed  with  fine  mould  and  spread 
in  the  furrows.  A  detailed  table  of  the  results  is  given, 
from  which  the  following  numbers  are  taken  : — 


Yield  in  Kilos,  per  £  Hectvre. 


With  Thomas  Slag. 

■Willi  Soluble  Phosphate. 

5,453-52 
5-71 

5,505-02 
11-23 

4.5I59-K1                   5,302-72 
7-77                       3-71 

5,881-79                  6,130-57 
5-69                        5-08 

-D.  A.  L. 


"  Clover  Sickness  "  and  its  Remedy.     Stand.  Agric.  Reps. 

March  1890. 
No  greater  service,  in  recent  times  at  least,  has  been 
rendered  to  the  farmer  by  the  entomologist  than  that  of 
identifying  the  cause  of  the  very  troublesome  plant  disease 
known  as  "  clover  sickness."  The  frequent  growth  of 
clover  as  a  nitrogen-restoring  crop  is  of  obvious  advantage, 
and  in  many  parts  of  the  country  this  is  prevented  by  the 
disease  in  question,  so  that  few  farmers  dare  to  sow  clover 
more  frequently  than  once  in  eight  years,  while  on  some 
soils  it  does  not  succeed  as  frequently  as  that.  This  subject 
is  referred  to  in  two  annual  reports  on  injurious  farm  insects, 
just  issued,  one  by  Miss  E.  A.  Ormerod,  consulting  entomo- 


logist to  the  Royal  Agricultural  Society,  and  the  other  by 
Mr.  Charles  Whitehead,  for  the  Board  of  Agriculture.  It 
is  dealt  with  in  greatest  detail  in  the  former  publication,  in 
which  the  evidence  as  to  the  cause  of  clover  sickness  bein^ 
the  eelworm  (Tylenchvs  devastatrix)  is  full  and  conclusive, 
confirming  that  which  was  obtained  in  a  previous  season. 
Better  still,  attention  is  directed  to  some  experiments 
carried  out  by  Mr.  Willis,  a  colleague  of  Sir  John  Lawes, 
at  Rothamsted,  which  point  to  the  probable  discovery  of 
an  effectual  remedy  for  the  disease.  Last  spring,  clover 
sickness  was  detected  in  one  of  the  Rothamsted  fields,  and 
it  appeared  to  he  spreading.  On  the  must  diseased  portion 
of  the  field  a  dressing  of  'A  cwt.  of  sulphate  of  potash   and 
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1  cwt.  of  sulphate  of  ammonia  per  acre  was  applied  early 
in  April,  on  another  portion  2  ewt.  of  sulphate  of  iron,  and 
on  a  third  plot  half  the  quantity  of  sulphate  of  iron.  By 
the  middle  of  Ma}-  it  was  found  that  the  disease  had 
entirely  ceased  to  exist  on  each  of  the  first  two  pieces  of 
land,  the  clover  growing  most  vigorously,  especially  on  the 
plot  dressed  with  sulphate  of  potash  and  sulphate  of  am- 
monia, on  which  there  was  not  a  gap  to  be  seen.  At  the 
end  of  July  the  good  effect  of  this  application  was  found 
to  have  extended  to  the  second  crop  of  clover,  while  the 
disease  showed  no  signs  of  existence  on  the  plot  to  which 

2  cwt.  of  sulphate  of  iron  had  been  applied,  though  it  did 
show  itself  where  only  half  the  quantity  was  used  ;  but  the 
growth  was  much  more  luxuriant  where  the  mixture  first 
named  was  put  on.  Mr.  John  Elder,  of  Uphall,  Linlithgow- 
shire, also  cured  a  crop  of  clover  of  the  disease  in  a 
previous  season  by  the  use  of  sulphate  of  ammonia  and 
potash.  A  few  more  successful  trials  of  the  kind  would 
place  the  effectiveness  of  this  remedy  beyond  all  question. 


Experiments  on  Grass  Land  near  Beading.     Stand.  Agric. 
Reps.  March  1890. 

An  account  of  the  financial  results  of  the  experiments  in 
the  application  of  various   manures  to  grass  land  which  he 

has  carried  out  during  the  last  four  years,  at  Dyson's  \V 1, 

near  Reading,  has  been  issued  by  Mr.  Martin  J.  Sutton. 
Unfortunately,  this  is  the  final  record  of  these  valuable 
experiments  as  far  as  their  present  location  is  concerned,  as 
Mr.  Sutton  has  removed  to  a  larger  farm  in  order  to  find 
greater  scope  for  his  growing  herd  of  Kerry  and  Dexter 
cattle.  In  the  pasture,  where  the  results  have  all  along 
been  most  trustworthy,  the  greatest  gains  have  been  ob- 
tained from  the  use  of  certain  manures  applied  twice  during 
the  last  three  years,  which  have  turned  out  better  than 
dressings  applied  on  another  set  of  plots  in  the  same 
pasture  twice  during  four  years.  Two  dressings  have  given 
practically  identical  results.  The  gain  per  acre  during 
three  years  from  the  use  of  3  cwt.  per  acre  of  dissolved 
bones  amounts  to  71.  15*.  9</.,  while  that  arising  out  of  the 
application  of  1  cwt.  of  nitrate  of  soda  and  jj  cwt.  of 
muriate  of  potash  is  7/.  15s.  3d.  The  former  of  tin-  two 
dressings  is  to  be  preferred,  because  stimulating  nitrogenous 
manures  injure  the  character  of  the  herbage  on  permanent 
pasture.  A  mixture  of  1  ewt.  of  basic  cinder,  1  cwt.  of 
nitrate  of  soda,  and  2  cwt.  of  kainit  takes  the  third  place, 
with  a  profit  of  41.  8s.  6:/.,  while  for  3  cwt.  of  raw  bone 
meal  a  credit  balance  of  3/.  lo.v.  9i7.  is  shown,  and  10  tons 
of  farmyard  manure  left  a  gain  of  3/.  14s.  "Ad.  On  the 
plots  which  have  been  under  treatment  for  four  years,  two 
applications  of  3  cwt.  of  superphosphate  and  2  cwt.  of 
kainit  proved  the  most  profitable  dressing,  the  net  gain  for 
the  period  being  3/.  Is.  id.  This  dressing  was  one  of  the 
most  successful  in  other  pastures,  and  should  certainly  be 
included  in  any  future  trials.  The  hay  was  valued  each 
year  at  4/.  a  ton,  and  the  gain  is  the  value  of  the  produce 
in  excess  of  that  from  the  unmanured  plots,  less  the  cost 
of  the  manures. 


Experiments  on  Barley  and  Grass  at  Cirencester.     Stand. 
Agric.  Eeps.  March  1890. 

PneiKKSsoR  Kiuch  has  issued  a  full  report  of  experiments 
on  barley  and  grass,  carried  out  by  him  on  behalf  of  the 
Royal  Agricultural  College,  Cirencester,  last  season.  The 
mean  yield  of  10  plots  of  barley,  dressed  with  2  cwt.  per 
acre  of  nitrate  of  soda,  was  40;  bushels  per  acre,  as 
compared  with  20;  bushels  obtained  from  the  unmanured 
plots,  while  14  tons  of  farmyard  manure  gave  37  bushels, 
and  half  the  quantity  27{  bushels.  A  dressing  of  3  cwt. 
of  superphosphate  and  3  cwt.  of  kainit  gave  only  3'  bushels 
per  acre  over  the  yield  of  the  unmanured  plots,  and  when 
these  manures  were  added  to  nitrate  of  soda  the  yield  was 
less  than  from  the  latter  alone.  Less  produce  was  obtained 
when  sulphate  of  ammonia,  containing  an  equal  quantity 
of    nitrogen,    was    used    instead    of    nitrate   of    soda.     The 


results  of  the  grass  experiments  are  as  below,  the  increase 
being  the  excess  over  the  produce  of  the  unmanured  plots:  — 


Manures  per  Acre. 


None 

12  tons  farmyard  manure 

■1\  ewt.  nitrate  of  soda 

2  ewt.  sulphate  of  ammonia 

5  cwt.  kainit 

5  cwt.  superphosphate 

5  cwt.  Ruano 

0  cwt.  superphosphate ~i 

t\  cwt.  nitrate  of  soda j 

3  cwt.  superphosphate } 

2  cwt.  sulphate  of  ammonia ) 

5  cwt.  kainit ^ 

5  cwt.  superphosphate ) 

5  cwt.  kainit ~] 

5  cwt.  superphosphate > 

2}  cwt.  nitrate  of  soda J 

5  cwt.  kainit 1 

5  cat.  superphosphate ;■ 

2  cwt.  sulphate  of  ammonia J 

5  cwt.  kainit ^ 

2i  cwt.  nitrate  of  s  xla J 

5  cwt.  kainit } 

2  cwt.  sulphate  of  ammonia J 


Hay. 


Increase. 


Cwt. 

28  i 

Cwt. 

411 

18 

33 

»! 

o.,i 

85 

235 

1 

30J 

75 

313 

85 

41 5 


363 


315 


371 


35J 


3'.ti 


18J 


Ml 


12i 


101 


13i 


As  arranged  here,  the  results  of  the  several  dressings  of 
manure  may  be  easily  compared.  It  will  be  seen  that  the 
farmyard  manure  gave  better  results  than  anything  except 
the  mixture  of  superphosphate  and  nitrate  of  soda,  but  not 
nearly  enough  extra  produce  to  pay  for  its  cost.  The 
increase  from  the  use  of  nitrate  of  soda  alone  is  not  very 
great,  and  that  from  sulphate  of  ammonia  is  less.  Kainit 
alone  gave  scarcely  any  increase,  but  did  well  in  conjunction 
with  either  of  the  nitrogenous  manures,  and  especially  with 
nitrate  of  soda.  Superphosphate  alone  did  fairly,  consider- 
ing its  small  cost,  aud  in  conjunction  with  either  of  the 
nitrogenous  manures  it  gave  a  considerable  increase.  The 
reduction  of  yield  which  took  place  when  kainit  was  added 
to  the  mixture  last  named  is  puzzling,  and  may  have  arisen 
from  difference  of  soil.  In  every  comparison  nitrate  of 
soda  alone,  or  in  combination  with  other  manures,  beats 
sulphate  of  ammonia.  In  relation  to  these  experiments, 
however,  it  is  desirable  to  point  out  that  the  application  of 
nitrate  of  soda  or  sulphate  of  ammonia — especially  the 
former — while  increasing  the  yield  of  hay  for  one  season, 
deteriorates  the  herbage,  whereas  superphosphate  and 
potash  (in  kainit)  improve  it. 


PATENT. 

Process  of  Manufacture  of  Ammoniacal  Calcic  Phosphate, 
G.  A.  11.  ( label',  Paris,  France.  Eng.  Pat.  5340,  March  28, 
1889.     C</. 

See  under  VII.,  page  292. 
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XVI —SUGAR.  STARCH,   GUM,  Etc. 

Invertase  and  the  Inversion  of  Cane  Sugar,    F.  \V.  Thomp- 
son.    Trans.  Laboratory  Club,  2,  63 — 71. 

Must  plants  anil  animals  ore  able  to  make  use  of  cane 
sugar  as  a  food  material.  Now  it  has  been  shown  that 
cane  sugar  injected  into  the  blood  is  removed  unchanged 
by  the  kidneys,  and  that  yeast  is  quite  unable  to  ferment 
a  solution  of  cane  sugar  if  a  small  quantity  of  potash  lie 
present,  which  destroys  its  inverting  action ;  whilst,  on  the 
other  hand,  when  the  cane  sugar  is  first  inverted,  it  rapidly 
disappears  from  the  blood  without  elimination  by  the 
kidney  in  the  first  ease,  and  is  quickly  and  completely 
fermented  in  the  second.  It  is  thus  evident  that  cane 
sugar,  as  such,  is  not  assimilable,  but  requires  to  be 
inverted  for  use  as  a  food.  It  has  been  found  that  the 
small  intestine  of  man  and  the  higher  animals  possesses 
this  property  of  inversion,  as  also  do  all  varieties  of  yeast 
jet  examined. 

The  sugar  cane  and  beet  store  up  cane  sugar  as  a  reserve 
material ;  they  have  no  power  of  inverting  it.  during  the  first 
stage  of  their  growth,  but  during  the  second  (flowering  and 
fruiting)  this  property  is  present  in  a  marked  degree. 

The  common  method  of  artificially  inverting  cane  sugar 
is  by  the  action  of  dilute  acids.  Invertase  may  be  used 
for  this  purpose;  it  is  prepared  from  yeast  by  pounding 
with  sand,  washing  the  broken  yeast  cells  with  water  and 
precipitating  the  filtered  washings  with  alcohol,  when  a 
syrupy  precipitate  is  obtained  which  may  be  dried  and 
powdered  ;  it  is  called  invertase  or  invcrtin,  although  it 
probably  contains  only  a  small  amount  of  the  pure  .ferment. 
The  published  analyses  of  this  body  vary  greatly.  It  has 
no  action  on  any  other  carbohydrate  than  cane  sugar, 
which  it  hydrolases  into  a  mixture  of  levulose  and 
dextrose,  commonly  called  invert  sugar.  Alkalis  destroy 
this  action;  very  dilute  acids  (1:100,000)  increase  the 
action,  but  quantities  only  slightly  greater  destroy  it. 
It  is  able  to  invert  many  times  its  weight  of  cane  sugar 
and  is  probably  not  destroyed  by  so  acting.  The  rapidity 
of  the  inversion  increases  with  the  temperature,  being  most 
active  at  160° — 170°  P.,  but  a  slightly  higher  temperature 
destroys  it.  As  the  vitality  of  the  yeast  cell  is  destroyed 
considerably  below  the  temperature  of  greatest  activity  of 
the  invertase,  the  author  has  utilised  this  fact  in  a  patented 
process  for  inverting  sugar  commercially,  first  heating  the 
cane  sugar  solution  to  160° — 170°  F.  and  then  introducing 
the  yeast,  whereby  all  fermentative  power  is  destroyed 
whilst  the  inverting  power  is  unimpaired.  After  standing 
some  hours  the  sugar  is  completely  inverted. — A.  L.  S. 


Xylose.     H.  J.  Wheeler  and  B.  Tolleus.     Annalen,  254, 
304—320. 

This  second  pentaglucose,  C5H,|,Os,  is  obtained  from  wood 
gum  (Holzgummi)  by  hydrolysis,  the  yield  amounting  to 
about  33  per  cent.  It  crystallises  in  needles  melting  at 
145°,  about  10°  lower  than  the  isomeride,  arabinose.  Its 
specific  rotation  is  (  +  )  18° — 19°  ;  at  the  moment  of  solution 
much  higher  numbers  are  obtained  (Birotation)  e.g.  (a)„  = 
85  "86°,  after  being  five  minutes  dissolved. 

It  yields  no  Ievulinic  ac'd  on  boiling  with  hydrochloric 
acid.  Heated  with  sulphuric  acid  diluted  with  3  vols,  of 
water  it  yields  furfuran  ;  converted  into  furfuramide  the 
yield  of  the  latter  is  estimated  as  25 '5  per  cent.  The 
products  of  oxidation  by  nitric  acid  contain  trihydroxy- 
glutaric  and  trihydroxybutyric  acids,  but  no  mucic  or 
saccharic  acid.  The  osazone  (m.p.  155J)  has  the  formula 
t'^IT.^N^O;,.  The  molecular  weight  determined  by  Kaoult's 
method  is  154— 156.— C.  F.  C. 


cent.).  For  the  determination  of  rotation  it  was  necessary 
to  dissolve  in  a  solution  of  sodium  hydrate  (2  per  cent.), 
in  which  condition  the  number  —  69-02  was  obtained,  as  the 
mean  of  14  readings.  By  sulphuric  acid  hydrolysis  (Stone 
and  Tollens)  and  conversion  of  the  furfuran  into  furfuramide 
22- fi  per  cent,  of  the  latter  was  obtained. 

Wood  Gum  from  Fir  Wood. — The  yield  obtained  was 
small,  viz.,  ol  per  cent.  By  hydrolysis, 'xylose  was  formed 
and  identified  alter  isolation. 

II  on, I  Gum  ond  Xylose  from  Jute. — By  treatment  of  the 
fibre-substance  with  .'i  per  cent,  sodium  hydrate  solution,  a 
derivate  was  obtained  and  isolated:  tin-  yield  was  1-7  per 
cent.,  and  the  substance  on  combustion  was  found  to  contain 
C  42-9,  H  6-3.  To  isolate  xylose  the  original  fibre  was 
operated  upon,  and  a  yield  of  0  per  cent,  of  the  pure  sub- 
stance obtained.  This  observation  accords  with  the 
researches  of  Cross  anil  Bevan  (.I.Chcm.  Soc.  55  200)  in  so 
far  as  they  have  shown  that  furfuran  is  obtained  in  quantity 
as  a  final  product  of  hydrolysis  of  the  fibre-substance:  the 
source  of  which,  the  authors  show,  is  probably  the  pentaglu- 
cose in  question,  the  molecule  of  which  is  represented  in  the 
lignone  complex. 

Substances  yielding  pentaglucoses  on  hydrolysis  may  be 
generally  recognised  by  means  of  tin-  well-known  reaction 
with  phloroglucol  and  hydrochloric  acid. 

The  brilliant  red  colouration  is  obtained  with  the  follow- 
ing :  (a.)  which  yield  arabinose  on  hydrolysis  : — Gum  arabic, 
cherry  gum,  tragacanth,  bran,  quince  mucilage,  and  the 
cellular  tissue  of  the  beet  ;  (A.)  which  yield  xylose : — Jute, 
wood  gum  (from  beech  and  fir  woods),  fir  woods,  husks  of 
ceivuls.  &e.  The  reagent  is  best  employed  in  the  form  of  a 
saturated  solution  of  the  phenol  in  hydrochloric  acid  of 
1*19  sp.  gr.  The  absence  of  nitric  acid  must  be  ensured,  as 
it  determines  a  similar  colouration  of  the  reagent. 

In  conclusion  the  authors  point  out  that  wood  gum  is 
distinguished  from  the  lignocelluloses  by  solubility  in 
alkaline  solutions  in  the  cold,  whereas  they  confirm  the  con- 
clusions of  Cross  and  Bevan  (loc.  eit.)  iii  stating  that  the 
former  are  not  resolved  by  simple  hydrolysis.  — C.  F.  C. 


Heseareh.es  on  Wood  Gum  (Holzgummi).     11.  .1.   Wheeler 

and  B.  Tollens.     Annalen,  254,  320 — 333. 
Wood  Gum  from  Beech  Wood. — The  analyses  of  the  authors 
gave    numbers    corresponding  with   the   formula    C6H,0Os, 
calculated  with  exclusion  of  the  ash  constituents  (2  ■  3  per 


On    Compounds   of  Raffinose  with   Bases  (Raffinosates). 

K.  Beythien  and  B.  Tollens.     Annalen,  255,  195—213. 
The  raffinose  used  was  obtained  from  strontium    molasses, 
by    pressing    the    honey-like    syrup,    which    contaim  .1     a 
number  of  long  needle-shaped  crystals  ;  recrystallising  the 
solid  mass  from  water,  again   pressing   and   dissolving  the 
mass  in  60—70  per  cent,  alcohol,  treating  with  charcoal  and 
crystallising.     As  the  preparation,  although  in  other  respects 
satisfactory,  yet  reduced    Fchling's  solution  slightly,  it  was 
redissolved  in  half  its  weight  of  water,  a    little  slaked  lime 
added,  warmed  until   the  reducing  power  disappeared,   then 
mixed  with  three  parts  of  95  per  cent,  alcohol,   treated  with 
charcoal,  and  the  small  quantity  of  lime  in  solution  precipi- 
tated by  carbon  dioxide.     The'  raffinose  crystallising  from 
this  solution  was  quite  white,  did  not  reduce  Fehling's  solution 
in  the  slightest,  and  5  grms.  of  the  dry  substance  in  50  cc. 
of  water   had   at    20°  C.  an  optical    activity  equivalent  to 
(a)»=  104-4.     The  crystals  had  a  composition  corresponding 
to  the  formula  C)sH3201(!,  5  H,G.     Before  the  authors  took 
up  the  work  only  the  sodium  raflinosate  was  definitely  known, 
although    there  were  reasons   for   supposing   that  raffinose 
formed  compounds  similar  to   cane   sugar   with  calcium  and 
strontia,    as   raffinose    is    found    in    quantity   in   the  liquid 
obtained  when  the  strontium  or  calcium  compound  formed  in 
purifying  sugar  molasses  is  decomposed  by  carbon  dioxide. 
They  have  prepared  the  following  compounds  :  — 

Strontia-raffinosate. — 5  grms.  of  raffinose,  10  grms.  of 
purified  crystalline  strontia,  and  20  re.  of  water  are  placed 
in  a  flask  furnished  with  a  reflux  condenser,  and  heated 
4 — 6  hours  on  a  salt-water  bath.  The  granular  precipitate 
is  then  filtered  hot  by  the  suction  pump  and  washed  first 
with  hot  strontia  water  and  then  with  alcohol,  commencing 
with  weak  and  ending  with  absolute,  and  lastly  with  ether. 
The  white  powder  is  exposed  over  sulphuric  acid  for  some 
days,  and  has  then  a  composition  corresponding  with  the 
formula  Ci8H320lc,  2  SrO,  H20.     When  the  reaction  takis 
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place  in  the  presence  of  weak  alcohol  the  same  compound  is 
formed.  If  the  substance  he  heated  up  very  slowly  to  80° 
in  a  stream  of  dry  air  it  loses  its  molecule  of  water  and 
remains  colourless,  but  if  it  he  heated  up  too  rapidly  it 
becomes  yellow,  and  it  is  then  almost  impossible  to  remove 
all  the  water.  Whatever  proportions  of  materials  are  used 
no  other  compound  of  this  nature  is  formed.  It  cannot  be 
easily  prepared  by  proceeding  exactly  as  in  the  preparation 
of  the  snerates.  The  theoretical  quantity  of  raffinose  is  not 
obtained  on  decomposing  this  compound  by  carbon  dioxide, 
so  that  some  of  it  must  be  inverted  or  otherwise  decomposed 
in  this  reaction. 

Baryta-raffinosate. — The  attempt  to  prepare  a  baryta 
compound  in  the  same  way  as  the  strontium  compound  was 
unsuccessful.  On  dissolving  3  grms.  of  crystallised  baryta 
in  GO  grms.  water,  and  adding  as  much  alcohol  as  possible 
without  causing  a  precipitate,  and  then  a  solution  of  2  ■  5  grms. 
of  raffinose  in  5  grms.  of  water,  a  precipitate  is  thrown  down 
which  adheres  to  the  side  of  the  vessel,  and  on  drying  is 
found  to  have  a  composition  corresponding  to  the  formula 
( !lsTJ33016BaO.  If  half  as  much  again  of  baryta  be  employed 
a  compound  is  obtained  whose  composition  agrees  fairly 
well  with  the  formula  C18H320li;.2  BaO. 

Lime-raffinosate. — 3  grms.  raffinose,  100  cc.  of  water  and 
0'4  gnu.  of  calcium  hydrate  digested  at  the  ordinary 
temperature,  filtered  and  heated  for  some  hours  on  the  water 
bath,  gives  a  precipitate  which  after  having  been  filtered  by 
the  suction  pump,  washed  first  with  hot  water  and  then  with 
alcohol  of  gradnally  increasing  strength,  and  lastly  with 
ether  and  dried  over  sulphuric  acid,  possesses  a  composition 
corresponding  to  C^H^O,,.,,  3  CaO,  2  H.20.  It  loses  its  water 
when  heated  to  100°  in  a  current  of  dry  air. 

Lead  O.vide-raffinosate. — A  compound  is  obtained,  having 
the  formula  C18H3s018,  3  PbO,  either  by  adding  a  solution 
of  lead  acetate  (25  cc.  of  a  sp.  gr.  1  '232,  to  which  as  much 
ammonia  as  possible  has  been  added  without  producing  a 
precipitate)  to  a  solution  of  raffinose  (5grms.  in  20  cc.  water) ; 
or  by  precipitating  with  alcohol  a  solution  containing  3  grms. 
of  raffinose  in  10  cc.  of  water  and  10  cc.  of  the  solution  of 
lead  acetate,  and  drying  the  precipitate  obtained  in  either 
way  at  100°  C.  One  of  the  authors  pointed  out  previously 
(Vereinzeitschrift,  39.  748)  that  even  dilute  raffinose  solu- 
tions are  precipitated  by  ammoniacal  lead  acetate,  but  that 
the  precipitation  is  not  complete. 

Soda-raffinosate.  —  In  a  former  examination  of  these 
compounds  (Ann.  232,  182  ;  this  Journal,  1886,  243) 
Bischbieth  and  Tollens  came  to  the  conclusion  that  the 
formula  of  crystallised  raffinose  was  C^H^O^  10  HoO,  but 
in  consequence  of  the  experiments  of  Tollens  and  Mayer 
(Her.  21,  15G6)  and  Brown  and  Morns  (J.  Chem.  Soc.  1888, 
610),withBaoult's  freezing  method  and  of  DeVries'  (Compt. 
Bend.  106,  751)  on  the  diffusion  coefficient  of  raffinose 
solutions,  which  all  point  to  a  formula  C|SH3,016,  5  H=0, 
the  authors  have  considered  a  further  examination  to  be 
necessarj'. 

A  strong  aqueous  solution  of  raffinose  is  added  to  sodium 
alcoholate  contained  in  a  mortar.  On  adding  absolute  alcohol 
a  tough  granular  precipitate  is  formed  which  adheres  to  the 
mortar ;  the  precipitate  is  purified  by  resolution  in  water  and 
reprecipitation  with  alcohol  and  rubbed  down  first  with 
absolute  alcohol  and  then  with  ether.  According  to  the 
amount  of  sodium  used,  the  amount  of  the  element  in  the 
resulting  precipitates  is  either  one,  two,  three,  or  four  atoms 
to  one  molecule  raffinose  ;  the  authors  consider  that  two 
compounds  only  are  formed,  having  respectively  the  formula 
C18H,,016Na  and  C,sH31016Na.NaOH.— A.  L.  S. 


On  the  flrharioiir  of  Inverted  Raffinose  with  Phenyl- 
hydrazine.  K.  Bevthien  and  B.  Tollens.  Annalen.  255, 
214— 21G. 

It  has  been  observed  that  the  inversion  of  raffinose,  by 
heating  with  dilute  sulphuric  acid,  occurs  in  two  stages.  In 
the  first,  the  optical  activity  is  almost  halved  ;  this  occurs 
after  a  short  heating.  In  the  second,  the  optical  activity 
falls  to  about  20°,  and  levulosc,  galactose,  and  dextrose  are 


produced ;  this  is  completed  only  after  several  hours' 
heating.  One  of  the  authors  and  others  have  already 
investigated  the  first  stage  of  the  inversion,  and  levulosc  has 
been  isolated  but  not  crystallised  from  the  products. 

The  authors  have  sought  to  throw  further  light  on  this 
stage.  They  digested  10  grms.  of  raffinose,  90  cc.  of  water, 
and  9  cc.  of  hydrochloric  acid  (sp.  gr.  1-19)  for  10  minutes 
at  68°  C.  ;  after  cooling,  a  slight  excess  of  silver  carbonate 
was  added  and  the  filtered  solution  made  up  to  200  cc. 
This  was  heated  on  the  water-bath  with  20  grms.  of  phenyl- 
hydrazine  and  40  grms.  of  acetic  acid.  The  yellow  precipitate 
was  filtered  out  and  digested  with  acetone.  The  yellow 
mass  remaining  was  recrystallised  from  alcohol,  and  was 
found  to  be  identical  with  dextrosazouc  and  levulosazone  ; 
but  as  it  has  already  been  observed  that  the  glucose  pro- 
ducing this  is  strongly  levo-rotatory,  it  follows  that  this 
glucose  is  levulose.  They  agree  with  Scheibler  (Her.  22, 
1678;  this  Journal,  1889,718)  in  thinking  that  in  partly 
inverted  raffinose,  besides  levulose,  there  exists  a  compound 
of  dextrose  and  galactose,  as  'galactose  will  not  crystallise 
out  of  these  solutions.  They  have  not  obtained  mannose- 
phenylhydiazone  from  this  solution  as  Fischer  (Ber.  22,  368  ; 
this  Journal,  1889,297)  has  indicated.  The  optical  activity 
of  the  partly  inverted  solution  was  found  to  be  50'9°aud 
1  cc.  of  Fehling's  solution  was  reduced  by  0'0077  grm.  of 
inverted  raffinose. — A.  L.  S, 


Observations  an  the  Melting  Paints  of  the  Osazones  and 
the  Use  ofPhenylhydrazine.  K.  Bevthien  and  B.  Tollens. 
Annalen,  255,  217—221. 

In  determining  the  melting  points  of  the  osazones,  the 
authors  find  that  it  is  very  important  that  the  temperature 
be  raised  quickly,  and  for  the  identification  of  an  unknown 
osazone  they  recommend  that  the  melting  point  he  deter- 
mined side  by  side  with  the  osazone  which  it  is  supposed  to 
be.  They  find,  for  instance,  that  the  melting  point  of 
levulosazone  varies  from  208°  to  185°,  when  the  time  of 
heating  varies  from  13 — 101  minutes.  A  point  of  importance 
in  the  preparation  of  the  osazones  is  not  to  completely 
evaporate  the  mixture  of  hydrazine  and  sugar,  as  Low  lias 
done  in  preparing  the  so-called  formose  derivative.  On 
evaporating  to  dryness  15  grms.  of  phenylhydrazine  hydro- 
chloride, 22-5  grms.  of  sodium  acetate,  and  150  grms.  of 
water  on  the  water-bath,  sodium  chloride  crystallised  out 
and  a  reddish  oil  which  crytallised  on  cooling  was  obtained. 
The  salt  was  dissolved  out  with  water,  and  the  residue 
recrystallised  from  alcohol  was  found  to  be  monoacetyl- 
phenylhydrazine,  m.p.  128'  5°.  The  authors  think  that  this 
might  be  mistaken  for  an  osazone.  Tollens,  in  a  note, 
states  that  phenylhydrazine  produces  nasty  sores  if  allowed 
to  get  on  the  hand. — A.  ti.  S. 


On  the  Formation  of  Lactie  Acid  by  the  Action  of  Pases 
on  Jtaffinose  and  Cane  Sugar.  Raffinose  not  formed  by 
the  Action  of  Lime  or  Strontia  on  Cane  Sugar.  K. 
Beythien,  E.  Parens,  and  B.  Tollens.  Annalen,  255, 
'j-2'2 228. 

The  observation  (see  page  310)  that  unless  strontia- 
raffinosate  is  dried  very  gradually  it  becomes  yellow,  led  the 
authors  to  make  the  following  experiments:  — 

Baffinose  (40  grms.)  and  crystallised  strontia  (90  grms.) 
were  boiled  with  water  (1,000  grms.)  for  three  days  of  eight 
hours  each  in  a  Mask  with  reflux  condenser.  The  iaffinosate 
at  first  precipitated  gradually  redissolved ;  the  sedation 
was  filtered,  and  the  strontia  removed  by  the  slighest  excess 
of  sulphuric  acid.  The  filtered  solution  was  shaken  up  with 
ether,  the  ethereal  solution  separated  and  evaporated,  when 
0'6  grm.  of  an  acid  syrup  remained;  this  was  diluted  with 
water,  boiled  with  zinc  oxide,  which  it  dissolved,  and  filtered. 
The  filtrate  gave  crystals,  which  were  found  to  be  zinc 
lactate.  Baffinose  was  recovered  from  the  aqueous  solution 
from  which  the  ether  was  separated.  Cane  sugar  treated  in 
the  same  way  yielded  the  same  amount  of  lactic  acid.  Cane 
sugar  treated  similarly  with  its  own  weight  of  lime  (as  milk 
of  lime)  gave  only  0-  1  per  cent,  of  lactic  acid  ;  when,  how- 
ever, the  action  was  allowed  to  go  on  for  double  the   time 
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(48   hours  spread  over  5 — 6  days)  1  percent,  of  lactic  acid 
was  obtained. 

I  lias  been  stated  that  raffinose  is  formed  during  sugar 
retining  by  the  action  of  lime  or  strontia  on  cane  sugar. 
The  liquid  obtained  in  the  last-mentioned  experiment 
(300  gnus,  of  cane  sugar  and  300  grms.  of  lime  with 
6  litres  of  water,  heated  for  48  hours  at  the  boiling  point) 
freed  from  lactic  acid  was  evaporated.  Eight  grms.  of  the 
syrup  (containing  5  grms.  of  solid  matter)  were  oxidised 
with  60  cc.  of  nitric  acid  (sp.  gr.  1*15),  the  solution 
evaporated  to  one-third  of  its  volume,  and  allowed  to  stand  ; 
not  a  trace  of  mucic  acid  crystallised  out.  As  raffinose, 
when  treated  in  this  way,  yields  mucic  acid,  it  is  evident 
that  no  raffinose  is  formed  hy  the  action  of  lime  on  cane 
sugar.  The  same  result  was  obtained  when  a  similar  experi- 
ment was  made,  using  strontia  instead  of  lime. — A.  L.  S. 


On  Lactic  Acid  from  Molasses.     K.  Bevthien,  E.  Parcus, 
and  B.  Tollens.     Annalen,  255,  228—229. 

Although  lactic  acid,  as  shown  in  the  previous  abstract, 
must  he  formed  in  sugar  refining,  besides  what  may  lie 
produced  by  decomposition  or  fermentation  of  the  beet- 
roots, yet  no  mention  has  been  made  of  it  in  the  literature 
of  the  subject.  The  authors  have  estimated  the  amount  of 
lactic  acid  in  a  sample  of  molasses  ;  50 — 200  grms.  of 
molasses  from  different  sources  were  diluted  with  half  their 
weight  of  water,  made  just  acid  with  sulphuric  acid  and 
shaken  up  with  ether.  The  ethereal  solution,  smelling  of 
butyric  acid,  was  evaporated  on  the  water-bath  with  a  little 
water  until  this  smell  disappeared,  and  then  converted  into  the 
zinc  salt ;  this  was  purified  by  precipitation  from  its  solution 
with  absolute  alcohol,  and,  after  treatment  with  charcoal, 
recrystallised.  It  was  found  to  he  zinc  lactate,  equivalent 
to  0'5  per  cent,  of  lactic  acid. — A.  L.  S. 


On  Sorbite.  C.  Vincent  and  Delaehanal.  Compt.  Kcnd. 
109,  676—679. 
Sorbite  occurs  in  all  fruits  of  the  order  Rosacea-,  such  as 
pears,  apples,  medlars,  cherries,  plums,  prunes,  peaches,  and 
apricots.  Some  of  these  are  particularly  rich  in  sorbite. 
Erom  pears  the  authors  have  extracted  8  grms.  of  sorbite 
per  kilo.,  and  from  cherries  and  prunes  7  grms.  per  kilo. 

Action  of  Hydriodic  Acid  upon  Sorbite. — When  sorbite  is 
acted  upon  by  a  large  excess  of  hydriodic  acid  and  distilled, 
a  mixed  product  is  obtained,  consisting  of  hydriodic  acid 
(and  dissolved  iodine)  together  with  a  dense  liquid  insoluble 
in  water.  This  liquid  is  easily  separated  by  decantation, 
and  consists  essentially  of  hexyl-j8-iodide,  C6HrJI,  coloured 
brown  by  excess  of  iodine.  150  grms.  of  iodine  are 
gradually  added  to  90  cc.  of  water  and  35  grms.  of  red 
phosphorus  contained  in  a  half-litre  retort,  60  grms.  of 
crystallised  sorbite  are  then  introduced,  and  the  whole  gently 
heated,  a  current  of  carbon  dioxide  being  passed  through 
the  apparatus.  As  soon  as  the  reaction  begins  the  heating 
is  stopped  ;  after  it  has  finished  the  retort  should  be  again 
heated,  so  as  to  distil  over  the  last  traces  of  iodide.  The 
yield  of  iodide  obtained  is  63  grms.  (theoretical  yield  =  66' 6). 
The  crude  iodide,  after  washing  and  drying,  boils  at  167°, 
under  a  pressure  of  753  mm.  Heated  with  alcoholic  potash, 
it  saponifies  readily,  and  on  distillation  the  alcohol  is 
obtained  saturated  with  the  hydrocarbon,  which  separates 
out  on  addition  of  water.  The  crude  hydrocarbon,  after 
fractional  distillation,  yields  /3-hexylene,  C6H13>  boiling  at 
68-5°  (735  mm.  pressure).  The  constitution  of  this  is 
shown  by  the  fact  that,  when  oxidised  witli  sulphuric  acid 
and  bichromate,  it  yields  acetic  and  butyric  acids. 

The  authors  find  that  mannite,  when  treated  with  hydriodic 
acid,  yields  the  same  quantity  of  hexyl  iodide ;  also  that 
this,  on  treatment  with  alcoholic  potash,  yields  the  same 
products  as  in  the  case  of  sorbite,  and  in  the  same 
proportion. — 1).  E.  J. 


On  a  New  Sugar  of  the  Aromatic  Series.     Maqnenne. 
Compt.  Rend.  109,  812—814. 

There  is  an  article  known  in  commerce  as  "  Finite, "  which 
is  a  sugar  derived  from  Pinus  lambertiana.  In  its  ready 
solubility  in  water,  its  slight  solubility  in  alcohol,  and  its 
crystalline  form  it  resembles  the  pinite  of  Berthelot.  It  is, 
however,  more  dextro-rotatory  than  pinite.  It  is  proposed 
to  call  it  fi-pinite.  Its  formula  lies  between  C-HuOc  and 
C8H1607,  and  it  closely  resembles  sennite,  with  which  it  may 
be  identical.  It  is  readily  attacked  by  warm  hydriodic 
acid.  The  product  so  produced,  when  purified  by 
precipitation  from  alcohol,  is  very  soluble  in  water,  almost 
insoluble  in  alcohol,  and  quite  insoluble  in  ether.  Its 
melting  point  is  246  C.  It  exactly  corresponds  in  compo- 
sition to  the  glucoses  and  its  molecular  weight,  as  determined 
by  Raoult's  method,  is  176° — 178°.  It  is  an  aromatic 
derivative,  and  is  isomeric  with  inosite.  The  name  B-inosite 
has  been  attached  to  it. — S.  G.  U. 


On  0- Inosite.     Maquenne.     Compt.  Rend.  109,  968— 9/0. 

The  author  has  shown  (see  previous  abstract)  that  by  heating 
pinite  with  an  excess  of  hydriodic  acid  at  120°,  methyl 
iodide  is  formed,  together  with  a  new  sugar,  named  /3-inositc 
by  the  author.  Now  this  sugar  is  an  isomer  of  ordinary 
inosite.  Its  chemical  properties  are  the  same  as  the  latter. 
Thus  a  benzene  additive  compound  may  be  prepared  from 
it,  which  is  a  derivative  of  hexamethylene,  so  far  as  physical 
properties  are  concerned.  It  is  distinguished  by  far  greater 
solubility,  higher  melting  point,  by  its  crystalline  form,  and 
that  of  its  ethers,  which  have  no  resemblance  whatever  to 
the  corresponding  compounds  of  ^-inosite.  Einally,  the 
new  sugar  also  turns  the  plane  of  polarised  light  to  the 
right  (a)D  =  65°.  The  latter  property  may  be  put  down 
to  a  disymmetrical  constitution  of  /3-inosite,  which  find 
expression  in  the  fact  that  two  hydroxides  are  joined  to 
the  same  carbon  atom. 

Pinite  is  a  mono-methyl  derivative  of  /3-inosite.  Its 
composition  is  C?H14Of„  and  it  is  therefore  an  isomer  of 
bornesite  and  quebrachite,  but  differs  both  in  composition 
and  properties  from  quercitc. — A.  E. 


On  Matezite  and  Matezo-dambose.     C.  Combes.     Compt. 
Rend.  HO,  46—47. 

Matkzite  is  a  sugar  isolated  by  Girard  (Compt.  Rend.  76, 
995)  from  the  juice  of  the  caoutchouc  of  Madagascar,  from 
which,  by  treatment  with  hydriodic  acid,  he  obtained 
matezo-dambose,  a  sugar  isomeric  with  the  glucoses. 
Pinite,  obtained  from  Pinus  lambertiana,  and  called  /3-pinite 
(see  two  preceding  abstracts)  to  distinguish  it  from 
Berthelot's  pinite,  gives  on  treatment  with  hydriodic  acid 
a  sugar  isomeric  with  inosite,  which  is  hence  called  /3-inosite. 
B3-  comparing  their  melting  points  and  their  rotatory  power 
the  author  shows  that  matezite  and  /3-pinite  arc  the  same 
body  and  that  matezo-dambose  and  $  inosite  are  similarly 
one  and  the  same  thing. — S.  G.  R. 


Melitriose  and  Melibiose.     C.  Scheibler  and  II.  Mittclmeicr. 
Ber.  22,  3118—3124. 

The  authors  (this  Journal,  1889,  718)  have  previously 
shown  that  the  inversion  of  melitriose  by  means  of  dilute 
acids  takes  place  in  two  stages,  in  the  first  of  which  levulose 
and  melibiose  are  produced,  the  melibiose  being  subse- 
quently split  up  into  dextrose  and  galactose.  In  the 
present  communication  the  authors  prove  the  identity  of 
melitriose,  or  raffinose,  with  Berthelot's  melitose.  This  is 
contrary  to  the  opinion  held  by  Berthelot  himself,  that 
melitose  is  a  compound  of  raffinose  and  eucalyn.  The 
authors  have  prepared  melitose  from  cotton-seed  flour, 
according  to  Berthelot's  directions,  and  find  it  to  be 
identical  in  every  respect  with  melitriose.  They  further 
find  eucalyn  to  be  identical  with  melibiose.  Invcrtin  acts 
ui.iiii  melitriose  in  a  similar  manner  to  dilute  acids. 
Melibiose  and  levulose  are  first  formed,  the  melibiose 
being    further    converted    by    prolonged    treatment    with 
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invertin  into  galactose  and  dextrose.  This  agrees  with  the 
observations  of  Tollens,  and  also  of  Loiseau  (Compt.  Eend. 
109  548)  who  found  that  melitriose  is  completely  ferment- 
able under  the  action  of  beer  yeast.  The  authors  have  made 
some  experiments  to  determine  the  constitution  of  melitriose 
and  melibiose.  Under  the  action  of  sodium  amalgam,  meli- 
biose  (which  is  best  prepared  by  the  partial  fermentation  of 
melitriose)  is  converted  into  a  substance  having  no  reducing 
action  on  Fehling's  solution.  This  body,  which  may  be 
called  melibiotite,  forms  an  uncrystallisable  syrup.  Its 
solution  when  boiled  with  dilute  sulphuric  acid  for  a  short 
time  acquires  a  powerful  reducing  action  on  Fehling's  solu- 
tion.    These  reactions  may  be  represented  as  follows : — 


C12H,:Ou  +  Hs  =  ChHjA, 

II. 
CjjHaO,,  +  H20  =  G6H,,06  +  C6H,A 

The  inversion  products  of  melibiotite  were  found  to 
contain  only  one  glucose,  namely  galactose.  From  these 
results  it  is  probable  that  the  free  aldehyde  group  contained 
in  melibiose  is  situated  in  the  dextrose  residue.  The  form- 
ation of  melibiose  from  melitriose  indicates  that  in  the 
latter  body  the  dextrose  residue  must  occupy  a  position 
between  the  levulose  and  galactose  residues,  thus: — 


R' 

I 


R" 

I    I 


Levulose  residue. 


Dextrose  residue. 


Galactose  residue. 


The  linking  between  R'  and  R"  is  probably  very  similar 
to  that  existing  between  the  levulose  and  dextrose  residues  in 
cane  sugar ;  whilst  the  junction  between  R"  and  R'"  more 
closelv  resembles  the  combination  of  the  dextrose  and 
galactose  residues  in  milk  sugar.  In  fact,  melibiose  bears 
a  close  relationship  to  milk  sugar.  Like  the  latter,  it  is 
composed  of  galactose  and  dextrose,  it  contains  the  free 
aldehyde  group  in  the  dextrose  residue,  and  is  fermentable 
only  by  very  vigorous  yeast.  According  to  Fischer,  in 
milk  sugar  the  aldehyde  group  of  the  galactose  is  united 
to  two  carbinol  groups  of  the  dextrose  residue  with  elimi- 
nation of  water.  This  formula  is  also  the  most  probable 
for  melibiose,  the  difference  between  it  and  milk  sugar  being 
due  to  the  different  relative  positions  occupied  by  the 
carbinol  groups  taking  part  in  the  anhydride  formation. 

— H.  T.  P. 


Mannose.      E.   Fischer  and   J.   Hirschberger.      Ber.   22, 
3218—3224. 

The  authors  (this  Journal,  1888,  508;  1889,  297  and  558) 
have  previously  shown  that  the  constitution  of  mannose  is 
the  same  as  that  of  dextrose,  and  that  on  oxidation  with 
bromine  it  yields  mannosic  acid,  which  differs  from  the 
other  acids  of  the  same  formula  hitherto  known.  They  also 
pointed  out  the  probable  identity  of  seminose,  prepared  by 
Reiss  (this  Journal,  1889,  406)  from  vegetable  ivory  with 
mannose.  Further  experiments  completely  confirm  the 
correctness  of  this  assertion.  Seminose  was  prepared  from 
vegetable  ivory,  and  was  found  to  agree  in  all  its  properties 
with  mannose.  Hitherto  the  authors  were  unable  to  obtain 
mannosic  acid  and  its  salts  in  a  crystalline  condition ;  but 
by  heating  the  crude  acid  with  phenylhydraziue  acetate  it 
is  converted  into  a  hydrazide  from  which  crystalline 
mannosates  are  most  readily  obtainable.  The  authors  give 
the  details  of  a  method,  based  on  the  above  fact,  by  means 
of  which  considerable  quantities  of  mannosic  acid  may  be 
prepared  with  comparatively  little  trouble  directly  from 
vegetable  ivory  without  previous  isolation  of  the  mannose. 
The  hydrazide  of  mannosic  acid  forms  small,  colourless, 
oblique  prisms,  melting,  when  quickly  heated,  at  214° — 
216°  C,  with  evolution  of  gas.  It  is  readily  soluble  in  hot 
water,  difficultly  soluble  in  cold  water  and  alcohol,  and 
closely  resembles  the  corresponding  compounds  of  gluconic 


and  arabiuosic  acids.  Mannosic  acid  is  prepared  from  the 
hydrazide  by  boiling  with  baryta  water.  The  liberated 
phenylhydrazine  is  extracted  by  means  of  ether,  and 
tlie  remaining  barium  mannosate  exactly  decomposed  with 
sulphuric  acid.  The  solution  of  mannosic  acid  deposits  on 
concentration  the  corresponding  lactone,  in  starry  masses  of 
colourless  shining  needles.  This  lactone,  C6H10O6,  melts  at 
149° — 153d  C.  It  is  readily  soluble  in  water,  slightly 
soluble  in  hot  alcohol,  from  which  it  crystallises  on  cooling. 
A  solution  containing  2  •  0004  grms.  of  the  lactone  in  14 '0062 

grms.  of  water  has   a  sp.  gr.  d  — ■—  =  l- 0381,  and  has  an 

optical  activity  of  +  o' 58°  in  a  1  decimetre  tube  at  20°  C. 
The  specific  rotary  power  is  therefore  +  53"81°.  An 
aqueous  solution  of  the  lactone  reacts  neutral,  but  it 
decomposes  carbonates  on  boiling  with  formation  of 
mannosates. 

Calcium  Mannosate,  Ca(C6HnOr)2  +  2  H20,  forms  aggre- 
gations of  microscopic  prisms.  It  has  the  above  composition 
when  dried  at  108°  C. 

Strontium  Mannosate  crystallises  from  dilute  alcohol  in 
small,  shining,  oblique  prisms.  Dried  at  108'  C.  its 
composition  is  Sr(C6Hll07);  3  H.O.  At  120'  C.  it  changes 
to  a  yellow  colour. 

Barium  Mannosate,  Ba(CcHnO;.):,  has  not  been  obtained 
in  a  crystalline  state. 

Mannosic  acid  is  undoubtedly  different  to  the  mannitic 
acid  which  Gorup  prepared  by  the  oxidation  of  mannite 
with  platinum  black. 

Mannosic  lactone  yields,  on  oxidation  with  nitric  acid,  a 
dibasic  acid,  which  appears  to  be  different  from  saccharic, 
meta-saccharie  and  iso-saccharic  acids.  It  forms  a  difficultly 
soluble  crystalline  calcium  salt,  and  also  an  insoluble 
crystalline  double  hydrazide. 

Mannose  is  readily  fermentable  by  means  of  yeast,  ethyl 
alcohol  being  formed.  The  authors  suggest  that  alcohol 
might  lie  profitably  manufactured  on  a  commercial  scale 
from  vegetable  ivory  waste.  All  that  would  be  necessary 
would  be  to  invert  the  waste  by  means  of  hydrochloric  acid, 
and  after  neutralisation  with  lime  to  ferment  the  mannose, 
the  alcohol  formed  being  removed  by  distillation. 

Mannose  yields  with  acetyl  chloride  a  body  which  closely 
resembles  acetochlorohydrose.  It  is  difficultly  soluble  in 
water,  and  on  prolonged  warming  with  water  is  decomposed 
into  mannose  and  acetic  and  hydrochloric  acids. — H.  T.  1\ 


The  Production  of  Indian  Sugars.     Board  of  Trade  Journal, 
8,  334—336. 

The  sugar-cane,  which  originally  grew  wild  in  India,  is 
found  to  flourish  in  the  Western  hemisphere  only  in  those 
countries  lying  between  the  parallel  of  40J  north  latitude 
and  a  corresponding  degree  south.  Although  Bengal,  the 
Native  Feudatory  States,  the  North-Western  Provinces  and 
Oudh,  and  the  Punjab,  represent  at  present,  and  in  the 
order  named,  the  principal  areas  of  its  cultivation,  there  is 
scarcely  any  part  of  India  or  Burma  in  which  it  is  not 
readily  capable  of  profitable  growth,  and  the  acreage  under 
cultivation  is  consequently  found  to  be  annually  increasing 
iu  area.  The  main  difficulty  which  is  attendant  on  its 
cultivation  on  the  continent  of  India  is  that  of  the  absence 
of  sufficient  natural  moisture  at  the  most  convenient  seasons 
of  the  year,  which  compels  resort  to  artificial  irrigation.  It 
i<  needless  to  say  that  this  greatly  enhances  the  cost  of 
production.  Despite  all  efforts  of  our  Agricultural  Bureau, 
however,  the  conservative  native  agriculturist  and  producer 
remains  practically  wholly  unaffected  and  untouched,  anil 
appears  scarcely  influenced  by  the  improved  methods 
brought  under  his  notice  whether  in  respect  to  the  actual 
growth  of  the  cane,  the  expression  of  the  juice,  or  the 
preparation  therefrom  of  his  raw  sugars  ;  for  the  prepara- 
tion of  the  fully  refined  product  is  not  attempted  elsewhere 
in  India  than  in  the  few  European  establishments. 

The  native  producer  who  is  without  the  required  appli- 
ances or  knowledge  is  necessarily  himself  satisfied  with  the 
crude  forms  of  rab  and  goor3toi which  he  can  usually  find  a 
ready  sale;  whilst  the  native  refiner  again  aspires  no  further 
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than  to  a  very  partial  refinement,  in  the  mere  ridding  of 
these  raw  products  of  much  of  their  molasses,  without 
attempting  any  modification  of  the  structure.  It  is  the 
European  refiner  alone  who  develops  pure  sugar  by  eliminat- 
ing all  admixture  of  unerystallised  syrup,  and  thoroughly 
purifies  it. 

It  is  partly  due  to  neglect  in  the  selection  of  seed,  and  to  its 
use  in  excess  quantity  in  the  North- West  Provinces,  that, 
whilst  the  yield  of  cane  reaches,  in  Barbadoes  and  Upper 
Egypt,  from  30  to  36  tons  per  acre,  and  in  Demerara  from 
35  to  40,  it  does  not  ever  in  India  attain  even  half  such 
bulk.  Apart  from  these  causes,  however,  there  are  other 
radical  defects,  traceable  in  the  exhaustion  of  the  soil  by 
too  rapid  a  rotation  of  crops  and  neglect  of  open  fallows  ; 
in  the  absence  of  the  application  of  dry  manures  containing 
phosphates  or  mineral  matters ;  in  late  and  irregular  planting  ; 
in  careless  surface  sowing  ;  in  defective  irrigation  (the  crop 
being  submerged) :  and  in  the  exclusion  of  air  and  ligbt 
from  the  roots  ;  whilst  the  crop  is  too  often  cut  before 
maturity  or  too  late  (when  the  heat  rapidly  acidifies  the 
juice).  Nor  is  the  expression  of  the  cane  comparatively 
more  satisfactorily  effected.  In  the  West  Indies,  up  to  some 
50  to  60  years  ago  the  average  of  juice  extracted  repre- 
sented, roughly,  about  half  the  weight  of  the  cane  pressed. 
With  improved  methods,  from  70  to  85  per  cent,  is  now 
attained,  whilst  India  would  appear  still  content  with  an 
average  of  50  to  55.  By  the  trituration  of  the  ordinary 
native  kolliu  substances  other  than  the  juice,  such  as 
vegetable  acids,  are  moreover  pressed  out  in  considerable 
quantities,  owing  to  the  breaking  up  of  the  fibres  :  it  is 
probably  due  to  this  cause  that  European  mills  are  finding 
such  favour.  Nor  is  the  slovenly,  careless  method  pursued 
of  heating  the  juice  less  open  to  exception.  Where  sugar, 
even  in  solution,  is  subjected  for  too  long  a  period  to  the 
action  of  excessive  heat,  such  is  its  excessive  sensitiveness 
that  it  becomes  gradually  changed  into  a  mixture  of  dark 
substances,  which  are  absolutely  incapable  of  crystallisation. 
When  separated  'finally  from  the  sugar  these  unreduceable 
substances  take  the  form  of  molasses  or  treacle.  How  much 
room  for  improvement  there  is  yet  in  these  provinces  may 
be  gathered  from  the  fact  that  whilst  the  quantity  thus  lost 
is  now  reduced  to  a  minimum  of  2  per  cent,  in  the  West 
Indies,  the  loss  on  glucose  in  the  North- West  is  still  about 
12  per  cent.,  or  15  niaunds  of  dry  sugar,  to  33j  of  molasses. 
Whilst  in  the  returns  for  the  West  Indies  the  weight  of  the 
dry  sugar  on  each  acre  of  production  is  three  times  as  much 
as  that  of  the  molasses,  the  quantities  are  reversed  in  the 
East,  and  give  twice  as  much  molasses  as  dry  sugar. 

The  courses  in  dealing  with  the  juice  here  are  two.  It  is 
either  boiled  to  a  dry  consistency,  which  if  clarified  by 
alkalis  is  called  shakur,  or  unelarified  is  known  as  goor ; 
or  it  is  boiled  to  a  semi-liquid  consistency  a<  rub,  when  it  is 
pressed  in  bags  with  the  feet,  developing  unerystallised 
syrup.  The  further  treatment  of  this  last  is  to  strain  it  in 
crates  to  a  substance  which,  when  kneaded  in  the  sun  by 
trampling,  becomes  the  hacha  chini  of  internal  commerce. 
The  only  further  developments  of  semi-refined  sugars  in 
native  hands  are  effected  by  boiling  in  milk  and  straining. 
The  cane  juice  is  allowed  to  fall  unfiltered  into  earthen 
vessels  accompanied  by  cane  trash  and  dirt,  whilst  from 
this  cause,  and  from  the  cutting  of  the  cane  into  short 
lengths ;  through  carelessness,  exposure,  and  loss  of  time, 
it  has  often  commenced  actively  to  ferment  before  even 
being  removed  to  the  boiling  pan.  It  has  been  found  that 
the  native  raw  sugars  exported  to  Europe  from  India  are 
generally  of  so  miserable  a  quality  as  to  prove  valueless  for 
refining  purposes,  and  only  to  be  capable  of  use  by  brewers. 
As  to  quantity,  the  amount  of  tab  expressed  per  acre  is  in 
the  North- West  roughly  about  4,500  lb.,  whilst  of  goor  the 
result  is  less  by  about  500 — a  very  low  average.  The 
average  out-turn  of  dry  sugar  (Muscovado)  in  Barbadoes 
often  exceeds  4  tons  per  acre.  In  Singapore  and  the  Straits 
it  is  about  3  tons  4  cwt.  undrained  to  2  •  1 1  dry.  The  vicinity 
of  Calcutta  gives  about  1  ton  3  cwt. 


PATENT. 

Improvements  in  or  relating  to  the  Manufacture  of  Maltose 
or  to  the  Fermentation  of  Amylaceous  Matter.  W.  P. 
Thompson,  Liverpool.     From  "  La   Societe   Generate   de 

Maltose,"  Brussels,   Belgium.     Eng.  l'at.  5564,  April   1, 
1889.     Gd. 

1\  the  saechariticatinn  of  amylaceous  matters  by  malt  a 
minimum  quantity  of  malt  should  convert  into  saccharine  a 
considerable  quantity  of  amylaceous  matter.  In  practice 
this  is  not  found  to  be  the  ease,  and  a  relatively  large 
quantity  of  malt  has  to  be  used  to  arrive  at  even  an  imper- 
fect degree  of  saccharification.  This  fact  is  explained  by 
the  development  in  the  worts  of  harmful  ferments  which 
weaken  the  action  of  the  diastase.  The  difficulty  has  been 
overcome  by  treating  the  malt  with  an  antiseptic  which  will 
destroy  the  other  ferments  whilst  having  no  injurious  effect 
upon  the  diastase.  For  this  purpose  hydrofluoric  acid  is 
used,  and  by  adding  to  1  litre  of  infusion  of  malt  containing 
about  200  to  300  grms.  of  malt,  two  or  three  drops  of  com- 
mercial hydrofluoric  acid,  it  can  be  preserved  for  8  or 
10  days  without  losing  any  of  its  saccharifying  power. 
For  such  an  infusion  the  temperature  of  maximum 
saccharification  is  25' — 30°  C,  and  not  50"—  60',  which  is 
usually  employed. 

In  the  alcoholic  fermentation  of  yeast  hydrofluoric  acid 
has  been  found  to  exert  a  very  beneficial  action,  preventing 
the  development  of  other  ferments  and  thus  improving  the 
yield  of  alcohol.  It  is  also  found  that  commercial  hydro- 
fluoric acid,  in  the  proportion  of  5  to  1.",  grms.  per  hectolitre 
of  wort,  can  be  employed  as  a  simple  preservative,  and 
that  the  preservative  action  extends  not  only  to  the  diastase, 
but  to  the  yeast. — A.  J.  K. 


XVII.-BREWING,  WINES.  SPIRITS,  Etc. 

Acidity  of  Malt  Liquors  from  a  Me, Heal  Standpoint. 
H.  L.  Jones.  Trans.  Laboratory  Club,  2,  '- — 76. 
Goi'T  is  produced  by  the  deposition  in  the  tissues  of  urate  of 
sodium.  This  is  due,  not  to  the  excessive  production  of  uric 
acid  by  the  gouty,  but  to  imperfect  elimination  of  it.  The 
elimination  of  uric  acid  by  the  kidneys  may  be  controlled  by 
certain  drugs,  a  dose  of  acid  decreasing  the  excretion  of 
urates,  whilst  alkalis  have  the  contrary  effect. 

It  is  stated  that  certain  alcoholic  drinks,  such  as  spirits 
anil  light  wines,  do  not  tend  to  produce  gout,  whereas 
others,  such  as  port,  beer,  porter,  &c,  do  have  these  evil 
effects.  This  is  due,  in  the  ease  of  the  heavy  wines,  to  their 
acidity,  coupled  with  their  poorness  in  the  alkaline  salts  of 
organic  acids,  which  in  the  body  would  be  oxidised  to 
alkaline  carbonates,  and  thus  neutralise  the  effect  produced 
by  their  acidity;  whilst  in  the  case  of  malt  liquors,  although, 
besides  acidity,  there  are  alkaline  organic  salts,  these  latter 
do  not  become  alkaline  carbonates  when  oxidised  by  the 
body,  as  there  is  sufficient  phosphoric,  sulphuric  aud  hydro- 
chloric acids  to  prevent  this. — A.  L.  S. 


Some  further  xfotes  on  the  Application  of  the  Polarimetcr 
in  Bracing.  J.  Heron.  Trans.  Laboratory  Club  2, 
77—82. 
The  determination  of  the  specific  rotatory  power  of  the 
wort  is  recommended  as  giving  valuable  information 
regarding  the  relative  amounts  of  maltose  and  dextrin 
present  (this  Journal,  1888,  259—276). 

The  author  finds  that  the  same  malts  mashed  under  similar 
conditions  give  worts  having  the  same  optical  activity,  and 
that  when  the  mashing  is  conducted  at  a  higher  temperature 
the  optical  activity  increases. 
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The  following  analyses  are  given  comparing  the  com- 
position of  the  heer  after  fermentation  with  the  specific 
rotative  power  of  the  wort. 


A, 

A, 

C, 

c 

D, 

D, 

5S-0 

53-7 

CS-9 

OS  -3 

63-G 

58-9 

12-5 

1.V0 

8-0 

8-3 

8-7 

12-5 

ri-2 
19-4 

20-7 
10  ■« 

7-0 

io-i 

8-9 
145 

10-2 
W5 

9'2 

19-1 

Polarisation  of  wort  (<0D'  ■ 

10S'3 

122'7 

103'S 

105-0   118-4 

1W0 

A,  and  A2  are  different  malts  mashed  under  the  same 
conditions ;  C;  and  C;  are  different  malts,  polarise  the  same 
and  yield  beer  having  similar  compositions  ;  I),  and  I)»  the 
same  malts  mashed  at  different  times  under  similar  conditions. 

The  wort  for  examination  should  he  taken  after  it  has 
heen  well  boiled  up  in  the  copper,  as  it  is  found  that 
samples  taken  at  different  periods  whilst  the  wort  is  running 
into  the  copper  have  different  optical  activities.  The  wort 
should  he  collected  free  from  hops,  made  to  a  gravity  of 
1,040  at  60°  F.,  cleared  with  a  few  drops  of  finings,  and  after 
filtration  the  optical  activity  read  off  in  the  200  mm.  tube. 

—A.  L.  .S. 


V.  Drying — A  proper  control  over  the  amount  and 
temperature  of  the  air  is  here  of  great  importance ;  the  air 
should  be  dry  and  of  medium  heat.  If  the  temperature  be  not 
sufficiently  high  the  resultant  malt  will  he  likely  to  produce 
unsound  beer,  and  if  the  temperature  be  too  high  there  may 
be  excessive  colouration,  and  in  exceptional  cases  the 
diastatic  power  of  the  malt  might  be  destroyed. — A.  L.  S. 


The  Use  of  Air  in  Malting.    H.  Stopes.     Trans.  Laboratory 
Club,  2,  18—62. 

Ix  malting,  as  carried  on  in  this  country,  little  is  done  to 
modify  or  alter  the  quality  of  the  air  having  access  to  the 
grain  during  the  different  stages  of  the  operation,  although  i 
the  amount  of  moisture,  temperature,  &c.,  has  a  very 
important  effect  on  the  result.  As  an  excess  of  moisture 
may  be  beneficial  at  one  stage  of  the  malting  and  noxious 
at  another,  and  in  the  same  way  a  temperature  favourable 
for  one  stage  may  be  unfavourable  for  another,  and  so  on,  so 
the  use  of  air  in  malting  must  be  considered  separately  at 
each  stage. 

I.  Storage  of  the  Barley  before  Steeping. — Before  malting 
is  commenced  it  is  necessary  that  the  barley  should  be 
sweated,  that  is  the  excess  of  moisture  must  be  driven  off 
the  corn,  in  the  course  of  which  certain  molecular  changes 
take  place  in  its  constituents.  It  may  either*  take  place 
(1)  normally  in  stack;  (2)  in  bulk  ;  (3)  artificially  on  kiln. 
It  is  almost  impossible  to  exercise  any  control  over  the 
sweating  in  stack,  from  self-evident  reasons  ;  in  sweating 
in  bulk  the  moisture  is  driven  off  too  slowly  and  without 
proper  access  of  air,  and  so  the  corn  is  likely  to  grow 
mouldy  ;  sweating  on  kiln  is  an  easily  controlled  process,  as 
the  amount  and  temperature  of  the  air  employed  can  he 
easily  regulated  and  consequently  the  operation  can  he 
carried  out  with  the  greatest  success. 

II.  Steeping. — Before  steeping  the  malt  may  he  with 
advantage  graded  and  the  dirt  and  dust  removed  by  an  air 
blast.  The  corn  should  not  be  allowed  to  absorb  water 
before  this  stage  as  this  would  in  some  measure  neutralise 
the  value  of  the  sweating.  During  the  steeping  the  water 
dissolves  a  certain  amount  of  albuminous  matter,  salts, 
sugars,  &c.  from  the  corn  ;  it  should  be  frequently  changed 
so  that  these  substances  may  be  thoroughly  removed,  and 
between  the  successive  steepings,  the  air  should  have  free 
access  to  the  corn. 

III.  Couching  and  Growth  on  the  Floor. — At  this  stage 
the  amount  of  turning,  &c,  depends  on  the  temperature  and 
amount  of  moisture  in  the  air,  and  must  be  so  arranged 
that  while  the  air  has  free  access  to  the  growing  corn,  yet 
the  corn  is  not  deprived  of  too  much  of  its  moisture,  which 
would  stop  its  growth. 

IV.  Withering. — Here  the  air  should  have  just  the 
opposite  effect,  i.e.,  it  should  dry  the  grain.  When  this  is  not 
done  with  a  proper  quantity  of  pure  and  dry  air  there  is 
much  danger  from  mould. 


The  Boiling  of  Wort.     C.  F.  Thatcher.     Trans.  Laboratory 
Club.  2,  83-92. 

The  boiling  of  wort  with  hops  results  in  the  precipitation  of 
a  certain  amount  of  nitrogenous  matter  and  in  the  extraction 
from  the  hops  of  substances  having  antiseptic  properties, 
and  others  communicating  a  pleasant  bitter  taste  to  the 
beer,  &c.  In  order  that  this  may  be  done  properly  it  is 
necessary  that  the  boiling  should  be  vigorous  ;  the  author 
gives  a  theory  explaining  this.  He  recommends  that  the 
copper  be  so  set  that  the  hot  gases  from  the  fire  first  impinge 
on  the  centre  of  the  bottom  of  the  copper  and  from  there 
travel  to  its  sides.  He  considers  that  the  want  of  success 
which  steam  boiling  has  hitherto  met  with  is  not  due  to 
some  inherent  fault  of  the  process,  hut  rather  to  faulty 
plant ;  and  recommends  that  the  steam  entrance  to  the 
jacket  be  below  the  centre  of  the  bottom  of  the  copper,  that 
steam  at  not  less  than  50 — 60  lb.  pressure  be  employed,  and 
that  proper  arrangements  be  made  to  remove  condensed 
steam  so  as  to  prevent  its  accumulation. 

He,  however,  recommends  fire  boiling  until  it  he  con- 
clusively proved  that  steam  boiling  has  been  used  with 
practical  success. — A.  L.  *. 


Some  Points  in  Connexion  with  Practical  Brewing.     E.  C. 
Hansen.     Trans.  Laboratory  Club,  2,  93—108. 

I. —  On  the  Bacteriological  Analysis  of  the  Water  and  the 
Air  for  Brewing  Purposes.- -The  two  processes  which  are  in 
use  for  this  purpose  consist  either  in  mixing  a  definite 
quantity  of  the  water  with  liquid  meat  extract  gelatin  or  with 
wort  aud  beer,  the  culture  media  having  been  in  the  first 
instance  sterilised,  and  forcing  the  infected  solution.  The 
author  has  made  comparative  experiments  with  these  two 
methods,  and  finds  that  they  yield  very  different  results.  For 
example,  1  cc.of  an  ordinary  watergave  in  a  series  of  cultures  in 
beer,  no  vegetations,  in  a  series  of  cultures  of  wort,  an  average  of 
four  vegetations,  and  in  a  series  of  Koch's  gelatin, 100 — 1,500 
vegetations  ;  also  that  some  organisms  which  are  decidedly 
harmful  to  beer  will  not  develop  in  meat  extract  gelatin 
unless  infected  with  very  vigorous  cultures,  such  as  for 
instance  Bacterium  Pasteurianum  and  various  species  of 
Saccharomyces.  On  the  other  hand  it  has  been  stated  that 
some  varieties  of  sareina  do  not  readily  grow  in  sterilised 
wort  whilst  they  do  in  nutritive  gelatin.  The  author  throws 
doubts  on  the  harmful  nature  of  these,  as  Petersen  has 
observed  a  perfectly  sound  beer  containing  a  number  of 
these  organisms. 

He  recommends  that  wort  should  in  all  cases  be  used  as 
the  culture  medium,  as  organisms  harmful  to  beer  will  not 
always  grow  in  it  after  fermentation,  aud  cannot  agree  with 
those  chemists  who  make  use  of  the  gelatin  culture  method 
for  the  purpose  of  determining  the  worst  of  the  water  and 
air,  but  considers  it,  when  viewed  in  the  light  of  his 
experiments,  as  likely  to  yield  to  erroneous  results. 

II. — Pure  Yeast  Culture  and  its  Application  in  Top 
Fermentation  Breweries. — In  his  researches  on  bottom 
fermentation  the  author  found  that  certain  defects  of 
beer,  such  as  yeast  turbidity,  disagreeable  flavours  and 
smells,  &c.  were  due  to  the  presence  amongst  the  yeast 
of  certain  varieties  of  yeast,  and  be  was  able  to  isolate 
and  obtain  in  quantity  a  pure  yeast  which  produced  a 
beer  having  none  of  these  disagreeable  characters.  This 
pure  yeast  has  been  largely  adopted  by  low  fermentation 
breweries,  and  is  found  to  possess  the  following  practical 
advantages:  It  prevents  disease  in  the  beer,  and  it  gives 
a  definite  and  precise  result.  It  has  been  found  that 
the  high  fermentation  yeasts  used  in  this  country  consist 
of    several    varieties    of    saccharomyces,   and    the    author 
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considers  that  if  these  were  isolated  and  examined  that  one 
of  these  varieties  would  be  found  to  produce  a  beer  of 
exceptional  quality,  and  to  be  better  in  every  way  than  the 
impure  yeast  now  used.  This  is  said  to  have  been  carried 
out  with  success  by  Joergensen,  at  Deventer  in  Holland,  the 
fermentation  being  carried  out  at  8° — 12°  C.  It  was  found 
at  first  that  the  pure  yeast  fermented  more  slowly,  and  that 
the  attenuating  power  was  weak,  but  by  a  little  stronger 
aeration  the  difficulty  was  overcome.  In  the  Australian 
Brewers'  Journal  (December  20,  1888,  and  January  20, 
1889)  an  account  is  given  of  the  successful  application  of 
tliis  system,  and  it  is  there  stated  that  no  difficulty  has 
beeu  experienced  in  obtaining  the  after  fermentation ;  on 
the  other  hand,  15rown  and  Morris  have  informed  the  author 
that  they  have  not  been  successful  in  isolating  a  pure  yeast 
with  which  the  impure  pitching  3-east  could  with  advantage 
be  replaced,  and  that  beers  fermented  with  pure  yeast  have 
been  very  slow  and  irregular  in  coming  into  condition.  The 
author  considers  that  in  such  a  case  it  might  be  advantageous 
to  use  a  second  yeast  especially  for  the  after  fermentation, 
but  thinks  that  it  will  be  found  that  such  difficulties  will 
not  arise  when  a  proper  yeast  is  selected. — A.  L.  S. 


The  Sterilisation  of  Wort  in  the  Copper.     G.  H.  Morris. 
Trans.  Laboratory  Club,  3,  24— 42. 

The  author  states  that  the  present  paper  owes  its  existence 
to  the  adverse  criticism  which  a  statement  he  made  in  a 
former  paper  (Trans.  Lab.  Club,  2,  34)  has  met  with.  He 
assumes  that  the  incredulity  of  those  who  have  questioned 
the  accuracy  of  this  statement  is  based  on  the  researches  of 
Tyndall  on  the  vitality  of  putrefactive  organisms,  and  on  the 
experiments  on  the  resistive  power  of  the  spores  of  Bacillus 
subtilis  and  other  organisms  which  have  been  made  by 
Buchner,  Brefeld,  Fitz,  Koch,  and  other  investigators.  The 
author  considers  that  the  criticisms  in  question  show  a  total 
disregard  of  the  conditions  prevailing  in  the  copper,  and  also 
an  incomplete  acquaintance  with  the  researches  mentioned 
above.  He  then  shows  that  on  a  priori  grounds  we  should 
expect  the  sterilisation  in  the  copper  to  be  complete. 

Numberless  germs,  which  were  present  on  the  malt, 
survive  the  temperature  of  the  mashing  process,  and  pass 
with  the  worts  into  the  copper,  where  they  are  subjected  to 
entirely  different  conditions.  In  considering  these  conditions 
the  author  examined  the  influence  exerted  by — 

1.  The  temperature  and  duration  of  boiling. 

2.  The  amount  of  acid  present. 

3.  The  amount  of  hops  added. 

In  the  first  place,  what  are  the  conditions  of  temperature 
and  duration  of  boiling?  It  is  admitted  that  the  tempera- 
ture in  the  copper  is  higher  than  that  of  boiling  water,  but 
no  determinations  of  the  boiling  point  of  wort  have  hitherto 
been  published.  A  number  of  determinations,  carefully 
made  with  an  accurate  maximum  thermometer,  gave 
temperatures  varying  from  214°to2163F.  The  tempera- 
ture naturally  depends  on  the  gravity  of  the  wort,  on  the 
depth  of  the  copper,  and  to  some  extent  on  the  height 
of  the  barometer  j  but  215°  F.  maybe  considered  to  be  a 
fair  average  temperature  at  the  bottom  of  the  copper.  The 
average  duration  of  boiling  may  be  taken  at  two  and  half 
hours  from  the  time  at  which  ebullition  commences. 

The  results  of  experiments  on  specific  species  of  micro- 
organisms as  regards  temperature  are  then  considered.  It 
is  known  that  the  majority  of  vegetative  cells  are  at  once 
killed  at  a  temperature  of  120° — 140'  F:,  and  of  no  species 
will  the  cells  survive  heating  to  212°  F.  With  endogenous 
spores  the  case  is,  however,  different,  and  it  has  beeu 
abundantly  proved  that  these  will,  under  certain  conditions, 
resist  the  prolonged  action  of  a  temperature  of  212°  F. 
Tyndall  showed  that  neutralised  hay-infusion  could  be 
boiled  for  many  hours  without  effecting  complete  sterilisa- 
tion, although  acid  hay  infusions  yielded  much  more  readily. 
Brefeld  also  examined  the  resistive  power  of  the  spores  of 
Bacillus  subtilis  in  nutritive  solutions  ;  the  spores  of  this 
organism  are  perhaps  the  most  resistant  of  any  known, 
yet  it  was  found  that  they  were  still  capable  of  germination 


after  15  minutes  at  212°  F.,  after  GO  minutes  the  number 
of  spores  which  germinated  was  much  diminished,  whilst 
three  hours  at  212°  F.  sterilised  the  liquid.  At  tempera- 
tures higher  than  the  boiling  point  the  action  was  much 
more  rapid — thus,  15  minutes  at  221°  F.  was  sufficient  to 
kill  all  spores.  Whilst  Fit/,  found  that  the  spores  of 
Bacillus  butylicns  or  Bacillus  amylobacter  could  with- 
stand a  temperature  of  212°  F.  for  a  time  varying  from 
3  to  20  minutes,  depending  upon  the  nutritive  solution  in 
which  they  were  heated. 

The  author  considers  on  the  ground  of  temperature  and 
length  of  boiling  alone  there  is  good  reason  for  assuming 
that  all  spores  would  be  killed. 

It  is  known  that  a  wort  from  good  sound  malt  contains 
a  certain  percentage  of  acid  when  it  leaves  the  mash-tun, 
and  this  is  increased  when  the  hops  are  added  to  the  copper. 
The  following  are  some  determinations  of  the  amount  of 
acid  in  unhopped  and  hopped  wort : — 


Gravity. 

Arid  as 

Lactic  Acid. 

1077-5 
1090-15 
1078 -C 
1093-1 
1093  05 
1051-88 

l'er  Cent. 

Same  wort  (hopped)  from  the  copper  . . . 

0-1317 

Siune  wort  (horped)  from  the  copper  ... 

0-1338 

2nd  copper  wort  (hopped) 

With  unsound  and  imperfectly- grown  malts  the  percentage 
would  probably  be  higher.  The  known  action  of  acid 
nutritive  solutions  is  then  examined  in  the  light  of  the 
above  determinations  of  acid  in  normal  wort,  and  experi- 
ments of  Pasteur  and  Tyndall  with  acid  nutritive  liquids 
are  quoted  to  show  that  the  amount  of  acid  present  in  wort 
is  sufficient  to  at  once  kill  all  spores  at  a  temperature 
of  212°  F. 

Turning  to  the  examination  of  the  influence  of  hops,  the 
author  states  that  it  is  known  that  hops  have  a  very  strong 
antiseptic  power,  and  the  researches  of  Hayduck  have 
shown  that  this  property  resides  in  one  of  the  hop-resins  ; 
but  nothing  has  been  done  with  regard  to  the  comparative 
value  of  hops  as  an  aid  to  sterilisation  by  boiling.  The 
amount  of  hops  employed  in  the  copper  is  a  very  variable 
amount,  and  it  is  almost  impossible  to  give  any  definite 
figure  on  this  point.  In  the  experiments  about  to  be 
described  hops  at  the  rate  of  2  lb.  to  the  barrel  were 
employed. 

The  following  experiments  were  carried  out  in  order  to 
prove  the  question  experimentally.  They  were  all  conducted 
with  the  strictest  regard  to  the  requirements  of  bacterio- 
logical research.  All  vessels  and  solutions  were  sterilised 
in  the  usual  manner,  and  all  transference  from  vessel  to 
vessel  was  carried  out  in  such  a  way  as  to  avoid  aerial 
contamination.  Unless  otherwise  stated,  the  flasks  with  the 
solutions  were  incubated  for  at  least  2 1  days  at  80°  F.,  and 
a  series  of  at  least  five  flasks  were  employed  for  each 
observation. 

Experiment  1. — Samples  were  taken  in  sterilised  flasks, 
at  different  stages,  of  a  brew  of  a  light  mild  ale,  with  hops 
in  the  copper  at  the  rate  of  2-22  lb.  per  barrel,  as  follows  : — • 

A.  Directly  from  the  mash-tub  taps,  at  a  temperature  of 
154°  F.     (Grav.  1041-1.) 

I!.  Directly  from  the  copper,  15 — 30  minutes   after  the 
wort  broke  through.     (Grav.  1078-7.) 

C.  Directly  from  the  copper,  after  2A— 2J  hours'  boil,  and 

immediately  before  the  coppers  were  let  go.     (Grav. 
1087-6.) 

D.  After  the  worts  had   been  on  the  coolers  and  refrige- 

rators for  some  hours. 
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After  incubation  for  48  hours  the  samples  were  examined, 
with  the  following  results  : — 

A.  Swarming  with  long  bacilli  and  rod  bacteria.* 

B.  No  trace  of  organisms. 
( '.   N'o  trace  of  organisms. 

D.  Fermenting  briskly,  and  the  sediment  showed  Sacch . 
apiculatus,  Pastorianus,  and  ellipsoideus  forms, 
together  with  rod  bacteria,  constricted  bacteria,  and 
micrococci. 

At  the  end  of  10  days  : — 

A.  As  before,  the  organisms  sporulating  freely. 

B.  No  trace  of  organisms. 

C.  No  trace  of  organisms. 

D.  Still  fermenting  briskly,  with  various  forms  of  yeast 

and  bacteria.     The  liquid  contained  2  per  cent,  of 
alcohol  by  volume. 

At  the  end  of  44  days  :— 

„'  y  Still  absolutely  free  from  organisms. 

I).  Still  fermenting  slightly  ;  7  •  04  per  cent,  of  alcohol 
present. 

After  69  days  : — 

p   I  Still  absolutely  free  from  organisms. 

D.  Still  fermenting  slightly  ;  7 '79  per  cent,  of  alcohol 
present. 

The  experiment  was  interrupted  at  this  point,  and  a  small 
quantity  of  wort,  fresh  from  the  mash-tun,  was  added  to 
each  flask  of  1?.  and  C. ;  in  48  hours  all  the  flasks  contained 
a  large  number  of  bacilli  and  bacteria. 

This  experiment  shows,  firstly,  that  the  wort,  as  it  left  the 
mash-tun,  contained  a  large  number  of  organisms  and  spores 
capable  of  development ;  secondly,  that  15  minutes'  boiling 
in  the  copper  was  sufficient  to  arrest  the  growth  of  these 
organisms ;  and  thirdly,  that  the  wort,  before  entering  the 
fermenting  vessels,  contained  a  vast  number  of  germs 
capable  of  development  in  hopped  wort. 

That  the  worts  from  the  -coppers  were  really  sterile — i.e., 
that  the  germs  were  actually  destroyed,  and  not  simply 
arrested  for  a  time — was  proved  by  the  fact  that  the  addition 
of  a  little  wort  containing  germs  which  have  survived  the 
mashing  process  at  once  set  up  a  vigorous  bacterial  growth. 

Having  regard  to  the  high  resistive  power  of  malt-worts, 
and  to  the  possibility  of  the  germs  being  simply  cheeked  in 
development  and  not  completely  killed  by  boiling,  the  author 
carried  out  the  following  series  of  experiments,  in  which  the 
resistive  power  was,  on  the  one  hand,  reduced  to  a  minimum 
by  the  addition  of  a  large  volume  of  sterilised  water,  and,  on 
the  other  hand,  the  wort  was  largely  diluted,  and  at  the 
same  time  rendered  very  favourable  to  the  growth  of  germs 
by  the  addition  of  sterilised  hay-infusion. 

Experiment  2. — Samples  were  taken  'directly  from  the 
copper  of  the  first  and  second  coppers  of  a  light  mild  ale, 
brewed  entirely  from  barley-malt,  after  two  and  a  half 
hours'  boil.  The  former  had  a  gravity  of  1086-0,  whilst 
the  latter  weighed  1031-0,  and  neither  copper  was  hopped 
at  the  rate  of  more  that  2  lb.  of  hops  to  the  ban-el.  Small 
quantities  of  each  wort  (at  the  rate  of  1  in  10)  were  added 
to  series  of  flasks  containing — 

A.  Sterilised  hay  infusion. 

B.  Sterilised  distilled  water. 

The  latter  were  again  divided  into  two  sets,  to  each  one 
of  which  a  little  of  a  pure  culture  of  Sacch.  cerevisim  I., 
Hansen,  was  added.  Seven  series  of  flasks  were  thus 
obtained,  containing — 

(1.)  Hay  infusion  alone. 

(2.)   1st  copper  +  hay  infusion. 

(30   1st       „        +  water. 

(4.)   1st       ,,        +  water  +  Sacch.  cercvisi.v  I. 

(5.)  2nd      „        +  hay  infusion. 

(6.)  2nd      „        +  water. 

(7.)  2nd     „       +  water  +  Sacch.  cerevisim  I. 

•  In  this  and  the  following  experiments  no  definite  species  of 
organism  are  mentioned,  but  the  fields  are  described  in  accordance 
with  Pasteur's  Plate  1.  The  determination  of  species  by  mere 
microscopical  examination  is  too  problematical  and  uncertain  to 
admit  of  the  use  of  special  names. 


Xbese  were  all  forced  for  three  weeks  at  a  temperature 
of  80°  F.,  and  then  carefully  examined.  It  was  found  that 
in  no  case  had  the  slightest  development  of  bacteria  taker 
place.  The  whole  of  the  flasks  were  absolutely  sterile 
with,  of  course,  the  exception  of  those  forming  series  4 
and  7,  which  contained  a  growth  of  pure  yeast  without  the 
slightest  admixture  of  other  organisms. 

In  this  experiment  the  wort  was  placed  under  condition; 
which  would  favour  as  much  as  possible  the  developmenl 
of  any  latent  organisms,  and  the  results  unmistakeably 
proved  that  both  the  1st  and  2nd  copper  worts  were 
completely  sterilised  when  the  samples  were  taken. 

In  order  to  anticipate  the  possible  objection  that  the 
conditions  prevailing  at  Iiurton  are  particularly  favourable 
to  complete  sterilisation  in  the  copper,  and  that  differeni 
results  would  he  obtained  with  inferior  malts  and  othei 
waters,  samples  of  average  malts  from  different  parts  of 
the  country  were  taken  and  mashed  with  distilled  water  al 
158°  F.  for  two  hours,  in  the  proportion  of  5  grms.  of  malt 
to  100  ce.  of  water.  The  wort  was  then  filtered  through 
sterilised  filters  into  sterilised  flasks,  and  samples  of  each 
mash  forced  at  80°  F. : — 

(1.)  Alone  and  as  mashed; 

(2.)  After  15  minutes'  boil ; 

(3.)  After  15  minutes'  boil  with  hops  at  the  rate  giver 
above  (2  lb.  per  barrel). 

The  samples  were  then  submitted  to  microscopical  ex- 
amination, and  the  results  obtained  are  given  in  the  table 
at  top  of  next  page,  which  also  includes,  for  comparison 
the  results  obtained  when  some  good  and  high-dried  malt- 
wen-  examined  in  the  same  manner.  The  gravity  of  the 
worts  varied  from  1020  to  1025. 

The  only  malt,  the  wort  from  which  was  not  sterilised  by 
15  minutes'  boiling,  was  that  from  Wolverhampton,  and  ii 
was  found  that  this  was  far  the  worst  when  forced  before 
boiling.  The  wort  obtained  when  the  proportions  of  mall 
and  water  mentioned  above  are  employed  is  of  very  low 
gravity,  and  consequently  the  aciel  present  is  also  small 
but  even  in  this  case  the  addition  of  hops  brought  aboul 
complete  sterilisation. 

The  sterilising  effect  of  the  amount  of  acid  in  norma] 
wort  and  of  hops  upon  an  easily  putrescent  liquid  was  then 
determined.  For  this  purpose  hay-infusion  was  selected, 
for  Tyndall  has  shown  with  what  difficulty  the  sterilisatior 
of  this  liquid  is  attended.  An  infusion  was  prepared  bj 
steeping  hay  in  water  for  some  hours;  the  filtered  liquid 
was  divided  among  three  series  of  flasks,  one  set  of  whicl 
was  boiled  for  five  minutes  alone,  to  the  second  set  laetie 
acid  was  aelded  until  the  infusion  contained  0"  1  per  cent,  oi 
acid,  anel  to  the  third  series  hops  were  added  at  the  rate  ol 
2  lb.  to  the  barrel.  All  the  flasks  were  boiled  for  five 
minutes,  and  then  forced  at  80°  F. 

At  the  end  of  48  hours,  the  liquid  in  all  the  flasks  eon. 
taining  hay-infusion  alone  was  turbid  and  swarming  witl 
organisms;  all  the  others  remained  bright,  and  continued  se 
for  23  elays  without  eleveloping  a  trace  of  bacterial  or  Othei 
growth.  At  the  end  of  that  time  each  flask  was  inoculated 
with  a  few  drops  of  a  fresh  hay-infusion,  with  the  result 
that  in  48  hours  every  flask — both  with  acid  and  with  hops 
—  was  swarming  with  organisms. 

This  experiment  proves  that  either  0-1  per  cent,  of  laetie 
acid  or  the  small  amount  of  hops  employed  is  sufficient  tc 
sterilise,  in  five  minutes'  boiling,  a  liquid  which  in  the 
ordinary  course  it  is  practically  impossible  to  sterilise  by 
simple  boiling;  whilst  the  latter  part  of  the  experiment 
shows  that  this  amount  of  acid  or  hops  does  not  prevent  oi 
sensibly  retard  the  growth  of  germs  adeled  after  boiling — a 
clear  proof  that  the  action  in  the  first  place  is  a  true 
sterilising  action,  and  not  merely  an  arresting  action  of  the 
growth  of  the  organisms  present. 

As  a  further  proof  of  the  statement  that  all  malts  contain 
on  their  surface  germs  which  survive  the  mashing  process, 
a  few  examples  were  given,  from  among  a  large  number  oi 
experiments,   of    the   behaviour  of    mash-tun  worts    when 


Mm u 31,1890.]      THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


317 


Malt. 


Maabed  at  15S°  F. 


After  4S  Hours'  Forcing. 


Mashed  nU5S*  F.,  and 
the  Filtered  Mash 

afterwards  Boiled  for 
15  Minutes  alone. 


Mashed  at  158°  F.,  and 

the  Filtered  Mash 
afterwards  Boiled  f  <r 
15  Minutes  with  Hops. 


Groups  of  bacilli  with  Ions 
leptothrix    forms,    and 
some       short       active 
bacteria. 

Growth  much  developed  . 

No  trace  of  growth  after 
21  days'  forcing. 

No  trace  ( 
21  days 

>f  growth   after 

orcing. 

Full  of  short,  constricted 

bacteria,  and  some  short 
rod  bacteria. 

Do.               do. 

Do. 

do. 

Thick  film  on  surface  of 
liquid,  sediment  showed 
bacilli,  vibrious,  medium 
and  short  rod  bacteria, 
constricted  bacteria  and 

After  7  days  afew  short 
bacteria  could  be  de* 
tec  ted. 

Do. 

do. 

micrococci. 

Swarming    with    bacilli, 
short  rod  and  constricted 

bacteria  and  micrococci. 

No  trace  of  growth  after 
21  days'  forcing. 

Do. 

do. 

Great   many   short,    con- 
stricted   bacteria,    and 
some  micrococci. 

Growth  much  developed  . 

Do.               do. 

Do. 

do. 

Lincolnshire,  No.  II 

Very  great  many  medium 
ami  short  rod  bacteria 
and  some  bacilli. 

Do.                 do. 

Do.               do. 

Do. 

do. 

Full  of  bacilli,  short  rod 
and  constricted  bacteria 
and  micrococci. 

Do.               do. 

Do. 

do. 

Burton,     lgss     (dried    at 
215°). 

Full  of  bacilli  with  lepto- 
thrix    forms,    rod    and 
constricted  bacteria. 

Do.               do. 

Do. 

do. 

Burton,    1SS9     (dried    at 
215°  F.). 

Few  constricted  bacteria. 

Great  many  rod  and  con- 
stricted   bacteria    and 
some  bacilli. 

Do,              do. 

Do. 

do. 

forced  at  80°  F.  The  samples  were  all  collected  directly 
from  the  mash-tun  in  sterilised  flasks,  and  the  results  well 
illustrate  the  universal  distribution  of  germs  on  malt : — 


Malt. 

Barrels  per 
Quarter. 

Microscopical  Examination 
after  4S  Hours. 

I 

2-32 
2' 26 

2 '30 

2*25 

rs5 

Full  of  bacilli,  short  bac- 
teria and  micrococci. 

Swarming     with      bacilli. 
leplothrix  forms.and  rod 
bacteria. 

Swarrfiing     with      bacilli, 
rod  bacteria,  and    some 
duplets. 

I 

High-dried  malt  (215= 

1 
1 

F.) 

Full  of  long  bacilli  and  rod 
bacteria. 

Swarming  with  long  bacilli, 
rod   bacteria   and  some 
micrococci. 

Turning  to  the  source  of  the  bacterial  and  other  contami- 
nation of  beer,  if  the  sterilisation  in  the  copper  is  so 
complete,  the  author  mentions  several  sources  of  post-copper 
contamination.  In  experiment  1,  all  the  samples  marked 
1) — that  is,  those  collected  as  the  wort  was  running  from 
the  refrigerator  to  the  fermenting  vessels — quickly  started 
into  fermentation  and  developed  yeast  and  bacteria.  There 
are  two  possible  sources  of  this  contamination — namely, 
from  the  plant  or  from  the  air.  Tne  first  of  these  was  in 
this  case  quite  out  of  the  question,  and  therefore  it  is 
necessary  to  fall  back  upon  the  second  source. 

The  author  states  that  he  has  invariably  found  that  when 
suitable  nutritive  media  are  used,  a  very  large  number  of 
organisms  is  always  found  iu  the  air  of  all  breweries.  This 
is  the  ease  in  all  localities  in  the,  brewery,  but  naturally 
the  chief  source  of  danger  is  whilst  the  wort  is  on  the 
coolers,  and  in  breweries  where  the  old-fashioned,  large, 
open  coolers  are  used,  the  contamination  at  this  point  is 
enormous.      He   then   gives    the    results   obtained   in   two 


breweries,  designated  A  and  B,  in  which  different  systems 
are  adopted,  and  where  the  differences  are  very  marked. 

In  A  the  cooler  is  a  comparatively  deep  vessel,  with  an 
area  of  only  70  square  yards ;  in  fact,  it  may  be  almost  more 
correctly  termed  a  settling-back  than  a  cooler.  The  last 
portions  of  the  wort  leave  this  vessel  at  a  temperature  of 
125° — 130°  F.,  running  from  thence  over  the  refrigerators 
into  the  fermenting  vessels. 

In  B  the  large  shallow  coolers  are  employed  ;  these  have 
an  area  of  426  square  yards,  and  the  wort  is  cooled  to  the 
air-  temperature  long  before  the  last  portions  are  off  the 
coolers. 

Analyses  of  the  air  on  both  these  coolers  were  made  with 
about  the  same  result  as  far  as  regards  the  number  of 
organisms  falling  on  the  square  inch  ;  but  it  is  obvious  that 
this  number  is  of  less  importance  in  the  case  of  A,  with 
the  smaller  area  and  the  comparatively  high  temperature, 
than  it  is  in  the  case  of  B(  with  the  large  area  and  the 
favourable  temperature.  Thus,  in  B.  a  calculation  gave 
60,860,000  as  the  number  of  organisms  falling  per  hour  on 
the  coolers,  and  if  this  is  multiplied  by  4- 5,  the  number  of 
hours  the  worts  are  on  the  coolers,  an  enormous  number  is 
obtained  for  the  total  possible  contamination  at  this  stage. 
The  author  does  not  for  a  moment  suggest  that  this  number 
of  organisms  survive  and  develop  in  the  wort  and  pass  into 
the  beer,  but  he  has  been  able  to  carry  this  matter  a  step 
further,  and  estimate  the  number  of  organisms  capable  of 
development  in  the  worts  which  have  passed  over  the 
respective  coolers.  Samples  were  taken,  in  sterilised  flasks, 
from  the  two  breweries,  when  only  a  few  barrels  remained 
up  on  the  coolers,  and  a  measured  volume  of  each  wort  was 
mixed  with — 

(1.)  5  per  cent,  sterilised  gelatin  ; 

(2.)  5  per  cent,  meat-extract  gelatin  ; 
and  after  three  days'  culture,  the  number  of  colonies  de- 
veloped in  each  case  was  determined.     From  this  number 
the  following  figures  were  obtained  by  calculation  : — 

A  brewery : — 

163,548,000  colonies    per  barrel   developed   in  gelatin 

alone. 
16,354,800   colonies   per    barrel    developed    in    meat- 
extract  gelatin. 
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B  brewery  : — 

1,406,512,800  colonies  per  barrel  developed  in  gelatin 

alone. 
14,065,128,000  to  21,097,692,000  colonies    per   barrel 

developed  in  meat-extract  gelatin. 

With  the  gelatin  alone,  the  majority  of  the  colonies 
consisted  of  Saccharomyces  and  Torula,  with  many  bacteria 
and  moulds.  The  numbers  are  simply  enormous,  but  when 
compared  with  the  number  of  cells  of  yeast  added  at 
harming,  the  number  is  small,  and  forms  but  a  small  per- 
centage of  the  total  cells  present,  the  average  number  of 
yeast-cells  present  per  barrel,  immediately  after  pitching, 
closely  approximating  to  724,800,000,000  for  each  pound 
of  barm  used. 

The  author  emphasises  the  great  difference  there  is 
between  the  figures  for  A  and  15  breweries,  corresponding 
to  what  would  be  expected  from  the  different  systems  in 
vogue  in  the  respective  breweries.  At  both  breweries,  he 
says,  cleanliness  is  most  rigidly  observed  in  every  detail, 
and  the  whole  contamination  must  be  derived  from  the  air. 

Morris  considers  that  in  the  above  there  is  the  germ  of  a 
bacteriological  test  of  real  value,  for  the  number  of  colonies 
obtained  will  afford  some  idea  of  what  may  be  termed  the 
initial  contamination  of  the  wort,  which  will  depend  upon 
the  cleanliness  of  plant  and  the  purity  of  the  air,  which  will, 
again,  be  dependent  upon  the  state  of  the  brewing  premises, 
the  vicinity  of  "disease-spots"  to  the  coolers,  and  so  on. 
He  states  his  belief  that  systematic  examination  of  the 
worts  as  they  run  into  the  fermenting  vessels  would  be  pro- 
duetiveof  much  useful  information,  and  suggests  the  following 
simple  method  for  carrying  out  the  determination  : — 

"  Take  some  wide-mouthed  bottles  with  a  capacity  of 
about  12  oz.  and  with  a  mouth  of  about  1  j  in.  diameter. 
Plug  the  mouth  with  sterilised  cotton-wool,  and  sterilise  the 
whole  by  heating  for  2 — 3  hours  at  150°  C.  Collect  a  sample 
of  the  wort  in  a  sterilised  iiask,  and  add  a  small  measured 
volume,  varying  from  0'  1  to  0*5  cc,  according  to  the  con- 
tamination of  the  wort,  to  each  of  a  series  of  the  wide- 
mouth  sterilised  bottles ;  a  little  liquefied  and  sterile  5  per 
cent,  gelatine  is  then  added,  and  well  mixed  with  the  wort. 
The  mixture  is  spread  over  the  sides  of  the  bottle,  and 
allowed  to  solidify  evenly.  After  incubation  for  a  few 
days  the  colonies  develop,  and  can  then  be  counted,  and,  if 
necessary,  removed  for  examination  by  means  of  a  bent 
glass  rod." 

This  method  is  simple,  and  has  the  advantage  of  telling 
how  many  organisms  are  present  in  the  wort  capable  of 
developing  in  wort.  In  fact,  it  gives  the  initial  contamination 
of  the  wort,  and  also  serves  as  an  index  to  the  state  of  the 
plant  and  atmosphere. 

From  the  foregoing  experiments  the  following  three  main 
conclusions  are  drawn : — ■ 

1.  That  the  wort  as  it  leaves  the  mash-tun  always  contains 

germs  capable  of  development ;  this  is  the  case  even 
with  sound,  high-dried  malt. 

2.  That  these  worts  are  completely  sterilised  in  the  copper, 

and  in  a  much  shorter  time  than  it  is  usual  to  boil 
them. 

3.  That  myriads  of  air-borne  organisms  are  sown  in  the 

wort  whilst  on  the  coolers,  and  these  can  be  deter- 
mined in  the  wort  before  it  enters  the  working- 
squares.- — G.  H.  M. 


Studies   on    Diastase.      G.  J.  Liutner    and    F.  Fckhardt. 

J.  prakt.  Chem.  41,  91—96.    (See  this  Journal,  1887,  296, 

and  1890,  91.) 
The  authors  treat  in  the  first  place  of  the  diastatic  ferment 
of  ungerminated  barley  (and  correspondingly  of  wheat) 
and  question  whether  it  is  identical  with  malt  diastase. 
If  this  last  were  so,  then  they  should  furnish  similar 
temperature  curves  in  converting  a  given  quantity  of  starch. 

Experiments  conducted  similarly  with  soluble  starch, 
however,  showed  that  malt  diastase  acted  best  at  50°,  but 
well  at  553,  and  strongly  at  62";  while  the  most  favourable 
temperature  for  extract  of  barley  was  45°,  although  it  acted 
at  50°.     This  explains  why  the  iodine  reaction  is  longer  in 


disappearing  iu  the  case  of  barley  extract  and  starch  at  50' 
than  in  the  case  of  malt  diastase,  it  being  the  more  favourable 
temperature  for  the  last  named. 

The  authors  conclude  by  commenting  on  Reychler's 
so-called  artificial  diastase.  This  name  should  be  reserved 
for  malt  diastase  with  which  it  is  now  identified,  and  not 
confused  by  being  used  for  other  ferments. — D.  A.  S. 


PATENTS. 


Improvements   in  Processes  for  Rectifying  and  Distilling 

Alcohol,  and  in  Apparatus  therefor.    E.  A.  Iiarbet,  Agde, 
France.     Eng.  Fat.  4549,  March  15,  1889.     8</. 

In  an  ordinary  rectifying  plant,  consisting  of  a  boiler,  a 
column  with  trays,  a  condenser  or  analyser,  and  a  refrigerator 
or  cooler,  the  patentee  has  found  that  between  the  liquid 
which  flows  back  from  the  analyser  on  to  the  trays  and  the 
liquid  from  the  refrigerator  there  is  little  if  any  difference, 
and  that  the  back-flow  from  the  analyser  is  four  or  five 
times  greater  than  the  flow  from  the  refrigerator,  so  that 
the  analyser  continually  returns  a  large  quantity  of  the 
volatile  products  back  into  the  column.  Also  that  the 
liquid  on  the  trays  is  much  freer  from  the  volatile  impurities 
than  the  back-flow,  this  liquid  being  at  the  end  of  a  two 
hours'  flow  of  as  good  a  quality  as  the  liquid  from  the 
refrigerator  after  eight  or  ten  hours.  In  order  to  carry  these, 
improvements  into  effect,  he  introduces  a  small  supplementary 
refrigerator  and  passes  through  it  the  liquid  from  one  of  the 
upper  trays  of  the  column.  Communication  between  the 
tray  and  refrigerator  is  controlled  by  a  stop-cock.  This  is 
closed  at  the  commencement  of  the  distillation  until  the 
liquid  on  the  tray  is  sufficiently  pure ;  to  determine  this  a 
small  testing  cock  is  inserted  on  the  connecting  tube.  The 
liquid  is  tested  occasionally  during  the  distillation  until  the 
end  products  begin  to  appear,  when  communication  with  the 
tray  is  cut  off.  During  the  whole  operation  the  ordinary 
refrigerator  condensing  the  vapours  from  the  analyser  is  iu 
operation  as  usual. 

The  inventor  makes  use  of  a  similar  device,  towards  the 
end  of  the  distillation,  to  prevent  the  accumulation  of  fusel 
oil  in  the  boiler,  having  a  pipe  and  stop-cock  communicating 
with  one  of  the  lower  trays  of  the  column  and  running  liquid 
off  from  it  as  soon  as  fusel  oil  accumulates  there.  Drawings 
of  the  apparatus  accompany  the  specification. — A.  L.  S. 


Improvements  in  and  connected  with  the  Purification  of 
Raw  Spirit  in  order  to  produce  Highly  Rectified  Spirits 
of  Wine,  and  Apparatus  therefor.  C.  Schmitt,  Wies- 
baden, Germany.     Eng.  Pat.  5647,  April  2,  1889.     8</. 

Although  petroleum  spirit  of  low  boiling  point  cannot 
extract  fusel  oil  from  alcohol,  yet  when  potassium  carbonate 
solution  is  first  mixed  with  the  alcohol,  and  the  strengths 
arranged  so  that  the  formation  of  two  layers  is  avoided, 
then  under  certain  conditions  petroleum  spirit  will  extract 
the  whole  of  the  fusel  oil.  The  inventor  has  made  experi- 
ments iu  order  to  determine  the  best  proportions  of  the 
materials,  the  most  successful  one  being  as  follows  : — 300  cc. 
of  a  30  per  cent,  spirit  containing  0'2  percent,  of  fusel  oil 
was  mixed  with  110  cc.  of  a  solution  of  potassium  carbonate 
(sp.  gr.  1'5)  and  shaken  up  with  600  cc.  of  petroleum  spirit. 
On  standing  the  petroleum  ether  rose  to  the  top  and  was 
found  to  contain  the  whole  of  the  fusel  oil.  On  a  commercial 
scale  the  solutions  are  mixed  in  the  proportions  as  indicated 
above  in  a  suitable  vessel  supplied  with  stirring  gear,  the 
liquid  allowed  to  settle,  and  the  petroleum  run  off  and 
passed  in  a  finely-divided  state  first  through  cold  water, 
(which  absorbs  all  the  ethyl  alcohol  taken  up  by  the 
petroleum,  but  very  little  of  the  fusel  oil),  then  through 
water  at  50° — 60°  C.,  in  which  all  the  fusel  oil  is  extracted, 
and  lastly  through  50 — 60  per  cent,  alcohol,  which  absorbs 
all  the  aromatic  bodies,  and  the  purified  petroleum  is  ready 
to  be  used  over  again. 

The  lower  liquid  from  the  mixing  vessel  consists  of  the 
purified  alcohol,  water  and  potassium  carbonate.  The 
addition  of  more  solid  carbonate  causes  it  to  separate  into 
two  layers  ;  the  lower  one  contains  very  little  alcohol,  and 
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on  concentration  is  ready  for  use  again ;  the  upper  layer 
consists  of  94  per  cent,  ethyl  alcohol  containing  a  little 
carbonate ;  this  latter  may  be  removed  by  adding  either 
sulphuric  acid  or  gypsum,  when  the  potassium  sulphate 
foimed,  being  insoluble  in  alcohol,  is  precipitated.  The  clear 
solution  consists  of  almost  pure  strong  ethyl  alcohol.  A 
drawing  accompanies  the  specification. — A.  L.  S. 


Improvements  in  Yeast-Cakes.  II.  11.  Lake,  London.  From 
J.  Barnes.  New  York,  U.SA.  Eng.  Pat.  17,523,  Novem- 
ber 4,  1889.     6d. 

A  vbast-cake  is  prepared  by  subjecting  a  mixture  of  yeast 
and  prepared  corn  meal  to  great  pressure  in  a  mould  having 
a  rounded  form  with  no  sharp  angles.  The  effect  of  the 
pressure  is  to  force  the  finer  granules  of  corn  meal  to  the 
surface  and  thus  form  a  protective  coating.  A  further  pro- 
tective coaling  is  produced  by  dipping  the  cake  in  a  solution 
of  cane  sugar  and  drying.  A  drawing  accompanies  the 
specification. — A.  L.  S. 


XVIII.-CHEMISTEY  OF  POODS,  SANITAKY 
CHEMISTKY,  AND  DISINFECTANTS. 

(-4.)— CHEMISTRY  OF  FOOD. 

PATENTS. 

.1  New  or  Improved  Mode  and  Means  of  Estimating  the 
Acidity  in  Milk,  Cream,  Whey,  and  Curd  in  the  Process 
■f  making  Butter  or  Cheese.  J.Gray,  Stranraer,  and 
T.  Clement,  jun.,  Pollokshields.  Eng.  Pat.  4,966,  March  21, 
1889.     Sd. 

A  CYLixDim  u.  glass  vessel,  provided  with  graduated  scale, 
and  containing  the  milk  with  a  little  phenolpbthalein  or 
other  chemical  indicator,  is  connected  with  a  bottle  contain- 
ing solution  of  an  alkali.  the  alkali  is  gradually  run  in, 
during  agitation  (the  connection  from  the  alkali  bottle  being 
at  the  bottom  of  the  milk  cylinder),  until  change  of  colour 
denotes  that  the  acid  has  been  neutralised.  The  quantity 
of  alkali  added  is  ascertained  by  reading  the  scale  before 


and  after  tile  experiment,  and  from  this  the  acidity  is 
calculated.  On  the  graduated  scale,  at  different  levels  of 
acidity,  markings  may  be  made,  naming  the  stages  at  which 
the  "  rennet  "  may  be  added  and  other  operations  performed. 

— T.  L.  B. 


Improved  Process  for  Treating  Beer  and  making  it  keep 
permanently  in  Good  Condition.  .1.  F.  H.  Gronwald  and 
E.  H.  C.  Oehlmann,  Berlin,  Germany.  Eng.  Tat,  19,376, 
December  3,  1889.     4d. 

The  inventors  propose  to  avoid  the  difficulties  of  the 
pasteurising  process  by  distilling  the  beer  :  the  beer  residue 
is  then  fined  and  remixed  with  the  distilled  liquid.  It  is 
afterwards  aerated  with  carbonic  acid  gas  and  bottled  or 
rilled  into  barrels. — A.  I..  S. 


A  New  Method  of  Killing  Microbe-like  Minute  Living 
Organisms,  such  us  Yeast  ('oils.  Bacilli,  and  the  like, 
continued  in  \\  ines.  Alcoholic  and  other  similar  Liquors. 
W.  Spilker,  Berlin,  Germany,  H.  Bendel,  San  Francisco, 
U.S.A.,  M.  Halm  and  C.  Loewe,  Berlin,  Germanv.  Eng. 
Pat.  19,996,  December  12,  1889.     Ad. 

The  inventors  claim  that  by  circulating  wine  and  other 
similar  alcoholic  liquids  in  tubes  in  an  electric  or  magnetic 
field,  and  in  the  direction  of  the  lines  of  force  from  one  pole 
to  another,  all  living  organisms  are  killed,  and  that  the 
'  alcoholic  liquor  is  matured  in  the  same  way  as  by  lengthened 
storage.  In  the  case  of  spirits  a  maturing  effect  is  pro- 
duced equal  to  that  resulting  from  several  years'  storage. 

For  treating  1,000  litres  of  wine,  a  current  energy  of  about 
7,000  volt  ampere  hours  has  generally  been  used  ;  that  is  to 
say,  in  12  hours  about  one  cubic  metre  of  wine  would  be 
treated  by  1  horse-power. — A.  I..  S. 


Improvements  in  the  Making  of  Butter  for  the  Purpose  of 
Preserving  the  same.  F.  Mclntvre,  Glasgow.  Eng. 
Pat.  5052,  March  23,  1889.     C,,l. 

The  presence  of  germ  life  during  the  whole  process  of 
making  butter  is  prevented.  In  the  first  place,  any  germs 
which  may  be  contained  in  the  milk  are  destroyed  by  the 
application  of  heat.  The  churn  is  so  fitted  that'  no  germs 
whatever  can  enter,  and  before  use  it  is  steamed.  An 
operating  box,  for  washing  and  packing  the  butter,  i~  fitted 
with  arm-holes,  provided  with  folds  or  pucks,  so  that 
entrance  of  germs  is  prevented  during  the  operation.,  All 
the  apparatus  is  steamed  before  use,  and  the  salt  is  heated, 
either  in  the  solid  state  or  in  aqueous  solution.  Water  used 
for  washing  is  likewise  previously  boiled.  Instead  of  having 
separate  air-filtering  tubes  on  separator,  churn,  and  room  in 
which  the  butter  is  worked  and  packed,  one  room  may  be 
used  enclosing  the  whole,  the  air  entering  the  room  being 
drawn  through  a  tortuous  pipe,  part  of  which  is  kept  at  a 
red  heat.— T.  L.  B. 


Improvements  relating  to  the  Preservation  of  Shell-fish. 
A.  A.  Freeman,  Philadelphia.  I'.S.A:  Eng.  Pat.  14,670, 
September  17,  1889.     6d. 

Under  ordinary  conditions  oysters  and  other  shell-fish, 
after  being  kept  some  time,  open  their  shells  and  the  juices 
escape  ;  the  tish  thereby  loses  its  flavour,  and  in  a  short  time 
becomes  unfit  for  use.  To  prevent  such  opening  of  the 
shells  the  patentee  binds  them   round  with  wire  while  fresh. 

— T.  L.  I!. 


A  New  or  Improved  Method  for  Sweetening  Margarine, 
Butter,  and  other  Oils  ami  Fats.  P.  Heinz,  Frankfurt- 
on-tbe-Main,  Germany,  Eng.  Pat.  19,158,  November  28, 
1889.     id. 

Saccharine  is  dissolved  in  the  fat ;  the  amount  dissolved, 
and  therefore  the  resulting  sweetness,  depending  on  the 
temperature  to  which  the  fat  is  raised  daring  the  process  of 
solution. — W.  L.  C. 


(B.)— SANITAKY  CHEMISTRY'. 

PATENTS. 

Improvements  in    Water  Purifying  Apparatus.      H.  Carrod, 
South  Croydon.     Eng.  Pat.  9509,  June  S,  1889.     8</. 

The  purification  of  the  water  is  effected  in  a  lower  vessel, 
having  side  receptacles  for  deposit,  formed  by  inclined 
curved  plates,  which  extend  upward  to  near  the  underside 
of  a  baffle-plate  extending  across  the  vessel  >,,  as  to 
leave  a  space  at  each  side  above  the  receptacles,  and 
between  the  plate  and  sides  of  the  lower  vessel.  Above  this 
vessel  are  two  tanks,  one  for  receiving  the  reagent  from  a 
tank  above,  and  the  other  for  the  water  to  be  purified.  The 
reagent  and  water  flow  down  a  pipe  into  the  lower  vessel, 
and  rising  upwards  pass  between  the  tops  of  the  receptacles 
and  underside  and  edges  of  the  baffle-plate  and  the  sides  of 
the  lower  vessel,  and  upwards  (through  a  filtering  medium, 
if  desired)  to  the  outlet  pipe.  There  are  two  sheets  of 
drawings  and  three  claims. — E.  S. 


New  or  Improved  Means  or  Apparatus  for  Softening  and 
Filtering  Water  or  other  Liquids  under  Pressure.  "  The 
Water  Softening  Company.  Limited,"  E.  Easton,  West- 
minster, and  H.  Carrod,  South  Croydon.  Eng.  l'at. 
12,973,  August  It),  1S89.     Sd. 

A  closed  vessel,  preferably  of  a  conical  form,  anil  having 
its  smaller  end  downwards,  contains  the  lime  or  other 
reagent.     This  vessel  stands  upon  a  second,  into  which  the 
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water  or  liquid  to  be  treated  is  admitted  under  pressure. 
This  stands  upon  a  third  vessel,  the  lower  part  of  which  is 
separated  from  the  upper  part  by  a  perforated  plate  on 
which  is  placed  filtering  material,  covered  by  another  plate. 
The  water  or  liquid  under  pressure  enters  the  second  vessel 
and  the  lower  end  of  the  conical  vessel  at  the  same  time, 
and  after  mixing  with  the  reagent  flows  out  by  a  pipe  at 
the  top  which  joins  the  main  supply  pipe,  the  mixed  liquid 
together  entering  the  second  vessel  from  which  it  overflows 
through  a  pipe  to  the  bottom  of  the  third  vessel,  and  after 
passing  through  the  filtering  materials  flows  out  for  use  or 
storage.  The  conical  vessel  is  supplied  with  the  reagent 
through  a  funnel  regulated  by  a  valve. — E.  S. 


XIX.-PAPER,  PASTEBOAKD,  Etc. 

The  Process  of  Engine-sizing.     K.  Muth.    Dingl.  Polyt.  J. 
275,29 — JO  and  71—80. 

This  paper  deals  with  the  rosin-sizing  process  as  usually 
practised,  giving  a  careful  survey  of  the  principles  under- 
lying it,  with  deductions  therefrom  in  the  form  of  such 
practical  details  as  are  calculated  to  lead  to  the  best  results. 
In  the  beating  process  the  object  should  be  to  draw  rather 
than  cut  the  fibres,  with  the  result  of  securing  the  maximum 
of  felting  with  interspaces  of  minimum  size.  The  alternative 
method  produces  a  web  parting  very  rapidly  with  its  water 
on  the  machine,  with  proportionate  loss  of  the  suspended 
particles  of  sizing  compounds.  These  particles  are  held  by 
a  fine  well-felted  web  as  in  a  filter,  and  the  final  closing  of 
the  interspaces  with  and  by  the  sizing  matters  is  effected 
by  the  pressure  of  the  couch-roll,  to  the  weight  of  which 
special  attention  must  be  paid.  In  the  preparation  of  the 
resin-soap  the  object  should  be  to  secure  in  the  final  product 
the  maximum  proportion  of  emulso-resin  (Milchharz)  i.e., 
uncombined  resin,  dissolved,  in  the  soda-resin  compound. 
For  this  the  maximum  temperature  of  the  "  boil "  should 
be  70°,  and  the  water  a  minimum.  (So  much  importance  is 
attached  by  some  manufacturers  to  this  constituent  of  the 
sizing  mixture  that  the  presence  of  a  sufficient  quantity  is 
ensured  by  the  solution  of  an  additional  proportion  in  the 
finished  resin-soap.)  The  completion  of  the  boiling  is 
recognised  by  dipping  a  spatula  from  time  to  time.  On 
drawing  out,  the  cooling  mass  should  break  short  off 
without  forming  long  threads.  The  time  of  boiling,  with 
a  charge  of  6  cwt.,  should  not  exceed  four  hours.  The  com- 
plete separation  of  the  resin-soap  requires  from  2 — 3  days' 
standing.  The  colouring  matters  of  the  rosin  are  for  the 
most  part  retained  in  solution.  For  their  complete  removal, 
with  the  lye  residue,  the  mass  may  be  treated  with 
successive  quantities  of  salt  solution.  The  quantities  of 
rosin,  soda  (Solvay)  and  water  are  variously  formulated  by 
different  authorities.  The  author's  table  comprises  numbers 
within  the  following  limits:  rosin,  100;  soda,  18 — 27; 
water,  G5 — 2,000.  The  calculated  quantity  of  carbonate  for 
complete  conversion  into  the  soda  compound  is  17  percent.; 
using  18-5  per  cent,  soda  the  author  found  15  per  cent,  of 
emulso-resin  in  the  product.  These  proportions  may  be 
considered  normal.  In  redissolving  the  compound  fur  use, 
the  optimum  of  dilution  is  variously  stated  at  25 — 70  parts 
of  water  to  1  part  of  total  resin. 

The  effective  sizing  of  the  well  requires  first  the  absorption 
of  the  materials  by  the  individual  fibres,  and  secondly  the 
filling  of  the  interspaces  which  are,  of  course,  of  variable 
dimensions.  The  necessary  gradations  of  fineness  of  the 
precipitated  matters,  emulso-resin  and  resin-alumina  com- 
pounds— are  perhaps  sufficiently  secured  by  the  usual  mode 
of  adding  the  sizing  solution  and  the  aluminium  sulphate. 
Greater  efficiency  may  be  attained  by  adjusting  the 
conditions  in  view  of  these  requirements.  It  is  also  recom- 
mended to  take  into  account,  in  using  hard  waters,  the 
objection  to  the  precipitation  of  lime  and  magnesia  com- 
pounds of  the  resin-acids,  since  by  decomposition  in  the 
paper  il Sects  of    imperfect    sizing  may  be   produced. 


This  difficulty  is  easily  met  by  treating  the  water  to  be  used 
in  the  beater  with  a  calculated  quantity  of  aluminium 
sulphate.  The  utility  of  using  gelatin  in  the  engine-sizing 
process  is  very  questionable,  the  amount  retained  by  the 
paper  being  necessarily  small.  The  albuminates,  on  the 
other  hand,  are  highly  recommended,  being  precipitated  by 
alumina  salts  in  a  form  especially  favourable  to  the  effectual 
distribution  of  the  albumen,  and  to  the  qualities  of  the 
paper  made  with  this  addition,  more  particularly  in  point  of 
elasticity  and  surface.  It  is  recommended  to  add  the 
albuminate  (ammonium)  in  concentrated  solution  (30—40 
per  cent.)  at  the  beginning  of  the  beating.  In  regard  to  the 
completion  of  the  process  on  the  machine  the  author  directs 
special  attention  to  the  shaking  (felting),  and  the  temperature 
of  the  drying  cylinders,  more  especially  the  first,  in  order 
that  the  resin  and  resin  compounds  may  be  brought  into 
the  right  condition  of  fusion,  ensuring  a  homogeneous 
compacting  of  fibre  and  sizing  materials. 

A  process  involving  fine  adjustment  of  so  many  factors, 
chemical  and  mechanical,  cannot  be  laid  down  on  hard  and 
fast  lines  universally  applicable,  but  requires  special  study 
for  every  set  of  circumstances,  i.e.,  for  each  mill.  As  an 
illustration  of  extreme  variations  between  efficient  and  in- 
efficient  consumption  of  sizing  materials,  the  author  cites  two 
cases  from  his  experience,  in  one  of  which  the  percentage  of 
resin  used  was  2\,  in  the  other  8  per  cent,  on  the  paper. 
Adding  to  these  numbers  the  same  weights  of  alumina  salt 
necessary  for  precipitation,  the  difference  of  consumption  of 
material  in  the  two  cases  is  seen  to  be  very  great. 

In  the  summary  of  points  which  concludes  the  article  the 
author  emphasises  the  three  more  important  conditions  of 
efficient  sizing,  viz. : — 

(1.)  The  composition  of  the  pulp  (fibre)  and  its  condition 
when  beaten. 

(2.)  The  physical  properties  of    the   precipitated  resin- 
alumina  mixture. 

(3.)  The  communication  to  the  web  of  a  satisfactorily 
high  temperature  on  the  drying  cylinders. — C.  F.  C. 


Imitation  Japanese  Paper.     W.  Herzberg.     Mitt.  k.  techn. 
Versuchs.  Anstalt,  Berlin,  1889,  152—153. 

The  author  gives  the  results  of  an  investigation  of  a  paper 
recently  introduced  in  obvious  imitation  of  the  genuine 
Tokyo  paper,  offered  at  one-fourth  the  price,  1"45  M.  per 
kilo.,  and  stated  to  be  of  a  quality  fitting  it  for  such  uses 
as  for  official  documents,  share  coupons,  &c.  The  following 
are  the  results  of  mechanical  tests  :  lireaking  lengths  (a) 
7 '24  k.m.,  (6)  4 '50;  mean  5'87.  Elasticity  (extension 
per  cent.),  («)  1'6,  (6)  51;  mean  3 '4.  Sheets  of  the 
paper  were  exposed  freely  to  the  air  and  light  (hung  in  a 
window)  for  three  months  and  again  tested.  A  diminution 
of  9  per  cent,  in  breaking  length  and  41' 2  per  cent,  in 
elasticity  was  noted.  This  result  is  noteworthy,  the  more  so 
as  the  paper  consisted  of  a  pure  wood  cellulose,  apparently 
sulphite  cellulose.  It  contained  only  3  per  cent,  of  ash 
constituents,  and  was  engine-sized  (rosin  and  starch).  The 
author  promises  further  tests  of  the  paper  after  intervals  of 
exposure.— C.  F.  C. 


PATENTS. 


A  New  or  Improved  Wood  Felt  suitable  for  Surgical 
Bandages  anil  other  Purposes,  anil  a  Process  for 
Producing  the  same.  G.  Walcher,  Stuttgart,  Germany. 
Eng.  Pat.'  16,546,  November  14,  1888.     id. 

The  wood  fibres  are  ground  up  into  a  paste  with  spirit  or 
other  volatile  liquid.  The  spirit  is  drawn  off,  the  fill  dried 
by  heat,  and  then  compressed  between  rollers  to  render  it 
pliant.— E.  J.  B. 
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Improved  Method  of  and  Means  for  Protecting  Apparatus 

used  in  the  Manufacture  of  Sulphite   Cellulose.     J.  F. 

Salomon,  Berlin,  and   H.  Briingger,  Liegnitz,  Germany. 

Eng.  Pat.  18,003,  December  10,  1888.     8rf. 

This   process    relates   to  the  formation  on   the   insides  of 

boilers  of  a  crust  or  scale  which  will  resist  the  action  of  the 

acid  solutions  (bisulphites)   used  in   preparing  wood   pulp. 

The   scale  is  formed  by   heating  the  boiler.'preferahlv  by 

means  of  hot  air  passed  into  an  outer  casing,   while  it  is 

filled  with  a  saturated  solution  of  calcium  sulphate. 

— E.  J.  B. 


Improvements  in  Treating  Vegetable  and  Animal  Fibre 
and  Textile  Fabrics  whereby  the  same  are  Bleached, 
Strengthened,  Prepared  for  Dyeing,  and  Improved  in 
Appearance  and  otherwise.  M.  Zingler,  London.  Eng. 
Pat.  84,  January  2,  1889.     6<i. 

The  fibre  is  cleansed  by  soaking  it  in  a  "  diluted  solution 
of  sulphuric  acid  neutralised  by  ammonia."  Gelatin  is 
dissolved  in  dilute  sulphuric  acid,  to  the  solution  glycerin 
and  ammonia  are  added.  To  this  is  added  oleic  acid 
previously  saponified  by  bicarbonate  of  potash.  The  fibre 
is  boiled  in  this  solution  for  several  hours  aud  dried.  When 
dry  it  is  treated  in  a  solution  made  by  boiling  oxide  of  zinc 
with  permanganate  of  potash.  When  thoroughly  combined, 
bisulphite  of  soda  is  added,  then  a  small  quantity  of  neutral 
gum  or  shellac.  The  fibre  is  finally  treated  with  dilute 
sulphuric  acid,  washed  and  dried. — E.  J.  B. 


Improvements  in  the  Manufacture  of  Parchment  Fabric. 
L.  D.  Dobler,  Paris,  France.  Eng.  Pat.  1767,  January  31, 
1889.     4</. 

Any  suitable  fabric  is  covered  with  a  layer  of  paper  or  other 
similar  material.  It  may  be  applied  to  one  or  both  sides, 
and  is  caused  to  adhere  by  a  size  which  is  insoluble  in 
water  such  as  that  described  in  Eng.  Pat.  9949,  of  1887 
(this  Journal,  1886,  516).— E.  J.  B. 


Improvements  in  Apparatus  for  the  Manufacture  of  Paper. 
D.  M.  Watson,  Glasgow,  and  T.  T.  M.  Lumsden,  Edin- 
burgh.    Eng.  Pat.  2439,  i'ebruary  12,  1889.     6d. 

The  improvement  consists  in  a  new  form  of  "  Deckle- 
shifting  "  apparatus,  whereby  the  width  of  the  web  of  paper 
can  be  altered  at  will.  Descriptive  drawings  accompany  the 
specification. — E.  J.  B. 


An  Improved  Paper.    G.Newbery,  London.    Eng. Pat. 4310, 
March  12,  1889.     id. 

Paper  is  coated  with  a  mixture  of  9  lb.  of  moist  pipe-clay, 
2  oz.  of  tallow,  14  lb.  of  size,  \\  lb.  of  black-lead,  or 
-J  lb.  of  oxide  of  manganese.  Such  paper,  when  slightly 
pressed  with  a  hard  point,  is  marked  as  with  lead  pencil. 

— E.  J.  B. 


Improvements  in  the  Preparation  of  Wood  Pulp  for  the 
Manufacture  of  Paper,  Cloth,  Cordage,  or  any  other 
Textile  Fabric.  F.  J.  Cheesbrough,  Liverpool.  From 
H.  and  W.  Pataky,  Berlin,  Germany.  Eng.  Pat.  9694, 
June  12,  1889.     id. 

Green  wood  is  crushed  between  rollers,  and  at  the  same 
time  subjected  to  the  action  of  a  stream  of  water  whereby 
a  number  of  soluble  matters  are  removed,  and  the  subsequent 
treatment  with  alkali  simplified,  a  considerable  saving  being 
effected.  A  small  quantity  of  sulphite  of  soda  may  be 
added.— E.  J.  B. 


A  New  or  Improved  Composition  for  Treating  Paper  and 
similar  Material  to  render  Writings  or  ollur  Markings 
Indelible  thereon.  D.  C.  Simpson,  Edinburgh.  Eng.  Pat. 
16,342,  October  17,  1889.     4rf. 

Paper  is  treated  with  a  solution  made  by  dissolving  1  lb.  of 
lead  acetate,  j  lb.  of  potassium  chlorate,  aud  1  oz.  of  copper 
acetate,  in  1  gallon  of  water. — E.  J.  B. 


Improvements  in  Edge  Runners  or  Mills  for  Reducing 
Paper-making  Materials  or  other  Substances.  A.  E.  Ried, 
Sidcup.  From  A.  Abadie,  Angouleme,  France.  Eng.  Pat. 
18,674,  November  21,  1889.     6<(. 

The  improvement  consists  in  making  the  bed  of  small  pieces 
of  iron,  preferably  of  a  rectangular  shape,  interspaced  with 
a  softer  material,  such  as  lead  or  wood,  the  surface  of  the 
latter  being  slightly  lower  than  that  of  the  former.  In  this 
way  the  runners  are  prevented  from  slipping  and  the 
material  is  more  rapidly  reduced.  There  is  also  an 
arrangement  for  raising  or  lowering  the  scrapers. — E.  J.  li. 


XX -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 


Orexine  (Phenyldihydroquinazolinc). 
709—710. 


Pharm.  J.  20, 


This  is  one  of  a  series  of  compounds  recently  synthetically 
prepared  by  Paul  and  Buseh  (Ber.  22,  2683).  It  is  de- 
scribed as  a  derivative  of  quinazoline,  a  body  represented  by 
a  structural  formula  differing  from  that  of  quinoline  in 
having  two  CH  groups  of  a  naphthalene  ring  replaced  by 
N  instead  of  one.  In  dihydroquinazoliue  there  is  au  imido- 
group  the  hydrogen  of  which  is  replaceable  by  an  alkyl 
group,  and  it  is  that  compound  in  which  the  substitution  is 
effected  by  a  phenyl  group  that  is  now  put  forwards  under 
the  name  "  orexine." 


CH 


HC 

I 
HC 


CH 

I 
NH 


HC 


CH         N 

\c 


CH 


CH        CH„ 

Dihvdroiininazolinc. 


HC^     N.C.H. 

CH       CH, 

Phenyldiliydroquinazoline 
(Orexine) . 


This  compound  is  manufactured  by  heating  the  sodium 
compound  of  formanilide  with  the  corresponding  quantity  of 
o-nitrobenzylchloride,  and  after  the  purification  of  the  result- 
ing o-nitrobenzyl  formanilide,  reducing  it  to  phenyl-dihydro- 
quinazoline  by  means  of  zinc  dust  and  acetic  acid.  The 
hydrochloride  of  this  base  is  produced  in  needles  containing 
two  equivalents  of  water  of  crystallisation,  gradually  given 
off  in  an  exsiccator  the  crystals  becoming  efflorescent.  The 
melting  point  of  the  hydrated  crystals  is  80°,  that  of  the 
anhydrous,  221°  C.  When  laid  upon  the  tongue  the  com- 
pound tastes  slightly  bitter  and  leaves  an  intense  burning 
sensation  ;  it  also  powerfully  irritates  the  mucous  membrane 
of  the  nose.  In  ether  it  is  insoluble,  but.  it  is  readily  soluble 
in  hot  water  and  in  alcohol,  and  for  this  reason  the  hydro- 
chloride is  preferable  in  dispensing  than  the  free  base,  which 
is  almost  insoluble  in  water.  From  an  aqueous  solution 
of  the  hydrochloride  the  base  is  separated  ^by  alkalis  as  au 
oily  precipitate  which  eventually  crystallises.  Orexine 
hydrochloride  is  a  substance  which  induces  appetite  and 
stimulates  digestion.  It  is  neither  an  antipyretic  nor  an 
analgesic. 

In  the  case  of  healthy  persons  the  appetite  is  stated  to 
increase  immediately  after  the  first  dose,  but  with  most 
patients  the  improvement  is  only  manifested  after  some  days. 

The  formula  recommended  for  administration  is  2  grms. 
of  orexine  hydrochloride  made  up  with  extract  of  gentian 
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ami  althcca  powder  into  2(1  pills  gelatin-coated,  three  to  five 
of  which  are  to  be  taken  once  or  twice  daily  with  a  large 
glass-full  of  meat  broth,  a  considerable  quantity  of  liquid 
being  required  on  account  of  the  pungent  properties  of  the 
eompound. 

The  Solubility  of  Quinine  and  Caffeine.  I'harm.  .1.  20, 
710—711. 
Antipyiune  increases  the  solubility  of  quinine  (Phann.  J. 
19  8G1).  It  is  now  stated  that  it  exercises  a  similar  influence 
on  caffeine.  Crinon  reports  that  it  suffices  to  add  to  caffeine 
a  slightly  superior  weight  of  antipyrine  to  render  it  soluble 
in  the  cold,  and  that  if  beat  be  employed  50  centigrms.  of 
caffeine  may  be  made  to  dissolve  in  10  cc.  of  water  if  75 
centigrms.  be  added,  the  solution  remaining  clear  on  cooling. 


Report  on  New  Drugs  anil  Fine  Chemicals.     Merck's 
Hull,  3,  1890,  1—8. 
The    Mydriatic    Alkaloids    of  the    Solanace.e — cont. 
(This  Journal,  1890,  212.) 

Homatropine  (Hydroxytoluyltropeiue),  C„.,H21N03.— 
Ladenburg,  in  the  course  of  his  researches  on  the  synthetic 
production  of  alkaloids,  obtained  a  series  of  artificial 
alkaloids  by  the  action  of  hydrochloric  acid  on  certain  salts 
of  tropiue,  itself  a  fractional  derivative  of  atropine.  To  the 
group  of  alkaloids  thus  obtained  he  applied  the  generic 
term  "  Tropeines."  Thus,  by  the  action  of  hydrochloric 
acid  amongst  other  products,  the  following  were  obtained  : — 
From  tropine  tropate — 

Atropine,  in  every  respect   identical  with  the  natural 
alkaloid. 
From  tropine  salicylate — 

Salicyl-tropeine,  a  weak  poison,  devoid  of  action  on  the 
pupil. 
From  tropine  pbthalate — 

Phthalo-tropeine. 
From  tropine  mandelate — 

Homatropine,  Cl6H2lN'03,  Hydroxytoluyltropeine. 
I  If  all  the  foregoing,  the  last  named  is  by  far  the  most 
interesting,  its  peculiar  action  on  the  eye  rendering  it  of 
therapeutic  value.     Experience  proves  in  fact  that  it  will  be 
very  serviceable  in  ophthalmology. 

Homatropine  dilates  the  pupil  just  as  strongly  as  atropine 
does,  but  it  possesses  less  of  the  paralysing  effect  of  that 
mydriatic,  and  what  is  of  the  greatest  importance,  the 
recovery  from  the  mydriasis  is  far  more  rapid  than  when 
atropine  has  been  used  (Viilkers  and  Goetz,  Inaug.  Dissert. 
Kiel,  1880).  Atropine  dilations,  even  with  very  weak 
solutions,  continue  for  several  days  up  to  a  week,  whereas 
a  homatropine  dilation  commences  to  diminish  after  a  few 
hours'  duration,  and  in  the  course  of  24  hours,  as  a  rule, 
every  trace  of  it  will  have  disappeared.  Moreover,  homa- 
tropine, unlike  atropine,  is  a  very  weak  poison,  and  does 
not,  as  atropine  often  does,  superinduce  cutaneous  eruptions. 
Ii  is  likely  to  be  very  useful  in  examinations  of  the  Fundus 
neiili.  Sec,  since  it  permits  of  the  eye  being  used  again 
within  a  very  brief  period. 

Homatropine  in  the  pure  state  forms  clear  and  regular 
crystals,  the  form  of  which  has  never  yet  been  determined. 
Its  salts  with  hydrochloric,  hydrobromic,  and  sulphuric 
acid,  are  white,  and  crystallise  well. 

Homatropine  hydrobromide. — This  salt  forms  white, 
crystalline  plates,  and  is  soluble  in  10  parts  of  water.  The 
solution  is  quite  permanent  and  the  salt  is  not  hygroscopic. 
The  more  recent  physiological  experiments  were  principally 
made  with  this  salt  (Sehweinitz  and  Hare,  Amer.  Med. 
News,  1887,  Dec.  731  ;  Jackson,  Amer.  Med.  News,  July 
1888).  After  instillations  of  large  doses  of  homatropine, 
its  bitter  taste  becomes  perceptible,  but  not  the  dryness  of 
the  pharynx  which  follows  the  use  of  atropine. 

Aconitine. — Notoriously  the  various  brands  of  aconitine 
in  the  market  exhibit  very  marked  differences  in  the  strength 
of  physiological  action,  and  the  observance  and  expression 


of  some  rigorous  distinction  between  the  different  grades 
has  become  a  matter  of  serious  importance.  Dr.  Van 
Keuterghem  (JYeederl.  Tijdschr.  voor  Geneesk.  1889,  9) 
has  to  this  end  subjected  several  acouitines  of  various  origin 
to  a  series  of  precise  therapeutic  tests,  the  experiments  being 
made  upon  his  own  person. 

In  order  to  realise  certain  definite  primary  symptoms  he 
had  to  employ  certain  amounts  of  the  different  brands 
experimented  with.  These  quantities  constituted  what  be 
termed  the  "  sufficient  dose."  The  effect  indicated  was 
found  to  be  caused  by — 

From  025  to  0-5  mgrin.  (^yth  to   -j-tjth  grain)   of  the 
two  crystallised  aconitines  of  Merck  or  Duquesnel. 

From   10  to  15  mgrms.  (£  to  j  grain)  of   the   amorphous 
aconitines  of  Merck  and  Chautenaud. 

From  200  to  300  mgrms.  (3  to  4|  grains)  of  F'riedliinder's 
aconitine. 

This  shows  a  range  of  comparative  degrees  of  potency 
from  1,200  down  to  1,  i.e.,  a  similar  effect  is  secured  from 
the  strongest  preparation  by  a  dose  only  ia'u,tth  to  ^^th 
the  size  of  those  required  of  the  weakest  preparation  tested 
under  the  name  of  "  Aconitine." 

,/ambul  is  a  powder  or  fluid  extract  of  the  seed  or  bark 
of  the  Syzygium  jambolanum,  a  tall  tree  growing  in  the 
American  and  Asiatic  tropics,  and  belonging  to  the 
Euyenoidex,  a  branch  of  the  Myrtaceie.  It  is  a  specific  in 
cases  of  Diabetes  mellitus.  That  Jambul  has  a  retarding 
action  on  the  diastatic  fermentation  of  starch  was  first 
observed  by  Laseelles  Scott.  W.  Elborne  ami  W.  H.Morse 
succeeded  in  procuring  a  reduction  of  the  diuresis  and  of 
the  sugar  in  the  urine  by  administering  small  quantities  of 
the  powdered  fruit.  Griiser,  of  Bonn  (Centralblatt  f.  klin. 
Med.  1889,  No.  28),  has  confirmed  the  preceding  by  the  use 
of  Jambul  extract,  and  he  has  moreover  proved  that  the 
drug  is  harmless  in  the  animal  economy. 


Researches  on  Narcotine.     W.  Koser.     Aunalen,  254, 
334—368. 

A    resume   of  researches  bearing   on    the  constitution   of 
cotarnine    and    narcotine.     A    closely-reasoned   account   of 
the  evidence,  as  regards  the  former,  afforded  by  these,  is 
summed  up  in  the  annexed  constitutional  formula  : — 
CH..O     CHO 


O 


NH(CH,) 


CHj.O  I       I       J  CH„ 
H    CH2 

Cotarnine. 

Narcotine  containing  the  residues  of  hydroeotarnine  and 
opianic  acid  is  formulated  therefore  as  subjoined  : — 
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CHa  \\J\)  OCfl3 
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Narcotine. 

It    is    closely    related    to    another    opium    alkaloid,    viz., 
papaverine,  both  being  derivatives  of  a  benzvlisoquilioline. 

— C.  F.  C. 
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Denaturing  Alcohol  by  Means  of  Wood  Spirit  and 
Pyridine.  A.  W.  Hofmann,  G.Kramer,  and  L.  Loewen- 
lierz.  Chera.  Ind.  12,  521—525. 
This  article  treats  of  the  present  aspects  of  the  method  of 
denaturing  alcohol,  after  two  years'  experience  of  its 
employment  in  the  German  Empire.  The  complaints  at 
Hrst  raised  against  the  use  of  pyridinised  spirit  for  domestic 
purposes  have  now  nearly  ceased,  especially  since  the 
qnantity  to  be  added  has  heeu  reduced  from  1  per  cent,  to 
0'5  per  cent,  of  pyridine.  In  a  few  cases,  such  as  those  in 
which  varnish  or  polishes  are  manipulated  in  confined  or 
badly  ventilated  places,  it  may  still  be  advisable  to  allow 
the  spirit  to  be  treated  with  5  per  cent,  of  wood  spirit  only, 
whilst  the  method  of  denaturing  at  present  in  force 
throughout  the  Empire  consists  in  the  addition  of  2  per 
cent,  of  wood  spirit  and  u"5  percent,  of  pyridine  to  the 
alcohol.  The  greatest  difficulty  experienced  during  the 
introduction  of  the  new  method  arose  in  the  increased 
prices  of  pyridine  consequent  on  the  sudden  demand  for 
large  quantities,  but  the  impetus  thus  given  to  its  manu- 
facture and  import  from  other  countries,  especially  from 
England,  has  eventually  brought  down  the  price  below  that 
existing  before  the  introduction  of  the  measure,  and  the 
values  of  wood  spirit  have  fluctuated  in  a  similar  way,  but 
to  a  lesser  extent.  Thus  the  values  adopted  by  the 
Commission  on  Denaturing  were  300  M.  for  pyridine  and 
120  M.  for  wood  spirit  (per  100  kilos.),  but  these  rose  to 
•100  M.  and  140  M.  respectively,  whilst  at  the  present  time  the 
prices  are  under  90  M.  in  each  case,  and  the  mixture  itself 
may  now  be  bought  for  80  M.  per  100  kilos.  In  numerous 
factories,  where  the  use  of  alcohol  with  wood  spirit  was 
adhered  to,  the  pyridinised  alcohol  lias  at  length  been 
adopted,  its  use  being  found  preferable  as  being  free  from 
the  control  exacted  by  the  excise  officials  when  wood  spirit 
only  is  the  denaturing  agent.  The  following  table  shows 
the  favour  extended  by  consumers  to  the  pyridine  as  against 
the  wooil  spirit  method: — 


Quantities  of  Pure  Alcohol 
denatured. 


With  Hie 
Olhcia! 
Mixture. 


With 

5  per  Cent. 

Wood  Spirit. 


HI. 

37,257 

HI. 
13,785 

28,146 

7,847 

31.928 

7,681 

37,3*2 

5,2  U 

Pyridinised  alcohol,  as  used  in  households,  gives  out  no 
smell  while  burning  in  a  lamp,  but,  on  blowing  out  the 
flame,  an  unpleasant  smell  is  experienced,  which  is, 
however,  less  disagreeable  than  the  smell  of  a  recently- 
extinguished  petroleum  flame,  to  which  consumers  generally 
have  easily  become  accustomed.  Alleged  harmful  results 
from  inhaling  the  vapour  of  pyridinised  alcohol  have  been 
shown  to  be  groundless.  In  order  to  cover  the  objectionable 
smell  of  the  pyridine,  it  has  been  permitted,  in  some  cases, 
to  add  a  certain  quantity  of  lavender  or  rosemary  oil. 
Brief  reference  is  made  to  other  substances  which  have 
been  proposed  for  the  purpose  of  denaturing  alcohol. 
Amber  oil,  caoutchouc  oil  and  camphor  oil,  as  well  as 
naphthalene  and  oil  of  turpentine,  are  inadmissible,  as  they 
are  readily  removed  by  dilution  with  water  and  treatment 
with  animal  charcoal.  Shellac  does  not  render  the  spirit 
sufficiently  undriiikable,  whilst  mercaptan  or  bone  oil  are 
much  more  objectionable  than  pyridine.  The  use  of  wood 
spirit  would  not  effect  the  desired  purpose  in  less  proportion 
than  10  per  cent.,  and  the  quantity  then  required  would  be 
too  far  in  excess  of  the  possible  production,  and  even  then 
the  excise  would  not  be  fully  protected,  as  experience  in 
England  has  shown.  Experiments  made  with  suitable 
petroleum  fractions  showed  that  it  could  be  removed  by 
dilution  with  water  and  treatment  with  charcoal.  Hitter 
substances    are   open   to    the     same    objection,   and   they 


interfere  with  the  proper  burning  of  the  spirit.  An 
additional  objection  to  the  use  of  wood  spirit  is  that  acetone 
and  allyl  compounds,  which  are  its  most  important  de- 
naturing constituents,  prevent  its  application  in  many 
technical  industries.  On  the  whole  there  seems  to  be  no 
more  suitable  substances  for  denaturing  alcohol  than  those 
winch  have  been  selected,  the  same  method  having  been 
adopted  in  Austro-Hungary  and  Switzerland  j  at  the  same 
tune  the  authors  hold  the  view  that  a  more  satisfactory 
solution  of  the  difficult  problem  may  yet  be  found.  They 
advocate  the  establishment  of  a  central  institution  to  which 
all  questions  respecting  denaturing  and  other  exeisc  matters 
could  be  referred,  such  as  exists  in  England.— G.  II.  IS. 


Synthesis  o/Aconitic  Arid  from  Acetylenedicarboxylic  Acid 
.1.  M.  Loven.     Her.  22,  3053—3056. 

[n  preparing  acetylenedicarboxylic  acid  from  dibromo- 
succinic  acid  and  alcoholic  potash,  the  author  obtained  two 
acids,  viz.,  oxalic  and  aconitie  acid.  This  is  explained  by 
the  presence  of  an  excess  of  alkali,  which,  reacting  upon 
the-  acetylenedicarboxylic  acid  decomposes  it  into  the  two 
acids  above  mentioned. 

The  author  supposes  that  the  acetylenedicarboxylic  acid 
takes  up  the  elements  of  water  to  form  oxalacetic  acid, 
which  condenses  with  a  molecule  of  unchanged  acetylene- 
dicarboxylic acid  which  then  decomposes  with  potash. 

—.1.  IJ.  C. 


Belladonine.     E.  Diirkopf.     Her.  22,  3183 — 3184. 

To  obtain  belladonine  free  from  hydrocarbons,  hyosciue, 
tropine,  &c,  the  crude  material  is  digested  in  acid  solution 
with  ether  and  chloroform  to  dissolve  out  hydrocarbons. 
The  atropine  is  converted  into  tropine  and  tropic  acid,  whilst 
hyoscine  dissolves,  and  the  belladonine  remains  unaltered, 
the  dissolved  hyoscine  is  isolated  as  gold  double  salt.  The 
occurrence  of  hyoscine  in  crude  belladonine  explains  the 
presence  of  pseudotropine  in  its  decomposition  products. 
From  the  latter  a  base  was  isolated  by  Ladenburg  and 
Koth,  and  also  Merling,  which,  however,  they  were  unable 
to  identify  with  pseudotropine,  but  which  according  to  the 
author  is  identical. — ,1.  H.  C. 


Researches  on  Crystallised  Digitalin.       Arnaud.    C'ompt. 
Kend.  109,  679—681. 

The  author  finds  that  tanghinin,  one  of  the  active  principles 
of  the  Madagascar  tanghin  (this  Journal,  1889,  1008)  is  very 
similar  in  its  properties  to  crystallised  digitalin.  Both 
substances  are  non-nitrogenous,  both  are  practically  in- 
soluble in  water,  but  are  soluble  in  all  proportions  in 
chloroform,  and  equally  soluble  in  moderately  concentrated 
warm  alcohol.  They  do  not  belong  to  the  class  of 
glucosides,  for  they  do  not  yield  glucose  or  any  other 
form  of  sugar  when  treated  with  boiling  dilute  acids  ; 
under  such  treatment  they  simply  resinify.  They  are  also 
similar  in  their  physiological  behaviour;  both  are  violent 
cardiac  poisons,  and  both  occur  in  nature  in  conjunction 
with  true  glucosides  which  have  a  powerful  action  upon  the 
organism. 

It  has  been  stated  by  Schmiedeberg  that  digitalin 
prepared  according  to  Nativelle's  process  is  a  mixture  of 
several  crystalline  substances.  The  author  contradicts  this 
assertion,  and  the  object  of  his  communication  is  to 
establish  the  fact  that  digitalin  so  prepared  is  a  perfectly 
definite  chemical  product.  The  material  first  used  in  his 
experiments  was  prepared  in  the  author's  laboratory  by 
Nativelle's  process  from  20  kilos,  of  Vosges  digitalis, 
purified  by  washing  with  cold  alcohol.  The  pure  digitalin 
forms  thin  brilliant  white  flakes  melting  at  243°.  100  grms. 
of  absolute  alcohol  at  14°  dissolve  0-650  grin.  Contrary 
to  Sehmiedeberg's  assertion,  it  is  soluble  in  boiling  benzene. 
The  method  of  examination  adopted  was  that  of  "  fractional 
solution "  by  successive  washings  with  absolute  alcohol  at 
14°.  The  solubility  was  not  found  to  vary,  nor  was  there 
any  sensible  variation  in  the  melting  points  id'  the  residues, 
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or  of  the  successive  fractions  when  determined  after 
evaporation  and  crystallisation.  Similar  results  were 
obtained  with  a  sample  of  digitalin  prepared  and  furnished 
by  Adrian.— D.  E.  J. 

Vigitnlin  and  Tanghinin.    Arnaud.     Compt.  Rend.  109, 
701— 703. 

By  the  action  of  baryta  on  digitalin  in  presence  of  water  in 
a  sealed  tube  heated  to  180°  for  several  hours,  a  crystalline 
body  is  formed  insoluble  in  water  and  containing  barium 
in  combination.  The  compound  after  purification  melts 
at  305° — 310".  The  analysis  of  this  compound  leads  to 
the  formula  C31HuO10-  The  action  of  baryta  appears  to 
be  one  of  hydrolysis,  as  the  original  digitalin  cannot  be 
reproduced  by  eliminating  the  barium  from  the  compound. 

It  may  be  formulated  as  follows  : — 

C31HS0O10  +  H„0  =  C31HMOu. 

The  action  of   baryta  on   tanghinin  is   similar ;  but   an 
amorphous  barium  compound  is  formed  and  it  is  probable 
that  two  molecules  of  water  are  taken  up  : — ■ 
C^oOg  +  2  H20  =  C^H^O,,, 

—J.  B.  C. 

Comparative  Activity  of  Different  Digitalin.i.     G.  Bardet. 

Compt.  Rend.  109,  755— 756. 
Crystallised  digitalin  and  amorphous  digitalin  prepared 
according  to  the  formula!  of  the  French  Pharmacopoeia 
are  completely  soluble  in  chloroform,  they  have  identical 
activity  and  are  always  comparable  in  their  effects.  The 
German  digitoxin  is  not  completely  soluble  and  its  effect 
is  two  to  three  times  weaker  in  the  different  preparations 
used,  than  the  official  digitalin.  The  French  digitalin  and 
the  German  digitalin  are  both  soluble  in  water  and  insoluble 
in  chloroform,  though  they  are  not  definite  products.  They 
are  similar  in  action ;  but  their  activity  is  20  to  35  times 
less  than  that  of  the  digitalin  of  the  Pharmacopoeia  or  that 
which  is  soluble  in  chloroform. — J.  B.  C. 


Action    of    Related    Chemical    Compounds    on    Animals. 

Woleott  Gibbs  and  H.  A.  Hare.     Amer.  Chem.  J.  H, 

435—448. 
The  authors  desire  to  ascertain  whether  general  laws  exist 
by  which  the  action  of  chemical  compounds  on  the  system 
may  be  predicted.  They  have  set  themselves  to  examine, 
therefore,  and  compare  the  actions  of  compounds  related  to 
each  other,  such  as,  for  instance,  nitrobenzene  and  the 
nitrotoluenes,  ortho-,  meta-,  and  para-compounds,  the  nitro- 
phenols,  hydrazines.  Thus  far  they  have  obtained  the 
following  results  from  experiments  made  on  dogs  : — 

O-,  m-,  and  p-nitrophenol.— Of  o-nitrophenol  0-l  grm. 
to  each  kilo,  in  the  weight  of  the  dog  produces  death  ;  of 
;n-nitrophenol  slightly  less  than  this  suffices ;  of  the  para- 
compound  0-01  grm.  per  kilo,  only  is  needed  to  kill.  The 
substances  were  rapidly  injected  into  the  jugular  vein. 
The  toxicity  is  thus  in  the  following  order:  para,  most 
poisonous,  then  meta,  and  least  poisonous  the  ortho  com- 
pound. They  all  produce  death  by  paralysing  the  heart, 
and  not  by  a  respiratory  action.  On  bodily  heat  they  seem 
to  have  very  little  effect,  although  their  true  antipyretic 
value  is  not  certainly  determined. 

O-,  m-,  and  p-nitraniline  all  slow  the  pulse.  Of  the 
ortho-compound  a  dose  of  0-3  grm.  per  kilo,  of  the  animal 
produces  death  when  injected  into  the  jugular  vein ; 
methaeraoglobin  is  produced  in  the  blood.  When  given 
by  the  stomach  violent  sneezing  comes  on  and  lasts  for 
about  40  minutes.  The  meta-compound  shows  all  the 
symptoms  of  aniline  poisoning.  Para-nitraniline  is  the 
most  poisonous  member  of  the  group,  0*04  grm.  per  kilo, 
of  animal  producing  death  when  injected  into  the  jugular 
vein. 

Amido-benzoic  acids  are  without  effect  on  the  system, 
whether  given  by  the  stomach  or  intravenously. 

Nitro-benzoic  acids  are  likewise  without  effect. — T.  L.  B. 


Indian  Grass   Oils.     F.  I).  Bodge.    Amer.  Chem.  J.  11, 
456—469. 

There  are  found  iu  commerce  at  least  five  volatile  oils 
which  appear  to  be  obtained  from  various  tropical  grasses 
of  the  genus  Andropogon.  They  are:  oils  of  citronella, 
lemon  grass,  Indian  or  Turkish  geranium,  ginger  grass,  and 
vetivert.  The  author  has  made  a  detailed  examination  of 
citronella  oil.  Three  samples  of  the  oil  were  obtained  ;  two 
of  these  were  found  to  have  been  adulterated  with  kerosene, 
and  were  therefore  discarded :  on  the  remaining  sample 
the  work  of  this  communication  was  performed.  The  oil 
was  of  a  light  greenish-yellow  colour  ;  its  density  at  16°  was 
0-8770,  at  26-5°,  0-8750;  on  distillation,  all,  with  the 
exception  of  about  10  per  cent,  of  thiek  oily  residue,  passed 
over  between  200°  and  240°.  A  saturated  solution  of  sodium 
bisulphite  gives  a  solid  mass  when  shaken  with  the  oil, 
phenylhydrazine  combines  with  it  with  evolution  of  heat, 
and  it  reduces  ammoniacal  silver  solution.  In  order  to 
isolate  the  aldehyde,  the  bisulphite  compound  was  made, 
filtered,  pressed,  washed  with  ether,  and  air-dried.  The  dry 
mass  was  then  mixed  with  crystallised  sodium  carbonate, 
and  distilled  with  steam.  The  steam-distilled  aldehyde, 
after  drying  several  days  over  calcium  chloride,  forms  a 
colourless  oil  of  not  unpleasant  odour  and  sharp  acrid  taste. 
Its  specific  gravity  at  25°  was  found  to  be  0-  8509  ;  it  boils 
at  202° — 207°,  leaving  a  resinous  residue.  Results  of 
analysis  agreed  well  with  the  formula  C^H^O,  so  that  the 
aldehyde  is  isomeric  with  borneol  and  geraniol.  The  author 
terms  it  citronellic  aldehyde.  It  is  dextro-rotatory ;  a  column 
two  decimetres  long  produces  a  deviation  of  about  7°  for 
sodium  light.  With  bromine  it  forms  a  dibromide,  which  is 
decomposed  on  heating  to  120°,  and  on  reduction  it  gives 
the  alcohol  boiling  at  225° — 230°.  Ordinary  oxidising  agents 
appear  to  split  up  the  molecule,  giving  a  mixture  of  acids. 
By  the  action  of  phosphorus  pentoxide  on  the  aldehyde,  a 
terpene  boiling  at  175°  is  obtained.  Discussion  of  the  con- 
stitution of  the  aldehyde  is  naturally  premature. 

As  regards  the  other  oils,  Gladstone  noted  that  oil  of 
lemon  grass  resembled  citronella  oil  very  closely,  but  no 
extensive  work  has  been  published  on  the  subject.  Fliickiger 
has  remarked  that  it  behaves  with  bisulphite  solution 
exactly  as  citronella  oil  does.  Oil  of  Turkish  geranium 
has  been  examined  by  Jacobsen  (Ann.  157,  232),  who 
found  it  to  contain  a  monatomic  alcohol,  geraniol,  C10H18( ). 
Oil  of  ginger  grass  has  not  been  investigated,  and  oil  of 
vetivert,  which  appears  to  he  different  from  all  the  other 
grass  oils,  is  somewhat  inconvenient  to  work  on  by  reason 
of  its  costliness. — T.  L.  B. 


PATENTS. 


A  New  or  Improved  Manufacture  of  Para-Amido-1'henol 
Ethers.  B.  Willcox,  London.  From  "The  Farbenfa- 
briken  vormals  Fr.  Bayer  and  Co.,"  Elberfeld,  Germany. 
Eng.  Pat.  1771,  January  31,  1889.     6rf. 

Phenetidine  (j>-amidophenol  ether)  is  diazotised  and 
combined  with  phenol.  This  azo  compound  is  converted 
into  the  ether  which  is  subsequently  reduced  with  iron  and 
hydrochloric  acid,  yielding  two  molecules  of  phenetidine. 
The  methyl  or  amy]  ethers  may  also  be  used.  The  following 
are  the  quantities  employed:  50  kilos,  of  /i-amidophenol 
ether  hydrochloride  are  diazotised  and  combined  with 
32  kilos,  of  phenol  iu  an  alkaline  solution.  30  kilos,  of  the 
yellow  dyestuff  formed— p-phenol-ether-azo-phenol — are 
converted  into  the  ethyl  derivative  by  dissolving  them  in 
300  litres  of  alcohol,  adding  6-5  kilos,  of  caustic  alkali  and 
15  kilos,  of  chloride  or  bromide  of  ethyl  and  heating  in  an 
autoclave  to  100°  C.  The  alcohol  is  then  distilled  off  and 
the  alkylised  derivative,  insoluble  in  soda  lye,  is  separated 
from  any  non-ulkylised  colouring  matter.  In  order  to 
reduce  the  ether  30  kilos,  of  it  are  added  to  120  litres  of 
water  and  70  kilos,  of  hydrochloric  acid  of  20°  B.,  and 
20  kilos,  of  iron  filings  are  slowly  added.  When  the  reduc- 
tion is  complete  lime  is  added  to  the  solution,  and  the 
plienetidine  distilled  over  with  steam.  By  heating  the 
p-amido-phenol  ethers  with  dry  sodium  acetate  and  acetic 
acid  they  are  converted  into  the  mono-aeetyl  derivatives, 
which  are  employed  as  drugs.  The  acetyl  derivative  of 
;>-amido-phenol-ethyl  ether  is  phenacetine. — T.  A.  h. 
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Improvements  in  Fixing  Perfumes.     A.  Domeier,  London. 
Eng.  Pat.  374.5,  March  2,  1889.     id. 

The  patentee  adds  about  4  per  cent,  of  glycerol  to  such 
common  perfumes  as  consist  of  odorous  substances  dissolved 
in  alcohol  (e.g.  Eau-de-Cologne)  and  claims  that  it  aids  in 
retaining  odour  which  is  apt  to  be  carried  off  by  the 
evaporation  of  the  alcohol. — 15.  B. 


An  Improved  Toilet  and  Nursery   Powder.     II.  W.  Lang- 
beck,  Loughton.     Eng.  Pat.  4643,  March  16,  1889.     id. 

Purified  wool  fat  or  lanolin  is  warmed  and  mixed  with 
an  absorbent  such  as  carbonate  of  lime,  gypsum,  fuller's 
earth,  or  kaolin  ;  the  product,  which  may  contain  as  much 
as  20  per  cent,  of  wool  fat  without  losing  its  powdery- 
appearance,  is  mixed  with  one  to  four  parts  of  starch 
powder,  alone  or  together  with  wheat  flour,  perfumed,  and 
is  then  claimed  as  an  improved  toilet  powder.  Antiseptics 
such  as  carbolic,  salicylic,  or  boric  acid,  iodoform,  or  mercuric 
chloride,  may  be  added  if  desired.  Hard  specimens  of  wool 
fat  may  be  softened  previous  to  mixing  by  the  addition  of 
10 — 30  per  cent,  of  vaselin  or  lard. — li.  B. 


An  Improved  Process  of  llccovering  Volutile  Solvents 
retained  in  Substances  treated  therewith.  H.  H.  Lake, 
London.  From  "  La  Societe  Anonyme  des  Parfums 
Naturels  de  Cannes,"  Paris,  France.  Eng.  Pat.  10,280, 
June  24,  1889.     6d. 

The  process  consists  in  recovering  the  solvent  from  the 
spent  material  in  the  liquid  state  without  volatilising  it 
(unless  it  be  a  very  small  part),  and  so  obviating  all  the 
expenses  necessitated  by  the  successive  vaporisation  and 
condensation.  A  small  jet  of  steam  is  introduced  into  the 
extractor  above  the  material  instead  of  below,  as  in  the 
ordinary  method,  and  gradually  forces  the  solvent  down- 
wards, expelling  it  in  the  liquid  state  through  the  lower 
part  of  the  extractor  into  a  reservoir.  The  steam  having 
slowly  passed  through  the  entire  material,  escapes  through 
the  bottom  of  the  extractor,  being  mixed  with  tin-  last 
traces  of  the  solvent,  which  may  be  collected  by  passing 
it  through  a  refrigerator  before  entering  the  reservoir. — E.  S. 


An  Improved  Method  or  Process  of  and  Apparatus  for 
the  Lixioiation  of  Various  Materials.  H.  H.  Lake, 
London.  From  "  La  Societe  Anonyme  des  Parfums 
Xaturels  de  Cannes,"  Paris,  France.  Eng.  Pat.  10,361, 
June  25,  1889.     8d. 

This  invention  is  designed  to  combine  the  rapidity  of  action 
of  that  class  of  apparatus  characterised  by  rapid  circulation 
with  the  safety  of  a  second  class  characterised  by  slow 
circulation.  The  improvement  is  "  based  upon  the  employ- 
ment of  two  series  of  conjugated  vessels  which  are  all 
together  alternately  tilled  and  emptied  of  the  liquid  used  in 
treatment."  For  the  mode  by  which  this  is  effected,  the 
drawing  attached  to  the  specification  must  be  consulted. 
There  are  three  claims. — E.  S. 


XXII.-EXPLOSIYES,  MATCHES,  Etc. 

Smokeless  Explosives.     Sir  F.  Abel.     Royal  Institution 
Lecture,  January  31,  1890. 

The  lecturer  said  that  the  introduction  of  machine  and 
quick-firing  guns  had  shown  the  great  desirability  of  using 
a  smokeless  powder,  and  caused  chemists  to  experiment 
with  substances  which  would  yield  no  solid  products  on 
combustion.  "  Amide  powder,"  so  called  from  the  volatile 
potassium  amide,  which  was  believed  to  be  formed  from  the 
mixture  of  potassium  and  ammonium  nitrates  contained  in 


it,  gives  very  good  results,  the  smoke  rapidly  clearing  away, 
but  it  deteriorates  after  long  storage  at  high  temperatures  as 
in  the  magazines  of  ships. 

The  next  important  improvement  was  the  powder  pro- 
duced by  the  French  for  their  Lebel  rifle.  It  is  now  known 
that  it  differs  chiefly  from  other  smokeless  powders  in 
containing  picric  acid.  Attention  was  also  called  to  the 
attempts  made  to  use  gun-cotton,  which  at  first  were  not 
uniformly  successful.  The  basis  of  the  modern  smokeless 
powders  consists  of  different  varieties  of  gun-cotton,  and  the 
lecturer  referred  to  Schultze  and  E.C.  powders,  and  then 
showed  how  gun  cotton  could  be  dissolved  in  ether  or 
acetone  and  dried  in  homogeneous  films,  whicli  could  be  cut 
into  shreds  or  the  jelly  could  be  passed  through  dies  and 
the  solid  produced  in  any  desired  form.  Nobel  found  that 
nitroglycerin  dissolves  or  gelatinises  gun-cotton,  and  he  has 
in  this  way  produced  a  very  good  powder  entirely  unaffected 
by  water.  Some  camphor  is  incorporated  with  it  to  render 
it  less  sensitive  to  shocks,  but  the  volatility  of  this  ingredient 
is  a  drawback  to  the  powder.  It  was  pointed  out  that  the 
very  perfection  of  this  powder  caused  new  difficulties,  for 
there  being  no  solids  deposited  in  the  bore  of  the  gun,  the 
friction  of  metal  on  metal  was  found  to  lie  very  great. 
The  lecturer,  however,  was  confident  that  these  difficulties 
would  be  overcome,  and  had  no  doubt  as  to  the  ultimate 
adoption  of  smokeless  powders  for  military  and  naval 
purposes. — W.  M. 

Some  Notes  on  Modern  High  Explosives.     Eng.  and  Min. 

Jour.  48,  567—568. 
The  explosives  referred  to  are  arranged  in  five  classes — 
(1)  gun-cotton  class,  (2)  the  picrates,  (3)  the  chlorate 
compounds,  (4)  the  nitroglycerin  preparations,  and  (5)  the 
panclastites.  In  America  the  use  of  explosives  of  the  first 
class  is  practically  confined  to  military  and  naval  purposes, 
and  the  only  picric  acid  preparation  known  to  be  on  the 
American  market  is  Emmensite  (this  Journal,  1888,  868). 

The  chlorate  class  is  represented  by  rackarock,  which 
consists  of  potassium  chlorate  put  up  in  cartridge  bags  of 
cotton  cloth,  immersed  for  a  few  seconds  before  use  in 
nitrobenzene  or  "  dead  oil." 

Under  the  fourth  division,  the  large  number  of  nitro- 
glycerin preparations  is  very  remarkable.  The  nitroglycerin 
is  used  in  the  form  of  ordinary  dynamite  or  with  an  explosive 
absorbent  under  the  name  of  giant  powder,  and  consisting  in 
some  instances  of  40  parts  nitroglycerin,  48  parts  sodium 
nitrate,  and  12  parts  sawdust. 

Judson  powder  is  another  preparation  largely  used  and 
contains  from  5 — 20  per  cent,  of  nitroglycerin  absorbed  by 
an  explosive  base,  which  has  approximately  the  following 
composition  :  sodium  nitrate,  70  parts  ;  sulphur,  15  parts  ; 
resin,  3  parts ;  asphalt,  2  parts  ;  and  anthracite  coal,  10  parts. 

Atlas  powder  consists  of  nitroglycerin,  wood  iibre, 
magnesium  carbonate,  and  sodium  nitrate  in  varying 
proportions. 

Hercules  powder  in  its  strongest  variety  contains  magne- 
sium carbonate,  20 "85  parts  ;  potassium  nitrate,  2- 10 parts; 
potassium  chlorate,  1  •  05  parts  ;  white  sugar,  1  part ;  and 
nitroglycerin,  75  parts.  The  "  Miners'  Friend  Dynamite," 
manufactured  by  the  Hecla  Powder  Company,  is  said  to 
be  very  safe.  Forcite  is  the  most  typical  example  of  the 
gelatin  -  dynamite  class,  and  consists  of  nitroglycerin 
partially  gelatinised  with  soluble  gun-cotton  and  then 
absorbed  by  an  explosive  base. 

Under  the  fifth  head  are  described,  Roburite,  Securite, 
Hellite  and  Romite,  which  have  been  already  noticed  in 
this  Journal  (1888,  589).— W.  M. 


PATENTS. 


An  Improved  Smokeless  Safety  Gunpowder.  C.  F.  Hengst, 
Plumstead.  Eng.  Pat.  13,656,  September  21,  1888 ; 
Amended  December  21,  1889.  6d. 
In  this  amended  specification  (compare  this  Journal,  1889, 
478)  the  only  alteration  in  the  text  consists  in  the  deletion 
of  the  following  sentence :  "  I  do  not,  however,  confine 
myself  to  potassium  permanganate  as  an  oxidising  agent,  as 
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1  liml  in  practice  I  may  employ  with  equal  advantage  any 
convenient  oxidising  substance  to  effect  the  desired  object." 
In  ill.-  Fourth  claim  for  the  words  "  The  utilisation  of  the 
dust  or  refuse,  &e."  are  substituted  "Tin-  utilisation  in  the 
manner  described  of  the  dust  or  refuse,  &c."  In  the  fifth, 
for  "  The  various  processes  and  materials  "  are  substituted 
"The  combination  of  tin-  various  processes  and  materials." 

— 0.  H. 


An  Improved  Mode  of  Preparing  Explosive  Compounds 
for  Use.  A.  V.  Newton,  London.  From  A.  Nobel,  Paris, 
France.     Eng.  Pat.  1988,  February  4,  1889.     6rf. 

The  object  of  this  invention  is  to  prevent  nitrate  of  ammonia 
and  other  hygroscopic  powders  from  absorbing  moisture  by 
enclosing  the  charges  in  explosive  water-tight  bags  or  cases. 
The  bags  or  cases  are  composed  of  thin  sheets  of  collodion 
or  soft  celluloid,  the  joints  being  secured  by  applying  a 
suitable  volatile  solvent  such  as  acetone  or  acetic  ether. 

The  material,  composed  of  nitroglycerin  and  nitrocellulose, 
as  described  in  Eng.  Pats.  1471  of  1888  and  4479  and 
9361  of  1889  (this  Journal,  1889,  214),  is,  however,  more 
suitable  for  making  the  explosive  bags.  This  material  rolled 
into  sheets  can  easily  be  made  into  bags  or  cases  by  heating 
to  80°  C.  the  parts  to  be  joined  and  pressing  the  surfaces 
together,  or  volatile  solvents  may  be  used,  as  in  the  case  of 
collodion. — W.  M. 


Improvements  in  the  Manufacture  of Explosive  Compounds. 

H.    S.    Maxim,    Crayford.     Eng.    Pat.    4477,    March    14, 

1889.  6rf. 
By  the  addition  of  oil,"  preferably  castor  oil,"  to  compounds 
of  dissolved  gun-cotton  and  nitroglycerin,  nitrogelatin,  or 
the  like,  the  inventor  is  enabled  to  produce  an  explosive 
which  burns  slowly  and  acts  efficiently  in  rifles,  can  be  cut 
or  pressed  into  suitable  forms,  and  does  not  deteriorate 
when  exposed  to  atmospheric  influences. 

Suitable  proportions  are  from  2 — 5  per  cent,  of  castor  oil, 
10 — 16  per  cent,  of  nitroglycerin  or  the  like,  and  the 
remainder  gun-cotton. — W.  M. 


Improvements  in  Explosives  and  in  the  Method  of  Manu- 
facturing the  same.     P.  de  Montravel,   London.     From 
'<).    Mavant,    Herenthals,    Belgium.       Eng.    Fat.    5031, 
March  22,  1889.      6d. 
The  object  of  this  invention  is  to  produce  a  cheap  explosive 
which   shall   be  more   powerful    than    ordinary    gunpowder. 
For  this  purpose  one  of  the  numerous  nitrated  hydrocarbon 
derivatives,   such  as   dinitrobenzene,  is  added  to  the  three 
substances    composing    gunpowder.       The    explosive     thus 
produced    can    be    exploded    without    a    detonator.       After 
mixing  the  four  substances  together,  they  are  heated  to  140°, 
when  the  dinitrobenzene   and  sulphur  melt   and  cover  the 
other  ingredients  with  a  film,  which  on  cooling  prevents  the 
moisture  from  acting  on  the  explosive. — W.  M. 


Improvements  in  the  Manufacture  of  Explosive  Compounds 
E.  Liebert,  Berlin,  Germany.  Eng.  Pat.  5503,  March  30, 
1889.  4<j. 
This  invention  consists  in  the  addition  of  3 — 5  per  cent,  of 
iso-amyl  nitrate  to  nitroglycerin  ;  or  an  emulsion  of  glycerin 
and  iso-amyl  nitrate  or  iso-amyl  alcohol  may  be  nitrated. 
It  is  claimed  that  nitroglycerin  thus  prepared  does  not  freeze 
at  35°  below  zero,  is  less  sensitive  to  blows  and  shocks  than 
pure  nitroglycerin,  and  also  that  the  explosive  force  is 
greater  than  that  of  pure  nitroglycerin. — W.  M. 


An   Improved  Process  of  Producing  Ammonium    Nitrate. 
A.    W.    and    .1.    A.    Wahlenberg,    Stockholm,    Sweden. 
Eng.  Pat.  12,451,  August  6,  1889.     id. 
See  under  YU.,page  293. 


XXIII.-ANALYTICAL  CHEMISTRY. 

Pyrometry.     II.  I.e  ('hotelier.     Soc.  tech.  de  I'lnd.  du  Gaz. 

Tin-:  author  first  enters  upon  a  preliminary  discussion  of 
temperature,  and  the  general  principles  of  measurement  of 
temperature  as  illustrated  by  the  mercury  thermometer,  the 
hydrogen  or  air  thermometer,  and  Wedgwood's  pyrometer. 
lie  Mutrs  that  tlie  hydrogen  thermometer  (which  is  most 
nearly  correct)  and  the  nitrogen  and  the  mercury  thermo- 
meters are  related  to  one  another  in  the  following  way  :  — 


Hydrogen 
Thermometer. 

Nitrogen 

Thenr.omet  er. 

Mercury 
Thermometer. 

n 

0 

0 

50° 

50*01 

:,o-io 

too" 

100-00 

100*00 

150" 

149-86 

149 '73 

300° 

■300-15 

298*79 

'l'lic  best  known  temperatures  at  the  present  time  are  : — ice 
melting  point,  0°  C. ;  water  boiling  point,  100°  C. ;  naphtha- 
lene boiling  point,  218°  C  ;  then,  with  possible  errors  of  2°, 
we  have  mercury  boiling  point,  360°C;  and  sulphur  boiling 
point,  448°  C. ;  then,  with  possible  errors  of  25  ( '.,  we  have 
aluminium  melting  point,  650°  C. ;  and  gold  melting  point, 
1,045°  C. ;  and  lastly,  with  possible  errors  of  50°C,  are 
palladium  melting  point,  1,500°  C.,  and  platinum  milting 
point,  1,775    ( '. 

Hydrogen  Thermometers. — Unworkable  in  furnace  opera- 
tions; glass  cannot  be  used  at  high  temperatures;  metals 
an-  permeable  to  hydrogen  when  hot ;  porcelain  is  fragile, 
its  enamel  rarely  sufficiently  impermeable,  and  the  joints  arc 
apt  to  give  way  by  destruction  of  the  mastic.  Air  is  better 
than  hydrogen,  hut  both  are  only  for  the  laboratory. 

Dilatation  of  Solids. — Porcelain  expands  four  millionths 
of  its  length  per  degree  Centigrade;  the  expansion  of  silver 
increases  from  an  average  of  19'  6  millionths  between  II 
and  100n  to  an  average  of  21  millionths  per  degree  for 
temperatures  between  0C  and  890°  C.  Platinum  has  a  more 
regular  expansion  than  silver,  but  a  smaller  one  (9  instead 
of  19  millionths)  ;  and  in  any  case  these  expansions  are 
very  difficult  to  measure.  Silver  is  soft  when  hot.  A  rod 
of  platinum  4  in.  long  would  have  lengthened  at  1,000  (' 
(1,832°  F.)  by  less  than  ,'- in. ;  but  the  greatest  obstacle 
to  this  method  is  that  metals,  alternately  heated  and 
cooled,  take  up  new  sets  and  forms,  which  vitiate  all  the 
observations. 

Shrinkage  of  Clay. — Wedgwood's  pyrometer  now  quite 
abandoned  ;  altogether  too  variable  and  irregular. 

Fusible  Musses. — Fscd  with  great  success  at  the  Sevres 
potteries  ;  made  of  the  following  mixtures  : — 


Temperatures 

of  Fusion. 

Felspar. 

Kaolin. 

Quartz. 

Marble. 

Iron 
Oxide. 

°C. 
1,150 

83'B 

o-o 

fili 

35 

ii;-o 

1,2ns 

S3 -5 

19*5 

57 

35 

4*0 

1,268 

8.3*5 

•J.-) -9 

S-l 

35 

o-o 

1,828 

83*5 

61*8 

132 

35 

o-o 

1,110 

83*5 

90*6 

20 1 

35 

o-o 

1.46S 

83*5 

112*5 

300 

35 

o-o 

1,596 

83*5 

194*25 

39G 

35 

o-o 

Intermediate  compositions  enable  a  scale  of  temperature  (of 

about  25    per  step)  to  be  obtained.      Better  suited  for  watch- 
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ing  a  continuous  rise  in  temperature  than  for  preventing 
fluctuations. 

fusible  Alloys. — Metals  fuse  abruptly  :  hence  suitable  if 
otherwise  so;  but  mostly  oxidisable.  Alloys  of  silver, gold, 
palladium,  and  platinum  are  userl ;  but  they  change  in 
composition  (liquation)  and  melt  only  gradually.  Between 
two  metals  there  is  always  one  utilisable  alloy  which  melts 
like  an  ordinary  metal  without  liquation.  For  use,  these 
metals  and  alloys  are  too  expensive. 

Siemens1  Electric  Pyrometer. — The  electric  resistance  of 
metals  increases  rapidly  with  their  temperature.  Siemens' 
pyrometer,  made  on  this  principle,  unfortunately  does  not 
remain  constant  in  its  readings,  for  the  platinum  wire 
employed  becomes  attacked  by  sulphur,  silica,  &c,  unless  it 
be  enclosed  in  a  platinum  tube  (iron  will  not  do),  which  is 
too  expensive. 

Speed  of  Outflow  of  Air. — Mr.  Barns  has  (American 
Journal  of  Science,  1889,  516)  suggested  a  simple  method. 
Air  is  driven  through  a  tube ;  io  its  course  it  passes  through 
two  small  orifices  or  capillary  tubes — one  of  these  is  at  the 
furnace  temperature,  the  other  at  the  ordinary.  The  things 
to  measure  are  the  changes  of  pressure  at  the  obstructions ; 
from  these  the  temperature  may  be  very  simply  calculated. 

Water  Pyrometer. — Boulier's.  Water  is  made  to  circulate 
with  a  uniform  velocity  in  a  metallic  tube  exposed  partially 
to  the  heat  to  be  ascertained.  Difficulties  : — The  cold  tube 
in  the  hot  gases  condenses  water  vapour  on  it;  upon  the 
moisture  settle  down  ashes  and  smoke.  The  muddy  coating 
thus  formed  interferes  with  the  absorption  of  heat. 

Calorimetric  Methods. — A  lump  of  heated  metal  thrown 
into  water;  measure  the  rise  of  temperature  in  the  water; 
calculate.  The  only  metal  the  specific  heat  of  which  is 
really  known  is  platinum.  The  quantity  of  heat  lost  by  a 
kilogramme  of  platinum  in  cooling  from  t°  C.  to  t0"  is,  in 
great  calories,  equal  to  0-0317  (<-r0)  +  0-000006  (f--r02). 
The  rise  of  temperature  in  tin-  water  should  never  exceed  '-'  , 
else  errors  due  to  radiation  come  in ;  and  therefore  the 
thermometers  should  read  to  -^77  C.  But  platinum  and 
delicate  thermometers  of  this  kind  are  not  for  rough  work; 
iron  and  a  considerably  greater  rise-  in  temperature  are 
much  resorted  to.  Consequence,  results  not  reliable  within 
100"  C,  and  therefore  of  no  use  for  calculating  heat  losses, 
&c.,  but  still  useful  for  regulating  the  furnace,  if  the  same 
observer  do  the  same  thing  under  similar  circumstances  on 
each  occasion,  Iron  in  itself  is  an  unsuitable  metal,  because 
at  different  temperatures  it  appears  to  undergo  abrupt 
changes,  and  to  evolve  latent  heat  ;  this  is  apt  to  be 
confounded  with  the  true  cooling.  Nickel  is  better  in  this 
respect. 

Optical  Methods. — (1.)  The  eye  alone:  The  colour  of 
the  glow  is  watched.  Dull  red,  525°C.;  cherry  red,  800° C; 
deep  orange,  1,100°  C.  ;  white,  1,300°  C. ;  dazzling  white, 
1,500°  C.  (Pouillet).  (2.)  The  intermediate  yellow  part  of 
the  spectrum  is  cut  out,  leaving  only  the  reds  and  blues  ; 
the  change  of  tint  is  then  far  better  marked.  For  this 
use,  (o),  a  plain  cobalt  glass  is  employed,  and  the  colour 
judged,  which  passes  from  red  through  white  to  blue  ;  or, 
(ft),  Nouel  and  Musure's  instrument — two  Xicols  with  a 
quartz  between.  Rotation  of  one  of  theXicol  prisms  causes 
a  gradual  change  from  red  to  yellow,  green,  or  blue,  accord- 
ing to  the  temperature  of  the  object.  The  angle  of  rotation 
necessary  to  extinguish  the  red  is  observed.  Chiefly  useful 
for  detecting  variations  in  temperature. 

Thermo-electric  Pyrometer. — The  method  preferred  by 
M.  Le  Chatelier.  Becqierel,  in  1834,  proposed  a  palladium- 
platinum  couple ;  first  used  by  Pouillet,  who  employed  iron 
instead  of  palladium;  condemned  by  Eegnault.  Edmond 
Becquerel  found  a  difficult  formula  for  correcting  the 
readings.  The  advantages  are,  small  bulk,  prompt  equi- 
librium of  temperature,  reading  taken  at  any  convenient 
place  or  distance.  According  to  Le  Chatelier's  results,  (1), 
the  couple  should  be  composed  of  absolutely  homogeneous 
wires  which  give  no  current  when  heated  at  any  one  point. 
Ilecquerel's,  Pouillet's,  Regnault's  instruments  did  not  fulfil 
this  condition  ;  iron  and  palladium  do  not  do  so.  The  con- 
dition is  fulfilled  by  a  couple  consisting  of  platinum  and  an 


alloy  of  platinum  with  10  per  cent,  of  rhodium,  the  readings 
given  by  which  are  consistent  under  all  circumstances. 
(2.)  The  galvanometer  ought  to  be  one  of  high  resistance, 
so  as  to  maintain  the  intensity  practically  proportional  to  the 
electro-motive  force.  Galvanometers  with  movable  needles 
are  not  adapted  for  rough  work.  Deprez  and  D'Arsonval's 
galvanometer  works  best,  especially  as  modified  by  Le 
Chatelier  with  a  view  of  hanging  it  in  two  parts  on  Ha- 
waii. (3.)  The  couple  may  be  graduated  by  plotting  on 
square  paper  the  indications  given  by  boiling  water,  naphtha- 
lene, and  sulphur,  and  by  fusing  aluminium,  gold,  and 
palladium,  all  which  give  known  temperatures.  The  result 
is,  with  the  platinum  and  rhodium-platinum  couple,  a  curve 
which  is  almost  straight  between  loo  C.  and  1,200° C.  The 
fusion-temperature  readings  of  the  metals  are  ascertained 
by  putting  a  lithe  wire  across  from  the  Pt  to  the  Rh-Pt  and 
gradually  heating  up.  The  galvanometer-reading  gradually 
goes  up  as  the  temperature  rises;  it  stops  going  up  when 
fusion  begins,  and  the  current  suddenly  stops  when  the 
liquid  bead  of  metal  breaks.  Once  the  graduation  is 
accomplisbed,  tin-;  thermo-electric  couple  at  once  gives,  with 
the  aid  of  tin-  diagram,  results  correct  within  10° C,  a  result 
not  hitherto  attained.  The  inconveniences  are,  (1),  that 
though  a  workman  may  use  it,  an  electrician  must  put  it  up 
and  graduate  it ;  (2),  that  reducing  (not  oxidising)  heated 
gases  tend  to  alter  the  platinum,  but  this  is  much  less  felt 
than  with  the  Siemens'  instrument  so  long  as  the  couple  is 
not  broken,  and  the  wire  is  here  thicker  (jtj  in.)  and  more 
durable.  Still,  it  is  well  to  expose  no  more  than  2  in.  of 
the  wire,  and  to  cover  the  rest  with  insulating  porcelain  in 
an  iron  tube,  and  in  a  reducing  atmosphere,  to  cover  the  tip 
with  an  iron  cap. 

This  instrument  enables  observation  to  become  much  more 
precise,  and  to  give  data  exactly  comparable  as  between  one 
works,  or  one  industry,  and  another. 


j  1  New  Method  of  Estimating  the  Oxygen  dissolved  in  Water. 

J.  C.  Thresh.  Proe.  Chem.  Soe.  1890  (76),  1  —3. 
The  process  is  based  on  the  observation  that  whereas,  in 
absence  of  oxygen,  nitrous  acid  and  hydrogen  iodide  interact 
to  form  iodine,  water  and  nitric  oxide ;  in  presence  of 
oxygen  the  nitric  oxide  becomes  re-oxidised,  and,  serving 
as  a  carrier  of  the  oxygen,  an  amount  of  iodine  equivalent 
to  the  oxygen  present  is  liberated,  in  addition  to  that 
resulting  from  the  initial  action  of  the  nitrous  acid  :  hence, 
deducting  the  amount  liberated  by  the  nitrous  acid  and  by 
the  oxygen  dissolved  in  the  solutions  used  from  the  total 
amount,  the  difference  will  be  that  corresponding  to  the 
oxygen  dissolved  in  the  water  examined. 

The  solutions  used  are:  (1)  a  solution  containing  -5grm. 
sodium   nitrite    and  20  grms.  potassium  iodide  in  100  cc. ; 

(2)  a  solution  of  7-75  grms.  sodium  thiosulphate  in  1  litre, 
1    cc.    of   which   corresponds   to   0-25    mgrm.  of   oxygen  ; 

(3)  a   clear   solution   of    starch  ;    and    (4)    diluted'  pure 
sulphuric  acid  (1:3). 

The  apparatus  required  is  as  follows :  A  wide-mouth, 
white  glass  bottle  of  about  500  cc.  capacity,  provided  with 
a  caoutchouc  stopper,  through  which  four 'holes  are  bored. 
Through  one  passes  the  neck  of  a  cylindrical  "  separator  " 
funnel  of  known  capacity,  and  through  the  second  a  tube 
drawn  out  to  a  fine  point,  which  is  connected  by  a  short 
length  of  caoutchouc  tubing  with  the  thiosulphate  burette ; 
while  inlet  and  exit  tubes  for  coal  gas  are  passed  through 
the  third  and  fourth  holes,  the  exit  tube  having  attached  to 
it  a  sufficient  length  of  caoutchouc  tubing  to  permit  of 
connexion  being  established  between  the  bottle  and  the 
separator  when  the  stopper  of  the  latter  is  withdrawn. 

The  separator  is  filled  with  the  water  to  be  examined, 
and  1  cc.  of  the  nitrite-iodide  and  1  cc.  of  the  acid  solution 
are  added  ;  if  the  pipette  be  held  vertically,  with  its  end 
just  below  the  surface  of  the  water,  the  solutions  flow  in  a 
sharply  defined  column  to  the  lower  part  of  the  separator, 
so  that  an  infinitesimally  small  quantity  (if  any)  is  lost  in 
the  water  which  overflows  when  the  stopper  is  inserted. 
The  admixture  of  the  liquids  having  been  effected  by  in- 
verting the  apparatus  several  times,  a  sharp  current  of  "coal 
gas  is  passed  into  the  bottle  to  displace  the  air,  the  escaping 


328 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.       [March  si.  1890. 


gas  being  allowed  to  burn  at  a  jet  attached  to  the  exit 
tube.  Fifteen  minutes  after  adding  the  solutions  to  the 
water  the  flame  is  extinguished,  a  cork  is  attached  in 
place  of  the  jet  and  is  inserted  in  place  of  the  stopper  of 
the  separator,  and  the  water  is  then  allowed  to  flow  into 
the  bottle  ;  the  exit  tube  having  been  disconnected  from 
the  funnel  and  the  gas  set  fire  to,  thiosulphate  is  rim  in 
until  the  colour  of  the  iodine  is  nearly  destroyed ;  about 
1  cc.  of  starch  is  then  added  from  the  separator  and  the 
titration  is  completed.  The  effect  of  the  nitrite,  dilute 
acid  and  starch  solutions  is  readily  determined  by  removing 
the  separator  and  adding  5  ec.  of  each  in  succession  and 
then  titrating ;  the  effect  of  the  oxygen  in  the  thiosulphate 
may  be  allowed  for  on  the  assumption  that  as  much  oxygen 
is  dissolved  in  it  as  distilled  water  would  contain  at  the  same 
temperature.  It  -appears  that  there  is  no  advantage  in 
passing  the  coal  gas  through  alkaline  pyrogallol. 

The  author  stated  that  concordant  results  were  easily 
obtained,  and  that  the  results  in  the  case  of  freshly  distilled 
water  closely  agreed  with  those  recently  published  by  Koscoe 
and  Unit  (this  Journal,  1889,  T29).     Thus:— 


Temperature. 

Thresh. 

Roscoe  and  Lunt. 

0 

10 

7-81 

7-77 

15 

7-02 

6-9G 

20 

f,-17 

li'22 

25 

5-69 

5'60 

30 

5-45 

5-43 

Apparatus  for  Estimating  Carbonic  Acid  in  Carbonates. 

Finkener.     Mitt  k.  teehn.  Yersuchsanstalt,  Berlin,  1889, 

156—158. 
The  apparatus  represented  in  Figure,  at  one-eighth  actual 
size,  needs  further  description  only  in  regard  to  one  or  two 
details.  The  joints  are  ground,  and  to  give  additional 
firmness  are  held  together  by  external  spirals.  The  limb  b  y 
is  sufficient  to  condense  for  the  most  part,  and  return  the 


hydrocyanic  acid  out  of  solution.     The  resulting  precipitate 
of  barium  sulphate  is  washed,  dried,  and  weighed   as  usual. 
i   The  method,  compared  with  Volhard's  volumetric   process, 
gives  satisfactory  results. 

The  author  states  that  the  oxidation  of  thiocyanates  by 
potassium  permanganate  in  sulphuric  acid  solution  is 
complete,  but  the  liberation  of  hydrocyanic  acid,  and  the 
fact  that  commercial  thiocyanates  usually  contain  some 
ferrous  iron,  render  the  process  of  little  value.  The 
decomposition  taking  place  is  represented  by  the  equation — 

6  KMn04  j-  4H„SO,  +  5CNSH 
=  3  K.,S04  +  6  MnS()4  +  4H,0  +  5  CNH 

— C.  A.  K. 

Separation  <>f  Zinc  and  Nickel.     11.  Alt  and  .1.  Schulze. 
Ber.  22,  3259—3262. 

When  sulphuretted  hydrogen  is  passed  into  a  strong  succinic 
acid  solution  of  zinc  and  nickel,  the  zinc  is  completely 
precipitated  as  snow-white  sulphide,  whilst  the  whole  of  the 
nickel  remains  in  solution.  The  solution  may  be  heated 
and  an  excess  of  the  precipitant  be  employed  without  effect 
upon  the  accuracy  of  the  separation.  Test  experiments 
were  made  with  zinc  sulphate  and  nickel  nitrate,  the  salts 
being  dissolved  in  water  strongly  acidified  with  succinic 
acid,  and  then  treated  with  sulphuretted  Ivydrogen.  The 
precipitated  sulphide  of  zinc  was  always  quite  free  from 
nickel,  whilst  the  analyses  show  that  the  separation  is  a 
quantitative  one.  In  a  mixture  containing  22  •  66  per  cent, 
of  zinc  and  20-39  percent,  of  nickel,  22*66  per  cent,  of 
zinc  and  20' 19  per  cent,  of  nickel  were  found.  The  succinic 
acid  solution  must  be  free  from  salts,  otherwise  nickel 
sulphide  is  thrown  down  with  the  sulphide  of  zinc.  The 
way  in  which  this  is  overcome,  e.g.,  in  the  case  of  an  alloy 
containing  tin,  iron,  copper,  zinc,  and  nickel  (German 
silver)  is  as  follows : — The  nitric  acid  solution  of  the  alloy 
is  concentrated,  and  the  tin  separated  as  oxide,  and  then  the 
copper  precipitated  with  sulphuretted  hydrogen.  The  filtrate 
containing  iron,  zinc,  and  nickel  is  freed  from  sulphuretted 
hydrogen  and  the  iron  precipitated  as  basic  acetate.  An 
excess  of  precipitant  should  be  avoided,  owing  to  the 
necessity  of  removing  the  whole  of  the  acetic  acid  before 
the  zinc  and  nickel  can  be  precipitated  as  carbonates ;  for  a 
similar  reason  ammonium  succinate  cannot  be  used  to  pre- 
cipitate the  iron.  After  filtering  off  the  iron  precipitate, 
the  small  excess  of  acetic  acid  is  removed  by  the  addition  of 
a  little  mineral  acid,  and  the  zinc  and  nickel  precipitated  as 
carbonates.  These  are  filtered  off,  washed,  and  dissolved 
in  succinic  acid.  The  separation  of  the  zinc  and  nickel  can 
then  be  effected  in  an  aliquot  part  of  the  resulting  solution, 
by  adding  about  5  grms.  of  succinic  acid,  diluting  with 
water  and  passing  sulphuretted  hydrogen  into  the  boiling 
solution.  The  filtrate  from  the  sulphide  of  zinc  is  concen- 
trated and  the  nickel  precipitated  with  caustic  potash  ;  the 
presence  of  much  succinic  acid  in  no  way  interferes  with  the 
complete  precipitation  of  the  nickel  as  hydrate. — C.  A.  K. 


acid  vapours  from  a  kept  gently  boiling ;  at  g  is  a  plug  of 
cotton  wool,  from  g  to  h  calcium  chloride,  from  h  to  c 
phosphorus  pentoxide.  The  accuracy  of  the  results  obtained 
with  the  apparatus  is  sufficiently  shown  in  the  numbers 
given,  both  for  blank  experiments  and  for  determinations  of 
carbonic  acid. — C.  F.  C. 


Gravimetric  Detennination  of  Thiocyanates.     H.  Alt. 
Her.  22,  3258—3259. 

Thiocyaxic  acid  when  oxidised  by  nitric  acid  forms 
hydrocyanic  and  sulphuric  acids,  and  this  reaction  is 
employed  for  the  detennination  of  thiocyanates,  the  sul- 
phuric aeid  being  precipitated  as  barium  sulphate. 

The  thiocyanate  is  dissolved  in  water,  an  excess  of 
crystallised  barium  chloride  added,  and  then  nitric  acid, 
till  the  whole  is  strongly  acid.  The  solution  is  warmed 
gently    at    first   and  then   heated   to  boiling,   to  drive    the 


Volumetric  Determination  of  Combined  Sulphuric  Aeid. 
L.  W.  Andrews.     Amer.  Chem.  J.  11,  567—571. 

THE  method  is  of  general  applicability.  To  the  solution  of 
the  sulphate  is  added  an  excess  of  a  solution  of  barium 
ehromate  in  hydrochloric  acid,  the  solution  is  neutralised 
with  ammonia  or  calcium  carbonate,  and  filtered  ;  the 
filtrate  is  then  acidified  with  hydrochloric  acid,  potassium 
iodide  is  added,  and  the  free  iodine  is  titrated  with  decinormal 
sodium  thiosulphate  solution. 

A  suitable  solution  of  the  barium  cliroinate  is  prepared 
by  digesting  it  with  hydrochloric  acid  containing  36  grms. 
of  aeid  per  litre. 

The  analysis  is  carried  out  as  follows  :  the  sulphate  to 
be  determined  is  diluted  until  it  does  not  contain  more  than 
2  per  cent,  of  SO:i,  it  is  made  approximately  neutral,  and 
is  heated  to  boiling.  While  hot  an  excess  of  the  barium 
ehromate  solution  is  gradually  added,  and  the  boiling 
continued  for  a  minute  or  so.  Calcium  carbonate  is  next 
added  in  small  quantities  until  no  further  evolution  of 
carbon  dioxide  is  observed.     The  whole  is  boiled,  filtered 
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hot  and  washed.  The  filtrate  after  cooling  is  treated  with 
a  sutficient  amount  of  crystals  of  potassium  iodide,  and 
with  5 — 7  cc.  of  fuming  hydrochloric  acid  for  each  100  ec. 
of  liquid.  Titration  is  then  performed  with  thiosulphate, 
starch  being  used  as  indicator.  In  presence  of  ferric, 
nickel,  or  zinc  salts  ammonia  must  be  used  in  place  of 
calcium  carbonate  to  neutralise  the  acid  liquid. — T.  L.  B. 


On  Crystalline  0-rychloride   of  Mercury  and  the  Estima- 
tion of  Mercury.     J.  Volhard.     Annalen,  255» 252 — 256. 

The  oxyehloride  Hg302Clj  was  previously  prepared  by 
Millon  and  Konches  (Michaelis,  Lehrbuch  der  anorg. 
Chemie.  3,  1082)  ;  and  Dietl  (Tschermek,  Mineral.  Mitth. 
1880  [2],  2,  17").  It  may  be  easily  prepared  by  adding 
sodium  acetate  to  a  cold  saturated  solution  of  mercuric 
chloride.  In  the  course  of  some  days  crystals  appear 
on  the  surface  of  the  liquid,  and  as  they  increase  sink 
to  the  bottom.  They  may  easily  be  separated  from 
a  flocculent  precipitate  which  is  simultaneously  formed. 
When  the  crystals  cease  to  increase  a  solution  of  potas- 
sium bicarbonate  is  added,  a  little  at  a  time,  when  a 
further  crop  is  obtained.  The  crystals  are  granular, 
glossy,  with  rhombic  faces;  they  appear  to  be  very  pointed 
rhombohedra.     They  rub  down  to  a  reddish-brown  powder. 

They  have  a  sp.  gr  -=^  =  8-  670.     The  substance  is  insoluble 

in  water,  easily  soluble  in  acids,  and  decomposed  by  alkalis. 
On  heating  it  is  decomposed  into  the  chloride,  which 
volatilises,  and  the  oxide  which  remains  behind.  The 
crystalline  form  was  examined  by  Luedecke,  and  the  results 
are  given  in  the  paper. 

It  is  known  that  mercury  sulphide  dissolves  in  caustic 
alkalis  in  the  presence  of  alkaline  sulphides.  The  author 
has  found  that  it  is  completely  precipitated  from  this 
solution  by  ammonium  salts,  and  bases  a  new  method  of 
analysis  on  this. 

The  solution,  which  must  contain  the  mercury  as  a 
mercuric  salt,  is  nearly  neutralised  with  sodium  carbonate 
and  then  precipitated  by  ammonium  sulphide,  avoiding  too 
great  an  excess  of  this  latter,  which  should  be  freshly 
prepared.  A  solution  of  soda  is  then  added  with  stirring 
until  the  dark  liquid  begins  to  brighten,  when  the  solution  is 
heated  to  boiling  and  more  soda  added  until  the  liquid  is 
quite  clear.  The  soda  must  of  course  be  pure,  either  potash 
by  alcohol  or  soda  from  sodium  may  be  used.  The 
alkaline  solution  is  precipitated  by  ammonium  nitrate  and 
boiled  until  all  the  ammonia  is  expelled.  The  precipitate  is 
allowed  to  settle,  which  it  does  quickly,  as  it  is  much 
denser  than  the  sulphide  precipitated  by  sulphuretted 
hydrogen,  washed  with  boiling  water,  and  filtered  off 
either  on  to  a  weighed  filter  or  into  a  filtering  tube.  If 
it  be  feared  that  sulphur  has  been  precipitated  with  the 
sulphide,  it  must  be  digested  with  sodium  sulphite.  In 
analyses  of  mercuric  chloride  by  this  method,  the  author 
obtained  73-86,  73  "80,  73 '85  per  cent,  of  mercury 
respectively  ;  73-80  per  cent,  being  the  theoretical  number. 
—A.  L.  S. 

The  Incineration  of  Vegetable  Matter.     G.  Lechartier. 
Compt.  Rend.  109,  727—731. 

The  author  finds  that  in  determining  the  inorganic  ash  in 
vegetable  matter  by  simple  incineration  in  air  there  is  a 
considerable  loss  of  sulphur,  but  practically  no  loss  of 
phosphorus.  The  former  loss  may  be  avoided  by  aspirating 
the  volatile  products  through  strong  nitric  acid. 

The  following  is  the  method  employed :  The  platinum 
crucible  containing  the  organic  matter  is  placed  upon  a 
clay  plate  which  is  heated  in  a  gas  furnace.  The  crucible 
is  covered  with  an  inverted  glass  funnel,  which  is  fixed 
slightly  above  the  rim  of  the  crucible.  The  temperature  is 
gradually  raised,  commencing  at  as  low  a  temperature  as 
possible.  When  the  evolution  of  volatile  organic  matter 
ceases  the  bottom  of  the  crucible  is  raised  to  a  red  heat  for 
a  few  moments  to  complete  the  decomposition  of  the 
organic  matter.  The  carbonised  residue  is  washed  with 
hot  water  and  filtered  through  a  washed  filter-paper,  which 
leaves  no  appreciable  ash.  The  filter-paper  and  contents 
are  introduced  into  the  crucible,  dried  and  heated  to  a  dull 


red  heat.  Incineration  is  rapid.  The  filtrate  is  then  added 
to  the  incinerated  ash,  evaporated  and  the  whole  weighed, 
or  the  residue  is  treated  with  nitric  acid  previous  to  analysis. 
If  on  dissolving  in  nitric  acid  small  particles  of  carbon 
separate  out,  these  must  be  separated  by  filtration  and 
again  incinerated,  for  they  may  contain  phosphorus. 

For  the  estimation  of  phosphorus  it  is  preferable  to  mix 
the  matter  with  a  quantity  of  milk  of  lime  sufficient  to 
moisten  the  mass  throughout,  which  is  then  desiccated  and 
incinerated. — J.  B.  C. 

Note  on  the  Purification  of  Alcohol  for  Laboratory  Uses, 

E.  Waller.  J.  Amer.  ( 'hem.  Soo.  11,  124 — 125. 
The  alcohol  is  shaken  up  with  pc-srlered  potassium 
permanganate  till  it  is  distinctly  coloured.  It  is  then 
allowed  to  stand  for  some  hours  until  the  permanganate  i- 
decomposed  and  manganese  oxide  is  deposited.  A  small 
quantity  of  calcium  carbonate  is  added  and  the  alcohol 
distilled  slowly.  The  distillate  is  tested  until  10  cc.  of  it 
when  boiled  with  1  cc.  of  strong  soda  or  potash  gives  no 
perceptible  yellow  colour  on  standing  for  half  an  hour. 
The  subsequent  distillate  is  collected  for  use;  it  is  neutral 
and  yields  solutions  with  caustic  alkalis  and  silver  nitrate, 
which  remain  perfectly  colourless  even  after  boiling  and 
standing  for  a  long  time. — E.  E.  B. 


Flashing    Point   of  Lubricating    Oils.     Holde.     Mitt.    k. 

techn.  Ycrsuchsanstalt,  Berlin,  1889,  153 — 156. 
The  two  methods  of  testing  oils  for  flashing  point,  viz.,  in 
an  open  crucible  and  in  the  closed  apparatus  (Pensky- 
Martens)  usually  employed  at  this  institute,  have  already 
been  shown  to  give  results  differing  from  7°  to  41°  C.  (this 
Journal,  1889,  734).  Larger  variations  (to  150°)  having 
recently  been  observed,  the  cause  has  been  more  closely 
investigated.  Proof  was  obtained  that  the  variations  are 
due  to  the  presence  of  small  proportions  of  very  volatile 
constituents.  These  may  be  either  accidental  constituents 
or  may  be  added  to  bring  a  particular  oil  up  to  sample. 
The  closed  vessel  test  is  of  obvious  importance  for  oils  to 
be  used  in  machines  working  with  compressed  air,  such  as 
torpedo  engines. — C.  F.  C. 


The  Distinction  of  Exalgin,  Phcnacctin,  and  Antifebrin. 

Hirschsohn.  Pharm.  J.  20,  710 — 711. 
The  mixture  (1  grm.)  is  treated  with  2  cc.  of  chloro- 
form, which  dissolves  the  exalgin  (methylacetanilide 
C6rJ5M(CH3)(CO.CH3))  completely,  but  leaves  the  other 
two  undissolved  (Pharm.  Zeit.  Russl.  Jan.  14,  17). 
Antifebrin  in  aqueous  solution  gives  with  bromine  water  a 
bromine  compound,  thus  differing  both  from  exalgin  and 
phenacetin.  Further  chloroform  solution  of  exalgin  with 
10  volumes  of  petroleum  ether  forms  a  clear  mixture,  whilst 
a  solution  of  phenacetin  or  antifebrin  is  turbid  under  the 
same  condition.  Hirschsohn  states  that  this  method  allows 
of  the  detection  of  an  admixture  of  20  per  cent,  of  acetanilide 
or  10  per  cent,  of  phenacetin  with  exalgin. 


Analysis  of  the  Seed  of  Calycanthus  Glaucus.   H.  W.  Wiley. 
Amer.  Chem.  J.  H,  557 — 567. 

The  seeds  of  Calycanthus  Glaucus  are  poisonous,  and 
bring  death  to  a  large  number  of  American  cattle.  Eccles 
has  discovered  in  the  seed  an  alkaloid  which  he  has  named 
calycanthine.  The  present  author  examines  more  closely 
the  occurrence  of  this  alkaloid.  The  oil,  which  was  removed 
from  the  seeds  by  petroleum  spirit  after  crushing,  was 
extracted  with  dilute  sulphuric  acid ;  the  acid  liquid,  after 
being  shaken  with  petroleum  spirit  to  remove  fat,  was  made 
strongly  alkaline  with  ammonia  and  shaken  with  ether.  The 
alkaloid  thus  obtained  amounted  to  only  0*027  per  cent. 
The  seeds  themselves,  however,  extracted  similarly,  gave 
3 — 4  per  cent. 

Calycanthine  crystallises  from  ether  in  feathery  masses, 
insoluble  in  alcohol  and  in  water.  The  colour  reactions 
are  interesting:  Sulphuric  acid,  pale  yellow;  nitric  acid, 
bright   green ;  sulphuric    acid  +  sucrose,  purple,  changing 
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finally  to  bine ;  sulphuric  acid  and  potassium  bichromate, 
brick  red.  The  presence  of  sugar  in  the  seed  renders  it 
possible  to  obtain  the  furfurol  reaction  in  the  raw  seed  by 
the  simple  addition  of  sulphuric  acid. — T.  L.  li. 


Adulterations  of  French  Turpentine  Oil.     Qualitative  and 
Quantitative  Determinations.    A.  Aignan.   Compt.  Bend. 

109,  944—946. 

French  turpentine  is  frequently  adulterated  by  the  addition 
of  resinous  oils,  though  only  to  the  extent  of  about  5  per 
cent.,  as  a  large  quantity  would  render  the  oil  viscid  and 
give  it  a  characteristic  smell.  Now  by  the  addition  of  these 
resinous  oils  the  rotatory  power  of  the  oil  of  turpentine 
decreases.  That  of  the  latter  is  nearly  constant.  With 
16  different  samples  the  numbers  onlv  varied  from  —  60°  26' 
to  -  63°  20'.  The  average  of  [oD]  =  -  61°  30'.  The 
white  oils  which  are  obtained  by  distilling  colophony  and 
further  rectification  may  be  divided  into  three  groups.  The 
purer  the  oils  the  greater  their  rotatory  power.  The  oils 
possessing  the  following  rotatorv  power  are  taken  as  tvpical  : 
[oD]  =    1  72°  or  -  32"  or  -  21  . 

These  different  qualities  were  mixed  with  oil  of  turpentine  ; 
the  results  of  the  determinations  of  [on]  are  subjoined  : — 

Mixture  with  oil  of  first  quality  — 

7°  SO-  , 


•       [«■>]  =  -  61°  30'  + 
Mixture  with  oil  of  second  quality — 

[o,,]  =  -61°  30'  + 
Mixture  with  oil  of  third  quality— 


S     In 


[«,]  =   -61°  30'+    ~h. 

h  signifies  the  percentage  of  resinous  oils  contained  in  the 
mixture. 

In  certain  cases  oil  of  turpentine  is  mixed  with  essence  of 
rosin,  that  portion  of  the  products  obtained  in  the  distillation 
of  colophony  or  pitch,  which  has  the  lowest  boiling  point. 
It  may  he  detected  by  its  characteristic  and  strong  odour. 
The  results  of  the  above  determinations  may  be  summarised 
in  the  formula — 

Oil  of  turpentine  and  ordinary  essence  of  rosin — 

[oD]  =  -61°  30'  +  '}  e. 
Oil  of  turpentine  and  refined  resinous  oils — 

[>„]  +  -61°  30' 

e  denotes  the  amount  of  essence  of  rosin  contained  in  the 
mixture. — A.  R. 


*i* 


An  Application  of  Thermo-Chemistn/.    A.  Colson.    Compt. 
Rend.  109,  743—745. 

Thk  author  points  out  that  thermo-chemistry  may  yield 
valuable  data  in  determining  methods  of  analysis  of 
complex  organic  compounds,  as,  for  example,  the  polybasic 
alkaloids.  Thus,  nicotine  forms  two  salts  with  one  and  two 
molecules  of  acid.  Thermo-chemical  determinations  show- 
that  the  heat  evolved  in  the  case  of  the  first  molecule  is 
double  that  of  the  second,  and  that,  according  to  the 
results  of  Berthelot,  the  alkalinity  of  the  second  basic 
group  should  be  too  weak  to  effect  litmus.  The  author 
finds  this  to  be  the  case,  and  bases  upon  it  a  method  of 
titration,  using  methyl-orange  as  indicator.  He  further 
finds  that  if  the  tin  be  precipitated  from  a  solution  of  the 
pure  double  chloride  of  tin  and  nicotine,  that  titration 
indicates  five-sixths  of  the  total  chlorine,  four-sixths  being 
derived  from  the  tin,  and  one-sixth  from  the  nicotine, 
another  proof  of  the  different  basicities  of  the  two  basic 
groups  in  the  alkaloid. — J.  B.  C. 


Estimation  of  Sulphur  in    Organic  Compounds.     W.  M. 
Burton.     Amer.  (hem.  .1.  U    472 — 474. 

The  method  is  a  modification  of  the  method  proposed  by 
Saner  (Zeits.  Anal.  Chem.  12,  32  and  178),  which  consist's 
in  burning  the  substances  in  a  current  of  oxygen,  absorbing 
tin  sulphur  dioxide  in  bromine  water  containing  hydrochloric 
acid,  and  determining  the  sulphuric  acid  as  barium  sulphate. 


As  however  the  indicator,  tropaeolin  OO,  is  sensitive 
neither  to  carbonic  acid  nor  to  alkaline  sulphites,  it  is 
practicable  to  absorb  the  sulphur  dioxide  in  an  excess  of  a 
standard  solution  of  potassium  hydrate,  and  titrate  back 
the  excess  of  alkali  by  means  of  a  standard  acid,  using 
tropaeolin  OO  as  indicator.  The  titration  may  be  made 
immediately  after  the  combustion  is  finished,  and  the 
operations  of  precipitating  the  barium  sulphate,  igniting, 
and  weighing  are  avoided. 

The  apparatus  is  represented  in  the  accompanying  Figure. 


The  combustion  tube  is  narrowed,  as  shown  at  .V,  the 
flask  and  bulbs  O  contain  the  standard  alkali  solution.  1)  is 
a  three-necked  bottle,  containing  a  layer  of  water,  and  fitted 
with  a  safety  tube  ;  at  F  this  bottle  is  connected  with  the 
absorption  bulbs,  and  at  K  with  au  aspirator  for  reducing 
and  regulating  the  pressure  in  the  combustion  tube.  After 
the  substance  has  been  completely  burned,  the  tube  is 
swept  out  by  means  of  a  current  of  air  or  oxygen,  and  the 
apparatus  is  allowed  to  cool.  The  combustion  tube,  the 
inlet  tube  for  the  oxygen,  and  the  connecting  tube  d  are 
rinsed  with  water  to  remove  traces  of  S02,  and  the  rinsings 
are  added  to  the  liquid  in  the  absorption  apparatus.  A  few 
drops  of  tropaeolin  solution  are  then  added,  and  the  excess 
of  alkali  is  titrated  directly  in  the  absorption  apparatus.  The 
standard  sulphuric  acid  solution  is  made  of  such  a  strength 
that  1  ee.  is  equivalent  to  5  mgrms.  of  sulphur;  the  standard 
alkali  is  made  equivalent.  If  any  of  the  halogens,  phos- 
phorus, or  arsenic  be  contained  in  the  substance  under 
examination,  this  method,  of  course,  cannot  be  used. 

— T.  L.  B. 


Ash  Determination   in    Haw    Sugars.     G.   F.  Weichmann, 
School  of  Mines  Quarterly,  Xew  York,  H,  15 — 23. 

The  old  method  of  determining  the  ash  in  sugar  consisted 
in  carbonising  the  sample  at  a  low  heat,  extracting  the 
soluble  salts  by  boiling  water,  and  igniting  the  residue,  adding 
this  ash  to  the  aqueous  extract  and  evaporating  to  dryness. 
In  1864  Scheibler  (Zeits.  Rubenzucker,  Ind.  14,"  188) 
published  his  method  of  incinerating  with  sulphuric  acid  and 
deducting  one-tenth. 

Landold  {Ibid.  18,  68)  holds  that  the  weight  of  the 
salts  in  beet-sugars  is  about  twice  the  weight  of  ash  found 
by  analysis.  Boivin  and  Loiseau  (J.  Fahricts.  Sucre, 
February  6,  1868)  endorse  Scheibler's  method  subject  to 
the  condition  that  the  combustion  is  slowly  conducted. 
Dubruufaut  {Ibid.  December  18, 1870)  considers  Scheibler's 
"Factor  0'9  is  nothing  but  a  general  average  factor,  which 
in  many  cases  may  be  considerably  far  from  the  truth." 
Violette  (Ann.  ('him.  Phys.  [4],  29, 514)  considers  that 
the  sulphuric  acid  method  gives  the  weight  of  ash  higher 
than  the  true  weight.  Von  Lippmann  (Zeits.  Rubenziicher 
Ind.  31,  399)  quotes  experiments  to  prove  that  Scheibler's 
sulphate  ash,  less  one-tenth,  is  exactly  equal  to  the  ash 
estimated  as  carbonate  for  beet-root  sugars. 

The  author  of  this  paper  has  made  careful  determinations 
of  the  ash  of  various  kinds  of  raw  cane  and  beet  sugars  both 
as  carbonate  (by  a  special  method  of  analysis  which  is 
described  in  detail)  and  as  sulphate.  He  finds  that  the 
results  by  the  Scheibler  method  are  almost  without  exception 
lower  than  those  found  by  the  other  process.  Direct 
experiment  also  proved  that  this  was  not  due  to  loss  of 
alkaline  sulphates  by  volatilisation.  Finally  he  finds  that 
if  the  results  by  the  Scheibler  method  be  taken  before  the 
deduction  of  one-tenth  they,  in  most  cases,  agree  almost 
exactly  with  the  results  of  the  estimation  as  carbonate.  He 
therefore  endorses  the  recommendation  of  Dubrunfaut  (Lc 
Sucre,  1878,  2)  that  the  sulphate  ash  as  actually  obtained 
be  adopted  as  a  working  factor. 
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He  Bays  "the  possible  objection  as  to  tin-  expense  of 
platinum  muffles,  where  several  must  be  used  'm  account  of 
the  number  of  daily  determinations,  ha-s  been  overcome  in 
our  laboratory  by  the  use  of  muffles  made  of  Knssian  sheet 
iron,  which  may  be  hail  at  one-hundredth  the  cost  of  the 
platinum  ware,  which  last  on  an  average  between  three  and 
tour  months,  and  which  give  absolutely  no  contamination  to 
the  sugar  ashes  burnt  off  in  them." — A.  J.  K. 


Analysis  of  Mm  in.    Oils     B.  W.  Moore.     J.  Amer.  Chem. 
Soc.  11,  155—158. 

Some  marine  oils  examined  by  the  author  were  found  to 
prove  an  exception  to  the  general  rule,  that  natural  fats 
and  oils  contain  about  95  per  cent,  of  insoluble  acids. 
These  marine  oils  are  known  as  porpoise  jaw  and  black-fish 
jaw  oils,  and  are  obtained  from  the  soft  fat  of  the  head  and 
jaw  by  cooling  the  oil  which  exudes  from  it  and  separating 
the  portion  which  remains  fluid.  The  resulting  oil,  skimmed 
and  strained,  i>  used  for  lubricating  tine  machinery.  The 
samples  of  oil  examined  wire  : — 

1  and  2.   Porpoise  jaw  oil,  skimmed  and  strained. 

3.  Porpoise  jaw  oil,  not  skimmed  and  strained. 

4.  Black-fish  jaw  oil,  skimmed  and  strained. 

5.  Black-fish  body  oil. 

The  amounts  of  soluble  and  insoluble  fatty  acids  were: — 


Soluble  Fatty  Acids.    Insoluble  Fatty  Acids. 


1 

3 
4 


1'-  r  I  ■■•  t. 
WIS 


21 'U 


21-79 
2-40 


PerCent. 
78-03 

68-41 

96-3(1 
66-28 
93-07 


;rt's  Figure. 

Total  Acidity 

rv. 

47  77 

Pcr  Cent. 
17-18 

56*00 

20-97 

2-08 

1-42 

C5-92 

2*-ffl 

5-60 

2-:;i 

The  acidity  of  the  volatile  fatty  acids  obtained  by  a 
modification  of  Beichert*s  process  should  be  expressed  as 
valeric  acid,  but  for  purposes  of  comparison  with  other 
analyses  were  calculated  as  butyric  acid. 


I 

3 
4 


In  order  to  obtain  satisfactory  saponification  numbers  by 
KoctNtoi-fcr'-  process  a  large  quantity  of  alcohol  had  to  be 
used.     Results : — 

Mgrms.  KHO 
per  Grm. 

1 253-7 

2 2723 

3 143-9 

t 290-0 

5 197-3 

The  results  yielded  1>_\  Hub]  iodine  absorption  process 
Wele  : — 

firms,  of  Iodine 
per  100  Grms. 

1  49-t; 

2 30-9 

•i 76-8 

4 32-8 

5 99"6 

The  ojlsjrhjcb  had  received  the  full  purifying  treatment, 
1,   2,    and    4,  were  thus   shown    to   furnish  abnormally  high 


figures  for  soluble  fatty  acids  and  saponification  numbers, 
and  low  figures  for  the  insoluble  fatty  acids  and  iodine 
absorption,  which  indicates  that  the  glycerides  of  the  lower 
fatty  acids  have  been  concentrated  in  the  oil  which  is  finally 
strained  off. 

The  author  intends  to  examine  butter  fat  by  freezing  it, 
straining  and  analysing  the  resulting  product,  and  hopes  in 
this  way  to  obtain  information  regarding  the  composition  of 
the  molecular  groupings  in  butter  fat.— E.  E.  B. 


The  Examination  of  Commercial  Glycerin.     .1.  H.  Wain- 

wright.  .1.  Amer.  them.  Soc.  H,  125— 130. 
Ai-i,  so-called  crude  glycerin  imported  into  the  1'nited 
States  is  examined  at  tin-  United  State-  Laboratory  to  ascer- 
tain whether  it  is  really  crude  or  has  been  partially  or 
wholly  refined,  as  in  the  latter  case  a  higher  rate  of  duty  has 
to  be  paid,  (rude  glycerin  may  be  freed  from  impurities 
by  allowing  them  to  subside  and  then  straining  or  filtering 
them  off,  but  if  glycerin  can  be  proved  to  have  been 
submitted  to  further  purification  than  this  it  is  classed  as 
"refined."  For  practical  purposes  of  classification  distil- 
lation is  regarded  as  the  dividing  line  between  crude  and 
refined  glycerin.  In  order  to  distinguish  between  crude 
and  refined  glycerin  the  author  attaches  great  importance 
to  the  estimation  of  the  "carbonaceous  residue." 

Ten  gnus,  of  the  glycerin  are  heated  in  a  platinum  crucible 
till  it  ignites,  when  the  source  of  heat  is  removed  and 
the  sample  allowed  to  burn  away  spontaneously.  The 
residue  is  called  "carbonaceous  residue."  In  distilled 
glycerin  this  residue  is  rarely  more  than  0-5  per  cent, 
and  never  as  much  as|  1  per  cent,  (unless  some  adulterant 
is  present  which  would  he  detected  by  other  tests).  Crude 
glycerin,  on  the  other  hand,  frequently  yields  as  much  as 
lo  per  cent,  of  carbonaceous  residue.  The  ash  may  be 
determined  by  igniting  the  carbonaceous  residue.  The 
author  regards  as  erroneous  the  statement  of  Sulman  and 
Berry  (this  Journal,  1886,  177)  that  a  definite  distinction 
between  crude  and  distilled  glycerin  is  afforded  by  the 
amount  of  ash,  and  points  out  that  in  crude  glycerin  obtained 
by  saponifying  fats  with  steam  the  impurities  are  all  organic 
and  would  consequently  yield  no  ash.  He  has  frequently 
met  with  samples  yielding  3  per  cent,  of  carbonaceous 
residues,  but  less  than  0-05  per  cent,  of  ash. 

The  silver  nitrate  and  basic  lead  acetate  tests  are  also 
considered  very  important. 

Silver  Nitrate  Test.  —  o  cc.  of  the  sample  are  diluted  with 
20  cc.  distilled  water,  mixed  with  5  cc.  of  a  2  per  cent, 
solution  of  silver  nitrate  and  allowed  to  stand  for  one  hour. 
Only  a  slight  precipitate  will  be  formed  with  distilled 
glycerin  at  the  end  of  this  time,  whereas  with  crude  glycerin 
the  precipitate  is  large,  usually  comes  down  at  once  and  is 
almost  always  flocculent. 

Lead  Test. — The  solution  is  prepared  by  boiling  10  grms. 
of  lead  acetate  and  8  grms.  of  litharge  with  500  cc.  of  water 
and  filtering.  Two  volumes  of  this  solution  are  mixed  with 
one  volume  of  glycerin  and  one  volume  of  distilled  water, 
and  allowed  to  stand  for  one  hour.  Refined  glycerin  may 
produce  a  slight  precipitate,  but  this  is  never  Jlocculent. 
Crude  glycerin  produces  a  more  or  less  abundant  flocculent 
precipitate. 

It  is  not  safe  to  rely  upon  one  of  these  last  two  tests  alone, 
but  if  a  sample  of  glycerin  will  not  stand  both  of  them  it  is 
perfectly  safe  to  call  it  crude. 

The  other  tests  recommended  as  useful  are : — 
Addition  of  an  equal  volume  of  distilled  water.     Refined 
glycerin  remains  clear.     In  crude  glycerin  if  much  oil  in-  Jut 
be  present  they  may  be  separated  from  the  glycerin  in   this 
manner. 

Ammonia.  —  Jiefined,  no  change  ;  entile,  precipitate 
indicates  iron  and  alumina. 

Ammonium  oxalate. — Refined,  no  change  ;  crude,  precipi- 
tate indicates  lime  salts. 

Barium  chloride. —  Refined,  no  change;  crude,  indicates 
sulphates. 
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Nitrogen   peroxide  (gas). — Refined,  no  change ;    crude, 
curdling  indicates  fatty  impurities. 

Folding's  solution. — Refined,  no  change ;  crude,  shows  the 
presence  of  glucose,  &c. — E.  E.  B. 


^eto  3Boofe$. 


Chemisch-Technisches  Repertorium.  Uebersichtlieh 
geordnete  Mittheilungen  der  neuesten  Erfinduugen,  Fort- 
schritte  uud  Verbesserungen  auf  dem  Gebiete  der  Tech- 
nischen  und  Industriellen  Chemie,  mit  Hinweis  auf 
Maschinen,  Apparate  und  Literatur.  Herausgegeben  von 
Dr.  Emil  Jacobsex.  1889.  Erstes  Halbjahr.  Erste 
Hiilfte.  Berlin :  K.  Gaertner's  Verlagsbuchhandluug, 
Hermann  Heyfelder.  London  :  H.  Grevel  and  Co.,  33, 
King  Street,  Covent  Garden. 

Octavo  volume  in  paper  cover  ;  the  tirst  issue  for  the  first 
half-year  of  1889.  It  contains  132  pages  of  Subject-Matter, 
plentifully  illustrated  with  wood  engravings,  and  in  these 
pages  the  following  Subjects  are  treated  of :  —  Building 
Materials,  ( 'ements,  and  Artilieial  Stone.  Colouring  Matters, 
Dyes,  and  Textile  Printing.  Fats,  Oils,  Illuminating  and 
Heating  Materials.  Fermented  Liquors.  Tanning,  Leather, 
and  the  Production  of  Glue.  Textiles.  Glass  and  Earthen- 
ware. Wood  and  Horn.  India-rubber.  Cements,  Gums, 
&c.     Lakes,  Varnishes,  and  Paints.     Metals. 


Anleitung  zur  Chemisch-Technische  Analyse  Or- 
ganisoheh  Stoffe.  Von  F.  M.  Horn.  Assistent  fur 
Chemische  Technologic,  derzeit  an  dem  k.  k.  Techno- 
logischen  Gewerbe  Museum  in  Wien,  friiher  au  der  k.  k. 
Technischen  Hochschule  in  Wien.  1890.  Vienna : 
Verlag  von  Josef  Safar.  London  :  H.  Grevel  and  Co,, 
33,  King  Street,  Covent  Garden. 

Octavo  volume,  bound  in  cloth,  price  5s.  5d.  It  contains 
244  pages  of  subject-matter,  illustrated  by  32  wood  en- 
gravings. The  author  has  also  collected  together  35  Tables 
of  the  strengths,  specific  gravities  of  various  solutions, 
spirits,  &c.  The  following  synopsis  of  contents  will  give 
an  idea  of  the  class  of  matter  treated  of  and  of  the  sub- 
division of  the  subject : — 

Section  I. — A.  Pure  Sugar  Solution.  B.  Investigation  of 
refined  cane  sugar,  Cane  Sugars,  and  SyrUps.  C.  Analyses 
of  Sugar  Beets.  D.  Analyses  of  saturation  deposit. 
E.  Starch  sugar  (Glucose)  Analyses.  F.  Milk  sugar 
Analyses.  G.  Must  Analyses.  H.  Animal  charcoal  Analyses. 

Section  II. — A.  Investigation  of  varieties  of  Grain,  of 
Flour,  of  amylaceous  Cattle  Foods,  &c.  B.  Investigation 
of  Potatoes.  C.  Dextrin.  D.  Malt  and  its  extracts, 
worts,  &c. 

Section  III. — A.  Estimation  of  Alcohol  generally  (Spirits 
of  Wine,  Brandies,  Arack,  Rum,  Cognac).  B.  Liqueurs 
and  their  Examination.  C.  Amyl  Alcohol.  D.  Yeasts. 
E.  Wines.  F.  Analysis  of  Tartars,  &c.  G.  Beers.  H. 
Glacial  Acetic  Acid,  Vinegars,  &e. 

Section  IV. — A.  Milk  Analysis.  B.  General  Analyses 
of  Fats,  Waxes,  &c.  C.  Butter  Analysis.  D.  Analysis  of 
Glycerin.  E.  Soap  Analysis.  F.  Candles.  G.  Olein  and 
Oleomargarin.  H.  Turkey-Bed  Oils.  J.  Lubricating  ( >ils. 
K.  Petroleums.  L.  Analysis  of  Ethereal  Oils.  M.  Balsams, 
Kesins,  and  Gum  Resins. 


Section    V. — A.    Paper    Analysis.      B.    Glue    and 
Analyses.     C.  Analysis  of  Tanning  Materials. 

The  work  terminates  with  an  Alphabetical  Index. 
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TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.) 

Russia. 
The  Importation  of  Patent  Medicines. 

According  to  the  Journal  de  la  Chambre  de  Commerce 
de  Constantinople,  the  import  into  Russia  of  patent  medi- 
cines can  only  be  effected  conformably  to  Art.  310  of  the 
Medical  Regulations  and  Art.  151  of  the  Customs  tariff, 
upon  the  authorisation  of  the  Medical  Council  of  the  Ministry 
of  the  Interior,  in  conjunction  with  the  Ministry  of  Finance. 

The  Medical  Council  only  examines  patent  medicines  to 
which  the  inventors  have  attached  the  detailed  description 
of  the  various  parts  of  which  the  medicine  is  composed. 


Russia. — Finland. 

Changes  in  Customs  Tariff. 

Note. — Kilog.  =  2  •  204  lb.  avoirdupois. 

Mr.  J.  Michell,  Her  Majesty's  Consul  at  St.  Petersburg, 
in  a  report  to  the  Foreign  Office,  dated  the  12th  February, 
says : — 

According  to  information  supplied  by  Mr.  Vice-Consul 
Cooke,  of  Helsingfors,  the  Imperial  Finnish  Senate  has 
ordered  the  following  changes  in  the  Finnish  Customs 
tariff  :— 

1.  The  duty  on  Chilian  saltpetre  imported  into  the  Grand 
Duchy  during  the  year  1890,  should  no  instructions  to  the 
contrary  intervene,  to  be  fixed  at  20  penni  per  100  kilo- 
grammes. 

2.  The  duty  on  saccharine  to  be  in  future  at  the  rate  of 
150  marks  per  kilogramme. 


Switzerland. 

Classification  of  Articles  in  Customs  Tariff. 

Note. — Quintal  =  220 '4  lb.  avoirdupois.     Franc  =  9-pjrf. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Swiss  Customs  tariff  were  given  by  the  Swiss 
Customs  authorities  in  the  month  of  January  : — 

Water  of  chloride  of  zinc. — Category  17.  Duty,  1  franc 
per  quintal. 

Liquid  carbolic  acid  in  receptacles  of  wrought  iron. — 
Category  18.  Duty,  2  francs  per  quintal.  This  article  was 
formerly  in  Category  9<i,  and  paid  a  duty  of  7  francs  per 
quintal. 

Fats  serving  for  food  not  distinguished,  cocoa  fat  (cocoa- 
nut  oil,  cocoa  butter,  cocoa-nut  fat,  cocoa  fat),  purified. — 
Category  188.     Duty,  7  francs  per  quintal. 

In  Category  259  the  words  "  not  purified  "  are  added  after 
"cocoa  butter  (cocoa-nut  fat)." 


United  States. 

Recent  Customs  Decision. 

The  following  decision  affecting  the  classification  of 
articles  in  the  Customs  tariff  and  the  application  of  the 
Customs  law  of  the  United  States  has  recently  been  given 
by  the  United  States  Customs  authorities  : — 

So-called  *'  salol "  is  dutiable  as  a  chemical  compound 
under  the  provision  in  the  Tariff  Act  of  March  3,  1883 
(T.  I.,  92),  for  "  all  chemical  compounds  .  .  .  .  not 
specially  enumerated  or  provided  for." 


March  si,  1890.]      THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


333 


Gold  Coast. 

Customs  Tariff. 

The  following  is  a  statement  of  rates  of  import  duty  now 
levied  in  Gold  Coast  ( 'olony  : — Gunpowder,  6d.  per  lb.  ;  lead 
in  any  form,  \d.  per  lb. ;  kerosine  and  other  illuminating 
oils,  soap,  and  sugar,  10  per  cent,  ad  valorem. 

The  following  articles  are  exempted  from  duty  : — Acids  ; 
blacking ;  blue  indigo  ;  candles  ;  charcoal  ;  chemicals  ; 
drugs  and  medicines  ;  filters  ;  glass  ;  india-rubber  ;  scientific 
instruments  ;  matches  ;  oils  (except  kerosine  as  above)  ; 
ores;  paints;  pitch  and  tar ;  quicksilver;  salt;  methylated 
spirits  ;  and  tallow. 


Victoria. 

Xeir  Customs  Tariff. 

The  following  is  a  statement  of  the  rates  of  import  duty 
now  levied  under  the  new  Customs  tariff  of  Victoria,  dated 
the  4th  November  last : — 

Classification  of  Articles. 


Drugs,  viz.: 

Acid,  acetic,  containing  not  more  than  30  per 
cent,  acidity 

Do..  do.,  for  every  extra  in  percent,  or  part 
of  10  per  eent.  above  30  per  cent 

Do.,  muriatic 

Do.,  nitric 

Do.,  sulphuric 

Ammonia,  carbonate  of 

Do.,  liquid 

Chlorodyne 

Cocculus  Indicus 

Gelatin 

Glycerin,  pure 

Do.,  crude 

Morphia 

Nitrate  of  silver 

Nux  Vomica 

Strychnine 

Earthenware,  including  packing  (except 
photographic,  scientific,  and  telegraph  ma- 
terials), measuring  outside  the  package  as 
imported 

Explosives    (except    fine    meal  powder,  not 
sporting,  in  bulk  and  in  packages  of  not  less 
than  25  lb.  each),  viz. : 
Powder,  sporting 

Do.,  blasting 

Other  explosives  (except  gelatin  and  gela- 
tin dynamite,  the  duty  on  which  shall 
be  lrf.  per  lb.) 

Glue,  liquid,  and  liquid  gum  and  cements  .... 
Inks,  writing,  liquid  or  powder 

Oils: 

In  bulk  (except  cocoa-nut,  fish  of  all  sorts, 
mineral  refined  of  which  the  point  of 
ignition  is  below  80°  F.,  kerosene,  pahu 
lubricating,  of  which  the  chief  component 
part  is  mineral ) 

Kerosene 


Rates  ol  Duty. 

£  s.  d. 

Pint 

01' It) 

.  0  0  3 
0    0    1 

Cwt. 

0  5  0 
0  5  0 
0     5    0 

Pint 

or  lb 

0  0  2 
0    0    2 

25 

%  a 

I  val. 

Lb. 

0  1  0 
0     0    6 

•• 

0  0  3 
0    0    1 

Oz. 

0  16 
0    0    8 

LI). 

0    0    2 

Oz. 

0     1     0 

Cubic  ft.      0    0    8 


Lb.  0    0    3 

0    0    1" 

004 

20  %  ad  val. 
10       ad  rat. 


Gall. 


o   o   i; 

0     0     6 


Classification  of  Articles. 

Rates  of  Duty. 

Oils — cont. 
Packed  in  bottles,  jars,  or  other  vessels  not 
exceeding  one  gallon  in  size,  as  under: 
Quarts  ami  over  a  pint 

Pints  and  over  half  a  pint 

Dozen 

Ton 
Lb. 
Cwt. 

25  % 

£  s. 

0    1 
0    2 
0     1 

0  12 

2     0 

1  0 

0    0 

0    0 
0     i 

l>     1', 
II  15 

ad  r"l. 

d. 

0 
0 

0 

Over  a  quart  anil  not  exceeding  a  gallon 

Paints  and  colours  (except  artists'  colours)  : 
Ground  in  oil,  including  paint  dryers,  and 

0 

Mixed    ready    for    use,    from    or    of    any 

Paper  (except  writing  and  printing  ill  original 

wrappers  and  uncut  edges  as  it  leaves  the 
mill ;  paperhangings  anil  millboard)  : 

0 

Advertising    matter,    printed    or    litho- 
graphed, or  any  printed  plates,  litho- 
graphs, pictures, cards,  or  matter  of  a 
similar  description  used  or  capable  of 
being  used  for  advertising  purposes  .... 

4 
0 
0 

o 

Medicines,  consisting  of  two  or  more  ingre- 
dients, mixed  ready  for  use,  not  being  in 
chemical  combination  ;  drugs  and  chemicals 
packed  ready  for  retail  sale  or  consumption, 
including   medical   compounds    containing 
spirits  not  exceeding  the  strength  of  proof 
by  Sykes'  hydrometer ;  and  all  preparations 
recommended  as  beneficial  for  any  portion 
of  the  human  or  animal  body,  or  the  cure  or 
the  treatment  of  any  disease  or  affection 
whatever;    and  medicine  chests  or  cases, 

Jamaica. 

Customs  Tariff. 

The  following  is  a  statement  of  some  of  the  rates  of 
import  duty  now  levied  under  the  Customs  tariff  of 
Jamaica: — 


Classification  of  Articles. 


Rates  of  Duty 
now  levied. 


£  .*.  d. 

Gunpowder. j,b.  n    i  o 

Indigo „  0    I)  S 

Mutches,  per  gross  of  12  doz.  boxes,  each  to 

contain  100  sticks —  0    5  0 

Oi! Gall.  0    n  0 

Soap i  loo  lb.  0    5  6 

Spirits  of  wine,  alcohol,  &c Gall.  0  10  0 


The  following  are  admitted  free  of  import  duty  : — Dye- 
wood,  guano  and  other  manure,  resin  and  rosin,  rock  salt, 
soda  ash  or  sub-soda. 

An  export  duty  of  Is.  per  ton  is  levied  on  logwood  and 
other  dvewoods. 
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EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Ceylon. 

Industrial  Undertakings. 

In  the  course  of  the  year  1889  a  new  oil  works,  with  plant 
erected  on  European  model,  has  commenced  working  in 
Colombo.  The  manufacture  of  biscuits  from  tine  dried 
coprah  is  extending. 

The  following  figures  give  some  idea  of  the  German  share 
of  Ceylon  trade  in  1889  : — 


Soaji. 

Spices. 

Dyes. 

Per- 
fumery. 

Medicines. 

1 

Rs.     1      Its. 
Total  imports..     121,563      211,339 

German  share. .      27,795        6,3tt 

Rs. 

78,070 

3,534 

Its. 
611,014 

3,033 

Rs. 
175,317 

1,665 

France. 

Colouring  Wine. 
The  Chilian  Consul-General  in  London,  in  a  communica- 
tion regarding  the  use  of  the  berries  of  a  plant  called  the 
maqui  for  colouring  wines,  states  that  the  maqui  is  a  small 
evergreen  shrub,  common  in  Chili  along  the  course  of 
torrents  and  in  shady  mountainous  woods.  It  is  not  culti- 
vated, but  grows  wild,  and  the  berries,  which,  in  Chili,  are 
eaten  either  fresh  or  preserved,  are  now  beginning  to  be 
exported  largely  to  Europe  for  the  purpose  of  colouring 
wines.  In  the  three  years  ending  1887  the  exports  were 
respectively  as  follows  : — 26,592  kilos.,  1116,026  kilos.,  and 
431,392  kilos.  To  France  alone  the  exports  during  the  same 
years  were,  500  kilos.,  115,000  kilos.,  and  315,774  kilos. 
The  berries  are  added  to  the  grapes  in  order  to  give  the  wine 
a  good  colour. 

Germany. 

Pharmaceutical  Factories  in  Cassel. 

Several  firms  in  Cassel  are  engaged  in  the  manufacture  of 
surgical  and  pharmaceutical  apparatus.  They  employ 
altogether  about  500  workpeople,  of  whom  300  are  women, 
and  have  an  aggregate  annual  turnover  of  about  100,000/. 
The  production  of  soaps  in  Cassel  remains  stationary  at 
from  1,800  to  2,000  tons  yearly,  but  in  order  to  sell  this 
quantity  the  makers  have  to  content  themselves  with  very 
low  prices  indeed.  There  are  only  about  50  workmen  in 
this  business,  and  their  pay  averages  from  12*.  to  15s.  per 
week.  There  is  one  important  firm  of  manufacturers  of 
polishing  pastes  and  powders  who  turn  out  their  goods  by 
means  of  machinery.  They  employ  30  hands,  and  pay  the 
men  from  Is.  10</.  to  2s.  6</.,  and  the  women  from  lOrf.  to 
Is.  2d.  per  day-  They  have  great  trouble  to  sell  their  goods 
in  Germany  owing  to  (he  excessive  competition,  but  they 
find  a  good  market  fcr  their  surplus  in  the  United  States 
at  remunerative  prices. 

Italy. 

Rritish  Trade  in  Italy. 

Some  time  ago  the  Italian  Chamber  of  Commerce  in 
London  made  inquiries  from  all  the  leading  firms  in  Italy 
concerning  their  commercial  relations  with  the  United 
Kingdom,  and  the  feasibility  of  the  extension  of  their 
purchases  from  this  country.  The  results  of  their  inquiries 
were  embodied  in  a  long  report,  published  in  Italian,  from 
which  we  take  the  following  notes. 

Fine  Chemicals. 

Mr.  Melchiorre  Petralia,  pharmacist  of  Palermo,  writes 
that  in  his  district  only  the  very  smallest  percentage  of  fine 
chemicals  is  imported  from  England,  because  articles  of 
as  good,  if  not  better,  quality  are  obtainable  from  Germany 


at  a  lower  price.  Few,  if  any,  of  the  finer  pharmaceutical 
chemicals  are  made  in  Italy ;  but,  on  the  other  hand,  all 
chemicals  for  current  use  are  manufactured  in  that  country. 

Heavy  Chemicals. 

In  1888,  writes  Mr.  Leo  Negri  from  Liverpool,  11,604  tons 
of  soda  were  imported  into  Italy  from  England,  the  value 
being  58,800/.  France,  Germany,  and  Austria  also  par- 
ticipate in  this  trade  to  some  extent,  but  not  seriously. 
Nevertheless,  the  imports  of  soda  from  England  are 
diminishing,  although  the  British  article  is  generally 
preferred  above  any  others,  as  its  quality  is  better,  and 
the  sale  conditions  not  so  stringent.  Mr.  Xegri  does  not 
think  that  there  is  any  reason  to  believe  that  Italy  will 
ever  become  independent  from  foreign  countries  for  her 
soda  supplies.  Potashes  are  not  bought  in  England  at  all. 
There  are  some  factories  in  Tuscany,  but  they  also  do 
not  produce  much.  The  bulk  of  this  article  comes  from 
Austria-Hungary,  where  the  largest  works  exist.  Britain, 
however,  holds  the  field  in  bleaehing-powder,  hyposulphite 
of  soda,  nitric  and  carbolic  acids,  bichromate  and  chlorate 
of  potash,  phosphorus,  carbonate  of  ammonia,  nitrate  of 
lead,  &c. 

Medicines. 

Mr.  Carlo  Wiedemann,  pharmacist  to  the  German 
Emperor  at  San  Remo,  writes  that  the  bulk  of  the  goods 
purchased  by  him  in  England  come  under  the  denomination 
of  proprietary  medicines,  for  which  he  has  a  large  sale 
among  English  residents  in  his  district.  He  does  not  think 
it  will  be  at  all  possible  for  Italian  industry  to  compete  in 
any  way  in  this  branch  of  trade. 

Oils. 

The  export  of  linseed  oil  from  Liverpool  to  Italy  has 
been  stopped  altogether  two  or  three  years  ago  by  the 
enormous  duty  put  on  the  article  by  the  Italian  Govern- 
ment, and  the  four  or  five  firms  who  were  engaged  in  this 
business  have  given  it  up.  It  is  thought  that  the  Italian 
producers  will  gradually  succeed  iu  supplying  the  wants  of 
the  country  independently  of  the  foreigners. 

Japan. 

Japanese  Sulphur  Mines. 

The  export  of  sulphur  from  Hakodate  shows  a  decrease 
from  7,096  tons,  value  16,917/.,  in  1887,  to  3,609  tons, 
value  8,681/.,  iu  1888.  This  is  attributable  almost  entirely 
to  the  fact  that  no  vessels  could  be  induced  to  call  at  the 
port  to  take  the  sulphur  away,  the  price,  delivered  in 
Hakodate  (2/.  3s.  2d.  per  ton),  being  sufficiently  high  to 
prevent  its  being  shipped.  The  shipments  last  year  went 
to  San  Francisco. 

What  prevents  Japan  from  rivalling  Sicily  as  a  sulphur- 
producing  country  are  the  absence  of  facilities  for  increasing 
the  output  of  sulphur,  and  for  shipping  it.  At  present  there 
is  only  one  place  where  sulphur  is  worked  on  any  scale,  and 
that  is  Atosanobori,  near  Knshiro,  on  the  south-east  coast 
of  the  island  on  which  Hakodate  is  situated. 

The  Atosanobori  mine  is  part  of  an  extinct  volcano.  The 
sulphur  covers  a  considerable  portion  of  the  slopes  of  the 
hill  and  of  the  sides  of  the  old  crater.  Supposing  the  ore 
to  be  only  4  or  5  feet  thick  on  the  surface,  there  must  be 
at  this  place  over  1,000,000  tons  of  high  class  ore.  Recent 
borings  (by  Japanese)  give  the  thickness  of  ore  as  :i(i  feet 
in  some  places,  but  it  is  probable  that  the  richness  of  the 
ore  decreases  with  the  depth  below  the  surface.  It  would 
be  quite  safe  to  count  upon  at  least  5,000,000  tons  of  good 
ore.  At  present  the  ore  yields  over  50  per  cent,  of  pure 
sulphur,  a  small  portion  of  it  being  almost  pure.  The 
residue  from  the  refining  kettles  would  well  repay  a  second 
treatment,  as  it  appears  to  contain  a  considerable  percentage 
of  sulphur,  as  much  as  15  per  cent,  probably,  or  about  the 
average  yield  of  the  whole  of  the  Sicilian  sulphur  ore. 

The  present  output  from  Atosanobori  docs  not  exceed 
10,000  tons  of  sulphur  per  annum  (output  about  9,000  tons 
in  1888).  The  cost  of  the  sulphur,  free  on  board  at 
knshiro,  would  he  about  30s.  lOd. 
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Aniline  Dyes. 

In  spite  of  the  fact  that  188"  had  already  shown  a  strong 
increase  iu  the  import  of  aniline  dyes  over  the  preceding 
year,  the  figures  in  1888  show  a  still  further  enormous 
increase ;  the  imports  have  been  in  1887,  306,884  catties ; 
and  in  1888,  353,351  catties,  of  which  249,443  catties  were 
imported  directly  from  Germany.  The  most  important 
aniline  dyes  for  the  Japanese  market  are  the  following: — 
Violet  is  still  the  most  extensively  used  colour,  although  its 
sale  is  falling  off,  especially  u~  far  as  concerns  the  commonest 
grade.  Of  blue,  only  best  qualities  are  saleable,  while  the 
demand  for  magenta  is  very  small  compared  with  what  it 
us.-d  to  be,  and  only  the  best  grades  are  still  demanded. 
Green,  in  crystals,  maintains  it  position,  but  powdered  green 
has  become  almost  obsolete.  Brown,  for  silk-dyeing,  is  also 
declining  in  importance;  eosiu  and  erythrosin  have  become 
almost  obsolete.  The  demand  for  good  reddish  tints  of 
phloxin  and  scarlet  is  increasing.  Corallin  is  now  bought 
in  lumps  iu  England,  this  grade  having  superseded  the 
powdered  German  article.  The  demand  for  picrin,  orange 
and  yellow,  is  also  on  the  wane  ;  as  regards  orange  only  a 
few  well-known  brands  which  have  an  old  reputation  arc 
still  saleable,  because  they  arc  the  ouly  ones  which,  mixed 
with  phloxin,  produce  a  certain  colour  which  is  much 
liked  by  the  natives.  Cotton  red  of  the  best  quality  finds  a 
growing  market.  Alizarine  dyes  are  gradually  growing  in 
importance,  as  the  Japanese  dyers  are  gradually  surmounting 
the  difficulties  which  they  have  hitherto  experienced  in 
using  these  dyes. 

New    Soith   Wales. 

Hints  to  Exporters. 

The  import  trade  into  Australia  of  chemicals,  drugs,  and 
medicines  from  Germany,  says  the  German  Consul  at 
Sydney,  could  be  easily  increased  to  a  considerable  extent, 
but  only  by  a  close  familiarity  with  the  exact  requirements 
of  the  local  market.  Perfumery  also,  eau  de  Cologne 
especially,  is  an  article  of  very  large  consumption,  and  the 
same  applies  to  toilet  soaps.  There  should  be  an  opening 
for  goods  of  a  superior  grade.  Natural  mineral  waters  have 
not  taken  much  footing  yet,  though  some  improvement  is 
discernible.  In  general,  it  may  be  said  that  it  depends,  to 
a  very  large  extent,  upon  the  personal  qualifications  of  the 
local  representative  whether  a  certain  new  article  or  un- 
known brand  can  be  successfully  introduced.  Advertising 
is  also  a  very  large  factor  here,  and  British  and  American 
firms  frequently  spend  large  sums  upon  the  introduction  of 
their  specialties  by  this  means.  If  once  an  article  has  been 
successfully  introduced,  it  is  absolutely  necessary  to  keep  a 
sufficient  stock  always  available  here. 

Acetic  Acid. 

Iu  1886  the  imports  of  this  article  into  New  South  Wales 
were  5,341  gallons,  and  iu  1887  only  3,022  gallons.  The 
German  share  of  this  trade  was  about  2,000  gallons  each 
year,  while  the  English  business  fell  off  considerably  in 
1887.  The  German  acid,  being  concentrated,  is  about  30 
per  cent,  dearer  than  the  English. 

Persia. 
Gum  Arabic. 
It  is  well  known  how  the  recent  wars  in  the  Soudan  anil 
the  isolation  of  those  tracts  have  affected  the  supply  of  gum. 
The  effects  of  this  are  now  being  felt  in  Persia,  where  gum 
is  now  being  extensively  collected  from  the  wild  almond, 
"  gavan,"  and  other  shrubs  and  trees,  and  measures  are 
being  taken  to  prevent  the  wholesale  destruction  of  such 
woods.  The  exports  during  the  last  two  years  have  been  as 
follows : — 


— 

Shiraz.                   Bushire. 

Bunderabbas. 

1888 
1889 

Cwt.    ,  Value  £ 
485    |       940 

4S5     !         940 

Cwt.    |  Value*      Cwt. 
7,917          7,1177          6,010 

4.149           1.119          8,480 

Value  £ 
1,886 

3,143 

Drug  Trade  Statistics. 
The  following  are  the  figures  of  imports  and  exports  : — 

Imports. 


Shiraz. 


Bushire.  Bunderabbas 


Lingah. 


Drugs  and  medicines 
Glass  and  glassware. 

Indigo 

Oil 

Spices 

Tea 

Dyestuffs 

Perfumery 


£ 

1,458 


£ 
6,359 


2,120 

S.201 

40,831 

25,983 

1.701 

5.251 

1(1,719 

7,17'i 

9,080 

1 1:1  is 

.. 

316 

- 

•• 

£ 

3,004 


8,676 

535 

5,482 

64,311 

350 


£ 
1,293 


4,685 
6,481 

770 

],S06 

1,013 


Exports. 


Shiraz.      Bushire.    Bunderabbas.    Lingah. 


Drugs 

Dyestuffs  . 
Gum 

Opium...., 
Perfumery, 


£ 

l,s;,7 

£ 
2,243 

1.S63 

1,351 

940 

7,977 

230.SS6 

148,523 

5,401 

9,466 

£ 
26,036 

7,512 

1.S30 

127,393 


£ 

3,2(17 


Opening  of  the  Karoon. 

The  most  important  event  of  the  year  1888  was  the 
consent  of  the  Persian  Government  to  throw  open  the  Kiver 
Karoon  as  far  as  Ahwaz  to  vessels  of  all  nationalities  ;  the 
ulterior  object  is,  of  course,  to  develop  the  shorter  route  for 
traffic  between  the  sea  and  Central  and  Northern  Persia. 
The  project  in  itself  is  feasible  and  promising,  but  its  success 
must  largely  depend  on  the  measures  adopted  by  the  Persian 
Government  to  improve  roads  and  secure  their  safety,  to 
lenitive  undue  restrictions  and  taxation, and  allow  commerce 
fair  play  generally.  The  route  was  promptly  inaugurated 
by  Messrs.  Lynch  and  Co.  running  their  steamer  Blosse 
Lynch  between  Busrah  and  Ahwaz  experimentally.  The 
success  of  the  Karoon  route  will  doubtless  cause  some 
redistribution  of  trade  in  Persia,  but  it  may  safely  be 
predicted  that  the  general  prosperity  of  the  country  will  be 
increased. 

Servia. 

Piracy  of  Trade  Marks  on  Dniggists'  Goods. 

Among  Servian  imports  there  are  a  large  quantity  of  the 
most  shameless  falsifications  of  British  trade  marks,  which 
are  openly  reported  to,  at  the  the  expense  of  the  customers, 
and  to  the  great  danger  of  our  reputation.  Amongst  such 
goods  are : — Atkinson's  scents,  lozenges  labelled  "  Savory 
and  Moore,"  and  soap  stamped  "  SOAP  "  on  one  side,  and 
manufactured  by  Messrs.  Mousson  and  Co.,  Erankfort-on- 
the-Main. 

Mineral   Waters. 

A  monopoly  for  the  manufacture  of  mineral  waters  has 
been  granted  to  Mr.  Johann  Erlicher,  of  Belgrade.  The 
concession  is  exempted  from  the  payment  of  imported  duties 
for  articles  and  machinery  required  for  the  business  for 
15  years,  and  the  produce  of  the  manufactory  may  be 
exported  free  during  10  years.  The  coucessionnaire  is  bound 
to  begin  work  within  12  months. — Chemist  ««d  Druggist. 
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MISCELLANEOUS  TRADE  NOTICES. 

International  Exhibition  of  Mixing  axd  Metallurgy 
ix  London. 

During  the  summer  of  this  year  an  International  Exhibition 
of  Mining  and  Metallury  will  be  held  at  the  Crystal  Palace, 
Sydenham.  The  offices  of  the  honorary  secretary  of  the 
exhibition  are  at  18,  Finch  Lane,  E.G.  The  following  is  a 
summary  of  the  branches  which  will  be  represented  : — 

Machinery  in  motion  and  at  rest ;  gold  mining ;  silver 
mining ;  diamond  mining  ;  ironstone  and  iron  ore  mining  ; 
the  manufacture  of  iron  and  steel ;  lead  mining  and 
manufacture ;  tin  mining  and  smelting ;  copper  mining ; 
zinc  mining  and  manufacture  ;  coal  mining  ;  the  petroleum 
industry ;  natural  asphalt  mining ;  mining  for  precious 
stones ;  the  salt  industry ;  mining  for  antimony,  quicksilver, 
asbestos,  arsenic,  manganese,  cobalt,  platinum,  bismuth 
ochres,  sulphur,  uranium,  and  other  minerals;  alloys;  the 
nitrate  and  phosphate  interests  ;  assaying,  &c. ;  chemicals 
and  the  chemistry  of  mining  and  metallurgy  ;  quarrying ; 
clays ;  cement ;  electricity  ;  explosives  ;  the  transport  and 
shipment  of  minerals ;  scientific  instruments  ;  collections  of 
mineral  specimens ;  mining  and  metallurgical  literature ; 
mining  tools  and  appliances;  ambulance  practice;  and  the 
condition  of  working  miners. — Hoard  of  Trade  Journal. 

Metals  in  Russia. 

The  Russian  Noureau  Temps  has  published  a  comparison 
between  the  latest  report  of  the  Russian  Mining  Commission, 
edited  by  M.  Koubeline,  and  that  published  in  1878  by 
M.  Skalkovsky.  The  report  does  not  give  any  figures  later 
than  the  end  of  1887,  hut  the  comparison  supplies  important 
data  for  measuring  the  progress  of  the  Russian  metal 
industry. 

So  far  as  the  precious  metals  are  concerned,  the  product 
of  gold  has  fallen  during  these  10  years  from  2,572  to 
2,128  ponds,  while  that  of  silver  has  increased  from  699  to 
939  ponds,  and  that  of  platinum  from  126  to  269  pouds. 
The  figures  are  different  for  the  precious  metals  chemically 
refined,  namely,  1,898  pouds  of  gold  and  1,043  pouds  of 
silver  in  1887.  Those  for  platinum  are  unknown,  the 
melting  of  that  metal  being  mainly  carried  on  abroad. 
Notwithstanding  the  affinity  which  exists  between  silver 
and  lead,  and  the  increase  in  the  produce  of  silver,  less 
lead  was  extracted  in  1887  than  was  the  case  10  years 
before — 60,428  pouds  instead  of  85,281. 

It  is  a  misfortune  for  Russia  that  the  amount  of  gold 
extracted  is  less  than  it  used  to  be.  It  appears  that  less 
and  less  auriferous  soil  is  discovered  in  the  region  of 
Yakoulsk.  Ou  the  other  side,  the  fact  that  more  gold  is 
found  in  the  quartz  mines  than  formerly  (164  ponds  instead 
of  87)  is  of  favourable  augury  for  the  future.  It  is  not 
believed  by  Russian  economists  that  there  will  be  much 
progress  in  the  gold  industry  until  the  great  Siberian 
railway  is  finished,  as  this  scheme  takes  away  the  labourers 
from  all  other  work,  and  makes  the  price  of  machinery 
abnormally  high.  The  only  progress  of  the  gold  industry 
at  the  present  moment  is  found  in  the  province  of  the 
Amour. 

Foreign  competition  has  for  a  long  time  past  been  injurious 
to  the  production  of  copper,  but  the  raising  of  the  Customs 
tariff  has  made  an  alteration,  by  which  the  Caucasus  has 
benefited.  In  10  years  the  melting  of  copper  has  risen  from 
214,865  to  304,607  pouds.  On  the  other  hand,  zinc  has 
fallen  from  283,398  to  221,250  pouds,  in  consequence  of 
the  decline  of  the  home  demand.  Very  little  tin  is  obtained 
in  Russia  (629  pouds  in  1887),  and  that  only  in  Finland. 
Quicksilver,  a  rare  metal,  was  not  worked  in  Russia  until 
1886,  but  in  1887,  3,911  pouds  of  it  were  obtained.  During 
the  10  years  the  extraction  of  manganese  rose  from  11,790 
in  1878  to  3,553,535  pouds  in  1887.  In  1886,  however,  the 
figure  was  a  million  pouds  higher  ;  the  sudden  fall  is  due 
to  the  rivalry  of  Chili.  There  was  also  in  18S7  a  temporary 
diminution  in  the  product  of  coal,  but  the  10  years  show  a 
great  increase,  from  153,981,727  to  276,778,774  ponds.  It 
is  in  Poland  and  in  the  region  of  the  lionet/,  that  the  quantity 


of  coal  extracted  has  doubled,  while  it  has  diminished  in 
the  neighbourhood  of  Moscow  and  on  the  Kirghis  Steppe. 
Fifty-eight  per  cent,  of  the  coal  consumed  has  been  by  the 
railways,  of  which,  however,  16  per  cent,  was  of  foreign 
extraction. 

Gigantic  progress  has  been  made  in  the  working  of 
naphtha.  The  manifest  exhaustion  of  the  American  wells 
of  good  quality  promises  for  Russian  petroleum  the 
ascendancy  in  the  market  of  the  world.  During  10  years 
the  product  of  Russian  raw  naphtha  has  risen  from 
15^  millions  to  nearly  167  million  pouds.  The  asphalt 
industry  is  concentrated  at  Syzrane.  Since  the  abolition  of 
the  excise  duty  on  salt,  the  extraction  of  that  article  has 
been  greatly  encouraged.  The  stimulus  given  to  the  iron 
trade  by  the  protectionist  system  cannot  be  estimated  by  any 
figures  given  in  the  new  report,  for  that  system  was  only 
first  applied  in  1887.— Ibid. 

Uniformity  of  Indian  Weights. 

According  to  the  Pioneer  Mail  for  the  5th  February, 
the  Government  of  India  have  addressed  the  local  govern- 
ments regarding  the  practicability  of  securing  a  uniform 
system  of  weights  in  all  India.  That  which  appears  the  best 
solution,  according  to  the  Government,  is  the  tolah  of 
180  grains,  which  is  the  exact  weight  of  the  rupee  ;  the  seer 
of  80  tolahs  ;  and  the  maund  of  40  seers.  All  railways  have 
adopted  these  weights,  and  the  tendency  of  trade  will 
naturally  be  to  follow  this  example.  The  local  governments 
are  asked  to  take  the  opinions  of  the  principal  trading 
associations  before  forwarding  their  replies. — Ibid. 

The  Mines  of  Canada. 

The  following  information  respecting  the  mines  of  Canada 
is  extracted  from  the  Canadian  Official  Handbook  for  1890, 
the  issue  of  which  was  notified  on  p.  202  of  the  February 
number  of  the  Board  of  Trade  Journal : — 

Mines. — The  exports  under  this  head  arc  chiefly  coal, 
gold,  copper,  iron  phosphate,  salt,  antimony,  mineral  oils, 
and  gypsuni.  Gold  mines  are  worked  to  a  small  extent  in 
Ontario,  Quebec,  and  the  territories,  but  largely  in  Nova 
Scotia  and  British  Columbia,  the  production  from  these  two 
provinces  in  1887  having  amounted  to  1,108,173  dols.,  and  in 
1888  to  1,050,670  dols.  In  British  Columbia  there  are  yet 
immense  fields  to  open  up.  Silver  mines  are  being  worked 
in  Ontario  ;  and  that  at  Silver  Islet,  Thunder  Bay,  has  been 
the  richest  yet  discovered  in  Canada.  There  are  various 
deposits  of  minerals  of  all  kinds  in  British  Columbia. 
Iron  ore  is  found  all  over  the  Dominion,  and  many  mines 
have  been  successfully  worked.  Some  of  the  Canadian  iron 
ores  are  among  the  most  valuable  in  the  world.  Copper  is 
mined  to  a  considerable  extent  both  in  Quebec  aud  Ontario, 
and  the  deposits  of  the  ore  are  of  great  extent. 

There  are  very  large  coal  deposits  in  Nova  Scotia,  and 
many  mines  are  profitably  worked.  The  coal  is  sent  up  by 
the  river  St.  Lawrence  and  by  rail  into  the  interior.  The 
coast  of  British  Columbia  is  very  rich  in  coal  of  a  quality 
which  commands  a  preference  to  the  markets  of  San 
Francisco,  notwithstanding  the  United  States  coal  duty. 
Tests  made  by  officers  of  the  United  States  Government 
showed  the  British  Columbia  coal  to  excel  that  of  California, 
Washington  Territory,  or  Oregon,  by  one-fourth  in  steam- 
making  power. 

As  regards  the  North- West  territories,  coal  is  known  to 
exist  over  a  vast  region  on  and  to  the  east  of  the  Rocky 
Mountains.  This  region  stretches  from  150  to  200  miles 
east  of  the  mountains,  and  north  from  the  frontier  for  about 
a  thousand  miles.  In  places  where  the  seams  have  been 
examined  they  are  found  to  be  of  great  thickness  and  of 
excellent  quality.  Beds  of  true  bituminous  coal  have  been 
found.  There  are  also  large  quantities  of  lignite,  which, 
for  local  use,  where  wood  is  scarce,  will  prove  to  be  a  useful 
fuel.  It  also  occurs  in  considerable  quantity  along  the 
valley  of  the  Souris  River,  near  the  frontier,  150  miles  west 
of  Winnipeg.  Good  seams  of  anthracite  coal  are  being 
worked  in  the  Rocky  Mountains  at  Anthracite  and  Canmore, 
and  all   these  coals  are  now  carried   east  and  west  h\  the 
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Canadian  Pacific  Railway — a  fact  of  the  greatest  importance 
to  settlers  on  the  vast  fertile  belt  of  treeless  prairies  east  of 
the  mountains. 

Specially  among  the  minerals  which  are  used  for 
agricultural  purposes  may  be  mentioned  apatite  or  phos- 
phate of  lime.  The  increasing  demand  for  this  valuable 
material  has  led  to  a  great  increase  in  production,  both  for 
home  use  and  exportation.  In  1887,  23,152  tons  were 
exported,  and  the  shipments  in  1889  are  estimated  at  25,000 
tons.  The  attention  of  the  Canadian  farmers  is  being 
directed  to  the  valuable  properties  of  this  mineral  as  a 
fertiliser.  The  percentage  of  purity  of  native  Canadian 
phosphate  reaches  from  70  to  95  per  cent.  It  produces 
valuable  results  when  applied  to  land  in  its  raw  state,  reduced 
to  a  fine  powder.  Hut  the  conditions  for  manufacturing  it 
into  superphosphate  are  also  favourable  in  Canada.  This 
raw  phosphate  of  lime  commands  a  price  from  25  ■  50  dols. 
(about  5/.  'Is.  sterling)  per  ton  in  Liverpool,  as  appears  by 
a  recent  market  quotation.  Phosphate  of  lime  is  found  in 
large  and  easily-workable  deposits  throughout  a  large  extent 
of  country  in  the  Ottawa  Valley.  The  largest  deposits  have 
been  found  on  the  Quebec  side. 

Petroleum  is  known  to  exist  in  several  parts  of  the 
Dominion,  but  the  wells  have  only  been  profitably  worked 
in  Ontario.  The  pioduction  from  them  is  very  large,  and 
appreciably  adds  to  the  wealth  of  the  Dominion.  Very 
extensive  sources  of  petroleum  have  also  been  found  in  the 
North-West  and  in  the  Kocky  Mountains. 

Salt  is  found  in  the  North-West ;  but  the  principal 
deposits  are  at  Goderich  and  other  places  in  ( Intario,  where 
there  are  extensive  salt  works.  Salt  is  also  found  in  New 
Brunswick. 

Building  stone  of  excellent  quality  is  widely  distributed  in 
all  the  provinces,  and  there  are  numerous  quarries  of 
dolomite,  limestone,  sandstone,  and  granite,  from  which 
blocks  of  every  size  required  can  be  obtained.  There  is 
also  a  great  variety  of  marbles,  but  only  a  few  quarries 
have  yet  been  opened. 

Gypsum  is  found  in  great  abundance  in  New  Brunswick, 
Nova  Scotia,  and  Ontario.  It  occurs  also  in  Manitoba  and 
the  territories.  It  may  be  procured  at  a  cheap  rate  in  any 
of  the  older  provinces  as  a  fertiliser. 

Excellent  peat  is  found  in  large  deposits  in  all  the 
provinces. — Ibid. 

Copper  in  Canada. 

The  enpper  deposits  in  Eastern  Quebec,  operated  for  man)' 
years,  are  those  known  as  the  Capelton  mines.  They  are 
situated  about  seven  miles  south  of  Sherbrooke,  the  principal 
city  of  Quebec  east  of  the  St  Lawrence.  At  the  time  of  the 
great  copper  boom,  a  number  of  mines  were  opened  in  this 
section.  While  at  many  of  these  places  the  veins  promised 
well  at  the  time,  the  gradual  decline  in  the  price  of  copper, 
and  the  generally  low  grade  of  the  ore,  rarely  yielding  more 
than  4  to  7  per  cent.,  resulted  in  a  gradual  suspension  of 
most  of  these  enterprises.  At  the  present  time,  while  pros- 
pecting is  again  being  resumed  with  some  vigour,  mining  is 
confined  almost  entirely  to  two  locations  at  Capelton,  viz., 
the  Nichols  and  the  Eustis  mines.  The  continued  success  of 
these  workings  has  been  due  to  several  causes.  One,  pro- 
bably, is  the  great  size  of  the  vein,  which  is  stated  to  reach, 
in  places,  a  thickness  of  45  to  CO  feet,  and  has  been  worked 
to  a  depth  of  over  1,500  feet.  A  chief  cause,  however,  is 
that  these  ores  are  rich  in  sulphur,  the  bulk  of  the  raw  ore 
being  used,  first  of  all,  for  the  manufacture  of  sulphuric  acid, 
the  residue  being  subsequently  utilised  for  the  extraction  of 
the  copper.  A  certain  percentage  of  silver  in  the  ore  is  also, 
doubtless,  a  very  important  factor  as  regards  their  present 
successful  working,  the  amount  at  times  ranging  as  high  as 
10  to  12  oz.  to  the  ton,  and  probably  even  higher,  though 
probably  3  to  4  oz.  represents  the  average.  The  output  of 
ore  from  these  mines  is  large,  ranging  from  30,000  to  40,000 
tons  per  year  for  each.  While  the  greater  part  of  this 
product  is  shiped  in  the  raw  state,  smelting  works,  recently 
repaired  by  the  Eustis  Company,  now  dispose  of  over  1,000 
tons  per  month,  which  is  reduced  to  matte  on  the  spot.  At 
the  Nichols  mine  adjoining,  a  correspondingly  large  amount 
is  used  for  the  manufacture  of  acid.  A  portion  of  the  latter, 
with  the  phosphate  of  the  Ottawa  Valley,  is   converted  into 


superphosphate  of  lime.  This  industry,  in  the  not  distant 
future,  bids  fair  to  assume  very  large  proportions. — Iron- 
monger, 

Exports  op  Chemicals  from  the  Ttne  for  the  Last 
Three  Years. 


1SS!). 


■ 


Alkali  and  soda  ash  . . 
Alum  and  alum  cake  , 

Ammonia 

Arsenic ,., 

Bicarbonate  of  soda  . , 
Bleuching-powder. . . , 

Caustic  soda 

Hydrate  of  strontia  ., 
Hyposulphite  of  soda 
Manganutc  of  soda  . . 

Manure 

Magnesia 

Pearl  hardening 

s< ula  crystals 

Sulphate  of  soda 

Other  chemicals 

Total 


Tons. 
17,632 

3.017 

1,651 

191 

852 

23,953 

16,091 

3,208 

874 

1,819 

21,2!9 

204 

1,748 

81.S91 

1.041 

1,730 


18S8. 


I    -7. 


178,141 


Tons. 
27.051 

3,930 

1,067 

150 
1,291 

2H.712 

12,238 

431 

662 

1,757 

22,531 

229 

883 

100,115 

1127 

1,278 


Tuns. 
35,112 

2,S3!) 
553 
120 

2,202 
29,724 

4,525 

4,608 
441 

1,285 

22,907 

199 

1,039 
99, 171 

8,089 
•J71 


204,270 


209,041 


— Chemist  and  Druggist. 

Discovery  of  Brine  at  Middlewich. 

It  is  reported  that  a  large  quantity  of  brine  has  been 
discovered  at  the  shaft  which  has  been  recently  sunk  on 
Newton  Farm,  Middlewich.  The  brine,  it  is  said,  has  risen 
in  the  shaft  to  a  height  of  over  70  yards,  the  strength  being 
2  lb.  10  oz.  of  salt  to  the  gallon.  The  total  depth  of  the 
shaft  is  about  100  yards.  The  first  bed  of  salt  is  GO  feet 
thick,  and  12  yards  below  this  a  second  bed  has  hem 
discovered,  yielding  at  a  depth  of  56  feet  a  very  fine  quality 
of  amber  rock-salt.  The  discovery  has  caused  some  excite- 
ment in  the  salt  trade. — Ibid. 

A  Chance  Sulphur  Process  Combination. 

The  alkali  makers,  who  are  preparing  to  recover  sulphur 
by  the  Chance  process,  met  at  Liverpool  lately  for  the 
purpose  of  devising  a  scheme  for  selling  the  whole  of  their 
produce,  so  far  as  it  is  intended  to  be  placed  on  the  open 
market,  through  a  single  medium  and  at  a  uniform  price. 
In  view  of  the  already  very  depressed  condition  of  the 
sulphur  market,  such  a  combination  alone  can  prevent  the 
manufacture  under  the  Chance  process  from  becoming 
absolutely  unremunerative,  as,  apart  from  that  process, 
there  is  already  a  much  greater  quantity  of  sulphur  offering 
on  the  market  than  can  be  assimilated.  Mr.  Chance,  the 
patentee  of  the  new  process,  presided  over  the  meeting,  and 
after  some  discussion  it  was  decided  to  form  a  limited  com- 
pany expressly  for  the  sale  of  the  product.  It  is  thought 
that  the  quantity  of  Chance  sulphur  available  for  the  market 
during  the  first  year  will  represent  a  value  of  between 
40,000/.  and  50,000/.,  the  bulk  of  which  will  be  manu- 
factured at  Widnes  and  St.  Helens.  Four-fifths  of  the 
producers  were  represented  at  the  meeting. — Ibid. 

Soap  in  India. 
There  is  an  ample  demand   lor  the  increased   use  of  soap 
in  India,  for  at  present,  after  allowing  for  local  manufacture, 
it  may  be  said  of   the  people   of    India  that  soap  is  to  them 
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an  unknown  luxury,  the  consumption  being  at  the  rate  of 
less  than  a  shilling's  worth  for  every  hundred  inhabitants 
a  year. 

The  imports  of  soap  have,  it  is  true,  more  than  doubled 
during  the  last  six  years,  and  the  trade  is  steadily  increas- 
ing from  year  to  year.  It  is  not  anything  like  a  large 
trade  even  now,  for  the  largest  quantity  yet  imported,  that 
of  the  year  ending  April  1889,  reached  only  74,000  cwt., 
the  value  of  which  was  102,289/.  The  bulk  of  this  was 
from  England,  the  other  European  States  supplying  only  a 
little  over  3,000  cwt.  The  soap  factories  at  Bombay,  Jeypore, 
and  Mecrut  are  doing  well  and  increasing  their  out-turn, 
and  the  local  demand  will  most  probably  now  go  on 
increasing  from  year  to  year. 

The  soap  manufactured  by  these  companies  is  much  liked 
by  the  natives,  and  particularly  that  variety  called 
"  vegetable "  soap  is  in  much  request.  Hindus  of  the 
orthodox  type  would  not  touch  a  soap  made  of  tallow  or 
animal  fat,  as  it  is  against  the  principles  of  their  religion  to  do 
so.  Such  men  and  women  in  general,  therefore,  did  not  use 
soap  at  all,  and  contented  themselves  by  cleaning  their  hands 
with  simple  earth,  or  the  soap-nuts  of  species  of  suphidtts  and 
the  legumes  of  Acacia  concinna.  Since  the  production  of 
the  vegetable  soap  the  objection  to  the  introduction  of  that 
article  in  the  native  Hindu  household  is  overcome,  and  soap 
is  beginning  to  replace  the  primitive  clay  and  vegetable 
substances  used.  About  8,000  cwt.  of  native-made  soap  is 
now  exported  annually. 

The  imports  of  soap  of  all  kinds  into  British  India  have 
been  as  follows  in  the  last  six  years  : — 

Cwt. 

1833-84 84,447 

1881-85 38,075 

1885— 80 49,804 

1880-87 59,010 

1887—88 01 ,130 

1888-89 74,072 

The  imports  since  this  have,  however,  been  declining.  Of 
500,000  cwt.  of  British  soap  which  we  exported  in  1888, 
75,275  cwt.  went  to  India. —  Journal  of  the  Society  of  Arts. 

A  Large  Salt  Field. 

At  the  annual  meeting  of  the  Stockton-on-Tees  Chamber 
of  Commerce,  the  president  stated  that  the  Teeside  salt 
field  covered  an  area  of  11  square  miles,  averaging  7o  feet 
in  thickness,  although  in  some  places  it  was  as  thick  as 
100  feet.  Each  acre  contained  about  200,000  tons  of  salt, 
and  the  district  contained  enough  to  supply  the  whole  world 
for  800  years. — Industries. 

Effects  of  the  late  Strikes. 

The  effect  of  the  strikes  of  the  English  colliers  and  of  the 
Liverpool  dock  labourers  has  been  greatly  to  reduce  the 
supplies  to  the  United  States  of  alkali  products,  soda  ash, 
caustic  soda,  bleaching  powder,  bicarbonate  of  soda,  and 
allied  chemicals  used  by  the  makers  of  glass  and  paper. 
The  prices  of  these  articles  have  much  increased,  and  some 
have  even  more  than  doubled  in  cost.  The  result  is  that 
trade  has  been  much  disturbed,  and  the  establishment  of 
home  factories  for  these  materials  is  projected.  The 
increased  cost  of  camphor  is  attributed,  not  to  the  shortness 
of  the  crop,  but  to  the  enormous  consumption  in  France 
and  Germany  for  smokeless  powder. — Standard. 

A  Large  Mahoanate  of  Soda  Contract. 

At  the  weeklj  meeting  of  the  Loudon  County  Council, 
held  at  the  Guildhall  on  March  18,  the  seal  of  the  Council 
was,  on  the  recommendation  of  the  Main  Drainage  Com- 
mittee, affixed  to  a  contract  with  Messrs.  C.  Teunant,  Sons, 
Bnd  Co.,  for  the  supply  of  1,200  tons  of  manganate  of  soda 
at  12/.  per  ton  ;  and  a  contract  with  the  Widnes  Alkali 
Company  for  the  supply  of  800  tons  at  12/.  per  ton. — 
Chemist  and  Druggist. 

The  Opium  Crop  in  the  Turkish  Empire. 
The  following  statistics  give  the  production  of  opium  in 
the  whole  of  the  Turkish  Empire  in  Asia  and  Europe  during 


the  last  26  years,  together  with  the  highest  and  the  lowest 
prices  of  opium  (in  Turkish  and  British  currency)  on  the 
Smyrna  market  during  the  seasons  in  question.  The  figures 
show  that  since  1864  there  have  been  128,400  baskets  of 
opium  produced  in  the  Turkish  Empire,  the  Persian  pro- 
duction not  being  included  in  the  returns.  Deducting  from 
this  total  the  stock  of  opium  now  believed  to  be  in  existence, 
viz.,  4,800  baskets  (1,400  baskets  in  Smyrna,  700  in 
Constantinople,  1,700  in  London,  and  1,000  in  America, 
&c),  we  have  an  average  annual  consumption,  during  the 
last  26  years,  of  about  4,750  baskets  of  opium. 

The  comparatively  large  crops  obtained  since  1868  are 
explained  by  the  fact  that  until  that  season  the  cultivation 
of  the  poppy  was  restricted  to  four  or  five  provinces  in 
Anatolia  (Konieh,  Karahissar,  Sourahan,  Bogaditch,  and 
the  neighbourhood  of  Smyrna),  but  after  1869,  when  the 
failure  of  the  crop  had  caused  an  immense  advance  in  the 
price  of  the  drug,  the  cultivation  was  extended  to  other 
parts  of  the  Empire,  over  the  whole  of  Northern  Anatolia, 
and  in  Eoumelia.  Sinee  that  period  the  peasants  became 
accustomed  to  the  cultivation  of  the  poppy,  and  the  prices 
thenceforth  became  dependent  only  upon  the  greater  or 
smaller  yield  of  the  crop.  It  is  said  that  the  future  of  the 
opium  industry  in  Turkey  is  becoming  more  uncertain. 
The  extension  of  the  railway  system  especially  operates 
against  the  continuation  of  opium  cultivation,  because  it 
encourages  the  growing  of  cereals,  which  require  less 
attention,  are  less  easily  destroyed  by  inclement  weather, 
and  for  which  the  demand  is  not  so  much  influenced  by 
speculation  : — 


Yield  of 
Crop. 


The  Smyrna  Prices  during  the  Season. 


Highest. 


Lowest. 


1861 

Baskets. 
3.  too 

Piast. 

140  = 

=  10    0 

Piast. 
Ill  = 

S.     (1. 

--  13    0 

1805 

4,350 

130 

15     2 

94 

11      0 

1800 

1,350 

100 

IS     8 

122 

11     0 

1867 

3,000 

170 

19  10 

120 

14     0 

1S6S 

1,600 

390 

45    0 

140 

17     0 

1S69 

3,500 

295 

34    5 

180 

21    0 

1870 

4,300 

270 

31     6 

130 

15    0 

1871 

S,500 

200 

23    4 

130 

15     0 

1872 

4,400 

220 

25    8 

170 

19     1 

1S73 

3,150 

200 

30    4 

165 

19    0 

1874 

2,430 

274 

32    0 

130 

15    0 

1875 

0,300 

145 

10  11 

122 

14    0 

1876 

3,250 

190 

21     0 

137 

15    0 

1877 

9,450 

138 

15    8 

122 

13  10 

1878 

0,050 

145 

16    5 

120 

13     7 

1879 

4,300 

250 

2S    4 

135 

15    3 

1880 

2,100 

250 

28    4 

135 

15     3 

1881 

11,000 

135 

15     3 

103 

11     8 

1882 

4,500 

135 

Id    3 

'.HI 

10     2 

1883 

6,970 

115 

12  10 

85 

9    6 

1S84 

5,100 

115 

12  10 

90 

10    I) 

1885 

7,400 

95 

10    7 

80 

S  11 

1880 

7,600 

lot 

18    0 

63 

0  11 

1887 

1,800 

180 

19  10 

71 

7  10 

^•,s 

7,300 

100 

11    0 

02 

0  10 

IS  =9 

5,000 

. 

-Ibid. 
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Opium  in  British  India. 

Under  an  agreement  with  the  administration  of  the 
opium  department  of  the  Bombay  Presidency,  and  with  the 
view  of  effectually  stopping  the  contraband  traffic  in  opium, 
the  rulers  of  all  native  States,  except  Baroda,  have  consented 
to  entirely  prohibit  the  cultivation  of  the  poppy  in  their 
dominions.  Baroda  lias  been  permitted  to  grow  and  manu- 
facture opium,  under  a  State  monopoly,  for  consumption  in 
its  own  territory,  and  for  export  to  China.  The  State  lias 
undertaken  to  assimilate  its  opium  retail  system  and  selling 
prices  to  those  for  the  time  being  in  force  in  adjoining 
British  districts,  and  to  prevent  the  introduction  of  Baroda 
opium  into  British  territory,  and  into  the  territories  of 
adjoining  native  States. — Ibid. 

Opening  of  Sulphuric  Acid  Works. 

The  long-closed  sulphur  works  at  Tauranga,  100  miles 
south  of  Auckland,  are  about  to  be  opened,  and  utilised  in 
the  manufacture  of  sulphuric,  acid,  by  Messrs.  Sharland  and 
Co.,  of  Auckland.  The  works  are  now  being  put  in  order 
and  are  expected  to  be  in  operation  early  next  month.  On  a 
small  islet  called  White  Islet,  some  miles  off  the  coast,  there 
is  an  inexhaustible  supply  of  crude  sulphur  in  a  high  degree 
of  purity,  but  owing  to  the  lessee  and  part  owner  of  the 
island  refusing  to  allow  it  to  be  worked,  this  source  is  not 
available;  but  at  Matata,  some  50  miles  south  of  Tauranga, 
there  is  another  enormous  deposit  of  sulphur.  Other 
localities,  too,  not  far  removed,  are  rich  in  this  element,  and 
the  proprietor's  of  the  works  will  have  no  difficulty  in 
obtaining  supplies.—  Chem.  Trade  Journal. 

French  Coal  Production  in  1889. 

Comparative  tables  relating  to  the  coal  production  in 
France  have  recently  been  prepared  and  issued  by  the 
French  Government.  From  these  tables  it  appears  that 
the  total  production  of  coal  in  France  in  1889  amounted  to 
24,588,880  tons,  as  compared  with  22,602,894  tons  in  1888, 
an  increase  of  1,985,986  tons.  The  largest  quantity  came 
from  the  Department  of  the  Pas  de  Calais,  namely, 
8,624,837  tons,  while  the  Xord  furnished  4,809,065  tons,  as 
compared  with  4,416,185  tons  in  the  preceding  year.  The 
Loire  comes  next  with  3,378,138  tons,  the  Gard  with 
1,976,511  tons,  and  the  Saone  et  Loire  with  1,491,279  tons. 
In  the  Departments  of  the  Pas  de  Calais  and  the  Xord,  the 
largest  quantity  of  coal  extracted  came  from  the  mines  of 
the  An/.in  Companies,  the  amount  being  2,857,613  tons ; 
the  Lens  et  Douvrin  Company  comes  next  with  1,667,398 
tons,  aud  the  Courrieres  Company  with  1,188,635,  the 
increase  in  the  production  in  1889  over  that  of  the  preceding 
year  being  262,032,  255,747,  and  95,435  tons  respectively. 
The  increase  in  the  total  production  of  these  two  depart- 
ments amounts  to  1,057,413  tons,  the  actual  amounts  being 
13,433,847  tons  in  1889,  against  12,376,434  tons  in  1888.— 
J.  Soc.  Arts,  1890,  443. 

Production  of  Metals  in  Sweden  during   1888. 
Note. — One  Swedish  cwt.  =  93-5  lb. 


Iron  ore  rock Sw.  Cwt. 

„    from  bags,  &c „ 

Pig  iron 

Castware  for  blast  furnaces 

„  pig  iron „ 

Blooms ». 

Bar  iron „ 

Bessemer  steel „ 

Martin  steel „ 

Steel,  other  kinds „ 


1887. 


21, 22 1,753 
22,888 

10,624,921 
117,284 
568,348 

6,007,936 

1,604,395 

9S5,059 

31,542 


1888. 


22.498,500 

74,887 

10,645,672 

106,563 

664.643 

5,602,10.8 

5,954,000 

1,614,306 

1,051,684 

28,857 


Production  of  Metals  in  Sweden  during  1888— cont. 


18S7. 


Manufactured     iron     and 

steel  Sw.  Cwt. 

Gold  ore   

Silver  and  lead  ore „ 

Gold Sw.  Lb. 

Silver 

Copper  ore Sw.  Cwt. 

Copper  

Nickel  ore ., 

Bra^s   „ 

Hammerod  copper,  Ac „ 

Castware,  other  than  iron  . 

Lead u 

Zinc  ore „ 

Cobalt  ore „ 

Refined  cobalt  Sw.  Lb. 

Oxide  of  copper  Sw.  Cwt. 

Manganese,  ore  „ 

Pulverised  manganese ....  „ 

Pyrites „ 

Sulphur „ 

Sulphuric  acid  „ 

Sulphate  of  copper „ 

iron „ 

Red  ochre „ 

Alum  „ 

Cerite 

Lead  ore  „ 

Marble,  value  in Kr. 

Coal Cub.  Ft. 


1883. 


1.158,032 

1,103,99:; 

33,018 

21,878 

387,374 

274.778 

196 

178 

13,724 

10,926 

185,869 

4"0,990 

21,634 

21.715 

2,000 

22,805 

6,381 

5,518 

6,084 

6,570 

1,306 

1,681 

6,632 

7,711 

1,087,836 

1,175,599 

5,440 

3,374 

885 

760 

95 

77 

203,706 

227,950 

2,843 

6,428 

58,964 

31,359 

1,276 

1,517 

.. 

40,579 

3,721 

4,627 

9.111 

12.062 

32,474 

29,093 

3,-,77 

15,414 

917 

654 

621 

475 

9,800 

5,000 

S/I72.1S2 

8,071,654 

THE  SUGAR  PRODUCTIONS   OF   THE 
WORLD. 

An  extremely  able  and  interesting  report  on  the  "  Progress 
of  the  Sugar  Trade,"  by  Robert  Giffen,  Esq.,  Ll.D., 
Assistant  Secretary,  Commercial  Department,  Board  of 
Trade,  was  presented  to  Parliament  in  May  of  last  year,  and 
issued  to  the  public  in  the  month  of  June  following.  For 
an  early  copy  of  it  this  establishment  was  indebted  to  the 
Board  of  Trade,  The  whole  document  deserves  the  most 
careful  study,  but  it  is  unlikely  in  its  complete  form  to 
circulate  to  any  large  extent  in  the  colonies.  It  seems 
desirable,  therefore,  to  extract  some  passages  which  contain 
information  in  a  very  condensed  form  on  the  production, 
consumption,  and,  to  some  extent,  distribution  of  sugar. 

There  is  some  risk,  no  doubt,  that  by  detaching  passages 
from  a  document  of  this  kind  a  different  impression  may  be 
produced  to  that  which  would  be  derived  from  the  whole. 
The  passages  now  reproduced  deal,  however,  with  statistical 
matters  of  fact,  which  are  not  affected  whatever  view  is 
taken  of  their  significance. 

Taking  the  period  1853 — 87,  the  production  of  cane  sugar 
ha?  ".lore  th;m  doubled,  and  British  aud  foreign  cane  sugars 
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have  preserved  about  the  same  proportion.  In  1887  British 
cane  sugar  formed  about  one-fifth  of  the  whole  production 
of  cane  sugar  and  about  one-ninth  of  the  total  sugar 
production  of  the  world.  The  development  of  the  beet 
sugar  industry  is  brought  out  in  the  most  remarkable  way. 
At  the  beginning  of  the  period  it  formed  only  one-eighth  of 
the  total  sugar  production  ;  at  the  end  it  amounted  to  nearly 
a  half. 

Taking  the  West  Indies  and  British  Guiana  together,  it 
appears  that  since  1883 — 85  the  production  of  cane  sugar 
has  pretty  well  held  its  own ;  but  if  the  production  of  the 
West  Indies  be  taken  separately,  it  "has  not  maintained 
itself  so  well." 

Turning  now  to  consumption,  it  appears  that  there  has 
been  a  falling  off,  during  the  period  1877 — 88,  in  the  impor- 
tation of  raw  cane  sugar  into  the  United  Kingdom  from 
British  possessions,  "  particularly  the  West  Indies,"  of 
nearly  -\  million  cwt.,the  greater  part  in  the  last  five  years. 
Foreign  raw  cane  sugar  over  the  same  period  ends  witli  a 
slight  decrease.  On  the  other  hand,  the  West  Indies  have 
found  a  market  elsewhere,  particularly  in  the  United  States. 
The  importation  of  beetroot  sugar  during  the  same  period 
has  more  than  doubled.  And  it  is  important  to  notice  that 
during  the  last  five  years,  while  the  import  of  raw  beet  sugar 
showed  little  increase,  that  "of  refined  in  the  same  period 
has  been  over  three  million  cwt,  or  as  much  as  the  total 
imports  of  refined  from  beet  countries  five  years  ago." 

The  production  of  cane  sugar  in  British  possessions  show 
"  that  that  production  does  not  find  an  outlet  in  the  market 
of  the  United  Kingdom,  as  it  formerly  did,  its  place  being 
taken  by  beet  sugar." 

The  figures  with  regard  to  home  consumption  are  very 
striking.  "  The  8  million  cwt.  consumed  30  to  35  years  ago, 
inclusive  of  duty,  were  as  costly  to  the  consumers  of  the 
United  Kingdom  as  tin-  L>2  million  cwt.  annually  consumed 
in  the  last  two  or  three  years." 

In  the  June  Bulletin  for  1887  the  position  of  the  sugar 
question  in  the  West  Indies  was  briefly  touched  upon. 
There  is  reason  to  think  that  to  some  extent  sugar  has 
slightly  gone  out  of  cultivation.  When  this  has  happened 
the  particular  loss  is  irreparable.  The  necessity  of  keeping 
the  land  clean  and  in  tillage,  and  the  machinery  in  working 
order,  is  so  paramount  that  there  can  be  no  doubt  a  sugar 
planter  will  strain  his  pecuniary  resources  to  the  uttermost 
before  throwing  his  estate  out  of  cultivation,  because  once  a 
sugar  planter  is  compelled  to  suspend  operations,  even  for  a 
short  period,  the  capital  invested  is  lost  beyond  hope  of 
recovery.  The  usual  sequence  of  events,  when  an  estate  is 
abandoned  in  the  West  Indies,  is  that  the  workpeople  are 
scattered  and  leave  the  neighbourhood,  the  land  becomes 
foul,  the  buildings  ruinous,  the  working  oxen  are  sold, 
necessarily  at  the  loss  incidental  to  a  forced  sale,  and  the 
machinery,  in  spite  of  everyr  precaution  to  keep  it  in  order, 
becomes  rusty  and  useless.  Hence  it  will  be  no  matter  of 
surprise  to  learn  that  it  is  impossible  to  resume  operations 


on  an  abandoned  sugar  estate  in  the  tropics,  except  at  a  cost 
almost  equal  to  that  of  starting  an  entirely  new  undertaking. 
If,  therefore,  the  figures  supplied  by  the  Board  of  Trade 
do  not  justify  a  gloomy  view  of  the  present  position  of  the 
cane  sugar  industry  in  British  colonies,  they  scarcely  justify 
a  very  optimistic  one.  It  is  obvious  that  the  capital  which 
should  be  applied  to  the  improvement  of  manufacturing 
processes  and  machinery  is,  under  present  circumstances, 
practically  diverted  to  the  mere  maintenance  of  the  cultiva- 
tion. And  this  in  the  long  run  must  be  a  losing  game.  At 
present  the  fact  stands  that  West  Indian  sugar  has  to  a 
large  extent  been  driven  from  the  home  market  to  that  of 
the  United  States.  If  in  time  it  should  lose  that,  its  fate 
apparently  is  sealed. 

I. 

Total  Production  of  Different  Kinds  of  Sugar, 
1853-87. 


1853—55. 

1S86— 87. 

Increase. 

Tons. 
2111,000 

972,000 

Tons. 

r.sn, 

2,174,000 

Tons. 
319,000 

1,202,000 

Foreign  cane  su?ar 

1,233,000 
1911,000 

2,754,000 
2,433,000 

1,521,000 
2.213,000 

Total 

1,423,000 

5,187,000 

8,704.0110 

"  Out  of  a  total  increase  of  production  amounting  to 
3f  million  tons,  no  less  than  27J-  million  tons,  or  about  60  per 
cent.,  is  an  increase  of  beet  sugar,  which  has  in  fact  changed 
its  position  as  a  factor  in  the  production  altogether,  having 
now  reached  the  point  of  being  nearly  equal  to  cane  sugar, 
whereas  at  the  beginning  of  the  period  it  supplied  only  about 
one-eighth  of  the  total  production.  Both  British  cane  sugar 
and  foreign  cane  sugar  have  more  than  doubled  in  the  same 
period,  and  the  increase  in  the  two  together  amounts  to 
li  million  tons,  or  40  per  cent,  of  the  total  increase  of 
3j  million  tons,  and  this  increase  also  is  obviously  a  very 
large  one.  It  hardly  compares,  however,  with  the  increase 
in  beet  sugar,  which  is,  to  a  large  extent,  a  new  development 
altogether.  Of  course  this  table  is  subject  to  the  observation 
that  the  figures  in  the  last  two  or  three  years  are  specially 
increased  by  the  inclusion  of  one  or  two  countries  formerly 
omitted,  but  a  correction  on  this  account  can  easily  be  made 
if  thought  necessary  in  a  comparison  extending  over  so  long 
a  period. 

"  This  is  the  aspect  of  the  progress  when  the  beginning 
and  end  of  the  whole  period,  1853— 87,  are  compared.  In 
tin-  interval  of  five  years,  between  1880—82  and  1886—87, 
the  figures  are  : — 


"Increase  of  Production  of  Different  Kinds  of  Sugar,  1880 — 87. 


1880—82. 

1SS6— 87. 

Increase. 

1S80-S7 

(deducting 

Countries 

included  since 

1884). 

Increase. 

. 

Tons. 
419.11  ll 

1,199,000 

Tuns. 
580,000 

2,174,000 

Tons. 
161,000 

075,000 

Tons. 
.-.31,000 

1,973,000 

Tons. 
112,000 

474,000 

1,918,000 
l,O16,C00 

2,754,000 
2,433,000 

836  000 

7X7,000 

2.504,000 
2,133,000 

580,000 
787,000 

3,564,000 

6,187,000 

1,623,000 

4,937,000 

1,373  000 

"Thus  the  increase  in  the  most  recent  period,  keeping 
strictly  to  the  basis  before  1884,  amounts  to  1,373,000  tons, 
of  which  three-sevenths  may  be  credited  to  cane  sugar,  and 
four-sevenths  to  beet  sugar.     The  progress  of  beet  sugar 


is  thus  in  amount  as  great  as  ever,  though  the  percentage 
increase  is  not  quite  so  great  as  in  the  early  part  of  the 
period  since  1853.  The  most  remarkable  part  of  the 
increase  of  beet  was,  no  doubt,  prior  to  1882. 
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••  It  will  be  noticed  also  that  after  about  1870  the  pro- 
portion of  British  cane  sugar  in  the  total  production  was 
maintained  steadily  at  about  12  per  cent,  until  about  two 
years  ago,  so  that  the  great  growth  in  the  proportion  of 
beet  in  the  total  production  was  obtained  in  that  period 
at  the  expense  of  foreign  cane  sugar,  which,  in  fact, 
declined  from  54  to  39  per  cent.,  while  beet  rose  from  34 
to  49  per  cent. ;  but  in  the  latest  two  or  three  years  the 
proportion  of  British  cane  sugar  in  the  total  has  been 
barely  maintained,  having  fallen  to  11  per  cent.,  while 
foreign  cane  sugar  has  recovered  a  little,  and  beet  has 
fallen  back  a  little.  The  proportion  of  British  cane  sugar 
was  also  much  higher  in  the  earlier  periods  than  it  has 
since  been,  ranging  then  between  17  and  20  per  cent. 

"  Still,  at  no  period  has  there  been  anything  but  an 
increase  in  the  growth  of  British  cane  sugar,  though  it 
has  not  kept  pace  with  the  growth  of  beet  sugar,  and 
in  the  last  year  or  two  with  the  growth  of  foreign  cane 
sugar." 

II. 

Production  in  toe  West  Indies. 

"The  average  annual  exports  of  the  West  Indian  colonies 
(including  British  Guiana),  which  have  always  been 
specially  interesting  in  this  question  of  production,  have 
been  as  follows  : — 

1877—79 5,205,000  cwt.  =  26,0000  tons. 

1880—82  5,548,000     „      =277,000     „ 

1883—85  6,062,000     „      =  303,000     „ 

1886-87  5,920,000     „     =296,000     „ 

"  Since  1883 — 85  the  West  Indies  have  thus  held  their  own, 
the  difference  between  303,000  tons  in  1883—85  and  296,000 


tons  in  1886 — 87  being  nominal  only;  but  they  have  not 
more  than  held  their  own  in  these  most  recent  years, 
although  there  is  still  an  increase  since  1880 — 82. 

"  It  will  be  seen,  moreover,  from  the  summary  in  the 
appendix,  that  the  production  in  the  West  Indies,  exclusive 
of  British  Guiana,  has  not  maintained  itself  so  well  on  the 
average  of  years  as  the  production  in  British  Guiana.  The 
production  in  both  eases  in  1887  is  about  the  largest  on 
record;  but  the  average  of  the  West  Indies,  excluding 
British  Guiana,  for  the  two  years  1886—87,  is  brought  down 
by  an  extremely  low  export  figure  in  1886." 

in. 

Displacement  of  Cane  by  Beet  Sugar. 

"The  great  increase  of  the  production  of  cane  sugar, 
again,  has  been  an  increase  for  consumption  in  extra- 
continental  countries,  principally  the  United  States  and  the 
United  Kingdom  ;  but  a  certain  surplus  of  the  beet  pro- 
duction has  also  overflowed  into  those  extra-continental 
countries,  principally  the  United  Kingdom.  This  has  been 
done,  however,  without  diminishing  the  consumption  of 
cane  sugar  in  those  countries  taken  altogether,  although 
the  United  Kingdom  in  recent  years  has  come  more  and 
more  to  rely  largely  on  beet  sugar,  and  the  supply  from 
certain  cane  sugar  districts,  particularly  the  West  Indies, 
has  of  late  rapidly  diminished,  these  districts  in  turn 
having  found  a  market  elsewhere,  particularly  in  the 
United  States,  for  their  increased  production.  This  dis- 
posal of  the  overflow  of  beet  sugar,  and  partial  displace- 
ment of  cane  sugar  in  its  proportionate  importance  in  the 
market  of  the  United  Kingdom,  are  points  of  special  interest 
.     .     .     which  may  be  further  illustrated." 


Annual  Imports  of  Sugar  into  toe  United  Kingdom,  distinguishing  Cane  from  Beetroot  Sugar,  &c. 


1877-73. 

1882— S3. 

1886-88. 

Increase  or 

Decrease  in 

1SS2— 83  from 

1S77-78. 

Increase  or 

1886— 88  from 

1882—83. 

Raw  cane  sugar  from  British  possessions 

Cwt. 
5,450,000 

7,100,000 

Cwt. 
5,108,000 

S,073,000 

Cwt. 
3,292,000 

6,685,000 

Cwt. 
-     282,000 

+    973,000 

Cwt. 

-  1,870,000 

-  1,48,8,000 

12,550,000 

3,220.000 
215,000 

3,132,000 

13,211,000 

6,831,000 
125,000 

2,000,000 

9,877, i 

7,456,000 
748,000 

5.009,000 

+    691, 1  i) 
+  3,041,000 

-  90,000 

-  232,000 

-  3,364,000 
+     505,000 
+    023,000 

+  3,000,000 

Refined  beetroot  sugar,  i.e.,  refined  sugar  from 

10,117,000 

23.127,000 

24,080,000 

+  4,010,000 

+     033,000 

"  Thus,  beetroot,  though  it  increased  largely  in  the  five 
years  ending  1882 — 83,  did  not  gaiu  at  the  expense  of  cano 
sugar,  but  since  the  date  mentioned  the  gain  has  been 
largely  at  the  expense  of  cane  sugar,  both  in  amount  and 
proportion,  and  in  the  whole  10  years  since  1878  there  is  a 
loss  of  cane  both  in  amount  and  proportion,  and  a  gain 
of  beet.  The  imports  of  raw  cane  sugar  from  British 
possessions  alone  have  diminished  in  the  10  years  from 
nearly  5|  million  cwt.  to  about  3|-  million  cwt.,  or  a 
diminution  of  2j  million  cwt.,  the  greater  part  in  the  last 
five  years.  At  the  same  time  the  imports  of  raw  cane 
sugar  from  foreign  countries,  which  increased  nearly 
1  million  cwt.  in  the  first  five  years,  show  a  falling  off  of 
about  li  million  cwt.  in  the  subsequent  five  years,  making 
a  small  net  balance  of  decrease  in  the  10  years.  Sugar 
from  beet  countries,  on  the  other  hand,  has  more  than 
doubled  in  amount  in  the  10  years,  the  increase  being  from 
6,350,000  cwt.  raw  and  refined  together  in  1877 — 78,  to 
13,455,000  cwt.  in  1886—88.  There  is  a  notable  difference, 
moreover,  in  the  apportionment  of  this  increase  in  the  two 
quinquennial  periods.     Between  1878  and  1882  the  increase 


of  the  imports  from  beet  countries  was  of  raw  sugar,  the 
imports  of  refined  rather  diminishing.  Since  1882  the 
increase  of  the  imports  has  only  been  to  a  small  extent 
in  raw  sugar,  and  the  increase  of  refined  in  the  same 
period  has  been  over  3,000,000  cwt.,  or  as  much  as  the 
total  imports  of  refined  from  beet  countries  five  years  ago. 


IV. 

Change  of  Market  for  British  Cane  Sugar. 

"The   prominent    fact is  the  changed 

amount  and  proportion  of  the  imports  of  cane  sugar  from 
British  possessions.  Writing  in  1884  ....  1  pointed 
out  that  while  the  amount  of  the  imports  from  British 
possessions  was  maintained  at  nearly  the  high  figures  of 
1853  and  subsequently,  yet  the  proportion  of  these  imports 
to  the  total  had  steadily  declined,  owing  to  the  large  growth 
of  imports  from  other  countries,  especially  beet  countries. 
In  the  last  five  years  a  still  greater  change  has  taken  place. 
The  imports  from  British  possessions havegreatly  diminished, 


342 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.     [March si,  1830. 


from  nearly  5,000,000  cwt.  in  1882,  to  just  over  3,000,000 
cut.,  and  the  proportion,  which  hud  steadily  fallen  from 
65  per  cent,  in  1853 — 55,  to  23  per  cent  in  1880 — 82,  has 
since  farther  fallen  to  13-7  per  cent.  only.  These_  are  not 
the  figures  of  production  in  British  possessions,  which  have 
already  been  dealt  with,  and  which  have  not  diminished, 
hut  they  show  that  that  production  docs  not  find  an  outlet 
in  the  market  of  the  United  Kingdom,  as  it  formerly  did,  its 
place  being  there  taken  by  beet  sugar." 


Increase  of  Home  Consumption  at  Diminished  Cost. 

"  The  net  effect,  however,  is  that  for  a  good  many  years 
the  great  increase  in  th'e  quantities  of  sugar  consumed  in 
the  United  Kingdom  has  been  accompanied  by  an  actual 
decrease  in  the  aggregate  sum  spent  upon  it  by  consumers 
in  the  United  Kingdom.  The  1,100,000  tons  and  upwards 
now  consumed  annuallv  cost  only  in  the  last  two  years 
about  16,500,000/.  annually,  whereas  the  900,000  to  1,000,000 
tons  consumed  seven  or  eight  years  ago  cost  from  20,000.000/. 
to  24,000,000/.  The  comparison  is  even  more  striking  if 
we  go  farther  hack.  The  8,000,000  cwt.  consumed  30  to 
35  years  ago,  inclusive  of  duty,  were  as  costly  to  the  con- 
sumers of  the  United  Kingdom  as  the  22,000,000  cwt. 
annually  consumed  in  the  last  two  or  three  years.  Of  course 
this  is  again  subject  to  the  above  qualification  as  to  final 
consumption  by  the  people  of  the  United  Kingdom,  but  the 
reduction  of  price  is  also  an  important  matter  for  the 
manufacturing  industries  in  which  the  sugar  is  used." — Kew 
Bulletin. 


BOARD  OF  TRADE  RETURNS. 

Summary  of  Imports. 


Metals 

Chemicals  and  dyestuffs 

Oils 

Raw  materials   for  non-textile  in- 
dustries   

Total  value  of  all  imports 


Month  ended  28th  February 


1889. 


£ 

£ 

],9S8,S50 

1,918,364 

955,619 

873,097 

530,295 

443,051 

2,353,142 

2,119,548 

32,340,096 

31,018,842 

Summary  of  Exports. 


1890. 


Metals  (other  than  machinery)  .. 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  value  of  all  exports,. . 


Imports  of  Metals  for  Month  ended  28th  February. 


Month  ended  'z8tb  February 


£ 

£ 

2,674,084 

3,5S0,2S6 

003,427 

725,887 

2,516,060 

2,672,701 

18.070,352 

81,084328 

Articles. 


Quantities. 


Values. 


1889. 


1890. 


1890. 


Copper  :— 
Ore 


Tons 


Regulus 

TJnwrought 

Iron  and  steel : — 
Iron  ore , 

Iron  bolt,  bar,  &e.   ,, 

Steel,  unwrought 

Lead,  pig  and  sheet      „ 

Pyrites 

Quicksilver Lb. 

Tin Cwt. 

Zinc Tons 

Other  articles  .  ■.Value  £ 

Total  value  of  metals 


lii,ii:ii 

11,156 

4,000 

860,711 

4,077 

557 

9,423 

07,327 

640,962 

42,322 

8,661 


7,901 
8,834 
2,175 

483,907 

6,048 

450 

12,952 

48,248 

SSS.975 

65,015 

5,121 


£ 
78,640 
115.721 
823,342 

274,391 

44,436 

5,487 

122,377 

130,671 
69,741 

202,308 
68,116 

253,590 


£ 
61,638 
243,358 
111,833 

394,230 

46,410 

5,349 

168,671 

89,156 

111,743 

802,126 

116,339 

274,476 


1,9SS,850     1,918,364 


Imports  of  Chemicals  and  Dyestuffs  for  Month 
ended  28th  February. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

347 

21,454 
118,99! 

S59 
1,580 

19,895 

990 

155,300 

25,846 

3,140 

2,447 

19.471 
86,422 

1,222 
2,615 

19,028 

846 

104,219 

26,850 

1,932 

£                £ 
1,205            1.672 

Bark  (for  tanners, 

Cutch  and  gaiubier  Tons 
Dyes  :— 

Nitrate  of  soda.,..      „ 
Nitrate  of  potash  .      „ 

Other  articles. . .  Value  £ 

7,007 
84,182 

103,1  GS 
5,076 
41,724 

19,132 

24,697 

1,600 

425.65S 

1.222 

85,015 

23,258 

43,849 

148,828 

5,863 
18,057 
ss.s.W 

8,432 
71,451 

24,703 

26,795 

2,026 

871,603 

1,046 

88,436 

23,953 

38.306 

161,888 

Total  value  of  chemicals 

•• 

•■ 

955,619        873.097 
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Imports  of  Oils  for  Moxtii  ended  28th  February. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

Palm Cwt. 

21,335 

1,814 

60,304 

S.fllG.TSO 

912 

1.101 

27,313 

10,204 

2,187 

55,190 

5,552,607 

1,440 

43S 

13,887 

£ 
27.899 

63,889 

66,531 

225,761 

25,455 

23,668 

47,098 

£ 

12,056 

83,638 

67,049 

136.74S 

40,593 

Train,  Ac Tuns 

Other  articles  . .  Value  £ 

9,122 
21,986 
80,859 

Total  value  of  oils  ... 

•• 

" 

536,295 

412,051 

Imports    of    Kaw    Materials    for    Non-Textile 
Industries  for  Month  ended  28th  February. 


i 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

£ 

£ 

Bark,  Peruvian  . 

Cwt. 

12,040 

8,570 

41,303 

31,815 

Lb. 

193,934 

154.42S 

21>'.'S 

23,067 

Cwt. 

37,731 

22,973 

489,400 

304,525 

Gum  :— 

M 

5.S22 

3,772 

20.246 

11,827 

5.058 

6,248 

17,619 

22.929 

Gutta-percha  . . . 

„ 

1,813 

7,216 

2'l.Ms 

88,841 

Hides,  raw : — 
Dry 

„ 

43,780 

31,142 

130,594 

90,156 

Wet 

,, 

12,21"''. 

35,131 

101,899 

80,005 

•i 

4.-.T 

888 

21,823 

47,304 

Manures : — 

Tons 

4,516 

202 

27,768 

1,401 

4.826 

7,281 

23,129 

37,257 

.    Cwt. 

25,332 

25,254 

30,791 

32,215 

Tons 

3,009 

3,071 

30,816 

31,655 

,, 

15,304 

1S.S19 

81,167 

91.102 

Pulp  of  wood  . . . 

,, 

9,110 

8,843 

52,819 

4*.077 

Cwt, 

160,600 

57,174 

30,334 

9,847 

Tallow  and  stearin      „ 

80,489 

58,871 

118,181 

73,490 

Tar 

Barrels 

2,633 

8,699 

1,733 

2,059 

Wood:— 

Loads 

78,896 

118,667 

147,575 

20f>,133 

„ 

57,946 

58,340 

150,007 

155,505 

4,468 

2,953 
296 

23,526 

13.4S9 
2,988 

3,979 

34,289 

Other  articles... 

Value  £ 

•• 

744,017 

716,766 

Total  value 

.. 

2,353,142 

2,119,543 

Besides  the  above,  drugs  to  the  value  of  75,1 17Z.  were  imported, 
as  against  S3.SS2J.  in  18S9.  , 


Exports  of  Metals  other  than  Machinery  for 
Month  ended  28th  February. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

5,405 

10,101 

S.321 

13,509 

862,278 

4,860 

7,SS» 
14,387 

8,070 

85,139 
30,033 
81,773 

277,062 
1,878 

6,499 
11,857 

£ 
23,505 

39.423 
3S.209 
46,609 
237,328 
74,496 
1,962,958 
71.934 
28,261 
33,086 
39,191 
10,007 
61,507 

£ 

37,279 

22:un<; 
92,269 
87,435 

212,430 

106,737 

2,392,042 

722288 

27.278 

201,594 
32,011 
11,097 
78,420 

Copper  :— 
Unwrought , 

Mixed  metal „ 

Plated  wares . . .  Value  £ 

Telegraph  wires 

Tin Cwt. 

Other  articles  ..  Value  £ 

•• 

2,674,084 

3,580,286 

Exports  of  Drugs  amd  Chemicals  for  Month   ended 
28th  February. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles  . . , 

440,935 
120,060 
25,220 

472,784 
147,"  16 
26,168 

£ 

115,934 
46,619 

lss.ijis 

67,934 

1S4.892 

£ 
1(4,640 
43. 173 

212,398 
93,309 

232.307 

603,127 

725,887 

Exports  of  Miscellaneous  Articles  for  Month 
ended  28th  February. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

Military  stores. .  Value  £ 

1,179,800 
822,900 
48,359 

768,200 

1,165,000 

50,830 

£ 
188.048 
76,665 
16,386 
82,355 
92,279 

£ 

212.39S 
113,851 
21.155 
85,224 
101,332 

3U 
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Exports  of  Miscellaneous  Articles  foe  Month 
ended  28th  February — cont. 


Articles. 


Products  ol  coal  Value  £ 
Earthenware  ...        „ 
Stoneware „ 

Glass  :— 
Plate Sq.Ft. 

Flint Cwt. 

Bottles 

Other  kinds 

Leather  :— 

Unwrought ....       „ 

Wrought Value  £ 

Seed  oil Tons 

Floor  cloth Sq.  Tds. 

Painters'    mate- 
rials   Value  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 

Total  value 


Quantities. 


1889. 


1890. 


Values. 


1890. 


287,773 

9,312 

61,778 

15,394 

9,729 

5,798 
1,502,400 

78,214 

5,071 
31,903 


271,265 

8,181 

74,350 

13,399 

12,797 

5,855 
1,570,000 

80,017 

4,518 

33,501 


£ 

72,630 

140,675 

12,8 13 

16,743 
20,374 
28,802 
11,754 

93,683 
40,330 
128,203 
68,818 

110,057 
133,176 
40,692 
31,130 


2,r,ir,,ni;o 


£ 
109,674 
101,611 
12,610 

15,166 
19,198 
34,924 
11,858 

118,514 

-.,<;■  l 

129,067 

73,201 

127,431 

139,474 

32,955 

35.SS1 


2,672,701 


Quicksilver. 


Imports. 

1S90. 

18S9. 

1888. 

1SS7. 

Jan.— Feh 

Bottles. 
11,853 

23,069 

Bottles. 
8,546 

15.79S 

Bottles. 
10.76S 

22.19S 

Bottles. 
9,1111 

19,015 

Exports. 

February  

Jan.— Feh 

4,478 
10,390 

4,480 
8,973 

1,570 
3,757 

3,232 
9,208 

Average  Price : 
February  .... 

£    s.   d. 
9    2    6 

£  s.   d. 
8    8    6 

£   S.   {/. 
8  10    0 

£  s.    (1. 
7    .-.    6 

-Alex.  S.  Pickering. 


iflontftlp  patent  Stst. 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in  which 
acceptances  of  the  Complete  Specifications  are  advertised.  Com- 
plete Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

2618.  H.  J.  HucUlan.  —  From  S.  T.  Wellman,  United 
States.  All  improved  method  of,  or  mechanism  for,  charging 
furnaces.     Complete  Specification.     February  18. 

2632.  W.  P.  Thompson.  —  From  A.  Stehlik,  Austria. 
Improvements  in  centrifugal  apparatus  for  filtering  water 
and  other  liquids.     February  18. 

2935.  L.  Yojacek.  Improvements  in  apparatus  for  pro- 
pelling and  measuring  fluids.     February  24. 

2961.  F.  E.  Beeton.  An  improved  apparatus  for  pro- 
ducing a  liquid  spray.     February  25. 

3017.  H.  C.  Sergeant.  Improvements  in  compressors! 
Complete  Specification.     February  25. 

3186.  J.  Procter.  Improvements  in  mechanical  stokers 
for  steam  boiler  furnaces.     February  28. 

3192.  R.  S.  Baxter  and  G.  D.  Macdougland.  Improve- 
ments iu  centrifugal  machines.     February  28, 

3261.  H.  H.  Lake.— From  O.  BE.  Jewell,  United  States. 
Improvements  in  apparatus  for  filtering  water.  Complete 
Specification.     March  1. 

3279.  W.  H.  Skinner.  Heating  water  or  other  liquids  by 
a  novel  construction.     March  1. 

3804.  Sir  W.  Thomson.  Improvements  iu  rheostats. 
March  11. 

3834.  R.  A.  Haggard.  Improvements  in  apparatus  for 
heating  water  and  other  liquids.     March  11. 

3907.  R.  Harvey.  Improvements  in  and  relating  to 
evaporating  apparatus.     March  12. 

3915.  J.  Schwager.  Improvements  in  condensing  appa- 
ratus for  steam  and  other  vapours.     March  12. 

4024.  J.  Foster.  Improvements  in  and  relating  to 
evaporating  and  distilling  apparatus.     March  14. 

Complete  Specifications  Accepted.* 
1889. 
5156.  J.   W.   Wailes.     Liquid   valves   for   producer  and 
other  gases  aud  air.     February  26. 

5496.  M.  W.  Household.  Apparatus  for  raising  or  forcing 
hot  or  vaporous  liquids.     March  5. 

5497.  M.  W.  Household.  Apparatus  for  raisiug  or  forcing 
hot  liquids.     March  5.. 

6102.  P.  Cornish,  jun.  Means  for  drying  or  dessicating 
substances  or  materials.     March  19. 

6770.  H.  Finch  and  J.  Mackenzie.  Metallic  hampers  or 
skips  for  carboys,  &c.     March  19. 

6989.  E.  Edwards. — From  G.  Lunge  and  L.  Rolirmann. 
Apparatus  for  treating  gases  by  liquids.     March  19. 

7087.  J.  Hill.  Presses  for  compressing  semi-fluids  into 
solids.     March  12. 

8342.  G.  Olberg.     Rotating  furnaces.     March  5. 

10,385.  R.  Folsche.  An  improved  centrifugal  machine 
March  12. 

18,529.  W.  T.  Walker.  Stills  or  apparatus  for  submitting 
liquids  to  the  action  of  vapours  or  gases.     March  19. 

1890. 

1476.  A.  J.  Boult. — From  G.  Schweiekhurt.  Improve- 
ments in  tuyeres.     March  '>. 

1S77.  A.  Riedler.  Apparatus  for  compressing  air  or 
gases.      March  12. 
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II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

2559.  H.  S.  Maxim  and  G.  S.  Sedgewick.  Improvements 
relating  to  the  carburetting  or  enrichment  of  coal  and  other 
gas  and  to  apparatus  therefor.     February  17. 

2611.  W.  W.  Popplewell.— From  H.  Conried,  United 
States.  New  or  improved  artificial  fuel.  Complete  Specifi- 
cation.    February  18. 

2745.  A.  Moseley.  Preparing  chalk  or  limestone  or 
gypsum  to  be  used  as  a  flux  for  improving  the  combustion 
of  coal  and  coke  in  domestic  and  other  fires,  and  for 
reducing  the  amount  of  smoke  emanating  therefrom.  Fe- 
bruary 20. 

2746.  A.  Moseley.  Improvements  in  the  materials  and 
preparation  of  compressed  coal  and  coke  block  fuel. 
February  20. 

2927.  J.  Petrie.  Improvements  in  supplying  air  to  the 
flues  of  steam  boilers  for  the  purposes  of  preventing  smoke 
and  for  consuming  the  inflammable  gases  therein.  Fe- 
bruary 24. 

2978.  C.  II.  Mowell.  Improvements  in  the  composition 
of  artificial  or  block  fuel.     February  25. 

3081.  C.  Kingsford.  Improvements  in  apparatus  for 
inserting  and  withdrawing  the  charges  from  gas  retorts. 
February  26. 

3160.  P>.  von  Steenbergh.  Improvements  relating  to  the 
manufacture  of  water-gas,  and  to  apparatus  therefor. 
February  27. 

3306.  H.  Ekelund.  A  furnace  for  continuous  carbonising 
or  coking.     Complete  Specification.     March  1. 

3332.  B.  C.  Sykes  and  G.  Blamires.  Improvements  in 
separating  hydrogen  gas  and  the  light  carburets  of  hydrogen, 
such  as  methane,  from  water-gas  or  producer-gas,  or  from 
both  of  them  when  mixed  together.     March  3. 

3363.  C.  Heucken.  Improvements  in  coke  ovens. 
March  3. 

3415.  J.  Armour  and  H.  Armour.  Improvements  in  or 
connected  with  retorts  for  distilling  shale  or  other  oil- 
yielding  minerals.     March  4. 

3684.  T.  Holgate.  Improvements  in  the  method  of  and 
apparatus  employed  in  the  manufacture  of  coal  gas  and  of 
compounds  of  ammonia.     March  8. 

Complete  Specifications  Accepted. 
1889. 
3984.  J.  O.  O'Brien. — From  W.  Underwood.  Manufacture 

of  blocks  of  fuel  from  granulated  or  pulverised  coal  and 
other  materials.    March  5. 

4040.  E.  L.  Stacey.  An  improved  firelighter,  and 
machinery  for  manufacturing  same.     March  5. 

6747.  W.  Bliss  and  others.  Burning  gas  tar  or  other  liquid 
fuel  in  furnaces.     March  5. 

6917.  J.  N.  Flesch.  Rendering  petroleum  less  explosive, 
and  improving  its  illuminating  power.     March  5. 

6937.  C.  J.  Lungley.    Artificial  fuel.     February  26. 

7424.  A.  M.  Chambers  and  T.  Smith.  Improvements  in 
coke  ovens,  and  in  methods  and  apparatus  for  collecting  and 
utilising  the  products  of  combustion  therefrom.     March  12. 

7741.  G.  W.  Hart.  Process  and  apparatus  for  manu- 
facturing hydrocalcium  gas.     March  19. 

7792.  J.  Broad  and  G.  C.  Fowler.  Improvements  in 
nightlights,  &c.     March  19. 

7812.  G.  Rose  and  others.  Method  and  apparatus  for 
the  manufacture  of  water-gas.     March  19. 

8263.  S.  B.  Darwin.  Improvements  in  compounds  for 
manufacturing  illuminating  gas,  the  prevention  of  stoppages  in 
ascension  pipes,  and  the  deposition  of  naphtholine.  March  19. 

10,829.  B.  von  Steenbergh.  Manufacture  of  gas  and 
apparatus  therefor.     February  26. 

19,449.  G.  Hargreaves  and  others.  Manufacture  of  gas 
and  apparatus  therefor.     March  5. 


1890. 

1698.  C.  Heyer.    Carburetting  gases,  and  purifying  hydro- 
carbons for  that  purpose.     March  5. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Appli  cation. 

2955.  H.  Propfe.  An  improved  process  of  and  apparatus 
for  the  continuous  distillation  of  tars  or  mineral  oils,  and 
their  products  of  distillation.     February  24. 

Complete  Specifications  Accepted. 

1889. 

6726.  N.  McFarlane  Henderson.  Retorts  for  the  destruc- 
tive distillation  of  shale  or  other  oil-yielding  minerals. 
February  26. 

7634.  J.  Armour  and  H.  Armour.  Retorts  for  distilling 
shale  or  other  oil-yielding  minerals.     March  12. 


IV.— COLOUR  IXG  MATTERS  and  DYES. 

Applications. 

3095.  H.  H.  Leigh.— From  R.  G.  Williams,  United  States. 
Improvements  in  the  manufacture  of  colouring  matters. 
February  26. 

3098.  H.  H.  Lake.— From  Messrs.  Wirth  and  Co.,  Agents 
for  A.  Leonhardt  and  Co.,  Germany.  Improvements  in  the 
manufacture  of  colouring  matters.     February  26. 

3303.  B.  Willcox.— From  The  Farbenfabrikcn  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture of  fast  dyestuffs  for  printing  and  dyeing.    March  1. 

3397.  B.  Willcox.— From  The  Farbenfabrikcn  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture of  alpha-naphthol  sulpho  acids  and  dioxynapntholine 
sulpho  acids,  and  of  dyestuffs  therefrom.     March  4. 

3398.  B.  Willcox.— From  The  Farbenfabrikcn  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture of  mordant  dyeing  azo  colouring  matters  of  the 
triphenylmethane  group.     March  4. 

3788.  M.  G.  Lindemann.  Improvements  relating  to  the 
treatment  of  dyewoods  and  their  extracts.     March  10. 

Complete  Specifications  Accepted. 

1889. 

4539.  E.  Eiseumaun  and  A.  Arche.  Manufacture  of 
picric  acid.     March  5. 

5079.  B.  Willcox. — From  The  Farbenfabrikcn  vormals 
I'.  Bayer  and  Co.  Manufacture  of  periodides  of  phenols 
and  salicylic  acid.     February  26. 

6434.  O.  Imray. — From  The  Farbwerke  vorm.  Meister, 
Lucius,  and  Briining.  Production  of  an  imide  compound  of 
fluoreseeine  chloride,  and  of  colouring  matters  therefrom. 
March  5. 

6777.  J.  E.  Bedford.  Manufacture  of  colouring  matters. 
March  19. 

6778.  J.  E.  Bedford.  Apparatus  for  the  production  of 
colouring  matters.    March  5. 

7067.  S.  Pitt. — From  L.  Casella  aud  Co.  Manufacture 
of  dyestuffs  from  oxyethers  of  alpha-naphthylamine  and 
their  sulpho  acids.     March  5. 

7550.  C.   D.  Abel From  The  Actieugesselschaft   fur 

Auilinfabrikation.  Manufacture  of  green  and  violet 
colouring  matters.     February  26. 
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8264.  H.H.Lake.  —  From  Leonhardt  and  Co.     Produc- 
tion of  blue-black  colouring  matters.     March  19. 

12,560.  S.  Pitt. — From  L.  Casella  and  Co.     Production 

of  new  rod  colouring  matters.     March  19. 

1890. 

2011.   W.    S.   Conrad    and    II.  T.   Lilley.     An  improved 
copying  ink.     March  19. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

2827.  A.  J.  Boult.  Improvements  in  or  relating  to  the 
manufacture  or  treatment  of  textile  or  similar  fabrics. 
February  21. 

3264.  A.  A.  Haigh.     See  Class  XIX. 

3749  H.  Blakeley  and  C.  Bering,  A  method  of  orna- 
menting textile  fabrics.     March  10. 

3971.  H.  A.  A.  Dombrain.  Improvements  in  cleansing 
wool,  and  apparatus  therefor.     March  13. 

Complete  Specification  Accepted. 

1889. 

10,010.  C  ruech.  Separating  the  wool  from  pieces  of 
rabbit  skins  and  other  similar  skins.     March  19. 


VI.— DYEING,  CALICO  PRINTING,  PAPEE 

STAINING,  and  BLEACHING. 

Applications. 

3009.  S.  D.  Keene.  Improved  method  or  process  of, 
and  apparatus  for,  bleaching,  dyeing,  or  otherwise  treating 
fibrous  materials.     February  2.5. 

3626.  W.  Norton  and  F.  Hinchliffe.  An  improved  mode 
of,  and  apparatus  for,  dealing  with  warps  and  hanks  whilst 
being  put  through  dyeing.     March  7. 

3651.  G.  T.  Teasdale-Buckell.  Improvements  in  printing 
in  colours  on  paper  or  other  material,  and  in  the  means  or 
apparatus  employed  therein.     March  7. 

3703.  \V.  Norton  and  F.  Hinchliffe.  An  improved  mode 
of,  and  apparatus  for,  dealing  with  hanks  whilst  being  put 
through  dyeing  processes.     March  8. 

Complete  Specifications  Accepted. 

1889. 

5590.  E.  Bentz,  C.  Edmeston,  and  others.  Scouring  and 
bleaching  textile  fabrics,  warps,  and  yarns  formed  of  cotton 
or  other  vegetable  fibres,  and  apparatus  therefor.     March  5. 

8237.  T.  Parkinson.  Methods  of  drying  cottoji  yarns, 
&c.  in  the  process  of  mordanting,  and  apparatus  therefor. 
February  26. 

9432.  G.  A.  Greeven.  Impregnating,  washing,  and 
dyeing  yarn  in  hanks  or  skeins,  and  apparatus  therefor. 
March  12. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

2526.  The  Borax  Co.,  Lim.  A  new  method  of  treating 
borates  of  lime  and  horacite  with  a  view  to  the  manufacture 
of  borax  and  of  other  borates.  Filed  17  February.  Date 
applied  for  October  2,  1889,  being  date  of  application  in 
France. 


2633.  J.  Leith.  Improvements  in  or  appertaining  to 
the  distillation  or  treatment  of  ammonium  chloride  with 
Lehlane  alkali  waste  or  kindred  substances.     February  18. 

3087.  E.G.Lawrence. — From  S.  Pick, Galieia.  Improve- 
ments in  apparatus  for  evaporating  liquors  containing  salts, 
and  for  separating  such  salts  when  rendered  insoluble  by 
evaporation  of  the  liquors.     February  26. 

3220.  J.  Greenwood.     See  Class  X. 

3391.  O.  E.  Pohl.  Improvements  in  the  manufacture  of 
salt,  and  in  apparatus  anil  appliances  employed  therein. 
March  4. 

3460.  T.  Michel.  Improvements  in  the  manufacture  or 
production  of  carbonate  of  soda  anil  hydrochloric  acid  from 
chloride  of  sodium.     March  I. 

3992.  G.  Horsley  and  A.  C.  Wilson.  Improvements  in 
the  means  or  apparatus  to  be  employed  in  the  production 
of  solutions  containing  sulphurous  acid  or  its  salts. 
March  14. 

4095.  E.  Bergmann.  Improvements  in  the  manufacture 
or  production  of  cyanide  compounds  from  ferroeyanide 
compounds.     March  15. 

Complete  Specifications  Accepted. 
1889. 

7716.  C  F.  Hine  and  J.  II.  Noad.  Process  for  producing 
cuprammonia.     February  26. 

16,711.  E.  Auge.     Manufacture  of  soda  alum.    March  12. 


1890. 

1300.  II.  H.  Leigh. — From  T.  do  Brochocki.    Manufacture 
of  anhydrous  barium  oxides.     March  19. 


2906.  E.  V.  Caspar, 
with  metallic  linings. 
3121.  D.   Rylands. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

2583.  J.  H.  Bailey.  Washable,  glazed,  or  enamelled 
railway  signal  arms.  Complete  Specification.  February  18. 
2626.  C  Huelseiv — From  J.  Kemper.  Process  for 
producing  opalescent  glass  or  enamel  from  a  glass  mixture 
containing  silico-fiuorides  of  alkalis  or  compounds  thereof. 
February  18. 

Improvements  in  glass  decoration 
February  24. 

Improvements  in  machinery  for  the 
manufacture  of  glass  bottles  or  other  hollow  glass  ware, 
and  in  the  process  of  such  manufacture.     February  27. 

3137.  W.  Ambler.  An  improved  method  and  means  to 
be  used  in  the  manufacture  of  glass  bottles.     February  27. 

3138.  W.  Ambler.  An  improved  method  and  means  to 
be  used  in  the  manufacture  of  glass  bottles.     February  27. 

3203.  C  Leigh.     Tinting  opal  glass.     February  28. 

3229.  E.  Leak  and  II.  Aynsley.  Improvements  in  and 
relating  to  means  used  in  supporting  biscuit  and  glost  ware 
in  kilns  and  ovens.     Complete  Specification.     February  28. 

3286.  .1.  G.  Sowerby.  An  improvement  in  the  manu- 
facture of  glass.     March  1. 

3343.  T.  Fletcher,  R.  Crag-Brown,  and  W.  1're.  Im- 
provements in  brick  and  pottery  kilns.     March  3. 

3496.  T.  G.  Turnbull  and  M.  Turnbull.  Improvements 
in  or  relating  to  glass  manufacture.     March  5. 

4021.  A.  J.  Boult. — From  1'.  Sievert,  Germany.  Im- 
provements in  the  production  of  solution  of  alkaline  silicate' 
or  water-glass,  and  in  apparatus  therefor.  Complete 
Specification.     March  ]4. 
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Complete  Specification's  Accepted. 

1889. 

5138.  A.  W.  Tinner  and  G.  Tomkinsou.     See  Class  X. 

7659.  J.  Quaglio.  Process  and  furnace  for  preparation 
of  crude  glass  according  to  Leuffgen's  method,  by  the 
combined  use  of  water-gas,  coal-gas,  wood-gas,  oil-gas,  or 
natural  gases  and  generator  gas.     March  5. 

8019.  T.  Davidson.  Improvements  in  pressed  glass 
dishes  and  their  manufacture.    March  19. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 

and  CEMENTS. 

Applications. 

2896.  W.  .Toy.  Improvements  in  the  manufacture  of 
cement,  and  in  apparatus  for  use  in  the  said  manufacture. 
February  22. 

2940.  H.  Benjamin.  A  new  and  useful  composition  of 
matter,  which  he  calls  "  ferasphalte,"  to  be  used  for  road- 
ways, sidewalks,  roofing,  grouting,  and  other  purposes, 
including  submarine  winks  and  other  constructions  of 
masonry.     February  24. 

3025.  G.  West.  Improvements  relating  to  plastering 
material  or  compositions.  Complete  Specification.  Fe- 
bruary 25. 

3070.  W.  Weaver.  India-rubber- wood  road  pavements. 
February  26. 

3162.  J.  C.  Merrywcather.  Improvements  in  paving 
materials.     February  27. 

3184.  A.  Rovedino.  An  improved  wood  paving  block. 
A  similar  wood  paving  block  combined  with  concrete  or 
other  substance  for  paving.  An  improved  paving  brick  of 
similar  form  and  treatment  as  wood  paving  block.  Fe- 
bruary 28. 

3413.  W.  T.  Sier.  Preparing  stone  for  enamelling  and 
other  purposes.     March  4. 

3433.  W.  G.  Williams  and  S.  Taylor.  An  irradiaut 
surface  decoration.     March  4. 

3462.  Baron  A.  von  Solemacher.  New  or  improved 
manufacture  of  bricks  and  plates  or  tiles.     March  4. 

4069.  W.  Conway.  An  improved  brick,  applicable  for 
building  purposes.     March  15. 

Complete  Specifications  Accepted. 
1889. 

5363.  B.  Rhodes.  Xon-corrosive  material,  suitable  as  a 
cement  packing  or  covering  to  resist  acids.     March  5. 

5412.  T.  K.  Ferguson.  Combination  of  ingredients  for 
use  as  mortar,  plaster,  &c.     February  26. 

5919.  W.  S.  Lea  and  H.  M.  Lynam.  Manufacture  and 
composition  of  refractory  or  fire-resisting  cement  or  cements. 
March  5. 

6874.  J.  N.  Tata  and  J.  Lyon.  Manufacture  of  mosaics 
for  floors,  walls,  ceilings,  &c.     March  5. 

7913.  S.  Hindley  and  G.  R.  McKenzie.  Manufacture  of 
cement  for  joining  wood,  stone,  &c.     March  12. 

20,914.  A.  Klapperstuck  and  A.  H.  Meyer.  Fireproof 
ceilings  and  walls.     March  12. 

1890. 
1525.  I.  Button,  E.  Peters,  and  J.  W.  Goodsell.     Kilns 
for    burning   bricks,   earthenware,   limestone,  cement,   &c. 
March  12. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

2533.  C.  Thompson.  The  recovery  of  metal  from  sheet 
iron,  scrap,  &c.     February  17. 

2544.  J.  W.Chenhall.  Improvements  in  or  relating  to  blast 
or  smelting  furnaces  li;n  ing  water  jackets.     February  17. 

2772.  E.  L.  Mayer  and  J.  G.  Lorrain.  Improvements  in 
or  connected  with  the  separation  and  recovery  of  gold  and 
the  treatment  of  ores  or  other  matters  containing  gold,  or 
with  which  gold  is  combined  or  associated.     February  20. 

2901.  F.  J.  Jones.  An  improved  method  of  making 
tubes,  cylinders,  and  other  hollow  ware,  of  copper,  its  alloys, 
and  aluminium.     February  22. 

2981.  M.   F.  Coomes   and  A.  W.  Hyde.      Improvements 

in    the    manufacture    of    steel.       Complete    Specification. 
February  25. 

3151.  W.  A.  Thorns.  Improvements  in  the  manufacture 
of  alloys.     February  27. 

3220.  J.  Greenwood.  Improvements  in  the  manufacture 
or  production  of  metallic  sodium  and  of  chlorine  gas. 
February  28. 

3245.  W.  I).  Bohm.  Improvements  in  the  separation  of 
gold  and  silver  from  ores  or  materials  containing  them. 
February  28. 

3246.  W.  I).  Bohm.  Improvements  in  and  apparatus  for 
the  separation  of  gold  and  silver  from  ores  or  materials 
containing  them.     February  US. 

3275.  G.  Simoniu.  Improvements  in  the  reduction  of 
metallic  ores.     March  1. 

3369.  G.  H.  Cammell.  Improvements  in  the  welding  of 
metals.      March  3. 

3409.  F.  W.  Harboard.  Improvements  in  the  utilisation 
of  tin-plate  scrap.     March  4. 

3410.  A.  C.  Hyde.  Improvements  in  the  process  of 
removing  tin  from  tin  plate,  and  in  part  applicable  to  the 
preparation  of  pure  tin.     March  4. 

3412.  A.  Hodgkinson,  jun.  Improvements  in  the  treat- 
ment of  mines  and  minerals  containing  iron,  whether 
calcined,  partly  calcined,  or  raw,  and  whether  mixed  or 
unmixed,  and  the  manufacture  of  the  same  into  blocks  or 
lumps  for  the  better  extraction  of  iron  therefrom.     March  4. 

3440.  J.  L.  Sebenius.  Process  for  removing  gases  and 
foreign  impurities  from  metals  or  alloys.  Complete  Speci- 
fication.    March  4. 

3483.  L.  L.  Burdorn.  Seamless  compound  ingot  or  wire. 
Complete  Specification.     March  4. 

3532.  W.  Crookes.  Improvements  in  amalgamating  and 
extracting  gold  from  refractory  and  other  ores.     March  5. 

3782.  L.  Pszczolka.  A  method  for  obtaining  uniform 
products  from  the  Thomas  converter,  Siemens'  open  hearth, 
or  other  basic  furnaces.     Complete  Specification.     March  10. 

3829.  G.  A.  Jarvis.  Improvements  in  plant  or  furnaces 
for  the  reduction  of  sodium  or  other  metals.     March  11. 

4030.  J.  H.  Darby.  Improvements  in  the  manufacture 
of  steel  or  iron.     March  14. 


Complete  Specifications  Accepted. 

1889. 

4335.  W.  E.  Evcritt.  Coating  sheets  of  iron  with  copper 
or  brass,  and  apparatus  therefor.     March  5. 

5138.  A.  W.  Turner  and  G.  Tomkinson.  Annealing 
furnaces.     March  19. 

7047.  W.  F.  Jackson  and  W.  Galbraith.  Manufacture 
of  steel.     February  26. 

8789.  M.  Crawford.  Means  for  separating  particles  of 
different  specific  gravities,  especially  the  separation  of  gold, 
&c.  from  crushed  ores.     February  26. 

9905.  H.  A.  Becker.  Conversion  of  crude  iron  into 
malleable  iion  and  steel,  and  apparatus  therefor.     March  12. 
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10,472.  J.Y.Johnson. — From  C.  Pieper.  Improvements 
in  compound  steel  armour  plates,  and  in  the  manufacture 
thereof.     March  12. 

19,622.  D.  Dennes  and  T.  K.  Rose.  Apparatus  for 
extracting  precious  metals  from  their  ores.     March  5. 

1890. 

1634.  G.  D.Burton.     Manufacture  of  forgings.     March  i. 

1641.  F.  W.  Dahne.  Calcining  and  refining  copper  ore, 
regulus,  and  precipitate,  and  construction  of  furnaces  there- 
for.    March  5. 

1682.  K.  Heathfield.  Apparatus  for  coating  metal  sheets 
with  metals  or  alloys.     March  5. 

1888.  R.  C.  Totten.  Improvements  in  dies,  ingots,  and 
other  castings.     March  12. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

2687.  A.  W.  Armstrong.  The  utilisation  of  a  waste 
product  for  the  means  of  producing  electricity.   February  19. 

2819.  C.  Liitcke,  jun.  An  improved  electrolytic  solution 
for  galvanic  batteries.    Complete  Specification.    February  21. 

2843.  E.  T.  Maekrill.  Improvements  in  secondary 
batteries.     February  21. 

2945.  A.  M.  F.  Laurent-Cely  and  I.  A.  Timmis.  Im- 
provements in  and  relating  to,  and  in  the  manufacture  of, 
electric  secondary  cells.     February  24. 

3008.  W.B.Hollingshead.  Improved  storage  or  secondary 
batteries.     Complete  Specification.     February  25. 

3013.  C.  J.  Hartmann.  Improvements  in  storage  or 
secondary  batteries.    Complete  Specification.    February  25. 

3028.  A.  C.  Reigner.  Improvements  in  dynamo-electric 
and  electro-dynamic  machines.     February  25. 

3152.  W.  A.  Thorns.  Improvements  in  the  manufacture 
of  electrical  conductors.     February  27. 

3153.  W.  A.  Thorns.  An  improved  mode  of  manu- 
facturing electrical  conductors.     February  27. 

3271.  C.  N.  Russell  and  R.  A.  Scott.  Improvements  in 
dynamo-electric  machines.     March  1. 

3322.  F.  Keep. — From  T.  and  S.  Morrin,  Limited,  New 
Zealand.     An  improved  voltaic  battery.     March  3. 

3373.  M.  Sappey.  Improvements  connected  with  the 
charging  of  electrical  accumulators  or  secondary  batteries. 
March  3. 

3374.  G.  E.  B.  Pritchett.  Improvements  in  electric 
accumulators  or  secondary  batteries.     March  3. 

3439.  S.  C.  C.  Carrie.  Improvements  in  secondary  or 
storage  batteries.     Complete  Specification.     March  4. 

3455.  H.  H.  Lake.  —  From  T.  Ewing,  United  States. 
Improvements  in  and  relating  to  electric  secondary  batteries 
or  accumulators.     Complete  Specification.     March  4. 

3572.  Sir  C.  S.  Forbes,  Bart.  Improvements  in  primary 
batteries.     March  6. 

Improvements  in  galvanic  cells  and 


3967.  J.  S.  Stevenson.  Improvements  in  or  connected 
with  the  manufacture  of  secondary  battery  elements. 
Marcli  13. 

4087.  H.  T.  Cheswright.  Improvements  in  secondary 
voltaic  batteries.     March  15. 


Complete  Specifications  Accepted. 
1889. 

4871.  H.  A.  Seegall.  Electrolytic  process  of  obtaining 
copper,  zinc,  and  tin.     February  26. 

6745.  M.  Kiliani.  Method  and  means  for  electrolysis  of 
substances  in  a  state  of  fusion.     February  26. 

7428.  C.  Pollak.  Electric  accumulators  and  plates  or 
electrodes  therefor.     March  12. 

14,148.  J.  Kumme.  Manufacturing  pipes,  tubes,  and 
other  articles  of  metal  by  galvanic  deposits.     March  12. 

2H.217.  F.Marx.  Manufacturing  metallic  electrodes  for 
galvanic  batteries.     March  12. 


3697.  J.  Anderson, 
batteries.     March  8. 

3717.  L.  Weigert. 
for  galvanic  batteries. 


An  improved  electrolytic  solution 
Complete  Specification.     March  8. 

3731.  The  Mining  and  General  Electric  Lamp  Co.,  Mm., 
and  I).  G.  FitzGerald.  Improvements  in  or  connected 
with  the  positive  elements  (negative  electrodes  in  charging) 
of  secondary  batteries,  which  elements  are  applicable  also 
as  cathodes  in  electrolysis.     March  8. 

3924.  II.  H.  Lake. — From  Tin-  Crosby  Electric  Co., 
United  States.  Improvements  in  electric  batteries.  Com- 
plete Specification.     March  12. 


1890. 

1094.  H.    H.    Lake.— From    T 
storage  batteries.     February  26. 

1110.  C.  A.  Hitchcock.— From   W. 
batteries.     February  26. 

1495.  H.    H.    Lake.— From    G.    A 
batteries  or  accumulators.     March  5. 


Ewing.     Secondary    or 

Burnley.     Galvanic 

Johnson.     Storage 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

2864.  W.  Young.  Improvements  in  purifying  or  treating 
paraffin  wax,  and  in  apparatus  therefor.     February  22. 

3503.  M.  Williams.  Improvements  in  the  manufacture 
of  soft  soap.     March  5. 

3601.  R.  C.  Scott.  Improvements  in  or  appertaining  to 
the  manufacture  or  shaping  of  soap.     March  6. 

Complete  Specifications  Accepted. 

1889. 
11,383.  C.  Lahnsen  and  C.  Feuerlein.     Extracting  pure 
neutral  grease  from  wool  or  the  like.     March  12. 


1659.  P.  Plisson. 
apparatus  therefor. 


1890. 

Manufacture  of  lubricating  grease,  and 
March  5. 


XIII.— PAINTS,  PIGMENTS,  VARNISHES,  and 
RESINS. 

Applications. 

2539.  N.  R  Delinys.  An  improvement  in  preservative 
and  anti-fouling  compositions  for  ships'  bottoms,  &c. 
February  17. 

2682.  J.  Sloan  and  E.  V>'.  Bell.  Improvements  in  anti- 
fouling  or  preservative  paints  or  compositions.    February  19. 

2727.  J.  Home.  Improved  manufacture  of  hand-clean 
white  and  coloured  crayons  and  materials  for  marking  and 
colouring  surfaces.     February  20. 

2808.  W.  Noad.  Improvements  in  the  manufacture  of 
white  lead.     February  21. 

: 1 7 s r> .  (;.  Larrouy.  Improvements  in  or  relating  to  the 
manufacture  of  litharge  and  red  lead.     March  10. 
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Complete  Specifications  Accepted. 

1889. 

6815.  R.  W.  E.  Maclvor  aud  others.  Production  of 
white  lead  or  carbonate  of  lead.     February  26. 

71  56.  .1.  Macfarlane.  Obtaining  yellow  pigments. 
March  5. 

9412.  M.  Williams  and  J.  Ascough.  Manufacture  of  blue 
colouring  matter  for  laundry,  bleaching,  and  other  purposes. 
March  5. 

9565.  H.  Noerdlinger.  Manufacture  of  oil  varnish. 
February  26. 

16,706.  P.Bronner.  Manufacture  of  whit©  lead.  March  19. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Application. 

3295.  P.  Houston  and  C.  Beakbane.  Improvements  in 
the  manufacture  or  production  of  tannage  or  tanning 
liquors.     March  1. 

Complete  Specifications  Accepted. 

1890. 
556.  0.  Kothel.    An  improved  glue  or  cement.  March  19. 


1  182.   W.  P.  Thompson.— From  F.  G.  Hermann. 

rates  for  removing  the  hair  from  skins.     March  5. 


Appa- 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 

Applications. 
3030.   A.    Weisz.     Improvements  in  the   manufacture  of 
starch.     February  25. 

3240.  A.  A.  Brehier  and  1!.  G.  Talbot.  Manufacture  of 
artificial  tartaric  acids  by  means  of  cellulose,  saccharine,  or 
amylaceous  substances.     February  28. 

3589.  C.  Steffen.  Improved  process  for  obtaining  the 
entire  crystallisable  sugar  contained  in  more  or  less  pure 
saccharine  solutions,  juices  of  plants  and  the  like,  by 
employing  the  same  for  washing  crystalline  sugar  mass  in 
special  manner  before  the  said  saccharine  solutions  are 
subjected  to  a  novel  method  of  boiling  same.  Complete 
ication.     March  6. 

Complete  Specifications  Accepted. 

1889. 
Apparatus   for    the    manufacture    of 


7517.  G.  Adant, 
sugar.     March  12. 


1890. 


1282.  C.  D.  Abel.— From  Messrs.  Pfeifer  and  Langen. 
Treatment  of  sugar  crystals  or  grains  for  facilitating  the 
purifying  thereof.     March  5. 

2197.  W.  P.  Thompson.  —  From  K.  Korenar  and  F. 
Zw-icker.  A  new  adhesive  cement,  and  process  of  manu- 
facturing same.     March  19. 


XVn.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 
2958.  ,T.  Stevenson.— From  E.  Riglet,  France.     The  pro- 
duction  of   alcoholic   beverages   and   alcohol   without    the 
employment  of  cereals.     Februarv  24. 

2990.  H.  S.  G.  Stephenson.  Improvements  in  apparatus 
for  generating  and  supplying  carbonic  acid  gas  to  vessels 
containing  fermented  liquor.     February  25. 


3579.  C.  Hof. — From  L.  Riibsam,  Bavaria.  Improve- 
ments relating  to  the  production  of  malt.     March  6. 

3606.  E.  Carez  ami  La  Societe  Generale  de  Maltose.  An 
improved  method  of  sacchariheation  of  amylaceous  materials. 
March  6. 

Complete  Specifications  Accepted. 

1889. 

3707.  C.  R.  C.  Tichborne,  A.  Darky,  and  M.  F.  Purcell. 
Method  and  appliances  for  the  collection  and  utilisation  of 
the  carbonic  acid  and  other  products  given  off  during  the 
process  of  all  fermentations.     March  12. 

5981.  G.  Reininghaus.     Preparation  of  malt.     March  5. 
Manufacture  of    German   yeast. 


Bonne. 


6918.  C.    R 
February  26. 

8343.  L.   A.   Enzinger 
mented  alcoholic  liquors. 

8839.    C.    Huelser.— From     J. 
pneumatic  malting.     March  19. 


Apparatus   for   sterilising 
Februarv  26. 


fer- 


Kuntze.      Apparatus    for 


XVIIL— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

2620.  F.  Grognet.  A  new  or  improved  method  for  pre- 
serving meat,  fish,  and  the  like.     February  18. 

2742.  J.  Y.  Johnson. — From  C.  Risk,  West  Indies. 
Improvements  in  curing  cocoa  and  the  like,  and  in  the 
means  and  apparatus  employed  therefor.     February  20. 

3856.  E.  Leconte.  Improvements  in  the  treatment  or 
regeneration  of  yeast  to  be  used  in  the  process  of  bread- 
making,  and  in  the  preparation  of  paste  and  dough  for 
pastrycooks  aud  biscuit-bakers.     March  11. 

3995.  G.  Dosmoud  and  F.  Rozes.  An  improved  process 
and  apparatus  for  preserving  meat  and  other  alimentary 
substances.     March  14. 

4102.  A.  A.  Brehier.  Improvements  in  the  preservation 
of  meat  and  other  articles  of  food,  such  as  poultry,  game, 
fish,  eggs,  cheese,  fruits,  vegetables,  &c.     March  15. 

B. — Sanitary  Chemistry. 

2563.  S.  F.  Milligan  and  R,  Barklie.  Apparatus  for  de- 
stroying deleterious  emanations  from  sewers.     February  18. 

3062.  F.  L.  H.  Danchell.  Improvements  in  the  treatment 
of  sewage  or  other  liquids  having  matters  in  suspension, 
and  in  means  or  apparatus  employed  therein.    February  26. 

3312.  W.  F.  Adency  and  W.  K.  Parry.  Improvements 
in  the  purification  of  sewage  and  other  waste  liquors  con- 
taining organic  matters.     March  1. 

C. — Disinfectants. 

3134.  I.  S.  McDougall  and  J.  T.  McDougall.  Improve- 
ments in  compounds  for  washing  or  dipping  sheep,  cattle 
and  horses  for  the  extermination  of  insects  or  parasites. 
Februarv  27. 

3628.  F.  Bale  and  C.  Sims.  Improvements  in  the 
manufacture  aud  production  of  hydroxyl  and  peroxide  of 
hydrogen  or  oxide  of  water,  and  in  the  apparatus  employed 
therein.     March  7. 

Complete  Specifications  Accepted. 

A. —  Chemistry  of  Foods. 

1889. 

3172.  F.  Sonstadt.  Processes  and  apparatus  for  pre- 
paration of  an  extract  of  coffee,  and  utilisation  of  the  by- 
products.    March  5. 
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1890. 

1326.  A.  Schmidt-Mulheim.  Method  and  apparatus  for 
production  and  preservation  of  sterilised  milk.     March  5. 

1328.  J.  T.  Appleberg.  Apparatus  for  and  method  of 
preserving  and  purifying  milk.     March  12. 

B. — Sanitary  Chemistry. 

1889. 

5753.  B.  Jagger,  H.  B.  Jagger,  and  A.  Turley.  Means 
for  purifying  sewage  and  other  waters,  and  for  deodorising 
and  utilising  the  solids  and  excreta.     March  12. 

8088.  C.  H.  Beloe  and  F.  Candy.  Purification  and 
filtration  of  sewage  and  other  foul  liquids.     March  12. 

C. — Disinfectants. 
1889. 

19,309.  G.  T.  Moody  and  F.  W.  Streat  field.  Producing 
and  liberating  aerial  or  gaseous  disinfectants.     March  19. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

2698.  W.  B.  Kemshead.  Improvements  in  the  manufacture 
of  paper  and  like  textile  fabrics.     February  19. 

2832.  E.  Applegarth.  Improvements  relating  to  the 
treatment  of  straw,  esparto  grass,  and  other  fibrous  materials, 
and  to  compounds  therefor.     February  21. 

3264.  A.  H.  Haigh.  Improved  waterproof  paper  and 
textile  fabrics.     March  1. 

3593.  S.  W.  Marchant,  jun.  Improvements  in  the 
manufacture  of  paper,  and  in  apparatus  therefor.     March  6. 

Complete  Specifications  Accepted. 
1889. 
17,496.  E.   A.  Blumel.     Covering   various    articles    with 
xylonite  or  celluloid.     March  19. 

19,638.  R.  Hannan.    Toilet  or  sanitary  paper.    March  12. 

1890. 

682.  O.  Imray. — From  the  Celluloid  Manufacturing  Co. 
Collar,  cuff,  and  front,  with  waterproof  body,  and  coverings 
having  a  coating  of  pyroxylene  varnish.     March  12. 

683.  O.  Imray. — From  the  Celluloid  Manufacturing  Co. 
Waterproof  collar,  cuff,  and  front,  composed  partly  of 
vegetable  parchment.     March  12. 

1514.  F.  C.  Alkier.  Extracting  substances  dissolved  in 
the  waste-water  of  paper  manufacture.     March  5. 


XX. 


-FINE  CHEMICALS,  ALKALOIDS,  ESSENCES, 
and  EXTRACTS. 

Complete  Specification  Accepted. 

1889. 

7391.  J.  F.  von  Mering.  Production  of  a  substance 
to  be  called  "  chloralforuiamide  "  or  "  chloralamide." 
February  26. 


XXL— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

3393.  E.  W.  Foxlee.  An  improved  flexible  film  as  a 
support  for  photographic  negatives  and  positives.     March  4. 

3958.  J.  W.  Clarke.  A  new  or  improved  process  for 
the  reproduction  of  photographs  or  other  devices  or 
purposes,  and  in  readily  reproducing  same.     March  13. 

Complete  Specification  Accepted. 


1889. 

8085.    H.    W.    Jones.      Production 
photographic  use.     March  12. 


of     developers     for 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

2547.  .1.  Y.  Johnson.— From  C.  Pieper,  Germany.  Im- 
provements in  the  manufacture  of  gunpowder  from  nitro- 
cellulose.    February  17. 

2769.  H.  A.  Schlund.  Improvements  in  percussion  fuses. 
February  20. 

2883.  D.  D.  Esson.    Improvements  in  fuses.     February  22. 
2960.  W.  D.  Borland.     Improvements  in  nitro-compouud 
powders  for  ballistic  purposes.     February  25. 

2993.  J.  Beswick.     Improvements  in  or  appertaining  to 

blasting  and  other  operations  where  gunpowder  is  not  used. 
February  25. 

3176.  C.  F.  Martin.  An  improvement  in  matches. 
February  28. 

3475.  J.  C.  Bull.  Improvements  in  percussion  fuses. 
March  4. 

3604.  F.  E.  D.  Acland.  Improvements  relating  to  time 
and  percussion  fuses.     March  6. 

3819.  E.  C.  Mance.  Improvements  in  signal  rockets. 
March  11. 

3852.  H.  H.  Lake.— From  S.  H.  Emmens,  United  States. 
Improvements  in  explosives.     March  11. 

3865.  M.  E.  Steedman.  An  improved  lucifer  match. 
March  12. 

Complete  Specifications  Accepted. 

1889. 

3761.  H.  C.  L.  Holden.  Electric  tubes  and  fuses  for 
firing  ordnance  and  exploding  torpedoes,  mines,  &c. 
March  12. 

4539.  ¥,.  Eisenmanu  and  A.  Arche.  Manufacture  of  picric 
acid.     March  5. 

5208.  C.  R.  E.  Bell.  Manufacture  of  matches,  and 
apparatus  therefor.     March  5. 

6185.  H.  T.  Arbuthnot  and  G.  Hookham.  Percussion 
fuses  for  explosive  shells.     March  12. 

6595.  L.  Cobbaert.  A  machine  for  the  continuous  manu- 
facture and  boxing  of  matches.     March  12. 
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NOTICES. 


In  accordance  with  the  provisions  of  Rule  18  of  the 
Bye-laws,  notice  is  hereby  given  that  those  Members  of 
Council  whose  names  are  placed  in  italics  in  the  annexed 
list  will  retire  from  their  respective  offices  at  the  forth- 
coming Annual  General  Meeting. 

Mr.  E.  Rider  Cook  has  been  nominated  to  the  offices  of 
President  and  Treasurer;  and  Sir  Lowthian  Bell,  Hart., 
E.R.S.,  has  been  nominated  Vice-President  under  Hide  11. 

Mr.  David  Howard,  Mr.  B.  E.  R.  Newlands,  ami  .Mr.  .1.  0. 
Stevenson,  M.P.,  have  been  nominated  Vice-Presidents  under 
Rule  8  ;  and  Mr.  R.  R.  Tatlock  and  Mr.  T.  W.  Stuart  have 
been  nominated  Ordinary  Members  of  Council  under  Rule  17 
in  the  place  of  Mr.  B.  E.  R.  Newlands  and  Mr.  J.  C. 
Stevenson,  M.P.,  nominated  Vice-Presidents. 

The  Foreign  Secretary  has  been  nominated  for  re-election. 
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Members  are  hereby  invited  to  nominate  fit  and  proper 
persons  to  fill  four  vacancies  among  the  Ordinary  Members 
of  Council  under  Rule  18.  Special  nomination  forms  for 
this  purpose  can  be  obtained  from  the  General  Secretary 
upon  application. 

Extract  from  Rule  18: — "  No  such  nomination  shall  be 
valid  unless  it  be  signed  by  at  least  ten  members  of  the 
Society  who  are  not  in  arrear  with  their  subscriptions,  nor 
unless  it  be  received  by  the  General  Secretary,  at  the 
Society's  office,  at  least  one  month  before  the  date  of  the 
commencement  of  the  Annual  General  Meeting,  to  the 
election  to  take  place  at  which  it  refers.  Nor  shall  any 
such  nomination  be  valid  if  the  person  nominated  be  in- 
eligible for  election  under  Rules  12  or  15.  No  member  shall 
sign  more  than  one  nomination  form. 


Annual  General  Meeting. 

Notice  is  hereby  given  that  the  next  Annual  General 
Meeting  will  be  held  in  Nottingham  on  Wednesday,  Thurs- 
day, and  Friday,  the  9th,  10th,  and  11th  of  July  next. 
Detailed  arrangements  and  the  programme  of  proceedings 
will  appear  as  soon  as  complete.  Tickets  of  membership 
will  be  issued  in  time  for  the  meeting,  and  will  form,  as 
heretofore,  vouchers  for  visits  to  works  and  excursions. 


Post  Office  Orders  should  be  made  payable  at  the 
General  Post  Office,  London,  to  the  Honorary  Treasurer, 
E.  Rider  Cook,  and  should  be  forwarded  to  him  at  Bow, 
unless  it  be  desired  to  notify  a  change  of  address. 


Members  who  require  extra  sets  or  back  numbers  of  the 
Journal  are  requested  to  make  application  to  the  General 
Secretary  only,  to  whom  also  changes  of  address  should  be 
communicated. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  41  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addrossed. 


The  Secretary  is  instructed  to  negotiate  for  the  purchase 
of  copies  of  the  Society's  Journal  for  January  1883,  and 
January,  February,  and  April  1886.  Members  possessing 
odd  copies  of  these  numbers  are  particularly  requested 
to  communicate  at  once,  stating  price  required,  with 
Mr.  Cresswell.  The  stock  of  all  other  numbers  is  at 
present  sufficient  for  the  Council's  requirements. 


LIST  OF  MEMBERS  ELECTED,  23rd  APRIL,  1890. 


Allen,  Wm.  N.,  2,  Chesnut  Street,  Philadelphia,  Pa., 
U.S.A.,  chemical  manufacturer. 

Bentz,  Ernest,  147,  Bishop  Street,  Alexandra  Park,  Man- 
chester, lecturer  on  dyeing. 

Blakey,  A.  J.,  Dudbridge  Mills,  Stroud,  Gloucestershire, 
foreman  dyer. 

Craig,   Saml.   E.,   110,   Cannon    Street,    London,   E.C., 

colliery  representative. 
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Kent,  author. 
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Pa.,  U.S.A.,  chemical  student. 

Morris,  Herbert  N.,  Littondale,  Manley  Road,  Manchester, 
chemical  student. 

Porter,  Herbert,  Pleasley  Meadows,  near  Mansfield, 
Notts,  wool  spinning  manager. 

Pullman,  Arthur,  "  Stalheim,"  Godalming,  Surrey,  leather 
manufacturer. 

Pullman,  Edw.  E.,  Westbrook  Mills,  Godalming,  Surrey, 
leather  manufacturer. 

Pullman,  Wm.  R.,  Hermitage,  Godalming,  Surrey,  leather 
manufacturer. 

Reid,  J.  Keith,  Buckingham,  Prov.  of  Quebec,  Canada, 
mining  agent. 

Rogers,  Harry,  5,  Stoke  Newingtou  Common,  London,  N., 
secretary  to  Patent  Stone  Co. 

Smith,  Henry  H.,  Royal  Laboratory,  Woolwich  Arsenal, 
S.E.,  analytical  chemist. 

Strawson,  Geo.  Fred.,  Newbury,  Berks,  chemical  manu- 
facturer. 

Studer,  Simon  J.,  Phoenix  Chemical  Works,  Bradford, 
Manchester,  chemist. 

Welsh,  Thos.  L.,  51,  St.  Vincent  Crescent,  Glasgow, 
chemical  student. 

Wetter,  Jasper,  433;  Strand,  London,  W.C.,  patent 
agent. 

Wood,  Ebenezer,  Stephenson  Street,  Canning  Town,  E., 
manufacturing  chemist. 

Wyatt,  Francis  (Ph.D.),  24,  Park  Place,  New  York, 
U.S.A.,  consulting  chemist. 


CHANGES   OF   ADDRESS. 


Babington,  P.,  l/o  Rotherham  ;  Astyra  Mining  Co.,  Dar- 
danelles, vi.1  Constantinople. 

Bayley,  Thos.,  l/o  Clonskeagh ;  3,  Herbert  Avenue, 
Merrion,  co.  Dublin. 
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Bell,  J.  Ralston,  l/o  Doncaster ;  27,  Lansdowne  Crescent, 
Glasgow. 

Branson,  F.  W.,  Journals  to  24,  Mount  Preston,  Leeds. 

Burrows,  Edw.,  Journals  to  Belle  Vue   Bond,  Low  Fell, 
Gateshead-on-Tyne. 

Collins,  C.  Spencer,  l/o  Manchester;   16,   Albert    Place, 
Leith  Walk,  Edinburgh. 

Collins,  H.  8.,  l/o  Thames  Street ;  c/o  Langtou  and  Co., 
38,  Wilson  Street,  Finsbury,  E.C. 

Donald,  W.  J.  A.,  Journals  to  Castle  Park,  Irvine,  N.B. 
Elborne,  Wm.,  l/o  Manchester;  4,  Willis   Koad,   Peters- 
field,  Cambridge. 

Eraser,  W.  J.,  Journals  to  98,  Commercial  Koad  East, 
London,  E. 

Grundtvig,  C.  H.  W.,  Journals  to  c/o  Lake  Copais  Co., 
Thebes,  Greece. 

Jenkins,  Thos.,  l/o  Wales;  Laboratorio,  Minas  de  Bio 
Tinto,  Spain. 

Kent,  W.  H.,  1/°  Wokingham  Road ;  The  Lodge,  Bul- 
mershe  Road,  Reading. 

Lake,  G.,  jun.,  l/o  Manchester ;  6,  Turn  Lee  Road, 
Glossop,  Derbyshire. 

Laws,  J.  P.,  Journals  to  32,  Holborn  Viaduct,  London, 
E.C. 

Leigh,  Cecil,  l/o  Seahain  ;  Adderley  Park  Rolling  Mills, 
Birmingham. 

Luck,  E.,  l/o  70;  122,  Stamford  Street,  London,  S.E. 

Luck,  H.  C,  l/o  70;  122,  Stamford  Street,  London,  S.E. 

Marshall,  Dr.  T.  K.,  l/o  Edinburgh;  Mason  College, 
Birmingham. 

Mitring,  E.  K.,  l/o  North  Water  Street;  423,  Superior 
Street,  Chicago,  111.,  U.S.A. 

Pitt,  Theo.,  l/o  16;  12,  Coleman  Street,  E.C. 

Reid,  W.  G.,  l/o  Galashiels  ;  3,  Findhorn  Place,  Edin- 
burgh. 

Renaut,  F.  W.,  l/o  Fulham;  19,  Great  George  Street, 
Westminster,  S.W.;  and  Journals  to  29,  Craster  Koad,  Elm 
Park,  Brixton,  S.W. 

Kobinson,  H.  H.,  l/o  Canton;  Imperial  College,  Hankow, 
China. 

Smith,  H.  H.,  Journals  to  Wilton  House,  Vicarage  Park, 
PUimstead,  S.E. 

Tervet,  R.,  l/o  Glasgow;  41,  Morpeth  Road,  South 
Hackney,  E. 

Tothill,  M.  A.  L.,  l/o  Riebeck  Square  ;  e  o  Castle  Chemical 
Co.,  Cape  Town,  South  Africa. 

Wills,  G.  S.  V.,  l/o  Tulse  Hill ;  Southwood,  Croham  Road, 
South  Croydon. 

Wilson,  C.  J.,  l/o  Gordon  Square ;  19,  Little  Queen  Street, 
Westminster,  s.W. 


I 


tonrjon  Jrrtion. 


Chemical  Society's  Rooms,  Burlington  House. 


Chairman  :  Darid  Howard. 
Committee: 


Sir  F.  A.  Abel. 
II.  E.  Armstrong. 

W.  Lant  Carpenter 
W.  Crowder. 
W.  J.  Dibdin. 
C.  Graham. 
S.  Hall. 

C.  C.  Hutchinson. 
Hon.  Local  Sec.  and  Treasurer:  Thos.  T/ircr,  Battersea,  S.W. 


R.  Messel. 

B.  E.  R.  Newlands. 

B,  Redwood. 
T.  Itoiile. 
John  Spiller. 
Wm.  Thorp. 

C.  R.  Alder  Wright. 


The  names  in  Italics  are  those  of  members  of  Committee  who 
retire  at  I  he  end  of  the  current  Session. 

The  following  have  been  electi-d  to  fill  the  vacancies  and  will  take 
office  in  July  next:—  Chairman:  T.  Tvrer ;  Secretary:  T  \V  1! 
Mumford;  Committee:  i.  Dewar,  A.  G.  Green,  C.  W.  Heaton, 
V.  Howard,  Vi .  S.  Squire,  T.  E.  Thorpe. 


SESSION  1S89-90. 
1890. 

May  3th  :— Mr.  M.  L.  Griffln.  "  Moisture  in  Paper  Pulp  '•  and 
other  communications. 

June  2nd:— Dr.  W.  S.  Squire.  "The  Artificial  Production  of 
Cold  theoretically  and  practically  considered." 

July  :— Annual  General  Meeting  in  Nottingham. 

Mr.  Wm.  Webster's  paper  on  "The  Electrical  Treatment  of 
Sewage    is  postponed. 


Meeting  held  Monday,  March  Zlst,  1890. 


Mil.    DAVID    JIOWAKD    IN    TDK    CHAIR. 


Bcatl). 

J.  B.  Hutcheson,  of  Glasgow  University,  at  Dunoon,  N.B. 
April  1 5th. 


NOTE     ON    A    .MACHINE    FOR    A    METHODICAL 
SEPARATION  OF  SOLIDS  AND  LIQUIDS. 

BY   W.    S.    SQUIRE,    PH.D. 

Some  time  ago  I  had  occasion  to  design  a  machine  for  the 
separation  of  solid  from  liquid  matters  in  such  a  way  that  the 
solid  matter  should  be  completely  washed  out  and  exhausted 
of  its  soluble  constituents,  while,  on  the  other  hand,  this 
should  be  accomplished  with  the  least  possible  dilution  of 
the  liquid.  As  this  machine  worked  very  well  in  practice, 
1  thought  a  description  of  it  might  interest  the  members  of 
the  London  Section  of  this  Society.  It  is,  however,  a 
machine  which  is  not  of  universal  applicability.  It  will 
not,  for  example,  deal  with  freshly-precipitated  sulphate  of 
barium,  or  anything  of  that  kind,  but  is  intended  rather  for 
dealing  with  vegetable  matters,  such  as  beetroot,  brewers' 
grains,  and  substances  of  that  description. 

This  machine  consists  of  a  series  of  cylinders,  usually 
four  in  number,  constructed  of  perforated  metal,  or  of  wire 
gauze,  or  of  cloth  stretched  on  suitable  frames.  These 
cylinders  revolve  horizontally,  but  slightly  inclined  over 
troughs  placed  underneath  them  to  receive  the  liquid  which 
passes  through,  while  the  solid  matter  is  discharged  at  the 
lower  end  of  the  cylinders  into  vessels  placed  so  as  to  receive 
it.  Each  of  these  vessels  is  provided  with  an  agitator  to 
mix  up  the  solid  matter  with  any  liquid  that  may  be  added 
to  it,  and  is  also  provided  with  a  pump  in  order  to  pump 
away  the  mixture  so  made. 

The  mixture  of  solid  and  liquid  matter  to  be  treated  is 
admitted  in  a  stream  into  the  upper  end  of  cylinder  No.  1. 
The  liquid  passes  through  into  the  trough  below,  while  the 
solid  matter  is  expelled  at  the  lower  end  of  the  cylinder 
into  the  vessel  placed  to  receive  it.  It  is  here  mixed  with 
the  liquor  flowing  from  the  trough  placed  under  cylinder 
No.  3,  and  the  mixture  is  pumped  into  cylinder  No.  2. 
The  liquid  which  passes  through  into  the  trough  below  is 
either   added  to  that   coming  from  cylinder  No.  1  or  it  is 


354 


THE  JOURNAL  OF  THE  SOCIETY   OE  CHEMICAL  INDUSTRY.       [April  so, lfwo. 


used  to  dilute  the  original  mixture  before  it  is  admitted  to 
cylinder  Xo.  1,  or  it  may  be  used  for  treating  fresh  solid 
matter,  the  soluble  constituents  of  which  it  is  desired  to 
extract.  The  solid  matter  expelled  from  the  lower  end  of 
cylinder  No.  2  is  in  like  maimer  mixed  with  the  liquid 
coming  from  the  trough  under  cylinder  No.  4,  and  is  then 
pumped  into  cylinder  No.  3.  The  solid  matter  expelled 
from  this  cylinder  is  mixed  with  water  or  other  menstruum 
and  pumped  into  cylinder  No.  4,  from  which  it  is  finally 
expelled,  washed  out  and  exhausted.     In  this  way  the  solid 


matter  travels  successively  from  cylinder  to  cylinder,  en- 
countering on  its  course  liquid  always  more  and  more  dilute 
whilst  the  liquid  travels  in  the  opposite  direction,  encounter- 
ing on  its  course  matter  more  and  more  charged  with  soluble 
matter.  If  the  exhaustion  is  not  complete  a  larger  number 
of  cylinders  may  be  used. 

Fig.  1  is  a  side  elevation  of  the  apparatus.  Fig.  2  is  a  plan 
in  which  two  of  the  four  cylinders  are  shown  in  view  and  two 
in  section.  Fig.  :i  is  an  elevation  of  the  upper  ends  of  the 
four  cylinders,  and  Fig.  1  is  an  elevation  of  the  lower  ends 


RK.  1. 


Fig.  2. 


Fig.  :s. 
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of  the  four  cylinders  where  the  solid  matter  is  discharged. 
ABCD  are  the  four  perforated  cylinders,  K  F  (1  11  are  the 
four  troughs  into  which  the  liquid  falls  through  the  perfora- 
tions of  the  cylinders.  (In  this  case  there  are  only  two 
troughs,  bat  each  is  divided  into  two  by  a  division  in  the 


centre  so  as  practically  to  form  four  troughs.)  1  J  K  are 
the  vessels  into  which  the  solid  matter  is  discharged  from 
the  months  of  the  revolving  cylinders,  and  L  M  N  are  the 
pumps  by  means  of  which  the  mixture  of  solid  and  liquid 
matters  arc  pumped!  nto  the  successive  cylinders. 


Fig.  4. 


The  perforated  cylinders  may  be  made  in  one  piece,  but 
I  prefer  to  build  them  up  of  short  perforated  drums  bolted 
to  fiat  spoked  wheels  a  a  (Fig.  2)  keyed  on  to  the  driving 
shafts  b  b.  The  upper  ends  of  the  cylinders  are  closed  by 
means  of  a  plate  with  an  orifice  in  the  centre  furnished 
with  a  short  drum  (r)  not  perforated,  which  serves  for  the 
introduction  of  the  mixture  of  solid  and  liquid  matters  l>y 
means  of  pipes  entering  these  drums  by  the  side  of  the 
driving  shafts.  The  other  end  of  the  cylinders  consists  of 
a  drum  of  metal  d  of  the  same  diameter  as  the  cylinder, 
but  not  perforated,  furnished  with  spokes,  and  keyed  on  to 
the  driving  shaft.  Through  these  drums  the  solid  matters 
are  discharged.  These  drums  run  on  small  wheels,  e  e 
(Figs  1  and  4),  which  support  the  lower  end  of  the  cylinder. 

The  vessels  UK  into  which  the  solid  matter  is  discharged 
are  furnished  with  agitators  ff  which  stir  up  and  mix  the 
discharged  solid  matter  with  any  liquid  which  may  run 
into  these  vessels.  The  pumps  LMN  are  lift  and  force 
pumps  connected  by  the  pipes  (j  g  with  the  receiving  vessels, 
and  are  intended  to  pump  the  mixture  of  solid  and  liquid 
matters  into  the  cylinders.  Both  pumps  and  agitators  are 
driven  by  means  of  an  overhead  shaft  h  furnished  with 
eccentrics  and  bevil  wheels  for  that  purpose.  The  cylinders 
are  driven  by  means  of  a  main  shaft  i  by  means  of  mitre 
wheels  keyed  on  to  the  main  shaft  and  the  driving  shafts  of 
the  cylinders. 

The  course  of  the  operation  is  as  follows  : — The  mixture 
of  solid  and  liquid  matters  is  introduced  into  the  cylinder  A 
through  the  small  drum  c.  As  the  cylinder  revolves  the 
liquid  runs  through  the  perforations  of  the  cylinder  into 
the  trough  E  placed  below  it,  and  is  drawn  off  by  the 
pipe  .r.  The  solid  matter  in  consequence  of  the  inclined 
position  of  the  cylinder  gradually  makes  its  way  to  the  lower 
end,  where  it  is  discharged.  As  the  solid  matter  has  been 
thoroughly  rolled  over  and  puddled  in  its  course  from  the 
upper  to  the  lower  end  of  the  cylinder,  it  is  deprived  of 
most  of  the  liquid  matter.  It  is  discharged  into  the  vessel  I, 
where  it  meets  the  liquid  matter  flowing  from  the  trough  G 
placed  below  the  cylinder  C  through  the  pipe  /,  and  the 
mixture  so  formed  is  pumped  by  the  pump  L  through  the 
pipe  k  into  the  cylinder  B.  The  liquid  which  runs  through 
into  the  trough  F  may  be  mixed  with  the  liquid  which  falls 
into  the  first  trough  E,  or  it  may  be  used  for  treating  a  fresh 
quantity  of  solid  matter  before  it  is  introduced  into  the 
cylinder  A.  The  solid  matter  which  is  discharged  into  the 
vessel  J  is  mixed  with  the  liquid  from  the  trough  H  under 
the  cylinder  D  through  the  pipe  /,  and  the  resulting  mixture 
is  then  pumped  by  means  of  the  pump  M  through  the 
pipe  m  into  the  cylinder  C.  The  liquid  which  passes  through 
this  cylinder  falls  into  the  trough  G  and  flows  through  the 
pipe  j  to  the  vessel  I.  The  solid  matter  is  discharged  into 
the  vessel  K,  where  it  is  mixed  with  water  oi  other  menstruum 


used  to  exhaust  and  wash  out  the  solid  matter.  This 
mixture  is  then  pumped  by  the  pump  N  through  the  pipe  n 
into  the  cylinder  I).  The  liquid  which  runs  through  the 
cylinder  ])  falls  into  the  trough  H  and  flows  through  the 
pipe  /  to  the  vessel  J.  The  solid  matter  is  discharged  from 
this  last  cylinder  I),  washed  out,  and  exhausted  of  its 
soluble  matter. 

It  will  he  noticed  that  the  solid  matter  travels  progressively 
from  A  to  B,  from  B  to  C,  and  from  C  to  D,  while  the  liquid 
travels  in  the  opposite  direction,  from  D  to  C,  from  C  to  B, 
and  if  used  as  the  solvent  of  the  soluble  matters  of  any  fresh 
solid  matters  from  B  to  A.  The  process  is,  therefore, 
thoroughly  methodical  and  continuous,  and  while  on  the 
one  hand  a  very  concentrated  solution  of  the  soluble  matters 
is  obtained,  on  the  other  hand  the  solid  matter  is  obtained 
thoroughly  exhausted  of  its  soluble  constituents. 

Although  I  prefer  to  use  cylinders  for  the  purpose  indicated, 
the  inclined  revolving  perforated  chambers  may  be  of 
hexagonal,  octagonal,  or  polygonal  section. 

When  the  apparatus  is  at  work  the  separated  liquor  is 
discharged  in  a  constant  stream,  while  the  exhausted  solid 
matter  falls  continuously  from  the  mouth  of  the  last 
cylinder. 

Discussion. 

The  Chairman  said  that  chemical  engineering  was  a 
subject  of  primary  interest  to  this  Society,  and,  recognising 
the  importance  of  the  subject,  the  Society  was  always  glad 
to  welcome  the  suggestions  of  its  engineering  members. 
In  the  subject  of  the  paper  before  them,  they  had  one  of 
those  valuable  suggestions  which  would  be  found  applicable 
to  a  large  number  of  bodies,  and  whose  importance  was 
enhanced  by  its  suggestiveness  of  even  further  applica- 
tions than  those  referred  to  by  the  inventor.  There  was 
one  point  of  general  practical  interest  which  occurred  to 
him  : — How  to  get  the  maximum  of  exhaustive  effect  with 
a  minimum  of  wash-water  or  solvent.  The  problem  pre- 
sented itself  differently  in  different  industries,  whether  in 
exhausting  black  ash  or  in  making  the  tincture  of  a  valuable 
drug.  The  apparatus  described  by  Dr.  Squire  seemed  to 
him  to  be  a  happy  solution  of  at  least  one  form  of  the 
problem. 


— ^jjaoajW" 
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WOOL-FAT   AND   PROCESSES  OF  OBTAINING  IT, 
WITH  SPECIAL  RELATION  TO  WOOL-WASHING. 

BY    H.    W.    LANGBECK. 

Wool-fat  mixed  with  water,  in  relation  to  medicine,  Las 
first  been  mentioned  by  Dioscorides,  a  Greek  physician  and 
author,  living  in  the  first  century  a.d.  Such  mixture  of 
wool-fat  and  water  was  then  called  "Oesypus"  (Oi<ru7ros), 
and  it  retained  this  name  for  many  centuries.  Plinius  also 
gives  a  description  of  Oesypus  and  how  it  is  to  be  prepared. 
The  Greek  text  and  its  translation  into  English  is  as 
follows : — 

Ketp.  ir5'.— Ilepl  O'htvttou. 
Ofoviros  Si  Ae'yerai  to  €K  tgjV  olffvirrtpwv  ipiwv  Aiiros'  '6  Kara- 
(TKfvdjfis  outws*  Aafiicv  epia  fxaAaKa  olffuwripd  tKtcAvvov  fJ.$] 
iOTpovQiap.iva  8epu<p  vSart,  dfia  <fV0Aij3o>i<  iratrav  Tijv  frimapiav, 
i)v  flaAuv  (is  KpaTjjpa  irAarinrrofioif  Kal  iirixeas  v8up  dvdxa 
dpVTTJpi  Tapdffffuv  fiaySatuis,  ^ais  aV  dcppiaij  •  rj  £vAcp  dvardpa(T<T( 
(vravas,  fJ.£XPLS  &v  °  to\i)s  dtppds  Kal  puirapbs  <ruAA(yf, ,  (Ira 
KardpfiauK  flaAaWj;,  Kal  oVe  Karaarf  to  i-nivrixdp-cov  Aiiros, 
dvaAau^atx  els  eVepoi/  Kepa^eoOv  dyyeiov,  e'mxt'as  T6  iStiap  els 
rbv  Kparrjpa,  TraAw  TapaoTre  Kal  KaTap^auve  Tij  OaAaW;)  rbv 
dtppbv,  Kal  dva\d,uf}avc  •  Kal  -rb  avrb  iroiei,  dxP'S  dv  p-ijKeVi  dtppbs 
itpitTTTirat,  SairavT)8hT0S  too  AIttovs.  Tbv  jxivToi  dvyp-qulvov 
oXavnov  rfj  x*lP^  V-aAd£as,  irapaxpw Ma  dvatpou,  u  two.  *x€l 
aKaQapalav,  arpayyifyv  rb  trpi^iov  vSup  Kal  &AAo  e:nxeW  Kal 
kivuv  rjj  x(LPl>  &XPls  &v  irposayofxei/os  rij  yAoirrj)  p.r)  Sawy, 
Troaws  Si  <TTV<prj,  Anrapbs  Kal  icaBapbs  Kal  AeuKbs  <pavji  '  o'drw  Si 
a7roTi'0eo"o  els  dyyzlov  K(pap.(ouv  '  iv  7JAia>  Si  dipnoi  ytvtadw  iravra ' 
evui  Si  5iri9rj<ravT€s  rb  A'lttos  ttKvvovoiv  hi  ilSaTi  i^uxpv,  Ta*"s 
Xepalv  dvarplfiovTes,  as  tV  KripaiT-ijv  al  yvva~M(s  •  yiv(rai  Si  & 
rotouTos  AtvKOT(pos  '  ol  Si  TrAvvavTes  Ta  i'pia  Kal  (KdAtyavrts  top 
piiirov,  ttyovai  /aefr"  ifSerros  iv  Ae^rjTi  Trupl  Koviptp,  Kal  to  eirKTTa- 
ptvov  Aiiros  d<patpovvr(S  irAvvovoiv  {Joan,  wffir(p  uprjTat '  Kal 
Siu'AiVarres  eis  Aoirdbiov  Kepafieouv,  ex0"  ^aP  Stpp-bv,  Awip  tI 
paKei  Trepmwp.do-avTts,  -ridiaaiv  iv  yAicp,  MeXP's  «"  aurdpKas 
iraxvs  Kal  AeuKbs  yivriTaf  ecioi  5e  Sid  5u'o  T\p.epiiv  dnoxeoi/Tes  to 
irpaiToc  vSwp,  aAAo  cirixtoi/irii'  ■  eori  Si  HiAritiiv  6  do-Tpoi/9io-T05 
Kal  Ae?os,  6£uv  ipiuv  ulauwqpdii/,  dvaTpifidp-evos  T€  fxed'  vSaros 
tyvxpou  *v  pvaKt,  Kal  AevKaipd/xeyos,  Kal  ou5iv  %x^v  ^v  iavTtf 

(TKA-npbl/  IJ   (7llJ/f(TT>)KOS,    il'sITfp    &    SoAl^Ofiej/OS  KTjpcUTJ)    4j    ITTe'aTl. 

AvvajXLV  8*  exei  Sepp.avTmriv,  vA-qpumKTlv  iAKuv,  p.aAaKTiKrjv, 
fia'Aiara  ^av  irepl  SaKTu'Aiof  Kal  varepav  avv  jaeAiAwVw  Kal 
$ovrvp<p. 

"Chap.  84. — Concerning  Wool-fat. 
"  Wool-fat  is  called  the  grease  out  of  the  filth  of  new  shorn 
wool.  You  will  prepare  it  in  this  manner  :  Having  taken 
sweet  newly  shorn  wool,  not  treated  with  soap  wort,  wash  it 
in  hot  water,  at  the  same  time  squeezing  out  all  the  filth  ; 
having  put  this  into  a  wide-mouthed  vessel  pour  water  over 
it,  and  agitating  it  violently  until  froth  is  formed,  pour  it 
out  again  of  the  vessel ;  or  agitate  it  vigorously  with  a  stick 
until  much  scum  and  tilth  collects  ;  thereupon  sprinkle  sea 
water  over  it,  and  when  the  fat  swimming  on  the  top  has 
set  put  it  into  another  earthenware  vessel ;  pour  more  water 
into  the  tub,  stir  it  up  again,  sprinkle  the  froth  with  sea 
water  and  take  it  out  again,  and  do  so  until  after  the  fat  has 
been  exhausted,  no  more  froth  gathers.  Smooth  the 
collected  wool-fat  with  the  hand,  and  if  there  is  any  filth 
remove  it  forthwith,  squeezing  out  the  first  water  and 
pouring  on  fresh  and  agitating  it  with  the  hand  until  applied 
to  the  tongue,  it  does  not  bite  but  has  an  astringent  taste 
and  looks  brilliant  and  pure  and  white.  In  this  condition 
store  it  away  in  an  earthenware  vessel.  Hut  all  must  he 
made  in  hot  sunshine.  Some  treat  the  fat  by  washing  it 
in  cold  water,  rubbing  it  with  the  hands  as  women  (do 
with)  wax,  thus  it  is  rendered  whiter.  Others,  after  wash- 
ing the  wool  and  squeezing  out  the  grease,  hoil  it  together 
with  water  in  a  cauldron  over  a  slow  fire,  and  having 
gathered  the  fat  which  swims  on  the  top  they  wash  it  with 
water,  as  has  been  said,  and  straining  it  into  an  earthenware 


dish  containing  hot  water,  and  covering  it  with  a  linen  cloth 
they  place  it  into  the  sun  until  it  becomes  sufficiently  thick 
and  white.  Some  pour  off  the  first  water  after  a  lapse  of 
two  days,  and  pour  on  fresh.  Better  is  that  which  has  not 
been  treated  with  soap  wort  and  is  smooth,  smelling  of  the 
oily  wool,  washed  with  cold  water  in  a  shallow  dish,  and 
having  been  bleached  and  containing  in  itself  no  hard  or 
solid  (particles),  as  for  instance  that  which  is  adulterated 
with  wax  or  tallow.  It  possesses  a  power  to  close  up  wounds, 
to  soften  especially  with  melilot  and  butter." 

Nicolas  Culpcper,  gentleman  student  in  physiek  and 
astrology,  in  his  Pharmacopoeia  Londinensi*,  published 
1653,  gives  also  a  recipe  for  making  Oesypus  : — ■ 

"  The  Manner  of  Preparing  Oesypus. — Take  of  wool 
uneleansed  which  was  taken  off  from  the  neck,  ribs,  and 
shoulder  pits  of  the  sheep,  put  it  into  warm  water  oftentimes, 
and  wash  it  diligently  till  all  the  fatness  be  come  off  from 
it  into  the  water  ;  afterwards  press  it  out  and  lay  it  by,  then 
pour  that  fat  and  filthy  water  out  of  one  vessel  into  another, 
holding  the  vessel  on  high,  pouring  and  repouring  till  it  be 
frothy,  then  again  take  away  the  fat  that  swims  at  the  top, 
do  so  so  often  till  no  more  froth  appear  nor  fat  swims  at 
top;  then  take  the  fat  with  the  froth  and  wasli  it  up  and 
down  with  your  hand  in  clear  water  so  often  and  so  long  till 
the  filth  be  washed  from  it,  which  may  be  known  by  the  water 
remaiuiug  clear,  and  the  fat  being  tasted  do  not  bite  your 
tongue,  then  keep  it  in  a  thick  and  clean  pot  in  a  cold 
place." 

There  is  another  recipe  for  making  the  above  preparation, 
published  1680,  where  it  is  described  as  free  from  dirt,  not 
biting  the  tongue,  and  of  white  appearance. 

In  later  Pharmacopoeias  or  Dispensatories  "  Oesypus  "  is 
not  mentioned ;  it  seems  it  has  been  abandoned  together 
with  many  other  antique  remedies,  such  as  burnt  swallows, 
fox  lungs,  man's  cranium,  &c. 

In  the  year  1868,  Hartmann  analysed  the  fat  obtained 
from  wool  l^-  means  of  solvents  and  found  it  to  consist 
chiefly  of  the  ethers  of  fatty  acids  and  the  ethers  of 
cholesterine  with  fatty  acids. 

Two  years  later,  A.  Schulze  proved  also  the  presence  of 
isocholcsterine  ethers  with  fatty  acids  {vide  Beriehte  der 
deutschen  Chemischen  Gesellschaft). 

Later  on  Drs.  Iirauu  and  Liebreich,  working  on  raw  wool- 
fat,  so-called  recovered  fat,  consisting,  besides  of  the  above- 
named  substances,  also  of  the  fatty  acids  of  the  soap  which 
is  used  in  washing  wool,  took  out  a  patent  (18J2)  for  the 
purification  of  wool-fat,  which,  mixed  with  water,  they 
termed  "  Lauoline."  They  described  their  lanoline  as  a 
combination  of  pure  wool-fat  with  water. 

The  appearance  of  this  preparation  showed  that  it  was 
far  from  pure,  the  colour  of  their  anhydrous  wool-fat  was 
greenish-brown,  and  when  mixed  with  water,  dirty  yellow, 
containing  still  free  fatty  acids,  and  if  kept  for  some  time, 
even  in  a  closed  vessel,  assumed  a  brown  colour  on  the 
surface,  besides  retaining  the  characteristic  disagreeable 
smell  of  sheep.     It  is  prepared  thus  : — 

"  Fresh  lye,  from  wool-washing  works,  passes  through  a 
centrifugal  apparatus  in  which  the  dirt  and  water  are 
separated  from  each  other,  the  raw  lanoline  is  kneaded  with 
cold  flowing  water  until  the  water  which  flows  away  is  as 
clear  as  the  inflowing  water." 

This  process  seems  to  be  copied  from  the  recipes  of 
Dioscorides,  Plinius  and  Culpeper. 

"  The  raw  lanoline  is  then  heated  with  water  whereby  it 
is  separated  into  water  and  fat,  and  the  latter  skimmed  off. 
It  can  then  be  again  operated  on  in  a  centrifugal  apparatus, 
or  dissolved  in  ether,  ethylie  or  methylie  spirits  or  other 
solvents." 

This  does  not  seem  correct,  as  the  cholesterine  ethers  of 
the  fatty  acids  which  constitute  the  pure  anhydrous  wool-fat 
are  insoluble  in  ethylie  or  methylie  spirits. 

"  The  solvents  can  afterwards  be  recovered.  The  fat  so 
cleansed  is  kneaded  with  water,  with  which  it  combines  to 
make  a  perfectly  white  neutral  inodorous  unguent.  Instead 
of  the  lye,  raw  wool-fat  emulsified  with  alkalis,  soap,  or  a 
mixture  of  both  is  subjected  to  the  above  process." 

In  December  1883  the  Fabric  Chemischcr  Producte  in 
Berlin  (Messrs.  Jane   and   Darmstadter)    patented  another 
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process :  "  In  the  emulsified  wool-fat  fat  and  water  are 
separated  by  allowing  the  liquid  to  stand  for  some  time, 
as  then  separation  will  take  place  spontaneously,  and  the 
upper  layer  consisting  of  the  fat  can  then  he  treated  as 
stated  in  the  former  patent,  1882.  The  separation  also  takes 
place  and  more  quickly  if  a  strong  and  copious  jet  of  water 
is  allowed  to  flow  into  the  emulsion  liquid.  The  separation 
may  be  also  easily  effected  if,  instead  of  soluble  alkaline 
soaps,  those  of  insoluble  alkaline  earth  or  heavy  metals  are 
used  in  emulsifying  the  wool-fat,  but  in  this  case  the 
separation  of  wool-fat  and  insoluble  soap  is  more  difficult." 

Other  vegetable  ingredients  are  mentioned,  which  tend 
to  emulsify  the  wool-fat,  such  as  pancreatine,  and  drugs 
containing  saponine. 

On  the  8th  of  January  1886  the  same  firm  applied  for 
ajiother  patent,  in  which  they  propose  to  either  dissolve  the 
emulsified  wool-fat  in  suitable  solvents,  such  as  benzine, 
benzol,  xylol,  toluol,  isobutylalcohol,  amylalcohol,  sulphide 
of  carbon,  &c,  which  dissolve  the  fat  and  the  existing 
soaps,  and  leave  the  impurities  undissolved.  Or  to  treat 
the  raw  wool-fat  with  such  solvents  as  will  dissolve  the 
fat  only,  and  leave  the  soaps  undissolved,  for  instance  ether 
and  acetone.  Working  on  raw  wool-fat  the  fatty  acids 
contained  in  the  latter  are  saponified  by  alkalis,  alkaline 
earth,  or  the  oxides  of  the  heavy  metals,  ami  then  treated 
with  either  of  the  above-named  solvents. 

Both  methods  are  impracticable,  as  the  emulsified  wool- 
fat  forms,  when  stirred  or  shaken  with  any  of  these  solvents, 
a  jelly,  which  it  is  almost  impossible  to  separate. 

A  patent  was  taken  out  by  myself  and  my  assistant, 
Mr.  Ritsert,  on  May  7th,  1886,  by  which  we  treat  the  raw 
wool-fat  with  boiling  alcohol,  containing  about  10  per  cent. 
of  ether,  by  which  means  we  dissolve  the  free  fatty  acids, 
the  free  cholesteriue  and  isocholesterine,  and  the  volatile 
ethers  of  the  free  fatty  acids  present  in  the  raw  wool-fat. 
The  remaining  cholesterine  ethers  are  then  treated  with 
steam  in  order  to  drive  off  remnants  of  the  solvent.  Or, 
we  dissolve  the  raw  wool-fat  in  ether  and  separate  the 
cholesterine  ethers  by  the  addition  of  alcohol.  Thus 
purified,  they  are  mixed  with  about  20  per  cent,  of  water 
and  called  by  us  cholesterinol. 

Instead  of  working  on  raw  wool-fat  we  may  use  the  lyes 
of  wool-washing  works. 

Wool-fat  thus  purified  leaves  much  to  be  desired,  as  the 
presence  of  cholesterine  ethers  of  higher  inciting  point,  wax- 
like, render  it  tough,  and  make  it  unfit  for  pharmaceutical 
or  cosmetical  purposes. 

1  obtained  a  second  patent  in  September  of  the  same  year, 
by  which  I  use  either  the  lyes  of  the  wool-washing  works  or 
raw  wool-fat,  commercially  known  as  recovered  fat.  In 
working  with  the  latter,  I  first  separate  the  free  fatty  acids 
by  means  of  solvents,  such  as  alcohol,  mixed  either  with 
ether,  chloroform,  carbon  bisulphide,  acetone,  benzoline,  or 
naphtha,  or  by  distilling  the  fatty  acids  off,  preferably  by 
superheated  steam,  at  a  temperature  of  400° — 450°  F. 

The  fatty  residue,  after  separation  of  the  acids,  is  then 
filtered  through  animal  charcoal,  especially  that  known  as 
prussiate  waste,  and  this  may  be  done  in  either  of  two 
ways :  either  by  maintaining  the  fatty  matter  in  a  fluid 
condition  by  heat  applied  to  it  and  to  the  filter,  or  by  first 
dissolving  the  fatty  matter,  preferably  in  benzoline,  carbon 
bisulphide,  or  acetone,  and  filtering  the  solution.  The 
solvent  is  then  recovered  by  distillation,  and  steam  or  warm 
air  is  blown  through  the  fatty  matter  until  all  traces  of  the 
solvent  have  disappeared,  when  such  has  been  used.  The 
so  purified  wool-fat  is  anhydrous,  of  a  yellow  colour,  and 
free  from  smell ;  if  required,  as  basis  for  ointments, 
pomatums,  &c,  20 — 30  per  cent,  of  either  water  or  a 
solution  of  peroxide  of  hydrogen  are  incorporated  with  it, 
thus  producing  a  pure  white  material. 

Dr.  A.  von  Rad,  of  Bavaria,  applied  for  a  German  patent 
in  March  1887.  In  his  process  he  precipitates  the  lyes  of 
wool-washing  works  with  slaked  lime  and  deodorises  the 
precipitate  by  means  of  chlorinated  lime  or  manganate  or 
permanganate  of  potash  or  soda.  The  precipitate  is  then 
dried  and  the  wool-fat  dissolved  out  successively  by  alcohol, 
benzine,  carbon  bisulphide,  benzol,  and  a  mixture  of  ether 
and  chloroform,  and  in  order  to  give  to  this  fat  a  proper 


consistency,  he  mixes  it  with  neutral  ethyl  or  methyl  ethi  is 
of  oleic  acid  and  calls  it  "  Lanesine." 

Later  on  Dr.  von  Rad  obtained  a  second  patent  for  a 
process  by  which  he  heats  raw  wool-fat  with  alcohol  and 
sulphuric  acid,  thereby  changing  the  free  fatty  acids  into 
the  corresponding  ethers. 

Messrs.  Singer  and  Judell  extract,  the  fat  from  wool  by 
means  of  carbon  bisulphide,  a  method  tried  years  ago,  but 
abandoned  owing  to  the  difficulty  of  rendering  the  wool 
odourless,  or  when  driving  off  the  solvent  by  heat  spoiling 
the  wool.  Messrs.  Singer  and  Judell  seem  to  have  avoided 
this  difficulty  by  using  a  very  elaborate  apparatus  (this 
Journal,  1889,  24). 

In  order  to  prepare  wool  for  the  spindles,  the  dirt,  fat, 
salts,  soap,  &c.,  naturally  contained  in  wool,  must  be 
separated  from  it.  This  is  generally  done  by  washing  and 
scouring  the  wool  with  soap  lyes,  which  are  then  called 
liquor,  and  are  of  a  dirty,  greyish,  milky  appearance  of  the 
smell  of  ordinary  soapsuds  when  fresh,  of  a  putrid,  ammo- 
niacal  smell  after  standing  some  time,  and  consist  chiefly 
of  potash  salts,  naturally  found  in  the  fleece  of  sheep,  of 
wool-fat,  dirt,  and  soap. 

Formerly  this  liquor  was  wasted  :  in  later  years  it  was 
saturated  by  means  of  acids,  especially  sulphuric  arid. 
thereby  recovering  part  of  the  fat.  By  this  treatment  the 
soap  that  has  been  used  in  scouring  is  decomposed,  and  its 
fatty  acids,  together  with  the  wool-fat  and  dirt,  form  a 
so-called  magma,  from  which  after  dehydrating  the  fats  are 
obtained  by  hot  pressure  ;  these  are  then  remelted,  allowed 
to  settle,  and  tilled  into  casks.  Till  about  two  years  ago  the 
value  of  such  recovered  fat  was  11.  per  ton;  now  HZ.,  12/., 
and  even  132.  are  obtained,  because  large  quantities  are  used 
in  the  United  States  for  softening  leather.  I  am  told  that 
in  the  course  of  12 — 18  months  the  thus  greased  leather 
deteriorates  on  account  of  the  large  amount  of  the  free  fatty 
acids  present  in  the  fat.  Coarse  wool  contains  about  7 — 10 
per  cent,  of  fat,  whilst  fine  wool,  such  as  imported  from  the 
Cape,  Australia,  and  New  Zealand,  contains  30 — 40  and  even 
50  per  cent. ;  but  the  liquor  yields  by  the  acid  treatment 
only  about  half  the  quantity  it  contains. 

By  my  present  invention  I  recover  all  the  fat  as  well  as 
the  potash  salts,  dirt,  and  soap  used  in  washing  wool. 

The  wool  is  twice  soaked  in  warm  water  of  a  temperature 
not  exceeding  110°  F.,  and  pressed  or  dried  by  centrifugal 
action.  The  water  thus  obtained  contains  the  potash  salts 
naturally  present  in  wool,  together  with  a  small  quantity  of 
potash  soap,  formed  by  the  action  of  potash  on  the  choles- 
terine ethers  and  volatile  acids,  and  also  part  of  the  dirt  adher- 
ing to  the  wool ;  it  is  allowed  to  settle  and  then  concentrated 
in  a  suitable  vacuum  apparatus,  preferably  a  quadruplex 
Yaryau,  then  finally  evaporated  and  dried,  thereby  obtaining 
the  potash  salts  in  an  alkaline  but  impure  condition  ;  or  the 
water  is  saturated  with  hydrochloric,  sulphuric,  or  phosphoric 
acid,  in  order  to  more  speedily  form  a  sediment,  and  con- 
centrated as  before,  thereby  obtaining  the  potash  salts  as 
chlorides,  sulphates,  or  phosphates.  The  sediment  is  either 
dried  by  heat,  filter  press,  or  centrifugal  apparatus,  or  the 
potash  salts  are  dried  together  with  the  dirt  and  used  as 
manure.  If  it  be  desired  to  obtain  the  potash  salts  in  a 
purer  state,  they  have  to  be  calcined,  lixiviated,  and  re- 
crystallised. 

After  concentrating  the  water  and  acidifying  it  the 
emulsion  is  broken  up  and  the  small  quantities  of  fat, 
together  with  the  dirt,  are  removed  and  worked  up  together 
with  the  concentrated  liquor  of  the  subsequent  washing  with 
soap  lye. 

After  the  first  treatment  with  water,  the  wool  is  washed 
and  scoured  with  soap  lye,  consisting  generally  of  an  emulsion 
of  olive  oil  and  potash  lye,  diluted  with  water,  by  which 
means  all.  the  fat,  together  with  the  remaining  dirt,  is 
removed  and  forms  with  the  lye  an  emulsion  ;  the  wool  is 
then  rinsed  in  water,  pressed,  and  dried.  The  emulsion, 
together  with  the  rinsings,  are  as  far  as  possible  concentrated 
in  a  Yaryan  apparatus  and  treated  repeatedly  with  a  mixture 
of  alcohol  and  water,  for  economy's  sake  methylated  or 
otherwise  denaturated  spirit.  I  take,  for  instance,  equal 
parts  of  spirit  and  water,  but  it  may  be  varied  to  three  parts 
of  spirit  and  two  parts  of  water,  or  two  parts  of  spirit  and 
three  parts  of  water. 
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By  this  treatment  the  emulsion  is  broken  up  and  the  soap 
dissolved  in  the  diluted  spirit,  leaving  behind  the  wool- fat 
and  dirt;  the  soap  and  spirit  are  separated  and  recovered 
by  distillation. 

The  wool-fat  is  then  extracted  from  the.  dirt  either  by  hot 
pressure  or  by  means  of  solvents,  such  as  carbon  bisulphide 
or  benzine,  "for  instance,  and  the  solvent  recovered  by 
distillation. 

The  wool-fat  is  then  practically  free  from  soap  and  dirt, 
and,  being  also  free  from  fatty  acids,  forms  a  valuable 
lubricant  or  leather  grease,  or  it  can  be  further  purified  by 
my  patented  process  described  before.  The  recovered  soap 
is  by  itself  unsuitable  for  washing  purposes,  because  it 
contains  a  large  amount  of  a  soap  which  does  not  give  a 
good  lather  with  water,  besides  also  a  small  quantity  of 
cholesteriue  ethers  of  a  higher  melting  point,  probably 
stearate  of  cholesterine,  which  can  be  separated  by  treatment 
with  strong  spirit. 

It  is  advisable  to  filter  the  soap  solution  when  cold  through 
flannel  hags ;  the  filtered  liquid  consists  chiefly  of  oleine 
soap  and  is  recovered  by  distilling  off  the  solvent,  whilst  the 
remnant  on  the  filters  can  be  made  use  of,  after  decomposition 
with  acids,  for  the  manufacture  of  candles,  for  instance. 
This  remnant  soap  is  very  sparingly  soluble  in  water,  but 
dissolves  easily  iu  hot  spirit,  from  which  solvent  it  separates 
whilst  cooling,  similar  to  stearine  soap. 

I  continue  studying  the  nature  of  the  fatty  acids,  of  which 
this  soap  is  composed,  and  shall  later  on  report  about  it. 

Sometimes  it  may  be  desired  not  to  recover  the  potash 
salts  and  dirt  separately  ;  in  that  case  the  water  iu  which  the 
wool  was  soaked  is  to  be  concentrated  and  dried  without 
allowing  it  to  settle  ;  or  it  may  not  be  required  to  recover 
the  soap  separately.  In  that  case  the  preliminary  soaking  of 
the  wool  can  be  dispensed  with,  and  the  wool-washing  water 
is,  after  concentration,  over-saturated  with  an  acid,  such  as 
sulphuric  acid  for  instance,  and  heated,  by  which  means  the 
soap  is  decomposed  and  the  so  liberated  fatty  acids  of  the 
soap,  together  with  the  wool-fat  and  dirt  separated  from  the 
water,  aud  recovered  either  by  hot  pressure  or  solvents  as 
above  stated. 

Instead  of  concentrating  the  wool- washing  water  or  liquor, 
common  salt  in  sufficient  quantity  may  be  added ;  in  this 
way  the  wool-fat,  soap,  and  dirt,  are  also  separated  from  the 
water,  which  process  is  quickened  by  heating,  preferably  by 
steam.  The  amount  of  salt  required  is  about  12 — 15  per 
cent,  of  the  liquor  and  can  be  used  again,  when  recovered 
by  concentration. 

The  liquor,  having  a  specific  gravity  of  1-019,  contains 
per  gallon  about  800  grains  of  fatty  matter;  a  tank  of 
10  cubic  feet  dimension,  in  which  the  liquor  is  generally 
stored,  would  contain  about  6,232  gallons  and  yield  712  lb. 
of  fatty  matter,  whilst  by  the  old  way  of  recovering  the  fat, 
ouly  about  300 — 320  lb.  are  obtained.  For  concentrating 
6,232  gallons  of  liquor  in  a  quadruplex  Yaryau  about  half  a 
ton  of  coals  is  required. 

Discussion. 

The  Chairmam  said  that  the  thanks  of  the  meetiug  were 
due  to  Mr.  Langbeck  for  a  paper  so  exceedingly  interestiug 
from  various  points  of  view.  It  was  very  interesting  to 
have  recalled  to  one's  mind  the  ancient  processes  of  the 
Greek  pharmacists — who  were  by  no  means  so  backward 
as  some  people  imagined.  It  was  interesting,  too,  to  be 
reminded  that  in  that  quaint  book  "  Culpeper's  Pharma- 
copoeia," there  were  descriptions  of  processes  which  were 
still  not  entirely  obsolete  or  absurd.  He  must  confess  that 
he  was  unaware  of  this  before  hearing  the  paper,  although 
he  thought  he:  knew  the  book  well,  with  its  recipes  for 
the  manufacture  of  oil  of  puppy  dogs,  oil  of  worms,  &c. ; 
for  the  preservation  of  mummies  for  human  consumption,  and 
other  curious  things.  But  here,  among  the  Greeks,  and  in 
the  Middle  Ages,  was  the  knowledge  of  a  process  which 
had  been  entirely  lost  in  modern  times,  until  the  last  few 
years.  If,  10  years  ago,  one  had  consulted  a  text-book  on 
the  subject  of  wool,  the  utmost  information  oue  would 
have  got  would  have  been  that  it  was  a  pity  to  waste  the 
"suiut"  by  washing  it  away  in  a  stream;  that  it  was  a 
valuable    manure  on  account  of   the   potash   it  contained, 


&c.  It  was  therefore  very  interesting  to  hear  that  this 
most  valuable  medicament  had  been  not  invented,  but 
recovered  from  the  oblivion  into  which  it  had  fallen.  It 
was  curious  to  find  that  this  lanolin,  as  it  was  now  called, 
had,  by  reason  of  its  origin,  a  remarkable  power  for 
penetrating  the  skin.  If,  therefore,  a  medicament  was 
mixed  with  it  and  rubbed  on  the  skin,  it  would  be  absorbed 
much  faster  than  if  mixed  with  soft  paraffin  or  vaselin, 
the  lanolin  itself  being  absorbed  as  well  as  the  medicament. 
This  "  dirt  of  wool,"  which  a  few  years  ago  was  regarded 
a9  a  necessary  evil,  due  to  the  scarcity  of  water  or  the 
conveniences  for  washing  wool  in  the  countries  from  which 
it  was  generally  exported,  had  now  come  to  be  regarded 
as  the  source  of  a  most  useful  product.  Mr.  Langbeck's 
paper,  therefore,  was  of  practical  as  well  as  scientific  and 
historical  interest.  It  dealt,  with  a  subject  on  which  the 
information  obtainable  hitherto  was  very  imperfect,  and 
was  in  fact  the  first  complete  resume  of  the  subject  he 
had  ever  seen.  On  this  account  therefore  it  was  specially 
welcome. 

Dr.  C.  li.  Alder  Wright  had  listened  with  great  interest 
to  the  paper,  the  more  especially  because  some  15  or  10 
years  ago  he  had  been  engaged  in  an  endeavour  to  utilise 
the  fat  extracted  from  wool.  The  process,  however,  died  in 
its  infancy,  and  so  brought  bis  experiments  to  an  end. 
The  method  he  referred  to  was  that  invented  by  Toepler, 
and  consisted  iu  treating  the  wool  with  fusel  oil,  methodi- 
cally lixiviating  it,  so  that  a  concentrated  solution  of  wool- 
fat  in  fusel  oil  was  obtained.  There  were  various  reasons 
why  the  process  was  not  successful.  The  works  in  which 
it  was  started  were  situated  near  Rochdale,  and  the  perfume 
of  the  fusel  oil  dominated  the  locality  and  raised  the  ire 
of  the  residents,  who,  having  got  the  idea  that  it  was  a 
powerful  iutoxieant,  took  measures  to  suppress  the  use.  of 
the  process.  But  the  arguments  they  employed  ou  the 
question  of  injury  to  health  were  somewhat  startling.  It 
was  stated  that  typhoid  fever  was  caused  by  the  exhalations 
of  the  fusel  oil,  aud  letters  were  written  to  the  local  papers 
stating  that  the  foul  odours  caused  all  the  people  for  several 
miles  round  to  feel "  drunken  sick,  as  if  on  the  fuddle."  The 
results  of  this  opposition,  and  the  practical  difficulty  of 
obtaining  fusel  oil  in  quantity,  aud  workmen  with  the 
requisite  skill  for  dealing  with  a  new  manufacture,  led  to 
the  suppression  of  the  industry  at  an  early  stage.  But  one 
of  the  practical  results  was  that  the  fusel  oil  solution  of  the 
fatty  matters,  soaps,  cholesterin,  isocholesterin,  ethers,  &c, 
was  obtained  in  considerable  quantities,  several  tons  at  a 
time.  There  was  no  great  difficulty  in  working  out  a  variety 
of  products  from  this  raw  material,  but  whether  it  could  he 
done  on  a  commercial  and  paying  scale  had  not  been 
determined.  One  thing  made  evident  was  that  solid  fatty 
acids  more  or  less  mixed  with  mrsaponifiable  matters  could 
be  extracted  in  considerable  quantity.  The  presence  of 
these  latter  substances  materially  detracted  from  the  value 
of  the  product,  just  as  in  the  somewhat  similar  case  of  the 
"  Yorkshire  grease "  obtained  from  the  soapsuds  of  wool- 
scouring  works  by  treatment  with  sulphuric  acid,  whereby  a 
mass  of  fatty  acids  resulted  mixed  with  unsapouil'iable 
matters  derived  from  the  wool.  One  use  for  such  material 
was  more  ingenious  than  desirable,  namely,  the  adulteration 
of  tallow  used  for  the  manufacture  of  soap  and  stearine.  It 
was  within  his  own  knowledge  that  difficulties  had  occurred 
in  a  large  stearine  manufactory  from  the  fact  of  their 
making  contracts  to  purchase  tripe  tallow  and  such  like 
fatty  matters  which  were  subsequently  found  to  contain  not 
far  short  of  20  per  cent,  of  matters  of  an  unsapouifiable 
character,  and  identified  as  being  derived  from  wool-fat. 
He  therefore  felt  some  hesitation  in  accepting  the  statement 
put  forward  that  material  suitable  for  candles  could  lie 
extracted  from  these  substances.  But  as  regarded  the 
separation  of  the  more  fluid  constituents,  and  their  various 
uses,  lie  thought  the  members  owed  a  debt  of  gratitude  to 
the  author  for  bringing  the  subject  before  them  in  so  neat  a 
form,  aud  for  recalling  to  their  recollection  the  ancient 
history  of  the  process,  as  well  as  of  various  old  medicaments 
and  other  bodies  of  curious  origin.  It  was  probably  within 
the  present  century  that  album  Grmcum  was  an  ingredient 
of  the  Pharmacopoeia,  substantially  consisting  of  phosphate 
of  lime   that    had    passed   through    the   body  of  tlie  dog. 
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Personally  he  preferred  Parrish's  food,  but  that  was  a 
mutter  of  taste.  As  to  whether  the  exudation  of  the  sheep's 
skin  was  materially  preferable  to  album  Grsecum,  from  the 
sentimental  point  of  view,  must  be  left  to  personal  opinion. 
But  there  could  be  no  doubt  of  the  correctness  of  the 
Chairman's  remarks  as  to  the  value  of  lanolin  for  intro- 
ducing medicaments  into  the  system  by  means  of  external 
application. 

Mr.  Herbert  Porter  wished  to  ask  the  author  a  question 
with  respect  to  a  point  which,  from  his  practical  experience 
of  wool-washing,  appeared  to  him  to  constitute  a  difficulty. 
He  was  quite  alive  to  the  value  of  the  recovery  of  lanoliu  as 
a  means  of  cheapening  the  production  of  wool  for  spinning. 
But  there  was  one  difficulty  common  to  all  such  processes^ 
namely,  the  delay  in  changing  the  wool  over  from  the  water 
in  which  it  was  rinsed,  in  order  to  get  the  fat  from  it.  into 
the  soap-bath.  In  the  case  of  the  better  classes  of  wool,  it 
was  well  known  that  if  they  got  chilled  before  the  dirt  was 
quite  removed  from  them,  they  inner  regained  their  proper 
colour.  If,  therefore,  the  wool  had  to  be  put  into  a  centri- 
fugal machine  to  wash  out  the  fat,  and  then  lifted  from  that 
into  the  soap-bath,  unless  the  mechanical  details  were 
perfect  there  was  great  danger  of  the  harm  which  he  had 
indicated  occurring,  as  he  had  known  it  to  do  in  more  than 
one  experiment. 

Mr.  Watson  Smith  desired  to  testify  to  the  correctness 
of  some  of  Dr.  Wright's  remarks  with  respect  to  what  might 
be  called  the  illicit  use  of  wool-grease.  He  had  certain 
evidence  which  proved  that  there  was  a  considerable 
excess  of  supply  over  demand  in  the  case  of  wool-grease. 
Any  information,  therefore,  relating  to  the  production  of 
this  body  in  a  useful  form  would  be  hailed  with  gratitude 
by  those  manufacturers  who  were  now  suffering  from  its 
illicit  use  in  the  tallow  trade.  Soap  manufacturers  had 
informed  him  that  they  at  times  received,  through  Hull 
from  the  Continent,  parcels  of  tallows  and  fats  from  which 
they  could  not,  by  any  of  the  recognised  methods  of  soap 
manufacture,  make  hard  soap.  He  had  endeavoured  to 
render  professional  assistance  in  the  matter,  but,  after 
numerous  practical  trials,  and  after  exhausting  all  the 
information  he  could  give,  it  was  found  that  the  soap  still 
continued  to  come  out  soft.  When  the  manufacturers  were 
prevailed  upon  to  use  only  first-class  materials,  no  more 
complaints  were  heard  of. 

Mr.  H.  W.  Langbeck,  in  reply,  said  that  he  had  had  no 
practical  experience  of  candle  making,  but  he  had  found 
that  the  part  of  the  by-products  which  would  prevent  soap 
from  giving  a  good  lather  were,  when  decomposed  by  acids, 
of  a  high  melting  point.  Different  kinds  of  wool-grease  hail 
different  melting  points.  In  the  case  of  ordinary  wool-fat 
imported  from  France  and  Germany,  the  melting  point  was 
115°  to  120°,  while  that  of  fat  from  Leeds  was  often  as  low 
as  90°.  With  respect  to  the  danger  of  the  wool  being 
deteriorated  by  several  washings,  he  would  point  out  that 
the  first  soaking  in  water  was  only  to  remove  a  part  of  the 
dirt  and  the  potash  salts.  The  larger  quantity  of  the  fat 
remained  in  the  wool,  and  acted  as  a  protector  ;  and  it  was 
only  by  the  after-treatment  by  the  soap  emulsion  that  this 
fat  was  removed.  He  had  with  him  for  inspection  some 
wool  treated  by  the  process,  and  some  of  the  wash-water  in 
a  more  highly  concentrated  condition  than  it  would  be 
drawn  from  the  Yaryan.  Ten  gallons  of  liquor  were  concen- 
trated by  the  Yaryan  to  one  gallon.  He  had  also  some  of 
the  potash  salts  in  a  purified  state,  and  some  of  the  ordinary 
recovered  fat,  which  he  had  got  from  France.  The  wool-fat 
obtained  in  the  North  of  England  was  generally  much  softer. 
He  would  also  show  a  sample  of  the  soap  used  for  washing 
the  wool,  its  dark  colour  being  accounted  for  by  the  fact 
that  it  had  been  dissolved  out  by  diluted  spirits,  which,  con- 
taining acetone,  form  with  alkalis  a  resinous  matter  of  dark 
colour.  He  had  some  of  the  wool-fat  free  from  soap,  and 
suitable  as  a  lubricant  or  a  leather-grease;  and  also  the 
same  body  more  highly  purified  and  anhydrous,  viz.,  of  light 
yellow  colour.  He  was  quite  aware  that  the  fat  made  from 
the  by-products  of  wool-washing  was  unsuitable  for  giving 
a  hard  soap.  It  would  therefore  be  advisable,  as  he  had 
already  said,  to  separate  those  soaps  which  were  insoluble 


in  cold  diluted  spirit  by  filtering  from  those  soluble  in  that 
medium,  and  use  them,  not  by  themselves,  but  in  addition  to 
soap.  In  that  way  a  hard  soap  would  be  obtained.  In 
conclusion,  he  might  mention  that  the  soap  remaining  on 
the  filter  was  not  soluble  iu  water,  but  was  soluble  in  hot 
spirits  of  wine. 


Mr.  Watson-  Smith  exhibited  at  the  close  of  the  meeting 
an  interesting  Colleetiou  of  72  Alkaloids  and  Glucosides  by 
Merck,  of  Darmstadt. 


Meeting  held  Monday,  list  April,  1890. 


MR.    DAVID    HOWARD    IN    THE    CHAIR. 


THE  OIL-FIELDS  OF  INDIA:  NOTES  ON  TDK 
PETROLEUM  DEPOSITS  OF  BURMA,  ASSAM, 
THE  PUNJAB,  AND  BALUCHISTAN. 

BY    BOVERTON    REDWOOD,    F.R.S.E. 

During  the  past  six  months  I  have  from  time  to  time 
taken  steps  to  put  into  the  form  of  a  paper  the  available 
information  I  have  for  many  years  collected  in  respect  to 
the  oil-fields  of  India,  with  the  results  I  have  obtained  in 
the  examination  of  typical  samples  of  crude  petroleum  from 
that  country ;  and  as  Professor  Dewar  and  I  found  it 
impossible  to  carry  out  our  intention  of  describing  this 
evening  our  process  of  converting  heavy  oils  into  hydro- 
carbons of  less  density,  1  thought  it  best  to  complete  this 
paper  and  present  it  as  a  substitute,  especially  as  the  two 
subjects  are  to  some  extent  correlative. 

Petroleum  occurs  iu  India  iu  Upper  and  Lower  Burma 
(including  the  Arakan  islands),  in  Assam,  in  the  Punjab, 
and  in  Baluchistan. 

1.  (a.)  Arakan. 

Just  south  of  Akyab  lie  the  Baranga  islands,  and  still 
further  south  the  islands  of  Bamri  and  Cheduba  (sec 
Fig.  II.).  In  Ramri  petroleum  occurs  at  Minbyin,  on  the 
western  side,  at  Leedaung  and  Leikmaw,  on  the  south- 
western and  western  coasts,  respectively,  and  at  Kyauk 
Phyu.  It  is  also  found  in  Cheduba,  in  the  Barangas 
(principally  in  the  eastern  of  the  three  islands),  and  else- 
where in  smaller  quantities.  The  positions  of  the  wells  are 
shown  in  the  outline  map  (Fig.  II.). 

An  excellent  account  of  these  islands  was  given  in  1878 
by  Mr.  F.  B.  Mallet,  F.G.S.,  Geological  Survey  of  India.* 
The  digging  of  oil  wells  in  Bamri  and  Cheduba  appears  to 
have  been  an  industry  for  a  long  time  past.  About  the 
end  of  December  or  beginning  of  January,  when  the  rice 
crop  has  been  harvested,  some  of  the  villagers  employ  their 
spare  time  in  digging  wells  as  a  means  of  adding  to  their 
income.  The  oil  season  lasts  from  that  time  till  the  rains, 
when  the  wells,  which  are  usually  sunk  in,  or  close  to,  the 
bed  of  some  nulla,  get  filled  with  water,  and  are  often 
choked  up  entirely  by  debris  washed  into  them.  Mr.  Mallet 
states  that  the  wells  are  of  two  classes — those  which  appear 
to  be  in  communication  with  a  natural  reservoir,  from  which 
the  oil,  generally  accompanied  by  large  quantities  of  gas, 
rises  with  considerable  rapidity,  and  those  sunk  in  rock 
more  or  less  soaked  with  petroleum,  from  which  the  oil 
slowly  percolates  into  the  well.  To  the  former  class  the 
wells  at  Leedaung  are  said  to  belong.  One  of  these  is  about 
25  ft.  deep  and  4  ft.  square.  It  is  lined  with  wood  throughout. 
At  the  bottom  is  water  covered  witli  a  stratum  of  oil, 
through  which  a  rather  large  quantity  of  gas  bubbles  up, 
chiefly  from  one  corner  of  the  well.  The  oil  is  drawn 
morning  and  evening.     Another   well   of   the   same   kind, 

*  Records  of  the  Geological  Survey  of  India,  Vol.  XI.,  Part  2. 


360 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[April  30, 1890. 


about  200  yards  north-west  of  the  above,  is  about  -40  ft. 
deep,  with  water  and  oil  at  the  bottom  which  seem  to  boil 
gently  from  the  issue  of  gas.  The  oil  is  of  a  pale  yellow 
colour.  Mr.  Mallet  was  informed  that  these  wells  had  been 
in  existence  since  the  time  of  the  Burmese  domination,  and 
that  the  yield  of  oil  had  not  diminished.  The  yield, 
however,  was  only  a  few  gallons  a  day,  a  quantity  that  a 
large  reservoir,  tapped  only  by  a  small  duct  leading  to  the 
bottom  of  the  well,  might  supply  for  a  very  long  period. 

As  regards  the  future  of  Ramri  as  an  oil-producing 
territory,  Mr.  Mallet  makes  the  following  remarks  : — "  The 
not  unl'requent  fiery  eruptions  from  one  or  other  of  the  mud 
volcanoes  occurring  in  a  line  near  Tsi  Chang  (near  Kyauk 
Phyu)  leaves  but  little  room  for  doubt  that  there  is  a  fissure 
beneath  them  in  which  large  quantities  of  gas  are  generally 
stored  up,  and  it  is  at  least  highly  probable  that  a  considerable 
quantity  of  oil  is  associated  with  the  gas.  A  lucky  boring 
might  strike  a  spouting  reservoir  of  great  capacity,  but  of 
course  such  an  undertaking  would  be  of  a  speculative  kind. 
There  are  no  data  to  determine  at  what  depth  the  oil  is 
stored,  nor  what  the  inclination  of  the  fissure  may  be, 
whether  vertical  or  at  a  greater  or  less  angle.  A  boring 
therefore  sunk  actually  along  the  line  of  vents  might  miss 
it  altogether.  A  few  holes,  however,  sunk  in  a  line  at  right 
angles  to  the  line  of  vents  could  hardly  fail  to  strike  it  if 
sunk  sufficiently  deep.  The  experiment  would  certainly  be 
an  interesting  one,  whether  rewarded  with  success  or  not." 

Mr.  Mallet  considers  that  the  wells  in  the  southern  part 
of  the  Eastern  Baranga  are  of  the  same  class  as  those  at 
Leedaung  already  alluded  to.  They  are  sunk  in  grey 
shale  which  splits  with  a  rather  smooth  fracture  having  a 
slightly  unctuous  feel.  The  bedding  is  very  nearly  vertical. 
Particulars  are  given  respecting  the  drilling  of  two  wells  in 
this  locality.  When  the  bore  of  the  first  well  had  been 
carried  to  a  depth  of  G6  ft.  from  the  surface  of  the  ground, 
"  the  workmen  were  surprised  and  terrified  by  a  sudden 
outburst  of  gas  and  oil,  accompanied  by  loud  subterraneous 
sounds,  as  of  distant  thunder."  The  drilling  had  been 
commenced  at  the  bottom  of  an  excavated  shaft  some  30  ft. 
in  depth,  and  the  workmen  "  had  only  time  to  make  their 
escape  up  the  ladders  of  the  well  before  the  oil  and  gas 
poured  iu  in  quantities  that  would  otherwise  have  made 
their  position  a  very  perilous  one."  This  well  is  said  to  have 
yielded  1,000  gallons  a  day  for  seven  days,  and  afterwards 
120  gallons  a  day,  but  a  great  deal  of  the  oil  escaped  from 
the  well  through  fissures.  In  the  second  well  oil  was 
struck  at  08  ft.,  and  the  yield  was  150  gallons  a  day.  The 
gas  escaped  with  violence,  "  making  a  great  noise." 

Of  the  second  class  of  wells  those  near  Minbyin,  in  Ramri, 
are  regarded  as  the  most  important.  Here,  in  an  alluvial 
plain  in  or  near  to  the  beds  of  the  nullas,  are  several  scores 
of  wells  4  ft.  iu  diameter,  and  from  5  or  6  to  10  or  12  ft.  in 
depth,  sunk  in  groups  of  a  dozen  or  twenty  in  a  tough  grey 
chinch,  generally  covered  with  a  foot  or  two  of  surface 
soil.  In  some  wells  the  cluueh  towards  the  lower  part  is 
entirely  soaked  with  petroleum,  but  more  frequently  the 
oil  soaks  the  rock  iu  patches.  The  wells  are  worked  from 
about  the  begiuniug  of  December  till  the  commencement  of 
the  wet  season,  when,  being  in  the  beds  of  nullas,  they  get 
filled  with  rubbish.  The  aggregate  production  is  only 
G,000  bottles,  or  about  1,000  gallons. 

Mr.  Mallet  is  of  opinion  that  the  oil-beariDg  rocks  near 
Minbyin  are  probably  at  or  near  the  axis  of  an  anticlinal 
bend,  a  position  which,  as  he  says,  has  in  other  oil  regions 
been  found  a  most  favourable  one  for  well  sinking.  The 
present  wells,  he  points  out,  have  merely  "  grubbed  at  the 
surface." 

Some  of  the  more  recent  dug  wells  on  this  island  are  lined 
with  bamboo  wickerwork. 

In  Cheduba,  according  to  Captain  Halstead,  oil  is  collected 
by  turning  up  the  soil,  where  oleiferous,  to  a  depth  of 
2  ft.,  and  surrounding  it  with  a  bank  of  earth,  so  as  to 
form  during  the  rains  a  shallow  pond,  about  20  yards 
square ;  gas  and  oil  rise  through  the  water,  and  the  oil 
is  skimmed  off  and  collected.  It  is  worthy  of  note 
that  this  was  the  method  of  collection  adopted  by  the 
Indians  in  what  are  now  the  Pennsylvania!!  oil-fields. 


Iu  reference  to  the  Arakan  deposits,  Mr.  Medlieott,* 
commenting  upon  the  fact  that  so  far  the  business  of  oil- 
winning  on  a  large  scale  iu  these  localities  has  not  been  a 
success,  saj's : — "  There  are  no  doubt  very  large  supplies 
of  high  class  petroleum  to  be  got  from  this  region,  but  it 
must  be  won  by  suitable  methods." 

Allusion  has  already  been  made  to  the  colour  of  the 
crude  oil  obtained  in  the  Arakan  district.  Much  of  it  has 
the  appearance  of  brandy  or  sherry,  and  it  can  be  burned 
in  lamps  in  its  crude  state.  The  Baranga  oil  was  exhibited 
at  the  Akyab  exhibition  in  1875,  and  attracted  much 
attention.  Specimens  of  the  oil  from  the  Eastern  and 
Western  Barangas  were  submitted  to  me  for  analysis 
in  1878. 

The  Eastern  Baranga  oil  was  dark  brown  in  colour,  and 
had  a  pleasant  odour.  Its  specific  gravity  was  "835,  and  I 
obtained  from  it  6G  per  cent,  of  excellent  kerosene  of 
sp.  gr.  -810,  besides  from  2  to  3  per  cent,  of  more  volatile 
products.  Owing  to  the  small  quantity  at  my  disposal  I 
was  not  able  to  ascertain  with  any  approach  to  precision 
the  percentage  of  the  solid  hydrocarbons  present,  but  I 
formed  the  opinion  that  about  3  or  4  per  cent,  of  paraffin, 
together  with  lubricating  oils,  might  be  obtained  from  it. 

The  Western  Baranga  oil  was  of  similar  colour  and 
odour,  but  of  higher  specific  gravity,  viz.,  "888,  and  it 
yielded  only  7  per  cent,  of  kerosene  of  sp.  gr.  -815.  The 
residue,  however,  yielded  an  excellent  lubricating  oil. 

About  the  same  time  I  examined  samples  of  oil  from  the 
mud  volcanoes  near  Kyauk  Pkyu,  and  from  the  wells 
(10  to  20  ft.  deep)  at  Minbyin.  The  former  was  an  oil  of 
pale  colour,  and  of  sp.  gr.  -818.  It  yielded  56  per  cent,  of 
kerosene  of  remarkably  high  quality,  but  almost  the  whole 
of  the  material  was  available  for  use  as  burning  oil.  The 
Minbyin  oil  had  a  specific  gravity  of  "866,  and  yielded  only 
15  per  cent,  of  kerosene  of  sp.  gr.  -810. 

Portions  of  these  samples  and  specimens  of  rock  from 
the  Barangas,  saturated  with  petroleum,  are  on  the  table. 

The  following  interesting  comparison  of  the  crude  oil 
obtained  in  the  Arakan  district  with  that  produced  in 
Upper  Burma  ("  Hangoon  oil ")  will  be  found  iu 
Mr.  Mallet's  detailed  description  of  the  salses  or  mud 
volcanoes  of  Ramri  and  Cheduba.  f  "  In  this  connexion 
the  difference  between  the  petroleum  of  the  Irrawadi  valley 
and  of  Ramri  may  be  noticed.  The  mud  volcanoes  of  the 
former  region  have  been  described  by  Dr.  Oldham  as  very 
sluggish,  and  as  never  exhibiting  the  fiery  paroxysms  to 
which  those  in  Ramri  are  subject.  At  the  same  time  the 
oil  is  dark  coloured,  is  as  thick  as  treacle,  or  even  solid 
at  GO3  F.,  being  indeed  often  spoken  of  as  '  Kangoon  tar,' 
and  contains  paraffin  to  the  extent  of  sometimes  more  than 
10  per  cent.  The  Ramri  oils  are  associated  with  much 
gas,  and  are  themselves  sometimes  as  transparent  and 
light  coloured  as  brandy.  They  have  a  lower  specific 
gravity  than  the  above,  anil  at  GO'  are  perfectly  mobile. 
Without  venturing  to  assert  that  the  above  differences  are 
due  to  a  difference  in  the  temperature  at  which  the  oils 
have  been  produced,  it  may  be  noticed  that  at  Baku,  on 
the  Caspian,  where  there  are  mud  volcanoes  subject  to 
fiery  eruptions,  similar  to  those  of  Ramri,  the  oil  is  in  part 
of  the  same  pale  transparent  kind,  and  is  accompanied  by 
immense  quantities  of  gas." 

Iu  illustration  of  these  remarks  I  have  placed  on  the 
table  samples  of  "  Kangoon  oil,"  and  of  the  light  oil  obtained 
at  Surakhany  in  the  Baku  district. 

(6.)  Upper  Blrma. 

On  p.  261  of  the  Journal  of  the  Embassy  to  the  Court 
of  Ava,  by  Major  Symes,  published  iu  London  in  1795, 
will  be  found  the  following  aeeouut  of  the  wells  from  which 
the  so-called  Rangoon  oil  was  obtained  : — 

"  After  passing  various  lands  and  villages,  we  got  to 
Yeuangyoung,  or  Earth-oil  Creek,  about   two   hours   past 


*  >'ote  on  the  occurrence  of  petroleum  in  India,  by  fit.  If.  Medli- 
eott, Geological  Survey  of  India.  Records  Geological  Survey  of 
linlia,  Vol.  XIX,  Part  4, 1S80, 

t  The  Mud  Volcanoes  of  Ramri  and  Cheduba,  by  F.  K.  Mallet, 

l''.G.S.,Ucolonical  Survi-v  of  India.     Records    Vol.  XI.,  Pari  J,  1878, 
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uoon.  We  were  informed  that  the  celebrated  wells  of 
petroleum  which  supply  the  whole  Empire  and  many  parts 
of  India  with  that  useful  product  were  five*  miles  to  the 
east  of  this  place.  The  mouth  of  the  creek  was  crowded 
with  large  boats  waiting  to  receive  a  lading  of  oil,  and 
immense  pyramids  of  earthen  jars  were  raised  in  and 
around  the  village,  disposed  in  the  same  manner  as  shot 
and  shell  are  piled  in  an  arsenal.  This  is  inhabited  only 
by  potters,  who  carry  on  an  extensive  manufactory  and 
find  full  employment.  The  smell  of  the  oil  is  extremely 
offensive.  We  saw  several  thousand  jars  filled  with  it 
ranged  along  the  bank;  some  of  these  were  continually 
breaking,  and  the  contents,  mingling  with  the  sand,  formed 
a  very  filthy  consistence." 

Additional  historical  references  will  be  found  in  the 
Journal  of  an  Embassy  to  the  Court  of  Ava,  by  John 
Crawfurd,  published  in  London  in  1820,  and  in  the 
Narrative  of  the  Mission  to  the  Court  of  Ava  in  1855,  by 
Colonel  Yule. 

I  have  in  my  possession  a  work  published  in  Calcutta 
in  1826,  containing  "  An  account  of  the  petroleum  wells 
in  the  Burma  Dominions  :  extracted  from  the  Journal 
of  a  voyage  from  Rangoon  up  the  River  Erai-Waddy  to 
Amarahpoorah,  the  capital  of  the  liurma  Empire,  by 
Captain  Hiram  Cox,  Resident  at  Rangoon." 

In  this  journal,  dated  January  1797,  Captain  Cox  describes 
with  great  minuteness  the  petroleum  industry  of  Burma  as 
it  then  existed,  and  states  that  to  him  "  the  smell  of  the 
oil  was  fragrant  and  grateful."  Captain  Cox  brings  his 
narrative  to  a  close  with  the  following  paragraph  :  "  To 
conclude,  this  oil  is  a  genuine  petroleum,  possessing  all 
the  properties  of  coal  tar,  being  in  fact  the  selfsame 
thing ;  the  only  difference  is  that  nature  elaborates  in 
the  bowels  of  the  earth  that  for  the  Burnias  for  which 
European  nations  are  obliged  to  the  ingenuity  of  Lord 
Dundonald." 

The  oil  district  of  Yenangyouug  (Creek  of  Oil,  or,  literally, 
Creek  of  Stinking  Water)  has  recently  (June  1889)  linn 
officially  reported  upon  in  elaborate  detail  by  Dr.  Fritz 
Noetling,  Paleontologist,  Geological  Survey  of  India,!  who 
points  out  that  the  district  comprises  two  oil-fields  situated 
about  lj  miles  to  the  east  of  that  place,  near  the  villages 
of  Twingaung  (Hill  of  Wells)  and  Berne.  It  lies  on  the 
eastern  side  of  the  river  Irrawady,  and  is  distant  about 
300  miles  from  Rangoon  or  about  80  miles  from  the 
terminus  of  the  railway  at  Allanmyo  (sec  Figs.  I.  and  III.). 
The  country  forms  a  tolerably  level  and  flat  plateau, 
rising  to  260  feet  above  the  low  level  of  the  Irrawady  at 
Yenangyoung.J  Through  the  mechanical  action  of  water 
upon  strata  of  unequal  durability,  mainly  consisting  of 
ferruginous  conglomerate  and  soft  sandstone,  the  surface 
has  become  intersected  by  numerous  long,  deep,  and  uarrow 
irregular  ravines.  The  strata  unquestionably  belong  to  the 
tertiary  formation,  and  Dr.  Noetling  inclines  to  the  belief 
that  they  are  of  no  later  age  than  Miocene.  They  consist 
chiefly  of  laminated  and  clayey  sands,  sometimes  a  little 
indurated  so  as  to  form  soft  sandstones.  Some  of  the  beds 
are  highly  calcareous,  concretionary  masses  of  sandy  lime- 
stone abounding.  Nodular  concretions  of  a  very  bard 
quartzitic  limestone  are  also  found.  The  sandstone  varies 
in  colour  from  white  or  very  pale  yellow  up  to  dark  red 
and  blue.  The  clays  and  sand-clays  have  a  bluish-gray 
tint.  Valuable  information  is  furnished  by  the  following 
section  based  by  Dr.  Noetling  upon  the  records  of  strata 
perforated  in  the  drilling  of  Messrs.  Fiulay,  Fleming,  and 
Co.'s  first  well  at  Kodaung  (between  the  two  native  oil- 
fields, see  Fig.  IV.). 


*  The  distance  is  rather  less  than  2J  miles. 

+  Report  on  the  Oil  Fields  of  Twingaung  and  Berne,  with  a  map 
and  a  plate  of  geological  sections.    Rangoon,  June  18s«. 

t  The  Reconnaissance  Map  (scale,  1  in.  to  4  miles).  Survey  of 
India.  1888,  shows  a  line  of  hills  running  in  a  N.W.  and  8.B. 
direction,  parallel  to  the  course  of  the  river,  and  extending  from 
about  2  miles  NVW.  of  Yenangyouug  to  about  14  miles  S.E.  of  that 
place,  but  Dr.  Noetling  states  that  the  map  is  incorrect,  no  such 
range  of  hills  existing. 
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Soft  red  sandstone,  probably  a  thin 
stratum  of  soft  bluish  clay  is  imbedded 

Soft  sandstone  of  bluish-grey  colour, 
thinly  laminated,  numerous  beds  of 
clay.  Bandy  clay  and  sandstone  alter- 
nating; occasionally  thin  beds  of  bard 
sandstone.  The  strata  are  feebly 
soaked  with  oil  up  to  50  ft.  from  the 
top 


Hard  grey  sandstone 

Bluish-grey  sandstone  o[  the  same  quality 
as  before  mentioned 


Total 

Depth 

from  the 

Top. 


Hard  grey  sandstone 

Bluish-grey  sandstone,  the  same  quality 
as  before  mentioned,  but  probably  at 

its  base  the  clayey  beds  grow  thicker  . 

Stiff  blue  clay  (chinch) 


Fine  soft  sand  of  greenish  colour,  fre- 
quently alternating  with  thin  beds  of 
dark  bluish  chinch,  a  thicker  bed  of 
which  has  been  found  at  an  uncertain 
depth,  the  sandstone  soaked  with  oil  . . 

Hard  grey  sandstone 


Soft  sandstone  of  greenish  colour  soaked 
with  oil 

Hard  grey  sandstone 


Bather  hard  sandstoneof  greenish  colour 
alternating  with  beds  of  shale 

Hard  grey  (?)  sandstone 


Soft  sandstone  of  light  greenish  colour, 
in  beds,  unequally  charged  with  oil  ... 

Conglomeratic  (?)  sandstone,  or  con- 
glomerate of  light  greenish  colour, 
soaked  with  oil 


3—4 
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110 
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150 
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I  am  particularly  fortunate  in  being  able  to  place  before 
you  samples  of  the  strata  in  question,  which  Mr.  Kirkman 
Finlay  has  courteously  procured  from  Burma,  for  the 
practical  illustration  of  this  paper.  These  samples  were 
taken  at  the  following  depths  during  the  progress  of  the 
drilling  of  the  sixth  well  (A.  No.  4). 

Samples  of  Strata. 
1.       35    to      75  feet  from  surface. 


2. 

75  , 

,  139 

3. 

139  , 

,  1C0 

4. 

160  , 

,  185 

5. 

185  , 

,   190 

6. 

190  , 

,  244 

7. 

244  , 

,  272 

8. 

272  , 

,  280 

9. 

280  , 

,  330 

t 

Dr.  Noetling  classifies  the  strata,  in  descending  order, 
into  four  groups,  of  which  the  following  are  condensed 
particulars  : — 

(a.)  The  upper  group,  consisting  chiefly  of  sandstones 
of  brown  and  yellow  colour,  followed  by  similar  beds 
of  dark  red  and  yellowish-white  colour. 

(6.)  The  second  group,  consisting  of  bluish-grey  sand- 
stones and  clays  alternating.  The  lower  part  of  this 
group  is  fairly  soaked  with  oil,  which  actually  oozes 
out  of  the  strata  at  numerous  places  in  the  ravines, 
but  it  is  not  to  be  considered  as  the  oil-bearing 
formation  proper. 

*  In  the  original  report  there  are  evidently  some  misprints  in  the 
recorded  measurements. 
t  A  very  interesting  specimen,  distinctly  showing  the  oil  tit  stl it. 
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(c.)  The  third  group,  consisting  of  stiff  Hue  chinch. 
This  formation,  which  is  usually  found  at  a  depth  of 
200  ft.  when  the  well  is  on  the  top  of  the  hill,  or  100  ft. 
when  in  the  ravine,  immediately  overlies  the  true  oil- 
bearing  strata. 

(rf.)  The  fourth  group,  consisting  of  the  oil-bearing 
sandstone.  These  strata,  the  thickness  of  which  is  by 
Dr.  Noetling  considered  to  he  as  much  as  200  ft.,  are 
composed  of  more  or  less  soft,  coarse,  or  tine  micaceous 
sandstones  of  bluish-grey  colour,  changed  into  a  more 
or  less  yellowish-green,  according  to  the  amount  of  oil 
present,  interstratified  with  hard  sandstone  and  blue 
clunch. 

It  is  worthy  of  note  that  the  clay  beds  thin  out,  and  the 
beds  of  sandstone  grow  thicker  as  the  depth  increases,  and 
that  below  a  depth  of  366  ft.  conglomeratic  sandstones  are 
found. 

Following  these  statements,  there  are  in  Dr.  Noetling's 
report  a  number  of  painstaking  deductions  as  to  the 
occurrence  and  origin  of  the  oil,  but  as  Dr.  Noetling 
himself  frankly  admits  that  "no  opinion  can  be  formed  as 
to  the  depth  at  which  the  richest  beds  are  to  be  found," 
that  "  none  but  the  vaguest  speculations  could  be  formed," 
and  that  "  bores  of  greater  depth  are  certain  to  give  further 
and  more  exact  information,"  I  venture  to  think  that  these 
deductions  may  be  misleading. 

The  superficial  area  of  the  Twingaung  oil-field,  which  lies 
between  the  villages  of  Twingaung  and  Euausu,  is  about 
90  acres.  The  total  number  of  the  wells  of  all  kinds,  new 
and  old,  is  375,  and  of  these  1 66  (44  ■  3  per  cent.)  are  utterly 
unproductive.  The  remaining  209  (55 "7  per  cent.)  may 
be  called  productive,  but  these  are  divided  by  Dr.  Noetling 
into  "productive  wells,"*  of  which  there  are  120  (32  per 
cent,  of  the  whole),  and  "  scarcely-productive  wells, "f  which 
number  89  (23 '7  per  cent,  of  the  whole). 

One  of  the  wells  is  310  ft.  deep  (the  greatest  depth 
reached  by  a  Burmese  dug  well),  and  another  305  ft. ;  the 
majority  of  the  finished  producing  wells  do  not,  however, 
exceed  250  ft.  deep,  the  difficulties  of  digging  beyond  this 
depth  both  on  account  of  the  presence  of  petroleum  vapour 
and  because  of  "caving"  being  very  great.  It  follows, 
therefore,  that  these  wells  drain  but  a  small  depth  of  the  oil- 
bearing  sandstone. 

The  production  of  the  wells  varies  considerably.  The 
89  "scarcely-productive  "  wells  probably  do  not  yield  more 
than  10  viss  per  diem  each,  on  the  average.  On  the  other 
hand,  the  average  daily  yield  of  the  "  productive  "  wells  may 
be  considered  to  be  not  less  than  80  to  90  viss,  and  is 
probably  more  than  that  amount.  Some  of  the  wells, 
however,  appear  to  yield  from  100  to  300  viss  per  day,  and 
one  is  stated  to  produce  500  viss.  It  is  obviously  very 
difficult  to  obtain  accurate  information  as  to  the  production, 
and  the  data  collected  by  Dr.  Noetling  appear  scarcely  to 
warrant  all  the  conclusions  which  he  draws  from  them.  It 
is,  however,  evident  that,  as  might  have  been  expected,  the 
deeper  wells  are  the  more  productive. 

The  wells  are  shafts  4  to  4£  ft.  square.  Over  the  mouth 
of  the  well  a  cross-beam  on  uprights  is  erected,  and  in  the 
centre  of  this  is  a  drum  and  axle  fashioned  out  of  a  single 
piece  of  wood  and  running  in  naturally  grown  fork-shaped 
supports.  Over  the  drum  passes  a  leather  rope  used  to 
lower  and  raise  the  workmen  or  the  earthenware  pot 
(yenanoie)  in  which  the  oil  is  collected.  If  possible,  the 
well  is  so  situated  that  the  men  or  women  who  are  drawing 
up  either  the  pot  filled  with  oil  or  the  digger,  walk  down  an 
inclined  plane  along  the  slope  of  the  hill.  The  instrument 
used  in  digging  is  about  4\  ft.  in  length,  and  consists  of  a 
wooden  handle  deeply  notched  6  in.  below  the  top,  and 
provided  with  an  iron  shoe.  In  working,  the  digger  grasps 
this  tool  with  both  hands  a  little  above  the  shoe,  and 
leaning  the  notch  against  his  shoulder  forces  the  instrument 
into  the  ground,  and  thus  loosens  small  pieces  of  the  rock, 
which  are  brought  to  the  surface  in  a  basket.  The  shaft  is 
roughly  lined  throughout  with  timber.  The  workman  is 
lowered  in  a  rope  sling,  anil  as  no  artificial  light  can  be 
used  in  the  well  owing  to  the  presence  of  inflammable  gas 


•  Yielding  from  20  viss  upwards  per  diem.   1  viss  =  3'67  lb.  avoir. 
t  Yielding  less  than  20  vis*  per  diem. 


or  vapour,  his  eyes  are  bandaged  before  his  descent,  so  that 
time  may  not  be  lost  in  his  becoming  accustomed  to  the 
comparative  darkness  in  which  he  has  to  work  when  the 
well  has  reached  a  considerable  depth.  The  presence  of 
petroleum  vapour  renders  breathing  difficult,  and  Dr. 
Noetling  found  that  the  maximum  time  during  which  a 
young  and  strong  man  was  able  to  remain  at  work  was 
290  seconds. 

As  an  illustration  of  the  difficulties  under  which  the 
work  is  conducted,  I  may  mention  that  an  adventurous 
European  with  whom  I  am  acquainted  informed  me  that 
he  caused  himself  to  be  lowered  into  one  of  the  deep  native 
wells,  and  was  so  quickly  overcome  by  the  gas  that  he 
became  insensible  before  he  reached  the  bottom,  and  did 
not  regain  consciousness  until  some  time  after  he  had  been 
drawn  up. 

I  am  surprised  that  some  arrangement  for  ventilating  the 
wells,  such  as  is  compulsory  in  Galicia,  is  not  adopted. 
Even  in  the  Japanese  oil-fields,  as  1  have  pointed  out  on 
another  occasion,*  it  is  customary  to  employ  a  primitive  form 
of  blowing  apparatus  to  supply  air  to  the  men  employed  in 
digging  the  wells. 

As  a  rule  four  men  are  employed  in  the  digging  of  a 
well.  The  oil  is  drawn  up  in  the  special  earthenware  pot 
already  alluded  to,  suspended  by  a  coal  fastened  round  the 
neck,  and  is  poured  into  another  earthenware  vessel  of  the 
same  shape,  holding  from  10  to  16  viss.  Twelve  of  these 
are  packed  in  each  country  cart  for  conveyance  to  the 
riverside. 

The  whole  area  of  the  Beme  oil-field  is  about  35  acres, 
and  the  total  number  of  wells  does  not  exceed  151.  of 
these  not  more  than  72  (47-6  per  cent.)  are  productive. 
Fifty  of  the  productive  wells  yield  more  than  20  viss  per 
day,  and  22  less  than  20  viss  per  day,  the  daily  average 
amounting  to  60  to  70  viss.  The  depth  of  the  Beme  wells 
is  not  as  great  as  that  of  the  Twingaung  wells,  and,  according 
to  Dr.  Noetling,  their  yield  is  smaller,  not  a  single  well  pro- 
ducing more  than  165  viss  per  day,  while  those  giving  more 
than  100  viss  are  scarce. t  The  wells  are,  however,  of  greater 
age. 

The  wages  paid  for  digging  range  from  1  rupee  5  annas  t<> 
Ks.  10  per  attaung.J  according  to  the  depth  reached.  The 
total  cost  of  sinking  a  well  in  the  Burmese  fashion  is  from 
Ks.  1,000  to  Ks.  1,500,  and  the  time  occupied  in  the 
operation  is  from  8  to  12  months.  Eacli  twinza  has  a  right 
to  the  ground  immediately  surrounding  his  well  for  a  distance 
of  14  cubits. 

Messrs.  Firday,  Fleming,  and  Co.  inform  me  that  they 
estimate  the  present  total  production  of  the  Yenangyouug 
fields  at  200,000  to  250,000  gallons  per  month. 

The  general  configuration  of  the  Yenangyoung  oil-fields 
is  shown  in  the  sketch-map,  Fig.  IV.,  which  is  reduced  from 
the  map  accompanying  Dr.  Noetling's  report.  The  ground, 
as  will  be  seen,  is  very  broken,  being  intersected  with  ehoiings 
or  ravines,  some  of  which  are  from  200  to  250  ft.  wide  and 
from  100  to  150  ft.  deep.  This  renders  the  transport  of 
machinery  laborious  and  expensive.  The  only  wells  which 
have  as  yet  been  drilled  are  those  of  Messrs.  Finlav,  Fleming, 
and  Co. ;  these  are  located  at  Kodoung,  which,  as  will  he 
seen,  lies  about  midway  between  the  Twingaung  and  Heme 
fields.  Drilling  was  commenced  here  in  1887,  and  in  all  nine 
wells  have  been  put  down,  the  first  two  by  ( 'anadian  drillers, 
and  the  remainder  by  Pennsylvania!!  drillers,  of  whom  a 
competent  staff,  provided  with  all  the  modern  appliances, 
have  now  been  at  work  about  15  months.  The  first  two  wells 
were  not  successful,  one  having  been  abandoned  in  an  in- 
complete state,  and  the  other  yielding  hut  a  very  small  quantity 
of  oil.  Of  the  seven  drilled  by  the  present  staff,  one  is  a  "dry' 
hole,"  and  another  yields  only  a  plentiful  supply  of  water 
containing  so  much  saline  matter,  largely  consisting  of 
magnesium  sulphate,  that  it  cannot   be  used  for  the   steam 

•  Cantor  Lectures  on  Petroleum  and  its  Products.  Society  of 
Arts. 

t  These  figures  are  of  more  recent  date  than  the  records  of  pro- 
duction included  in  the  tubular  statement  relating  to  tin-  Beme 
WfiUs,  to  which  I  shall  presently  have  to  direct  attention,  and  the 
differences  between  the  two  estimates  are  probably  due  to  an  actual 
diminution  in  rhc  yield  of  the  wells. 

X  One  Taung or  attaung  =  is  in. 
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boilers.*  Of  the  remaining  five  wells,  the  depth  of  which 
ranges  from  2-2'i  to  412  ft.,  it  will  be  sufficient  for  me  to 
say  that  the  production  varies  from  3  to  15  barrels  per  well 
per  24  hours.  Even  putting  the  first  two  wells  out  of 
account,  these,  it  may  be  said,  are  not  very  encouraging 
results  to  have  achieved  during  the  15  months  that  the 
present  staff  have  been  actively  at  work.  It  must,  however, 
be  borne  in  mind  that  in  every  new  oil  district  there  is  much 
to  learn,  and  it  often  happens  that  considerable  time  is 
occupied  in  determining  what  is  the  method  of  working 
best  suited  to  the  requirements  of  the  case..  Apart,  how- 
ever, from  the  difficulties  attending  all  pioneer  enterprises, 
there  are,  no  doubt,  special  obstacles  to  rapid  progress. 
Until  recently,  the  country  round  the  wells  was  overrun  by 
dacoits,  and  at  one  time  the  Burma  Oil  Company  had  to 
suspend  operations,  having  had  several  of  its  men  killed 
and  wounded.  Even  now  the  work  is  carried  on  under  the 
protection  of  a  squad  of  armed  native  troops,  who  guard  the 
wells  day  and  night.  One  great  cause  of  delay  and  expense 
is  the  tendency  to  "  caving,"  which  seems  very  marked. 
Another  trouble  has  been  the  scarcity  of  water,  the  neces- 
sary supplies,  not  only  for  drinking,  but  also  for  the  steam 
boilers,  having  to  be  carried  from  the  river,  a  distance  of 
nearly  2i  miles.  Messrs.  Finlav,  Fleming,  and  Co.  are, 
however,  just  completing  a  pipe  line  for  pumping  water  up 
from  the  river  and  oil  down  to  it.  As  regards  the  future  of 
the  fields,  Messrs.  Finlav,  Fleming,  and  Co.  appear  to 
entertain  no  doubt  whatever  of  the  existence  of  considerable 
quantities  of  petroleum,  but  their  experience  is  that  the 
yield  per  well  is  comparatively  small  and  the  cost  of  drilling 
very  great.  In  this  connexion  it  should,  however,  be  noticed 
that  the  wells  yet  drilled  are  of  little  depth,  and  that  only 


what  may  be  regarded  as  the  first  oil-sand  has  been  tapped. 
No  one  can  say  what  may  be  found  at  greater  depths,  but  it 
is  at  least  possible  that  far  more  productive  oil-bearing 
strata  may  be  met  with. 

Messrs.  Finlav,  Fleming,  and  Co.  are  now  making 
arrangements  to  drill  deeper,  in  the  hope  of  striking  a 
second  oil-sand,  and  very  great  interest  and  importance  will 
attach  to  the  results  obtained.  I  may  add,  that  no  flowing 
well  has  yet  been  obtained  in  this  dristrict. 

I  have  already  stated  how  the  oil  from  the  native  wells 
reaches  the  riverside.  There  it  is  poured  from  the  earthen- 
ware vessels  either  into  the  native  boats  or  into  the  flats* 
belonging  to  Messrs.  Finlav,  Fleming,  and  Co.,  in  which  it 
is  conveyed  to  Rangoon  by  the  steamers  of  the  Irrawady 
Flotilla  Company.  One  of  the  flats  is  shown  in  the  view  of 
the  riverside  at  Yenangyoung ;  and,  through  the  kindness  of 
Mr.  Kirkman  F'inlay,  I  am  able  to  place  before  you  a  model 
of  one  of  the  native  boats  in  which  a  small  proportion  of 
the  crude  oil  is  carried  up  river  in  bulk,  for  use  in  lamps  of 
primitive  character.  The  oil  is  worth  about  l\d.  per  gallon 
wholesale,  delivered  at  the  riverside,  but  is  to  some  extent 
retailed  to  the  natives  at  a  very  much  higher  price. 

On  the  subject  of  the  physical  and  chemical  characters  of 
the  oil,  Dr.  Xoetling  mentions  that  he  had  no  opportunity 
of  making  the  necessary  examination,  and  he  adds  that  he 
considered  this  "  of  little  importance,  as  a  sufficient  supply 
of  samples  is  easily  to  be  got  at  any  time,  and  can  be 
examined  everywhere."  Under  these  circumstances,  I  am 
specialty*  glad  that  I  am  able  to  submit  for  your  inspection 
a  representative  series  of  samples  of  the  crude  oil  which 
Mi  --r>.  Finlav,  Fleming,  and  Co.  kindly  forwarded  to  me 
a  few  months  ago.     These  include  crude  oil  from  : — 


Locality. 


Specific 
Gravity. 


Yenangyoung  (from  TwinzasJ:  wells) 

Do.  do.  do 

Do.         (from  Finlay,  Fleming,  and  Co.'s  old  No.  1  bore) 

Do.         (from  Finlay.  Fleming,  and  Co.'s  American  bore  No.  2.  at  a 
depth  of  260  ft.) 

Do.         (from  Finlay,  Fleming,  and  Co.'s  American  bore  No.  4,  at  a 
depth  of  272  to  330  ft.) 


'887 
'SI37 

•869 

•870 

•87S 


Setting 
Point. 


Flashing 

Point 

(Abel  Test). 


•F. 


Remains 
fluid  at  ii   F. 


-ii 


-J 


°F. 
110 

150 
62 
80 
83 


Viscosity 

b.v  Redwood's 
Viscometer.^ 
Rape  Oil  at 
80°  P.  =  100. 


At  9fl°F. 

n 


25'86 


lu-1,7 


X  Twinzas  are  native  well-owners. 

It  will  be  noticed  that  the  whole  of  these  oils  are  opaque 
in  bulk,  and  of  dark  greenish  colour  b3T  reflected  light.  They 
possess  but  little  odour,  and  what  there  is  cannot  be  con- 
sidered offensive.  Owing  to  the  presence  of  an  unusually 
large  proportion  of  solid  hydrocarbons,  many  of  the  samples, 
as  will  be  seen,  are  solid  at  common  temperatures. 

There  is  a  remarkable  absence  of  uniformity  in  the 
character  of  the  oil  obtained  from  the  native  wells,  even 
where  the  wells  are  contiguous  and  of  the  same  depth. 
This  is  very  clearly  shown  in  the  tabular  statement  relating 
to  the  wells  in  the  Berne  field  on  the  following  page. 

These  results  are  very  instructive.  They  distinctly 
indicate  that  there  are  at  least  two  descriptions  of  oil,  viz!, 
one  which  has  a  high  specific  gravity  and  viscosity,  but 
containing  practically  no  solid  hydrocarbons,  and  another 
of  much  lower  specific  gravity,  but  containing  a  very  large 
proportion  of  paraffin. 

Thus  wells  26,  27,  28,  31,  and  33,  the  depth  of  which 
ranges  from  100  to  160  cubits,  yield  oils  ranging  in  specific 
gravity  from  -915  to  -925  which  contain  little  or  no 
paraffin ;  while,  for  example,  wells  54  to  61  inclusive,  the 
depth  of  which  is  from  110  to  115  cubits,  yield  oils  of  sp.  gr. 

*  Since  this  was  written,  telegraphic  information  has  been 
received,  and  kindly  communicated  to  me  by  Mr.  Finlav.  to  the 
effect  that  this  well  has  been  deepened  to  675  ft.,  and  now  yields  a 
fair  quantity  of  oil,  though  much  difficultv  is  experienced  in 
excluding  the  water. 


§  Viscosimetry  or  viscometry.    This  Journal,  1SS7, 121  and  1 1-. 

■870  to  -875  which  are  very  rich  in  paraffin.  Wells  G2,  64, 
and  76  yield  oils  of  '950  to  '956  containing  no  paraffin, 
hut  these  wells  are  so  shallow  that  they  probably  yield  only 
surface  oil,  though  it  may  be  pointed  out  that  well  49,  which 
is  of  about  the  same  depth,  gives  an  oil  of  sp.  gr.  -905 
which  is  very  rich  in  paraffin.  To  a  large  extent,  no  doubt, 
the  lower  density  of  the  oils  containing  paraffin  in  large 
quantity  is  due  to  the  fact  that  the  specific  gravity  of  the  solid 
hydrocarbons  is  not  as  great  as  that  of  the  oils  in  which 
they  are  dissolved,  for  it  has  been  shown  by  Beilbyf  that 
paraffin  in  solution  in  a  mineral  oil  has  practically  the  same 
specific  gravity  as  when  in  the  molten  condition. 

I  may  mention  in  this  connexion  that  I  have  found  the 
coefficient  of  expansion  of  Burma  crude  oil  containing 
much  paraffin  to  be  considerably  lower  than  those  of  ordinary 
American  and  Kussian  petroleum. 

The  heavier  oils,  containing  but  little  paraffin,  are  to  some 
extent  separately  collected  and  employed  in  the  manufacture 
of  lubricating  oil  of  high  viscosity. 

The  occurrence  of  oils  in  this  field  containing  no  paraffin 
is  an  interesting  and  important  fact  which  has  not,  to  my 
knowledge,  hitherto  been  recorded,  the  Yenangyoung  petro- 
leum being  always  described  as  extremely  rich  in  paraffin. 


•  These  carry  about  100.000  gallons  in  bulk. 
t  Jour.  Chem.  Six..  XLIII.,388. 
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I  have  exposed  the  heavy  crude  oil  from  this  district  to  a 
temperature  of  0°  F.  without  causing  solidification  or  even 
the  slightest  separation  of  solid  hydrocarbons.  In  this 
respect  the  oil  in  question  resembles  much  of  the  petroleum 
obtained  in  the  Baku  oil-field. 


No.  of 
Well. 


Depth. 


1 
2 
6 
8 
9 

10 

11 

12 

13 

It 

15 

17 

18 

19 

20 

23 

25 

20 

27 

28 

81 

32 

33 

31 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

48 

49 

50 

Dl 

53 

64 

55 


Dailv 
Yield. 


Cubits' 
122 

102 

112 

155 

156 

148 

117 

110 

150 

150 

150 

145 

155 

157 

155 

150 

50 

140 

120 

110 

100 

100 

130 

110 

100 

so 

65 
80 
40 
10 
67 
120 
15 
411 
50 
45 
60 

5 
10 
20 

5 

140 

25 


Visst 
10 

Hi 

15 

30 

80 

15 

4 

5 

00 

70 

20 

50 

50 

20 

45 

15 

50 

10 


110 


Sp.  Gr. 
of  Oil  at 

0u°  F. 


20 
10 
100 
150 
100 
160 
145 
90 
120 
140 
150 
150 
110 
110 
145 
67 
155 
140 


Remarks. 


•900 
•S69 


•877 

•860 

•867 

•862 

•875 

•890 

•885 

•872 

•S77 

•880 

•880 

•890 

•890 

•915 

•915 

•920 

•925 

•882 

•925 

•892 

•902 

•890 

•890 

•883 

•881 

■900 

•880 

•S90 

•882 

•875 

•880 

'890 

•872 

•905 

■920 

•808 

•900 

•875 

•872 


Colour  very  dark. 

Rich  in  paraffin. 
Do. 
Do. 


Little  paraffin. 
Rich  in  paraffin. 

Do. 
Moderate  quantity  of  paraffin. 
Very  rich  in  paraffin. 
Do. 
Do. 
Do. 
Do. 
Little  or  no  paraffin. 
Do. 
Do. 
Do. 
Rich  in  paraffin. 
Little  or  no  paraffin. 
Rich  in  paraffin. 
Small  quantity  of  paraffin. 
Very  rich  in  paraffin. 

Do. 
Rich  in  paraffin. 
Do. 
Do. 
Very  rich  in  paraffin. 
Do. 
Do. 
Small  quantity  of  paraffin. 
Very  rich  in  paraffin. 
Do. 
Do. 
Do. 
Little  or  no  paraffin. 
Rich  in  paraffin. 

Very  rich  in  paraffin. 
Do. 


No.  of 
"Well. 

Depth. 

Daily 
field. 

Sp.  Gr. 

of  Oil  at 

60°  F. 

Remarks. 

56 

Cubits 
25 

Viss 
140 

■874 

Very  rich  in  paraffin. 

57 

25 

120 

•871 

Do. 

58 

25 

120 

•S72 

Do. 

59 

90 

no 

•874 

Do. 

60 

10 

130 

•870 

Do. 

01 

45 

110 

•S73 

Do. 

62 

4 

30 

•956 

No  paraffin.  Oil  of  high  viscosity. 

63 

5 

30 

•919 

Little  or  no  paraffin. 

01 

4 

30 

•950 

Do. 

05 

5 

83 

•919 

Do. 

00 

210 

120 

•886 

Very  rich  in  paraffin. 

72 

80 

140 

•S81 

Do. 

73 

80 

140 

•8S1 

Do. 

74 

40 

140 

•890 

75 

5 

80 

•940 

No  para  llin.  Oil  of  high  viscosity. 

76 

3 

50 

•956 

Do. 

77 

40 

140 

•S94 

Very  rich  in  paraffin. 

79 

70 

137 

•'.ml 

Do, 

80 

60 

11.-, 

•890 

Do. 

81 

00 

140 

•880 

Do. 

84 

30 

110 

•884 

Rich  in  paraffin. 

86 

40 

SO 

•890 

Very  rich  in  paraffin. 

88 

40 

100 

•876 

Ricli  in  paraffin.  ** 

89 

7 

120 

•880 

Do. 

*  1  cubit  =  18  to  20  in. 


1 1  viss  =  8'65  lb.  avoirdupois. 


The  great  variation  in  the  quality  of  oils  obtained  from 
neighbouring  wells  of  the  same  depth  appears  to  indicate 
that  considerable  uncertainty  must,  for  the  present  at  any 
rate,  necessarily  prevail  as  to  the  description  of  oil  obtainable 
from  a  drilled  well  in  this  locality. 

It  is  worthy  of  note  that  the  oil  obtained  from  Messrs. 
Finlay,  Fleming,  and  Co.'s  drilled  wells  is  not  of  lower 
specific  gravitj'  than  that  yielded  by  some  of  the  dug  wells 
of  the  natives.  This  is  not  in  accordance  with  experience 
in  other  petroleum-producing  countries,  and  in  this  con- 
nexion it  may  be  noticed  that  the  No.  4  drilled  well  gives 
at  somewhat  greater  depth  slightly  denser  oil  than  the 
No.  '2  drilled  well.  It  may,  however,  he  found  that  still 
deeper  wells  will  give  lighter  oil  than  any  yet  obtained  in 
this  locality,  presuming,  of  course,  that  oil-bearing  strata 
are  found  at  considerably  greater  depths,  of  which,  at 
present,  there  is  no  direct  evidence. 

I  have  subjected  a  portion  of  the  sample  from  No.  2 
well  to  fractional  distillation,  and  I  find  that  under  atmo- 
spheric pressure  it  begins  to  distil  at  2G0°  F.,  but  less  than 
30  per  cent,  distils  within  the  range  of  the  mercurial 
thermometer.  The  specific  gravity  of  the  first  tenth  by 
volume  is  ■  779.  The  total  distillate  amounts  to  95  per  cent., 
and  the  last  half  of  this  solidifies  at  50°  F.  Twenty-seven 
and  a  half  per  cent,  by  volume  (equal  to  about  26  per  cent, 
by  weight)  of  kerosene  of  sp.  gr.  •  823  and  flashing  point 
7::  V.  is  obtainable,  and  about  l-4  per  cent,  of  the  more 
volatile  hydrocarbons  lias  to  be  eliminated  in  order  to  get 
an  oil  of  this  flashing  point.  The  kerosene  is  easily  refined 
and  is  of  good  quality.  The  heavy  oil  contains  paraffin 
amounting  to  from  10  to  12  per  cent,  of  the  crude  oil,  and 
the  carbonaceous  residue,  when  the  distillation  is  conducted 
to  dryness,  amounts  to  2  "15  percent.,  the  loss  (incondensable 
gases,  &c.)  being  equal  to  2  "75  per  cent. 

By  the  adoption  of  the  process  devised  by  Professor 
Dewar  and  myself  (which  we  hoped  to  have  been  able  to 
describe   this  evening),  it  has  been  found  practicable  very 
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largely  to  increase  the  yield  of  burning  oil  (kerosene)  of  low 
specific  gravity.  We  have,  in  fact,  succeeded  in  obtaining 
from  70  to  80  per  cent,  of  this  product  (a  sample  of  which 
is  on  the  table)  from  Messrs.  Finlay,  Fleming,  and  Co.'s 
crude  oil,  but  we  shall  be  in  a  better  position  to  discuss  this 
point  when  we  have  completed  further  experiments  on  a 
large  scale. 

The  native  Rangoon  oil  industry  is  well  known  to  be  one 
of  great  antiquity,  but  until  within  the  last  35  years  the  oil 
was  used  in  the  crude  state.  In  1854  Mr.  Warren  de  la  Rue 
obtained  a  patent*  for  improvements  in  treating  products 
from  petroleum,  the  crude  oil  with  which  he  experimented 
being  imported  from  Rangoon.  For  some  time  afterwards 
the  refining  of  this  material  was  carried  on  by  Price's 
Patent  Caudle  Company,  and  by  Messrs.  Charles  Price 
and  Co.  In  1857  Messrs.  De  la  Rue  and  Muller  published 
an  "  Account  of  the  Chemical  Examination  of  Burmese 
Naphtha  or  Rangoon  Tar,"t  and  on  the  26th  March  in 
the  following  year,  the  Rev.  John  Harlow,  vice-president 
and  secretary  of  the  Royal  Institution,  described  at  a 
meeting  of  that  institution  the  "  mineral  candles  "  ami  other 
products  manufactured  at  Belmont  and  Sherwood. J 

Messrs.  De  la  Rue  and  Muller  state  that  the  raw  material 
which  they  examined  has,  at  common  temperatures,  "  the 
consistence  of  goose-fat  ;  it  is  lighter  than  water,  has  usually 
a  greenish-brown  colour,  and  possesses  a  slight  odour, 
peculiar,  but  not  disagreeable.  For  the  purpose  of  the  in- 
vestigation several  tons  of  the  oil  was  carefully  collected  at 
the  source  and  transmitted  to  Europe  in  well-secured  vessels, 
and  even  this  large  supply  was  not  found  sufficiently  ample  for 
the  complete  examination  of  several  constituents  such  as 
organic  bases,  "  the  presence  of  which  in  minute  proportion 
was  established  beyond  a  doubt." 

The  raw  material  was  distilled  iu  a  current  of  steam  (first 
of  a  temperature  of  212°  F.,  and  subsequently  superheated), 
and  thus  furnished  96  per  cent,  of  volatile  products,  fluid 
and  solid.  Steam  at  212°  F.  volatilised  11  per  cent,  of  oil 
perfectly  free  from  solid  hydrocarbons  ;  between  230°  and 
293°  F.  10  per  cent,  of  a  further  distillate  almost  free  from 
solid  hydrocarbons  was  obtained.  On  raising  the  tempera- 
ture of  the  steam  to  the  fusing  point  of  lead,  an  additional 
20  per  cent,  distilled  over,  and  this  retained  its  fluidity  at 
32°  F.,  although  it  contained  an  appreciable  quantity  of 
solid  matter.  At  this  stage  of  the  process  the  products  of 
distillation  began  to  solidify  on  cooling,  and  about  31  per 
cent,  of  a  crystalline  material  was  obtained  sufficiently  con- 
sistent to  be  submitted  to  pressure.  After  that  the  con- 
sistency of  the  products  of  distillation  begau  to  diminish, 
and  at  a  considerably  higher  temperature  21  per  cent,  of  a 
mixture  of  solids  and  liquids  distilled,  the  latter  predomi- 
nating, especially  towards  the  latter  part  of  the  operation. 
In  the  last  stage  of  the  process  the  distillate  completely 
changed  its  character,  becoming  very  dark  in  colour,  of  a 
pitch-like  consistence,  and  exhibiting  scarcely  an  indication 
of  the  presence  of  crystalline  matter.  When  this  product, 
which  amounted  to  about  3  per  cent.,  had  passed  over,  there 
remained  in  the  still  a  coke-like  mass,  which  eoutained  a 
small  quantity  of  earthy  impurities.  By  exposing  the  dis- 
tillates obtained  beyond  the  temperature  of  293°  F.  to  a 
freezing  mixture,  nearly  all  the  crystalline  matter  solidified 
and  became  removable  by  means  of  filtration  and  pressure. 
It  was  thus  ascertained  that  the  raw  material  operated  upon 
contained  from  10  to  11  per  cent,  of  solid  constituents 
(paraffin). 

The  solid  product  was  purified  by  being  subjected  to  the 
action  of  boiling  concentrated  sulphuric  acid  and  then 
washed,  first  with  an  alkaline  solution,  then  with  water.  On 
redistillation  it  was  obtained  quite  white. 

In  order  to  purify  the  liquid  products  they  were  twice 
redistilled  in  a  current  of  steam.  They  were  then  subjected 
to  fractional  distillation,  but  it  was  found  impossible  thus  to 
separate    the   various    hydrocarbons,   notwithstanding   the 


*  "  Improvements  in  treating  products  arising  from  the  distillation 
of  a  certain  tar  or  naphtha,  to  render  the  same  suitable  for 
dissolving  or  removing  fatty  or  resinous  substances." 

t  Phil.  Mag.  (4)  XIII.,  512;  l'roc.  Roy.  Sue.  VIII.,  221. 

t  Proc.  Roy.  Inst.  II.,  WIS. 


large  quantity  of  material  operated  upon,  aud  recourse  was 
had  to  the  action  of  sulphuric  and  nitric  acids.  The  pro- 
portion removable  by  these  acids  was  found  to  be  in  most 
cases  relatively  small,  hut  it  increased  with  the  boiling  point 
of  the  fluid,  varying  from  less  than  one-tenth  to  nearly  one- 
third.  In  this  manner  the  nitro-compouuds  of  various 
members  of  the  benzene  series  were  isolated. 

The  novelty  of  the  substances  described  was  stated  by 
Mr.  Barlow  to  consist  in  the  material  from  which  they  were 
obtained,  the  process  of  manufacture,  and  their  chemical 
constitution.  The  raw  material  was  described  as  the  semi- 
fluid naphtha  drawn  up  from  wells  sunk  in  the  neighbour- 
hood of  the  river  Irrawady,  iu  the  Burmese  Empire,  and  it 
was  stated  that  this  material  was  used  by  the  natives  as 
lamp-fuel,  as  a  preservative  of  timber  against  insects,  and  as 
a  medicine.  The  crude  oil  was  imported  in  hermetically - 
closed  metallic  tanks.  The  physical  resemblance  of  the 
products  to  those  previously  obtained  by  Reieheubach, 
Christison,  Gregory,  Reece,  Young,  Wiesman  (of  Bonn),  and 
others  from  peat,  coal,  &c.  was  referred  to,  but  it  was 
pointed  out  that  the  latter  were  obtained  by  the  decomposi- 
tion of  the  raw  material,  while  Dc  la  Rue's  process  from 
first  to  last  was  one  of  "  simple  separation  without  chemical 
change." 

In  the  process  of  manufacture  as  carried  out  by  Mr. 
George  Wilson  at  the  Belmont  and  Sherwood  works,  the 
crude  oil  was  first  distilled  with  steam  at  212'  F.,  about  one- 
fourth  being  thus  separated.  By  a  second  or  even  a  third 
distillation  the  distillate  was  fractionated  into  products 
ranging  in  specific  gravity  from  •  627  to  •  860,  aud  iu  boiling 
point  from  80"  F.  to  upwards  of  400'  F.  These  products 
were  all  colourless  auil  free  from  solid  hydrocarbons.  The 
vapour  of  the  most  volatile  was  found  to  be  highly 
anaesthetic.  The  more  volatile  distillates  were  commercially 
employed  for  detergent  purposes  under  the  name  of  Sher- 
woodole,  and  the  less  volatile  as  lamp  oil.  A  small  per- 
centage of  products  of  the  benzene  series  was  obtained. 

The  residue  of  the  distillation  with  steam  at  212°  F. 
(amounting  to  three-fourths  of  the  whole)  was  fused,  treated 
with  sulphuric  acid,  washed,  and  distilled  with  superheated 
steam.  The  boiling  points  of  the  oils  thus  obtained  ranged 
from  300°  to  600J  F.  The  distillate  from  430°  F.  and 
upwards  contained  the  solid  paraffin,  for  which  the  commer- 
cial name  of  Belmontine  wras  proposed.  The  oils  from 
which  the  paraffin  was  separated  were  found  to  possess 
valuable  lubricating  properties. 

In  1865 — 66  Messrs.  C.  M.  Warren  and  F.  H.  Storer,*  in 
the  United  States,  obtained  from  Rangoon  petroleum  the 
olefines  C10Hno  to  C13H26;  also  probably  C9Hls,  and  the 
paraffins  C?H16  to  C9H.:0.  They  also  found  naphthalene,  and 
their  experiments  indicated  the  probable  presence  of  xylene 
and  cumene.  In  this  investigation  only  the  more  volatile 
portions  of  the  crude  oil  were  dealt  with,  and  the  results 
obtained  appear  to  indicate  a  preponderance  of  olefines  over 
paraffins. 

The  developments  now  in  progress  in  the  oil-fields  of 
Upper  Burma  may  therefore  be  regarded  as  the  revival  of 
an  old  industry  under  the  altered  conditions  of  improved 
methods  of  obtaining  the  crude  oil,  aud  the  adoption  of  the 
principle  of  manufacturing  the  commercial  products  at  the 
port  of  shipment,  a  principle  which  prevails  in  competitive 
petroleum  industries.  This  revival  dates  from  1870,  when 
the  Rangoon  Oil  Company,  Limited,  erected  a  refinery  at 
Rangoon.  The  oil  wells  being,  however,  situated  in  the 
King  of  Burma's  territory,  great  difficulty  was  experienced 
in  obtaining  supplies  of  the  raw  material  at  prices  which 
admitted  of  carrying  on  a  profitable  industry,  and  in  1876  the 
company  was  wound  up.  Shortly  after  the  annexation  of 
Upper  Burma  in  1886,  the  work  having  been  carried  on 
under  great  difficulties  in  the  interval  of  10  years  by  Messrs. 
Finlay,  Fleming,  and  Co.,  the  Burma  Oil  Company,  Limited, 
was  formed,  and  at  once  proceeded  with  the  extension  of 
the  refinery  on  the  bank  of  the  river  at  Dunniedaw,  close  to 
Rangoon. 


*  Mem.  Am.  Acad.  IX. 
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This  factory  is  capable  of  refining  about  500,000  gallons 
per  month,  but  at  present  the  total  yield  of  the  oil-fields  is 
less  than  half  that  quantity.  The  crude  oil  is  found  to  yield 
on  the  average  about  27  per  cent,  of  fair  standard  kerosene, 
but  the  company  manufacture  principally  a  burning  oil  of 
higher  specific  gravity  for  use  by  natives  as  well  as  Eurasians, 
and  of  such  oil  a  much  larger  percentage  is  obtained.  The 
sample  of  this  product  on  the  table  has  a  specific  gravity  of 
•840  and  a  flashing  point  of  121°  F.  (Abel  test).  Much  of 
the  crude  petroleum  from  the  Yenangyoung  field  contains,  as 
already  stated,  from  10  to  12  per  cent,  of  solid  hydrocarbons, 
but  it  is  important  to  note  that,  in  consequence  of  the  un- 
favourable conditions  under  which  the  work  is  necessarily 


conducted,  Messrs.  Finlay,  Fleming,  and  Co.  do  not 
practically  obtain  from  the  average  raw  material  more  than 
4|  per  cent,  of  paraffin,  samples  of  which  in  the  crude  and 
refined  states  are  before  you.  The  "  melting  point "  (English 
test)  of  the  former  is  125£°  F.,  and  of  the  latter  is  no  less 
than  132°  F.  The  company  has  a  candle-making  department, 
but  finds  it  impossible  to  compete  against  the  Dutch  stearin 
candles,  which  are  sold  at  an  extremely  low  price,  and  the 
paraffin  is  accordingly  exported  to  London.  The  other 
products  include  "naphtha"  of  sp.gr.  "813  and  flashiu"' 
point  67°  F.  (Abel  test)  as  well  as  intermediate  and 
lubricating  oils.  I  find  that  samples  of  the  latter  which  are 
on  the  table  furnish  the  following  results  on  examination  : — ■ 


Specific 
Gravity 
at  60°  F. 


Flashing;  Point. 


Closed. 


Open. 


Viscosity.* 
Rape  Oil  at  00°  F.  =  100. 


At  70°  F. 


At  1-40°  F. 


Cold  Test. 


Lubricating  oil  (3) 
Lubricating  oil  (4) 
Lubricating  oil  (5) 
"  Valvoliue"  (6)  .. 


•920 
■930 
•931 
•949 


°  F. 
238 

330 


°F. 
266 

354 

360 

422 


34-23 
73-76 

124 '02 


9-24 
12-47 
15-71 


25*95 
(at  200°  F.    -(ii!)' 


Ceases  to  flow  at  30°  F. 
Ceases  to  flow  at  30°  F. 
Ceases  to  flow  at  42°  F. 
Ceases  to  flow  at  45°  F. 


By  Redwood's  Viscometer. 


The  colour  of  the  first  sample  (3)  by  Loviboud's  tinto- 
meter, in  a  2-in.  cell,  series  500,  is  130  ;  and  of  the  second 
sample  (4)  is  224.  The  specific  gravity  of  these  oils  is  in 
each  case  very  high  in  relation  to  the  viscosity,  and  the 
viscosity  is  affected  to  somewhat  more  than  the  average 
extent  by  alterations  in  temperature. 

More  than  once  during  the  past  few  years  I  have  had 
occasion  to  report  upon  the  commercial  products  obtained 
by  the  Burma  Oil  Company,  and  I  am  in  a  position  to  state 
that  the  difficulties  which  at  first  attended  the  manufacture 
have  to  a  large  extent  been  overcome.  The  extreme  heat 
of  the  climate,  however,  is  a  great  drawback,  and  necessarily 
renders  costly  the  operations  connected  with  the  separation 
and  purification  of  the  paraffin. 

The  only  other  locality  (see  Fig.  III.)  in  Upper  Burma 
where  petroleum  has  been  actually  collected  in  notable 
quantity  is  Pagan-Kyet,  about  10  miles  above  Pagan,  or 
about  50  above  Yenangyoung,  on  the  opposite  or  west  bank  of 
the  river  Irrawady .  Here  there  are  1 4  wells  which  about  a  year 
ago  were  officially  stated  to  yield  about  8,000  viss  of  oil  per 
month.  For  some  time  past  Messrs.  Finlay,  Fleming,  and 
Co.  have  refined  the  produce  of  these  wells  together  with 
the  Yenangyoung  oil  at  Rangoon,  but  the  yield  of  the 
Pagan  wells  has  been  steadily  diminishing  and  is  now 
very  small.  The  firm  in  question  have,  however,  obtained 
a  concession  and  are  about  to  commence  drilling  in  the 
Pagan  oil-field.  I  find  that  the  oil  from  this  locality,  a 
sample  of  which  is  on  the  table,  has  a  specific  gravity  of  -837, 
a  setting  point  of  60°  F.,  and  a  viscosity  of  5 '91  at  90°  F. 
(rape  oil  at  60°  F.  =  100).  It  is  therefore  of  considerably 
less  density  than  the  Yenangyoung  oil,  and  it  yields  a  larger 
percentage  of  kerosene,  but  a  very  much  smaller  percentage 
of  paraffin. 

At  Minbu,  about  18  miles  below  Yenangyoung  on  the 
opposite  or  west  bank  of  the  river,  petroleum  also  occurs,  but 
the  deposits  have  never  been  commercially  worked,  though 
here,  as  near  Pagan,  Messrs.  Finlay,  Fleming,  and  Co.  have 
arranged  to  drill.  The  oil  occurs  at  Minbu,  just  as  it  does 
in  the  island  of  Rainri,  in  the  immediate  neighbourhood  of 
mud  volcanoes.  The  general  character  of  the  locality  is 
clearly  shown  in  the  series  of  four  photographs  for  which  I 
am  indebted  to  Mr.  Finlay.  The  oil  springs  are  in  a  valley 
running  north  and  south,  bounded  on  the  east  side  by  a 
range  of  hills  behind  Minbu  cantonment,  and  on  the  west  by 
low  hills  and  broken  ground  covered  with  cactus  and  scrub 
as  at  Yenangyoung.  Photograph  No.  1  shows  a  sort  of  tank 
made  by  the  natives  at  the  upper  end  of  this  valley.     In 


this  tank  gas  and  oil  are  constantly  bubbling  up,  and  around 
it  are  innumerable  small  springs  where  gas  is  freely  emitted 
and  may  be  lighted  with  a  match.  Photograph  No.  2 
represents  an  active  mud  volcano  about  half  a  mile  from  the 
oil  springs  already  referred  to.  The  conical  hill  has  been 
formed  by  the  ejected  mud,  and  at  intervals  of  a  few  seconds 
there  is  a  distinctly  audible  outburst  of  gas  accompanied  by 
a  little  water  and  mud.  The  gas  can  be  ignited  at  the  apex 
of  the  cone.  The  mud  consists  of  a  very  fine  bluish  coloured 
clay  mixed  with  a  little  gravel.  Photographs  Nos.  3  and  4 
represent  other  similar  volcanoes  situated  at  a  distance  of 
200  yards  and  100  yards  respectively  from  the  one  already 
described.  It  is  said  that  a  Burman  commenced  digging  a 
well  in  this  spot  many  years  ago,  but  had  to  desist  "  as  it 
was  too  hot  for  him." 

Among  the  other  specimens  before  you  are  samples  of 
the  mud  from  these  volcanoes  containing  petroleum,  anil  of 
the  oil  from  the  neighbourhood  partially  freed  from  sand. 

Petroleum  is  found  in  various  parts  of  the  Yaw  country 
(west  of  Pagan),  where  it  is  collected  to  some  extent  in 
pits  3  or  4  ft.  deep.  This  oil  is  said  to  resemble  Arakan 
oil,  but  I  have  not  seen  a  sample  of  it.  Petroleum  is  also 
reported  to  have  been  observed  in  the  Chindwin  Valley, 
which  lies  due  north  of  Pagan.* 

Other  localities  iu  which  there  are  promising  indications 
are  at  Padaukpen,  west  of  Thayetmyo  (where  a  small 
quantity  of  oil  slightly  lighter  than  the  Pagau  oil  is 
obtained),  and  at  Yenatouug,  west  of  Myanoung.  These 
are  both  in  Pegu,  and  cannot  therefore  be  included  in  the 
Upper  Burma  deposits. 

1  cannot  conclude  my  remarks  on  the  oil-fields  of  Upper 
Burma  without  a  cordial  expression  of  thanks  to  Mr. 
Kirkman  Finlay,  of  the  Burma  Oil  Company,  Limited, 
who,  iu  the  course  of  a  lengthened  residence  in  that  country, 
has  acquired  an  intimate  practical  knowledge  of  the  subject, 
and  has  kindly  furnished  me  with  much  valuable  informa- 
tion and  a  large  number  of  highly  instructive  illustrative 
specimens. 

I  should  also  like  to  take  this  opportunity  of  saying  that 
our  knowledge  of  the  various  petroleum  deposits  in  India 
has  been  very  effectively  popularised  by  the  pen  of  Mr. 
Charles  Marvin,  and  I  have   no   doubt  that  the   intelligent 


•  It  was  reported  in  Yenangyoung,  on  the  20th  February  last, 
that  Dr.  Nuutling  had  found  springs  of  oil  resembling  those  of 
Minbu  at  a  plaee  called  Indin,  some  50  miles  inland  from  the 
Chindwin  river  (see  Fis.  III.). 
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interest  which  is  now  taken  in  the  subject  is  very  largely 
duo  to  the  information  which  that  graphic  writer  has  made 
public. 

2.  Assam. 

A>  long  ago  as  1825,  Lieut.  Wilcox,  in  an  expedition  up 
the  Dihing  River,  observed  a  seam  of  coal  in  the  bed  of 
the  Buri  Dihing  at  Supkong,  in  Upper  Assam,  near  which 
petroleum  rises  to  the  surface, 

In  18:is,  Mr.  C.  A.  Bruce  observed  petroleum  springs  in 
more  than  one  locality  ,  ami  in  is;; 7  Major  White  discovered 
several  springs  of  petroleum  close  to  the  camp  on  the 
Namrup  River,  which  had  hitherto  been  unknown  to 
Europeans,  and  apparently  almost  unused  by  the  neigh- 
bouring Singphos-t 

In  1837 — 38  Captain  S.  Hannay  noticed  petroleum  rising 
from  some  of  the  coal  outcrops,  and  in  1845  he  described 
bis  seareli  in  the  neighbourhood  of  Jaipur  for  petroleum. 
He  also  visited  the  Namchik  River,  and  of  this  locality  he 
writes: — "  \t  Namteb.uk  I'athar,  near  the  month  of  the 
river,  the  petroleum  exudes  from  the  banks,  and  a  bed  of 
very  fine  caking  coal  inns  across  the  bed  of  the  Namtchuk. 
The  hills  here  are  also  intersected  by  ravines,  and  in  one 
spot  an  extensive  basin  or  hollow  is  formed  at  some  height, 
which  contains  muddy  pools  in  a  constant  state  of  activity, 
throwing  out,  with  more  or  less  force,  white  mud  mixed 
with  petroleum.  This  is  indeed  a  strange-looking  place, 
and  I  am  told  by  the  Singphos  that  at  times  there  is  an 
internal  noise  as  of  distant  thunder,  when  it  bursts  forth 
suddenly  with  a  loud  report,  and  then  for  a  time  subsides."  | 

In  1S6."),  a  brief  account  of  the  petroleum  springs  in 
connexion  with  the  coal-fields  in  Upper  Assam  was  given 
by  Mr.  H.  B.  Medlicott.§  The  most  abundant  springs 
visited  were  those  near  Makilln.  where  Mr.  Meillicott  recom- 
mended that  trial  borings  should  he  made,  the  copious 
discharge  of  gas  anil  non-discharge  of  water  being  regarded 
as  favourable  indications. 

In  November  of  tin  following  year,  Mr.  Goodenough,  a 
member  of  the  firm  of  McKillop,  Stewart,  and  Co.,  having 
been  granted  certain  rights  over  a  large  tract  of  land 
on  both  sides  of  Buri  Dihing,  extending  from  Jaipur  to 
the  effluence  of  the  Noa  Dihing,  commenced  boring  at 
Nahor  Bung.  In  addition  to  several  holes  drilled  by  hand, 
one  of  which  was  102  ft.  in  depth,  a  well  was  carried 
down  to  a  depth  of  195  ft.  by  the  use  of  a  Mather  and 
Piatt's  steam-boring  machine,  hut  according  to  the  account 
published  by  Mr.  T.  II.  Hughes  in  1874j|  (dated  Raniganj, 
1st  December  1873),  no  good  results  were  obtained  in  this 
locality,  though  a  few  signs  of  gas  were  noticed.  While 
these  borings  were  in  progress,  others  were  begun  at 
Makum.^f 

(hi  was  struck  in  one  hole  on  the  26th  March  1867,  at 
US  ft.,  and  it  immediately  rose  74  ft.  in  the  bore,  being 
44  ft.  below  the  surface.  About  300  gallons  were  drawn, 
after  which  it  was  found  not  to  flow  continuously,  a  circum- 
stance which  it  was  hoped  would  be  remedied  by  sinking 
deeper.  Eight  holes  were  put  down  iu  the  Makum  district, 
and  they  were  nearly  all  successful  in  tapping  oil,  though 
the  yield  varied  in  each.  In  January  1868,  loo  to  125 
gallons  a  day  were  collected  from  No.  I,  while  Xo.  a 
j  iclded  from  550  to  G50  gallons.  The  action  of  .No.  5  bore 
was  intermittent.  Pure  water  was  spouted  for  three  or  four 
hours,  then  almost  pure  oil  for  15  to  30  minutes,  aftei 
which  all  action  ceased  for  an  hour,  or  sometimes  longer, 
and  then  activity  set  in  again.  The  discharge  from  No.  5 
bore  was  at  times  so  copious  that  there  was  not  storage 
accommodation  for  the  oil,  aud  the  flow  was  accordingly 
diminished  by  fixing  a  valve  on  the  well  pipe.  The 
pressure  exerted  by  the  oil  during  the  flow  was  30  lb.  to 
the  inch. 


*  Asiatic  Researches,  XVII. 
t  Jour.  Asiatic  Soo.  Bengal.  VI. 
t  Jour.  Asiatic  Soc  Bengal,  XIV. 
§  Mem.  Geol.  Survey  of  India,  I  v.,  114—41.-,. 
II  Petroleum  in  Assam, by  Theodore  II.  Hughes,  A.Ii.s  M  ,  F.G  S 
6eol.  Survey  ol  [nuia  Records,  VII. 
1  In  lat.  273  is'  N.,  and  long.  as5  to'  E. 


The  following  interesting  table  gives  the  times  id'  occur- 
rence and  duration  id'  the  Hows  or  "  blows  "  from  Xo.  5  bore, 
with  the  quantity  of  oil  discharged:^- 


Date. 

Com- 
menced 
to  run. 

H'u  and 
Hours 

running. 

Gallons 

per  Day 
of  24 

Hours. 

Remarks. 

is, is 

Jan.      8      9  a.m. 

'■ 

1.3 

,:;u 

Stepped  gradually. 

" 

If.     11  a.m. 

ii 

12 

1,500 

1,500  galls,  m    12   hours. 
M'O  strong  blow. 

» 

17 

11  a. ai. 

(l 

u 

2,1(111 

2.1HII    galls,  in  14  hours, 
i,  i\  strong  ill,  iv. 

•• 

211 

Uidnight 

0 

9 

600 

Mm  galls,  ui  a  hours. 

•■ 

21 

10  a.m. 

0 

2(1 

Pd 

ISO  galls,  iu  20  hours. 

•• 

23 

11  .-1.111. 

l 

13 

800 

:i'iii  -nils,   per    day,    ran 
sli.wK . 

•. 

27 

9.30  a. in. 

ii 

235 

."mi 

Do.              do. 

.. 

29 

9.30  a.m. 

>; 

13 

2.-.I1 

Running  very  slowly. 

fob. 

5 

9  a.m. 

0 

]<J 

500 

,",nii  galls,  m  in  hours. 

.. 

7 

0  a.m. 

2 

II 

700 

- 

13 

2  p.m. 

0 

19 

1.400 

I. urn  galls,  hi  la  hours. 

.. 

10 

9  a.m. 

1 

0 

1,000 

1,600  galls,  in  :ji>  hours. 

.. 

17 

11  tl.UI. 

1 

5 

900 

In  2a  hours, 

March  2 

9.80  a.m. 

1 

6 

1,700 

In  an  hours. 

•■ 

7 

1>  a.m. 

2 

0 

8,000 

"..(inn  galls,  in  IS  hours. 

» 

11 

'.'  a. in 

1 

11 

3,500 

In  35  hours  ;  very  strong, 
burst  pipes. 

.May 

31 

11 

1(1  a.m. 
(i  p.m. 

31 
60 

22 
(l 

601) 
per  day 

Jf.il 
per  day 

\  alve  May  little  open, 
,-     t,,  reduce  the  flow  as 
much  as  possible. 

July 

It 

11.30  a.m. 

3 

22 ; 

i,m 

.■ 

la 

J     a. in. 

4 

21 

5511 

» 

27 

1  ii.in. 

0 

15 

000 

In  15  hours. 

" 

2s 

10.30  a.m. 

3 

1 

700 

A  strong  blow. 

Aug. 

8 

9  a.m. 

0 

3 

500 

In  ;{  hours,  very  strong 
How. 

.. 

11 

2  p.m. 

3 

in 

1,600 

- 

22 

9.30  a.m. 

0 

8 

400 

In  8. hours. 

Here  the  man  who  kept  the  account  fell  ill,  and  the  one 
who  relieved  him  never  kept  any. 

Notwithstanding  these  highly  promising  results,  the 
great  difficulties  of  transport  appear  to  have  brought  about 
the  failure  of  the  undertaking;  but  in  recording  this 
Mr.  Hughes  remarks  that  "  the  prospect  of  an  abundance 
of  mineral  oil  in  Assam  has  been  proved,  and  if  this 
splendid  province  should  ever  be  opened  up,  fortunes  will 
yet  be  made  in  this  branch  of  mining." 

In  his  description  of  the  coal-fields  of  the  Naga  Hills, 
published  in  187(3,*  Mr.  Mallet  enumerated  the  places 
where  oil  has  been  observed  in  this  district,  and  the 
approximate  positions  of  these  springs  or  surface  indications 
air  shown  ill  the  sketch  map  of  the  Assam  oil-field 
(fig.  V.).  In  all  cases  the  oil  rises  either  on  or  close  to 
the  outcrop  of  the  coal-bearing  group,  and  usually  near  the 
outcrop  of  one  or  more  seams  of  coal  ;  indeed,  Mr.  Mallet 
records  one  instance  in  which  lie  saw  the  oil  oozing  out  of 
the  coal  itself,  though  he  points  out  that  this  may  have 
been  accidental,  the  coal  being  merely  the  last  rock  through 
which  the  oil   passed  on  its  way  to  the  surface.     Thick  soft 


'  On  the  coal-fields  of  the  Nasi  Hills,  bordering  the  Lakhimnur 
aud  Sibsagar  Districts,  Assam,  in  [•".  It.  Mallet,  I'.G.S.,  Geological 
Survey  of  India.    Mem.  Geol.  Surv.  of  India,  .VII..  Part  2. 
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sandstone  is  tin'  rock  principally  met  with  in  boring,  but 
blue  clay  also  occurs.  The  strata,  which  are  much  disturbed, 
belong  to  the  tertiary  epoch. 

The  mostlikely  sites  for  productive  wells  appear  to  lie  within 
the  area  of  the  immense  concessions  granted  to  the  Assam 
Railways  ami  Trading  ( !ompany,  and  it  is  well  known  thai 
this  company  lias  for  some  time  past  been  drilling  at  Digboj 
(see  Fig.  V.). 

Mr.  J.   B.   White,  a  director  of  the  company,  has  jusl 

returned  to  this  country  from  a  visit  to  Assim,  ami  lias  very 
courteously  given  me  full  information  as  to  the  drillingopera- 
tions.  Digboy  is  situated  si\  or  eight  miles  to  the  west  of 
Makum,  anil  drilling  was  commenced  here  last  autumn,  the 
spot  having  been  selected  on  account  of  the  good  surface 
indications.  At  a  depth  of  176  ft.  oil  and  gas  were  met 
with  in  soft  sandstone  (subsequently  found  to  be  immediately 
overlying  shale),  and  it  was  anticipated  that  the  well  might 
yield  as  much  as  SO  barrels  per  day.  The  production  how- 
ever rapidly  diminished,  and  it  became  evident  that  the 
oil  occurred  in  a  small  "pocket  "  which  was  soon  emptied. 
Drilling  was  accordingly  recommenced,  and  the  well  is  now 
in  process  of  being  deepened.  The  indications  are  regarded 
by  the  driller  as  exceedingly  promising,  but  drilling  is  here, 
as  elsewhere  in  India,  difficult,  ami  there  is  considerable 
tendency  to  "  caving."  The  oil  from  this  well  is,  in 
Mr.  White's  opinion,  less  viscous  than  that  obtained  at 
Makuiu,  and  contains  more  paraffin,  a  large  amount  of  solid 
hydrocarbons  separating  from  it  at  38°  F.,  which  was  the 
minimum  temperature  during  his  stay.  I  hope  shortly  to 
give  the  results  of  an  examination  of  this  oil.  Mr.  White, 
who  was  concerned  in  the  work  carried  out  by  Mr.  Good- 
enough,  informs  me  that  the  official  accounts  from  which  1 
have  quoted  under-stated  the  yield  of  the  wells.  From  one 
bore  there  was  a  continuous  flow  for  IS  months  after  the 
project  was  abandoned.  He  adds  that  surface  indications 
of  oil  occur  over  an  area  some  60  miles  square,  and  in  places 
the  soil  is  so  saturated  with  petroleum  that  it  is  sold  for  use 
in  protecting  timber  from  the  attacks  of  the  white  ant. 

Mr.  R.  A.  Townseud  has  recently  made  an  official  report* 
upon  the  Assam  oil-field  which  is  in  the  main  confirmatory 
of  the  foregoing  statements.  Mr.  Townsend's  visit  of 
inspection  was  made  in  the  wet  season,  and  therefore  in 
some  respects  under  conditions  unfavourable  to  accurate 
observations  ;  but  he  appeals  to  have  satisfied  himself  that 
the  prospects  of  success  in  boring  for  oil  in  Assam  are 
extremely  good,  and  he  points  out  that  to  a  large  extent  the 
difficulty  of  transport  has  been  removed. 

On  more  than  one  occasion  within  the  past  12  years  I  have 
examined  samples  of  Assam  crude  petroleum.  The  oil,  as 
will  be  seen  from  a  sample  on  the  table,  is  dark  brown  in 
colour,  of  rather  high  viscosity  (the  viscosity  of  a  sample 
ofsp.gr.  -940  was  14-2  at  '.iu:  F.,  rape  oil  at  60°=  100),  and 
has  a  slight  and  not  unpleasant  odour.  Its  specific  gravity 
nppears  usually  to  range  from  '933  to  •'.140,  and  it--  flashing 
point  is  sometimes  as  high  as  212  F.  (Abel  test).  It  begins 
to  distil  freely  at  2SO  F.,  but  considerably  less  than  20 
percent,  volatilises  within  the  range  of  the  mercurial  thermo- 
meter. The  oil  contains  none  of  the  kerosene  hydrocarbons, 
but  it  yields  by  the  ordinary  process  of  distillation  89  per 
cent,  by  weight  of  lubricating  oil  distillates.  The  proportion 
of  solid  hydrocarbons  is  not  large.  The  carbonaceous 
residue  varies,  according  to  my  experiments,  from  between 
3  and  4  per  cent,  to  over  8  per  cent. 

In  the  paper  by  Mr.  Hughes  already  referred  to,  particulars 
nrc  given  of  the  examination  of  a  sample  of  the  Assam 
crude  oil.  The  material  had  a  specific  gravity  of  '971,  and 
commenced  to  boil  at  460  F. ;  it  was  therefore  of  greater 
density  than  the  samples  I  have  distilled,  but  it  appears  to 
have  yielded  more'  paraffin.  As,  however,  a  series  of  the 
distillates  obtained,  ranging  in  specific  gravity  from  'S73  to 
'918,  are  characterised  as  suitable  for  lamp  oil,  "  although 
of  rather  higher  Bpecific  giaviiv  than  tlmt  obtained  from 
American  petroleum,"  I  do  not  consider  the  results  worthy 
of  much  consideration. 


3.  Punjab. 

Accounts  of  the  Punjab   oil-springs  were  published   by 

Mr.  A.  Fleming  in  ISIS*  and  in  lS.-,:i;+  by  Mr.  Maelaga'n 
in  1862  -,X  and  by  Mr.  A.  Fenner  in  1866,§" 

\  few  Mar-  later  Mr.  Lyman  was  deputed  to  examine 
the  deposits,  and  his  reports  were  issued  collectively  in 
1871.  From  these  it  appears  that  in  the  Rawalpindi  district 
(see  big.  1.)  there  are  some  16  spots  at  which  indication-  of 
petroleum  are  met  with  in  the  tertiary  rocks. 

Mr.  Lyman  states  that  in  every  case  the  oil  seems  to  come 
from  a  deposit  of  very  small  horizontal  extent.  "  sometimes 
only  a  few  feet,  seldom  as  much  as  a  few  hundred  yards." 
Some  of  the  natural  springs  are  described  as  yielding  "  as 
much  as  three  quarts  per  day,"  and  a  boring  of  7."i  ft. 
deep  at  Gunda  is  asserted  to  have  produced  about  11  gallons 
of  oil  a  day  for  a  period  of  six  months.  .Mr.  Lyman  gives 
the  density  of  the  oil  as  25°  B.  ('907),  but  there  appears  to 
be  sonic  variation  in  the  quality  of  the  oil,  for  while  that 
obtained  at  Gunda  is  -aid  to  be  burned  by  the  natives  "  with 
a  simple  wick  resting  on  the  side  of  an  open  dish,"  the 
product  of  the  Punnoba  springs  is  described  as  being  more 
inflammable,  and  as  needing  a  tube  for  the  wick. 

Mr.  John  D.  Xoble,  of  Petrolia,  a  well-known  Canadian 
petroleum  producer  and  refiner,  recently  spent  some  time  in 
this  district,  and  thinks  so  highly  of  the  prospects  of  esta- 
blishing a  successful  petroleum  industry  in  the  Punjab  that 
he  has  secured  a  concession  of  a  large  extent  of  tendon, 
with  a  view  to  drilling  for  oil. 


4.  Baluchistan. 

The  oil-field  of  Khatan  i-  situated  in  the  Mali  Hills  of 
Baluchistan,  about  40  miles  in  a  direct  line  to  the  east  of 
Sibi  station  on  the  Quetta  branch  of  the  North-Western 
Railway  running  from  Ruk  junction  to  Quetta.  The  posi- 
tion of  the  petroleum  wells  is  shown  on  the  sketch-map  of 
India  (Fig.  I.). 

The  oil  occurs  in  the  Eocene  formation,  and  is  found 
exuding  in  many  places,  much  of  the  oil  which  has  thus 
e-eaped  having  been  converted  by  exposure  into  a  hard 
mass. 

Borings  were  first  made  here  on  behalf  of  the  Indian 
Government  by  Mr.  1!.  A.  Townseud,  Superintendent  of 
IN  tioleiim  Explorations,  in  the  cold  season  of  1884 — 85,  and 
it  was  found  that  immense  quantities  of  petroleum  were 
obtainable  at  moderate  depths.  The  wells  drilled  by 
Mr.  Townseud  are  live  in  number,  and  arc  situated  in  a 
valley  surrounded  by  mountains  about  4.1100  ft.  high. 
|  Their  diameter  is  only  4 ,!  in.,  and  their  depth  does  not 
I  much  exceed  500  ft.  The  geological  features  of  the 
locality  have  been  carefully  dealt  with  by  Mr  Townseud  in 
an  official  report,*  and  the  section  reproduced  from  that 
document  (see  Fig.  VI.)  clearly  indicates  the  charactei  and 
disposition  id'  the  strata. 

The  following  i-  an  explanation  of  the  section : — ■ 

1,  2, :;,  I.   Nummulitic  limestone. 

5,  7,  9,  11,  13,  15.  Light-brown  earthy  linn  stone.  inter- 
Stratified  with  clay  and  shale  and  (in  6.  8,10)  gypsum. 

S  consists  ot  a  massive  stratum  of  pure  white  gypsum. 

16,  18,20,22.  24.  Clunchy  limestone,  ititcrstiatified  with 
soft  shale. 

25,  27,  29,  31.    Soft  olive  shale. 

26.  28,  HO.    Hark  brown  flint. 

32.  Fine-grained  hard  blue  limestone. 

"  It  is  in  the  two  deposits  of  shale  2,'i  and  27  that  the 
first  traces  of  petroleum  are  discovered,  and  in  several 
places  where  vertical    faces  are  exposed    to  tin-   direct   sun's 


•Report  on  the   issani  Petrolmn  Deposits,  by  R.  V.  Tovvnsend, 
Simla,  n  September  is—. 


*  Jour.  Asiat.Soc.  Bctiga',  XVII. 

+  Jour.  Asiat.  Six-.  Kengal,  XXII. 

+  Supplement  to  the  Punjab  Government  Gazette. 

i  Proc.  Punjab  Government  Pubtio  "Works  Department. 

i|  Reports  on  the  Punjab  Oil  Lands  l>.v  B.  S.  Lyman,  Government 
Press,  Lahore, 

■  Report  on  the  Petroleum  Explorations  at  Khatan,  by  K.  A 
Townsend,  Superintendent  ■•!  Petroleum  Explorations  in  Balu 
chistan.  Records  ol  the  Geological  Survey  el'  India,  Vol.  \l\ 
Part  i.  1886. 
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rays,  bituminous  drops  and  threads   mark  them  with  a  jet 
blackness." 

The  following;  record  of  one  of  the  borings,  of  524  ft.  in 
depth,  indicates  the  order  of  succession  downwards  of  the 
strata  perforated  by  the  drill:  — 


Thickness. 


I 


Depth. 


(I.)  Gravel,  with  boulders  and  bitumen.. 

(2.)  Jointed  blue  limestone 

(8.)  Hani,  marine  conglomerate,  with 
abundance  of  Hint 

(f.)  Alternating  hands  of  soft,  bluish 
shales  and  hard  flinty  limestone  with 
iron  pyrites 

(5.)  Rather  hard  shals  with  pyrites 

(G.)  Dark  grey  limestone  without  fossils. . 

(7.)  Soft  grey  shales 


Feet. 
12 


20 
196 


30 

217 


Feet. 
12 


.12 


257 

474 
170 
521 


Oil  was  obtained  at  28,  at  62,  at  92,  at  115,  at  125, 
at  133,  and  at  374  ft.  Mr.  Townsend  states  that,  "both 
in  drilling  and  pumping,  a  considerable  quantity  of 
sulphuretted  hydrogen  gas  escapes,  but  it  is  not  in  sufficient 
quantities  to  cause  a  natural  flow  of  oil  from  the  tidies." 

Owing  to  the  disturbed  character  of  the  strata,  drilling 
is  extremely  difficult ;  the  conglomerate  is  fractured  in  all 
directions,  and  through  the  fissures  "  the  oil  rinds  its  way 
upwards,  borne  on  the  top  of  the  warm  waters  which 
accompany  it;  but  while  these  fractures  afford  a  ready 
means  to  the  miner  of  'striking  oil,' they  sadly  interfere 
with  his  progress  in  boring,  as  the  drilling  tool  in  descending 
must  inevitably  enter  many  of  these  erevices  at  an  acute 
angle  to  their  planes,  and  it  is  almost  impossible  to  prevent 
the  tendency  of  the  tool  to  follow  the  vagaries  of  such 
crevices,  and  thus  produce  a  '  crooked  hole,'  which  is  fatal 
to  further  progress,  unless  straightened." 

Unfortunately  the  oil  obtained  is  of  remarkably  high 
specific  gravity  and  viscosity,  as  will  be  seen  from  the 
sample  on  the  table.  Its  density  is,  I  find,  practically 
identical  with  that  of  water,  and  it  is  in  consequence  freed 
with  very  great  difficulty  from  the  water  with  which  it  is 
assoeiated  as  it.  comes  from  the  well.  Even  when  tin'  oil  is 
warmed  the  water  does  not  readily  subside.  If  an  attempt 
be  made  to  distil  the  oil  containing  water,  the  contents  of 
the  still  froths  up  and  passes  over  bodily.  By  prolonged 
exposure  in  a  capacious  vessel  to  a  temperature  somewhat 
above  the  boiling-point  of  water,  the  oil  can  he  sufficiently 
dehydrated,  hut  a  far  better  system  has  been  suggested, 
which  I  hope  before  long  to  have  the  opportunity  of 
describing.  The  oil  is  black  or  extremely  dark  brown  in 
colour  by  transmitted  light,  with  comparatively  little  fluor- 
escence, and  it  possesses  very  little  odour.  Its  flashing  point 
is  280°  F.  (Abel  test),  and  it  contains  no  hydrocarbons 
available  for  use  as  ordinary  burning  oil.  If  50  per  cent, 
be  distilled  off,  the  first  third  of  the  product  will  be  found 
to  baie  a  specific  gravity  of  about  '910,  and  the  remaining 
two-thirds  of  about  '930,  but  the  viscosity  of  these  distillates 
is  extraordinarily  low  in  relation  to  the  specific  gravity.  By 
careful  distillation  with  superheated  steam,  about  one-fourth 
of  the  product  (one-eighth  of  the  crude  oil)  may,  however, 
be  obtained  of  sp.  gr.  -958  and  viscosity  16K  at  70°  F.  (rape 
oil  at  60°  F.  =  100).  This  oil  would  be  available  for 
use  as  a  lubricant.  The  residue  in  the  still,  when  50  per 
cent,  of  the  volatile  matters  have  been  removed,  forms  on 
cooling  a  moderately  hard  pitch  of  jet  black  colour  and 
lustrous  fracture,  as  the  specimens  before  you  indicate. 
This  material  might  be  employed  in  the  manufacture  of 
" patent  fuel "  and  for  other  purposes.  When  distilled  to 
dryness  the  crude  petroleum  yields  rather  more  than  70  per 
cent,  by  volume  of  a  heavy  oil  containing  very  little  paraffin, 
and  the  residue  then  consists  of  about  26  per  cent,  by 
weight  of  hard  coke.  The  last  portions  of  the  distillate 
when  exposed  to  a  temperature  of  32°  F.  assume  the 
consistence  and  appearance  of  vaseline. 


Khatan  petroleum  is  by  far  the  most  refractory  oil  to 
which  Professor  Dewar  and  1  have  applied  our  new  process 
of  distillation,  hut  we  have  succeeded  in  obtaining  from  it 
about  40  per  cent,  of  kerosene,  which  has  a  specific  gravity 
of  -810. 

It  is,  however,  as  a  fuel  for  use  in  locomotives  aud 
otherwise  that  the  petroleum  in  question  is  likely  to  become 
specially  valuable,  and  from  this  point  of  view  the  im- 
portance which  attaches  to  the  development  of  the  Khatan 
oil-field  is  very  great,  tin  a  former  occasion*  I  have 
referred  to  the  extent  to  which  liquid  fuel  is  employed  in 
Russia,  and  I  anticipate  that  in  those  districts  of  India 
where  solid  fuel  is  very  costly,  as  is  the  ease  in  Baluchistan, 
we  shall  before  lone  see  thi-  example  followed.  The 
Khatan  oil-field  lies  at  an  elevation  of  1,400  to  1.5(H)  ft. 
above  the  railway  at  Sibi,  and  it  has  been  proposed  to 
transport  flic  oil  to  tie'  railway  by  pipe-line;  hut  as  1  have 
already  said,  the  oil  is  very  viscous,  and  experiments  made 
led  to  the  apprehension  that  great  difficulty  would  he 
experienced  in  pumping  it.  Mr.  Townsend  is  of  opinion 
that  the  oil  might  be  pumped  so  long  as  its  temperature  did 
not  fall  below  Til  to  So  F.,  but  at  certain  seasons  of  the 
year  it  woidd  be  exposed  to  a  temperature  far  below  that. 
About  two  years  ago  I  bad  occasion  to  investigate  the 
subject,  and  I  found  that  the  viscosity  of  the  oil  at  85  1''. 
was  no  less  than  430  times  that  of  ordinary  Baku  crude 
petroleum,  the  viscosity  of  which  is  1 1  ■  11  at  90  F.  (rape  oil 
at  60°  F.  =  100)  ;  I,  however,  arrived  at  the  conclusion  that 
by  the -employment  of  a  pipe-line  of  large  diameter,  with  a 
sufficient  number  of  pumping  stations  and  powerful  pumps, 
the  oil  could  be  transported  during  at  any  rate  the  greater 
part  of  the  year.  The  consistence  of  the  oil  is  not  due  to 
the  presence  of  a  high  percentage  of  solid  hydrocarbons  as 
is  the  case  with  much  of  the  JTenangyoung  oil,  hut  arises 
from  the  large  amount  of  usphultuin  present.  Hence  the 
fluidity  of  the  oil  is  not  very  largely  increased  by  a 
moderate  elevation  of  temperature. 

As  an  alternative  scheme  to  the  pipe-line  it  lias  been 
proposed  to  connect  Khatan  with  the  Sind-Pishin  State 
Railway  at  Bahar-Kuch,  and  thus  provide  a  means  for  the 
transport  of  the  oil,  hut  such  a  line  would  lie  very  costly 
owing  to  the  difficulties  of  the  country  through  which  it 
would  pass. 

Mr.  Townsend,  with  whom  I  bad  sonic  conversation 
during  his  recent  visit  to  this  country,  evidently  appreciates 
fully  the  importance  of  the  fuel  question,  but  he  regards  the 
comparatively  inaccessible  position  of  the  field  and  the  trying 
character  of  the  climate  during  the  hot  season  (when  no 
European  could  work  theic)  as  serious  obstacles  to  the  utilisa- 
tion of  the  Khatan  petroleum  deposits.  That  petroleum  may 
be  obtained  there  in  apparently  immense  quantities  is  clearly 
shown  by  the  yield  of  the  wells.  According  to  the  official 
report  of  Colonel  Conway-Gordonf  experiments  made  by 
pumping  four  of  the  wells  (the  tiftli  had  not  then  been 
drilled)  showed  that  the  yield  of  each  well  was  from  400 
to  600  barrels  of  oil  in  the  24  hours.  "  Thus  any  one  of 
the  existing  wells  is  more  than  competent  to  deliver  the 
entire  supply  of  50,000  barrels  of  oil  a  year,  which  is 
estimated  to  be  the  amount  required  for  the  Sind-Pishin 
section  of  the  North-Western  Railway." 

In  this  connection  I  may  perhaps  be  permitted  to  repro' 
duce  the  following  extract  from  the  "  Indian  Engineer," 
which  was  published  last  year  in  the  Journal  of  this 
Society,^  under  the  erroneous  heading  of  "  Petroleum 
works  in  the  Punjab  "  : — "  The  Khatan  petroleum  works 
have,  it  appears,  now  passed  beyond  the  experimental 
stage.  An  agreement  has  been  definitely  entered  into  to 
supply  the  works  at  the  Kbojak  tunnel  with  about  34; 
million  gallons  of  the  oil.  The  wells,  which  are  42  miles 
from  the  railway,  have  been  connected  with  Babar-Kuch 
on  the  Sind-Pishin  line.  The  saving  to  the  State  from  the 
use  of  the  petroleum  on  the  Khojak  works  alone  will,  it  is 
estimated,  be  enough  to  cover  all  the  cost  of  the  Khatan 
experiments,  and  leave  a  balance  of  over  5  lakhs  of  rupees. 


*  Russian  Petroleum  Industry.    Jour.  SocChem.  Ind.Vol.  IV. 
t  Ail  in  mist  rat  mil  Report  en  i  he  Railways  of  iudia  for  1887—88,  by 
L.  Conway-Gordon,  Lieut. -Col..  R.E.,  Director-General ot  Railways. 
J  1889,814  (Trade  Report). 
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And  there  is  no  reason  to  anticipate  thai  the  benefits  of 
the  apparently  inexhaustible  supply  should  end  here.  On 
the  contrary,  in  a  country  like  Beluchistan,  where  every 
stiek  of  wood  is  worth  its  weight  in  silver,  the  demand  for 
the  new  fuel  must  be  very  great  ;  and  in  addition  to  other 
advantages  its  use  may  be  expected  to  put  a  stop  to  the 
destruction  of  the  forests,  which  until  recently  was  going  on 
at  an  alarming  rate.  It  is  now  intended  to  replace  the 
expensive  and  wasteful  system  of  camel  carriage  by  laying 
a  pipe-line  from  the  wells  along  the  Babar-Kuch  road;  and 
should  Government  decide  on  sanctioning  this,  it  may  he 
confidently  expected  that  the  capabilities  of  Khatan  will 
emerge  once  for  all  from  the  cold  shade  of  neglect  and 
scepticism  in  which  an  exaggerated  idea  of  its  remoteness 
has  left  it  so  long." 

An  oil  similar  to  that  obtained  at  Khatan  occurs  at 
Shoran,  in  Kalat,  in  the  province  of  Kaeh  (iandawa,  in 
Kind  Baluch  country.  Shoran  is  about  42  miles  from  the 
railway  at  Belpat,  and  it  is  a  question  which  of  the  two 
tields  it  would  be  best  to  develop  for  fuel  purposes. 

General  Conclusions. 

Throughout  India,  petroleum  occurs  in  the  tertiary  for- 
mation, as  in  Russia  and  Galieia.  The  strata  in  the  oil- 
producing  localities  arc  greatly  disturbed,  and  drilling  is 
everywhere -in  India  more  or  less  difficult. 

Apparently  petroleum  occurs  in  the  greatest  abundance 
in  the  Khatan  oil-field  in  Baluchistan,  hut  the  oil  is  not  of 
satisfactory  quality  even  regarded  as  liquid  fuel,  the  locality 
of  production  is  comparatively  inaccessible,  and  the  climate 
is  bad. 

Undoubtedly  the  best  oil  from  the  point  of  view  of  the 
kerosene  refiner  is  that  which  is  obtained  in  the  Arakan 
islands  (the  eastern  Baranga  ami  Ramri).  On  the  other 
hand,  the  Yenangyoung  oil,  or  much  of  it,  though  not 
yielding  kerosene  largely  by  the  ordinary  process  of  manu- 
facture, contains  much  paraffin,  which  is  a  valuable  product, 
and,  as  has  been  pointed  out,  the  yield  of  kerosene  from 
such  oil  is  capable  of  being  largely  increased. 

As  regards  geographical  position,  the  Arakan  deposits  are 
placed  at  an  advantage  over  those  of  Upper  Burma,  and  in 
like  manner  the  Upper  Burma  deposits,  or  most  of  them,  can 
be  developed  more  advantageously  than  those  of  Assam,  in 
consequence  of  the  transport  facilities  afforded  by  the 
Irrawudy  river. 

Far  too  little  is.  known  about  the  oil-fields  of  India  to 
admit  of  a  confident  prediction  as  to  their  future,  in  respect 
either  to  area  or  to  potential  productiveness,  being  uttered. 
Even  as  regards  Upper  Burma,  we  cannot  say  whether  the 
future  centre  of  most  successful  development  will  be 
Yenangyoung,  Pagan,  Minbu,  or  elsewhere,  and  the  actual 
results  of  drilling  can  alone  remove  the  uncertainty  at 
present  existing.  Moreover,  it  by  no  means  follows  that  the 
precise  spots  selected  by  the  natives  as  giving  readiest  access 
to  the  oil  through  the  primitive  methods  of  working  available 
to  them  will  prove  to  be  the  most  productive  ones  when  the 
drill  is  substituted  for  the  spade. 

The  Indian  Government  appear  disposed  to  encourage 
competitive  private  enterprise,  especially  in  the  oil-fields  of 
Upper  Burma,  and  so  long  as  this  principle  is  legitimately 
applied  no  exception  can  In  taken  to  it  ;  but  in  the  interests 
of  the  Empire  it  is  to  he  hoped  that  the  work  of  petroleum 
exploration  and  development  will  in  no  case  be  attempted 
without  a  full  appreciation  of  all  that  it  involves.  It  is  in 
the  highest  degree  important  that  this  work  should  for  some 
time  to  conic  lie  carried  out  under  skilful,  energetic,  and 
above  all,  experienced  management,  and  that  ample  means 
should  be  provided.  <  >n  any  other  basis  it  is  highly 
probable  that  much  money  would  be  wasted  without  obtain- 
ing satisfactory  results,  or  even  conclusive  negative  evidence ; 
much  disappointment  and  discouragement  would  ensue,  and 
the  development  of  the  oil-fields  of  India  would  be  con- 
siderably retarded. 

Hitherto  the  practice  of  the  Government  has  been  to  grant 
a  prospecting  licence  for  a  period  of  12  months  over  four 
square  miles  of  territory.  ( hi  the  expiration  of  the  specified 
period  the  licensee  is  at  liberty  to  select  one  square  mile, 
over  which  lie  has  the  right  to  drill  for  oil,  on  the  basis    of 


the  pa\  nieiit  of  a  royalty  of  20  per  cent,  on  the  oil  raised. 
It  is  now,  however,  reported  from  Rangoon  that  the  Govern- 
ment has  decided  to  grant  no  more  prospecting  licences  or 
concessions,  at  any  rate  in  the  Yenangyoung  district,  and 
that  as  soon  as  Dr.  Nbetling  has  completed  the  marking  out 
of  the  oil-bearing  lands  in  this  locality  into  square  mile 
blocks,  these  will  be  offered  for  sale  by  auction.  The 
necessity  for  purchase  should  afford  some  guarantee  for  the 
work  of  development  being  efficiently  carried  out. 

I  am  indebted  to  the  India  Office,  and  especially  to 
Mr.  Arthur  >.'.  Wbllaston,  C.I.E.,  for  affording  me  exceptional 
facilities  in  referring  to  various  reports  dealing  with  the 
subject  of  this  paper. 
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lilt.    I',    lit  liTER   IX    the   CHAIR. 

AN  INSTRUMENT  FOR  THE  MEASUREMENT  OP 
DIFFUSE  DAYLIGHT  AND   THE  ACTINOGRAPH. 

BY   E.  HURTER,  I'll.  1.. 

The  actinometer  which  1  have  des  ised  for  measuring  diffuse 
daylight  depends  upon  entirely  different  principles  than  the 
instrument  Mr.  Ballard  has  just  brought  to  our  notice.  In 
niosi  instruments  designed  for  measuring  built  the  eye  has 
to  decide  when  two  things  arc  equal,  in  .Mr.  Ballard's 
instrument,  when  tin1  luminosity  of  the  paint  is  equal  to  the 
light  coming  through  the  blue  glass,  in  the  ordinary  silver 
paper  actinoineters  the  eye  decides  when  two  tints  arc 
equal. 

Once  when  examining  the  spectrum  of  nitric  dioxide  the 
thought  struck  me  that  the  light  absorbed  by  that  gas  must 
do    some    molecular   work,  and   as    this   was    not    chemical 
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decomposition,  it  could  only  result  in  a  rise  of  temperature. 
I  saw  the  application  which  could  be  made  of  this,  and  1 
found  that  if  a  differential  gas  thermometer  was  tilled  with 
nitrogen  dioxide,  one  bulb  exposed  to  diffuse  light,  the  other 
kepi  in  the  dark,  the  gas  exposed  to  the  light  expanded. 
But  owing  to  the  difficulty  of  finding  a  suitable  separating 
fluid,  niie  which  should  not  absorb  the  gas,  1  could  not 
obtain  satisfactory  results.  Equally  unsatisfactory  I  found 
an  instrument  tilled  with  bromine  vapours.  The  idea  that 
all  coloured  substances  would  in  diffuse  light  assume  a 
slightly  higher  temperature  than  white  or  colourless  trans- 
parent substances  led  to  the  construction  of  differential 
thermometers,  the  bulbs  of  which  contained  a  red  substance 
in  one,  and  a  white  one  in  the  other.  Very  sensitive  instru- 
ments were  obtained  with  led  and  white  wool,  next  in 
sensitiveness  was  cotton  and  paper.  The  red  substances 
absorb  most  of  the  rays  of  the  spectrum,  except  theredones, 
whereas  the  white  substances  absorb  very  little  of  any  of 
the  rays,  and  the  absorption  of  the  light  causes  a  slight  rise 
in    tin'  temperature  of  the  red  substance,  which  expands  the 

air  of  the  bull utaining  this  substance.     The  consequent 

increase  in  pressure  is  read  oil'  on  the  scale  behind  the  syphon 
gauge,  and  as  experiments  in  this  direction  proved,  this  rise  of 
pressure  was  proportional  to  the  chemical  action  of  the  light 
on  silver  stilts. 

lint  instruments  so  made  were  very  unsatisfactory. 
Beside  the  temporary  alterations  in  pressure  in  the  bulb 
containing  the  red  substance  there  was  also  a  permanent 
change,  which  increased  with  every  exposure  to  the  light, 
and  though  little  perceptible  in  one  day,  in  the  course  of  a 
few  months  became  so  large  as  to  completely  destroy  the 


lustrum  'ut  by  driving  the  liquid  out  of  the  syphon  gauge 
into  the  bulb  containing  the  while  substance. 

An  investigation  of  what  this  was  due  to  revealed  the  fact 
that  the  oxygen  of  the  enclosed  air  gradually  vanished,  and 
it  disappeared  faster  in  the  white  tube  than  in  the  red  one. 
What  becomes  of  the  oxygen  1  am  unable  to  say.  It  was 
Blear  1  had  to  abandon  organic  substances. 

But  even  when  I  began  to  use  coloured  glass  the  same 
difficulty  still  arose.  I  used  cither  alcoholic  solutions  or 
benzine  solutions  of  alkanel  as  indicator  in  the  syphon 
gauge,  and  even  after  I  had  abandoned  them  also!  still 
found  ihe  zero  points  of  the  instrument  unsteady.  It  varied 
Very  little,  but  in  the  course  of  a  year  the  change  was  quite 

perceptible. 

A  good  instrument  can  however  be  made  as  follows:  — 
Two  test  tubes  holding  from  10  to  15  cc.  are  chosen  j  one 
of  them  must  be  made  of  very  thin  glass  Hashed  inside  with 
copper  ruby  glass,  the  other  one  must  be  of  similar  thin 
clear  white  glass.  They  should  both  be  of  the  same  weight 
and  the  sane  capacity,  a  slightly  larger  capacity  for  the 
white  tube  is  favourable.  These  tubes  must  be  well  cleaned 
with  nitric  acid  and  caustic  potash,  carefully  rinsed  with 
boiled  distilled  water,  dried  and  fused  on  to  capillary  glass 
tubes.  When  this  has  been  done  they  must  be  repeatedly 
exhausted  under  the  air  pump  to  remove  all  products  of 
combustion  which  enter  during  the  operation  of  fusing  to 
the  capillary.  They  arc  finally  made  red  hot  and  when 
cool  a  single  drop  of  pure  distilled  water  is  allowed  to  enter 
into  each  tube,  and  is  shaken  into  the  bulb.  The  syphon 
gauge  is  tilled  cither  with  a  solution  of  potassium  bichromate, 
or  better  with  a  solution  of  potassium  carbonate,  to  which  is 


III  ktkk's  ActinOMETEB. 


Back  View. 


Front  View. 


372 


THE   JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.        [April  so,  ism. 


added  sufficient  potassium  iodide  and  iodine  to  give  it  a 
deep  colour.  The  bulbs  are  then  sealed  on  to  the  syphon 
gauge,  two  very  fine  hair  tubes  being  drawn  out  tirst,  through 
which  the  air  can  escape  and  enter,  on  either  side  of  the 
liquid  in  the  syphon  gauge 

When  the  instrument  is  so  far  completed  it  is  again 
exhausted  repeatedly  to  remove  products  of  combustion, 
and  the  hair  tubes  are  sealed  up,  the  bulbs  being  at  the 
time  immersed  in  cold  water  to  keep  their  temperature  alike. 
The  instrument  has  then  to  be  tested  to  see  that  it  is  abso- 
lutely air-tight,  and  that  both  bulbs  behave  alike  when  the 
temperature  is  raised. 

The  position  of  the  liquid  in  the  gauge  must  not  move 
under  the  receiver  of  the  air  pump,  nor  when  the  bulbs  are 
immersed  in  hot  water.  A  temporary  change  during  the 
latter  operation  always  occurs,  but  it  must  be  only  temporary. 

If  the  instrument  lie  found  good  it  is  mounted  in  a 
wooden  box  with  a  glass  front,  and  to  render  it  more  sensitive 
the  bulbs  ace  placed  in  front  of  two  concave  reflectors,  which 
aic  best  made  of  silvered  sheet  copper  and  very  thin.  The 
side  of  the  box  opposite  the  reflectors  is  closed  by  a  sheet  of 
thick  )iatent  plate  glass,  coated  on  the  outside  with  transparent 
gelatin  and  varnish,  which  helps  to  prevent  the  entrance  of 
heal  rays  into  the  box. 

A  millimetre  scale  behind  the  syphon  guage.  which  is 
outside  the  box  at  the  back,  completes  the  instrument.  (See 
illustrations.) 

Yellowish-brown  glass  is  almost  as  good  as  ruby  glass 
and  easier  to  procure. 

An  instrument  of  this  description  will  indicate  the  brightest 
diffuse  daylight  obtainable  in  this  country,  as  reflected  by 
the  northern  skj-  by  a  variation  in  the  level  of  the  liquid  of 
about  80  millimetres.  It  is  therefore  possible  to  measure 
the  diffuse  light  to  one  per  cent,  of  its  greatest  intensity  with 
ease,  and  this  is  more  than  sufficiently  accurate  for  all 
photographic  processes. 

By  means  of  this  instrument  it  is  quite  possible  in  steady 
light  to  time  very  accurately  the  exposure  of  a  photographic 
plate.  But  my  friend  Mr.  Driffield  soon  discovered  that  a 
very  accurate  measurement  of  the  light  was  not  necessary, 
and  the  reason  for  this  we  decided  to  ascertain,  and  he  has 
been  my  fellow  worker  in  all  subsequent  investigations. 

We  made  self-recording  actinometers  by  registering  the 
position  of  the  liquid  in  the  syphon  gauge  photographically 


upon  gelatino-bromide  paper,  which  was  fastened  on  a 
revolving  drum  driven  by  a  clock.  We  continued  to  take 
observations  for  every  day  of  the  year  1883 — 86,  and 
some  of  these  photographs  of  the  intensity  of  diffuse 
daylight  are  represented  by  the  diagrams. 

When  there  was  a  steady  light  throughout  the  day, 
which  seldom  occurred,  the  curve  so  clearly  indicated  that 
the  light  was  a  function  of  the  altitude  of  the  sun,  that 
I  had  no  difficulty  in  recognising  the  sinus  curve.  This 
curve  showed  itself  really  in  almost  every  diagram.  It  is 
broken  up  by  passing  clouds.  The  dotted  curve  in  the 
diagram  of  March  4th  shows  the  sinus  of  the  altitude  of  the 
sun  on  that  day  for  latitude  53°  8'.  By  measuring  at 
the  same  time  the  diffuse  light  with  the  actinometer,  and 
the  sinus  of  the  altitude  of  the  sun  by  well-known  means, 
we  obtained  the  connexion  between  the  altitude  of  the  sun 
and  the  degrees  of  our  actinometer. 

We  thus  found  that  the  diffuse  light  at  any  given  hour  of 
any  given  day  is  seldom  less  than  23  per  cent,  of  the 
maximum  light  possible  at  that  hour,  except  when  it  is 
foggy  or  raining,  but  under  those  circumstances  no  one 
thinks  of  taking  pictures  outside. 

It  is  therefore  clear  that  exposures  of  photographic  plates 
at  any  particular  moment  under  ordinary  conditions  vary 
only  in  the  ratio  1:4.  But  as  other  investigations  which 
Mr.  Driffield  and  myself  made  showed  that  the  latitude  of 
exposure  within  which  a  good  picture  is  possible  is  in  many 
cases  comprised  in  exposures  varying  from  1:2,  it  will  be 
seen  that  accurate  measure  of  the  light  is  quite  unnecessary. 

We  therefore  together  devised  the  little  instrument 
called  the  actinograph,  which  Mr.  Ballard  recommended  as 
a  calculating  machine.  The  fact  is,  it  is  not  only  a 
calculating  machine,  it  is  in  reality  a  machine  for  telling  at 
any  hour  of  the  year  the  maximum  light  possible,  and  for 
converting  that  indication  directly  into  times  of  exposures 
of  plates  of  varying  speed,  with  various  lenses. 

The  manipulation  of  the  instrument  is  exceedingly  simple, 
and  it  has  this  great  advantage  over  actinometers,  it  tells 
beforehand  what  the  exposure  on  any  day  at  any  hour  has 
to  be,  according  to  the  condition  of  the  atmosphere,  and 
the  eye  soon  judges  that.  With  this  instrument  photographic 
exposures  can  be  ascertained  with  so  great  a  degree  of 
probability  as  to  be  almost  equal  to  certainty. 


Diffuse  Light  registered  by  Hurter's  Actinometer. 


AM    6 


IO  12  2 

March  4th.  1886. 


6    PM 


June  12th,  1886. 
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The  instrument  has  four  scales:  a  light  seal,'  on  n 
revolving  cylinder,  a  slide  carries  the  lens  scale  and  the 
time  scale,  and  on  a  lixid  scale  is  marked  the  speed  of  the 
plate.  The  speed  of  the  plate  must  be  ascertained  by 
the  operator  by  a  simple  experiment. 

The  lens  scale  is  set  to  the  hour  and  date  at  which  an 
exposure  is  to  be  made,  the  speed  index  is  set  to  indicate 
the  speed  of  the  plate;  when  that  is  done  five  different 
exposures  in  seconds  can  be  read  off  at  once,  corresponding 
te  five  different  conditions  of  the  light  :  Very  bright,  bright, 
mean,  dull,  and  very  dull. 

The  sketch  shows  the  instrument. 


The  Actinograph. 

To  give  an  idea  of  speed,  I  will  add  that  Wratten's  slow 
plates  are  about  10  on  our  scale,  and  llford  Ordinary  about 
15  to  20. 

The  degree  of  light  and  the  unit  of  speed  are  chosen  for 
the  instrument  as  follows: — The  highest  possible  diffuse 
light  corresponding  to  the  altitude  of  the  sun  =  90°,  is 
divided  into  100  equal  parts,  one  of  which  we  call  an 
actinograph  degree.  The  unit  of  speed  is  the  speed  of  a 
plat.-  which  with  one  such  degree  of  light  will  take  an 
ordinary  landscape  in  as  many  seconds  as  tin-  square  of  the 
ratio  of  the  focal  length  and  aperture  indicates.  Thus  a 
plate  would  lie  speed  1,  which  with  one  actinograph  degree 
of  light,  and  a  lens  of  V  -r-  -I  it  would  take  16  seconds  to 
produce  a  good  landscape  negative. 

This  system  of  degrees  of  light  and  s| I  of  plates  I 

venture  to  say  is  the  only  scientific  one  which  lias  yet  been 
proposed,  and  the  actinometer  I  have  described  I  believe  to 
be  the  only  satisfactory  instrument  for  measuring  diffuse 
light  yet  devised.  The  photographed  records  show  that  it 
is  somewhat  slow  in  following  the  light.  Indeed  the 
variations  of  light  are  frequently  so  sudden  that  the  use  of 
actinometers  for  photographic  purposes  will  always  remain 
unsatisfactory,  because  some  time  must  necessarily  elapse 
between  the  observation  of  the  light  and  the  exposure 
owing  to  a  calculation  having  to  be  made. 

The  aetinoeraph,  on  the  other  hand,  avoids  all  calculation, 
takes  into  account  variations  in  light,  in  lenses,  and  in 
plates,  and  will  be  a  truly  scientific  substitute  for  actino- 
meters, so  long  as  the  earth  does  not  deviate  from  her 
time-honoured  journey  round  the  sun. 
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NOTE  ON  A  CRYSTALLINE  BOILER  DEPOSIT. 

in     \.    1'.    FRYER, 

Sheridan-Muspratt  Scholar,  University  College,  Liverpool. 

A  few  weeks  ago,  on  tbc  removal  of  a  boiler  from  a  steam 
tug,  which  had  been  working  in  the  River  Mersey  some 
]'l  years,  an  interesting  deposit  was  found,  especially 
iueriisting  the  iron  stays  of  the  boiler.  A  sample  of  this 
was  kindly  sent  to  our  laboratories  by  Mr.  T.  I..  Miller. 

II  was  thought  that  the  sample  would  he  worthy  of  your 
interest,  on  account  of  tin-  thickness  and  the  convoluted 
appearance  of  its  upper  surface,  but  especially  because  the 
greater  part  of  it  is  distinctly  crystalline. 

The  substance  consists  almost  entirely  of  the  sulphates 
of  calcium  and  magnesium,  as  will  be  shown  by  the 
percentages  of  my  analysis: — 

CaO 33*3 

M*0 7'3 

A I  O ,  4-4 

Si), 51-7 

s.u, hi: 

Moisture  2-6 

99-8 

There  is  also  a  trace  of  iron  and  the  faintest  trace  of 
chloride. 

Tbc  presence  of  the  water  is,  I  think,  interesting.  The 
sulphate  of  magnesia  is  undoubtedly  present  as  kieserite, 
which  crystallises  with  one  molecule  of  water.  The  per- 
centage of  water  necessary  for  my  "•:!  per  cent,  of  magnesia 
would  he  3-3  per  cent.,  which  you  see  is  a  little  above  the 
actual  amount  found. 

From  an  examination  of  the  crystals,  they  appear  to 
consist  of  the  rhombic  anhydrite  CaS04,  along  with  a 
little  kieserite. 

The  specific  gravity  1  also  determined  and  found  to  be 
3-05  (that  of  anhydrite  is  88— 30). 

Iloppe-Sevler  and  G.  Rose  have  shown  that  gypsum  when 
strongly  heated  in  a  solution  of  sodium  chloride  is  converted 
into  anhydrite.  The  conditions  under  which  this  deposit 
has  accumulated  point  to  the  probability  that  its  crystalline 
structure  may  have  arisen  from  this  cause.  It  is  curious 
also  that  at  Stassfurt  anhydrite  crystals  occur  in  the 
kieserite,  crystallising  in  rhombic  prisms  with  pinnakoid 
domes.  8' 6  per  cent,  of  the  substance  is  soluble  in  water, 
and  the  calcium  sulphate  is  more  soluble  than  the  magne- 
sium sulphate,  the  proportions  being  88' 71  per  cent,  to 
1 1  ■  19  per  cent,  respectively. 

No  alumina  was  found  in  the  soluble  portion. 

Discussion. 
Dr.  Kohn  said  it  would  be  interesting  to  hear  if  any  of  the 
members  had  come  across  a  very  marked  crystalline  boiler 

incrustation,  similar  to  the  one  shown. 

Mr.  W.  I*.  Thompson  said  it  was  very  rarely  that  they  did 
not  find  the  deposit  crystallised  when  it  was  largely  sulphate 
of  lime.  He  had  repeatedly  had  to  clean  out  boilers  in 
his  younger  days,  and  he  had  repeatedly  seen  the  stuff 
crystallised  when  it  had  plenty  of  sulphate  of  lime.  He 
had  seen  the  crystals  with  £-in.  long  needles  when  they  were 
at  the  end  of  a  nut  or  stay.  They  were  found  in  locomotive 
boilers  in  the  form  of  radiating  nodules. 

Dr.  Hurtkr  said  that  as  a  rule  boiler  incrustation  was 
always  of  a  crystalline  texture,  but  he  had  never  seen  such 
beautiful  specimens  as  those  shown. 
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^fUifasitlf  ^r  ft  ton. 


Cliairman :  T.  W.  Stuart. 
Yiee-CJiairman  :  P.  P.  Bedson, 


Committee : 


A.  Allhuseu. 
G.  T.  France. 
G.  Gatheral. 
John  Glover. 
T.  W.  Lovibond. 
John  Pattinson. 


II.  R.  Proctor. 
B.  S.  Proctor. 
\V.  W.  Proctor. 
W.  L.  Reunoldson. 
C-  H.  Bidsdale. 
J. E.  Stead. 


Hon.  Local  Secretary  and  Treasurer : 
Dr.  J.  T.  Dunn,  The  School,  Gateshead. 


The  names  in  Italics  arc  those  of  members  of  Committee  who 
retire  at  the  close  of  the  current  Session.  The  following  have  been 
elected  to  fill  the  vacancies,  and  will  t:ike  office  in  July  next: — 
Chairman:  John  Pattinson;  Vice-Chairman:  T.  W.  Stuart; 
Committee  :  P.  P.  Bedson, C.  H.  Hills,  and  T.  W.  Hogg. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


iHanrljrsftrr  ^return. 


The  Committee  of  this  Section  is  unchanged. 


&ottingI)atn  &rrtion. 


The  Committee  of  this  Section  is  unchanged. 


(Slasgotu  ant  £>rottisty  £>rrtion. 


Chairman  :  Jl.  It.  Tntiock. 

Vice-Chairman:  Win.  Dittmar. 

Committee : 

JR.  Irvint . 
<;.  McBoberts. 


G.  Beilby 
Win.  Boyd. 
A.  Ci'um  lie. ot'o. 
J.  Christie. 
IV.  S.  Curphey. 
1>.  B.  Dott. 
Win.  Foulis. 
J.  Gibson. 


E.  J.  Mills. 
J.  M.  Milne. 
T.  I,.  Patterson. 

K.  Smth. 

E.  C.  C.  Stanford. 

A.  Whitelaw. 


Hon.  Treasurer:  Jr.  J.  Chrystal. 

Hon.  Local  Secretary : 
Dr.  G.  a.  Henderson,  Chemical  Laboratory,  University  of  Glasgow. 


The  names  in  Italics  are  those  of  members,, f  Committee  who 
retire  at  the  end  of  the  current  Session.  The  following  have  been 
selected  to  till  the  vaeai icies,  and  n  ill  take  othce  in  July  next  :-  - 
Chairman:  E.  C.  C.  Stanford:  Vice-Chairman :  A.  Crum  Brown; 
Secretary  •  <;.  G.  Henderson;  Treasurer:  W.J. Chrystal;  Com- 

mittei  :  W.  .1.  \.  1 aid,  C.  A.  Fawsitt,  J.  Falconer  King,  T.  P. 

Miller..!.  Pattison, and  R.  li.Tatl.uk. 

SESSION  1890. 

"  The  Manufacture    of    Phosphorus, 


May  i',th  (Edinburgh) : 
Dr.  .1.  B.   Headman. 

Pari  II." 
Mi.  i.   McBoberts.  "  Blasting  Gelatin  and  other  Explosives. 

June  3rd  i  Glasgow)  :  — 
Dr.  J.  Claris  and  Mr, 


McGhie.    "A  new  Cobalt  Mineral.' 


Meeting  held  in  the  Societies'  Booms,  207,  Bath  Street, 
Glasgow,  on  Tuesday,  1st  April  1890. 


MR.    I!.    H.    TATI.OCK    IX    THE    CH.UIi. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 

sent  to  the  Local  Secretary, 


NOTK  OX  THE  FATTY  ACIDS  OF  OLIVE  AND 
OTHEE  OILS. 

BY    ROBEUT    R.  TATI.OCK,    F.R.S.E.,    F.I.C.,    P.C.B. 

In  estimating  the  fatty  acids  in  olive-oil  soap  I  have  always 
and  very  frequently  noticed  that  after  the  acids  were  dried 
till  every  trace  of  water  had  been  expelled  they  continued 
to  lose  weight  by  exposure  to  the  temperature  of  the  water- 
oven,  which  is  usually  about  90°  C.  (lfiC  F.).  That  this 
loss  resulted  from  the  volatilisation  id'  some  substance, 
probably  of  an  acid  character,  which  had  been  in  com- 
bination  with  soda,  there  could  be  little  doubt,  and 
subsequent  experiments  confirmed  this  view.  In  any 
case  the  substance  dissipated  was  not  water,  and  as  its 
amount  was  considerable  the  question  arose  as  to  whether 
it  should  be  regarded  as  a  portion  of  the  fatty  acids,  or 
merely  as  an  inoperative  substance  incapable,  even  in 
combination  with  soda,  of  contributing  to  the  detergent 
properties  of  the  soap,  and  consequently  of  little  or  no 
value.  At  first  it  was  thought  probable  that  this  volatile 
bod\  existed  only  in  the  oil  which  bad  been  extracted 
from  the  olives  by  chemical  means  or  solvents  (bisulphide 
of  'carbon),  and  which  is  commonly  employed  for  the 
manufacture  of  this  class  of  soap,  and  that  it  would  not 
be  present  in  the  oil  expressed  by  mechanical  means.  It 
was  soon  found  by  experiment,  however,  that  it  existed 
in  these  two  varieties  to  an  equal  extent  as  nearly  as 
possible.  (In  extending  the  investigation  toother  oils  1 
soon  found  that  while  the  fatty  acids  of  some  of  these 
behaved  in  a  similar  manner  to  those  of  olive  oil — giving 
off  a  volatile  body  at  or  under  steam  heat — there  were  other 
oils  whose  acids  gave  an  opposite  result,  as  they  gained 
weight,  undoubtedly  due  to  oxidation,  under  similar  circum- 
stances, as  did  olive  oil  itself,  and  more  particularly  when 
it  was  deprived  of  the  considerable  proportion  of  free 
oleic  acid  almost  invariably  present  in  the  commercial 
article.  Of  course  it  i-  quite  possible — indeed  highly 
probable — in  the  ease  of  fatty  acids  of  olive  oil  and  those 
which  behave  under  heat  in  a  similar  manner,  that  oxidation 
and  consequent  increase  of  weight  goes  on  simultaneously 
with  volatilisation  ami  consequent  decrease  of  weight,  but 
that  the  latter  goes  on  at  a  greater  rate  than  the  former, 
thus  making  it  alone  apparent,  tin  the  other  hand  it  is 
hardly  possible  that  the  fattj  aeids  -neb  as  stearic,  that 
show  but  a  slight  decrease  ill  weight  after  many  hums' 
exposure,  can  contain  any  appreciable  proportion  of  volatile 
substance,  as  if  they  did  it  would  pass  off  at  any  early 
Stage  "I"    the  heating  prOCeSS,  at    least     to  a  huge  extent,  and 

would  thus  he  observed. 

The  subjoined  table  shows  the  weights  of  loo  part-  of 
fatty  acids  from  various  kinds  id'  commercial  olive  oil.  as 
well  as  those  from  castor,  rape,  cotton-seed,  linseed,  and 
Stearine,  and  also  of  commercial  and  neutral  olive  oil, 
when  exposed  for  various  periods  to  a  temperature  of  90°  C. 
(111!    F.). 

The  fatty  aeids  were  in  each  case  prepared  by  saponi- 
fication with  alcoholic  potash  and  liberation  by  normal 
hydrochloric  acid  in  slight  excess.  They  were  then  dried 
until  they  ceased  rapidly  to  love  weight,  ami  no  film  of 
water  could  be  condensed  on  glass  by  the  cooling  of  their 

vapour-. 

It  i-  unnecessary  to  interpret  the  results,  as  the  figures 
speak  so  plainly  for  themselves.  It  should  be  noted. 
however,  thai  the  olive  oil  No.  in  was  the  one  employed 
to  produce  the  fatty  aeiil  .No.  I  as  well  as  the  neutral  oil 
No.  II,  which  was  obtained  by  shaking  up  the  oil  with  weak 
solution  of  caustic  potash  to  saponify  the  free  fatty  acid, 
dissolving  out  the  neutral  oil  b\  ether  and  recovering  by 
evaporation. 

(  If  course  the  volatile  substance  may  be  a  deeompo-ition- 
produet  of    the  fatty  acid    from  which  it  i-  evolved   by  beat. 


April  80. 1890.]       THE  JOURNAL  OF  THE  SOCIETY   OF   CHEMICAL  INDUSTRY. 


375 


aud  judging  from  the  tardiness  with  which  its  evolution 
begins  and  progresses,  it  is  more  likely  to  be  sueh  than  a 
volatile  arid  pre-existing  in  the  oil.     On  account  of  this 


It  is  obvious  from  these  results  that  the  determination 
of  fatty  acids  in  -naps  is,  in  many  instances,  a  delicate 
operation,    and    one   requiring   as     much   care,    skill,    and 


consideration  1  have  hitherto  in  analysis  of  soaps  and  oils      observation   as   any   other   part   of    the   analysis   of    that 
returned  it  a-  a  portion  of  the  true  fatty  acid.  material. 


Table  showing  Loss  (ore  Gain)  in  Weight  or  Dry  Fatty  Acids,  during  Different  Periods,  at  00'  C. 


1. 

2. 

.;. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Time  heated 
at  90°  C. 
(194°  F.). 

Fatty 
Lcids 

from 
Olive  Oil. 

Fatty 

Acids 

from 

Olive  Oil. 

Fattv 

leids 

from 

Olive  Oil. 

Fatty 

Acids 

from 

Olive  Oil. 

Fatty 
leids 
from 
I  lastoE 
oil. 

Fatty 

Acids 

from 

Rape  Oil. 

Fatty 

Acids 

from 

Cotton- 

i 

Fatty 
Acids 
from 

Linseed 
Oil. 

Stearic 
Acid. 

Olive  11,1 

containing 
9-42  perCent. 

Free  Oleic 

Acid. 

Olive  Oil 

from  which 

Free  Fatty 

Acid  was 

removed. 

Drv  

100"00 

ioo-oo 

100-00 

100-00 

ioo-oo 

100"00 

ioo-oo 

ioo-oo 

ioo-oo 

ioo-oo 

ioo-oo 

2*  hours  .. . 

99-22 

99-38 

99-18 

99-80 

WIS 

11 IIV  all 

99'26 

101-25 

100-08 

100-24 

100'SS 

18      .. 

■,,s-s  s 

98-92 

"V--, 

99-06 

'.---.1 

[00-30 

99-04 

larffl 

Kiir.-,2 

111112 

72      ., 

98-70 

'.'7-sr, 

99-89 

99-72 

100-52 

101-32 

90      ,. 

'.IV  IS 

98-20 

98"17 

98-12 

100-  12 

•• 

120      „ 

98-09 

'.V.--J 

99-46 

•.'7-S7 

100-19 

98-22 

100-10 

line.".,; 

192 

a; -us 

•• 

•  • 

S60    ... 

95'  a 

95-50 

95*42 

588      .. 

94U4 

91-17 

94-10 

•• 

.. 

.. 

720 

92-62 

92-67 

92-57 

•• 

Dis,  l  SSION. 

ilr.  Stanford  asked  what  acid  was  used  in  precipitation? 
His  reason  for  asking  that  was  because  he  had  found  it 
extremely  difficult  to  wash  some  organic  substances  free 

from  acid,  and  he  thought  it  was  possible  -nine  acid  might 
have  been  left  and  become  a  little  concentrated.  He  was 
also  inclined  to  think  there  might  be  a  small  portion  of 
glycerin  left.  With  regard  to  the  loss  of  about  S  per  cent, 
that  occurred,  it  seemed  to  him  that  the  volatile  substance 
might  lie  recovered,  and  he  hoped  Mr.  Tatlock  would  try 
and  de\  i-e  -nine  method  I'm-  doing  so. 

Dr.  Milne   nsked  Mr.  Tatlock  if  he  had  nol   employed 

sulphuric  acid  as  well  as  hydrochloric  in  precipitation? 

Mr.  Tatlock;  in  reply,  -aid  that  the  first  three  or  four 
results  were  got  by  the  use  of  sulphuric  acid,  hut  in  the 
later  experiments  hydrochloric  acid  was  considered  to  be 
the  last.  With  reference  to  Mr.  Stanford's  suggestion  about 
some  of  the  acid  being  left,  he  should  have  said  in  his  paper 
that  the  hydrochloric  acid  was  added  in  very  slight  excess, 
-,,  that  the  volatile  substance  got  amounted  to  very  main 
times  the  entire  excess  of  acid  employed.  As  regarded 
glycerin  being  left,  considering  the  complete  saponification 
with  alcoholic  potash,  he  was  of  opinion  the  glycerin  must 
all  have  been  washed  away. 


THE  ESTIMATION  OB  COBALT  AND  NICKEL: 

BY    JAMES    HOPE. 

The  separation  of  cobalt  from  nickel  has  always  been  a 
matter  of  difficulty  to  the  chemist,  especially  due  perhaps  to 
the  extremely  analogous  properties  of  these  two  metals. 

Many  processes,  however,  have  been  devised  for  this 
purpose,  hut  the  majority  have  been  abandoned  as  being  in 
various  respects  faulty.  The  "nitrite"  process,  which  is 
that  most  commonly  recommended  by  text-books,  is  no 
doubt  found  by  some  to  give  fairly  good  results,  but  in  the 
hands  of  inexperience, I  operators  very  often  fails  to  gi\  ,■  any 
results  at  all  when  cobalt  is  e,  rtainly  known  to  be  present. 
The  chief  objection,  however,  is  that  it  is  long  and  tedious 


to  manipulate,  which  is  a  serious  matter  in  a  works 
laboratory  where  many  anah  ses  have  daily  to  he  made. 

It  must  he  admitted  that  outside  of  those  directly  con- 
nected with  the  subject,  very  few  even  competent  chemists 
will  be  found  from  whom  reliable  results  can  be  obtained. 
There  is  evidence  of  this  in  a  case  which  came  before  my 
notice  some  time  ago,  in  which  a  sample  of  cobalt  material 
agreed  upon  by  tin-  buyer  and  seller  at  6  per  cent,  was 
reported  by  a  competent  French  chemist  to  contain  [5  per 
cent.  This  is  certainly  an  exaggerated  instance,  hut  there 
is  doubtless  necessity  for  more  light  being  thrown  on  this 
subject,  and  I  think  I  am  justified  in  putting  on  record  a 
complete  process  for  the  separation  and  estimation  of  cobalt 
and  nickel,  which,  although  not  quite  new,  may  Mil]  he 
unknown  to  the  majority  of  the  members  of  this  Society. 

The  process   consists    of   two  operations: — 

1.  Separation    and    determination   of    the   cobalt    by    the 
"phosphate  "  method. 

2.  Determination  of  the  nickel  by  electrolysis. 

The  "phosphate"  method  was  originally  devised  1,\ 
M.  Dirvell,  and  published  in  1879,  but,  as  then  described, 
proved  very  unworkable,  and  it  was  not  until  modified  on 
several  important  points  by  Dr.  (  lark  in  1883  that  its  \.  alm- 
as a  means  of  separation  was  really  appreciated.  It  has 
now  been  in  daily  use  for  several  years,  and  has  given 
complete  satisfaction  both  as  to  accuracy  and  the  facility 
with  which  the  separation  can  he  made. 

Before  proceeding  to  its  description  it  may  he  well  to 
describe  briefly  the  procedure  usually  adopted  leading  up  to 
the  separation  which  is  applicable  to  ores  and  mattes  con- 
taining metals  removable  by  LT3S  in  acid  solution,  and  any 
iron,  alumina,  or  manganese  which  may  he  present.  A 
quantity  of  the  sample  is  taken  according  to  its  approximate 
contents,  but  that  will  be  found  most  suitable  which  gives 
about  -.r)  grm.  or  thereabouts  of  mixed  metals.  This  is 
dissolved  in  11(1  or  aqua  regia  and  evaporated  to  dryni  89, 
the  residue  moistened  with  HC1,  dissolved  in  hot  water. 
filtered  from  silica,  &c,  and  in  the  filtrate  metals  of  the 
second  group  are  removed  with  1LS.  After  oxidation  with 
HNOa  the  filtrate  is  nearly  neutralised  withXaX'tc,  and 
the  iron  and  alumina  twice  precipitated  with  acetate  of  sods 
to  ensure  perfect  separation.  The  mixed  filtrates,  thoroughly 
freed  from  iron  and  alumina,  arc  slightly  acidified  with  acetic 
acid,  and  the  cobalt  and  nickel  thrown  down  with  II  S  gas, 
filtered,  washed  with  1I.,S  water, dried,  calcine, 1,  and  weighed 
as  a  guide  to  the  approximate  quantity  of  the  two  metals 
present. 
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The  cobalt  and  nickel  being  thus  obtained  as  sulphides 
ami  free  from  all  other  metals,  are  dissolved  in  aqua  regia 
in  a  small  covered  beaker,  any  sulphur  which  may  separate 
beiug  removed  by  heating  with  a  few  drops  of  bromine,  and 
the  solution  evaporated  to  dryness  with  the  addition  of  a  few 
drops  of  dilute  H2SU4  to  convert  the  metals  into  sulphates. 
The  presence  of  chlorides  would  interfere  with  the  subsequent 
electrolysis  of  the  nickel.  The  residue  after  dissolving  in 
hot  water  and  diluting  to  about  50  ec.  is  then  ready  for 
the  separation.  A  quantity  of  phosphate  of  ammonia 
(NH4H2PO.,  containing  about  Gl  per  cent.  IMJ5)  equal  to 
about  four  times  the  weight  of  metallic  cobalt  and  nickel 
present,  is  now  weighed  oil',  dissolved  in  the  smallest  possible 
quantity  of  water  and  boiled  for  a  minute  or  two  with  a  few 
ce.  dilute  H2S04.  This  is  afterwards  added  to  the  solution 
containing  the  cobalt  and  nickel  which  has  been  previously 
heated  nearly  to  boiling. 

Dilute  ammonia  (2  parts  '880  to  1  of  water)  is  now 
cautiously  added  until  tile  light  blue  precipitate  which  at 
first  forms  partially  dissolves,  and  finally  with  constant 
stirring  and  addition  of  the  ammonia  drop  by  drop  the 
cobalt  comes  down  as  n  pink  crystalline  precipitate  of 
ammonio-cobaltic-phosphate  CoNH4P04.  The  beaker  is 
placed  on  the  top  of  the  water-bath  for  5  or  1C  minutes 
with  occasional  stirring  and  finally  allowed  to  settle.  The 
clear  blue  filtrate  containing  the  nickel  is  decanted  off 
through  a  small  filter,  and  the  precipitate  in  the  beaker 
dissolved  in  a  few  drops  dilute  H2S04 ;  a  small  excess  of 
phosphate  of  ammonia  again  added  and  the  cobalt  repre- 
eipitated  with  ammonia  exactly  as  already  described.  The 
precipitate  is  now  transferred  to  the  filter,  washed  well  with 
small  quantities  of  hot  water,  and  dried  at  100D  C.  After 
removal  of  the  precipitate  the  filter  is  burned  in  a  platinum 
capsule,  the  precipitate  added  and  ignited  for  15  or  20 
minutes  over  a  good  Hansen  burner.  The  ammonio- 
cobaltic-phosphate  is  thereby  converted  into  the  purple 
coloured  pyrophosphate  Co«P20-,  and  as  such  is  weighed, 
the  metallic  cobalt  being  found  by  multiplying  the  weight 
obtained  by  the  factor  (0-403). 

Ill  many  eases  the  reprecipitation  of  the  cobalt  might  be 
dispensed  with,  but  it  is  absolutely  necessary  where  the 
nickel  is  largely  in  excess  of  the  cobalt.  As  it  only  occupies 
a  few  minutes  it  is  always  safer  in  every  case  to  make  the 
second  precipitation  to  ensure  perfect  separation. 

The  proper  quantity  of  ammonia  to  be  added  is  also  a 
point  which  requires  careful  attention,  as  an  insufficiency 
would  still  leave  nickel  with  the  cobalt,  and  too  large  an 
excess  would  likely  dissolve  a  little  of  the  cobalt.  Before 
proceeding  therefore  to  the  estimation  of  the  nickel,  it  is 
customary  to  examine  the  mixed  filtrates  by  gently  heating 
for  a  few  minutes  on  a  sand-bath,  and  if  a  slight  pink 
precipitate  forms  it  is  immediately  filtered  off  and  added  to 
the  main  precipitate.  Cobalt,  however,  is  rarely  found  with 
the  nickel  as,  with  careful  observation,  the  exact  point  at 
which  the  addition  of  the  ammonia  should  hi-  stepped  is 
easily  discerned.  Prolonged  heating  of  the  nickel  filtrate 
when  free  from  cobalt  might  precipitate  a  small  quantity  of 
the  nickel  as  the  yellow-coloured  phosphate.  This  may  be 
easily  removed  by  acidifying  with  H.:S04  and  making  again 
alkaline  with  ammonia. 

The  clear  blue  filtrate  now  ready  for  the  determination  of 
nickel  is  contained  in  a  tall  form  of  beaker,  and  should  bulk 
about  200  cc.  About  10  ec.  strong  ammonia  are  added,  to 
render  distinctly  alkaline,  and  the  solution,  after  heating  to 
about  70°  C,  is  immediately  ready  fo  be  electrolysed.  For 
this  purpose  a  battery  of  two  1',-pint  size  Bunsen  cells  is 
found  to  give  the  requisite  strength  of  current,  and  is 
capable  of  depositing  about  0- 15  to  0-20  gnu.  of  nickel  per 
hour. 

The  electrodes  employed  consist  of  a  sheet  of  platinum 
shaped  in  the  form  of  a  cone,  to  the  side  of  which  a  piece  of 
thick  platinum  wire  is  riveted,  and  a  spiral  formed  of  the 
same  kind  of  wire  terminating  in  a  straight  piece,  both  being 
of  the  dimensions  usually  supplied  by  Johnson,  Matthey, 
and  Co.,  of  London. 

The  spiral  being  now  inserted  in  the  solution,  the  cone  is 
also  suspended  to  cover,  without  touching,  the  spiral,  taking 
care  to  have  it  wholly  immersed  in  the  solution.  The  battery 
can  now  be  connected,  the  cone  with  the  zinc  or  negative 


pole  and  the  spiral  with  the  carbon  or  positive  pole,  and  the 
beaker  covered  with  two  halves  of  a  watch  glass.  If  the 
battery  is  in  good  working  order,  the  nickel  will  be  found 
firmly  deposited  on  the  cone  as  a  bright  metallic  coating  in 
from  two  to  three  hours.  The  complete  deposition  of  the 
nickel  may  easily  be  ascertained  by  drawing  off  a  few  cc.'s 
of  the  solution  with  a  pipette,  which  should  not  give  the 
slightest  colouration  on  addition  of  a  drop  of  colourless 
ammonium  sulphide.  As  soon  as  this  is  the  ease,  the 
battery  is  disconnected,  the  cone  removed  from  the  solution, 
thoroughly  washed  in  distilled  water,  then  in  rectified 
alcohol,  dried  in  a  water-bath  at  100  C,  and  weighed.  The 
weight  of  the  cone  having  been  previously  noted,  the  increase 
found  gives  flu-  weight  of  metallic  nickel. 

The  whole  process  of  separation  and  estimation  need  not 
occupy  more  than  four  hours,  and  of  course  several  may 
be  carried  on  side  by  side.  I  think  it  will  be  recognised 
that  this  is  a  decided  advance  on  the  older  processes  as 
regards  time  ;  and  as  to  its  accuracy,  I  have  made  many 
estimations,  using  solutions  of  carefully-prepared  pure  salts 
of  cobalt  and  nickel  mixed  in  various  proportions,  of  which 
I  give  here  a  few  of  the  results  : — 


Taken. 

Found. 

PerCent.  Found. 

Cobalt. 

N  ickcl. 

Cobalt. 

Nickel. 

Cobalt.        Nickel. 
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liKi-5            I'm" 
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■1157.'. 

99'7             99'6 

•2172    1      '05775 
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:<'.>! 
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•37m 

•0580 
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■0018            '3465 

•0619 

•3454 

ion  1 
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A  A  Mocks  of  Vulcanite. 


Cane. 
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In  conclusion,  I  have  here  shown  a  rough  sketch  of  the 
apparatus  employed,  which  may  be  more  easihj  understood 
by  those  not  specially  conversant  with  electrolytic  work. 


Discussion. 

Mr.  Stanford  asked  if  the  solution  of  the  nickel  salt 
was  heated  during  electrolysis  ': 

Mr.  Eodgeb  saiil  it  had  been  his  fortune  to  have  a  little, 
to  do  with  cobalt  and  nickel,  and  he  was  glad  In  hear  that 
Mr.  Hope  had  been  so  successful  with  his  process — a  process 
which  he  had  something  to  do  iu  bringing  forward.  He 
noticed  one  or  two  alterations  Mr.  Hope  had  made,  which 
he  could  quite  understand  would  be  advantageous.  One 
of  these,  especially,  was  the  conversion  of  the  salts  into 
sulphates  before  the  operation  was  commenced.  In  his 
time  they  were  in  the  habit  of  working  upon  them  as 
chlorides  after  the  cobalt  had  been  precipitated.  By 
Mr.  Hope's  plan  the  process  had  been  shortened  a  step. 

Dr.  Milne  said  that  some  time  ago  Mr.  Hope  mentioned 
to  him  that  he  was  making  some  experiments  upon  a 
volumetric  method  of  determining  cobalt,  and  he  would 
like  to  know  if  he  had  had  any  reliable  results  in  that  way. 

The  Chairman  said  that  if  familiarity  with  the  subject 
entitled  a  person  to  speak  upon  it,  he  was  sure  Mr.  Hope 
must  be  considered  as  an  authority  upon  the  determination 
of  cobalt  and  nickel.  He  could  not  of  course  give,  off- 
hand, any  opinion  with  regard  to  the  details  of  the  methods, 
but  could  only  judge  by  the  results.  These  results,  con- 
sidering the  minute  quantities  operated  upon,  were  satis- 
factory. He  was  glad  to  notice  particularly  that  Mr.  Hope 
had  kept  in  view  the  necessity  of  testing  the  accuracy  of 
the  process  by  operating  with  a  small  quantity  of  cobalt 
and  a  large  amount  of  nickel,  and  vice  versA.  This  he 
regarded  as  an  instance  of  the  extreme  accuracy  which 
nowadays  was  obtained  in  technical  laboratories.  It  was 
not  so  many  years  ago  that  professional  chemists  had  to 
instruct  technical  chemists,  but  now  he  was  very  glad  to  be 
able  to  recognise  that  in  many  cases  it  was  the  reverse. 
The  professional  chemist  could  not  possibly  have  a  perfect 
knowledge  of  all  processes  used  in  manufacture,  for  the 
field  was  far  too  vast  to  admit  of  him  gaining  such  a 
diversified  knowledge,  and  it  was  to  the  technical  chemist 
he  must  look  for  the  extreme  accuracy  and  correct  methods 
for  working  out  special  processes.  He  was  glad  to 
say  that  in  any  instance  where  he  had  applied  to  works 
chemists  for  a  description  of  the  special  methods  employed 
for  the  determination  of  substances  in  connexion  with 
manufacture,  they  at  once  responded  to  his  request. 

Mr.  Hope,  in  reply  to  Mr.  Stanford,  said  the  solution 
wa<  kept  at  a  temperature  id'  To  during  the  electrolysis. 
With  reference  to  Dr.  Milne's  remark,  when  he  promised 
to  give  a  paper  before  the  Society,  he  intended  it  to  be  on 
a  volumetric  process  for  the  determination  of  cobalt,  but 
not  having  the  necessary  time  to  work  out  the  process,  he 
thought  it  might  be  interesting  to  give  the  paper  he  had 
read  to-night.  He  intended,  however,  to  give  the  other  paper 
on  some  future  occasion. 


Journal  ano  patent*  literature. 


I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

PATENTS. 
Improvements  in  Means  or  Apparatus/or  Separating  Solid 
Matters  from  Liquid.     F.  H.  Danehel,  Maidstone.     Ene 

l'at.  -I'j'J.  January   10,  issy.     sd. 

Thk  apparatus  described  in  this  specification  is  practically  a 
continuous  filter  from  which  the  solid  matter  is  continuously 
removed.      A   cylinder  («)  is   formed  from  rings  of  thin 


sheet  metal  held  between  the  end  plates  e  and  f  by  means 
of  tie  bolts  g'.  In  the  interior  is  a  cylinder  c  having  formed 
upon  its  periphery  the  screw  thread  c1,  and  this  can  be 
rotated  by  the  shaft  <•-  by  means  of  the  gearing  shown.  The 
material  to  be  filtered  is  forced  into  the  cylinder  through 
the  pipe  e5  under  pressure  ;  the  liquid  escapes  through  the 
small  interstices  between  adjacent  plates,  leaving  the  solid 
matter  on  the  internal  surface,  from  which  it  is  scraped 
by  the  screw  c1  and  forced  from  the  machine  through  the 
pipes  ,/.  ,/.  which  are  closed  by  spring-loaded  valves  shown 
at  d'K  The  operation  of  the  whole  is  therefore  continuous. 
1  —  (_'.  C.  H. 


•  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plus  postage,  to  Mr.  11.  Reader  Lack, 
Comptroller  of  the  Patent  OfBce,  Southampton  Buildings,  Chancery 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows : — 

If  the  price  does  not  exceed  s</ id. 

Above  8rf.,  and  not  exceeding  Is.  6d Id. 

„      U.6d..     „  „         is.  id lid. 

„     2s.  W,     „  ,.         3».*<< ->>. 
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Improvements   in    Filters.      P.   de   Mol   and   A.   Gerken, 
Brussels,  Belgium.     Eng.  Pat.  G76,  January  14,  1889.     8rf. 

The  filter  consists  of  an  outer  casing  A  provided  with  a 
cover  O  fitted  with  an  inlet  pipe.    In  the  interior  of  A  three 


•'^___._._  _:_._.,, 


separate  vessels,  1,  H,  G,  arc  superposed.  Each  of  these 
has  a  perforated  bottom  on  which  rests  a  disc  or  discs  of 
cotton  fibre;  the  bottom  of  G  is  covered  with  broken  gas 
carbon,  that  of  II  with  wood  charcoal,  and  that  of  I  with 
sponge.  The  perforated  cover  ('  is  also  sometimes  covered 
with  cotton  waste.  Filtration  takes  place  through  the 
whole  depth  of  the  apparatus,  the  uufiltered  liquid  entering 
at  O,  and  leaving  at  II  filtered. — C.  C.  H. 


Improved  Filtering  Apparatus.     E.  Ducretet,  Paris,  France. 
Eng.  Pat.  1462,  January  26,  1889.     8i/. 

Xs  is  a  perforated  tube  round  which  is  wound  the  filtering 
material  T  i.  the  whole  being  supported  by  the  cap  11  o. 
The  unfiltered   liquid  enters  the  chamber  K,  on  the  shelves 

of  which  some  of  the  grosser  matter  is  separated  ;  passing 
by  the  pipe  T  it  enters  the  vessel  H,  filters  through  the 
material  T  i  and  passes  from  the  apparatus  by  the  pipe  T". 
The  stand  pipe  <>  allows  any  air  which  may  be  in  the 
apparatus  to  escape.  A  jacket  11  M  may  also  sometimes 
be  used  so  as  to  raise  the  temperature  of  the  liquid  during 
filtration.  Decolourising  material  is  also  sometimes  used 
between  the  layers  of  the  filtering  material. — ( '.  t'.  11. 
(For  drawing  see  top  of  next  column.) 


Improvements  in  Apparatus  fir  Automatically  Softening, 
Cleansing,   ami   Filtering    Water    Continuously   or    in 
Quantities  as  required.     .1.  Wright,  London.     Eng.  Pat. 
2695,  February  If),  1889.     8i/. 
This  " invention  has  for  its  object  the  provision  of  such 
means  as  will  ensure  the  operations  of  cleansing  or  softening 
and  filtering  the  water  being  carried  on  jointly  or  separately 
without    the   expenditure    of   any    power   other    than    that 
supplied   by   the  water  itself;  while  the   apparatus    is  so 
constructed'  as   to   cause  the   supply  of  water  to  it  to  auto- 
matically govern  tlie  starting  and  stopping  of  the  operations 
as  required  ;  the  quantity  of  water  supplied  to    lie   cleansed, 


softened,  or  filtered  being  capable  of  minute  regulation." 
For  the  mode  by  which  this  is  effected  the  two  sheets  of 
drawings  attached  to  the  specification  must  he  consulted. 
There  are  three  claims. — E.  S. 


Improvements  in   Filters.     W.  Mather,  Salford.     Fug.  Pat. 

3125,  February  21,  1889.  Hil. 
Tins  invention  is  applicable  to  that  class  of  filters  shown  in 
the  accompanying  Figure,  in  which  the  material  arrested  in 
the  filtering  material  is  subsequently  removed  by  a  current 
of  water  passed  through  it  in  the  opposite  direction  lo  that  of 
filtration.     A  is  the  body  of  the  filter,  H  the  pipe  conveying 


'      *;    "  ,■■-,  --        trl    \ 
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the  unfiltered  water,  ('  pipe  conveying  filtered  waterfromthe 

filter,  E',  E  cleansing  pipe.  During  the  time  the  filter  is  in 
operation  thefpipe  N  transmits  the  pressure  of  the  water  to 
the  flexible  diaphragm  I,  and  closes  the  end  of  wash-out 
pipe  F.  As  soon,  however,  as  the  resistance  in  the  filter 
increases  the  increased  pressure  due  to  such  resistance  lifts 
the  weighted  valve  V,  and  thus  allows  the  water  in  pipe  K 
to  escape  into  the  suspended  tank  M,  which  then  falls 
closes  valves  11'  and  ('.  and  opens  valve  E.  Filtration  then 
ceases,  and  the  washing  out  of  the  accumulated  impurities 
commences.  To  ensure  the  complete  removal  of  the 
impurities,  the  tank  M  is  kept  down  l>y  a  further  rapid 
escape  of  water  from  pipe  L,  for  as  the  pressure  in  K  is 
diminished  the  diaphragm  I  falls  and  allows  the  dirty  wash- 
water  to  be  rapidly  syphoned  out  of  the  filter.  A  reversal 
of  the  action  occurs  by  the  breaking  of  the  syphon  at  G, 
ami  as  the  suspended  plug  S  lightens  the  tank  M  by 
allowing  the  water  to  escape  the  counterpoise  on  V,  reverses 
the  valves  and  filtration  again  commences. — C.  C.  H. 


Improvements  in  the  Construction  of  Filters  and  other 
Vessels.  (1.  Cheavin,  Boston,  Eng.  Pat.  0222,  April  11, 
1889.  Gd. 
'I'm-  invention  relates  to  a  method  of  securing  plates  or 
diaphragms  forming  the  partition-  and  covers  of  filters  and 
other  vessels.  The  edges  of  the  plate,  instead  of  being  of 
the  same  thickness  all  round,  are  made  thickest  at  the  end 
ol  one  diameter  and  thinner  at  the  end  of  the  diameter  at 
right  angles  to  the  first,  the  thickness  varying  between  the 
two  extremes.  A  notch  is  cut  at  one  of  the  thinnest  places. 
The  seat  upon  which  the  plate  rests  consists  of  a  ring  fixed 
inside  the  vessel,  and  above  the  ring  are  two  lugs  diametri- 
cally opposite  to  each  other.  In  putting  the  plate  in  place, 
the  thinnest  part  opposite  to  the  notch  is  first  inserted 
between  the  ring  and  one  of  the  lugs,  the  notch  allowing 
the  plate  to  pass  the  other  lug  and  drop  into  its  place,  when 
a  partial  turn  of  the  plate  causes  it  to  bi  wedged  between 
the  lugs  and  ring.  The  filtering  medium  employed  is 
preferably  "  idiocathartes,"  the  top  and  bottom  layers  being 
coarser  then  the  middle,  and  is  placed  between  two  discs  of 
pure  asbestos  cloth. — E.  S. 


Improvements  in  the  Construction  and  Arrangement  of 
Mechanical  Retorts  for  the  Treatment  of  Animal, 
Vegetable,  and  Mineral  Mailers.  II.  llaig,  Paisley. 
Eng.  Pat.  6242,  April  12,  1889.     G</. 

Tins  is  a  modification  of  a  patent  for  mechanical  retorts 
previously  described  by  T.  lionet  in  Eng.  Pat.  11,584  of 
1886.  The  retort  has  a  vertical  shaft,  to  which  arc 
affixed  plain  rotary  discs,  one  above  the  other,  with  stationary 
partitions  between  them.  The  material  to  be  treated,  whether 
animal,  vegetable,  or  mineral,  reaches  the  upper  disc  from  a 
feeding  apparatus,  falls  over  the  outer  edge  of  that  disc  on 
to  the  partition,  is  there  acted  on  by  scrapers  which  sweep 
it  towards  the  centre,  where  it  falls  through  an  opening  to 
the  next  rotary  disc,  is  there  driven  or  swept  again  over  the 
outer  edge  to  reach  the  next  division,  and  so  on  until 
delivered  at  the  lowest  point.  On  its  passage  through  the 
retort  it  is  exposed  to  any  desired  degree  of  heat.  The 
improvements  covered  by  the  present  patent  consist  in 
arrangements  for:  1.  Allowing  the  materials  to  reach  the 
upper  disc  from  an  opening  in  the  cover  of  the  casing,  made 
as  near  to  the  centre  of  the  shaft  as  practicable.  2.  Allow- 
ing the  volatile  products  to  escape  through  openings  in  the 
bottom  of  the  retort  instead  of  at  the  sides.  There  are  two 
sheets  of  drawings. — B. 


Improvements  in  Apparatus  Jar  the  Lateral  Action  or 
Induction  id'  Fluids.  A.  Morton  and  W.  R.  M.Thomson, 
Glasgow.     Eng.  Pat.  6932,  April  •_'.'.,  1889.     lid. 

Tins  is  an  improvement  in  the  mechanical  arrangement  of 
ejector-conden-er<  'Ibc  principal  object  of  the  improve- 
ments is  to  obtain  greater  ease  and  accuracy  in  the 
adjustment  of  [he  action  of  the  ejector  to  various  quantities 
and  pressure-  of  steam,  to  temperature  and  quantity  of 
condensing  water,  and  to  height  of  lift. 


Improvements  in  Wooden  Vessels  for  Carrying  or  Holding 

( 'orrosiee   Substances.      P.    W.   Turner,  Glasgow.     Eng. 
Pat.  5373,  March  27,  1889.     id. 

The    staves    of    barrels    or  other    vessels  are  steeped  in  a 
mixture  of  solid  paraffin  and  india-rubber  or  gutta-percha. 

— E.  G.  C. 


The  sketch  shows  tin  arrangement  of  several  nozzles  fitted 
to  one  case.  For  further  details  the  specification  and  live 
sheets  of  drawings  must  he  consulted. — H. 


Process  and  Apparatus  fur  Cleaning  the  Filtering  Bodies 
of  Chamberland  and  other  similar  Filters.  O.  Andre, 
Paris,  France.  Eng.  Pat.  7050,  April  27,  1889.  Is.  Id. 
The  filtering  apparatus,  composed  of  Chamberland  tubes, 
clog  rapidly,  and  consequently  are  not  so  convenient  for  use 
as  they  otherwise  would  be.  In  the  form  of  filter  described 
by  the  patentee  means  arc  provided  to  overcome  this  defect. 
The  Chamberland  tubes  tire  arranged  in  the  interior  of  a 
cylinder  feeding  into  concentric  pipes.  Water  is  forced 
into  the  cylinder,  passes  through  the  tubes,  and  is  led  away 
by  the  collecting  pipes.  The  accumulated  impurities  on  the 
exterior  of  the  tubes  tire  removed  by  means  of  jets  of  water 
issuing  from  small  tubes  contiguous  to  the  filtering  tubes, 
and  these  tire  driven  with  considerable  force  against  the 
filters.  At  the  same  time  a  current  of  water  or  steam  nitty 
be  forced  through  them  from  the  interior  to  the  exterior. 
After  being  fully  cleansed  filtration  can  be  again  resumed 
as  before  described. — C.  C.  H. 


Improvements   in    Method  and  Apparatus  for   Extracting 
tin'   Liquid  or  Soluble  Constituents  from    Disintegrated 
Vegetable    Materials.      3.    E.   Searles,   jun.,    Brooklyn, 
U.S.A.     Eng.  Pat.  19,002,  November  26,  1889.     11'/. 
The  apparatus  described    in   this   specification  is   intended 
for  the  extraction    of  the  soluble  constituents  from    disinte- 
grated vegetable  matters.     F  is  a  plunger  fitting  the  tube  A  t 
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reciprocation  of  F  is  secured  by  the  connecting  rod  and 
crank  as  shown.  Opening  from  A  through  the  contracted  die 
L  is  an  inclined  strong  vessel  ]i  with  a  tight  cover  C,  and 
fed  with  water  or  other  solvent  by  pipe  I).  The  chopped 
vegetable  matter,  which   is  of  course  more  or  less  fibrous, 


is  introduced  through  the  hopper  K.  lieciprocation  of 
plunger  F  drives  the  fibrous  matter  forward,  and,  aided  by 
the  friction  of  the  sides  of  tube  A,  assisted  by  the  resistance 
of  the  die  I,,  a  solid  pellet  is  formed.  Each  motion  of  the 
plunger  drives  this  against  the  liquid  anvil  in   li,  and  whilst 


the  hydraulic  buffer  so  produced  compacts  the  mass  the 
liquid"  displaced  is  driven  through  the  interstices  of  the 
pellet  and  so  removes  the  solid  constituents.  The  liquid 
escapes  through  perforations  shown  in  the  walls  of  the  tube 
and  in  the  face  of  the  plunger.  Such  a' form  of  apparatus, 
the  patentee  states,  is  well  adapted  for  the  treatment  of 
sugar  canes,  &c. — C.  C.  H. 


A    is   the   tower,  1!  the  shaft  for  access,  C  the  removable 
side,  1)  1)  struts  for  wedging  the  several  parts  of  the  side  to 


Improvements  in  the  Construction  of  Filters  and  Reagent- 
Feeders  for  the  same.  J.  W.  Hyatt,  Newark,  New  Jersey, 
U.S.A.     Eng.  Pat.  19,862, December  10,  1889.     lid". 

The  invention  consists  chiefly  in  improved  means  for  filter- 
ing fluids  through  a  bed  of  granular  materials  by  introducing 
the  unfiltered  fluid  at  the  bottom  of  the  filter  bed.  A  series 
of  inlet  strainers  is  provided  in  the  bottom  of  the  filter  bed, 
the  water  being  forced  through  the  bed  to  a  series  of  outlet 
strainers,  which  may  be  located  in  another  portion  of  the 
bed  at  its  bottom,  or  in  the  upper  portion  a  little  below  the 
surface.  A  special  strainer  is  constructed  by  holding  sepa- 
rate rods  side  by  side,  with  slight  interspaces,  and  preferably 
in  the  form  of  an  annular  bundle.  Means  also  arc  provided 
for  supplying  a  regulated  volume  of  a  coagulating  substance 
to  the  unfiltered  fluid  in  its  passage  to  the  filter.  For 
details  of  the  invention  the  specification  and  the  seven 
sheets  of  drawings  which  accompany  it  must  be  consulted. 
There  are  five  claims. — E.  S. 


the  framework  of  the  tower  for  the  purpose  of  making  tight 
joints  when  at  work. 

There  are  two  sheets  of  drawings  and  four  claims. — B. 


An   Improved   Boiling  and  Precipitating   Tower.     G.  A. 

Haniseh,    Beuthen,    Upper    Silesia.       Eng.    Pat.    20,719, 
December  24,  1889.     8</. 

The  invention  refers  to  washing  and  boiling  towers  as  used 
in  many  chemical  processes,  and  which  generally  require  a 
periodic  cleaning  out.  The  inventor  proposes  to  construct 
them  in  such  a  manner  as  to  ensure  a  considerable  saving  of 
time  anil  materials  in  the  cleaning  process.  For  this  purpose 
he  makes  one  of  the  sides  of  the  tower  completely  removable 
in  parts,  having  previously  built  an  upright  shaft  to  adjoin 
the  tower  on  that  side,  in  order  to  allow  access  thereto 
without  exposing  the  materials  and  gases  to  the  outer 
atmosphere. 

The  accompanying  diagram  represents  one  of  the  arrange- 
ments in  horizontal  section. 


Improved  Method  of  and  Apparatus  for  Recovering 
Chemicals  from  Solutions,  or  when  mixed  with  Sub- 
stances which  me  Volatilizable  or  Destructible  In/  Hint. 
especially  adopted  for  'Recovering  Soda  from  Waste 
Liquors  of  Pulp  Digesters.  M.B.  Mason,  S.  D.  Warren, 
aud  F.  Warren,  ISoston,  U.S.A.  Eng.  Pat.  20,908, 
December  31,  1889.     Sd. 

See  under  XIX.,  page  408. 


II.-FUEL,  GAS,  AND  LIGHT. 

Avte    on    a    Treatise  by    Carl    Otto    on   Jiiijinn'emrnts   in 

Bleating    by    Means    of    Gas     at    Constant     Volume. 

Scheurer-Kestner.     Bull.  Soc.  Ind.  Mulhouse,   1889,  153 

—  4:>8. 

St.  Claire   Deville,  in    1868  (Compt.  Bend.  67,   1089), 

advocated  the  heating  of  steam-boilers  by  fires  supplied  with 

compressed   air:   he   considered   that   the  heating  surface 
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nii^lit  then  be  lessened.  Bessemer,  however  (Engineer, 
July  1869,  19),  declared  against  the  system  of  employing 
compressed  air,  holding  that  the  compression  to  be  effected 
would  uecessitate  the  employmentof  a  machine  which  wonld 

in  itself  consume  more  work  than  corresponded  to  the  actual 
gain  subsequently  effected,  and  so,  on  the  whole,  a  loss 
would  result.  It  is  against  this  statement  that  Otto  protests. 
In  fact,  on  theoretical  grounds,  lie  is  led  to  the  conclusion 
that  working  under  a  pressure  of  4  kilos,  an  economy  of 
23  per  cent,  is  obtained,  from  which  must  be  subtracted 
only  the  expense  of  compression,  which,  however,  is  com- 
pensated for  by  other  advantages,  such  as  more  complete 
combustion,  redaction  in  quantity  of  smoke,  possibility  of 
reducing  size  of  apparatus.  The  author  proceeds  to  point 
put  that  from  caloriruetric  study  of  the  combustion  of  oils 
it  has  been  ascertained  that  steam-boilers  can  actually 
furnish  85  per  cent,  of  their  heat  in  steam.  Otto  thus 
obtains  from  the  fuel  more  energy  than  it  is  by  any  means 
capable  of  giving.  Otto  arrives  at  a  false  result  in  taking 
count  of  the  loss  resulting  from  work  absorbed  by  the 
chimney  draught ;  instead  of  taking  the  temperature  of  the 
gases  at  the  base  of  the  chimney,  he  takes  it  at  the  tire. 

— T.  L.  B. 

PATENT. 

Improx ■(  in'  nts  in  Apparatus  for  the  ( 'ombustion  of  Fuel. 
F.  Dinz,  St.  .lean  des  Vignes,  France.  Eng.  Pat.  4830, 
March  19,  1889.      11,/. 

Several  modifications  are  described  and  illustrated  in  the 
specification,  but  the  essential  features  will  be  understood 
from  the  accompanying  Figure.     The  arrows  show  the  course 


of  the  gases  which  come  in  intimate  contact  with  the  fuel. 
The  latter  is  fed  continuously  into  the  uppermost  central 
chamber  from  which  it  drops  through  the  contracted  orifice 
into  the  chamber  next  below  it  ami  so  on,  the  ash  ultimately 
falling  into  the  ash  box  at  the  bottom  of  the  series.— U.  11. 


HI-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

.1  Recommendation  for  the  General  Employment  of  Heavy 
Naphtha  Oils  Jin-  Lighting  Purposes.  K.  Lissenko. 
Hull.  Soe.  Imper.  Poly.  Kussie,  1890,  24,  1 — 14- 

Tins  is  a  paper  read  before  the  Imperial  Russian  Technical 
Association.  The  writer  commences  by  observing  that 
some  15  years  ago  he  presented  a  report  on  the  subject  of 
the  rock-salt  deposits  situated  between  Bakkmovt  ami 
Slavansk,  with  the  view  of  inducing  the  Ministry  of  Finance 
to  make  grants  for  the  purpose  of  prospecting.  The 
Imperial  Association  received  his  proposals  with  favour,  and 
made   a   grant   of   50,000   roubles    for   that    object.      The 


result  of  the  prospecting  was  that  a  thick  stratum  of  rock 
salt  was  struck,  ami  the  salt-mining  industry  has  in  con- 
sequence been  greatly  developed. 

This  satisfactory  outcome  to  his  former  labours,  and  the 
proof  it  affords  of  the  value  of  the  assistance  which  the 
Imperial  Association  is  in  a  position  to  render,  encourage 
the  author  to  hope  that  his  present  report  may  be  of 
some  use. 

As  much  as  12  years  ago  it  was  pointed  out  by  different 
engineers  that  the  Balakan  naphtha  differs  considerably 
from  that  of  Pennsylvania  ;  thus,  only  about  :;7  per  cent, 
of  kerosene  is  obtainable  from  the  Caucasian  naphtha, 
while  tin'  Americans  succeed  in  getting  as  much  as  70  per 
cent,  from  theirs. 

The  main  object  of  owners  since  the  opening  of  the  Baku 
industry  has  been  to  obtain  from  Apsheron  naphtha  a 
product  resembling  American  kerosene  as  nearly  as  possible, 
and  so  prevent  the  latter  from  flooding  the  Russian  markets. 
The  Baku  owners  have  been  blamed  for  this  by  some 
authorities,  it  being  thought  that  they  ought  to  work  out  a 
special  grade  of  oil.  This  objection,  however,  appears  to 
the  author  unjust,  competition  necessitating  the  production 
of  an  oil  undistinguishable  by  the  consumer  from  American 
kerosene.  The  object  at  present  aimed  at  in  the  Russian 
refineries  is  to  obtain  37  per  cent,  (nearly)  of  kerosene  and 
55 — 50  per  cent,  of  naphtha  residuum,  which  is  much  used 
along  tin:  Volga  for  fuel.  This  last  is  so  important  as  to  be  no 
longer  a  mere  by-product,  and  hence  naphtha  has  become  a 
heating  material  as  well  as  a  lighting  material.  I  lp  till  1878 
this  residuum  or  refuse  was  procurable  for  i  —  1  kop.  per 
pud.  Now  it  fetches  I  kop.  per  pud.  The  question  is  not 
yet  settled  as  to  whether  this  method  of  treatment  is  the 
most  advantageous  ;  for  12  per  cent,  of  oil  can  be  got  by 
simple  distillation  from  the  residuum.  These  oils  are 
heavier  than  petroleum  (kerosene),  but  will  burn  in  lamps. 
Tin  v  are  the  so-called  "  solar  oils  "  (heavy  naphtha  oils). 
The  object  of  the  writer  is  to  introduce  them  into  general 
consumption  as  a  substitute  for  kerosene.  The  advantages 
of  these  oils  are  their  exceptional  safety,  due  to  high 
flashing  point.  The  author  recommends  their  separation 
from  the  refuse,  because  he  considers  that  to  employ 
naphtha  for  lighting  purposes  is  the  most  suitable  use  to 
which  it  can  be  put,  and  as  for  the  employment  of  naphtha 
for  heating  purposes,  that  has  already  reached  such  a  pitch 
of  development  that  there  is  no  danger  of  its  ever  being 
abandoned.  This  is  due  to  the  owners  not  knowing  what 
use  to  make  of  the  refuse.  The  specialist,  however,  desires 
to  find  out  the  most  suitable  use  for  a  material. 

It  is  not  proposed  in  the  present  paper  to  deal  with  the 
products  obtained  by  fractional  distillation  ("cracking") 
from  heavy  naphtha  constituents.  This  process  is  too  slow 
for  commercial  requirements.  The  product  here  to  be 
considered  is  obtained  by  ordinary  distillation,  and  is  inter- 
mediate between  kerosene  and  lubricating  oils.  It  has  been 
largely  obtained  in  lubricating  oil  works,  but  has  not  hitherto 
been  utilised.  The  reasons  for  tins  are — (o)  the  difficulty 
of  obtaining  a  suitable  lamp ;  (It)  the  difficulties  ami  expense 
of  refining.  Its  specific  gravity  is  0-870,  and  its  flashing 
point  from  100° — 110°  C.  This  is  the  so-called  solar  or 
intermediate  oil. 

As  regards  the  lamp  question,  Kumberg  obtained  a  prize 
for  a  suitable  lamp  in  1883,  but  his  lamp  has  not  been 
generally  adopted.  Since  then  several  cheap  lamps  have 
been  invented,  and  this  has  caused  the  author  to  re-direct 
his  attention  to  the  application  of  solar  oil  for  lighting 
purposes.  Last  autumn  Voislar  introduced  a  lamp  said  to 
burn  the  oil  well,  and  another  has  since  been  invented  by 
Bluman.  This  difficulty  would  doubtless  be  overcome  if 
the  oil  came  into  more  general  use. 

This  is,  however,  not  the  only  difficulty,  for  the  trouble  of 
purification  renders  the  solar  oil  as  yet  more  expensive  than 
kerosene,  and  though  it  has  the  advantage  of  greater  safety, 
this  does  not  make  up  for  the  difference  in  price.  The 
duty  on  solar  oil  is  30  kop.,  that  on  kerosene  40  kop. ;  but 
this  difference  is  more  than  swallowed  up  by  cost  of  refining. 
Mendelejeff  states  that  the  refining  of  solar  oil  is  very 
difficult.  The  author  used  sulphuric  acid  (sp.gr.  1-835) 
ami  soda-lye  (sp.  gr.  1-23),  employing  4  per  cent,  sulphuric 
acid  and  such  an  amount  of  caustic  soda   as  to   give  1 — lj 
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per  cent,  in  the  nil.  found  that  it  could  be  easily  purified. 
The  precipitation  must  take  place  hot,  and  there  is  ;i  greater 
loss  but  qo  special  difficulty.  The  oil,  though  burning  well 
in  the  Makaroff  lamp,  varied  in  colour.  M.  Bopps  found 
thi  purification  satisfactory,  and  a  sample  was  sent  through 
the  Nobel  Co.  i<>  Mr.  Redwood  in  England.  On  another 
occasion  the  author  tried  to  obtain  oil  of  the  same  degree 
of  purity,  using  sulphuric  acid  of  sp.  gr.  1*835,  but  did  not 
succeed,  and  consequently  concluded  that  he  had  not  got 
to  the  bottom  of  the  question.  The  ordinary  criterion  for 
k.  rosene,  i.e.,  to  stir  ii  with  sulphuric  acid  of  sp.  gr.  1*50, 
when  it  should  remain  colourless  or  nearly  so,  does  not  hold 
for  solar  oil. 

The  oil  submitted  to  the  lamp  committee  by  the  RaskofE 
works,  though  it  burned  well  in  some  lamps,  "as  badly 
purified.  To  get  a  practical  result  the  heavj  oils  will  have 
to  be  refined  to  a  corresponding  equality  with  kerosene. 
At  Baku  it  is  held  that  the  degree  of  purity  obtained 
depends  on  the  strength  of  the  acid  and  the  temperature 
employed.  It  is  forthis  purpose  of  lowering  the  temperature 
to  the  desired  point  that  such  large  cooler-  are  used  in  that 
town.  The  author's  experiments  have  confirmed  those  of 
other  experimenters  in  Baku. 

The  result  of  a  number  of  experiments  with  acid-  of 
different  strengths,  and  also  with  Nordhausen  sulphuric 
acid,  and  at  various  temperatures,  went  to  show  that  the 
degree  of  purity  attained  depended  on — 

1.  Strength  of  Acid. — Thus,  when  -I  per  cent,  of  acid. 
sp.  gr.  1-835  or  1  •  840,  and  cold  treatment,  were  employed, 
the  result  was  to  give  an  oil  of  the  standard  sup.  \V.  21  mm. 
and  3j  mm.  respectively.  Thus  the  small  difference  in 
specific  gravity  of  0*005  exercises  an  enormous  influence  on 
the  result. 

2.  Quantity  of  Acid. — Oil  refined  with  3  per  cent,  ami 
4  per  cent,  of  strong  acid  gave  sup.  W.  35  mm.  and  30  mm. 
More  extended  experiments  will  doubtless  show  that  there 
is  a  limit  beyond  which  the  influence  of  quantity  will  not  be 
so  apparent. 

3.  Temperature. —  When  treated  with  acid  hot  the  result- 
ing oil  is  heavier. 

In  Baku  it  i-  thought  that  the  colour  may  be  effected  by 
the  presence  of  nitric  acid  in  the  sulphuric  acid.  This  is 
doubtless  true,  and  hence  the  rule  ought  to  be  observed 
that  only  sulphuric  acid  free  from  oxides  of  nitrogen  should 
be  e     uoyed. 

From  these  experiments  it  is  clear  that  the  cost  of  refining 
depends  on  the  standard  adopted.  Ropps'  purified  oil  is 
sold,  M  would  seem,  at  -I  rh.  50  kop.  per  pud  wholesale.  The 
author  considers  that  sup.  W.  30  mm.  ought  to  be  a  sufficient 
degree  of  purity,  for  which  -1  per  cent,  of  sulphuric  acid  of 
sp,  gr.  1'84  may  be  used.  The  acid  supplied  at  Baku  will 
therefore  require  careful  concentration,  and  he  considers  that 
the  Baku  acid  works  ought  to  give  their  attention  to  the 
manufacture  of  both  fuming  and  anhydrous  acid. 

It  must  K-  remembered  that  the  refining  of  the  heavy  oils 
require-  three  times  as  lone  as  that  of  kerosene,  besides  the 
provision  of  a  greater  number  of  tanks  and  mon  elaborate 
heating  apparatus,  and  consequently  the  difference  of 
10  kop.  duty  will  be  more  than  counterbalanced  by  the 
extra  cost. 

As  there  are  so  many  grounds  which  make  the  general 
introduction  of  the  heavy  oils  advisable,  e.g.,  their  greater 
safety  and  the  more  economical  exploitation  of  naphtha 
which  would  result,  and  as  the  cost  of  refining  cannot,  as  far 
as  can  he  seen  at  present,  be  much  reduced,  tiie  author 
submits  the  following  proposals  : — 

(1.)  That  the  Ministry  of  Finance  be  requested  to  make 
an  alteration  in  the  duty  upon  the  various  oils  of  such  a 
kind  that  those  hitherto  rated  at  from  -to — .">0  kop. 
should  he  in  future  rated  at  from  20 — 30  kop. 

(2.)  That  the  latter  should  he  dyed  red,  and  that  the 
employment     of     the     dye     should    he    understood     BS 

guaranteeing  a  sufficient  degree  of  purity. 
These  proposals,  if  carried  out,  the   author  thinks,  would 
lead  to   the   general   employment   of    the    heavy   oils   for 
lighting  pnrpos,-. 


PATENT. 

Improvements  in  and  connected  with  Retorts  for  the  Des- 
tructive   Distillation    <;/'    Shale    or    other    Oil-yielding 
Minerals.     X.  McFarlane  Henderson,  Linlithgow.     Eng. 
Pat.  6726,   \pril  l'ii,  1889.     Sd. 
Phi  -  are  tirst  treated  in  a  series  of  upper  cast-iron 

nt. hi-  for  the  purpose  of  obtaining  the  crude  oil.  after 
which  tiny  arc  passed  into  a  common  intermediate  chamber 
and  thence  into  a  series  of  lower  lire-brick  retorts,  where 
they  are  acted  on  at  a  higher  temperature  by  -team  in  order 
to  drive  off  the  carbonaceous  and  nitrogenous  constituents 
remaining  in  the  minerals  as  completely  as  is  practically 
possible  The  vapours  evolved  in  the  lower  retorts  are 
passed  upwards  and  ma}  proceed  through  the  same  outlet 
pipe-  a-  the  oily  vapours  from  the  upper  retorts,  or  through 
separate  outlet  pip,--,  tin  their  waj  up  from  tin  lower 
retorts  the-e  highly  heated  vapours  act  on  the  minerals 
temporarily  lodged  in  the  common  intermediate  chamber, 
and  di-til  off  therefrom  an}  oily  vapour  remaining  or 
requiring  for  its  evolution  a  greater  heat  than  that  acting  in 
the  upper  retorts. — 1).  I>. 


IV-COLOURING  MATTERS  AND  DYES. 

Production  of  Indigo.     Centralb.  f.  die  Text.  Ind. 
No.  ■':  1890. 

Indigo  in  India  is  sown  towards  the  end  of  February, 
and  when  the  young  plant  ha-  attained  a  height  of  from 
(',  to  8  in.,  it  remains  stationary  till  a  rainy  season,  when  it 
continues  its  growth.  If  this  rain  begins  after  the  time  of 
the  hot  wind-,  about  the  end  of  April,  a  good  season  may 
with  certainty  be  counted  upon,  but  if  the  ram  onlj  comes, 
as  is  usually  the  case,  at  about  the  middle  of  .lunc.au 
average  season  will  be  the  result,  for  which  the  plant 
will  he  ripe  for  cutting  during  the  first  week  in  June. 
Alter  the  plant  ha-  been  cut  to  about  (',  ill.  from  the 
ground,  it  is  brought  in  carts  to  the  factory.  There  it  is 
laid  in  the  fermenting  vats,  which,  when  completely  full, 
arc  covered  over  with  boards,  in  order  to  prevent  any  of 
the  plants  being  washed  away  when  the  water  is  run  off. 
Water  is  then  allowed  to  enter  these  vats,  and  the  process 
of  fermentation  commences,  causing  the  soluble  colouring 
matter  to  separate  out  from  the  plant.  The  fermentation  is 
caused  by  a  micro-organism,  and  so  long  as  there  is  the 
necessary  nourishment  for  the  growth  of  these  bacteria,  the 
production  of  the  colouring  matter  will  continue. 

The  fermentation  la-t- about  10  or  12  hours.  After  this 
time  the  nourishment  foi  the  bacteria  begins  to  fail,  and 
butyric  acid  fermentation,  and  afterward-  putrid  fermenta- 
tion, set  in.  neither  of  which  permit  of  the  further  formation 
of  colouring  matter.  At  tin-  moment  when  the  colour- 
forming  fermentation  is  over,  the  yellowish-green  liquid  is 
run  into  another  set  of  t/ats  standing  underneath  tin'  first 
series,  and  provided  with  a  mechanical  apparatus  for 
heating  the  liquid,  in  order  to  bring  it  in  contact  with  the 
atmosphere.  The  colouring  matter,  now  insoluble  in  water, 
-ink-  to  tin  bottom,  forming  a  thick  layer.  If  the  water 
lie  now  run  off,  crude  indigo  paste  i-  obtained,  which, 
by  various  method-  of  treatment,  is  freed  from  moisture 
and  impurities.  The  colouring  matter  i-  pressed  into  sheets 
1  metre  square  and  3  in.  thick ;  then  cut  into  cubes  about 
3  in.  large,  and  lastly  subjected,  for  several  months,  to  an 
air-drying  process,  after  which  it  is  ready  lor  packing  and 
exporting. 

The  complaint  which  is  often  made  a-  to  the  small  yield 
of  indigo  from  the  plaid  is  founded  upon  the  comparatively 
short  time  allowed  (10—12  hour-)  for  tin  fermentation, 
during  which  th.-  formation  of  any  colouring  matter  was 
possible.  The  improved  process  discovered  hj  Schrottky 
i-  based  upon  the  lengthened  period  of  fermentatio 
the  prevention  or  deferring  of  tin-  butyric  acid  and  putrid 
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fermentation.  He  found  that  those  factories  using  water 
saturated  with  vegetable  or  animal  matters  obtained  both 
less  and  an  inferior  quality  of  indigo  than  those  which 
used  pure  water  or  water  containing  saltpetre.  In  the 
course  of  his  experiments,  therefore,  Schrottky  added 
nitrates  to  the  water  in  the  fermentation  vats,  in  order  to 
afford  nourishment  to  the  bacteria  for  a  greater  length  of 
time,  with  the  result  that  he  obtained  a  yield  of  12  to  15 
per  cent,  more  than  he  previously  obtained.  Further 
experiments  were  made  to  ascertain  how  long  putrid 
fermentation  might  be  postponed,  and  how  long  it  was 
possible  for  the  formation  of  colouring  matter  to  take 
place.  In  this  case  the  addition  of  carbolic  acid  was  very 
successful,  and  the  period  of  extraction  was  thereby  so 
much  lengthened  that  a  much  larger  quantity  of  the 
colouring  matter  was  obtained  from  the  plant  than  was 
possible  before.  The  increased  production  appears,  however, 
to  take  place  at  the  expense  of  quality,  (See  also  this 
Journal,  1890,  224.) 


Azo- and  Azoxytoluenes.     J.  V.  Jauovsky.     Monatsh.  10, 
585—601. 

Mononitro-parazo -toluene  is  best  prepared  by  treating 
azo-toluene  with  5  parts  of  nitric  acid  of  sp.gr.  1*43;  the 
temperature  should  not  rise  above  30°,  otherwise  thedinitro- 
compound  is  also  formed.  It  is  readily  soluble  in  ether, 
acetone,  and  light  petroleum,  and  melts  at  80°.  When 
reduced  with  tin  and  hydrochloric  acid  it  gives  para-toluidine 
(m.p.  43" — 44")  and  meta-para-toluylenediamine,  melting 
at  s,<  . 

The  most  important  reactions  of  the  two  toluylenediamines 
obtained  from  para-toluidine  are  given  below  ;  in  both  cases 
a  neutral  or  slightly  acid  solution  of  the  hydrochloride  is 
employed  : — 


o-Toluylenediamine  0-Toluvlenediamine. 

LCH3:NH2:NH,=1:2:4].  .Til , :  ML  :  NH2=1 :3:4]. 


Ferric 

chloride. 


Potassium 
bichromate. 

Potassium 
ferric  vnnide. 

Bromine 
water. 

Platinum 

chloride. 

Gold  chloride. 


Potassium 
nitrite. 


Solution  of 
bleaching 
powder. 


Xo  change  at  first,  alter 
standing  for  a  Ion::  I  ime 
an  orange  colouration. 

A  yellowish-brown 

colouration. 

Olive-green  crystalline 
plates. 

A  yellowish-white 
precipitate. 

A  yellowish-brown 
colouration. 

A  brown  precipitate. 


In  very  dilute  solutions 
a  golden-brown  coloura- 
tion, in  concentrated  a 
brown  precipitate. 

A  reddish-brown 

colouration  and  then  a 

light  brownish-yeUow 

precipitate. 


A  wine-red  colouration. 


A  reddish-brown 
precipitate. 

A  dark  red  colouration. 


Brown  flocks  and  a 
magenta-red  sohnion. 

A  reddish-brown 
precipitate. 

A  red  solution  with 

blue  reflex  and  metallic 

mirror  in  the  cold. 

Xo  colouration,  but  a 

salmon-coloured 

precipitate. 


A  dark  red  colouration, 
then  an  olive-green  . 
precipitate. 


Since  the  toluylenediamine  (m.p.  88)  obtained  (together 
with  p-toluidine)  from  nitro-parazo-tolnene  gives  all  the 
reactions  of  ^-toluylenediamine,  the  two  compounds  are 
identical,  and  the  nitro-conipound  has  the  constitution — 


N02 


CHa 


< 


/>CH3 


The   reactions   given   above   can   be  employed,  even  in 

presence  of  other  substances,  for  the  detection  and  identifi- 
cation of  toluylenediamines,  compounds  which  so  frequently 
result  from  the  decomposition  of  azo-dyes. 


Dinitro-azo-tolueue  (m.p.  114°)  is  obtained  by  treating 
parazo-toluene  with  nitric  acid  of  sp.  gr.  1-51.  When 
reduced  with  an  alcoholic  solution  of  stannous  chloride  it 
yields  an  intensely  yellow  diamido-compound ;  this  base 
dyes  yellow,  but  the  hydrochloride  is  colourless.  When 
dinitro-azo-toluene  is  treated  with  tin  and  hydrochloric  acid 
it  gives  meta-para-toluylenediamine  (see  above),  so  that  its 
constitution  is  represented  by  the  formula — 


NO, 


NO, 


CH:i/ 


NOs 

CH3/~ 


"\ 


»< 


y     N      -     N    x_ 

XU. 


CH, 


CH3 


The  two  trinitro-azo-toluenes,  melting  at  138  and  189  , 
respectively,  yield  meta-para-toluylenediamine  (m.p.  S^s  | 
and  triamidotoluene  on  reduction  with  stannous  chloride 
and  fuming  hydrochloric  acid ;  the  two  bases  can  be 
separated  by  converting  them  into  the  sulphates  and  adding 
alcohol  to  the  aqueous  solution  of  the  mixed  salts,  whereon 
the  meta-para-toluylenediamine  sulphate  is  precipitated. 

The  triamidotoluene  obtained,  crystallises  in  plates  and 
becomes  coloured  on  exposure  to  the  air ;  the  hydrochloride 
is  crystalline  and  gives  the  following  very  characteristic 
reactions  : — In  dilute  solutions  ferric  chloride  produces  no 
change  at  first,  but  after  some  time  the  solution  turns 
brownish  red.  Potassium  bichromate  gives  an  olive-brown 
colouration  and  bleaching-powder  solution,  a  rose-red 
colouration,  and  then  a  brown  precipitate.  Potassium 
nitrite,  in  very  dilute  solutions,  produces  a  rose-red  coloura- 
tion, in  concentrated  solutions  a  dark  brown  precipitate. 
Sulphuric  acid,  mixed  with  a  few  drops  of  nitric  acid, 
produces  a  steel-blue  colouration  analogous  to  that  obtained 
with  o-triamidobenzene.  This  triamidotoluene  does  not  yield 
an  eurhodiue,  and  lias  the  constitution — 

[CH3:(NHa)3  =   1:2:3:4]. 

Since  both  the  trinitro-azo-toluenes  give  meta-para- 
toluylenediamine  and  the  same  triamidotoluene  they  must 
be  represented  by  the  formula; — ■ 


XO, 


and 


CH3 


CH, 


On  =  n< 


N( ),.    N( ), 


NO, 


n  =  n<t         in, 

NOj    NOs 

respectively. 

Para-nitrotoluene  gives  two  azoxytoluenes,  an  a-compound 
melting  at  To  and  a /3-compound  melting  at  75°.  The  two 
substances  are  best  prepared  by  gradually  adding  a  quantity 

of  zinc  dust,  rather  less  than  that  theoretically  at — :i i  \    to 

produce  azotoluene,  to  a  warm  mixture  of  nitrotoluene  and 
caustic  soda  (25° — 30°  B.).  The  reduced  mass  is  then 
dissolved  in  hot  glacial  acetic  acid,  and  the  solution  cooled 
to  20° — 25°,  whereon  parazotoluene  crystallises  out.  The 
mother-liquors  deposit  the  jS-azoxytoluene  on  standing, 
mixed  with  a  small  quantity  of  a  compound  melting  at  109°, 
and  on  adding  water  to  the  filtrate  the  whole  of  the 
a-compound  is  precipitated,  lioth  compounds  can  be  easily 
purified  by  recrystallising  from  light  petroleum.  The 
relative  quantity  of  the  two  products  depends  on  the 
concentration  of  the  soda  and  on  the  quantity  of  zinc  dust 
used.  These  two  azoxytoluenes  have  the  same  molecular 
weight,  and  both  give  paratoluidine  on  reduction  with  (in 
and  hydrochloric  acid.  When  treated  with  stannous  chloride 
in  warm  alcoholic  solution  they  both  give  yellow  crystalline 
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compounds  which  are  insoluble   ill  acids,  and  are  probably 
hydroxy-derivatives  of  the  constitution — 

CHs.CsHj.N  -X  =  C„1IJ.CH3 
i         i 
OH    H 

and 

H 
CH3.C6H4.N-N-C6H4.CH3 
OH 
respectively. 

When  a -azoxy  toluene  is  treated  with  nitric  acid  of  sp.  gr. 
1  •  42  it  gives  a  golden  niononitro-compound  which  crystallises 
well  from  alcohol,  melts  at  ,">1  ,  and  on  reduction  gives  an 
amido-azoxytoluene.  0-azoxytoluene  yields  under  the 
same  conditions  a  crystalline  nitro-compouiid  melting  at  82°. 
lioth  azoxytoluenes  dissolve  in  fuming  HXO:1  (sp.  gr.1'51) 
yielding  one  and  the  same  trinitro-compound  which 
crystallises  in  prisms  and  melts  at  196°. — F.  S.  K. 


Patent    Blue    and  Acid    Violet  -V.     K.  Ullrich.      Chem. 

/.it.  13,  1702—1704. 

A  notice  of  patent  blue  has  already  appeared  (this  Journal, 
1890,  5:i),  and  the  present  article  deals  with  the  technical 
uses  of  new  shades  of  the  original  colour  which  appear  in 
commerce  as  calcium  salts  of  the  sulphonated  colouring 
base.  Their  advantages  are  stated  to  be  : — 1.  Characteristic 
brilliant  shade.  2.  Very  even  dyeing.  3.  Great  fastness  to 
alkalis  and  lime.  4.  Considerable  fastness  to  light.  Whilst 
ordinary  patent  blue  dyes  a  greenish  blue,  the  shade  "super- 
fine and  N  "  gives  a  pure  blue,  which  shows  to  advantage 
by  artificial  light.  The  shade  "  I  "  closely  approaches  that 
of  indigo  carmine,  and  possesses  many  advantage-  ever  the 
ordinary  substitute  for  indigo  carmine,  namely  a  mixture  of 
acid  violet  and  acid  green.  Acid  violet  N  has  a  different 
chemical  composition  from  ordinary  acid  violets,  and 
possesses  very  similar  qualities  to  patent  blue.  All  these 
colouring  matters  dye  wool  in  an  acid  bath  with  or  without 
glauber  salt  or  alum.  On  a  chrome  mordant  they  will  dye 
in  a  neutral  bath  or  in  presence  of  acetic  acid,  which  tits 
them  for  use  in  the  same  bath  with  alizarine  dyes.  The 
shades  produced  will  stand  a  moderate  amount  of  milling  if 
care  be  taken  to  rinse  well  immediately  afterwards,  otherwise 
the  colour  will  slowly  bleed  into  the  white.  The  dye  baths 
should  be  preferably  of  wood,  and  the  presence  of  copper 
should  Vie  avoided  for  the  finer  shades,  especially  on  silk. 

—  (..  H.  H. 


Azo-Colouring  Matters   containing  the  Quinone    Group. 

F.  Kehrmann,  Chem.  Zeit.  14,  9:'  and  14G— 147. 
A.  i  ordlng  to  Witt's  nomenclature  chromogens  are  bodies 
generally  belonging  to  the  aromatic  series  which  yield 
colouring  matters  Inning  an  affinity  for  animal  and 
vegetable  fibres  on  the  introduction  of  chromophors,  of 
which  the  nitro,  azo,  and  quinone  groups  are  examples. 
Although  the  function  of  chromophors  is  generally  ascribed 
chiefly  to  the  azo — 


1  oxazine  "  c  >  tvnd 

\xh/ 


'  thiazme      \  >    groups, 


vet  there  appears  reason  to  view  certain  colouring  matters 
containing  these  groups  as  owing  their  characteristic 
properties  to  other  possible  chromophors  which  thej  may 
contain;  tints  Nietzki  (Chem.  Zeit.  Rep.  13,  843)  ranks 
Weselsky's  resorcinol  colouring  matters  not  as  owing  their 
essential  qualities  to  their  being  "oxazine"  or  "  phenoxa- 
zine" derivatives  but  to  their  containing  the  quinone  imido 
group. 

The  author  here  remarks  that  the  "oxazine"  group 
in  such  a  body  as  "  phenoxazine "  (oxydiphenylamine) 
C„H,.<  >X1I  .1 ',  II,  and  the  "  thia/.iue "  group  in  tbio- 
diphenylamine  C6H4.SNH.C6H4  allow  of  the  comparison  of 
these  bodies  with  hydrophenazine  (diphenylene  hydrazine) 
C,,Il,X.,ll.,(  ',,11,  better  than  with  phenazine  (azophenylene) 


C6H4N,C6H4,  the  former  corresponding  with  quinol 
C6H,(OH)j,  the  latter  to  quinone  C6H4Oj.  It  is  therefore 
conceivable  that  phenazine  may  be  viewed  as  a  chromogen, 
a  position  not  held  by  "  phenoxazine  "  and  "  phenthiazine  " 
(thiodiphenylamine).  Although  attention  has  been  paid  to 
the  effect  of  the  introduction  of  various  chromophors  into 
artificial  colouring  matters,  yet  hitherto  none  has  been 
prepared  which  can  be  viewed  as  a  combination  of  aa  azo 
compound  with  a  quinone,  on  account  of  the  difficulty  of 
syntheMMtig  any  such  body.  The  author  has  attempted  to 
attain  this  object  by  starting  with  hydroquinone,  but  has 
been  unable  to  diazotise  it  on  account  of  its  suffering 
oxidation  in  the  process. 

In  conjunction  with  Tiesler  (J.  prakt.  Chem.  40,  -180) 
the  author  has  found  that  the  hydrogen  atom  attached 
directly  to  the  nucleus  in  chloro-p-dihydroxyqoinone 
C„H((  )H)^C10S  is  easily  replaceable  by  halogens  and  (  N( )_.). 
Arguing  from  this  he  expected  the  ready  formation  from  it 
of  mixed  hydroxyazoquiuones,  and  verified  this  deduction 
not  only  in  the  case  of  monochlorodihydroxyquinone,  but 
also  in  that  of  the  paradihydroxyquinone  of  Nietzki  and 
Schmidt  and  its  substitution  products,  chlorodihvdroxy- 
quinone  and  nitrodihydroxyquinone, as  well  as  in  that  of  the 
dihvdroxytoluquiuone  of  Zincke  and  Hagen  ami  hydroxy- 
naphthoquinone.  'Hie  reaction  does  not  occur,  however,  in 
those  bodies  in  which  the  (OH)  group  is  not  in  the  game 
nucleus  as  the  quinone  group.  Hydroxyanthraquinon.es 
apparently  yield  no  azo-eolouring  matters. 

The  class  of  substances  thus  produced  are  generally 
yellow-ted  to  brown-red  bodies  soluble  in  the  cold  in  alkalis 
and  forming  crystallisable  salts. 

An  emample  of  the  mode  of  formation  of  one  will  serve 
as  a  type  :  C1(IH,(<  >H)<  >..  N  .(  11-,,  hydroxynaphthoquinone 
azobenzene,is  formed  by  dissolving  the  fun  h  powdered  sodium 
salt  of  hydroxynaphthoquinone  (1  mol.)  in  40  to  .jo  times  its 
weight  of  boiling  water,  and  stirring  in  a  solution  of  diazo- 
beuzenc  chloride  (1  mol.)  to  which  has  been  added  sodium 
acetate  to  remove  free  hydrochloric  acid.  The  separation 
of  the  new  substance  begins  at  once  and  is  quantitatively 
complete  in  half  an  hour.  It  is  yellowish-red  in  colour, 
insoluble  in  water,  slightly  soluble  in  boiling  alcohol  and 
benzene,  fairly  soluble  in  boiling  glacial  acetic  acid,  from 
which  it  crystallises  in  bright  red  felted  needles  melting  at 
220° — 225c  C.  :  dried  at  120=  C.  it  gave  on  analysis  the 
following  figures  C  68-60,  H  3-93,  N  10-73  part-  per  cent. 
respectively  instead  of  the  theoretical  values,  C  69-06, 
II  3'59,  N  10-07.  The  shade  of  colour  similar  to  but 
intense!'  than  that  of  hydroxy  benzene  azolicnzenc  and  the 
ready  solubility  of  the  substance  in  dilute  alkalis  forbid  the 
supposition  that  it  should  be  regarded  as  a  "hvdrazide" 
(hydrazone)  CIOH303.X. XH(C6H5).  The  presence  of  the 
quinone  group  appears  therefore  to  have  an  inconsiderable 
influence  on  j3-naphthol  azo-colouring  matters;  the  same 
has  recently  been  shown  to  be  true  of  the  ketone  group  by 
Witt  (Her.  21,  321).  Tetrazodiphenyl  from  benzidine 
(paradiamidodipheiiyl)  gives  when  treated  with  excess  of 
hydroxynaphthoquinone  a  dark  brown-red  colouring  matter 
which  is  doubtless  tetrazodiphenyldihydroxynaphtho- 
quinone  C10H4(OH)<  l;N\, :  (C,,H,VX,,(  >,(OH)C,0H4.  Bj  not 
using  an  excess  of  hydroxynaphthoquinone  but  supplying 
the  place  of  a  portion  of  it  with  some  amine  or  phenol 
mixed  tetrazo-compounds  can  be  obtained. — IJ.  I!. 


PATEN  is. 


A  Process  for  the  Production  of  Axo-Colours  from  the 
Parardiamines of  Stilbeneand  Fluorene.  ('.  A.  Martins, 
Berlin,  Germany,  .May  31,  1886.  Amended,  November  30, 
1SS'.'.     6<7. 

I'm  revised  claim  is  as  follows: — "  The  production  of  azo- 
colours  which  dye  cotton  direct  from  a  soap-bath,  by 
combining    one    molecule    of     the    tetrazo-compounds    of 

stilbene    or    fluorene with    two     identical    or 

different  molecules  of  an  amine  or  phenol,  such  as  a-naph- 
thylamine,  /3-naphthylamine,  diun  thylaniline,  dicthylauiline, 
dipheiiylamine,  phcnyl-naphthylamine,  tolyl-naphthylamine, 
carbolic  acid,  creosote,  resorcin,  a-naphthol  or  0-naphthol, 
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or  their  sulphouic  or  carbonic  or  sulphocarbonic  acids." 
For  further  details  the  amended  specification  itself  must  be 
consulted.  The  original  specification  has  been  abstracted 
in  this  Journal,  1887,  437.— 0.  H. 


Processes  for  the  Production  of  Azo-Colours  that   Dye 
Cotton  direct  from  a  Soap-Bath.     C.   I).  Abel,   London. 
From   the   "  Actiengesellschaft    fur  Auilin-Fabrieation," 
Berlin,    Germany.  '   Eng.     Pat.    6687,    May    6,     1887. 
Amended,  November  30,  18S9.     Sd. 
The  processes  have  already  been  described  in  this  Journal, 
1888,  43.     The  emendations,  which   in   no  way    affect    the 
claims,  an'  chiefly  literal,  except  in  the  example  1!  (1)  (see 
abstract  already  cited),  viz.,  the  production  of  a  mixed  a/.o- 
colour  from  benzidine,  /3-uaphthylaniine  disulphonic  acid  E, 
and  jB-naphthylamine.     It  was  stated  in  the  original  specifi- 
cation that  "  instead  of  using  naphthylamine  in  a  hydro- 
chloric aqueous  solution  it   can  also  be  used  as  a  free  base 
in  an  alkaline  solution."     The  word  alcoholic  is  now  sub- 
stituted for  alkaline. — 0.  II. 


Improvements  in  the  Manufacture  of  Colouring  Matters. 
().  Imrav,  London.  From  G.  C.  Zimmer,  Mannheim, 
Germany.     Eng.  Pat.  13,798,  September  24,  1888.     Gel. 

"This  specification  has  been  reprinted  in  consequence  of 
an  amendment  made  by  order  of  the  Comptroller  prior  to 
the  sealing  of  the  patent."  The  emendations  are  not, 
however,  shown.      (Compare  this  Journal,  1889,  G10.) 

— O.  II. 


Improvements  in  the  Manufacture  of  Red  (  'olouring 
Matters  suitable  for  Uijeinij  and  Printing.  I.  Levin- 
stein,   Manchester.      Eng.     Pat.    3048,    February    20, 

1889.  Gd. 
This  specification  describes  the  preparation  of  a  base  by 
heating  m-xylidine  with  sulphur  and  combining  its  diazo- 
compound  with  phenols  or  their  sulphouic  acid-,  or  using 
the  sulphouic  acid  of  the  base  for  diazotisation  and 
combinations.    (See  also  this  Journal,  1889,  980.) — T.  A.  L. 


Improvements  in  the  Manufacture  of  Picric  Acid.  E. 
Eisenmaim,  London,  anil  A.  Arche,  Vienna,  Austria. 
Eng.  1'at.  4539,  March  15,  1889.     id. 

Carbolic  acid  is  converted  into  phenoltrisulphonic  acid  by 

the  aid  of  sulphuric  acid,  anil  this  is  transformed  into  picric 
acid  by  means  of  sodium  nitrate.  The  temperature  need 
not  exceed  100',  whilst  the  yield  of  pure  picric  acid  is  equal 
to  about  155  per  cent. — D.  B. 


A  Process  fur  the  Production  of  Oxymethoxybenzoic  .  Vcids. 
J.  V.  Johnson,  London.  From  Dr.  F.  von  Ilcyden 
Naehfolger,  Radebeul,  Germany.  Eng.  Pat.  5785,  April 
4,  1889.      Gd. 

Tins  is  an  application  of  Kolbe's  salicylic  acid  synthesis 
to  guaiacol,  cresol,  and  eugenol,  in  order  to  obtain  the 
carboxylic  acids  of  these  compounds.  The  process  consists 
in  either  passing  carbonic  acid  over  an  alkaline  salt  of 
guaiacol  heated  to  a  temperature  above  100  C.  or  in 
performing  this  operation  under  pressure.  The  reactions 
can  be  respectively  represented  as  follows: — 

2C0H4(ONa)(OCH3)[l:2]  +  CO.  = 

C6H3(ONaJ(OCH3)(COsNa)  [1:2:6]  + 

C0H4(OH)(OCH3)  [1:2J. 

C6H4(ONa)(OCH3)  +  CO.,  =  C„II3(OH)(OCH3)(C02Na). 

When  the  reaction  is  complete  the  product  is  dissolved  in 
water  and  a  mineral  acid  added  when  the  guaiacol  carboxylic 
acid  crystallises  out  with  2  molecules  of  water.  When 
anhydrous  it  melts  at  14s  — 150°C  In  an  aqueous  solution 
it  gives  a  blue  colour  with  ferric  chloride  and  is  decomposed 
on  heating  into  guaiacol  and  carbonic  acid.     By  substituting 


cresol  and  eugenol  for  guaiacol  in  the  above  process,  tin' 
following  compounds  arc  respectively  obtained: — Cresol 
carboxylic  acid — 

C„IL(CC)2H)(UII)(OCH3)(CH3)  [1:2:3:5] 

and  Eugi  linic  acid — 

C0H.,(COoH)(OH)(OCH3)(C,}[5)  [1:2:3:5]. 

The  acids  are  to  be  employed  in  the  manufacture  of  azo-dve- 
stuffs.— T.  A.  L. 


Production  if  an  Imide  ( 'ompound  of  Fluorescein  Chloride 
and  of  <  'olouring  Matters  therefrom.  O.  Imray,  London. 
From  "The  Farbwerke  vormals  Meister,  Lucius  and 
Briining,"  Hochst,  Germany.  Eng.  Pat.  6434,  April  15, 
1889.     6</. 

Whex  fluorescein  chloride  is  heated  with  concentrated 
aqueous  ammonia  to  200"  C.  for  6 — 8  hours,  water  is  given 
off  and  an  imide  is  formed  having  the  composition 
CjoHuCIjN*  )..  The  same  compound  is  obtained  by  heating 
fluorescein  chloride  with  sal-ammoniac  in  presence  of  lime 
and  zinc  chloride,  but  in  this  ease  coloured  basic  products 
are  also  formed,  part  of  the  chlorine  being  replaced  by 
aiuidogen.  The  imido-compound  of  fluorescein  chloride  is 
colourless  and  melts  at  235°  C.  It  is  insoluble  in  water 
and  ai|Ut'i>us  acids  in-  alkalis,  but  dissolves  easily  in  warm 
alcohol,  benzene,  or  chloroform.  It  is  not  acted  on  by 
concentrated  hydrochloric  and  sulphuric  acids  nor  by 
boiling  with  zinc  powder  in  an  alkaline  alcoholic  solution. 
When  fused  with  fatty  and  aromatic  bases  or  their  hydro- 
chlorides in  presence  of  zinc  chloride  to  270°,  it  forms  red 
to  bluish-violet  colouring  matters  soluble  in  alcohol  which 
on  sulphonation  can  be  rendered  soluble  in  water. — T.  A.  L. 


Improved    Apparatus  for    the   Production   of  Colouring 

Matters.      J.    E,    Bedford,    Leeds.      Eng."   Pat.     6778, 
April  23,  1889.     Gd. 

Ax  apparatus  devised  for  the  purpose  of  subjecting  the 
lichens  known  as  orchella  weed  to  the  prolonged  action  of 
ammonia  and  atmospheric  air  in  presence  of  water  in  order 
to  produce  colouring  matters.  Tin-  process  is  considerably 
accelerated  by  using  oxygen  in  place  of  air  or  together  with 
it.  In  order  to  expose  as  large  a  surface  as  possible  to  the 
action  of  the  gases,  a  vertical  vessel  is  employed  containing 
a  number  of  trays,  the  edges  of  which  are  turned  down- 
wards so  that  they  retain  a  certain  portion  of  the  gases 
pumped  in  at  the  bottom  of  the  vessel.  Scrapers  fixed  to  a 
vertical  shaft  prevent  the  deposit  of  colouring  matter  on  the 
upper  surface  of  the  trays  and  also  serve  to  agitate  the 
liquid.  The  deposition  of  the  colouring  matter  is  further 
aided  by  the  application  of  heat.  A  vertical  section  of  the 
vat  accompanies  the  specification. — T.  A.  L. 


The  Manufacture  of  Dyestuffs  from  Oxyethers  of  Alpha- 
Naphthylamine  and  their  Sulpho  Acids.  S.  Pitt,  Sutton, 
Surrey.  From  L.  Casella  and  Co.,  Frankfort-on-the- 
Maine,  Germany.     Eng.  Pat.  7067,  April  27,  1889.     Gd. 

The  oxyethers  of  a-nnphthvlaniinc  are  obtained  from  the 
a-nitionaphthols  by  first  converting  them  into  the  ethers  and 
subsequently  reducing  the  compounds,  or  the  naphthol 
ethers  may  be  nitrated  and  then  reduced.  According  to  the 
latter  method  the  process  is  performed  as  follows  : — 
17 '2  kilos,  of  naphthol  ethyl  ether  are  added  to  30  kilos,  of 
nitric  acid  of  40  R  at  a  temperature  below  40  C.  The 
nitro-compouiid  is  washed  with  water  and  reduced  with 
20  kilos,  of  iron  in  presence  of  hydrochloric  or  acetic  acid. 
The  reduction  product  may  be  purified  by  precipitation  as 
hydrochloride  or  sulphate.  The  methyl,  amy]  or  benzyl 
ethers  may  l'e  substituted  for  the  ethyl  ether  above 
mentioned.  The  liases  arc  scarcely  soluble  in  water,  but 
dissolve  easily  in  alcohol  and  ether,  giving  solutions  having  a 
violet  fluorescence.  To  convert  the  bases  into  sulphouic 
acids  they  maybe  directly  sulphonated or  the  nitro-naphthol 
ethers  can  be  sulphonated  and  reduced.  A  better  method, 
however,  is   to  ( vert  the  naphthol  sulphouic  acid  into  the 
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ether  and  nitrate,  and  reduce  it,  or  the  uaphthol  ethers  may 
be  sulphonated,  nitrated,  and  reduced.  According  to  the 
former  method  24  ■  6  kilos,  of  sodium  naphthol  sulphonate 
are  dissolved  with  4  kilos,  of  sodium  hydrate  in  200  litres  of 
50  per  cent,  alcohol.  11  kilos,  of  ethyl  bromide  are  added 
and  the  mixture  is  heated  for  several  hours  to  60° — 80°  C. 
The  naphthol  ethyl  ether  sidphonate  crystallises  out  on 
cooling  in  large  silvery  crystals,  and  after  drying  is  added 
to  eold  nitric  acid  of  40°  B.  in  which  it  dissolves  with  a  dark 
yellow  colour.  The  solution  is  poured  into  water  and  the 
nitro-sulpho-naphthol  ethyl  ether  precipitated  by  the  addition 
of  salt.  This  on  reduction  yields  ethoxy-ct-naphthylamine 
sulphouic  acid  in  the  form  of  colourless  needles  sparingly 
soluble  in  water.  These  products  are  all  capable  of  com- 
bining with  diazo-compounds  to  form  dyestuffs,  and  as  they 
themselves  contain  a  free  amido  group  the  compounds  can 
be  rediazotised  and  combined  with  phenols  and  amines. 
The  two  following  examples  describe  the  preparation  of  the 
dyestuffs.  (1.)  30  kilos,  of  naphthylamine  disulphonic 
acid  are  diazotiscd  and  combined  with  a  solution  of  21  kilos, 
of  methoxy-a-naphthylamine  hydrochloride,  when  the  dye- 
stuff  forms  immediately  and  precipitates.  (2.)  34  kilos,  of 
benzidine  disulphonic  acid  are  diazotiscd  and  combined  with 
amido  naphthol  ether.  The  product  is  rediazotised  and 
forms  a  sparingly  soluble  tetrazo-couipouud  which  is 
combined  with  50  kilos,  of  o-naphthol-a-sulphonic  acid. 
The  colouring  matter  dyes  wool,  silk,  and  cotton  a  dark 
blue  shade.  The  colouring  matters  derived  from  diazo- 
compounds  and  the  naphthol  ether  sulphonates  give  red  to 
violet  shades.  On  diazotisation  they  form  yellow  to  brown 
tetrazo-compounds  which  when  combined  with  phenols  or 
amines  produce  dyestuffs  of  dark  greenish  blue  shades. 

— T.  A.  L. 


Manufacture  of  Green  and  Violet  Colouring  Matters. 
C.  1).  Abel,  London.  From  "  The  Actiengesellschaft  fur 
Anilinfabrication,"  Berlin,  Germany.  Eng.  Pat.  7550, 
May  6,  1889.     6rf. 

A  process  for  condensing  methyl  or  ethylbenzylsulphouie 
acid  with  aromatic  aldehydes  and  oxidising  the  leuco- 
sulphonic  acids  thus  formed,  so  as  to  obtain  green  and 
violet  dyestuffs.  50  kilos,  of  methyl  or  ethylbenzylaniline 
are  gradually  added  to  120  kilos,  of  fuming  sulphuric  acid 
at  40°— 50°  C,  and  the  melt  is  heated  to  80°  C.  until  a  test 
dissolves  in  dilute  caustic  alkali.  100  kilos,  of  water  arc 
then  added,  and  the  sulphouic  acid  is  precipitated  by  adding 
100  kilos,  of  caustic  soda  of  40  1!.,  after  which  it  is 
iiltcr-pressed  and  dried.  80  kilos,  of  ethylbenzylsul- 
phonie  acid,  34  kilos,  of  benzaldehyde,  and  30  litres  of 
water  are  heated,  under  an  inverted  condenser,  at  110°  C. 
for  78  hours,  with  constant  stirring,  1,000  litres  of  water 
are  then  added,  the  solution  neutralised  witli  caustic  soda, 
and  the  lcucosulphonic  acid  precipitated  at  30°  C.  with 
hydrochloric  acid.  In  order  to  oxidise  it,  100  kilos,  of  the 
dry  acid  and  31  kilos,  of  caustic  soda  of  40°  B.  in  400 
litres  of  water  are  mixed  with  120  kilos,  of  peroxide  of 
lead  (containing  34  per  cent,  of  Pb02)  suspended  in  1,500 
litres  of  water.  The  mixture  is  kept  at  20°  C,  and  the 
oxidation  effected  by  adding,  as  quickly  as  possible,  45 
kilos,  of  sulphuric  acid  of  66°  B.  in  300  litres  of  water. 
After  stirring  for  some  time,  30  kilos,  of  soda  in  200  litres 
of  water  are  added,  the  lead  removed  by  filtration,  and  the 
colouring  matter  precipitated  by  the  addition  of  salt.  It  is 
again  dissolved  in  1,000  litres  of  cold  water,  filtered  and 
precipitated  with  brine,  after  which  it  is  filter-pressed 
and  dried.  The  colouring  matter  is  readily  soluble  in 
water,  less  so  in  alcohol.  Dilute  mineral  acids  precipitate 
the  free  acid,  whilst  concentrated  acids  turn  the  green 
solution  of  the  colouring  matter  yellow.  Free  alkalis 
destroy  the  colour  of  the  solution. — T.  A.  L. 


Improvements   in    the   Manufacture   <;/     Blue    Colouring 
Matter  for  Laundry,    Bleaching,  and  other   Pwposes. 

M.  Williams.  Bootle,  and  .1.  Ascough,  1  luudsworth.     Eng. 
Pat.  9442,  June  7,  1889.     -id. 

1 "  Mil  s-  \ .   sago    or   rice   Hour,  starch,  china   clay,  or   other 
suitable  substances  are  to  be   mixed   with  a  soluble  blue, 


and  subsequently  treated  with  borax,  boracic  acid,  or  other 
boron  compound  for  use  as  "  antiseptic  blue  "  for  household 
purposes. — T.  A.  L. 


Process  for  the  Production  of  Mixed  Azo-Colours.  V. 
Jensen,  London.  From  "  The  Actiengesellschaft  fur 
Anilinfabrication,"  Berlin,  Germany.  Eng.  Pat.  15,296, 
December  12,  1885.     Amended  December  27,  1889.     Gd. 

This  amended  specification  more  clearly  describes  the 
processes.  For  the  ambiguous  words  "  acting  afterwards 
upon,"  which  repeatedly  occur  both  in  text  and  claim,  are 
substituted  the  more  definite  "  combining  the  products  ob- 
tained with."  Also  in  Example  1  (see  abstract  of  original 
specification,  this  Journal,  1886,  595)  a  correction  is  made 
in  the  weight  of  the  sodium  acetate  employed  in  the 
preparation  of  the  colouring  matter  from  benzidine,  naph- 
thiouic  acid  and  /3-naphthylamine  sulphouic  acid. — O.  H. 


Y.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

PATENT. 

A  Process  and  Apparatus  for  fining  Wool  from  Grease. 
L.  Pinagel,  Aachen,  Germany.  Eng.  Pat.  20,930,  Decem- 
ber 31,  1889.     Sd. 

In  the  valuation  of  wool  the  quantity  of  moisture  and  wool- 
grease  it  contains  must  be  considered,  and  the  apparatus 
patented  is  for  estimating  the  latter.  A  vessel  containing 
ether,  light  pretroleum  or  carbon  disulphide,  is  heated  by  a 
water-bath  and  the  vapour  of  the  solvent  passed  into  the 
sample  to  be  extracted  and  thence  to  a  vertical  condenser, 
whence  it  drops  back  on  to  the  wool  and  is  returned  to  the 
vessel  at  intervals.  A  gauge  glass  fixed  to  the  portion  of 
the  apparatus  containing  the  wool  serves  to  show  when  the 
extraction  is  complete  by  the  solvent  ceasing  to  be  coloured 
yellow.— B.  11. 


YI.-DYEIN0,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

The    Composite    Indigo-Indophenol     Vat.      G.    Galland. 
Bull.  Ind.  Soc.  Rouen,  1889,  330—331. 

Tin-,  substance  of  this   report  has  already  appeared   in  this 
Journal,  1889,  018;  also  1889,  189,  282,  and  539.— E.  11. 


Fixing  of  St.  Denis  Red.     H.  Koechlin.     Bull.  Soc.  Ind. 

Mulhouse,  September  1889.     Appendix,  3S — 39.     . 

The  mordant  used  consists  of — 

500  cc.  of  magnesium  acetate  of  30°  B., 
500  cc.  of  water, 

250  cc.  of  aluminium  acetate, 
or  of — 

150  grins,  of  magnesium  sulphate, 
50  grins,  of  alum, 
1  litre  of  water. 

(The  alumina  may  be   replaced  by  chrome  alum,  which  is 
also  a  good  mordant  for  these  colouring  matters.) 

The  mordant  is  tixed  by  passing  the  material  prepared 
with  it  through  an  alkaline  solution  of  a  metal,  the  following 
solution  having  the  preference: — 
1,000  cc.  of  water, 

50  grms.  of  zinc  sulphate, 
100  grms.  of  caustic  soda  of  38    B. 


April  so,  1890.]       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


387 


Dyeing  is  performed  at  80°  with  2  to  3  grms.  of  St.  Denis 
Red— 

2,500  cc.  of  water, 
5  grms.  of  lime, 
500  grins,  of  salt. 
These   quantities    suffice    for    1    metre   of    calico.      For 
subsequent   use   the    bath    needs   replenishing   only    with 
colouring  matter  and  lime.     Alum  added  to   the  dye-hath 
in  small  quantity  is  very  beneficial.     The  above  mordant  is 
suitable   for  fixing   Ponceaux,  Bordeaux,  and  other  similar 
colours,  such   as  the   new  blue   of    Meister,    Lucius,    and 
Bruniner. — T.  L.  B. 


Note  on  the   Bleaching  of  Cotton  by   Hydrogen    Dioxide. 
H.  Koechlin.     Bull.  Ind.  Soc.  Rouen,  1889,  332. 


An  Improvement  in  Bleaching.     H.  Koechlin.      Bull.  Soc. 
I  in  [.  Mulhouse,  September,  1SS9.     Appendix,  39 — 40. 

\  new  factor  is  introduced,  viz.,  magnesia,  as  well  as  the 
use  of  hydrogen  peroxide  in  cotton  bleaching.  The  author 
treats  the  pieces  of  calico  of  100  metres  each  for  six  hours 
at  the  boil  with — 

100  litres  of  water, 
10  kilos,  of  fused  caustic  soda, 
:>0  kilos,  of  soap, 

5  kilos,  of  calcined  magnesia,  and 
50  litres  of  hydrogen  peroxide. 
The  method  is  too  costly  for  general  use,  but  is  exceedingly 
useful,  when   pressed  for   time.      The   bleaching   is    much 
better  than  that  obtained  by  the   ordinary   processes,  and 
the  fibre  suffers  lcs>. 

The  operation  maybe   performed  in  Mather  and  Piatt's 
apparatus.     For  220  pieces  of    100  metres  each,  or  2,200 
kilos,  of  material  are  necessary — 
3,000  litres  of  water, 
■400  litres  of  hydrogen  peroxide  (12  vol.  strength), 
20  kilos,  of  calcined  magnesia,  and 
.".u  kilos,  of  soap. 

After  six  hours'  boiling,  wash,  acid,  wash  and  dry.  It 
is  advisable  to  give  the  goods  a  preliminary  souring  in 
sulphuric  acid  of  2°,  aud  then  to  allow  them  to  lie  in  pile 
12  hours,  and  wash  before  bleaching. 

Tussab  silk  is  bleached  a  much  better  white  when 
magnesia  is  added  to  the  hydrogen  peroxide,  than  when 
ammonia  is  added. 

Better  results  are  obtained  in  bleaching  calico  by  Mather 
and  Piatt's  method,  when  magnesia  is  added  to  the  caustic 
soda.  In  every  case  it  is  necessary  to  exclude  air  ;  observing 
this  precaution  cotton  may  even  he  treated  in  a  Mather  and 
and  Piatt's  keir  with  a  relatively  strong  solution  of  bleaching 
powder.— T.  L.  B. 


On  a  New  Chrominm  Mordant  for  Cotton.     E.  Kur. 
Chem.  Zeit.  13,  1669. 

The  new  mordant  is  chromium  bisulphite,  which  may  be 
obtained  in  solution  by  passing  sulphurous  acid  gas  to 
excess  into  water  holding  in  suspension  chromium  hydrate 
obtained  by  precipitating  a  cold  solution  of  chrome  alum 
with  ammonia.  About  24  hours'  digestion  are  required  for 
complete  solution  of  the  hydrate.  On  the  large  scale  the 
mordant  is  best  prepared  by  dissolving  chrome  alum  in 
twice  its  weight  of  boiling  water,  and,  after  cooling  to  15°  C, 
adding  a  concentrated  solution  of  sodium  bisulphite  until 
the  colour  of  the  mixture  changes  from  bluish-green  to 
yellowish-green,  any  excess  of  sodium  bisulphite  being 
advantageous.  The  cotton  material  is  padded  in  this 
liquid,  and  then  allowed  to  drain  for  two  hours,  after  which 
it  may  be  either  dried  or  steamed,  the  latter  being  pre- 
ferable, as  the  dried  material  is  not  easily  wetted  again. 
The  mordanted  goods  may  be  rinsed  to  remove  any  loose 
particles  of  chromium  hydrate  without  risk  of  removing 
the  actual  mordant.  The  material  can  be  oiled  before 
mordanting,  an  advantage  possessed  by  this  process  over 
Koechlin's  alkaline  method  of  chroming,  which  removes  the 
oil.     In   calico  printing  the   mordant    may   he    discharged 


with  oxalic  or  tartaric  acid,  or  the  chromium  bisulphite 
mordant  may  be  thickened  with  starch  and  printed  on, 
with  subsequent  steaming  for  fixation.  Bisulphite  com- 
pounds of  the  alizarin  colours  can  he  mixed  with  the 
chromium  bisulphite  solution,  printed  at  once  on  the  calico, 
and  fixed  by  steaming,  as  previously  proposed  by  Mullerus. 
Alumina,  iron,  and  other  metallic  oxides  may  be  applied  as 
mordants  to  vegetable  tissues,  in  a  similar  way. — G.  H.  B. 


Steam  Aniline  Block.     A.  Kertesz.     Chem.  Zeit.  14, 
179—1^". 

An  essential  condition  for  the  production  of  the  "  un- 
greenable steam  aniline  black"  is  the  freedom  of  the 
colour-mixture  from  excess  of  mineral  acid.  Higher 
oxidation  of  the  ordinary  black  is  not,  as  is  generally 
supposed,  alone  sufficient.  This  is  shown  by  the  following 
considerations: — A  fent  padded  in  a  colour-mixture,  in- 
tended for  developing  aniline  black  by  ageing,  dried,  and 
steamed,  is  coloured  a  "greenable"  black;  an  addition  to 
such  a  mixture,  keeping  constant  the  proportion  of  aniline, 
&c.  present,  of  a  certain  amount  of  ammonium  ferrocyanide 
renders  the  black  obtained  ungreenable  j  if  now,  to  the  latter 
mixture,  excess  of  hydrochloric  acid  be  added,  the  black 
produced  will  1"-  again  greenable.  The  experiment  can  be 
varied  in  the  following  way  : — A  fent  is  padded  with  an 
ordinary  steam-black  mixture,  dried,  -potted  here  and  there 
with  dilute  hydrochloric  acid,  suitably  thickened,  steamed, 
and  chromed ;  the  spots  appear  of  a  bronzy-black  hue  on 
the  black  ground,  hut  by  treatment  with  sodium  bisulphite 
they  are  turned  green,  the  rest  of  the  cloth  remaining  black. 
Whether  the  ferrocyanide  in  the  steam-colour  neutralises 
the  mineral  acid  in  becoming  itself  converted  into  aniline 
ferrocyanide,  or  whether  its  chief  use  is  in  forming  a  basis 
of  Prussian  blue,  is  more  of  theoretical  interest. 

Regarding  the  behaviour  under  steaming  of  the  ordinary 
black  mixture  intended  for  ageing,  experimenting  with 
slop-padded  tents,  it  was  found  that  the  black  developed 
regularly  and  properly  by  hanging  in  an  ageing  room, 
yielding  a  colour  which  greened  considerably  under  the 
influence  of  sodium  bisulphite,  but  which  did  not  affect  the 
strength  of  the  fibre,  whilst,  when  developed  by  a  passage 
through  a  Mather  and  Piatt's  ".-team  aniline-ager,"  the 
black  did  not  green  so  badly,  but  the  fibre  was  slightly 
affected,  aud  by  steaming  without  pressure  for  half  an  hour 
the  fibre  was  completely  tendered,  and  the  black,  when 
tested,  still  showed,  though  in  less  degree,  signs  of  greening. 

When  the  various  ingredients  in  the  colour-mixture  were 
increased  in  quantity  by  10  per  cent.,  the  tendering  action 
on  the  cotton  was  increased,  the  blacks  were  more  intense, 
but  were  still  greenable.  With  a  colour-mixture  weaker  in 
the  same  proportion,  the  greening  was  more  apparent,  hut 
the  fibre  naturally  was  less  injured.  The  standard  mixture, 
with  which  these  experiments  were  made,  consisted  of 
2,600  grins,  of  aniline,  2,900  grms.  of  hydrochloric  acid  of 
19  .  B.,  1,500  grms.  of  sodium  chlorate,  further — 300  grms. 
of  aniline,  60  cc.  of  vanadium  solution,  and  sufficient  water 
to  make  81  "5  litres.  It  was  next  ascertained  how  basic 
such  a  colour-mixture  could  be  made  without  the  develop- 
ment of  the  black  being  prevented.  The  limit  of  basicity 
was  found  to  be  reached  with  2,500  grms.  of  hydrochloric 
acid  instead  of  2,900  grms.  in  the  preceding  mixture.  The 
blacks  produced  with  the  basic  mixture  were  greenable, 
but  were  formed  with  less  injury  to  the  fibre.  Acetic  acid 
added  to  a  basic  mixture  appeared  to  be  without  action, 
the  blacks  developing  exactly  the  same  as  though  it  bad 
been  absent. 

Very  similar  results  were  obtained  when  the  sodium 
chlorate  in  the  standard  mixture  was  replaced  by  other 
chlorates.  Ammonium  chlorate,  recommended  by  Kosen- 
stiehl,  and  aniline  chlorate,  proposed  by  Paraf,  as  yielding 
ungreenable  blacks,  were  found  no  better  for  this  purpose 
than  sodium  chlorate.  Chromium  and  aluminium  chlorates 
yielded  less  greenable  Macks,  but  the  fibre  was  more  injured. 
Of  the  ferrocyanides  the  best  results  were  obtained  with 
the  ammonium  salt.  Almost  as  good  results  were  obtained 
with  pure  aniline  ferrocyanide,  but  the  crude  compound, 
mixed  as  it  is  with  potassium  chloride,  gives  inferior  results. 
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The  ammonium  ferrocyanide  used  was  prepared  by  mixing 
the  solutions  of  IS  kilos,  of  potassium  ferrocyanide  in 
:V2  litres  of  water  and  9  kilos,  of  ammonium  sulphate  in 
13  litres  of  water,  and  allowing  the  potassium  sulphate 
formed  to  crystallise  out  :  1  litre  of  this  solution  contains 
au  amount  of  ferrocyanide  equivalent  to  340  grms.  of  the 
potassium  salt.  The  standard  steam-colour  was  made  by 
replacing  the  vanadium  salt  in  the  recipe  given  for  the 
aged-black  by  2,590  grms.  of  potassium  ferrocyanide  or  a 
corresponding  amount  of  another  ferrocyanide.  This  pro- 
portion of  ferrocyanide  must  not  be  exceeded  or  else  a 
bronzy-black  is  produced.  In  certain  cases,  for  example, 
with  superior  cloth,  it  is  preferable  to  slightly  reduce  the 
amount  ;  thus,  for  goods  which  are  to  be  strained  2,000 
grms.  may  be  used,  and  for  goods  which  are  merely  passed 
through  an  aniline-ager  1,800  grms.  of  potassium  ferro- 
cyanide will  suffice  instead  of  the  quantity  mentioned  above. 
With  less  than  these  quantities  tendering  of  the  fibre  was 
invariably  found  to  take  place. 

The  quantity  of  hydrochloric  acid  in  the  steam-colour 
can  be  reduced  from  2,900  grms.  to  2,500  grms.,  the  amount 
of  ferrocyanide  being  at  the  same  time  reduced  in  the  same 
proportion.  Equivalent  quantities  of  ferricyanides,  used 
instead  of  ferrocyanides,  gave  fuller  shades,  but  the  same 
results  were  obtained  by  slightbj  Increasing  the  amounts  of 
chlorates  in  the  ordinary  mixtures. 

With  ammonium  ferrocyanide  chroming  of  the  steamed 
black  is  unnecessary,  this  operation  being  best  replaced, 
in  this  ease,  by  a  rinsing  in  slightly  acidulated  water. 

It  must  be  pointed  out  that  all  the  experiments  here 
described  were  made  by  slop-padding  the  cloth,  so  that 
for  machine-work  slight  modifications  in  the  proportions 
of  the  several  ingredients  would  have  to  be  made. 

Some  further  experiments  were  made  to  ascertain  the 
effects  of  the  admixture  of  the  acetates  of  certain  metals 
with  the  ordinary  aged-colour.  The  acetates  of  copper, 
iron,  and  chromium,  when  not  present  in  excess,  were 
found  to  have  a  beneficial  action  :  the  black  developed 
more  quickly,  was  deeper  in  shade  and  less  greenable,  but 
the  fibre  was  injured  by  steaming.  Copper  acetate  gave 
the  best  result.  When  a  metallic  acetate  is  added  to  a 
solution  of  aniline  hydrochloride,  it  may  be  assumed  that 
aniline  acetate  and  a  metallic  chloride  are  formed,  and  it 
is  found  that  when  excess  of  metallic  acetate  is  added  to 
a  colour-mixture,  so  that  theoretically  no  hydrochloride  is 
left,  the  development  of  the  black  takes  place  imperfectly, 
if  at  all.— E.  B. 


Indamine  Blue.     E.  Ullrich.     Cheui.  Zeit.  14,  375—376. 

This  dyestuff,  which  is  sold  in  the  form  of  a  paste,  is  the 
hydrochloride  of  a  base  of  the  induline  series.  Like  other 
members  of  the  same  group,  it  is  used  for  dyeing  shades  of 
blue,  resembling  indigo,  on  the  various  fibres.  On  wool  it 
may  be  applied  either  in  a  neutral  or  slightly  acid  bath.  It 
gives  very  even  shades,  but  the  colours  possess  the  dis- 
advantage of  rubbing  off.  Cotton  can  be  dyed  in  several 
ways.  The  brightest  shades  are  obtained  by  mordanting 
with  tannic  acid,  fixing  with  a  salt  of  antimony,  dyeing  in  a 
bath  of  the  dyestuff, and  then  immediately,  without  rinsing, 
working  the  dyed  material  in  a  bath  containing  either  15  per 
cent,  of  the  weight  of  the  cotton  of  potassium  bichromate 
or  2  •  5  per  cent,  of  potassium  bichromate  with  0  ■  8  per  cent,  of 
sulphuric  acid,  at  a  temperature  of  50°— 603  for  10  minutes. 
For  dyeing  a  full  shade,  the  cotton  must  he  mordanted  with 
at  least  10  per  cent,  of  its  weight  of  tannic  acid. 

Another  plan  consists  in  applying  the  dyestuff  on  mi- 
mordanted  cotton  in  a  bath  containing  sodium  acetate; 
10—20  per  cent,  of  the  dyestuff  used  remains  in  the  dye- 
bath.  The  cotton  is,  without  rinsing,  chromed  with  15  per 
cent,  of  its  weight  of  bichromate  of  potash,  or,  better  still, 
with  a  mixture  of  2  per  cent,  of  this  salt  and  3-5  per  cent, 
of  copper  sulphate,  these  being  the  proportions  required  to 
form  copper  chromate.  As  a  certain  amount  of  metallic 
oxide  fixes  on  the  cotton,  in  combination  with  the  insoluble 
colour  formed,  the  goods  can  be  topped  with  logwood,  &c. 
without  further  mordanting.  It  is,  however,  preferable, 
when    such    colouring    matters    are    to    be    subsequently 


applied,  to  increase  the  quantity  of  copper  chromate  in 
the  oxidising  bath  to,  say,  6  per  cent,  of  potassium  bi- 
chromate and  10  per  cent,  of  copper  sulphate,  and  to  boil 
the  goods  in  such  a  solution  for  an  hour. 

For  calico  printing,  the  paste  only  requires  mixing  with  a 
thickening  containing  a  little  acetic  acid,  and  steaming,  in 
order  to  give  fairly  fast  colours,  whoso  fastness  is  further 
increased  by  chroming.  The  acetate  and  tartrate  of  the 
colour-base  give  the  best  results.  The  chief  reaction-  ..I'  an 
aqueous  solution  of  Indamine  blue  R. are  as  follow  :  sodium 
hydrate  precipitates  the  base  of  a  dark  red-violet  colour; 
tannic  acid  completely  precipitates;  concentrated  sulphuric 
acid  dissolves  the  dyestuff  with  a  blue  colour;  stannous 
chloride  produces  a  slight  precipitate  ;  zinc  dust  and  ammonia 
decolourise. — E.  B. 


PATENTS. 

Improvements  in  Scouring  or  Cleansing  and  Bleaching 
Textile  Fabrics,  Warps,  and  Yarns  formed  of  Cotton  or 
other  Vegetable  Fibres,  anil  in  Apparatus  (a  be  used  for 
the  Purpose.  E.  Beutz,  Manchester,  and  C.  and  A. 
Edmestou  and  E.  Grether,  Salford.  Eng.  Pat.  5590, 
April  2,  1889.     sd. 

The  improvements  relate  to  a  method  of  scouring, 
preferably  with  a  solution  of  caustic  soda,  fabrics,  &c.  com- 
posed of  cotton  or  other  vegetable  fibres.  A  steam-tight 
vessel  is  fitted  with  a  system  of  rollers  and  steam-pipes,  and 
its  exit  and  entrance  are  closed  against  the  admission  of  air 
or  escape  of  steam  by  a  seal  of  the  caustic  liquor.  The 
material  to  be  scoured  passes  continuously  through  the 
machine,  being  alternately  subjected  to  the  action  of  the 
boiling  caustic  solution  anil  steamed.  For  mechanical 
details,  the  drawings  illustrating  the  specification  must  be 
consulted. — E.  B. 


Improvements   in   the  Preparation    <>f  Bleaching   Agents. 

V).  G.  FitzGerald,    Brixton.      Eng.  Pat.  5995,    April    8, 

1889.     6rf. 

See  under  XI.,  page  397. 


Improvements  in  Method  and  Apparatus  for  Extracting 
the  Liquid  or  Soluble  ( Constituents  from  Disintegrated 
Vegetable  Materials.  J.  E.  Searles,  jun.,  Brooklyn, 
U.S.A.     Eng.  Pat.  19,002,  November  26,  1889.     11</. 

See  under  I.,  page  379. 


Improvements  in  and  relating  to  Printing  in  Colours,  and 
Apparatus  therefor.  P.  A.  Godehaux,  Paris,  France. 
Eng.  Pat.  522,  January  11,  1890.  Is.  1</. 
This  patent  relates  to  the  printing  in  colours  of  paper.  The 
printing-machine  by  which  this  is  effected  consists  of  a 
number  of  rotary  printing  appliances,  adjustably  mounted 
in  a  common  frame,  each  appliance  being  provided  with 
pressure  rolls  and  inking  devices.  Arrangements  are  intro- 
duced for  drying  the  ink  printed  upon  the  paper  by  one 
appliance  before  it  passes  to  the  next  appliance.  For 
details  of  the  arrangements  and  mechanism,  reference  must 
be  made  to  the  drawings  accompanying  the  original 
specification. — E.  B. 


Apparatus  for  use  in  Treating  anil  Dyeing  Cotton  Slivers, 
ttovings,  or  t  ops,  and  other  Textile  Materials.  R. 
lladdan.  London.  From  J.  Bertrand-Leplat,  Tureoing, 
France.     Eng.  Pat.  703,  January  1-1,1890.    8rf. 

Trx  i  ii. k  materials  more  or  less  advanced  in  manufacture, 
such  as  sliver,  roving,  cops,  or  bobbins,  are  placed  in 
perforated  compartments  forming  the  periphery  of  a  rotary 
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drum.  Dye  and  other  liquors  are  circulated  by  a  pump 
through  the  material,  which,  excepting  the  rotary  motion, 
is  kept  at  rest  and  so  preserved  from  derangement.  Two 
sheets  of  drawings  are  given  :  it  is  impossible  to  properly 
explain  the  mechanical  arrangements  apart  from  these. 

— E.  B. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

Nitric    Acid    Chlorine    Processes.     G.    E.  Davis.     Chem. 
Trade  J.  1890,  254—256. 

Ix  1838  Watt  and  Tebutt  (Eng.  Pat.  7531)  obtained  Ietti  >- 
patent  for  "  improvements  in  the  manufacture  of  oxides  of 
lead,  and  also  of  carbonate  of  lead."  Chloride  of  lead  is 
treated  with  nitric  acid,  when  chlorine  passes  off,  and  is 
passed  into  an  apparatus  such  as  is  used  in  making  chlorides 
of  lime,  soda,  &c.  This  is,  the  author  believes,  the  first 
patent  in  which  the  use  of  nitric  acid  is  described  for  the 
production  of  chlorine.  On  January  11th,  1838,  these 
same  gentlemen  filed  another  specification  (Eng.  Pat.  7538) 
in  which  they  say  that  chloride  of  sodium  is  put  into  a 
firebrick  oven  and  a  certain  quantity  of  nitric  or  nitrous 
acid  added,  gentle  heat  applied,  and  the  chlorine  liberated 
is  passed  into  apparatus  commonly  used  in  forming  the 
chlorides. 

It  is  quite  certain,  adds  the  author,  that  neither  of  these 
processes  could  meet  the  requirements  of  the  chlorine 
manufacture  of  the  present  day. 

Nine  years  afterwards  (March  16th.  1847)  the  well-known 
Dunlop  process  (Eng.  Pat.  11,624)  was  patented.  Dunlop 
described  his  invention  as  follows  : — "  My  invention  consists 
of  an  improved  method  of  producing  chlorine  fit  for  manu- 
facturing purposes,  by  effecting  mutual  decompositions 
between  the  following  substances :  Muriate  of  soda,  or 
any  other  muriate,  nitrate  of  soda,  or  any  other  nitrate, 
muriatic  acid,  nitric  acid.  The  assistance  of  sulphuric 
acid  is  in  some  cases  required.  I  generally  prefer  employ- 
ing it,  in  order  to  obtain  for  residuum,  sulphate  of  soda, 
suitable  for  the  manufacture  of  soda,  &c.  The  above 
substances  may  be  employed  either  altogether,  or  only 
two  of  them ;  as,  for  instance,  nitrate  with  a  muriate  (in 
which  case,  of  course,  sulphuric  acid  must  be  employed), 
or  a  muriate  with  nitric  acid,  or  a  nitrate  with  muriatic 
acid,  or  muriatic  and  nitric  acids  may  be  used  together. 
For  the  latter  cases  sulphuric  acid  is  employed,  according 
to  the  results  wished  to  be  obtained.  On  the  application 
of  heat,  chlorine,  an  oxide  of  azote,  and  muriatic  acid  are 
evolved.  These  gases  are  then  passed  through  a  suitable 
condenser  charged  with  sulphuric  acid  of  a  strength  sufficient 
to  absorb  the  oxide  of  azote.  The  chlorine  and  muriatic 
acid  are  then  separated  by  means  of  water."  In  dealing 
with  the  foregoing  nitrosulphuric  acid,  Dunlop  says,  "  The 
process  I  usually  follow  is  to  introduce  the  nitrous  sulphuric 
acid  into  a  suitable  vessel,  when  by  the  addition  of  water 
and  heat,  the  oxide  of  azote  is  disengaged.  This  latter  is 
caused  to  traverse  a  suitable  condenser  along  with  a  sufficient 
quantity  of  air  and  steam  or  water,  and  is  by  this  means  all 
transformed  into  nitric  acid,  which  can  be  used  again  in  the 
manufacture  of  chlorine,  and  again  recovered  in  the  manner  I 
described,  and  so  on." 

The  year  following,  November  21st,  1848,  McDougall  and 
Bawson  (No.  12,333,  November  21st)  filed  a  provisional 
specification  in  which  the  collection  and  oxidation  of  nitrous 
fumes  from  any  source  is  described.  They  pass  the  lower 
oxides  of  nitrogen  alternately  into  water,  or  an  aqueous 
solution  of  nitric  acid,  with  air  containing  oxygen,  and  this 
patent  was  actually  allowed  in  spite  of  the  one  granted  the  I 
year  before  to  Dunlop. 

Swindells  and  Nicholson  in  1852  (Eng.  Pat.  390),  patented 
a  process  for  the  production  of  chlorine,  by  adding  nitric 
acid  to  hydrochloric  acid,  and  heating  the  same  so  as  to 
produce  chlorine  and  nitrochloric  acid,  and  this  being  I 
brought  into  contact  with  oxygen  gas  and  with  the  vapour 
of  water,  nitric  acid  is  produced,  and  the  chlorine  conveyed 
where  required. 
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lie  nitrous  fumes  for  use  in  the  manufacture  of  sulphuric 
.  either  "at   once,"  or  after  they   had  passed   through 


Higgin,  in  1854  (Eng.  Pat.  766),  in  describing  his  inven- 
tion for  a  mode  of  separating  metals  from  each  other,  states 
that  one  of  the  liquids  he  prefers  to  employ  is  a  mixture  of 
muriatic  acid  and  nitrate  of  soda,  which  yields  chlorine  in 
solution  ;  but  it  is  not  even  hinted  at  as  being  a  process  for 
the  industrial  manufacture  of  chlorine  gas. 

Gatty,  in  1857  (Eng.  Pat.  2230),  proposed  to  employ 
nitrates  in  the  manufacture  of  chlorine,  but  only  as  an 
oxidiser  for  the  manganese,  but  lie  patented  the  application 

of  the 

acid, 

-.'IS. 

In  the. year  1858  Messrs.  Roberts  and  Dale  patented  a 
process  (Eng.  Pat.  2242)  similarto that  previously  protected 

in  1847  by  Dunlop.  These  inventors  pursued  absolutely  the 
same  methods  as  Dunlop  for  the  production  of  their  chlorine  ; 
but  when  the  nitrogen  oxides  were  driven  off  from  the 
nitrosulphuric  acid,  instead  of  oxidising  them  for  employ- 
ment again,  Messrs.  Roberts  and  Dale  conducted  them  into 
a  solution  of  alkali. 

In  1864  Messrs.  Baggs  and  Simpson  obtained  provisional 
protection  (Eng.  Pat.  2313)  for  a  process  similar  to  that  of 
Dunlop.  It  was  subsequently  abandoned.  There  is,  how- 
ever,  one  point  of  interest,  in  that  the  inventors,  operating 
upon  nitric  acid  with  hydrochloric  acid  in  a  separate  vessel, 
thought  it  necessary  to  specify  that  a  gentle  heat  should  be 
apphed.  Chloronitric  and  ehloronitrous  gas  with  free  chlorine 
are  evolved.  Although  Messrs.  Baggs  and  Simpson  aban- 
doned the  foregoing  specification,  yet  it  is  doubtful  whether 
it  left  their  minds  altogether,  as  [sham  and  Baggs,  in  1866 
(Eng.  Pat.  3296),  obtained  letters  patent  for  improvements 
in  the  manufacture  and  treatment  of  hydrochloric  and  nitric 
acids,  which  seem  to  bear  somewhat  upon  the  processes  at 
which  they  had  previously  been  working.  These  improve- 
ments were  the  treatment  of  liquid  nitric  or  muriatic  acid 
with  sulphuric  acid  in  order  to  secure  the  absorption  of  the 
water  by  the  latter. 

I'p  to  this  time  no  method  essentially  differing  from  the 
process  of  Dunlop  (1847)  seems  to  have  been  proposed:  it 
is  true  that  Baggs  and  Simpson  preferred  to  bring  the 
hydrochloric  acid  in  contact  with  the  nitric  acid  in  a  separate 
vessel,  while  Dunlop,  as  also  Koberts  and  Dale,  preferred 
to  mix  the  nitrate  with  the  salt,  and  to  decompose  both  with 
sulphuric  acid. 

A  period  of  20  years  now  elapsed  during  which  attention 
seems  to  have  been  riveted  upon  the  problem  of  manganese 
recovery  from  the  older  chlorine  process.  On  the  1st  of 
October  1884  John  Taylor  (this  Journal,  1885,  594),  applied 
for  provisional  protection  for  a  new  process  for  the  prepa- 
ration of  chlorine  gas,  and  on  the  12th  of  June  1885  he  filed 
his  complete  specification.  This  specification  bears  a  nearer 
resemblance  to  that  of  Baggs  and  Simpson  than  to  that  of 
Dunlop,  but  in  the  author's  opinion  is  not  identical  with 
either.  Taylor  says : — "  In  carrying  out  my  invention  gaseous 
hydrochloric  acid  is  passed  through  a  tower  or  tube,  or  other 
suitable  apparatus  containing  fragments  of  pumice  stone, 
coke,  or  other  suitable  inert  material,  through  which  cold 
strong  nitric  acid  is  allowed  to  flow.  The  action  of  the  nitric 
acid  causes  the  formation  of  chlorine,  nitrosyl  chloride,  water, 
and  small  quantities  of  nitrogen  tri-  and  tetroxides,  about 
two-thirds  of  the  chlorine  of  the  hydrochloric  acid  being  set 
free  at  once."  Taylor  does  not  give  the  details  of  the  reaction, 
probably  owing  to  the  complications  introduced  by  the 
presence  of  air,  which  always  exists  in  very  large  quantity 
in  furnaee  gases ;  but  the  main  reaction  is  probably  as 
follows : — 

2  HC1  +  2  HN03  =  2  CI  +  NX).,  +  2  HjO, 

and  the  reason  that  two-thirds  of  the  chlorine  of  the  hydro- 
chloric acid  is  liberated  in  the  free  state  is  probably  because 
the  oxygen  of  the  furnaee  gases,  in  the  presence  of  water, 
converts  some  of  the  NX).,  into  HN03,  and  this  acts  again 
before  it  has  been  removed  from  the  sphere  of  action.  The 
awkward  features  in  this  reaction  are  the  by-products.  The 
hydrochloric  acid  acts  as  a  reducing  agent  to  both  tetra-  and 
trioxide  of  nitrogen,  and  these,  when  formed,  pass  on  with 
the  chlorine  and  oxides  of  nitrogen.  The  excess  of  water 
formed  during  the  reaction,  and  also  that,  I  presume,  coming 
from  the  vitriol   used  for  decomposing  the  salt,  is  stated  to 
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be  periodically  removed  from  the  bottom  of  the  nitric  acid 
tower.  Taylor  then  states  that  the  mixed  gases,  chlorine, 
nitrosvl  chloride,  and  nitrogen  til-  and  tetroxides  are  passed 
into  strong  sulphuric  acid,  which  absorbs  the  nitrous  fumes, 
permits  the  chlorine  to  pass  on  unchanged,  and  decomposes 
nitrosyl  chloride  with  the  formation  of  hydrochloric  with 
which  it  is  mixed,  is  submitted  a  second  time  to  nitric  acid, 
and  afterwards  to  sulphuric  acid.  The  resulting  gases  are 
put  through  the  processes  a  third  time  if  necessary.  The 
two  alternations  will  produce  a  chlorine  containing  90  per 
cent,  of  the  hydrochloric  acid  as  free  chlorine,  while  three 
alternations  produce  about  96  per  ceDt.  In  actual  practice 
this  chlorine  is  further  washed  with  water  to  dissolve  out 
the  last  traces  of  HC1. 

In  order  to  regenerate  the  nitric  acid  employed,  Taylor 
places  the  nitrosulphuric  acid  in  a  suitable  vessel,  dilutes  it 
by  the  gradual  addition  of  water,  while  a  rapid  current  of 
air  is  passed  through.  The  nitrous  vapours  evolved  are 
passed  through  water  in  a  series  of  WouhTs  bottles,  whereby 
nitric  acid  of  sufficient  strength  for  use  over  again  is 
obtained.  (See  also  J.  Taylor,  Eng.  Pat.  4201  of  1887; 
tlii<  Journal,  1888,210.) 

In  tin-  year  1SS7,  William  Donald  obtained  letters^ patent 
for  an  invention  "  to  obtain  chlorine  from  hydrochloric  acid, 
and  to  recover  thebv-products  formed  during  the  operation" 
(Eng.  Pat.  G2  ;  this  Journal,  1887,  822  ;  see  Figs.  1  and  2). 
Hydrochloric  acid  gas  is  first  dried  by  passing  it  through  a 
suitable  receptacle  charged  with  sulphuric  acid.  The  dried 
gas  is  then  passed  into  a  vessel  charged  with  a  mixture  of 
strong  nitric  and  sulphuric  acids,  where  the  hydrochloric 
acid  gas  undergoes  decomposition.  Donald  represents  the 
reaction  that  takes  place  as  follows  : — 

2  HC1  +  2  HN03  =  2  H20  +  N204  +  CI.,. 

The  gaseous  mixture  resulting  from  the  foregoing  opera- 
tion is  now  passed  into  a  vessel  containing  cold  dilute  nitric 
acid,  whereby  nearly  the  whole  of  the  oxides  of  nitrogen 
become  fixed  or  absorbed,  the  reaction  being  expressed  as 
follows : — 

N204  +  H20  =  HNO3  +  HN02. 

The  chlorine,  still  containing  small  quantities  of  nitrogen 
compound,  is  now  passed  into  a  second  absorbing  vessel 
containing  cold  nitric  acid,  and  finally  through  a  scrubber 
containing  sulphuric  acid.  This  completes  the  elimination 
of  the  nitrogen  compounds,  and  leaves  the  chlorine  to  pass 
on  for  use. 

The  nitric  acid  is  regenerated  by  warming  the  nitrous 
liquors  from  the  absorbers,  and  blowing  a  steady  current  of 
air  through. 


improvements,  have  succeeded  in  producing  an  acid  of  a 
strength  of  97  to  97 '5  per  cent,  as   determined  by  analysis. 
But  the  manufacture  is  hampered  with  difficulties,  the  wear 
and  tear  of  the  plant  is  considerable  ;   for  example,  5  to  7 
grms.  of   platinum  are  lost  per  ton  of  the  97  per  cent,  acid 
made  a-  against  1  or  2  grms.  per   ton   in   the  concentration 
of  the  ordinary  acid.    Recently,  however,  Lunge  lias  patented 
another  process  for  the  manufacture  of  the   monohydrated 
acid   in    which   the   drawbacks    connected   with    the   older 
manufacturing    process    are    not    met    with.     This    process 
depends  upon  an   observation   made  by  Marignac,  namely, 
that  on  freezing  ordinary  concentrated  sulphuric  acid,  the 
monohydrated    acid    separates     in    crystals.       As    actually 
carried  out  at   Petit-Quevillv,  at   the  establishments   of  the 
Maletra   Company,  who  have   obtained    the  monopoly   for 
France,  the  process  consists  in  first  concentrating  the  acid 
as  far  as  possible  in  the  ordinary  way.     An  acid  containing 
from  93  to  98  per  cent,  of  H.,S(),  is  thus  obtained.     It  is, 
however,   preferable  to  operate  upon  acid  containing,  say, 
97  per  cent,  of   H2S04,  as   the  mother-liquors  then   contain 
still  94  or  95  per  cent,  of   acid,  and  may  be  sold   as  such  or 
be  concentrated  again.     The  concentrated  acid  is  collected 
in  a  reservoir  fixed  above  an   iron  vessel  used  for  filling  the 
crystallising  cells.     A  pipe,  provided  with  a  tap,  connects 
the  reservoir  with   the  filling-machine.     The  filling-machine 
is  closed   by  an    air  tight  cover,   and  divided   by   vertical 
partitions  into  the  same  number  of  compartments  as  there 
are  crystallising  cells  in  a  set.     Each   compartment   is  con- 
nected with  a  corresponding  cell   by   a   pipe,  whose  end 
almost  touches  the  sloping  bottom  of  the  compartment,  and 
which   passes   through   the  cover   vertically   upwards  to  a 
height  slightly  above  the  level  of   the  acid   in   the  reservoir, 
then  bends  round  and  finally  ends  above   the   crystallising 
cell.     When  the  cells  are  not  being  filled,  the  exposed  end 
of  the  pipe  is  closed   by  a  dripping  vessel.     Compressed  air 
is  forced  into  the   filling-vessel  in  order  to  drive  the  acid 
into  the  crystallising  cells.      The   capacity  of   the   filling- 
machine  is  such  that  a  set  of  the  crystallising  cells  is  exactly 
filled  each  time  the  machine  is  emptied ;  for   instance,  if 
there  be  13  cells  in  a  set,  each  capable  of  holding  12-5  kilos, 
of  acid,  the  machine  will  contain  exactly  162-5  kilos.     The 
cells  are  placed  in  a  solution  of  calcium  chloride,  cooled  by 
a  refrigerating  machine  to  —  20°  C. 

The  blocks  of  acid  so  obtained  are  next  loosened  from 
the  sides  of  the  cells  by  dipping  the  latter  for  an  instant  in 
hot  water.  The  blocks  are  collected  in  a  trough,  broken  up 
by  means  of  an  archimedean  screw,  drained  in  a  hydro- 
extractor,  melted,  and  packed  for  transport,  100  per  cent. 
H2S04  being  so  obtained. — Fi.  11. 


On  Thiosnlphates. 


Note  on   Concentrated   Sulphuric  Acid.     H.   Osterberger 

and  E.  Capelle.  Bull.  Ind.  Soc.  Rouen,  1889,  307—313. 
The  strength  of  sulphuric  acid  of  a  density  of  66°  B.  at 
15°  C.  is  given  in  the  tables  of  Bineau,  Bineau-Otto,  and 
Kolb,  as  100  per  cent.  From  this  it  would  appear  that  acid 
of  66°  B.  is  a  definite  monohydrated  compound.  On  the 
other  hand,  Winkler,  Parkes,  and  Marignac  state  that  the 
acid  of  such  a  density  contains  only  95  to  96  per  cent,  of 
II„S04.  It  is,  at  all  events,  certain  that  the  so-called  acid 
of*  66°  B.,  as  sold  commercially,  which  tests  65-2"  or  65  "5° 
with  a  delicate  instrument,  contains  some  6°  or  7°  more 
water  than  corresponds  to  the  monohydrate.  It  may 
perhaps  be  best  represented  as  a  sesquihydrate,  of  the 
formula  2  H2S04  +  H20,  which  consists  of  91-59  per  cent, 
of  the  monohydrate. 

As  is  well  known,  sulphuric  acid  of  66°  B.  is  obtained  by 
concentrating  acid  of  60°  B.  in  either  platinum  or  glass 
stills  ;  the  latter  can  only  be  used  in  districts  where  they 
are  obtainable  at  a  low  price,  the  former  require  a  large 
initial  outlay.  Until  recently,  manufacturers  have  been 
content  to  produce  with  such  apparatus  two  qualities  of 
acid,  namely,  ordinary  acid  of  66°  B.  and  a  better  quality, 
stated  to  be  of  the  same  strength,  but  actually  marking 
65-8°  B.  and  containing  93-5  to  94  per  cent,  of  H2S<  >4. 
Some  manufacturers,  by  replacing  the  leaden  evaporating 
pans  by  pans  made  of  platinum  and  by  making  some  other 


A.  Fock  and  K.  Kluss. 
534—541. 


Her.  23, 


lx  this  paper  the  crystallograpbieal  measurements  of  the 

salts  described  are  fully  given. 

When  prepared  by  the  authors,  manganese  thiosulphate 
did  not  crystallise  (cf.  Yortinann  and  Padberg,  Ber.  22, 
2641),  the  oily,  rose-coloured  liquid  decomposing,  both  in 
the  mother-liquor  and  in  vacuo  over  sulphuric  acid,  into 
manganese  sulphite  and  sulphur. 

Cadmium  thiosulphate,  CdS203.2H20  (loc.  cit.)  forms 
small,  colourless,  concentrically  grouped,  monosymmetric 
crystals,  which  do  not  lose  water  in  vacuo  over  H3SO4,  but 
gradually  become  yellow  when  kept  from  formation  of 
cadmium  sulphide.  When  heated  in  a  closed  tube  it 
decomposes  according  to  the  equation — 

.4  CdSA  =  3  CdS  +  CdS04  +  4  SO.,. 

Potassium  ammonium  thiosulphate,  K(XH4)S203,  is 
obtained  by  fractionally  crystallising  a  mixture  of  equal 
mols.  of  the  two  components  from  water ;  it  forms  small 
lustrous  monosymmetric  crystals. 

Potassium  ethyl  thiosulphate,  SO„.SC;II  ,.OK,  is  formed 
when  the  preceding  salt  and  ethyl  bromide  (equal  mols.)  are 
heated  together  in  a  reflux  apparatus ;  it  crystallises  in 
slender,  colourless,  monosymmetric  needles. 

Potassium  magnesium  thiosulphate,  K.,S2(  )3 .  MgSX>3 . 6  H20 
(cf.  Rammclsberg,  Chem.  Abhandl.  1888),  separates  from  a 


April  so.iSDo.]       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


391 


solution  of  its  components  in  water  when  concentrated  by  a 
gentle  heat,  in  large  transparent  monosymmetric  crystals  ; 
it  does  not  deliquesce  in  air. 
Ammonium  magnesium  thiosulphate — • 
(NH^jSA-MgSA-SHjO 

(Kessler,  Pogg.  Ann.  74,  283)  forms  long  monosymmetric 
prisms  stable  in  air  and  in  vacuo  over  sulphuric  acid. 

—A.  G.  1!. 


The  Valuation  of  Fuming  Sulphuric  Arid.     IS.  S.'tlik. 
Chem.  Zeit.  13,  1670. 

See  under  XXIII.,  page  417. 


A  New  Process  for  Manufacturing  Potassium  Ferricyanide. 
<;.  Kassner.    Chem.  Zeit.  13,  1701—1702. 

Of  the  several  methods  that  are  available  for  converting 
ferrocyanide  into  ferricyanide  on  the  large  scale,  that 
involving  the  use  of  chlorine  is  usually  employed  on  account 
of  its  cheapness,  hut  there  are  objections  to  its  use.  Especial 
precautions  have  to  be  taken  to  avoid  the  introduction  of 
any  excess  of  chlorine  over  that  required  to  complete  the 
reaction,  otherwise  the  ferricyanide  produced  will  suffer 
decrease  both  in  quantity  and  quality.  Another  drawback 
to  the  use  of  chlorine  is  the  occurrence  of  spontaneous 
explosions  in  the  vessels  containing  the  materials  during  the 
oxidation,  due,  as  is  commonly  explained,  to  the  formation 
of  chloride  of  nitrogen.  These  inconveniences  could  be 
avoided  by  the  use  of  peroxide  of  lead,  but  the  cheapest 
means  of  producing  that  substance  has  been  still  too 
expensive  hitherto  for  competing  with  chlorine  as  the 
oxidising  agent.  But  a  recent  invention  of  the  author's  has 
made  the  use  of  lead  peroxide  practicable  in  the  form  of 
calcium  plumbate,  which  is  easily  obtained  by  roasting  oxide 
or  carbonate  of  lead  with  calcium  carbonate  at  a  low  red 
heat.  In  the  conversion  of  potassium  ferrocyanide  into 
ferricyanide  by  means  of  lead  peroxide  a  quantity  of 
potassium  hydrate  is  set  free  which  must  be  neutralised  in 
some  way  before  the  reaction  can  go  on  to  completion,  and 
carbonic  acid  suffices  for  the  neutralisation.  The  author's 
process  consists  in  adding  calcium  plumbate  to  a  solution  of 
potassium  ferrocyanide  and  passing  a  stream  of  carbonic 
acid  gas  when  the  reaction  proceeds  according  to  the 
equation — ■ 

2  Fe  (CN)2(KCN)4  +  PbO^CaO).,  +  4  CO.,  = 
Fe2(CN)6(kcN)B  +  h'XO,  +  PbC03  +  2CaC03 
The  carbonates  of  lead  and  calcium  separate  as  an  insoluble 
precipitate  which  can  be  filtered  off  and  regenerated  by  a 
simple  roasting,  whilst  the  solution  contains  potassium 
ferricyanide  in  a  pure  form  and  potassium  carbonate  as  a 
valuable  by-product.  The  author  considers  that  the  intrinsic 
merits  of  potassium  ferricyanide  as  an  oxidising  agent  in 
alkaline  solution  will  occasion  an  extensive  demand  for  it 
when  its  production  has  become  sufficiently  cheap.  (See  this 
Journal,  1890,  187.)-G.  H.  B. 


PATENTS. 


Improvements  in  the  Production  of  Chrome  Preparations. 

H.  A.  Seegall,  Berlin,  Germany.      Eng.  Pat.  4602,  March 
1G,  1889.     6rf. 

The  chrome  mineral  is  heated  with  an  excess  of  an  alkaline 
bisulphate  in  closed  vessels  furnished  with  mechanical 
stirrers,  the  sulphurous  and  sulphuric  anhydrides  evolved 
being  passed  first  through  condensers  and  then  through 
milk  of  lime.  It  has  been  found  that  when  some  substance, 
such  as  barium  sulphate,  is  present  in  the  mixture,  the 
amount  of  the  acid  vapours  is  very  much  reduced  or 
practically  disappears.  The  patentee  explains  this  by 
supposing  that  when  a  mixture  of  the  ore  and  bisulphate 
alone  is  taken  the  ore  is  apt  to  sink  to  the  bottom  and  to 
remain  unacted  upon,  whilst  the  bisulphate  is  decomposed 
at  the  temperature  employed,  about  600°  C,  with  the  evolu- 
tion of  sulphuric  anhydride.  When  the  barium  sulphate 
is  added  the  mass  is  much  more  pasty  than  before,  and  as 
the  powdered  ore  is  no  longer  able  to  sink  to  the  bottom  the 
sulphuric  anhydride  evolved  from  the  bisulphate  comes  into 
more  intimate  contact  with  the  ore,  and   is  retained.     The 


chromium  sulphate  formed  is  dissolved  out  with  water,  and 
the  chromium  can  be  precipitated  by  the  addition  of  caustic 
alkalis,  &c  The  precipitate  so  thrown  down  can  be  readily 
dissolved  in  various  acids  forming  the  required  salts. 

— S.  G.  B. 

A  Method  of  Treating  Waste  or  Spent  Sulphuric  Acid 
Pickle  produced  in  the  Manufacture  of  Tin,  Terne,  and 
/Had;  Plat,:  S.  Daw,  Llanelly.  '  Eng.  Pat.  4701, 
March  18,  1889.      id. 

See  under  \\,  page  395. 


Improvements  in  or  relating  to  obtaining  ( -hlorine.  U. 
Dormer,  Garston.  Eng.  Pat.  522."),  March  26,  1889.  6rf. 
In  preparing  chlorine  by  treating  manganese  dioxide  with 
hydrochloric  acid,  half  the  available  amount  of  chlorine  is 
lost  as  manganese  chloride.  In  order  to  avoid  this  hiss  the 
patentee  adds  sulphuric  acid  to  the  mixture  of  the  peroxide 
anil  hydrochloric  acid,  whereby  the  whole  of  the  chlorine  is 
obtained  in  the  free  state,  the  manganese  being  converted 
into  the  sulphate.  As  this  salt  is  not  applicable  for  the 
regeneration  of  the  manganese,  there  is  added  to  a  solution 
of  it  chloride  of  calcium  liquor,  when  calcium  sulphate  is 
precipitated  and  manganese  chloride  formed.  This  can  be 
treated  in  the  usual  way  by  the  Weldon  procsss.  It  is 
pointed  out  that  in  order  to  recover  the  whole  of  the  chlorine, 
the  only  extra  expense  is  that  of  the  sulphuric  acid  used. 
— S.  G.  B. 

Process  of  Manufacture  of  Potassic  and  Sodic  Hydrates 
and  of  By-products.  G.  A.  H.  Gabet,  Paris,  France. 
Eng.  Pat.  5341,  March  28,  1889.      6r/. 

A  dilute  solution,  about  15  per  cent.,  of  the  acid  phosphate 
of  calcium,  is  treated  with  sulphate  of  sodium  or  potassium, 
the  calcium  being  thus  precipitated  as  sulphate.  To  the 
solution  milk  of  lime  is  added  with  the  separation  of  calcium 
phosphate,  and  the  formation  of  the  hydrates  of  potassium 
and  sodium.  The  double  salts  of  potassium,  sodium,  and 
magnesium  may  also  be  used  with  advantage.  The  acid 
phosphate  of  magnesium  being  soluble  it  can,  when 
required,  be  either  precipitated  mixed  with  calcium  phos- 
phate by  the  addition  of  milk  of  lime,  or  it  may  be  obtained 
pure  by  adding  potash  solution,  and  then,  after  its 
precipitation,  the  remaining  phosphoric  acid  in  combination 
with  the  potash  may  be  precipitated  as  before  by  adding 
milk  of  lime.  Very  pure  caustic  soda  may  he  prepared  by 
precipitating  a  part  of  the  phosphate  with  milk  of  lime,  and 
then  crystallising  the  disodium  phosphate  before  its  final 
treatment  with  milk  of  lime. — S.  G.  K. 


Improvements  relating  to  the  Treatment  and  Utilisation  for 
Agricultural  and  other  Purposes  of  Bisulphate  <;/'  Soda 
or  "  Nitre  Cake."  H.  J  Ivirkman,  Swansea.  Eng.  Pat. 
5703,  April  3,  1889.     id. 

It  is  proposerl  to  use  the  acid  sulphate  of  soda,  produced  in 
the  manufacture  of  sulphuric  and  nitric  acids,  as  an 
absorbent  for  the  ammonia  from  gas  liquor  instead  of  the 
sulphuric  acid  customarily  employed.  Or  the  salt  may  be 
dissolved  in  the  gas  liquor  and  the  resulting  solution 
crystallised  to  obtain  sulphate  of  soda  and  sulphate  of 
ammonia. — S.  G.  R. 


A  Process  for  Producing  Cup?-- Ammonia.  C.  F.  Ilime, 
Loudon,  and  J.  H.  Noad,  East  Ham.  Eng.  Pat.  7716, 
May  8,  1889.     id. 

Scrap  copper  is  placed  in  a  vessel  containing  ammonia 
solution.  The  copper  is  in  connexion  with  the  one  pole  of 
a  battery,  whilst  attached  to  the  other  are  electrodes  placed 
in  porous  vessels  which  are  plunged  into  the  alkaline  liquid. 
( )n  passing  the  electric  current  the  copper  dissolves  in  the 
ammonia  forming  "  cupr-ammonia." — S.  G.  B. 


Improvements  relating  to  the  Production  of  White  J. cad. 
11.  II.  Lake,  London.  From  J.  B.  Tibbits,  Hoosac,  ISA. 
Eng.  Pat.  18,076,  November  12,  1889.      6rf. 

.SVe  under  Kill., page  398. 
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A  Method  of  and  Apparatus  for  obtaining  Ammonia  from 
Atmospheric  Nitrogt  n  and  the  Hydrogen  of  Decomposed 
Sit  inn.  .1.  ('.  Fell,  London.  From  tlic  American 
Ammonia  Manufacturing  Co.,  Alexandria,  I'.S.A.  Eng. 
Pat.  20,722,  December  24,  1889.     8d. 

1!y  strongly  heating  together  an  alkali  and  carbon  in  the 
presence  of  nitrogen  an  alkaline  cyanide  is  produced  which 


when  brought  into  contaet  with  air  is  oxidised  with  (In- 
formation of  a  cyanate.  On  treatment  with  steam  the 
cyanate  is  decomposed  with  the  production  of  ammonia, 
oxides  of  carbon,  hydrogen,  and  various  alkaline  compounds. 
From  this  mixture  ammonia  is  readily  separated  by  passage 
through  suitable  scrubbers. 

The  operations  are  carried  out  in  two  different  forms  of 
apparatus.  In  one  ease  (Figs.  1  and  2),  the  ammonia- 
generating  furnace  A  is  heated  by  the  introduction  of  gas 
and  air  by  the  pipes  C  and  D  into  the  combustion  chamber 
1$.  Through  the  hopper  E  is  fed  in  the  mixture  of  carbon 
and  alkali  which  becomes  intensely  heated  as  it  falls  upon 
the  baffle  plates  F  in  the  furnace,  and  in  combination  with 
the  nitrogen  present  forms  cyanides.  II  i-  a  superheater 
by  means  of  which  the  oxidising  current  of  air  entering  at  I 
and  the  decomposing  current  of  steam  J  are  raised  to  a 
high  temperature,  their  action  being  as  already  mentioned 
above.  The  air  pipe  is  placed  above  the  steam  pipe  so  that 
time  may  be  allowed  for  complete  oxidation. 

In  the  second  form  of  apparatus,  Fiji.  :i,  A  is  the  furnace 
in  which  the  fuel  is  burned,  furnished  with  an  air  inlet  d, 
and  in  connexion  with  the  ammonia-generating  vessel  e 
there  is  no  special  air  snpply  tube,  but  steam  is  injected 
through  the  superheater  g.  \i  serves  as  a  separator  for  any 
solid  matter  escaping  from  A,  whilst  in  C  the  gases  are 
cooled  before  the  separation  of  the  ammonia.  I)  is  a 
scrubber  to  remove  the  alkaliue  salts  present  with  the 
ammonia.  The  condensing  liquors  used  retain  a  little 
ammonia  which  is  given  off  when  boiled  in  the  vessel  E, 
whilst  F  is  the  scrubber  or  series  of  scrubbers  in  which  the 
ammonia  is  intercepted.- — S.  G.  B. 
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VIII.-GLASS,  POTTERY,  AND 
EARTHENWARE. 

Enamelled  J. urn    as  a   New    Ceramic   Mutt  rial.     Gillet. 
Deut.  Topf.  u.  Ziegl.  Zeit.  20,  783. 

Examhl-paintixg  on  lava,  discovered  by  Mostelique,  has 
lately  been  extended  by  the  author  to  building  ornaments, 
vessels  for  chemical  works,  and  wall  painting.  The  natural 
product,  which  was  formerly  used  in  its  crude  state,  is  now 
powdered  and  mixed  with  some  binding  material  so  as  to 
form  a  malleable  paste  which  can  be  modelled  and  burnt 
without  cracking,  as  when  dried  it  shrinks  only  slightly.  It 
i-  very  hard.  The  enamel  is  applied  as  usual  with  ceramic 
objects.— X.  H.  .1.  M. 


I    Vera  Coral  lied.     Deut.  Topf.  u.  Ziegl.  Zeit.  20,  79G. 

Tins  i<  a  colour  for  porcelain  or  stone-ware  prepared  as 
follows: — Lead  chromate  (20'40  parts),  minium  (67'83 
parts)  and  quartz  (12*27  parts)  are  melted  together  until 
clear.  The  dark  red  substance  is  powdered  and  used  with 
the  hard  colourless  flux  I,  or  with  the  soft  flux  II. 

Flux  11.  Minium  (80  parts),  quartz  (20  parts)  ;  flux  I. 
minium  (SO  parts),  quartz  (100  parts),  crystallised  boric 
acid  ('Jo  parts). 

The  fluxes  are  melted  clear,  powdered,  and  rubbed  on 
the  pallet.  A  good  coral-red  is  obtained  by  rubbing  the 
colour  (75  parts)  and  one  of  the  fluxes  (2.">  parts)  on  the 
pallet,  and  laying  it  on  to  the  object  with  turpentine  and 
thick  oil.— N.  H.  J.  M. 


The  Tarnishing  of  Glass  during   Manufacture.     Moritz. 

Sprechsaal.  22,  9-13. 
Diking  the  flattening-out  of  window-glass  on  gas-furnaces 
the  surface  of  the  glass  is  corroded  or  tarnished  by  the. 
action  of  the  flame;  and  it  is  usual  to  remove  this  tarnish 
by  bathing  the  separate  sheets  in  some  fluid,  such  as  dilute 
hydrofluoric  acid.  This  operation  is  a  very  tedious  one, 
and  according  to  the  author  may  be  avoided  by  supplying 
the  gas-furnace  with  cold  air  only,  instead  of  heated  air,  as 
is  usually  done.  By  this  means  a  more  or  less  sooty  flame 
is  produced  which  does  not  injuriously  affect  the  gla>-. 

— H.  T.  P. 


PATENTS. 


Improvements  in  the  Manufacture  of  Blocks  of  Terra-cotta 
and  like  Materials,  and  in  Machinery  for  this  purpose. 
H.  L.  Doulton  and  8.  H.  Leech,  Lambeth.  Eng.  Pat. 
5205,  March  2G,  1889.     Sd. 

Owing  to  the  great  difficulty  of  drying  large  blocks  of 
terra-cotta  it  is  necessary  to  make  them  hollow,  and 
hitherto  they  have  had  the  form  of  hollow  casings  or  shells 
which  have  to  be  filled  when  used  for  building  purposes  in 
order  to  possess  the  necessary  strength  and  solidity. 
According  to  the  present  invention  the  blocks  are  formed 
with  a  number  of  internal  cells  or  cavities  similar  to  the 
well-known  perforated  bricks,  but  that  the  cavities  are  only 
open  at  one  end,  the  closed  end  forming  part  of  the  face  of 
the  block.  The  cellular  structure  allows  of  complete 
drying  of  the  clay  whilst  the  block  remains  practically 
solid  and  requires  no  filling.  Such  blocks  can  be  made  in 
a  variety  of  ways,  and  the  machine  shown  in  the  drawings 
serves  to  illustrate  the  principle  involved  which  especially 
provides  for  the  admission  of  air  into  each  cavity  at  the 
moment  of  formation,  so  that  each  cavity  is  prevented  from 
collapsing  by  the  enclosed  plug  of  air.  The  machines  may 
be  constructed  to  deliver  the  clay  in  a  continuous  block  to 
be  cut  to  required  lengths  and  faced  by  hand,  or  the  block 
may  take  its  final  form  in  the  machine. — G.  H.  B. 


The  Use  of  Sugar  in  the  Manufacture  of  Fire-clan  Goods. 
G.  Palin,  Kidsgrove.     Eng.  Pat.  7387,  May  3,  1889.     -Id. 

About  3  per  cent,  of  unrefined  or  raw  sugar  from  beet  root 
or  sugarcane  is  added  to  the  gannister  sand  or  fire-clay 
used  in  the  manufacture  of  fire-bricks,  furnace  lining, 
seggars,  riles,  &c.  The  result  i-  -aid  to  he  that  the  materials, 
after  baking,  possess  particularly  good  fire-resisting  qualities. 

— E.  G.  C. 


Improved  Process  and  Furnace  fir  the  Preparation  of 
<  'rude  Glass,  according  to  Leuffgen's  Method,  by  the. 
combined  use  if  Waler-Gas,  Coal-Gas,  Wood-Gas,  Oil- 
Gas,  or  Natural  Gasi  s,  and  Generator-Gas.    J.  Quaglio, 

Berlin,  Germany.     Eng.  I'at.  7659,  -May  7,  1889.     Sd. 

The  arrangement  consists  of  a  tank-furnace  heated  by 
gaseous  fuel,  and  on  the  roof  of  the  furnace  are  melting 
pots  with  a  lateral  opening  at  the  bottom,  the  contents  of 
which  are  slowly  but  continuously  melted  by  the  action  of 
a  blow-pipe  flame  impinging  on  theedgeof  the  materials. 
The  fused  crude  glass,  called  calcin,  runs  down  a  gutter  to 
a  shallow  receptacle,  from  which  it  overflows  into  the  main 
tank  to  be  drawn  off  as  required.  The  refining  of  the  crude 
glass  is  accomplished  by  the  action  of  the  flame  playing 
on  the  stream  of  glass  on  its  way  through  the  furnace. 

— G.  H.  1!. 


IX-BUILDING-  MATERIALS,  CLAYS. 
MORTARS,  AND  CEMENTS. 


Valuation  of  Roofing  Slates.     H.  Brunner. 
Wochenschr.  f.  Pharm.  1889. 


Schweiz. 


The  specific  gravity  and  the  colour  are  no  criteria  of  the 
value  of  a  slate :  the  fine  markings  or  lines  which  are 
most  easily  seen  by  holding  the  slate  in  a  slanting  position 
close  to  the  eye,  should  run  parallel  to  the  long  axis,  other- 
wise  the  slate  will  break  easily.  A  good  slate  must  be 
hard,  should  not  be  easily  scratched  with  the  finger  nail, 
should  not  break  into  lamina;,  and  should  give  out  a  char 
note  when  struck. 

The  presence  of  calcium  carbonate,  pyrites,  and  marcasite 
can  be  easily  detected  by  examining  a  thin  fragment  with  a 
polarisation  microscope. 

For  examining  the  absorptive  qualities,  a  piece  of  slate 
12  centimetres  long  and  6  centimetres  broad  is  placed  in  a 
beaker  containing  water  1  centimetre  in  depth,  the  beaker 
is  covered  with  a  glass  plate  and  left  for  24  hours ;  at  the 
end  of  this  time,  if  the  slate  is  a  good  one,  only  a  lew 
millimetres  above  the  level  of  the  water  will  be  damp. 

In  examining  slates  chemically  the  calcium  carbonate 
(magnesium  carbonate)  and  the  sulphide  of  iron  are 
estimated  in  the  usual  way,  and  the  weathering  qualities, 
which  are  of  the  greatest  importance,  are  examined  by 
K.  Fresenius'  method  (Zeits.  Anal.  Chem.  7,  72). 

The  action  of  heat  and  cold  should  also  be  tried :  for  this 
purpose  the  slate  is  saturated  with  water  and  then  placed 
for  24  hours  in  a  freezing  mixture.  Another  sample  is 
heated  at  250° — 300°  for  five  to  six  hours  and  then  place,! 
in  water. 

For  an  approximate  determination  of  the  commercial 
applicability  of  a  slate  it  is  treated  with  hydrochloric  acid  ; 
a  brisk  effervescence  indicates  a  bad,  calcareous  slate. 
Another  portion  is  heated  in  a  glass  tube  ;  a  yellow  sub- 
limate of  sulphur  and  evolution  of  sulphur  dioxide  indicates 
a  bad  slate. — F.  S.  K. 
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The  Examination  of  Roofing  Slates.    F.   Reverdin   and 
C.  dela    Harpe.     Chem.  Zeit.  14,  64— 65,  94— 95,  and 

12G— 127. 
II.  BruNMEB  (preceding  abstract)  has  described  methods 
for  judging  the  quality  of  roofing  slates,  and  the  authors 
criticise  his  conclusions  and  advance  their  own.  Of  the 
physical  properties  of  a  slate,  such  as  its  specific  gravity, 
tenacity,  elasticity  and  porosity,  Brunner  considers  the  last 
of  greatest  importance,  and  determines  it  thus  :  A  test- 
piece  is  placed  in  a  beaker  and  water  poured  in  to  the 
depth  of  1  cm.  After  24  hours  the  height  to  which  the 
water  has  risen  on  the  test-piece  on  account  of  its  capillarity 
is  read  ;  the  better  kinds  of  slate  give  a  smaller  rise  than 
those  inferior  to  them.  The  authors  doubt  whether  this  is 
of  much  value  on  Brunner's  own  figures,  as  a  sample 
reported  "  bad "  by  him  gave  a  rise  of  3  mm.,  and  one 
stated  to  be  "  very  good  "  a  rise  of  4  •  5  mm. 

The  chemical  constitution  and  behaviour  of  slates  are 
however  the  data  to  which  Brunner  attaches  most  weight, 
and  tlie  chief  tests  he  uses  are  the  determination  of  the 
quantity  of  calcium  carbonate  and  pyrites  in  the  sample 
and  its  power  of  resisting  the  action  of  sulphurous  acid. 
The  authors  dissent  from  this  view  on  the  several  grounds 
that  slates  of  known  excellence,  such  as  that  from  Morzine, 
may  contain  as  much  as  49  per  cent,  of  calcium  carbonate, 
while  other  specimens  (e.g.,  from  Servoz)  free  from  that 
substance  may  be  of  poor  quality  ;  that  the  same  observation 
applies  in  the  ease  of  pyrites,  and  that  further  pyrites,  when 
present,  appears  to  suffer  no  change  on  exposure  of  a  slate 
to  weather  ;  that  the  use  of  sulphurous  acid  to  imitate  the 
disintegrating  effect  of  exposure  though  convenient  lacks 
precision,  and  is  only  of  limited  usefulness. 

The  methods  and  conclusions  adopted  by  the  authors  are 
as  follows: — The  agencies  by  which  the  deterioration  of 
slates  is  effected  are — 

(1.)  Chemical  action  of  the  atmosphere  (weathering). 
This  is  comparatively  of  small  importance. 

(2.)    Chemical  action  of  gases  arising   from  the  wood 

work  beneath  the  slates. 
(3.)  Physical  action  of  changes  of  temperature  favoured 
by  the  dissimilar  conductivity  of  heat  of  slate  in  the 
direction  of  and  at  right  angles  to  its  plane  of  cleavage. 

This  is  considered  the  most  weighty  of  the  three. 

The  samples  examined  included  slates  of  various  origins, 
e.g.,  Sembrancher,  Salvan  (grey),  Salvan  (black),  Outre- 
Khone,  Hex,  Morzine,  Sevin,  Angers,  Ardennes,  both  old 
and  new  specimens  ;  Orny,  Sion,  Saxon,  Iserable,  Pfeffers, 
La  Chambre,  Le  Plet,  new  only. 

The  methods  used  were  : — 

(1.)  Determination  of  Porosity  after  the  Action  of  Acids. 
— Test-pieces  6  cm.  x  2  cm.  x  ?  were  treated  with  10  per 
cent,  acetic  acid  in  the  cold,  the  flask  containing  them  being 
rendered  vacuous  from  time  to  time,  until  the  evolution  of 
carbon  dioxide  ceased — a  result  sometimes  taking  weeks  to 
attain.  The  extracted  pieces  were  then  washed,  dried, 
weighed,  and  immersed  in  diphenylamine  (m.p.  54°  C. 
b.p.  310°  C.)  contained  in  a  thick-walled  tube  12  cm.  x 
3-  5  cm.  The  tube  was  exhausted,  heated  for  two  hours 
in  an  oil-bath  at  170=  C,  the  air  pressure  restored,  and  the 
heating  continued  for  4 — 5  hours  at  150°  C,  after  which  the 
test-pieces  were  removed,  the  diphenylamine  clinging  to 
their  surface  wiped  off  (the  wiping  being  supplemented  by 
rapid  washing  with  ether),  and  the  increase  in  weight  taken. 
Some  figures  thus  obtained  are  :  Salvan,  0-  05  ;  Outre-Khone, 
0-08;  Sembraeher,  0-15;  Orny,  022;  Pfeffers,  5'8;  La 
Chambre,  9  ■  2  parts  per  cent,  respectively. 

(2.)  Determination  of  Soluble  Ferrous  Iron. — The  finely 
powdered  samples  were  digested  with  acids,  such  as  acetic 
and  hydrochloric,  and  the  ferrous  salt  extracted  determined 
colorimetrically.  Old  and  new  specimens  of  tin-  same  slate 
gave  similar  quantities  of  iron  in  the  ferrous  state,  showing 
that  oxidation  by  exposure  to  weather  was  trifling. 

(3.)  Determination  <>/  the  Porositg  of  Old  and  New 
Slates. — The    method    used   was    similar  to    that   described 


under   (1)    save  that   the    test-pieces    were  not    extracted 
with  acetic  acid.     Some  of  the  results  are  given  below  : — 


Name. 


Salvan  (grey) 

<  tut  iv.  Rhone 

Ardennes 

Sembrancher 

Augers 

Mor/ine 

Met 

Salvan  { lilack } 

Orny 

Sion 

Sevin 

Unknown  (much  disintegrated). 


New. 


Increase 
in  Weight, 


Old. 


Age. 


Increase 

in  Weight. 


Per  Cent. 
0-03 

0'03 

11-113 
<)■  ul 
O'Oli 
0-02 
0*04 
O'OS 
0'09 
1  15 


45 

10 
30 
10 
30 
30 
30 


20-25 


Per  Cent. 
0"19 

0-1X3 

0-15 

0-28 

1-11 

1-18 

0-31 


1-16 
2-58 


From  this  it  appears  that  new  slates  are  considerably 
less  porous  than  old,  and  that  the  rate  of  increase  in 
porosity  is  much  higher  in  some  specimens  than  in  others. 

(4.)  Resistance  to  the  Effect  of  Iiapid  Alterations  of 
Temperature. — Test-pieces  6  cm.  x  2  cm.  x  ?  were  heated 
in  a  wrought-iron  tube  for  half  an  hour  to  300°  C,  and  the 
tube  then  suddenly  cooled  by  a  stream  of  water  for  half 
an  hour;  the  process  was  repeated  24  times,  after  which 
the  test-pieces  were  impregnated  with  diphenylamine  as 
described  above,  with  the  following  results  : — 


Name. 


Outrc-RMno  . 
Salvan  (black) 
Sembrancher  . 

Mcx 

Orny  

Morzine 

La  Chambre  . . 
Sion  


Increase 
in  Weight 

after 
Treatment. 

Increase 

in  Weight 

of  Untreated 

Specimens. 

0-08 

0-02 

0-13 

0-06 

0-12 

0"M 

0-15 

o-ot 

0-27 

0-09 

0-21 

0-02 

0-7t 

O'GO 

2-35 

1-15 

Difference. 


0-(Hi 

0-07 
o-os 
o-ii 

0-18 
0-22 
0-14 
1-20 


In  the  light  of  these  investigations,  the  authors  conclude : 
— That  the  valuation  of  a  slate  can  be  best  arrived  at  by 
determining  its  porosity  when  new  and  after  having  been 
subjected  to  alterations  of  temperature.  A  high  degree  of 
porosity  when  new,  or  a  considerable  increase  after  repeated 
heating  and  cooling,  condemns  a  slate.  Though  not  laid 
down  as  absolute  limits,  the  authors  consider  that  the 
porosity  of  a  good  slate  whan  new  should  be  below  0"  1  per 
cent.,  and  after  treatment  less  than  0-2  per  cent. — B.  B. 


PATENTS. 


An  Improved  Xon-corroxiic  Material,  suitable  as  a  Cement 
Packing  or  Covering  to  licsist  Acids.  B.  Rhodes* 
London,     Fug.  Pat.  53G3,  March  28,  1889.     -id. 

Tiik  composition  is  made  by  mixing  specified  quantities  of 

mica,   talc,    "flower   of  sulphur,"    and    asbestos    fibre    with 
india-rubber,  asphaltunT,  and   "  albo-carbon "   dissolved   in 
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mineral  spirit,  the  whole  forming  a  dough  which  may  be 
applied  to  the  purpose  required.  In  some  cases  the  solvent 
may  be  omitted  and  vulcanisation  effected  by  heating. 

— G.  H.  B. 


Improved  Combination  of  Ingredients  for  Use  as  Mortar, 

Plaster,   and   the  like  for   Building   Purposes.     T.   K. 

Ferguson,   Forest    Hill.       Eng.    Pat.    5412,    March    29, 

1889.     4<t. 

Specified  proportions  of  clay,  sand,  plaster  of  Paris,  and 

quicklime  are  mixed  together   along  with  water  and  a  small 

quantity  of  vitriol  to  form  the  mortar. — t;.  II.   I!. 


Improvements  in  the  Manufacture  and  Composition  of 
Refractory  or  Fire-resisting  Cement  or  Cements.  W.  S. 
Lea  and  H.  M.  Lynam,  Hanley.  Eng.  Pat.  5919,  April  G, 
1889.     Gd. 


The  materials  composing 
follows : — 


the  two  cements   are   given 


Disintegrated  granite 

Blast  furnace  or  basic  steel  slni 

Steatite 

Silica,  siliceous  ochre 

Kaolin 

Phosphate  of  lime 

Loam 

Argil 

Sodium  chloride 

Calcium  carbonate 

Caustic  potash 


No.  1. 


No.  2. 


Parts. 
•20 

Pit  Cent 
50— C5 

50 

6—15 

32 

13 

32 

5 

60 

Rl 

5 

21 

.. 

32 

.. 

8 

2 

8 

2 

i 

1 

The  powdered  mixture  is  made  into  a  plaster  with  water 
to  be  used  as  a  lining  for  furnaces.  It  should  be  applied  in 
several  coats  to  a  thickness  of  half  an  inch.  It  withstands 
rapid  changes  of  temperature  without  disintegration.  The 
disintegrated  granite  is  prepared  by  exposing  the  intensely 
heated  rock  to  the  action  of  gaseous  nitric  and  hydrochloric 
acid,  with  subsequent  reduction  to  powder. — G.  H.  B. 


Improvements  in  Machines  for  the  Manufacture  of  Bricks 
and  Briquettes.  N.  Procter,  A.  Middleton,  C.  E.  Eraser, 
and  H.  M.  Carter,  Leeds.  Eng.  Pat.  8845,  May  28, 
1889.     6d. 

The  invention  relates  to  the  automatic  measurement  of  the 
materials  entering  any  brick-making  machine.  Eor  this 
purpose  the  charging  hopper  is  placed  above  a  revolving 
drum  having  a  diametrical  channel  for  the  passage  of  the 
materials,  its  function  resembling  that  of  the  plug  in  an 
ordinary  tap.  lint  the  fall  of  the  materials  is  cheeked  by  a 
metal  piston  sliding  freely  within  the  channel.  At  each 
revolution  a  portion  of  material  enclosed  in  the  channel  is 
carried  round,  ana  when  the  piston  is  uppermost  it  presses 
the  charge  downwards  into  the  machine,  giving  room  for  a 
fresh  charge  from  the  hopper.  The  quantity  of  material  to 
be  delivered  may  be  adjusted  by  altering  the  size  of  piston. 
— G.  II.  B. 

An  Improved  Composition  or  Plaster  for  the  Treatment  of 
Walls  and  the  like.  J.  B.  King,  West  Brighton,  lid", 
U.S.A.     Eng.  Pat.  10,997,  July  9,  1889.     4d. 

This  compound  consists  essentially  of  a  restraining  material 
(preferably  glue),  a  ground  stone  or  stone-like  material 
(marble,  chalk,  plaster,  slaked  lime,  &c),  aud  a  fibrous 
material  (preferably  asbestos). — E.  G.  C. 


X.-METALLUKGY. 

'  'hemical  Society  of  Hamburg.     Chem.  Zeit.  13,  1700. 

A  iuuee  notice  of  a  report  presented  by  Dr.  Gilbert  of  his 
journey  to  the  Bio  Tinto  mines.  After  some  remarks  of 
historical  interest  there  followed  a  description  of  the  dis- 
position of  the  strata  and  the  methods  of  working  the  ores. 
Ill  the  year  1888  one  and  a  half  million  tons  of  ore  were 
worked  yielding  20,000  tons  of  copper.  The  ores  contain 
on  the  average  49  per  cent,  of  S.,  43  per  cent,  of  Fe,  :(  per 
cent,  of  Cu,  1  per  cent,  of  PbO,  "  G  per  cent,  of  As,"  and 
2  per  cent,  of  Si02,  with  small  quantities  of  gold,  silver, 
bismuth,  tin,  antimony,  nickel,  selenium,  and  thallium.  The 
burnt  ores  from  the  vitriol  works  are  worked  up  for  copper, 
gold,  silver,  and  recently  also  for  bismuth,  the  residual  iron 
oxide  going  to  ironworks. — G.  II.  li. 


PATENTS. 


Improvements  in  the  Manufacture  of  Metallic  Alloys. 
G.  A.  Dick,  London.  Eng.  Pat.  2484,  May  25,  1882. 
Amended  December  4,  1889.     6</. 

The  patentee  now  restricts  his  claims  to  the  manufacture  of 
alloys  "by  introducing  into  copper  zinc  and  copper  zinc 
and  tin  alloys  definite  quantities  of  iron  by  previously 
causing  the  zinc  uniformly  to  dissolve  or  absorb  a  known 
proportion  of  iron."  The  three  other  claims  in  the  original 
specification  relating  to  the  reduction  of  oxides  by  means 
of  "  manganese  copper,"  and  to  the  production  of  alloys 
containing,  in  addition  to  the  above  metals  manganese  or 
lead,  being  withdrawn. — O.  II. 


A  New  or  Improved  Method  of  Coating  Plates  and  Sheets 
of  Iron  with  Copper  or  Brass,  and  Apparatus  to  lie 
Employed  in  effecting  the  said  Coating.  W.  E.  Kveritt, 
Birmingham.     Eng.  Pat.  4335.  March  12,  1889.     6d. 

The  sheet  of  iron  is  cleaned  by  "  pickling  "  or  otherwise, 
and  an  even  layer  consisting  of  a  mixture  of  about  equal 
parts  of  granulated  solder  ami  powdered  borax  sieved  over 
the  surface.  Upon  this  the  sheet  of  copper  or  brass  is  laid 
and  the  plates  placed  in  a  heating  furnace  when  the  solder 
and  borax  are  melted.  The  plates  are  then  passed  between 
rolls.— J.  B.  C. 


A  Method  of  Treating  Waste  or  Spent  Sulphuric  Acid 
Pickle  produced  in  the  Manufacture  of  Tin,  Terne,  and 
Black  Plate.  S.  Daw,  Llanelly.  Eng.  Pat.  4701,  March 
18,  1889.     4d. 

In  order  to  clean  the  iron  plates  they  are  immersed  in  dilute 
sulphuric  acid,  a  solution  of  sulphate  of  iron  being  thus 
produced.  To  this  is  added  magnesium  oxide  and  the 
whole  warmed,  when  iron  oxide  is  precipitated  with  the 
formation  of  magnesium  sulphate.  The  liquors  may  be  then 
concentrated  and  crystallised.  Instead  of  magnesium  oxide, 
dolomite  in  the  proper  proportion  may  he  used. — S.  G.  R. 


Improvements    in  the   Manufacture  of  Artificial   Cryolite. 

M.  Netlo.  Newcastle-on-Tyne.      Eng.  Pat.  6668,  April  18, 

1889.  id. 
The  residual  slags  left  after  the  extraction  of  the  aluminium 
consist  in  the  main  of  sodium  fluoride  and  chloride.  To  a 
strong  solution  of  these  there  is  added  a  hot  concentrated 
solution  of  hydrated  aluminium  sulphate,  when  aluminium 
fluoride  is  precipitated.  This  is  removed  and  mixed  with 
more  of  the  slag,  either  in  a  solid  condition  or  else  in  the 
form  of  a  strong  solution.  On  fusion  an  artificial  cryolite  is 
obtained. — S.  G.  It. 
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Improvements  in  the  Manufacture  of  Steel.  W.  F.  Jackson, 
Litton,  and  W.  Galbraith,  Stoke-on-Trent.  Eng.  Pat.  7047, 
April  27,  1889.     Sd. 

The  object  of  the  invention  is  to  regulate  the  quality  of  the 
steel  manufactured  from  phosphoric  irons  by  the  "  basic" 
Bessemer,  Siemens,  or  open-hearth  process.  The  molten 
charge  when  sufficiently  decarbonised  and  dephosphorised 
is  teemed  into  the  ladle  either  with  or  without  a  previous 
partial  addition  of  haematite  iron,  spiegeleisen,  ferro- 
manganese  or  other  alloy.  The  charge  is  run  from  this 
ladle  into  a  second  ladle,  simultaneously  with  a  charge  of 
molten  spiegeleisen,  ferromanganese,  or  other  alloy,  and  a 
suitable  quantity  of  molten  silicious  slag,  and  teemed  into 
moulds  from  the  seeonil  ladle. — J.  I?.  C. 


Improvements  in  Means  for  effecting  the  Separation  of 
Particles  of  different  Specific  Gravities,  more  especially 
intended  for  the  Separation  of  Gold  and  other  Metals 
from  Crushed  or  Divided  Ores.  M.Crawford,  Liverpool. 
Eng.  Pat.  8789,  May  27,  1889.     Sd. 

The  invention  consists  of  an  apparatus  or  machine,  which 
holds  a  number  of  troughs  arranged  in  tiers.  The  bottom 
of  each  trough  is  inclined,  the  inclination  being  opposed 
to  the  flow  of  a  stream  of  water,  which  is  allowed  to  flow 
over  the  bottom.  At  the  same  time  the  troughs  are 
attached  to  spring  hangers  and  are  moved  by  an  eccentric, 
which  imparts  a  sideway  movement.  The  troughs  can  be 
readily  removed  for  cleaning. — J.  B.  C. 


Improvements  in  Machinery  or  Apparatus  for  Extracting 
Precious  Metals  from  their  Ores.  D.  Dennes  and 
T.  K.  Rose,  London.  Eng.  Pat.  19,622,  December  6, 
1889.     8d. 

The  finely  divided  ore  is  injected  by  air  into  a  muffle 
where  it  meets  with  a  current  of  water-gas,  and  the  ore 
thereby  roasted.  From  the  muffle  the  roasted  ore  is  fed 
into  a  chlorinating  apparatus  consisting  of  a  drum  or 
cylinder  lined  with  lead  and  revolving  on  hollow  trunnions. 
Through  the  hollow  trunnions  the  chlorine  gas  is  driven  out 
by  compressed  air,  when  the  extraction  is  complete.     The 

tents  of  the  drum  are  discharged  into  a  conical  leaching 

vat,  the  bottom  or  filter  bed  of  which  is  movable,  and  by 
compressed  air  the  liquid  is  forced  through  the  filter  bed. 
The  filter  bed  may  then  be  lowered  and  the  contents  of  the 
vat  discharged  into  a  hopper  and  conveyed  away.  The 
solution  of  the  precious  metal  is  forced  through  a  filter  press 
containing  an  insoluble  sulphide  (either  of  iron  or  copper), 
which  precipitates  the  precious  metal. — .1.  B.  C. 


Improvements  in  Calcining  and  Refining  Copper  Ore, 
Copper  Regulus  and  Copper  Precipitate,  and  in  the 
( 'onstruction  of  Furnaces  therefor.  F.  W.  Dahne, 
Swansea.     Eng.  Pat.  1641,  January  30,  1890.     6d. 

The  improvement  consists  in  calcining  "white  metal" 
containing  about  T.'i  per  cent,  of  cupper  in  a  suitable  furnace 
by  its  own  heat  of  oxidation.  The  calcining  furnace,  which 
is  included  in  the  patent,  has  several  horizontal  circular  beds 
arranged  in  tiers  and  enclosed  in  rectangular  brickwork. 
Each  beil  is  provided  with  a  mechanical  rake,  all  the  rakes 
being  worked  by  a  common  shaft.  Air  may  be  admitted 
through  the  central  core  of  the  shaft  to  each  bed  of  the 
furnace  as  well  as  by  suitable  openings  in  the  walls.  Heat 
is  maintained  by  combustion  of  the  sulphur.  The  calcined 
ore  is  mixed  with  6 — 8  per  cent,  of  carbon  and  also  with 
suitable  Iluxes,  and  refined  in  the  ordinary  way.  The 
"blister  copper"  process  i^  avoided  and  arsenic  and  other 
impurities  are  expelled. — .1.  H.  C. 


Improvements  in  Apparatus  or  Machinery  for  Coaling 
Metal  Sheets  with  Metals  or  Alloys.  K.  Heathfield, 
Darlaston.     Eng.  Pat.  1082,  January  31,  1890.     Sd. 

Till:  patent  has  special  reference  to  the  feed  and  exit  rolls 
in  connexion  with  a  galvanising  pot,  The  rolls  are  boxed 
in  so  as  to  keep  them  as  much  as  possible  out  of  contact 
with  the  surface  scum.  The  rolls  may  be  fixed  above  or 
below  the  surface  of  the  molten  metal,  and  the  feed  and  exit 
rolls  may  he  inclined  at  any  angle  required  or  readily 
removed  from  the  pot. — J.  B.  C. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

PATENTS. 

An  Improved  Apparatus  for  Economically  Effecting  the 
Double  Decomposition  of  certain  Substances  by  the  Aid 
of  Electricity.  W.  H.  Dowland  and  W.  Mills,  London. 
Eng.  Pat.  2331,  February  9,  1889.     6d. 

'I'n  obtain  the  whole  of  the  products  of  the  decomposition  of 
haloids,  the  chief  of  which  is  common  salt,  a  special  apparatus 
is  employed  consisting  of  a  rectangular  vessel  divided  by 
porous  partitions  into  three  compartments,  the  two  outer  of 
which  can  be  covered  with  gas-tight  covers  of  convenient 
form  with  pipes  let  into  them  to  allow  of  any  gases  being 
carried  away.  The  central  compartment  and  one  of  the 
outside  ones  are  tilled  with  a  saturated  solution  of  common 
salt,  and  in  this  outside  compartment  is  also  placed  the 
positive  electrode  of,  say,  carbon,  while  the  other  compart- 
ment contains  the  negative  electrode  in  a  solution  of  caustic 
soda.  On  the  passage  of  an  electric  current  through  the 
bath,  hydrogen  is  given  off  at  the  negative  electrode  and 
chlorine  at  the  positive. — B.  T. 


Improvements  in  the  Form  and  Manufacture  of  Secondary 
Battery  Frames  and  Plates.  A.  Douglass  and  F.  Smith, 
London.     Eng.  Pat.  2544,  February  13,  1889.     6</. 

These  frames  are  cast  with  V,  U,  or  half-round  inside 
edges  in  order  to  retain  the  active  material,  spun-glass 
being  mixed  with  this  latter  to  assist  its  adhesion  ;  lead 
wire  can  also  be  laced  backwards  and  forwards  in  a  sort 
of  trellis-work  for  the  same  purpose. — B.  T. 


Improvements  in  the  Extraction  of  ( 'upper  and.  Zinc  from 
their  Ores,  as  also  of  the  Precious  Metals  contained 
therein  by  Electrolysis,  and  Apparatus  therefor.  C. 
D.  Abel,  London.  From  Siemens  and  Halskc,  Berlin, 
Germany.     Eng.  Pat.  3533,  February  27,  1889.     8</. 

Tin:  pulverised  ore,  together  with  a  solution  such  as  ferric 
sulphate,  is  introduced  into  long  narrow  channels  arranged 
in  a  zigzag  fashion,  each  channel  containing  two  cylinders 
of  suitable  material  carrying  vanes  or  paddles  on  their 
surfaces  and  caused  to  rotate  by  mechanical  means,  adjacent 
cylinders  rotating  in  opposite  directions,  so  that  the  me, 
although  of  higher  specific  gravity  than  the  liquid,  is  held 
in  suspension.  The  temperature  of  the  solution  is  main- 
tained at  any  desired  point  by  means  of  steam  pipes 
passing  along  the  channels.  If  the  amalgamation  process 
be  used  the  steam  pipe  is  replaced  by  a  rotating  copper 
cylinder,  the  lower  part  of  which  dips  into  mercury  in  order 
to  keep  it  amalgamated,  and  the  paddles  cause  the  ore  to 
impinge  upon  the  cylindrical  surface,  or  a  salt  such  as 
potassium  cyanide  is  added  to  the  liquid  anil  an  electric 
current  is  sent  through  the  bath  to  precipitate  the  precious 
metal,  the  copper  cylinder  serving  as  the  cathode.  To 
regenerate  the  sulphate  of  copper  solution  and  to  remove 
the    copper    it    is    passed     into    a    cell    containing    rotating 


Am -.1 30  189(1.1       THE  JOURNAL  OF  THE  SOCIETY   OP  CHEMICAL  INDUSTRY. 


397 


cylinders  as  cathodes,  on  which  the  copper  is  deposited, 
while  the  solution  gradually  sinks  down  through  a  filtering 
arrangement  past  the  horizontal  anode  and  is  converted 
into  ferric  sulphate  and  is  again  ready  for  use, — li.  !'■ 


Improvements  in  the  Preparation  of  Bleaching  Agents. 
D.  G.  Fit/.Gerald,  Brixton.  Eng.  Pat.  5995,  April  8, 
1889.     6d. 

The  patentee  has  previously  described  (this  Journal,  1887, 
515)  a  process  for  the  regeneration  of  chromic  acid  from 
spent  solutions.  He  now  adds  to  the  solution  thus  obtained 
sulphuric  and  hydrochloric  acids.  Chlorine  is  given  off  and 
may  be  passed  into  water  or  into  an  aqueous  solution 
containing  some  base  in  solution  or  in  suspension  within 
it.  The  chromium  sulphate  formed  may  be  electrolysed, 
chromic  acid  being  produced,  but  on  a  further  continuance 
of  the  electrolytic  action,  oxygen  is  evolved  which  may, 
together  with  the  chlorine,  be  used  for  bleaching  purposes. 

— S.  G.  K. 


Improvements  in  the  Accumulation  of  Electrical  Energy 
and  Apparatus  therefor.  F.  Marx,  Berlin,  Germany. 
Eng.  Pat.  949C,  June  7,  1889.     8rf. 

Instead  of  using  electrodes  which  become  chemically 
changed  during  charging  and  discharging,  a  solution  is 
employed  which  alone  undergoes  alteration,  while  the 
carbon  electrodes  are  unaffected.  This  fluid  is  termed 
"eleetrolin"  and  may  be  made  up  of  450  grms.  proto- 
chloride  of  iron,  900  grms.  of  water,  500  grms.  of 
hydrochloric  acid.  During  the  passage  of  the  electric 
current  the  protochloride  is  converted  into  perchloride  of 
iron.  Fur  the  discharge,  one  electrode  consists  of  a  metal 
such  as  iron  and  the  other  of  carbon.  Salts  of  copper  may 
also  be  similarly  utilised. — B.  T. 


Improvements  in  Secondary  Batteries.    C.  H.  Logan,  Detroit, 
U.S.A.     Ping.  Pat.  19,861,  December  10,  1889.     8</. 

Various  methods  of  connecting  up  the  plates  are  described 
in  which  wedges  are  used  to  produce  the  required  pressure 
between  the  contact  pieces,  or  the  connecting  pieces  dove- 
tail into  one  another.  A  frame  of  non-conducting  material 
notched  to  hold  the  plates  and  provided  with  india-rubber 
cushions  is  also  shown. — B.  T. 


Improvements  in  Plates  for  Secondary  Voltaic  Batteries. 
C.  H.  Logan,  Detroit,  U.S.A.  Eng.  Pat.  19,86U. 
December  10,  1889.     6d. 

To  present  large  active  surface  with  contrivances  for 
holding  the  active  material,  the  lead  frames  are  cast  with 
vertical  tubular  slots  in  them  closed  at  the  bottom,  or  with 
curved  or  diamond-shaped  pockets. — B.  T. 


An  Improved  Method  of  and  Means  for  the  Production 
of  the  Grids  of  Electric  Accumulators  in  which  the 
liars  narrow  from  each  side  inwards.  E.  Correus, 
Berlin,  Germany.  Eng.  Pat.  20,2:i.">,  December  16, 
1889.     6ct. 

These  plates  are  formed  of  a  lead  framework  with  square 
or  suitably  shaped  apertures,  across  which  apertures  are  cast 
cross-shaped  pieces  of  triangular  section  with  their  apices 
pointing  inwards  so  as  to  better  retain  the  active  material. 

— B.  T. 


XII.-FATS,  OILS,   AND   SOAP 
MANUFACTURE. 

Electrical  Phenomenon  in  a  Ceresin  Manufactory. 
B.  Lach.     Chein.  Zeit.l3(  1671. 

Towards  evening,  in  a  manufactory  of  stearin  and  ceresin 
in  Italy,  four  tanks  holding  about  half  a  ton  each  of  white 
ceresin,  were  being  stirred  to  assist  the  cooling.  Suddenly 
the  electric  lighting  accidentally  failed,  leaving  the  workroom 
in  darkness,  when  the  workmen  were  astonished  to  see  pale 
flashes  given  off  on  stirring  the  solidifying  ceresin,  whilst 
sparks  of  4  cm.  long  could  be  drawn  by  approaching  the 
hand  to  the  surface  of  the  ceresin.  The  ceresin  was  quite 
free  from  resin.  Such  a  phenomenon  has  not  been  previously 
reported G.  H.  B. 


PATENTS. 


An  Improved  Anti-Corrosive  Lubricant  and  Lubricating 
Vapour  for  Carbon  Disulphide  and  other  Vapour 
Motors.  1).  S.  llawke,  Cemmes.  From  E.  L.  Brady, 
New  York,  U.S.A.     Eng.  Pat.  5974,  April  8,  1889.      1</. 

Five  quarts  of  a  weak  solution  of  saponin  (e.g.,  1  oz.  to  5 
quarts  of  water)  is  mixed  with  13  quarts  of  "  paraffin  or 
other  light  mineral  oil,"  and  the  product  injected  into  the 
boiler  of  any  engine  using  the  vapour  of  such  a  liquid  as 
carbon  bisulphide  as  its  motive  power.  On  condensing  the 
exhaust  vapour  the  lubricant  is  recovered  and  may  be 
returned  to  the  boiler.  The  lubricant  is  said  to  accompany 
the  vapour  through  the  engine  and  protect  the  working  parts. 

— B.  B. 


An  Improved  Manufacture  of  a  Compound  of  Vinegar 
and  Oil  Applicable  for  Various  Purposes.  H.  Noerd- 
Iinger,  Stuttgart,  Germany.  Eng.  Pat.  9564,  June  8, 
1889.     4</. 

A  clear  and  homogeneous  mixture  of  oil  and  vinegar  may 
be  made  by  adding  to  an  emulsion  of  the  two  a  soluble  salt, 
such  as  common  salt,  which  removes  the  water,  leaving  a 
mixture  of  acetic  acid  and  oil.  If  acetic  acid  be  used  instead 
of  vinegar,  no  salt  is  required.  An  incidental  advantage 
claimed  is  the  purification  of  the  oil.  The  product  is 
designed  for  medicinal  or  culinary  purposes. — B.  B. 


Improvements  in  the  Manufacture  of  Lubricating  Grease 
and  in  the  Apparatus  Employed  therefor.  V.  Plisson, 
Paris,  France.     Eng.  l'at.  1659,  January  30,  1890.     8d. 

A  mixture  composed  of  2 — 10  per  cent,  of  some  alkali  or 
alkaline  earth,  5 — 60  per  cent,  of  a  vegetable  oil,  and  25 — 90 
per  cent,  of  a  mineral  oil,  is  made  by  placing  the  saponi- 
tiable  oil  in  a  steam-jacketed  vat,  adding  the  alkaline 
substance,  and  incorporating  by  the  aid  of  a  stirring 
arrangement  consisting  of  a  vertical  shaft  carrying  a  frame, 
one  of  the  vertical  members  of  which  is  free  to  rotate  and 
bears  blades  for  stirring  the  mass,  while  to  another  are 
attached  scrapers  which  tit  closely  to  the  wall  and  bottom 
of  the  vat,  and  clear  them  from  adhering  material.  The 
whole  of  this  contrivance  can  be  lifted  bodily  from  the  vat 
for  cleaning  or  the  removal  of  its  contents.  The  manu- 
factured product  is  designed  as  a  lubricant  where  heavy 
pressures  and  high  temperatures  exist. — B.  B. 
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XIII -PAINTS.  PIGMENTS,  YAENISHES. 
AND  KESINS. 

PATENTS. 

Improvements  in  and  in  the  Manufacture  of  a  Preparation 

or  Substance  applicable  as  a  Substitute  for  India-rubber', 

and  for  Waterproofing  or   Dressing  Cloths,  Sheetings, 

and  other  Articles ;  also  for  other  Purposes.     S.  Kenyon, 

Warrington.     Eng.  Pat.  4179,  March  9,  1889.     id. 

Oxidised  linseed  oil  is  incorporated,  by  the  aid  of  heat, 

with  the  distillate  or  "  foots"   produced  in  the  manufacture 

of  varnish  from  gums  or  gum  resins,  or  with  pine  oil,  resin 

oil,  or  resin  ;  and  the  mixture  is  soluble   in  oil,  turpentiue, 

bisulphide  of  carbon,  mineral   spirit,  or  any  of  the  ordinary 

solvents  for  india-rubber. — E.  G.  C. 


ic  Manufacture  of  Coloured  Sealing 
London.     Eng.  Pat.  5349,  March  28, 


An  Improvement  in  the  Manufa 

Wax.     J.  Fremont    r ■■■■"'«■< 

1889.     4<i\ 

Instead  of  using  vermilion  or  ultramarine,  the  inventor 
dyes  the  barytes  or  other  pulverulent  body  added  to  the 
wax,  with  aniline  colours. — E.  Gr.  C. 


An  Improved  Material  for  Making  Whitewash,  Colour- 
wash, and  Water-Colour  Paints.    J.  J.  Carr,  Scarborough. 

Eng.  Pat.  13,792,  September  2,  1889.     id. 

A  composition  of  whiting  and  other  suitable  white  sub- 
stances, colours,  and  binding  or  glutinous  material.'.,  dried 
and  ground  to  powder. — E.  G.  C. 


Improvements    in    or    relating    to      the    Manufacture    of 

Vulcanised  Plastic   Compounds.     A.  J.  Hoult,  London. 

From  W.  Kiel,   Butler,  New  Jersey,   U.S.A.     Eng.    Pat. 

15,826,  October  8,  1889.     6</. 

This  specification,  in   which  there  are  13  claims,  refers  to 

the  production  of  a  hard  substance  (suitable  for  use  in  place 

of  hard  rubber,  whalebone,  ivory,  and  the  like),  by  vulcanising 

wood,   sulphur,   oil,  and   crude   rubber,  the    mixture   thus 

obtained  being  reduced  to  powder  and  combined  with  sulphur, 

oil,  beeswax,   and   crude   rubber.      (See  this  Journal,  1889, 

214.)— E.  G.  C. 

An  Improved  Adhesive  Solution.     J.  Saunders,   E.  Kerry, 
and  E.  C.  Kerry,  Highgate.     Eng.  Pat.  10,673,  October22, 
1889.     4<i. 
A  mixture  of  gutta-percha  tissue  (li  part),  carbon  bisulphide 
(lj  part),  and  methylated  ether  (1  part).— E.  G.  C. 


Improvements  relating  to  the  Manufacture  of  While  Lead. 
H.  II.  Lake,  London.  From  J.  15.  Tibbits,  Hoosac, 
U.S.A.  Eng.  Pat.  18,076,  November  12,  1889.  6a\ 
According  to  this  invention,  a  lead  electrode  is  electrically 
dissolved  in  an  electrolyte  containing  free  or  nascent  carbon 
dioxide,  the  lead  compound  formed  by  electrolytic  action 
being  precipitated  to  form  Imitated  carbonate  of  lead,  or 
pure  white  lead,  which  is  removed,  washed,  and  dried. 

— E.  G.  C. 


Process  and  Apparatus  for  the  Manufacture  of  Linoleum 
Cloth.  I).  N.  Melvin,  Richmond,  U.S.A.  Eng.  Pat. 
18,749,  November  22,  1889.  8<7. 
Shapes  of  differently  coloured  linoleum  composition  are 
cut  from  sheets  and  placed  on  wooden  blocks  according  to 
tli,  desired  pattern.  The  shapes  are  held  in  position  by  a 
number  of  pins  or  thin  metal  strips.  The  blocks  with  the 
shapes   in    position  are  inverted   and   placed  on   a  canvas 


backing  laying  on  a  heated  table.  Pressure  is  applied  to 
the  block,  causing  the  shapes  to  adhere  to  the  canvas.  The 
block  is  then  removed  and  the  shapes  are  made  to  form  a 
continuous  sheet  by  further  pressure,  a  hot  plate  being 
placed  on  the  surface.  A  drawing  of  the  blocks  and  press 
used  accompanies  the  specification. — E.  J.  li. 


Improved   Blacking   Mixture  for   Use  on  Heels 
and  Kdijes   of  Hoots  and   Shoes.     A.  J.  Poult 
From   J.    G."  Drew,    Lynn,    Mass.,    U.S.A.      E 
20,754,  December  24,  1889.     id. 

A    mixture   of    shellac,    water,   borax,    oil   of    s 
ammonia,  and  colouring  matter  (aniline  black). — E 


Shanks, 
London, 
ng.    Pat. 

assafras, 

.  (i.e. 


XIV.-TANNING,  LEATHEE,  GLUE, 
SIZE. 


AND 


( 'hemistry  of  Tannic  Acids.    C.  Etti.     Monatsh.  10,  617 — 
664,  and  805. 

Tut:  results  of  previous  investigations  have  shown  that  the 
tannic  acid  C[7H160g  obtained  from  Quercus  Itobur  L, 
and  that  obtained  from  Quercus  pubescens  W,  occur  in  the 
oak-bark  not  only  in  the  form  of  the  tannic  acid  but  also  as 
anhydride  ;  it  was  also  found  that  the  tannic  acids  which 
are  almost  insoluble  in  water  do  not  occur  in  combination 
with  a  sugar,  and  are  not  therefore  glueosidcs  ;  their  basis 
is  not  tannin  but  a  substance  isomeric  therewith,  namely,  a 
ketone  acid  (gallylgallie  acid)  of  the  constitution — 

(OH)3.C6H,.CO.C,.,H(OH):1.('(H)1I, 

formed  from  two  molecules  of  gallic  acid  with  elimination 

of  one  molecule  of  water. 

In  this  paper  the  author  gives  an  account  of  experiments, 
which  show  that  the  tannic  acid  C16H1409  is  a  derivative  of 
the  ketone  acid  referred  to  above ;  as  this  tannic  acid 
closely  resembles  the  acids  previously  investigated  both  in 
physical  and  chemical  properties,  it  follows  that  they  also 
are  derivatives  of  the  same  ketone  acid. 

The  greater  part  of  the  sparingly  soluble  ketone  tannic 
acids  occurs  in  the  plant  in  combination  with  a  metallic 
base,  probably  magnesium,  and  as  these  salts  are  very 
readily  soluble  in  water  they  can  be  easily  and  completely 
extracted.  After  concentrating  the  aqueous  extract  and 
acidifying  with  hydrochloric  acid  the  tannic  acid  is  preci- 
pitated in  an  insoluble  condition,  and  can  be  washed  free 
from  hydrochloric  acid  and  then  purified  by  extracting  with 
alcohol  or  ether.  In  this  way  the  tannic  acids  can  be  easily 
obtained  in  a  pure  condition  ;  the  most  suitable  source  of 
these  acids  are  the  commercial  extracts  which  are  obtained 
from  the  bark  and  wood  of  various  trees  ami  largely  used 
in  tanning. 

The  author  has  isolated  the  following  tannic  acids  by  the 
method  described  above.  An  acid  of  the  composition 
(',,,H||G.,  from  the  extract  obtained  by  the  "Oak-Extract 
Company  "  in  Slavonia  from  the  wood  of  the  stalk-oak.  An 
acid  of  the  composition  C18H18Og  from  the  oak-bark  used  in 
a  tannery  at  Pesth.  An  acid  C_'.,,,H._,._.<  >.,  obtained  from  the 
bark  of  the  copper-beech  in  the  neighbourhood  of  Salzburg. 
An  acid  of  the  composition  CjjHseOg  from  the  bop  cones 
obtained  from  Saaz. 

All  these  tannic  acids  have  a  different  colour,  \ar.\  ing  from 
brownish-red  to  bright  red  ;  those  obtained  from  the  stalk-oak 
arid  holm-oak  give  in  dilute  alcoholic  solution  a  deep  blue, 
the  others,  however,  a  green  colouration  with  ferric  chloride. 
It  seems  that  all  tin-  tannic  acids  obtained  from  tin-  oak  an' 
simply  different  derivatives  of  the  same  ketone  tannic  acid. 

The  tannic  acid  of  the  composition  ( ',,,11,  ,1  >,„  which 
occurs  in  the  Slavonian  stalk-oak  (  see  above  )  is  best  isolated 
as  follows  : — The  commercial  extract,  which  contains,  besides 
other  substances,  principally  ellagcnic  acid  and  the  tannic 
acid,  is  treated  with  water,  the   insoluble   matter  allowed  to 
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settle,  and  the  filtered  solution  gradually  mixed  with  con- 
eent  rated  hydrochloric  acid  as  long  as  a  red  precipitate  is 
produced  (excess  of  acid  should  not  he  used).  After  stand- 
ing for  several  days  the  supernatant  liquid  is  siphoned  off, 
the  precipitate  collected  on  a  filter,  washed  with  water  till 
free  from  hydrochloric  acid  and  dried.  The  dry  substance 
is  then  treated  with  95  percent,  alcohol,  the  filtered  solution 
mixed  with  1 J  volumes  of  water,  again  filtered  from  resinous 
substances  and  evaporated  to  dryness  ;  if  the  residue  thus 
obtained  is  completely  soluble  in  40 — 45  per  cent,  (by  vol.) 
alcohol  it  may  be  considered  to  he  pure,  if  not  it  is  redis- 
solved  in  alcohol  of  this  strength,  and  the  filtered  solution 
evaporated  to  dryness. 

The  liquid  siphoned  from  the  crude  tannic  acid  contains 
the  whole  of  the  ellagenie  acid  and  larger  or  smaller 
quantities  of  tannic  acid.  It  is  first  evaporated  to  a  small 
volume,  whereon  the  ellagenie  acid  is  converted  into 
insoluble  ellagic  acid.  After  adding  water  the  black 
precipitate  is  filtered  off,  washed  with  water,  dried,  and 
extracted  with  45  per  cent,  alcohol.  The  filtered  extract 
leaves  on  evaporation  the  tannic  acid,  ClfiHuO,,,  mixed  with 
a  small  quantity  of  another  tannic  acid  ;  the  latter  can, 
however,  he  dissolved  out  by  washing  with  a  large  quantity 
of  water. 

The  tannic  acid,  C1KH1409,  is  a  brownish-red  amorphous 
compound ;  under  the  microscope  it  is  seen  to  consist  of 
small  spherical  nodules,  which  are  all  so  much  alike  that 
the  presence  of  impurities  can  be  easily  detected.  It  is 
almost  insoluble  in  water  and  ether,  but  very  readily  soluble 
in  alcohol  and  acetone.  Its  solution  in  dilute  alcohol  has 
an  acid  reaction,  gives  a  precipitate  with  lead  acetate,  and 
a  dark  blue  colouration  witli  ferric  chloride.  The  formation 
of  the  phenylhydrazine  -  derivative,  CooHnoNoO,,,  and  the 
oxinie,  C!6H15N09,  proves  that  the  acid  contains  a  ketone 
group. 

When  the  acid  is  heated  with  dilute  sulphuric  acid  at 
120°— 130°,  it  gives  gallic  acid  (m.p.  238°— 240°),  and  a 
large  quantity  of  insoluble  anhydro-derivatives.  It  forms 
a  soluble  neutral  salt,  and  several  very  sparingly  soluble 
basic  salts  with  magnesium.  When  heated  alone  at  130° — 
135°,  or  at  100°  with  water,  in  sealed  tubes,  or  when  boiled 
with  hydrochloric  or  dilute  sulphuric  acid,  it  yields  various 
very  stable  anhydrides,  a  property  which  is  especially 
characteristic  of  the  ketone  tannic  acids,  and  serves  to 
distinguish  them  from  tannin.  When  the  acid  is  boiled 
with  dilute  (1  :  10)  sulphuric  acid,  for  example,  as  long  as 
a  red  precipitate  is  produced  it  is  converted  into  an  acid 
anhydride,  C^H^Ojo,  according  to  the  equation  — 

2  C.sH.A  -  2  H20  =  C^O.g 

When  heated  at  120° — 130°,  under  the  same  conditions,  it 
gives  two  anhydrides.  The  one  is  soluble  in  96  per  cent, 
alcohol,  and  is  formed  according  to  the  equation — 

2  C1CH1409  -  4  H.,0  =  C3,H:0Ou 

The  other  is  insoluble  in  96  per  cent,  alcohol,  and  no  longer 
contains  a  carboxyl  group,  its  formation  being  expressed 
thus  :— 

2C'lr,Hu09-  5  H„0  =  C32H1S01:1 

These  experiments  show  that  the  tannic  acid  contains 
four  hydroxy]  groups ;  its  behaviour  with  hydriodic  and 
with  hydrochloric  acid  shows  that  it  contains  two  methoxy 
groups.  The  acid,  ( '„iH14(.),„  is  therefore  a  dimethyl  deriva- 
tive of  a  ketone  acid  of  the  constitution — 


OH 

oh/ 

OH 


coon 


>— CO- 


\ 

OH     OH 


^>OH 


but  the   position  of  the  two   methoxy  groups  has   not  yet 
been  determined. — F.  S.  K. 


The  Testing  of  Glue.     K.  Kissling.     Chem  Zeit.  13,  1667. 

The  author  describes  a  simple  apparatus  for  measuring  the 
tensile  strength  of  glue.  It  consists  of  two  solid  cylinders 
of  nickel-plated  iron,  with  one  end  of  each  made  smooth 
whilst  the  other  end  has  a  hole  to  receive  a  hook  for  support. 
One  part  of  glue  with  two  parts  of  water  are  warmed 
together  on  a  water-bath,  in  which  the  metal  cylinders  are 
also  heated.  The  solution  is  then  placed  between  the 
smooth  ends  of  the  cylinders,  which  are  squeezed  together 
and  left  overnight  in  an  upright  position  between  suitable 
wooden  supports,  and  surmounted  with  a  5-kilo.  weight  to 
keep  them  pressed  together.  The  glued  cylinders  are  then 
hooked  on  to  a  lever  carrying  a  scale  pan,  to  which  weights 
are  added,  until  the  cylinders  part  at  the  glued  joint.  The 
process  and  apparatus  resembles  that  employed  in  testing 
the  strength  of  cement.  The  results  of  a  number  of  tests 
are  given,  from  which  it  is  seen  that  the  price  of  the  glue 
bears  no  relation  to  its  tensile  strength. — G.  H.  li. 


XV.-AGRICULTURE.  MANURES.  Etc. 

Bulletins  of  the  Kentucky  Agricultural  Experiment  Station. 
Lexington,  Kentucky,  U.S.A.  Nos.  15,  16,  17,  18,20, 
and  21. 

No.  15.  Wheat  Experiments  (1888).— Of  24  varieties  sown 
in  October,  nine  were  killed  by  the  winter,  viz.,  Golden  Drop, 
Squarehead,  Hunter's  White,  Browick  Ked,  four  Algerian 
varieties,  and  Genoese.  Diehl  Mediterranean,  Hicks, 
Californian,  Ked  Sea,  i'ulcaster,  Velvet  Chaff,  and  Extra 
Early  <  lakley  gave  good  results.  The  latter  lias  yielded  on 
an  average  of  three  years  27  •  9  bushels  per  acre.  Velvet 
Chaff  gave  30  bushels  and  was  the  hardiest. 

Experiments  with  wider  drills  (14  in.  apart)  to  test  the 
effect  of  twice  cultivating  between  the  drills,  showed  no 
improvement  over  the  uncultivated  plots.  Various  manurial 
experiments  showed  the  land  to  be  in  too  good  condition  to 
benefit  by  dressings. 

No.  16.  Potato  Experiments. — The  season  was  un- 
favourable for  potatoes,  and  the  results  of  comparison  of 
different  varieties  are  vitiated  by  this  circumstance.  Bat 
experiments  on  the  best  sets  for  planting  confirmed  un- 
mistakably the  conclusions  of  a  previous  year,  and  those 
drawn  from  similar  experiments  at  the  Maryland  Agricultural 
Station.  These  are  that  large  potatoes  planted  whole 
produce  the  largest  crops,  and  that  next  follow  in  order 
average  whole  potatoes,  small  whole  potatoes,  large  potatoes 
cut  to  two  eyes,  small  potatoes  cut  to  two  eyes,  single  eye 
on  good  sized  piece,  single  eye  on  small  piece.  If  the 
season  and  soil  he  had,  it  may  not  pay  to  use  large  potatoes 
for  seed,  but  with  a  good  soil  and  fair  average  season  it 
certainly  does.  For  example,  in  1886,  large  whole  potatoes 
gave  value  of  crop  less  cost  of  seed  73-80  dollars  per  acre  ; 
cut  to  two  eyes,  value  of  crop  less  cost  of  seed  54  ■  30  dollars 
per  acre. 

Potash  manures  alone  gave  greatly  increased  crops  on  the 
potato  field  and  were  by  far  the  most  profitable.  This 
result,  of  course,  applies  to  the  particular  field — a  blue-grass 
soil  on  crystalline  limestone  of  Lower  Silurian  age,  cold  and 
backward,  with  clay  subsoil,  cropped  since  (and  perhaps 
before)  1860  chiefly  with  cereal  and  a  few  hemp  crops. 

"  London  Purple  "  sprayed  twice  over  the  field  at  intervals 
of  a  week,  was  found  very  effectual  against  the  potato  beetle. 

No.  17.  Maize  Experiments. — The  manurial  experiments 
(made  on  Ville's  principle  of  comparing  a  complete  manure 
with  no  manure,  and  with  potash,  nitrogen,  and  phosphoric 
acid  omitted  in  turn)  showed  conclusively  the  value  of 
potash  salts  as  a  manure  for  maize  on  this  soil,  the 
addition  of  GO  lb.  of  potassium  sulphate  per  acre  to  the 
hillocks  only,  raising  the  crop  from  31-6  bushels  to  63-7 
bushels  per*  acre,  and  of  fodder  from  3,450  lb.  to  6,420  lb. 
100  lb.  of  potassium  sulphate  gave  still  better  results,  not 
improved  by  additions  of  superphosphate  or  ammonium 
salts.     The    improvement    was    as    great    in    quality   as    in 
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quantity.  The  results  of  similar  experiments  on  hemp, 
tobacco  and  potatoes,  and  indications  obtained  with  wheat, 
point  to  the  advantage  of  using  potash  generally  on  similar 
well-cropped  soils  of  this  region.  60  lb.  of  copperas  per  acre 
mixed  with  earth  or  with  a  complete  fertiliser  produced  no 
increase,  or  a  diminution  of  crop,  though  the  leaves  were  for 
a  tune  of  a  darker  colour. 

Tobacco  stems,  a  waste  product,  gave  very  promising 
results  as  a  manure  for  maize,  probably  by  reason  of  the 
contained  potash. 

No.  18.  Hemp  Experiments. — Potash  salts  and  ammonium 
sulphate  gave  the  best  results  with  this  crop  on  the  well 
worn  land  of  the  station,  which  was  very  unfit  for  hemp 
cultivation  without  manure.  Apple  orchard. — Spraying  when 
the  apples  are  about  the  size  of  peas  witli  London  Purple 
(1  oz.  to  10  gallons  water)  has  been  found  most  effectual 
against  the  ravages  of  the  codlin  moth. 

No.  20  and  No.  14.  Commercial  Fertilisers.— Contain  an 
explanation  of  the  principles  of  manuring,  tables  giving 
analyses  and  valuations  of  many  current  samples  of  bone 
manures  and  mixed  manures,  and  reprints  of  the  Kentucky 
State  Acts  regulating  the  sale  of  fertilisers. 

No.  21.  Wheat  Experiments  (1889). — Canadian  Pinley 
and  Hunter's  White  varieties  gave  the  best  looking  grain  ; 
Gentian  Emperor  and  Egyptian  the  largest  yields,  30  bushels 
per  acre.  Diehl  Mediterranean,  Hicks,  and  Extra  Early- 
Oakley  did  not  do  so  well  as  in  the  preceding  year.  The 
mauurial  experiments  showed  that  little  manuring  is  needed 
for  wheat  on  this  soil,  although,  taking  three  years'  results, 
some  effect  from  the  fertilisers  is  shown,  especially  from 
those  containing  potash.  Much  damage  was  caused  in  1889 
by  the  grain  louse  (Siphonophora  auen.r),  a  species  of 
"  green  fly,"  the  life  history  of  which  is  detailed  in  the 
bulletin. 

The  following  notice,  printed  witli  each  bulletin,  is  worth 
quoting  :  "  It  is  desired  that  every  farmer  in  the  State  shall 
receive  these  bulletins,  and  become  interested  in  the  work 
of  the  station.  Persons  already  receiving  them  would  confer 
a  favour  by  sending  in  the  names  of  any  others  the}"  know 
who  are  likely  to  be  interested  in  them.  The  bulletins  of 
the  State  will  be  mailed  to  any  citizen  in  Kentucky  who 
sends  his  name  and  address  for  that  purpose." — J.  M.  H.  M. 


Superphosphate  Gypsum.    \V.  Cohn.    Chem.  Zeit.  13, 1671. 

Objection  has  been  raised  to  a  statement  made  by  the 
author  in  an  article  on  the  manufacture  of  artificial  manure 
(this  Journal,  1890,  201),  apparently  to  the  effect  that 
superphosphate  gypsutn  is  not  of  greatly  more  value  to  the 
farmer  than  ordinary  gypsum  as  a  means  for  preventing  the 
escape  of  ammonia  generated  in  farmyard  manure.  The 
author  justifies  his  remarks  by  reference  to  the  careful 
experiments  of  Konig  on  this  subject,  and  explains  the 
position  he  has  taken  up  by  showing  that  the  production  of 
superphosphate  gypsum  is  confined  to  a  very  few  factories, 
and  any  advantage  derived  locally  by  its  use  becomes 
quickly  neutralised  by  cost  of  transport,  whilst  the  general 
distribution  of  gypsuin  factories  causes  that  substance  to 
be  available  at  a  cheap  rate  in  all  places. — G.  H.  B. 


Contribution  to   the  Question  of  Manuring  on  the  Basis  of 
Soil  Analysis.     K.  W.  Bauer.     Chem.  Zeit.  13,  1 705. 

In  relation  to  a  discussion  on  the  subject  of  manures,  the 
author  draws  attention  to  the  advisability  of  ascertaining  by 
analysis  in  what  respect  a  soil  may  be  deficient  before 
manuring  it  with  substances  in  which  it  may  he  rich.  Thus 
In-  found  a  soil  rich  in  nitrogen  but  very  poor  in  phosphoric 
acid,  magnesia,  and  sulphuric  acid,  and  he  shows  by  a 
tabular  statement  of  the  mineral  matters  present  in  various 
cereals  that  the  requisite  mineral  substances,  as  well  as 
nitrogen,  must  all  be  present  in  appreciable  quantities  and 
available  to  the  plant  from  the  soil. — G.  H.  B. 


Constitution  of  Bone  Meal.     J.  Stocklasa.     Chem.  Zeit. 

14,  1—2,  21  and  32—33. 

See  under  XXIII.,  page  420. 


Superphosphate    Gypsum   a?id    Gypsum   Phosphate.       T. 
Meyer.     Chem.  Zeit.  14,  2. 

Superphosphate  gypsum  and  gypsum  phosphate  are 
both  by-products  of  the  manufacture  of  phosphoric  acid 
from  natural  phosphates.  The  former  is  the  substance 
obtained  by  drying  the  residue  from  the  phosphoric  acid, 
after  this  lias  been  liberated  by  sulphuric  acid.  It  is  valuable 
from  the  considerable  amouut  of  soluble  phosphoric  acid  it 
contains.  Gypsum  phosphate,  on  the  other  hand,  is  the 
waste  product  obtained  when  the  precipitate  is  washed  out 
before  being  dried:  it  contains  about  3-5  to  4  percent, 
of  phosphoric  acid  (P205),  most  of  which  is  insoluble. 
Being  produced  by  the  action  of  sulphuric  acid  on  very 
finely  powdered  phosphate  suspended  in  water,  it  is  obtained 
in  an  extremely  finely-divided  state  and  is,  therefore,  well 
adapted  for  the  absorption  of  gases.  It  will,  moreover, 
absorb  about  15  per  cent,  of  moisture  (beyond  the  amount 
required  for  the  formation  of  hydrate)  without  forming 
lumps.  It  forms  an  excellent  nitrogen  preservative  for 
farmyard  manure. — N.  H.  J.  M. 


PATENT. 


Improced    Machine  for    Disintegrating    and    Pulverising 
Hay,    Straw,    and   the    like.     C.    I.    '  Msen    and     H.    P. 
Kjoller,   Copenhagen,  Denmark.     Eng.   Pat.   19,689,  De- 
cember 7,  1889.     6d. 
Instead  of  cutting  hay  in  the  ordinary  way  the  inventors  tear 
it  into  a  fibrous  mass,  thereby  loosening  the  outer  silicious 
coating  and  rendering  the  nutritive   portion  more  easy  of 
digestion.     Knives  of  a  peculiar  construction  are  used. 

— E.  J.  B. 


XVI  -SUGAK,  STAKCH,   GUM,  Etc. 

Arabinon,  the  Saccharon  of  Arabiuose.  C.  O'Sullivan. 
J.  Chem.  Soc.  57,  59—63. 
This  body  was  noticed  under  the  name  of  a-arabiuose  in  a 
previous  communication  of  the  author  (J.  Chem.  Soc.  45, 
55).  It  was  prepared  from  the  sugars  obtained  by  the 
limited  action  of  sulphuric  acid  on  geddic  acid  (a  body  to 
be  described  in  a  future  communication).  The  sugar  syrups 
thus  obtained  were  fractionally  precipitated  by  ether  until 
the  optical  activity  of  the  most  insoluble  fractious  rose  to 
nearly  [o]d=  190,  and  further  fractionation  did  not  yield 
precipitates  materially  differing  from  one  another. 

The  purified  syrup  has  an  optical  activity  [a]»  =  202, 
a  reducing  power  of  K  =  58,  the  specific  gravi'v  of  a 
solution  containing  10  grins,  in  100  cc.  is  1-0395,  and  it  has 
a  sweet  taste. 

It  appears  to  be  arabinon,  the  saccharon  of  arabiuose; 
this  is  borne  out  by  the  fact  that  it  yields  arabinose  on 
hydrolysis,  104-9  parts  arabiuose  being  obtained  from  100 
parts  of  the  new  body.     The  equation — 

C10HlsO9  +  H2O  =  2C6H1A 

requires  a  yield  of  106-3  parts  arabinose.  The  molecular 
weight  as  determined  by  Kaoult's  method  was  found  to  be 
239-2,  that  of  CwH,80,  being  282,  and  its  analysis  gave 
42-46  per  cent,  of  carbon  and  6-55  per  cent,  of  hydrogen, 
42-58  per  cent,  of  carbon  and  6*38  per  cent  of  hydrogen 
being  the  theoretical  numbers. — A.  L.  S. 
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The  Application  of  the  Electrical  Conductivity  for  the 
Determination  of  the  Ash  in  Haw  Sugar.  A.  Fock. 
/..its.  d.  Vereins  f.  Rubenzucker  Industrie,  1889,  710. 

This  is  a  critical  examination  of  Reichert's  work  on  the 
subject,  together  with  a  description  of  the  apparatus 
employed  and  of  the  reliability  of  the  constants  needed 
for  the  determination  according  to  Reichert's  method 
(Zcits.  Anal.  Chem.  28,  1.  ""'I  tllis  Journal,  1889,  994). 
Three  sources  of  error  in  the  determination  of  the  electrical 
conductivity  arc  pointed  out,  viz.:  (1),  tile  method  of 
preparation  of  the  solution;  (2),  the  measurement  of 
the  temperature;  (3),  the  inefficiency  of  the  measuring 
apparatus.  These  items  introduce  an  error  of  0-4  to 
0-5  per  cent.,  but  are  not  sufficiently  great  to  interfere  with 
the  accuracy  required  of  the  method.  The  main  point  to 
settle,  and  one  which  is  not  supported  by  enough  experi- 
mental data  in  Reichert's  work,  is  whether  his  constant  h, 
the  consistency  of  a  pure  sugar  solution,  is  a  constant 
quantity,  i.e.,  whether  the  electrical  conductivity  of  such  a 
solution  is  really  equal  to  nil,  and  if  not,  what  its  value  is. 
And,  further,  whether  the  electrical  conductivity  is  inde- 
pendent of  the  degree  of  dilution  of  the  solution.  Experi- 
ments by  the  author  decide  the  first  point  in  the  affirmative. 
As  regards  the  second,  it  is  shown  that  the  values  for  h 
vary  considerably  with  the  degree  of  concentration  of  the 
solution,  and  that  the  most  constant  and  maximum  values 
are  obtained  with  1/10  and  1/20  normal  solutions  (a  normal 
solution  contains  26' 048  grms.of  sugar  in  100  ce.  of  water). 
The  value  of  h  also  increases  with  the  percentage  of  ash  in 
tlie  sugar.  Since  the  reliability  of  the  method  depends  upon 
the  constancy  of  this  value  6,  it  appears  that  the  extended 
applicability  of  the  method  pointed  out  by  Reichert  is  out 
of  the  question,  but  for  sugar  containing  a  small  percentage 
of  ash  the  error  does  not  exceed  0- 1  per  cent.,  and  this  is 
sufficiently  accurate.  The  objections  to  the  method  for 
practical  use  are  pointed  out  as  consisting  in  the  careful 
manipulation  required,  the  constant  attention  necessary,  ami 
the  great  difficulty  of  keeping  the  solution  tested  at  a 
constant  temperature,  without  which  the  results  are  of  little 
value,  since  the  electrical  conductivity  varies  greatly  with 
tlie  temperature. — C.  A.  K. 


PATENTS. 


Improvements  in  Preparations  of  Cane  anil  lint  Sugar. 
A.  G.  Salamon,  London.  Kng.  Pat.  3520.  February  27. 
1889.     Gd. 

The  invention  consists  in  the  production  of  mixtures  of 
saccharin  (benzyl  sulphonic  imide)  witli  cane  or  beet  sugars, 
the  resulting  products  being  much  sweeter,  weight  for 
weight,  than  either  cane  or  beet  sugar  alone.  By  the 
addition  of  7|  lb.  of  pure  saccharin  to  1  ton  of  sugar,  the 
sweetening  power  of  the  sugar  is  doubled  weight  for  weight. 
A  claim  is  also  made  for  decreased  tendency  to  fermenta- 
tion in  the  saccharinated  sugar. — A.  J.  K. 


Improvements  in  and  connected  with  Apparatus  for  Eoapo- 
rating  and  Concentrating  Saccharin  or  other  Solutions. 
.1.  G.  Chapman,  London.  Eng.  Pat.  8596,  May  23, 
1889.     Sd. 

In  order  to  facilitate  the  discharge  of  the  "masse  cuite,"  the 
size  of  the  discharge  valve  is  greatly  increased.  To  effect 
this  the  bottom  of  the  pan  is  made  moveable,  so  that  the 
area  of  the  discharge  outlet  is  equal  to  the  section  of  the 
vacuum  pan  at  its  base. — A.  J.  K. 


Improved  Process  for  obtaining  the  Entire  Quantity  of 
Crystallisable  Sugar  contained  in  Sugar  Mass,  C. 
Nteticn,  Vienna,  Austria.  Kng.  Pat.  20,515,  December 
20,  1889.     4(7. 

The  methods  hitherto  known  and  applied  for  setting  free 
sugar  masses  from  thin  syrup  are  limited  to  the  separation 
of  the  syrup  from  the  crystals.     The   syrup   is  afterwards 


allowed  to  cool  down  until  the  crystallisable  sugar  which  it 
still  contains  separates  out.  By  this  method  the  sugar  of 
the  syrup,  instead  of  going  to  increase  the  size  of  the 
crystals  of  the  "  masse  cuite,"  is  obtained  separately  in  a 
finely  crystalline  mass  of  low  commercial  value.  According 
to  this  invention,  the  whole  of  the  pure  "  masse  cuite  "  is 
run  oft'  into  suitable  vessels,  mixed  with  molasses  of  the 
refinery  to  a  thin  homogeneous  crystalline  pulp.  The 
whole  mixture  is  now  submitted  to  a  cooling  and  stirring 
process  for  from  12  to  24  hours. 

The  entire  crystallisable  sugar  contained  in  the  mother- 
liquor  of  the  "masse  cuite"  is  in  this  manner  won  in  a 
marketable  form,  together  with  the  sugar  crystals  previously 
Formed  in  the  vacuum  pan. — A.  J.  K. 


Improved  Treatment  •;/'  Sugar  Crystals  or  drains  for 
Facilitating  the  Purifying  or  Washing  thereof.  C.  I). 
Abel.  London.  From  Pfeifer  and  Langen,  Cologne, 
Germany.      Kng.  I'at.  1282,  January  24,  1890.     id. 

fcf  order  to  facilitate  the  washing  of  the  grains  of  "masse 
cuite  "  or  other  granular  sugar  in  cases  where  the  grains  are 
very  small  anil  the  "  masse  "  is  dense,  the  sugar  to  be 
washed  is  previously  treated  as  follows;  —  (1.)  The 
"  masse "  is  first  heated  and  then  allowed  to  cool  slowly; 
(2.)  The  "  masse  "  is  subjected  to  a  drying  process. 

—A.  J.  K. 


Erratum. 

This  Journal,  1890,  312,  left-hand  col.,  lines  13  and  21 
from  bottom,  also  right-hand  col.,  lines  I,  5,  2t>,  and  29,  for 
"Mannosic"  read  "Mannonic."  Right-hand  col.,  line  1, 
for  "  Arabinosie"  read  "  Arabinonie." 


XYII.-BREWING,  WINES,  SPIRITS,  Etc. 

The    Decomposition    of    Gelatin    by    Anxrohic    Bacteria. 
L.  Selitrenny.    Monatsh.  i.0,  908 — 917. 

The  author  dissolved  800  grms.  gelatin  in  II)  litres  of  water, 
which  was  sterilised,  ami  then  inoculated  with  Bacterium 
liquefaciens  magnus.  The  air  was  then  expelled  from  the 
vessels  holding  the  solutions  by  a  current  of  carbon  dioxide. 

The  solution  was  investigated,  one  portion  after  a  period 
of  22,  and  another  after  32  days. 

The  liquid  was  distilled  from  a  retort  after  tin'  addition 
of  oxalic  acid.  A  small  quantity  of  methyl  mcrcaptan  was 
collected, but  indol,  seatol, and  phenol  were  not  detected.  The 
chief  portion  of  the  distillate  consisted  of  phenyl  propionic 
acid.  The  residue  in  the  retort,  after  precipitation  of  the 
oxalic  acid,  was  found  to  be  mainly  glycocol,  which  was 
separated  in  the  form  of  the  copper  salt. 

A  second  experiment  was  conducted  similarly,  but  iu 
presence  of  a  small  quantity  of  air.  In  the  second  ex- 
periment, the  distillate  contained  phenyl  acetic  acid  as  well 
as  phenyl  propionic  acid,  the  former  being  the  larger 
amount.  In  both  cases  a  considerable  quantity  of  gelatin 
peptone  was  formed. 

The  author  supposes  that  by  the  complete  decomposition 
cf  gelatin  in  this  way,  one-half  is  converted  into  peptone, 
and  the  other  into  crystalloid  substances,  of  which  2 — 3  per 
cent    is  phenvlaniidopropionic  acid. 

The  fermentation  products  of  gelatin  differ  from  those 
of  ordinary  albumen,  iu  that  no  p-oxyphenylpropionic  acid 
nor  seatol  acetic  acid  are  formed,  and  also  by  the  presence 
of  large  quantities  of  aniiclo  acids  of  the  fatty  series  in  the 
case  of  the  gelatin  fermentation. — J.  15.  C. 
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Spirit.       H.    Borutrager. 
(Compare   this   Journal, 


Substances    Declining     in    Raw 

Zeits.  Anal.  Chem.    28,   670. 

1889,  64.) 

In-  continuation  of  the  author's  investigations  on  the  re- 
actions of  substances  occurring  in  raw  spirit,  the  principal 
characteristics  of  normal  propyl  alcohol  and  fermentation 
Duty]  alcohol  are  given. 

Normal  propyl  alcohol  has  a  pleasant  fruity  smell,  and 
boils  at  97  :  with  water,  at  87°.  Its  specific  gravity  is 
0-813,  and  it  is  readily  soluble  in  water.  It  is  not  extracted 
from  a  33  per  cent,  alcoholic  solution  by  shaking  with 
chloroform. 

Fermentation  butyl  alcohol  has  an  unpleasant  smell, 
recalling  that  of  fiisel  oil,  and  boils  at  108° — 109°.  Its 
specific  gravity  is  0-805,  and  it  is  only  sparingly  (1:  10) 
soluble  in  water.  It  is  extracted  from  its  solution  in  33  per 
cent,  alcohol  by  shaking  with  water.  When  dissolved  in 
alcohol  and  the  "solution  treated  with  three  drops  of  con- 
centrated hydrochloric  acid  and  10  drops  of  aniline,  a  red 
colouration  is  produced,  but  only  in  strong  solutions. 

If  raw  spirit  is  diluted  to  33  per  cent.,  and  then  shaken 
with  chloroform,  the  extract  will  contain  amyl  alcohol, 
acetal,  aldehyde,  and  fermentation  butyl  alcohol,  whilst 
ethyl  alcohol,  acetic  acid,  and  tertiary  butyl  alcohol  will 
remain  in  the  dilute  alcoholic  solution. — F.  S.  K. 


The  Development  mid  Prospects  of  the  Spirit  Manufacture 
in    Hungary.     A.   von  Asbrith.     Chem.  Zeit.  14,  65 — 66 
and  127  —  128. 
Hungary  being  a  wine-producing  country,  little   attention 
was  paid  to  the  manufacture  of  spirits   until  the  beginning 
of  this  century,  when  the  trade  being  found  profitable  grew 
largely,  and  soon  supplied  the  home  market  and   began  to 
produce  a  surplus  for  export.     To  meet  these  altered  con- 
dition-;   fiscal    changes    were    made    which     considerably 
hampered  the  industry.     In  1862  the  number  of   distilleries 
and   their  output   declined   considerably,  and   though  their 
burden  of  taxation  was  somewhat  reduced  in  1865,  yet  the 
many  small  distilleries  attached  to  estates  and  not  worked 
as  separate  enterprises  were  unable   to  compete  successfully 
with  tin-  large  manufactories.     For  the  relief  of  the  former 
measures  were  adopted  which  resulted   in  a  further  rapid 
growth,  until  production  was  again  checked  by  the  bounties 
^ranted  by  neighbouring  countries,  especially  Russia  and 
Koumania'.    But  the  regulations  then  in  force  were  successful 
neither  financially  nor  industrially,  as  may  be  gathered  from 
the  facts  that  the  tax  yielded  only  66  kr.  per  head,  while  in 
other  European  States'the  return  varies  from  2-25  fl.  to  5  fl. 
per  head,  and  that   the  favoured  small   distilleries  adopted 
wasteful  methods  of  working.    The  upshot  of  these  difficulties 
was  the  imposition  in  1888  of  an  uniform  tax  on  the  output 
of  spirit,  which  was  made  legal  in  both  Austria  and  Hungary 
and  had  the  following  provisions :    35  kr.  were   levied  on 
each  litre  of  alcohol  supplied  for  home  consumption,  which 
was  reckoned  at   1,878,000  hectolitres,  and  divided  among 
the  distilleries  in  due  proportion.     If  a  distillery  made  more 
than  its  allotted  share,  the  surplus  was  taxed  at  the  rate  of 
45  kr.  per  litre.     This  tax  was  not  levied  on  spirit  exported 
in  other  forms,  such   as   liqueurs,  nor  was   it   required  from 
spirit  for  industrial,  medicinal,  or  scientific  purposes,  a  duty  of 
\k  kr.  only  being  charged.     Spirit  for  export  was  also  made 
duty-free."     For  the   benefit   of   the   smaller   distilleries,  a 
bounty   of   3   fl.   per   hectolitre  for  those   producing   4—7 
hectolitres  per  day ;  of  4  fl.  for  those  producing  2—4  hecto- 
litres  per  day,  and  of  5  fl.  for  those   producing  less  than 
2  hectolitres  per  day  was  granted.     To  encourage  export,  a 
bounty  of  171,  kr.per  hectolitre-degree  on  untaxed  denatured 
spirit,  and  .'i  kr.  on  duty-paid  spirit  was   instituted,  with  the 
proviso   that    the  total' sum  thus  paid   should  not   exceed 
one  million   gulden,  to  ensure  which   only  half  the   bounty 
was  paid  at  the  time  of  export,  and  the  rest  at  the  end  of 
tin-  season.      Duty-free  spirit   is   denatured  witli  wood-spirit 
anil  pyridine  bases  ;  in  order  to  ensure  its  detection  if  added 

to   potable    liquids,   phenolphthalein   is   also  added.      An 

opinion  on  the   effect  of   these   regulations  cannot    be  given 
until  the  returns  are  available. 


In  conclusion,  the  author  remarks  that  the  Bohm-Freders- 
dorf  and  Ilger  stills  are  chiefly  used  in  the  larger  Hungarian 
distilleries ;  that  the  raw  materials  employed  include  maize, 
potatoes,  wheat,  rye.  sugar-beet,  molasses,  different  kinds 
of  fruit,  and  refuse  from  the  wine  and  sugar  manufactures. 
An  idea  of  the  size  of  the  industry  may  be  gathered  from 
the  fact  that  there  were,  in  1887,  65  distilleries  which  paid  a 
tax  of  more  than  20,000  fl.  apiece.— B.  B. 


The  Quality  of  Commercial  Alcohol.    J.  Szilagyi.    Chem. 

Zeit.  14,  66. 

Spiuit  made  on  the  estates  of  various  Hungarian  land- 
owners (see  preceding  abstract)  was  examined  for  fusel 
oil  by  the  Rose-Herzfeld  method  (this  Journal,  1888,  871) 
with  the  following  results  : — 


Source  of  the  Crude  Spirit. 


Alcohol. 


Fusel  Oil. 


Potatoes < 

Turnips < 

Maize 

Maize  and  potatoes 

Molasses 


Per  Cent,  by 
Weight. 

strut 

89-71 

80-50 
78-10 
81-95 
80-74 
81-85 


Per  100  Parts 
abs.  Ale 

0-.1279 

0-25C.fi 
0*793 

0-8178 
0- '200.8 
0-3629 
0-3745 


The  percentage  of  fusel  oil  increases  after  long  uninter- 
rupted use  of  any  form  of  continuous  still ;  on  cleaning  the 
still  used  for  the  production  of  maize  spirit  (see  table)  it 
fell  to  0-1671  per  cent.  The  process  of  purification 
commonly  adopted  consists  in  diluting  the  crude  spirit  to 
the  extent  of  about  50  per  cent,  with  water,  filtering  through 
linden-wood  charcoal  and  rectifying ;  the  portion  collected 
after  the  first  runnings  (which  are  not  marketable)  is 
known  as  "second  quality "("  secunda  sprit"),  the  next 
as  "  good  "  or  ordinary  quality,"  the  next  as  "  fine  quality," 
and  the  middle  fraction  as  "  finest  spirits  of  wine,"  after 
which  fractions  similarly  named  in  reverse  order  come  over, 
and  finally  last-runnings  and  fusel  oil.  The  character  of 
these  products  may  be  gathered  from  the  following  figures, 
which  were  obtained  by  the  examination  of  those 
manufactured  by  a  single  large  firm : — 


— 

Alcohol. 

Fusel  Oil. 

Remarks. 

Second  quality 

Per  Cent,  by 

Weisht. 

93-4 

Per  100  Parts 

abs.  Ale 

0-0208 

Perceptible  aldehyde 
reaction. 

Ordinary    do. 

93 '4 

o-o 

Trace  of  aldehyde. 

Fine            do. 

91-0 

n-o 

Spirits  of  wine 

94 -G 

o-o 

.. 

— B.  B. 

The  Action  of  Diastase  on  Ungelatinised  Starch.     C.  J. 
Lintner.     Brauer  and  Malzerkalcnder,  13,  83. 

The  author  has  made  some  experiments  to  determine  tin- 
action  of  diastase  at  various  temperatures  on  unaltered 
starch.  In  each  experiment  2  grms.  of  air-dried  starch 
were  treated  for  four  hours  with  50  ec.  of  malt  extract. 
The  solution  was  then  diluted  to  100  cc.  and  filtered 
from  unaltered  starch.  The  filtrate  was  inverted  with 
hydrochloric  acid,  the  glucose  formed  being  determined 
by    Fehling's    solution.       The    following    table    shows    the 
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percentage  of   dry   starch  converted    in  each  case  hy   the 
diastase : — 


Nature  of  Starch. 


Temperature. 


50°  C.      55°  C.      60°  C.       65°  C, 


Potato  starch 

Rice  starch 

Barley  starch 

Green  mall  starch 

Cured  malt  starch 

Wheat-en  starch 


0-18 

5-03 

52-68 

6*68 

9-68 

19-68 

12-18 

53-30 

;>-2-si 

23m10 

.-,8-05 

II2-13 

13 -07 

66*02 

1U '70 

62-23 

91'OS 

90-31 
81-14 
96-24 
96-26 
98-62 
94-68 


— H.  T.  P. 

A    New    System   of  Brewing.     R.  Wahl  and  M.  Henins. 

Der  Braumeister,  Chicago,  3,  88. 
The  authors  describe  a  new  system  of  brewing,  designed  by 
]..  Prison,  for  the  purpose  of  more  completely  utilising  the 
starch  of  raw  grain  and  malt.  The  raw  grain  is  mixed  with 
water  ami  lu-ated  to  a  temperature  of  about  115°  K. 
(14Sj°  C.)  in  a  closed  iron  boiler.  The  mixture  is  then 
cooled  to  55°  K.  (68f°  C),  ground  malt  is  added,  and  the 
whole  is  stirred  up  until  the  conversion  into  maltose  ana 
dextrin  is  complete.  Frisch  employs  for  these  operations 
Hollefreuud's  apparatus,  as  used  in  distilleries.  Further,  it  is 
possible  to  produce  by  means  of  this  apparatus  a  pale  all  malt 
beer.  In  this  ease  the  mash  is  boiled  in  vacuo  at  65 '  R. 
(81|°  C).  A  trial  mash  was  made  in  the  experimental 
brewing  station  at  Chicago,  using  maize  and  malt.  The 
ratio  of  sugars  to  non-sugars  in  the  raw  grain  wort  was 
100:51-7;  in  the  finished  wort  before  pitching,  100:44. 
The  finished  beer  gave  the  following  results  on  analysis : 
Saccharometer  reading,  4-15  percent.;  alcohol,  3-48  per 
cent.;  extract,  5-81  per  cent.;  sugar,  2-17  per  cent.; 
albuminoids,  0-48  per  eent.  ;  lactic  acid,  0'86  per  cent.; 
ash,  0- 17  per  cent.  The  beer  and  worts  were,  therefore,  of 
normal  composition. — H.  T.  P. 


PATENTS. 
Improvements  in  the  Preparation  of  Malt.    G.  Reininghaus, 

Mainz,  Germany.  Eng.  Pat.  5981,  April  8,  1H89.  6d. 
In  the  process  of  soaking  or  steeping  of  the  grain  (barley) 
in  breweries  and  brandy  distilleries,  the  grain  is  usually 
conveyed  to  the  steeping  troughs  by  means  of  elevators, 
carts,  spirals,  &C.  By  the  present  invention  the  grain  is 
earned  through  pipes  by  a  current  of  water. — A.  J.  K. 


An  Improved  Process  and  Apparatus  for  Testing  the 
Presence  of  Colouring  Matter  in  Wines.  L.  Mathieu 
and  .1.  Morfaux,  Coustantine,  France.  Eng.  Pat.  608;i, 
April  9,  1889.  8d. 
White  ungummed  silk  is  immersed  for  12  hours  in  a  bath 
of  one  part  of  nitric  acid  (63°  B.)  and  nine  parts  of  water  ; 
it  is  subsequently  well  washed  with  water.  A  bunch  of  silk 
so  treated  is  then  suspended,  by  means  of  a  ring,  from  the 
metal  cap  of  a  test  tube,  filled  with  the  wine  to  be  tested. 
The  immersion  in  the  wine  lasts  10  minutes,  after  which  the 
silk  is  pressed  between  the  ringers  and  plunged  into  a  tube 
containing  a  solution  made  up  as  follows  :  450  grms.  of 
neutral  acetate  of  lead  in  crystals  are  dissolved  in  1,000  grms. 
of  distilled  water  containing  20  cc.  of  glacial  acetic  acid  ; 
dilute  this  solution  with  10  times  its  volume  of  water.  If 
the  wine  be  unadulterated  with  colouring  matter  the  silk  as 
above  treated  turns  green,  greyish,  or  bluish,  according  to 
the  character  of  the  vintage.  If  any  red  tint  remains  it 
denotes  the  presence  of  some  of  the  red  eoal-tar  dyes,  or  of 
cochineal,  carmine,  or  orseille. — T.  L.  B. 


Improvements    in     the   Manufacture   of    German     Yeast. 

C.  K.  Bonne,  London.  Eng.  Pat.  6918,  April  25,  1889.  -Id. 

The  patentee  considers  that  the  worts  obtained  in  the  usual 

manner  do  not  contain  sufficient  albuminoid  for  the  proper 


growth  of  the  yeast,  and  he  extracts  a  further  quantity  from 
the  spent  grains  remaining  afterthe  usual  mashing. 

The  spent  grains  are  placed  in  a  high  pressure  convertor 
witli  a  little  water  and  a  small  quantity  of  acid  to  prevent 
" caramelisation,"  and  heated  for  :i — 4  hours  under  a  pres- 
sure of  about  four  atmospheres.  By  this  treatment  most  of 
the  albumen  will  have  become  soluble.  This  maybe  tillered 
from  the  residue  and  added  to  the  original  wort  anil  the 
yeast  grown  in  the  mixture. — A.  I..  S. 


Improvements  in  Apparatus  fir  Sterilising  Fermented 
Alcoholic  Liquors.  L.  A.  Enzinger,  Worms,  Hesse. 
Eng.  l'at.  8343,  May  20,  1889.     8d. 

The  inventor  passes  the  liquor  to  he  sterilised  through  three 
series  of  tubes,  each  series  being  arranged  in  a  water  tank. 
The  water  in  the  first  tank  is  kept  boiling  by  injected 
steam,  while  the  water  in  the  second  tank  is  kept  cold  by  a 
continuous  current  of  water,  the  third  tank  being  tilled  witli 
ice.  The  alcoholic  liquor  passing  through  the  tubes  is  thus 
first  of  all  heated  to  the  boiling  point,  which  completely 
sterilises  it,  then  cooled  as  much  as  possible  by  cold  water, 
and  lastly,  reduced  to  nearly  the  freezing  point  by  ice.  If 
beer,  or  any  other  liquor  containing  dissolved  carbonic  acid, 
be  treated  by  the  apparatus,  the  tanks  should  be  arranged 
one  above  another,  so  that  the  gas  disengaged  by  the 
heating  may  rise  into  the  cool  liquor  and  be  re-absorbed. 
Drawings  of  the  apparatus  accompany  the  specification. 

—A.  L.  S. 


Improvements  in  and  relating  to  Distillatory  Apparatus. 
A.  de  (Cunwald,  Paris,  Fiance.  Eng.  Pat.  16,478, 
October  18,  1889.     Hd. 

There  are  two  claims,  the  first  for  an  improved  method  for 
heating  the  still  by  steam,  and  the  second  for  a  valve  for 
regulating  the  amount  of  wash  passing  into  the  still, 
according  to  the  amount  of  spirit  distilling  off.  The  steam 
heater  consists  of  a  boiler  and  a  steam  jacket  to  the  still, 
the  steam  from  the  boiler  being  conducted  to  the  jacket  !>v 
one  pipe  and  the  condensed  water  run  back  to  the  boiler  1>\ 
another.  The  apparatus  may  lie  simplified  by  making  the 
boiler  also  serve  as  the  steam  jacket,  the  still  being  mounted 
over  the  boiler.  The  regulating  valve  consists  of  a  pressure 
gauge  attached  to  the  still,  which,  by  means  of  levers, 
controls  a  valve  on  the  pipe  conducting  the  wash  to  the 
still.  As  the  opening  by  which  the  vapours  escape  from 
the  still  is  of  constant  size,  so,  the  greater  the  amount  of 
evaporation,  the  greater  will  be  the  pressure  inside  the 
still,  and  the  regulating  valve  will  admit  more  wash,  and 
vice  versa).  Drawings  of  the  apparatus  accompany  the 
specification. — A.  L.  S. 


Improvements    in    or    relating    to   Apparatus  for  Manu- 
facturing   Aerated     Water    Beverages.      J.     McEwen, 

.Manchester.  Eng.  Pat.  20,490,  December  20,  18S9.  tid. 
The  apparatus  described  herein  belongs  to  that  class  iu  which 
aerated  waters  can  he  manufactured  "continuously."  A  is  a 
generator  in  which  the  carbonic  acid  gas  is  liberated,  and 
conducted  by  pipe  1)  into  the  gas-holder  B.  C  is  a  washing 
apparatus  through  which  the  gas  passes  on  its  way  to  the 
condensing  pump  through  pipe  E.  K  is  a  closed  "cistern, 
supplied  with  water  through  pipe  N  and  valve  U.  The 
condensing  pump  G  draws  a  combined  charge  of  gas  and 
water  through  the  three-way  cock  F,  and  delivers  it  into 
the  condensing  vessel  H,  from  whence  it  is  drawn  off  to 
the  bottling  machine.  The  escape  valve  V  is  adjusted  so 
that  the  excess  of  water,  charged  with  gas  thrown  by  the 
pump,  over  that  taken  away  by  the  bottling  machines,  is 
returned  to  the  tank  K,  through  the  contents  of  which  it  is 
distributed  by  the  perforated  inverted  trays  S  S  S.  'The 
weighted  relief  valve  U  serves  for  the  automatic  return  of 
the  charged  water  to  the  tank  K  when  the  valve  V  does  not 
take  it  away  from  the  condensing  vessel  at  a  sufficient 
rate.  The  apparatus  as  shown  is  capable  of  delivering  a 
"  continuous  "  supply  of  aerated  water. — 1\  C.  II. 
(For  drawing  see  top  of  next  page.) 
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Improvements  in  Apparatus  for  Syruping  Aerated  Water 
Beverages.  3.  McEwen,  Manchester.  Eng.  Pat.  20,845, 
December  28,  1889.     6d. 

The  improved  syruping  pump  will  be  understood  from  tbe 
annexed  illustration.  K  is  a  glass*  cylinder  enclosed  in  a 
metallic  easing  J,  in  this  is  a  pump  plunger  X  with  hollow 
piston  rod.  H  is  the  inlet  valve  of  the  pump  admitting  syrup 
from  pipe  F.  Q,  on  the  outer  end  of  the  rod,  is  the  outlet 
valve.  The  adjustable  screwed  tube  V,  provided  with  lock- 
nut  W,  regulates  the  stroke  of  the  pump,  and  hence  the 
quantity  of  syrup  delivered.  The  bottle  is  placed  as  shown, 
and  driven  upwards  by  the  treadle  B. — C.  C.  H. 

(For  drawing  see  next  column.) 


Improvements  in  or  Connected  with  Sterilising  Apparatus. 
J.  F.  H.  Gronwald  and  E.  H.  C.  Oehlmann,  Berlin,  Ger- 
many.    Eng.  Pat.  206,  January  6,  1890.     6d. 

See  under  XVIII.  (A.),  page  405. 


XVIII.-CHEMISTEY  OP  POODS,  SANITARY 
CHEMISTEY,  AND  DISINFECTANTS. 

(.4.)— CHEMISTRY  OF  FOOD. 

Sulphurous  Aeid  in  Preserved  Foods.  J.  Brand  Bayer. 
Ind.  and  Gewerbebl.  N.  F.  1889,  21,  703. 
The  limits  (in  Germany)  to  the  amount  of  sulphurous 
acid  allowed,  are  in  beer  10  mgr.  per  litre,  and  in  wine, 
20  mgr.  per  litre.  Direct  addition  of  sulphurous  acid  or 
its  salts  to  foods  for  preservative  purposes  is  not  allowed. 
The  author  has  detected  in  the  liquid  from  a  bottle  of 
preserved  asparagus,  0- 157  per  cent,  sulphurous  acid  and 
0-195  per  cent,  sulphuric  acid,  part  of  which  was  probably 
produced  by  oxidation  of  sulphurous  acid. — A.  L.  S. 


PATENTS. 


Further  Improvements  in  the  Preparation  and  Combination 
of  Animal  Substances  for  use  as  Food.  J.  L.  Johnston, 
London.     Eng.  Pat.  19,009,  December  29,  1888.     Gd. 

The  first  portion  of  this  specification  deals  with  thi'  pre- 
paration of  sterilised  pulverised  meat.  The  meal  operated 
upon  is  chopped  or  suitably  minced  and  heated  in  a  closed 
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vessel  at  a  temperature  of  from  240°  to  300°  F.  from  half  an 
hour  to  two  hours.  In  order  to  facilitate  the  reduction  of 
moisture  the  interior  of  the  vessel  is  connected  with  a  suit- 
able exhausting  apparatus.  It  is  sometimes  desirable  to 
admit  superheated  steam  to  the  interior  of  the  vessel  so  as 
to  effectually  destroy  all  spores  which  would  lead  to  subse- 
quent putrefaction,  or  the  interior  surfaces  may  be  cleansed 
by  the  use  of  an  antiseptic,  e.g.  bisulphite  of  lime.  The 
meat  is  then  removed  to  a  drying  room,  where  it  is  spread  on 
steam-heated  shelves  and  kept  at  a  temperature  of  100°  to 
180"  F.,  after  which  it  is  sufficiently  dry  to  be  comminuted 
or  pulverised.  The  second  portion  of  the  specification  deals 
with  the  preparation  of  non-coagulable  albumen.  This  sub- 
stance if  heated  becomes  first  coagulated  ;  at  a  temperature 
of  265°  F.  it  is  converted  into  a  deep  brown  jelly,  and  if 
heated  up  to  330°  F.  it  becomes  finally  liquid  and  does  not 
again  coagulate.  Albumen  so  prepared,  if  heated  with  an 
equal  bulk  of  meat  peptone,  solidities  to  a  jelly.  The  various 
substances  described  above  may  be  mixed  in  varying  pro- 
portions in  order  to  produce  a  suitable  food.  The  third 
portion  of  the  specification  describes  the  substitution  in 
such  foods  of  the  vegetable  product  "  Japanese  isinglass  " 
for  animal  gelatin. — C.  C.  H. 


Improvements  in  the  Manufacture  of  Butter.  J.  Boyd, 
Elmhurst,  Illinois,  U.S.A.  Eng.  Pat.  10,693,  July  2, 
1889.     8<i. 

The  Danish  method  of  securing  a  good  yield  of  butter  from 
cream  by  the  addition  of  a  small  quantity  of  skim  milk 
which  has  been  soured  by  heating  and  allowing  to  cool  is  not 
always  certain  in  its  action.  The  inventor  finds  this  is  due 
to  fluctuations  of  temperature  during  the  cooling,  and  rectifies 
the  defect  by  placing  the  milk  and  also  the  cream  used  in 
vessels  enclosed  in  a  non-conducting  casing.  The  operation 
is  then  as  follows  : — The  "  starter"  of  skim  milk  is  prepared 
by  heating  to  90°  F.  and  cooling  in  a  vessel  as  described 
above  for  24  hours ;  this  is  rubbed  through  a  hair  sieve  and 
added  to  the  cream  at  a  temperature  of  65°  F.  enclosed  in  a 
non-conducting  coated  vessel  in  the  proportion  of  one  pint 
of  "starter"  to  100  quarts  of  cream,  allowed  to  stand  24 
hours  and  then  churned.  The  yield  of  butter  is  then  fouud 
to  be  good  in  quality  and  quantity  and  uniform. — C.  C.  H. 


An  Improved  Infusing  Apparatus,  chiefly  Designed  for 
Use  in  obtaining  Infusions  of  Coffee  or  Tea.  E.  Kin- 
gaud,  Paris,  France.  Eng.  Pat.  13,224,  August  22, 
1889.     8d. 

A  metallic  boiler  is  connected  by  means  of  a  siphon  with 
an  upper  receptacle  of  glass  containing  the  substance  to  be 
infused.  The  boiler  is  provided  with  a  screw  valve,  having 
a  side  channel  for  the  admission  of  air.  The  water  being 
heated  is  caused  to  rise  up  the  siphon  into  the  receptacle, 
producing  a  vacuum  in  the  boiler.  On  discontinuing  the 
heating  of  the  boiler,  the  atmospheric  pressure  on  the  liquid 
in  the  receptacle  causes  it  to  descend,  but  the  valve  being 
now  opened  equalises  the  pressure  and  prevents  the  liquid 
saturated  with  coffee,  &c.,  from  descending  into  the  boiler 
during  the  time  of  the  infusion.  The  infusion  having  been 
made,  the  valve  is  closed  and  heat  again  applied  to  the 
boiler  for  a  few  seconds.  The  small  quantity  of  water 
remaining  in  the  boiler  is  vaporised  and  carries  the  air  with 
it.  A  vacuum  is  re-established  and  the  liquid  is  forced  out 
through  the  siphon,  leaving  the  residue  of  coffee,  &c,  the 
whole  aromatic  principle  having  been  expressed.  The 
infusion  is  thus  prevented  coming  in  contact  with  the  hot 
metal  and  is  drawn  oil  by  a  tap  near  the  bottom.  The 
principal  advantage  consists  in  obtaining  the  infusion  with- 
out heating  anything  but  the  water. — E.  S. 


Improvements  in  the  Preparation  of  Rennet  Powder  for 
Use  in  Cheesenuiking.  R.  Dendy,  Bristol.  Eng.  Pat. 
17,380,  November  2,  1889.     id. 

The  veils  are  finely  divided  and  then  macerated  in  a  solution 
of  common  salt  containing  from  12i-  to  18  per  cent,  of  salt. 
After  separation  of  the   mucus,  &c,  a  clean   extract   is 


obtained  by  filtration  and  a  further  quantity  of  salt  not 
exceeding  5  per  cent,  is  added.  The  rennet  precipitated  is 
dried  at  a  temperature  under  35°  C.  and  additional  salt 
added  according  to  tin-  desired  degree  of  concentration. 
The  extract  from  which  the  ferment  has  been  precipitated 
maybe  used  as  a  weak  solution  of  rennet  oras  a  menstruum 
for  the  preparation  of  liquid  extract  of  rennet.  The  patentee 
claims  that  the  ferment  as  prepared  above  yields  a  superior 
cheese  to  that  prepared  in  the  usual  way  by  the  aid  of  acids 
or  certain  preservatives. — C.  C.  H. 


An  Improved  Method  <;/'  and  Apparatus  for  Determining 

the  Quantity  of  Fat  in  Milk.  I.  K.  Lindstrom,  Akerby, 
Sweden.  Eng.  Pat.  20,859,  December  28,  1889.  Gd. 
The  fat  is  obtained  in  the  solid  state  and  in  this  respect  the 
method  is  an  improvement  on  the  older  methods,  where  tin- 
fat  is  obtained  in  a  liquid  or  semi-liquid  state.  10  cc.  of 
milk  are  measured  into  a  test  tube  and  a  similar  quantity  of 
Irydrochloric  acid,  either  alone  or  mixed  with  acetic  acid  or 
purpuric, is  added.  The  mixture  having  been  well  shaken  is 
introduced  into  a  narrow  cylinder  and  subjected  to  a  boiling 
temperature  for  15  minutes.  The  cylinder  is  then  placed 
horizontally  in  a  centrifugal  machine  and  the  machine 
rotated  at  a  speed  of  2,000  to  3,000  revolutions  per  minute 
for  five  minutes,  the  temperature  being  kept  at  55° — 60°  C. 
by  a  stream  of  water  running  through  the  machine;  revolu- 
tion is  continued  for  another  five  minutes  at  a  temperature 
of  10°C.  The  cylinder  is  then  removed  and  the  fat  may  be 
read  off  by  means  of  a  scale  and  vernier,  as  it  will  have 
deposited  itself  in  a  semi-transparent  layer  with  distinct 
edges.  A  large  number  of  tests  may  of  course  be  made  at 
one  and  the  same  time.  The  results  agree  very  well  with 
results  obtained  by  analysis.  Drawings  of  the  apparatus 
are  given  in  the  specification. — T.  L.  P>. 


Improvements  in  or  connected  with  Sterilising  Apparatus. 
J.  F.  H.  Gronwald  and  E.  H.  C.  Oehlmaun,  Berlin, 
Germany.     Eng.  Pat.  206,  January  6,  1890.     6d. 

The  invention  relates  to  apparatus  for  sterilising  milk  and 
other  liquids  in  bottles,  the  liquid  contained  in  which  can  be 
sterilised  under  steam  pressure,  thereby  preventing  the 
boiling  over  of  the  liquid,  and  the  bottle,  immediately  after 
the  operation,  can  be  closed  inside  the  apparatus,  without 
coming  in  contact  with  the  outer  atmosphere.  A  heating 
vessel  contains  a  stand,  with  receivers  for  the  bottles. 
Through  the  bottom  of  the  vessel  and  bottle  stand  a  rod, 
guided  in  a  stuffing-box,  passes,  and  carries  at  the  top  a 
press-plate,  while  at  the  bottom  it  is  connected  to  a  lever. 
The  bottles,  provided  preferably  with  Fritzner's  stoppers 
placed  loosely  upon  the  necks,  are  placed  upon  the 
receivers  in  such  a  manner  that  the  press-plate  in  descending 
closes  all  the  bottles  simultaneously.  The  vessel  being  filled 
with  water,  the  cover  is  bolted  on,  and  heated  by  steam. 
The  milk  is  gradually  raised  to  boiling  point ;  the  steam 
meanwhile  tilling  the  interior  of  the  apparatus,  not  only 
sterilises  the  air,  but,  by  its  pressure,  prevents  the  rising  and 
boiling  over  of  the  milk,  and  allows  the  bottles  to  be  almost 
completely  filled,  instead  of  partially,  as  in  the  ordinary 
method.  Sterilisation  having  been  completed,  the  pressure- 
plate  is  drawn  down,  and  all  the  bottles  closed  simultaneously. 
"  As  a  mixture  of  air  and  steam  was  contained  in  the  appa- 
ratus during  boiling,  the  refrigeration  of  the  milk  in  the 
bottles  will  not  produce  any  appreciable  vacuum  to  affect 
the  contents  injuriously." — E.  S. 


(JS.)— SANITARY  CHEMISTRY. 

Experiments  on  the  Movements  of  Sewer  Air  at  Wimbledon, 
1888.  W.  S.  Crimp.  Proceedings  of  the  Institution  of 
Civil  Engineers,  97.     Part  3. 

This  paper  gives  an  account  of  a  long  series  of  experiments 
made  by  the  author  to  determine  exactly  the  causes  which 
influence  the  movements  of  air  in  a  sewer.  It  has  generally 
been    supposed    that    the   direction   of    such    movements 
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depended  upon  differences  of  level  or  differences  of  tempera- 
ture. These  suppositions  are,  however,  shown  to  he  quite 
erroneous,  and  the  author  conclusively  establishes  that  in 

many  instances  the  movements  are  in  a  direction  contrary 
to  that  in  which  it  should  he,  according  to  the  conditions  of 
one  or  other  of  these  circumstances.  Further,  the  air 
currents  may  be  downward  or  upward,  and  entirely  depends 
upon  the  direction  and  effects  of  the  wind.  His  conclusions 
arc.  "  that  the  wind  is  the  only  agent  affecting  sewer  venti- 
lation which  need  he  recognised,  and  its  proper  utilisation  is 
a  simple  and  inexpensive  matter." — C.  C.  H. 


PATENTS. 


Improvements  in  the  Treatment  of  Sewage.    T.  Donnithorue, 
Mill  Hill.     Eng.  Pat.  11,663,  August  13,  1888.     lid. 

This  specification  will  not  admit  of  proper  abstraction.  It 
deals  with  the  transportation  of  the  sewage  and  a  combina- 
tion of  processes  for  the  treatment  of  the  latter,  for  details 
of  which  the  original  must  be  consulted. — C.  C.  H. 


Improvements  relating  to  the  Treatment  of  Sewage,  and  to 
Apparatus  therefor.  W.  Clark  and  W.  A.  Clark,  Charlton, 
and  K.  Ginmau  and  W.  Ginman,  Plumstead.  Kng.  Pat. 
14,108,  October  1,  1888.     Is.  Id. 

The  sewage  is  diverted  into  channels  from  the  main  sewer, 
and  each  of  such  channels  communicates  with  a  closed  filter. 
The  tilter  is  cylindrical ;  the  walls  of  the  cylinder  are  formed 
of  sheets  of  gauze  or  other  fabric  containing  between  them 
a  bed  of  filtering  material.  The  interior  of  the  cylinder  is 
provided  with  a  revolving  scraper  or  "  flyer,"  like  a  centri- 
fugal pump,  and  this  serves  the  double  purpose  of  imparting 
centrifugal  force  to  the  water,  and  hence  an  urged  filtration, 
and  also  scrapes  the  interior  of  the  filter  clean,  forcing  the 
solid  matter  through  a  door  and  valve  in  the  bottom  of  the 
filter.  The  liquid  from  the  filter  is  conducted  away  by 
channels  beneath  each  row  of  filters,  and  the  solid  matter 
from  the  filters  is  conveyed  away  by  an  endless  band. 

— C.  C.  H. 


Improvements  connected  with  Apparatus  employed  for 
Softening  or  for  Clarifying  Water.  A.  K.  Brown, 
London.     Kng.  Pat.  14,761,  October  13,  1888.     Sd. 

This  invention  describes  modifications  in  the  arrangements 
of  the  settling  plates  in  the  well-known  "  subsidence  "  form 
of  apparatus  used  in  the  process  of  water  softening.  The 
first  modification  described  and  illustrated  shows  the 
corrugated  plates  employed  with  the  line  of  corrugations 
placed  alternately  vertically  and  horizontally.  (2.)  Plain 
flat  sheets  inclined  may  be  set  in  a  tank  to  fulfil  similar 
functions.  (3.)  Plain  sheets  may  be  disposed  in  a  tank  so 
that  one  of  their  ends  can  be  moved  or  shaken  in  order  to 
loosen  the  deposit  which  settles  upon  them. — C.  C.  H. 


Improvements  relating  to  the  Filtration  of  Water  and  to 
Apparatus  therefor.  G.  1).  Gersou,  Hamburg,  Germany. 
Eng.  Pat.  15,330,  October  24,  1888.     Sd. 

The  filtering  apparatus  herein  described  is  applicable  to  the 
filtration  of  water  for  technical  purposes  merely  by  the 
removal  of  the  suspended  matter  and,  in  addition,  its  further 
purification  for  drinking  purposes.  Cylindrical  vessels  are 
suspended  in  pairs  on  trunnions  and  suitably  connected  ; 
these  are  piacked  with  sponge  compressed  between  perforated 
plates  operated  by  a  screw  external  to  the  cylinder.  The 
upper  portion  of  the  filter  is  packed  with  pumice  stone, 
and  both  this  and  the  compressed  sponge  may  be  saturated 
with  an  antiseptic  insoluble  salt,  such  as  tannate  of  iron. 
If  the  water  is  to  be  used  for  domestic  purposes  after  treat- 
ment in  the  filters  above  described,  it  is  passed  through  a 
similar  pan  packed  with  treated  pumice  stone. — C.  C.  H. 


Improved  Apparatus  for  Screening   and    Extracting  the 

Suspended  Matter  from  Sewage  or  other  Liquid.     C.  F. 
Gower,  Ipswich.     Eng.  Pat.  1144,  January  22,  1889.     Sd. 

The  improved  screening  apparatus  is  set  in  a  chamber 
through  which  the  sewage  passes.  It  consists  of  a  continuous 
web  of  wirework  passing  over  two  rollers,  one  set  in  the 
screening  chamber  and  below  the  level  of  its  bottom,  the 
other  some  little  distance  above  the  top  of  the  walls  of  the 
chamber.  On  the  exterior  surface  of  the  web  of  wirework 
strips  of  iron  forming  shelves  or  pockets  are  secured. 
Potation  of  the  upper  drum  secures  the  movement  of  the 
continuous  screen,  bringing  with  it  the  matter  separated. 
This  drops  off  into  a  suitable  receptacle,  or  is  removed  by 
revolving  brushes  to  which  an  endwise  motion  is  also  given. 

— C.  C.  II. 


An  Improved  Method  for  Softening  and  Clarifying  Water 
and  Apparatus  therefor.  L.  Archbutt  and  11.  M.  Deelcy, 
Derby.     Eng.  Pat.  1791,  February  1,  1889.     Sd. 

When  water  is  softened  by  Clark's  process,  the  precipitate, 
formed  takes  several  hours  to  settle.  If,  however,  when  the 
reagents  have  been  added,  the  settled  precipitate  from  a 
former  operation  be  thoroughly  mixed  with  the  water  under 
treatment,  the  settlement  is  much  more  rapid,  indeed  half  an 
hour  suffices  to  obtain  water  sufficiently  free  from  solid 
matter  for  most  purposes.  The  apparatus  described  consists 
of  a  tank  large  enough  for  the  precipitation,  a  reagent  vessel 
from  which  the  precipitating  agent  is  added,  and  a  well 
inside  the  precipitating  tank  provided  witli  a  trajeetor  so  as 
to  secure  a  thorough  circulation  and  consequent  mixture  of 
the  water  and  the  reagents  used.  A  series  of  perforated 
pipes  along  the  bottom  of  the  tank  are  provided,  so  that  by 
means  of  steam  or  air  the  mud  from  a  previous  operation 
can  be  mixed  with  the  freshly  treated  water. — C.  C.  H. 


Improvements  relating  to  the  Treatment  of  Feculent  Matter, 
and  to  Apparatus  therefor.  II.  II.  Lake, London.  From 
J.  Hirshfeld,  Philadelphia,  U.S.A.  Eng.  Pat.  6528, 
April  16,  1889.     Sd. 

In  specification  of  Eng.  Pat.  17,793  of  1888,  the  present 
patentee  described  a  form  of  closet  or  receiver  for  feculent 
matter  similar  to  Moule's  earth  closet.  The  present  specifi- 
cation describes  various  improvements  effected  in  the 
arrangements  of  the  parts  of  the  apparatus  referred  to, 
such  improvements  being  covered  by  18  claims. — C.  C.  H. 


Improvements  in  and  relating  to  Means  for  Purifying 
Water.  .1.  Davis,  Allegheny,  Pennsylvania,  U.S.A. 
Eng.  Pat.  7630,  May  7,  1889.     Sd. 

The  patentee  describes  at  considerable  length  an  improved 
apparatus  for  the  treatment  and  purification  of  water. 
Generally  described  this  consists  of  an  oblong  closed  vessel 
with  convex  sides  and  a  dished  top  and  bottom  containing 
filtering  material  resting  oil  a  perforated  false  bottom. 
Filtering  materials  similar  to  those  usually  employed  rest 
on  this  perforated  bottom.  Prior  to  entering  the  filter  the 
incoming  water  drives  a  turbine  which  works  air  pumps  for 
the  purpose  of  aerating  the  water,  and  also  actuates  a  series 
of  vertical  agitating  shafts  provided  with  blades  which 
effectually  stir  up  the  filtering  beds  so  as  to  secure  "  a  free 
passage  of  the  water  through  it."  The  incoming  water  is 
also  mixed  in  proper  proportions  with  a  suitable  reagent, 
e.g.,  alum,  so  as  to  "coagulate  the  animaleular  and  other 
impurities." — C.  C.  H. 


(  C)— DISINFECTANTS. 

PATENTS. 

Self-acting    Apparatus   for    the    Periodic    Misprision    of 

Disinfectants,    Antiseptics,    or    other    Substances   of   a 

like   Nature   in   the  Form  of  Jets  and    Sprays.     A.  It. 

Upward,  London.    Eng.  l'at.  2248,  February  8, 1889.    8d. 

In  this  apparatus  a  jet  of  water  is  utilised  to  produce  an  air 

blast  which  actuates    the   sprays  or  jets.     A  jet  of   water  of 
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high  pressure  issuing  from  a  nozzle  of  small  aperture 
flows  into  a  passage  somewhat  larger  than  the  nozzle  and 
immediately  opposite  it,  and  in  so  doing  draws  air  in  with  it, 
and  both  enter  an  air-tight  vessel  in  which  is  a  float  actuating 
a  waste  valve  bo  adjusted  as  to  provide  an  air-tight  space  in 
the  upper  part  of  the  vessel  for  the  eorapressed  air.  A  pipe 
communicating  with  the  air  space  supplies  the  spray  with 
the  necessary  blast.  To  obtain  an  intermittent  action  of  the 
sprays,  the  above  vessel  is  combined  with  a  tap  controlling 
the  supply  of  water,  and  consists  of  a  counterbalanced 
lever  and  bucket  fitted  to  the  tap,  the  bucket  lever 
periodically  opening  and  closing  the  valve  by  the  variation 
of  its  weight  by  being  first  filled  from  a  tipping  cup,  supplied 
by  an  independent  minute  and  accurately  adjusted  drip 
fiom  the  main,  and  then  afterwards  emptied  by  a  minute 
aperture  at  the  bottom  of  the  bucket.  "Where  the  spray 
is  only  occasionally  required,  the  valve  connecting  the 
nozzle  with  the  water  supply  is  so  connected  with  the  door 
of  the  place  in  which  the  spray  jet  is  placed,  that  it  is  opened 
by  the  opening  of  the  door.  The  valve  is  fitted  with  a  dash- 
pot,  which  only  allows  the  valve  to  close  slowly."— E.  S. 


A    New    Disinfectant   and   Deodoriser.      A.    .7.    Shitton, 
Heading.     Eng.  Pat.  2537,  February  13,  1889.      id. 

The  new  disinfectant  consists  of  iodine  dissolved  in  an 
alkaline  iodide,  e.g.,  1  oz.  of  iodine,  2  oz.  of  potassium  iodide, 
1  gallon  of  water. — C.  C.  II. 


XIX.-PAPER,  PASTEBOAED,  Etc. 

Tobacco  Juice  as  a  Reagent  for  Lignin.     A.  Ihl.     Chem. 

Zeit.  14,  67. 

See  under  XXIII.,  page  418. 


On   the  Physical   Changes   of  Paper    when  Stored.     W. 

Herzberg.     Mittheil.  der  Kou.  techn.  Versuchsanstalten, 

1890,  50—52. 
The  author  has  examined   at  different  times  three  kinds  of 
paper  which  were  stored  away  for  the    last    three  years. 
These  papers  had  the  following  composition  : — 
I.  Made  of  pure  rags. 

II.  Made  of  75  per  cent,  rags  and  25  per  cent,  sulphite- 
cellulose. 

III.  Made  of  40  per  cent,  rags  and  60  per  cent,  sulphite- 
cellulose. 

The  object  of  the  examinations  was  to  find  out  whether 
the  papers  had  changed  as  regards  tearing  length  and 
elongation  at  fracture.  The  result  in  all  cases  was  that 
the  papers  had  not  changed  during  the  time  mentioned. 
The  author  points  out  that,  even  in  the  most  carefully 
manufactured  papers,  no  sheet  is  of  an  entirety  uniform 
firmness.  Therefore  slight  differences  in  the  tearing  length 
and  elongation  at  fracture  are  by  no  means  sufficient  for 
conclusions  to  be  drawn  on  variations  in  these  respects. 
It  has  been  stated  (compare  this  Journal,  1888,  689)  that 
the  firmness  of  paper  sized  with  resin  increases  by  storage, 
and  that  the  tensile  strength  of  paper  prepared  with  the 
addition  of  sulphite-cellulose  is  diminished  by  storage, 
whilst  paper  made  from  rags  does  not  suffer  in  this  respect. 
The  author  does  not  deny  the  possible  correctness  of  these 
statements,  but  thinks  they  are  riot  proved  conclusively 
and  no  prejudice  based  upon  the  few  existing  experiments 
should  be  raised  against  a  certain  class  of  raw  materials. 
Moreover,  the  very  important  influence  which  moisture  has 
upon  the  firmness  of  paper  has  in  many  instances  been  over- 
looked, and  the  author  feels  sure  that  no  comparative  tests 
for  firmness  are  conclusive,  unless  made  under  equal  or 
similar  conditions  of  atmospheric  moisture. — H.  S, 


PATENTS. 

An  Improved  Portable  Machine  fur  Testing  the  Strength 
if  Taper.  W.  Sinclair,  Glasgow.  Eng.  Pat.  3161 
February  22,  1889.     M. 

This  machine  is  shown  in  front  and  side  elevation  in  Figs.  1 
and  •>.     It  consists  of  two  bars  A,  to  the  ends  of  which  are 

Fig.  1.  Fig.  2. 
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fixed  two  cross-pieces  B  and  Bj,  forming  a  rectangular  frame. 
Sliding  freely  on  the  rods  A  are  two  other  cross-pieces  C 
and  D.  C  is  rigidly  connected  with  the  bolt  E  which  passes 
loosely  through  the  cross-piece  D.  C  anil  D  are  kept  apart 
by  the  spiral  springs  G  surrounding  the  rods  A,  and  1)  is 
kept  from  B,  by  the  stop  H  fixed  on  the  bolt  E.  The  paper 
to  be  tested  is  clamped  to  B  and  1)  as  shown  by  the 
dotted  line  O  in  Fig.  2.  By  moving  the  thumb-screw  F 
the  cross-piece  C  is  brought  towards  B,.  At  the  same 
time  pressure  is  communicated  through  the  springs  G  to 
the  cross-piece  D  and  therefore  to  the  strip  of  paper,  until 
the  latter  breaks.  The  pressure  required  to  break  the  paper 
is  recorded  by  the  pointer  K  on  the  dial  I,.  The  dial  is 
fixed  to  a  box  I  which  is  itself  attached  to  the  cross-piece  D 
by  the  piece  of  metal  Dt.  The  rod  C\  is  fastened  to  the 
cross-piece  C.  As  the  latter  descends,  the  rod  C\,  which  is 
furnished  with  a  rack,  actuates  a  small  pinion  connected 
with  the  pointer  K  and  causes  the  latter  to  move  over  the 
dial.— E.  J.  B. 


Improvements   in    the    Preparation    of    Tissue     Transfer 

Paper   and    of    Printed    Transfers   for     Transferring 

Designs  on   to   Pottery  Ware.     T.    Phoenix,  Newcastle- 

uuder-Lyme,  and  G.  Kirk,   Uttoxeter.     Eng.  Pat.  4264, 

March  11,  1889.     Sd. 

In  many  eases  it  is  desirable  to  print  the  designs  on  transfer 

paper  immediately  after   it  has   been  sized.     Hitherto  this 

has  not  been  possible  in  the  case  of  rolls  of  paper  owing  to 

the  thinness  of  the  paper.     According  to  this  invention  the 

paper  is  first   sized  by  leading  it    over   the  upper  part  of  a 

roller,  the  lower  half  of  which  dips  into   a  trough   of  size, 
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then  passing  it  over  a  roller  covered  with  india-rubber, 
which  presses  the  paper  against  the  engraved  printing 
roller.— E.  J.  B. 


Improvement  in  Medicating,  Odorising,  and  Disinfecting 
Paper.  YV.  YV.  Cosley,  London.  Eng.  Pat.  4558, 
March  15,  1889.     id. 

Tereiiene  is  incorporated   with    the    paper   cither   in    the 
course  of  manufacture  or  subsequently. — E.  J.  B. 


Improvements  in  the  Treatment  of  the  Recovered  Ash  of 
Paper  Mills.  J.  YV.  Kynaston,  Liverpool,  and  J.  Suther- 
land, Ballyclare.     Eng.  Pat.  5779,  April  4,  1889.     6rf. 

I.\  the  manufacture  of  paper  the  raw  material  is  heated 
under  pressure  with  caustic  soda  solutions.  This  becomes 
largely  contaminated  with  silica  and  alumina  from  the  fibre 
to  the  extent  of  about  15  per  cent,  of  the  whole  soda  present, 
as  well  as  with  various  resinous  products.  The  soda 
solution  is  thus  both  reduced  in  strength,  and  the  impurities 
introduced  are  harmful  in  its  further  utilisation.  The 
inventors  add  sodium  bicarbonate  to  the  solution  convert- 
ing any  caustic  soda  present  into  the  monocarbonate,  the 
bicarbonate  being  simultaneously  reduced.  Under  these 
circumstances  the  silica  and  alumina  combine  and  are 
precipitated,  especially  on  warming.  The  precipitate  may 
be  at  once  filtered  off  or  removed  with  the  calcium  carbonate 
formed,  when  the  liquors  are  eausticiscd. — S.  G.  R. 


Improvements  in  Machinery  for  Refining  and  Finishing 
Half-Stuff  in  Paper  Making,  and  in  Hydrostatic 
Balances  fir    Changing    the    Contents    of   the    Pulp 

Reservoirs.     E.    Eaviers    Ills,    Gromelle,    Erance.     Eng. 
Pat.  8509,  May  22,  1889.     lid. 

Underneath  a  beater  of  the  ordinary  form,  but  with  the 
knives  somewhat  closer  together,  are  placed  two  tanks  with 
semi-circular  bottoms,  and  provided  with  agitators.  These 
tanks  are  connected  with  each  other  and  with  the  overhead 
beater  by  means  of  pumps.  One  of  the  tanks  being  tilled 
with  half-stuff,  the  pumps  are  started  and  the  "  half-stuff" 
is  pumped  into  the  beater.  It  passes  under  the  roll  and 
then  into  the  other  chest.  If  necessary  the  pulp  can  he 
passed  again  through  the  beater. — E.  J.  li. 


A  Process  for  Producing   Cupr-ammonia.    C.   E.   Hime, 

London,  and  J.  H.   Noad,   East  Ham.     Eng.   Pat.  7716, 
May  8,  1889.     id. 

See  under  VII.,  page  391. 


Improved  Method  of  and  Apparatus  for  Recovering 
<  In  micals  from  Solutions,  or  whin  mi. nd  with  Substances 
which  are  Volatilisuble  or  Destructible  by  Meat,  espe- 
cially adapted  for  Recovering  Soda  from  Waste  Liquors 
of  Pulp  Digesters.  M.  B.  Mason,  S.  1).  Warren,  and 
E.  Warren,  Boston,  U.S.A.  Eng.  Pat.  20,908,  December 
31,  1889.     8rf. 

The  principle  of  the  process  is  very  simple  and  ca7i  best  he 
gathered  by  a  description  of  the  apparatus  employed.  The 
liquors  to  be  treated  are  first  evaporated  to  about  35°  B., 
and  then  fed  into  the  combustion  chamber  b  of  the  furnace  A 
by  the  pipe  «•'',  which  is  in  connexion  with  the  pipe  a. 
Attached  to  this  latter  tube  also  are  pipes  a1  and  a-  regulated 
by  cocks  a4,  by  which  steam  and  oil  can  be  blown  in 
respectively.  The  tube  a  acts  as  an  "  atomiser  "  or  pulveriser. 
The  oil  is  used  to  heat  the  chamber  in  the  beginning  of 
the  operation ;  subsequently  it  can  be  shut  off,  and  the 
temperature  maintained  by  the  combustion  of  the  cai 
bonaecous  matter  present  in  the  liquors.  The  products  of 
combustion  pass  through  b-  into  the  chamber  4l,  in  which 
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is  situated  the  boiler  C,  heated  by  ordinary  tubes.  The 
gases  then  pass  to  the  condenser  e,  where  any  particles  of 
soda,  mechanically  carried  over,  are  washed  out  by  the 
water-spray  /,  and  the  wash  liquors  are  removed  by  the 
pump  1).  The  fused  soda  in  the  chamber  b  flows  out  by  the 
duct  b3  to  the  exterior,  and  is  received  in  suitable  vessels. 

— S.  G.  K. 


XX.-FINE  CHEMICALS.  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Report  on  JVew  Drugs  and  Fine  (  'hcniiviits.     Merck's 
Bull.  1890  [2],  9. 

Aluminium  Aveto-tartrate. — This  salt  is  prepared  in  trans- 
parent, very  faintly  yellowish,  crystalline  granules,  soluble 
in  water,  but  insoluble  in  alcohol,  ether  and  glycerol.  Its 
value  as  a  therapeutic  agent  is  due  to  its  caustic  astringent 
properties,  with  which  it  combines  further  value  as  an 
energetic  disinfectant.  These  properties  were  full}7  tested 
and  ascertained  in  1885  by  Schaffer,  of  Bremen,  and  Lange, 
of  Copenhagen.     Mixed  with  boric  acid  or  some  indifferent 
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substance  it  is  very  effective  in  the  destruction  of  nasal 
polypi  (Berliner  Klin.  Wochenschr.  1889  [30]).  A  50 
per  cent,  solution  is  recommended  by  Michaelis  as  a  wash 
for  chilblains. 

Cocaine  Phenate. — This  is  a  slightly  coloured  substance 
of  the  consistency  of  honey,  readily  melting  when  heated, 
aud  containing  about  75  per  cent,  of  the  cocaine  alkaloid. 
It  is  completely  soluble  in  50  per  cent,  alcohol,  the  solution 
possessing  a  faint  odour  of  phenol.  Viau  (Noveaux 
Remi-des,  1887,  192)  has  found  it,  administered  hypo- 
dermically,  a  very  valuable  local  anaesthetic  in  dental 
operations.  Experiments  in  8G  cases  showed  that  complete 
topical  anaesthesia  is  produced  without  any  subsequent 
derangement.  Viau  uses  an  alcoholic  solution  of  the  salt 
of  0-08  per  cent,  strength  (1  in  1,250).  Von  Oefele  has 
employed  cocaine  phenate  with  success  in  nasal,  gastric, 
conjunctival  and  other  forms  of  catarrh.  He  finds  also 
that  painting  or  rubbing  with  a  1  per  cent,  solution  of  the 
phenate  in  30  per  cent,  alcohol  is  effective  for  the  treatment 
of  all  local  pains. 

Salol. — Lowenthal  finds  that  Koch's  "  Comma  Bacillus," 
which  flourishes  on  a  nutritive  basis  containing  pancreatic 
juice,  is  speedily  killed  in  the  presence  of  salol,  for  the 
pancreatic  ferment  brings  about  the  resolution  of  the  salol 
into  salicylic  acid  and  phenol,  which  completely  sterilise 
such  a  culture.  He  proposes  large  doses  as  a  prophylactic, 
and  larger  still  as  a  remedy  for  Asiatic  cholera. 

Sodium  Dithiosalicylate,  "  No.  11." — (H.  Baum,  Ber. 
22,  Part  3  (Patents),  175).  Dithiosalicylic  acid  is  a  com- 
pound of  two  molecules  of  salicylic  acid  connected  by  a 
two-atoni  molecular  bond  of  sulphur — 

C6H3(OH)(CO.OH)-S.S-C6H3(OH)(CO.OH). 

The  substance  in  question  is  the  sodium  salt  of  one  of  several 
isomeric  acids.  The  discoverer  distinguishes  this  particular 
isomeric  acid  as  "  No.  11,"  and  its  sodium  salt,  that  under 
consideration,  forms  a  greyish  white  and  very  hygroscopic 
powder,  completely  and  easily  soluble  in  water.  From  its 
solution  the  dithiosalicylic  acid  is  precipitated  in  yellow 
viscid  drops  on  the  addition  of  stronger  acids.  Lindenborn 
(Frankfort-on-the-Maine)  concludes  as  the  result  of  a  series 
of  experiments,  that  sodium  dithiosalicylate  No.  11  is 
preferable  to  sodium  salicylate  in  articular  rheumatism, 
&c.  (Berliner  Klin.  Wochenschr.  1889,  568).  The  pre- 
ference is  based  on  smaller  dose  required,  prompt  and 
reliable  action  and  entire  freedom  from  ill  accessory  effects. 
The  antiseptic  potters  of  the  dithiosalicylate  were  found 
by  Hueppe  to  be  largely  superior  to  those  of  the  single 
salicylate. 

Zinc  Permanganate. — This  salt  forms  crystalline  granules 
of  a  violet-brown  colour.  Like  the  potassium  salt  it  is  very 
soluble  in  water.  Berkeley  Hill  (Lancet,  1889,  June  29th) 
lias  used  it  long  and  successfully  in  all  forms  of  Urethritis. 
A  special  characteristic  of  the  action  of  the  drug  was  the 
total  absence  of  any  irritation.  However,  only  very  dilute 
solutions  are  to  be  used,  such  as  one  part  of  the  salt  in 
4,000  of  water.  Like  the  potassium  salt,  this  salt  should 
never  be  compounded  with  alcohol,  glycerol,  sugar,  or  dry 
or  fluid  vegetable  extracts,  or  there  may  be  danger  of 
explosions. 


Oxidation  Products  of  Quinoidine.     H.  Strache.     Monatsh. 

10,  642—646. 
Cinchomeronic  acid,  which  is  at  the  present  time  obtained 
by  the  oxidation  of  quinine  (  Weidel  and  Schmidt's  method), 
can  be  prepared  at  a  smaller  cost  from  the  resinous  by- 
products known  commercially  as  quinoidine,  which  are 
obtained  in  the  preparation  of  quinine. 

For  this  purpose  the  quinoidine,  reduced  to  pieces  thrc 
size  of  hazel-nuts,  is  treated  in  quantities  of  200  grms.  with 
3  kilos,  of  commercial  concentrated  nitric  acid,  and  the 
mixture  boiled  for  5  to  6  days  until  ammonia  produces  no 
precipitate  in  the  diluted  solution,  the  acid  which  evaporates 
during  the  process  being  continually  renewed ;  about  26  kilos. 
of  acid  are  required  for  the  oxidation  of  800  grms.  of 
quinoidine.  After  evaporating  the  acid  on  the  water-bath 
and  repeatedly  evaporating  with  water,  a   small   quantity 


(7  •  3  grms.)  of  the  copper  salt  of  a-pyridinetricarboxylic  acid 
separates  from  the  thick  syrup  in  crystals.  This  salt  is 
separated  by  filtration,  the  filtrate  diluted  with  cold  water, 
the  solution  filtered  from  the  brown  resinous  precipitate, 
and  then  treated  with  excess  of  copper  acetate.  A  green 
precipitate  (A)  is  thus  produced,  and  on  standing  for 
several  days  its  quantity  increases  considerably.  The  acid 
filtrate  is  then  evaporated,  whereon  most  of  the  cincho- 
meronic acid  separates  in  crystals :  on  standing  for  some 
time  two  further  crops  (B)  of  crystals  an-  obtained,  and 
finally  crystals  of  cinchomeronic  acid  nitrate  separate  from 
the  solution,  tin  diluting  the  mother-liquors  with  ;i  lan_'e 
quantity  of  cold  water  a  resinous  precipitate  is  formed  at 
first,  then  a  yellow  substance  (C)  separates,  and  the  filtrate 
from  the  latter  yields,  on  addition  of  sodium  acetate,  a 
considerable  quantity  of  a  yellowish-green  copper  salt,  which 
was  not  further  investigated.  The  filtrate  from  this  salt, 
after  removing  the  copper  with  hydrogen  sulphide  and 
evaporating,  yields  a  further  crop  of  crystals  of  the  same 
nature  as  (B). 

The  precipitate  (A)  contains  the  copper  salt  of  a-pyridine- 
tricarboxylic acid,  free  chinehoraeronic  acid,  and" a  con- 
siderable quantity  of  a  dark  yellow  amorphous  compound. 
It  is  first  repeatedly  extracted  with  boiling  water;  the 
copper  salt  which  remains,  in  an  almost  pure  condition,  is 
decomposed  with  hydrogen  sulphide  and  the  a-pyridinetri- 
carboxylic acid  recrystallised  from  hot  water.  The  aqueous 
extract  is  evaporated,  the  residual  cinchomeronic  acid 
crystallised  once  from  water  and  then  dissolved  in  hot 
hydrochloric  acid ;  on  cooling,  the  hydrochloride  separates 
in  crystals. 

The  crystals  (B)  consist  essentially  of  cinchonic  acid  which 
can  be  purified  by  dissolving  in  boiling  water,  precipitating 
with  copper  acetate,  decomposing  the  copper  salt  with 
hydrogen  sulphide,  and  recrystallising  the  acid  from  hot 
water  with  addition  of  animal  charcoal. 

The  precipitate  (C)  contains  a  small  quantity  of  cincho- 
meronic acid,  which  can  be  extracted  by  treating  with  dilute 
hydrochloric  acid;  the  residue  dissolves  readily  in  hot 
concentrated  hydrochloric  acid,  and  on  cooling  the  hydro- 
chloride of  nitroquiuoliuemouocarboxylic  acid  separates  in 
crystals.  This  salt  is  decomposed  on  warming  with  water, 
yielding  thefree  acid,  and  when  sublimed  it  gives  LaCoste's 
o«a-nitroquinoline  in  colourless  plates  melting  at  153° — 154°. 

The  quantities  of  the  various  products  obtained  by  the 
oxidation  of  800  grms.  of  quinoidine  with  26  kilos,  of  nitric 
acid,  as  described  above,  are  as  follows  : — 

73  grms.  of  a-pyridinecarboxylic  acid  =  9'l  per  cent., 
corresponding  to  6-4  per  cent,  of  cinchomeronic  acid. 

48  grms.  of  cinchomeronic  acid  hydrochloride  =  6  per 
cent.,  corresponding  to  4  •  9  per  cent,  of  cinchomeronic 
acid. 

34  grms.  of  cinchonic  acid  =  4  ■  3  per  cent.,  corresponding 
to  4  •  0  per  cent,  of  cinchomeronic  acid. 

Total,  15  •  3  per  cent,  of  cinchomeronic  acid. 

The  quantity  of  cinchomeronic  acid  obtained  by  Weidel 
and  Schmidt's  method  the  author  finds  to  be  44 '2  per  cent, 
of  the  alkaloids  employed. 

_  The  cost  of  the  materials  (quinine,  or  quinoidine  and 
nitric  acid)  for  the  preparation  of  100  grms.  of  cincho- 
meronic acid  is  about  22  M.  when  quinine  is  employed,  and 
only  about  11  M.  when  quinoidine  is  used,  but  in  the  latter 
case  the  preparation  is  more  troublesome. — F.  S.  K. 


Formation  of  Alkyl  Derivatives  of  Orthohydro.ryquinoline. 
E.  Leppmann  and  F.  Fleissner.     Monatsh.  10,  665 — 672. 

The     hydriodide     of     methoxyquinolinehydroxyquinoline 

methyl  iodide, — 

C9H6N(OCH3),  HI  +  C9H6N(OH),  CH3I  +  2  H.,0 

is  formed  when  hydroxyquinoline  (1  mol.)  is  heated  under 
pressure  for  some  hours  with  methyl  iodide  (1  mol.)  and 
methyl  alcohol.  The  crystalline  mass  which  is  obtained 
is  washed  with  a  little  water  and  then  recrystallised  from 
hot  water.  It  forms  lemon-yellow  needles"  and  melts  at 
143°.  When  treated  with  ammonia  or  sodium  carbonate 
it  is  converted  into  methoxyquinolinehydroxyquinolinc 
methyl  iodide,  CaH6N(OCH3)  +  C„Hi;X(OH),  CH3I.      This 
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base  crystallises  from  alcohol  in  orange-red  needles  and  is 
readily  soluble  in  hot,  but  only  sparingly  in  cold  water, 
and  insoluble  in  ether.  It  combines  with  methyliodide, 
when  heated  therewith  under  pressure  yielding  the  methyl 
iodide  of  mcthoxyquinolinehydroxyquinohnc  methiodide — 

C9H6N(OCH3),  CH31  +  C9H6N(OH),  CH3I  +  2  H.O. 

This  compound  crystallises  in  yellow  needles  with  two 
molecules  of  water,  and  when  treated  with  silver  oxide  in 
aqueous  solution  it  is  converted  into  methoxyquinoline- 
hydroxyquinoline  ammoniummethyl  hydrate,  t'..,,ll_„\.;(  )t. 

Kairine  is  obtained,  together  with  tetrahydromethoxy- 
quinoline,  when  mcthoxyquinoliuchydroxyquinoline  methyl 
iodide  (see  above)  is  dissolved  in  hydrochloric  acid  and 
the  calculated  quantity  of  tin  added  to  the  solution  in  the 
course  of  about  six  hours.  The  reaction  which  takes  place 
is  expressed  by  the  equation  — 

C,jHfiN(OCH3),  C9H,,\((  HI),  CH3I  +  HC1  +  4  H.,  = 
C9H10N(OCH3)  +  C9H„X(OH)CH3,  HC1  +  HI. 

In  order  to  isolate  the  kairine  the  tin  double  salt  is 
separated  by  nitration,  decomposed  with  hydrogen  sulphide, 
the  filtered  and  concentrated  solution  neutralised  with 
sodium  carbonate  and  the  kairine  extracted  with  ether; 
the  crude  reddish-brown  product  obtained  in  this  way  is 
mixed  with  resinous  substances  and  changes  on  exposure 
to  the  air.  By  careful  sublimation  at  loo  in  an  atmosphere 
of  hydrogen  it  can  be  obtained  in  colourless  needles,  melting 
at  1143.  The  compound  prepared  in  this  way  is  identical 
with  the  kairine  described  by  O.  Fischer. 

The  tetrahydromethoxyquinoline  formed  in  the  above 
reaction  cannot  be  isolated. — F.  S.  K. 


Hydroquinoline   Verivatioes.      O.   Srpek.      Monatsh.    10, 
701—720. 

When  quininic  acid  is  reduced  with  tin  and  hydrochloric 
acid  it  is  converted  into  a  tetrahydroquininie  acid,  CUH13N<  >■„ 
in  which  all  four  added  hydrogen  atoms  are  probably 
situated  in  the  pyridine  nucleus. 

Tetrahydroquininie  acid,  when  treated  with  bromine,  yields 
tribromoquinanisol,  C10Hr,Br3NO  (m.p.  233°),  identical  with 
the  compound  obtained  by  Skraup  from  thalline ;  the 
formation  of  this  compound  may  be  represented  by  the 
equation — 

C0H9N(OCH3).COOH  +  5  Br,  =  C9H3NBr3.OCH„  + 
7  HBr  +  C02. 

Tribromoquinanisol  is  decomposed  by  hydrochloric  acid 
yielding  tribromohydroxyquinoline  ;  both  these  compounds 
are  formed  when  thalline  is  brominated  in  hydrochloric  acid 
solution. 

Tribromoquinanisol  and  tribromohydroxyquinoline  both 
contain  one  bromine  atom  in  the  pyridine  nucleus  in  the 
7-position,  and  two  bromine  atoms  in  the  benzene  nucleus, 
because,  on  oxidation  with  nitric  acid,  tribromoquinanisol 
gives  bromonicotinic  acid  (luonobromopyridinecarboxylic 
acid),  whilst  tribromohydroxyquinoline  yields  bromo- 
quinolinic  acid  (luonobromopyridinecarboxylic  acid)  when 
it  is  treated  with  potassium  permanganate. 

Bromonicotinic  acid,  when  fused  with  alkalis,  gives  two 
products,  neither  of  which  contains  bromine  ;  the  one  is  an 
acid,  the  other  is  most  probably  7- hydroxy  pyridine.  It 
follows,  therefore,  that  the  bromine  atom,  both  in  bromo- 
nicotinic acid  and  bromoquinolinic  acid,  is  in  the  7-position. 
Tctrahydrobromohydroxyquinoline  is  obtained  by  the  reduc- 
tion of  tribromohydroxyquinoline  with  tin  and  hydrochloric 
acid.— F.  S.  K. 

Phloroglucinol.  Z.  H.  Skraup.  Monatsh.  10,  721 — 725. 
When  commercial  phloroglucinol  is  treated  with  benzoic 
chloride  and  soda,  diresorcinoltetrabenzoate  and  phloro- 
glueinoltribenzoate  are  obtained  in  about  equal  quantities  ; 
the)  can  be  separated,  but  only  with  difficulty,  by  repeatedly 
reerystallising  from  benzene. 

Diresorcinoltetrabenzoate,  C^HrXCjHyO.Oj,  crystallises  in 
prisms,  melts  at  199°,  and  is  readily  soluble  in  hot  benzene, 


but  only  sparingly  in  the  cold,  although,  on  cooling,  it 
separates  very  slowly.  In  the  partial  "  benzoylation"  of 
commercial  phloroglucinol  almost  the  whole  of  the  diresor- 
cinol  is  contained  in  the  first  portions  of  the  precipitate. 

Phloroglucinoltribenzoate,  C6H3(C;H5().,);„  crystallises  in 
plates  and  melts  at  173  — 174;  it  shows  the  same  behaviour 
as  diresorcinoltetrabenzoate  with  benzene,  and  like  the  latter, 
is  vary  sparingly  soluble  in  alcohol.  It  can  also  be  obtained 
by  boiling  phloroglucinol  with  benzoic  chloride. 

The  purity  of  phloroglucinol  can  be  easily  and  quickly 
ascertained,  even  with  only  small  quantities,  by  the  following 
method:  if  1  grin,  of  the  sample  is  treated  in  a  test  tube 
with  5  cc.  of  10  per  cent,  soda,  0'3  cc.  of  benzoic  chloride 
added,  and  the  mixture  shaken  until  the  smell  of  the  chloride 
is  no  longer  perceptible.  The  solution  is  then  filtered,  the 
residue  dissolved  in  a  little  hot  benzene,  and  the  solution 
boiled ;  if  the  crystals,  which  separate  on  cooling,  melt  at 
the  right  temperature  (173' — 174)  the  sample  is  free  from 
diresorcinol. 

The  complete  purification  of  commercial  phloroglucinol 
by  the  methods  hitherto  employed  is  not  only  a  very  trouble- 
some, but  also  an  uncertain  process.  When  phloroglucinol 
is  warmed  with  potassium  carbonate  it  is  almost  immediately 
converted  into  the  carboxylic  acid  at  60° — 70°,  whereas 
diresorcinol,  under  the  same  conditions,  undergoes  no  change 
and  is  only  slowly  acted  on  even  on  boiling.  When, 
therefore,  Herzig-Zeisel's  method  of  purification  is  employed, 
the  diresorcinol  passes  into  the  ethereal  extract,  together 
with  phloroglucinol  and  a  little  diresorcinolcarboxylic  acid, 
and  the  smaller  the  quantity  of  substance  employed,  the 
larger  the  quantity  of  diresorcinol  dissolved.  By  making 
use  of  Will's  suggestion  and  extracting  with  ether  before 
acidifying,  this  error  can  be  eliminated,  but  the  process 
becomes  more  troublesome. 

The  author  finds  that  the  purification  of  commercial 
phloroglucinol  is  best  carried  out  as  follows  :  One  part  of 
the  finely  divided  sample  is  dissolved  in  one  part  of  boiling 
water,  the  solution  cooled  quickly  to  60° — 70°  in  a  water- 
bath,  and  then  two  parts  of  finely  divided  potassium  bi- 
carbonate added,  the  first  half  in  small  quantities  at  a  time 
because  of  the  effervescence,  the  second  half  all  at  once. 
The  mixture  is  kept  in  the  water-bath  until  it  ceases  to 
crystallise,  then  mixed  with  G — 8  parts  of  warm  alcohol, 
shaken  well  and  allowed  to  cool  completely;  it  is  advisable 
to  keep  the  flask  filled  with  coal-gas  while  it  cools.  The 
portion  insoluble  in  alcohol  consists  of  a  mixture  of  potassium 
carbonate  and  the  potassium  salt  of  phloroglucinolcarboxylic 
acid,  which  is  very  sparingly  soluble  in  alcohol  or  in 
potassium  carbonate  solution ;  the  diresorcinol  remains 
unchanged  and  dissolves  readily  in  the  alcohol.  The  solution 
is  therefore  filtered,  the  residue  washed  first  with  alcohol, 
then  with  alcoholic  ether,  and  after  drying  for  a  short  time 
in  the  air,  triturated  with  a  well-cooled  mixture  of  two  parts 
of  concentrated  hydrochloric  acid  and  two  parts  of  water 
until  the  evolution  of  carbonic  anhydride  is  at  an  end.  The 
solid  phloroglucinolcarboxylic  acid  is  then  filtered  off,  washed 
with  a  little  cold  water  and  boiled  with  \\  parts  of  water 
until  the  whole  has  dissolved,  and  the  evolution  of  carbonic 
anhydride  eeases.  The,  pure  crystalline  product,  which  is 
deposited  on  cooling,  is  almost  colourless  and  amounts  to 
50 — 60  per  cent,  of  the  substance  employed.  A  further 
quantity  can  Vie  obtained  by  evaporating  the  mother-liquors, 
and  from  the  aqueous  filtrate  from  the  carboxylic  acid. 

In  this  way  phloroglucinol  can  be  easily  prepared  in  a 
pure  condition  in  the  course  of  two  hours  ;  the  method  is 
especially  convenient  for  the  purification  of  small  quantities, 
but  it  can  doubtless  In-  employed  for  the  treatment  of  large 
quantities  as  the  fact  that  ether  is  not  used  in  the  process 
compensates  for  the  slight  amount  of  loss. — F.  S.  K. 


Kynurine.     Z.H.  Skraup.     Monatsh.  10,  726— 731. 

It  has  been  previously  shown  that  kynurine  (hydroxy- 
quinohue)  is  formed  in  the  oxidation  of  einchonine  and 
cinchoninic  acid;  it  is  also  produced  in  relatively  large 
quantities  in  the  oxidation  of  eiuchonidiue,  whilst  quinine 
yields  neither  kynurine  nor  any  analogous  compound. 


April  so.  1890.J        THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


411 


The  preparation  of  kynurine  from  cinchoninic  acid  is 
described  below.  The  process  is  rather  troublesome,  but  as 
the  yield  is  about  10  per  cent,  of  the  weight  of  the  acid 
employed,  it  is  more  convenient  than  that  by  which  kynurine 
was  first  obtained,  namely,  from  the  urine  of  the  dog. 

A  solution  of  50  grms.  of  anhydrous  cinchoninic  acid, 
20  pros,  of  chromic  acid,  and  30  grms.  of  concentrated 
sulphuric  acid,  in  about  200  cc.  of  water,  is  evaporated  ou 
the  water-bath  until  it  becomes  deep  brown,  and  the  heating 
is  then  continued  until  the  colour  changes  to  green,  the 
water  lost  by  evaporation  being  continually  renewed.  This 
operation  occupies  about  20  hours.  The  green  solution  is 
then  mixed  with  a  large  volume  of  water,  and  allowed  to 
cool  completely,  whereon  the  unchanged  cinchoninic  acid  is 
deposited.  After  further  concentration,  a  second  crop  of 
this  acid  is  obtained.  The  solution  is  then  poured  into 
excess  of  cold  potash,  the  organic  salts  separated  from  the 
chromium  hydroxide  and  inorganic  salts  in  the  usual  manner, 
and  the  aqueous  solution  freed  from  potassium  sulphate  by 
mixing  with  alcohol.  Copper  sulphate  is  then  added  as  long 
as  copper  einchoninate  is  precipitated,  and  the  filtered 
solution  slightly  acidified  with  hydrochloric  acid.  After 
standing  for  some  time,  the  kynurine  separates  as  a  basic 
salt  in  long  needles ;  the  weight  of  this  product  is  about 
4  grms.  The  mother-liquors,  which  still  contain  cinchoninic 
acid  and  kynurine,  are  evaporated,  the  inorganic  compounds 
separated,  and,  after  precipitating  the  cinchoninic  acid  with 
copper  sulphate,  the  kynurine  precipitated  with  soda. 

The  kynurine  obtained  by  the  oxidation  of  cinchoninic 
acid  is  identical  with  the  compound  obtained  from  cinchonine 
and  from  kynurinie  acid. 

When  kynurine  is  boiled  with  potash  and  ethyl  iodide  it 
yields  a  quaternary  iodide  and  two  kynurine  ethyl  ethers  ; 
when  treated  with  phosphorus  oxychloride  and  phosphorus 
pentachloride  at  100° — 110°  it  is  converted  into  a  chloro- 
quinoline  which  melts  at  34°,  and  is  not  identical  with 
a-cbloroquinoline. — F.  S.  K. 


Codeine  Methyliodide.     Z  .  H.  Skraup  and  D.  Wiegmann. 
Monatsh.  10,  732—733. 

When  codeine  methyliodide  is  heated  with  alcoholic  potasli 
it  yields  ethyldimethylaminc  and  a  small  quantity  of  tri- 
methylamine,  but  not  dimethylamine,  as  stated  by  Knorr. 
This  fact  is  in  accordance  with  the  authors'  view,  that  the 
nitrogen  atom  in  morphine  is  directly  combined  both  with  a 
methyl-  and  an  ethyl-  group.  The  two  bases  obtained  in 
this  way  can  be  easily  separated  by  fractional  crystallisa- 
tion of  their  platinochlorides,  the  double  salt  of  ethyldi- 
methylamine  separating  in  compact  octohedra,  which  melt 
at  193°,  and  are  very  readily  soluble  in  water,  but  only 
sparingly  in  alcohol. 

Numerous  experiments  on  the  behaviour  of  various 
samples  of  morphine  and  codeine  methyliodide  with 
alcoholic  potash  show  that  the  two  compounds  exhibit  no 
noteworthy  difference  in  behaviour,  and  give  no  grounds  for 
doubting  that  morphine  is  a  distinct  chemical  compound. 

— F.  S.  K. 


Methyaticine.    C.  Pomeranz.     Monatsh.  10,  783 — 793. 

Cuzent,  in  1861,  obtained  a  crystalline  neutral  substance, 
which  he  named  "  Kawain,"  from  the  roots  of  Macropiper 
methysticum,  one  of  the  piperacee  indigenous  to  the  Poly- 
nesia, and  termed  Kawa-Kawa  or  Ava-Ava  by  the  natives, 
by  whom  it  is  employed  for  the  preparation  of  an  intoxicating 
beverage.  At  about  the  same  time  Gohley  and  Korke 
obtained  from  the  kawa-root,  in  the  same  way,  a  substance 
which,  though  resembling  kawain  in  its  properties,  they 
named  methysticine. 

Methysticine,  C15H14Os,  was  prepared  by  the  author  from 
kawa-root  according  to  the  method  described  by  Cuzent 
(Compt.  Rend.  1861,  205)  and  Gobley  (Jour.  Pharm.  Cliim. 
1860,  598).  The  powdered  root  is  extracted  with  80  per 
cent,  alcohol,  the  alcoholic  solution  concentrated,  and  then 
kept  for  some  time  in  a  cool  place  ;  the  crystals  which  are 
deposited  are  separated,  the  mother-liquors  concentrated 
again  in  order  to  obtain  a  further  small  quantity  of  crystals, 
and  the  product  is  then  purified  by  repeated  reerystallisation 


from  70  per  cent,  alcohol  with  the  addition  of  animal 
charcoal.  It  is  thus  obtained  in  colourless,  tasteless,  silky 
needles,  which  melt  at  137'.  It  is  insoluble  in  cold  water, 
and  only  sparingly  soluble  in  hot  water,  light  petroleum,  and 
ether,  hut  more  readily  in  alcohol,  benzene,  and  chloroform, 
and  most  readily  in  boiling  alcohol.  It  decomposes  when 
heated,  giving  off  aromatic  vapours ;  when  treated  with 
concentrated  sulphuric  acid  it  turns  purple-violet.  It  is 
insoluble  in  cold  potash  or  soda,  but  on  boiling  it  gradually 
dissolves,  and  crystals  of  a  salt  of  methysticinic  acid  separate 
from  the  solution  on  cooling. 

Methysticinic  Arid,  C^HuOj,  is  best  prepared  by  boiling 
10  grms.  of  methysticine  for  20  minutes  witli  300  cc.  of 
G  per  cent,  potash  and  acidifying  the  cold  solution  with 
acetic  acid  ;  the  precipitate  is  washed  with  water  and 
crystallised  twice  from  boiling  90  per  cent,  alcohol  with  the 
addition  of  animal  charcoal.  Five  grms.  of  the  acid  are 
obtained  in  this  way.  It  forms  yellowish,  silky  needles, 
very  like  the  crystals  of  piperinic  acid  in  appearance,  and 
melts  at  180°  with  evolution  of  carbonic  anhydride.  It  is 
much  more  sparingly  soluble  in  hot  alcohol  than  methysti- 
cine, and  it  is  only  sparingly  soluble  in  chloroform,  ether, 
and  benzene,  but  it  dissolves  freely  in  alkalis  and  alkaline 
carbonates;  its  alcoholic  solution  gives  a  red  colouration 
with  ferric  chloride. 

If  methysticine  is  boiled  with  alkalis  for  more  than  about 
20  minutes  the  solution  becomes  turbid,  owing  to  the  decom- 
position of  the  acid,  one  of  the  products  being  piperonal. 
When  methysticinic  acid  (4  grms.)  is  dissolved  in  200  cc. 
of  3  per  cent,  potash,  the  solution  heated  to  boiling,  and 
then  200  cc.  of  a  3  per  cent,  solution  of  potassium  perman- 
ganate gradually  added,  the  acid  is  rapidly  oxidised  and  a 
strong  odour  of  piperonal  is  observed.  When  the  filtered 
solution  is  distilled  a  small  quantity  of  a  crystalline  substance 
passes  over  ;  this  compound  melts  at  37!J,  and  possesses  the 
odour  of  piperonal,  with  which  it  is  most  probably  identical. 
On  acidifying  the  residual  solution  (about  60  cc.)  with 
hydrochloric  acid,  piperonylic  acid  is  precipitated;  the  yield 
of  this  product  is  0'7  grm.  from  4  grms.  of  methysticinic 
acid. 

A  compound  of  the  composition  C1;iH]oU;l,  which  the 
author  names  methysticol,  is  obtained  when  methysticine  is 
boiled  with  40  parts  of  4  per  cent,  hydrochloric  acid  for 
15  minutes,  or  when  methysticinic  acid  is  boiled  with  dilute 
mineral  acids.  It  crystallises  in  flat  prisms,  melts  at  94°, 
and  is  insoluble  iu  alkalis;  it  is  not  acted  on  by  acetic 
anhydride  at  160°,  but  it  combines  with  phenylhydrazinc, 
yielding  a  hydrazide  which  melts  at  143°. 

The  author's  experiments  show  that  methysticine  is  the 
methyl  salt  of  methysticinic  acid,  and  that  this  acid  has  the 
constitution — 


CH„< 


/ 


Judging  from  its  chemical  behaviour,  which  resembles 
closely  that  of  a  ^-ketone  acid,  methysticinic  acid  is  probably 
a  pipcrinylaeetic  acid  of  the  constitution  — 


CH.,; 


CH:CH.CH:CH.CO.CH.,.COOII 


\y 


— F.  S.  K. 


The  Compounds  of  /lie  Volatile  Fatty  Acids  with  Phenols. 
M.  Nencki.     Monatsh.  10,  906—907. 

The  author  prepares  the  oxyketones  containing  a  fatty 
acid  and  phenol  radicle  by  heating  the  phenol  and  fatty- 
acid  with  zinc  chloride.  He  has  prepared  in  this  way  the 
acetyl  phenols  of  resorcinol,  orcinol,  quinol,  and  pyrogallol. 
Formic  acid  and  phenol  under  similar  conditions  yield 
leucaurin.  Propionic  acid,  butyric  acid,  and  valeric  acid 
also  combine  witli  phenols  in  presence  of  zinc  chloride. 
Propionyl  phenol  is  obtained  by  heating  2  parts  of  zinc 
chloride  dissolved  in  1  part  of   propionic  acid,  adding  1  part 
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of  phenol,  and  boiltng  for  5 — 10  minutes.  On  oxidation 
with  fused  potash,  it  yields  p-hydroxybenzoic  acid.  The 
propionyl  group  occupies,  therefore,  the  para-position  to 
the  hydroxy]  group. — J.  B.  C. 


Frangulin.     T.  E.  Thorpe  and  H.  H.  Robinson.     J.  Chem 
Soc.  57,  38—50. 

This  body  has  been  previously  investigated  by  several 
authors,  but  the  statements  concerning  it  differ  consider- 
ably. The  authors  prepared  it  from  the  bark  of  the  alder 
buckthorn  (Shamnus  franguld)  by  extracting  it,  first  with 
low-boiling  petroleum,  which  dissolves  only  fat  and  chloro- 
phyll, and  then  with  methylated  spirit,  which  dissolves  the 
frangulin  and  other  matter.  The  methylated  spirit  extract 
deposited  a  quantity  of  resin  on  standing  for  two  days. 
The  tannin  was  removed  by  lead  acetate,  and  the  excess 
of  lead  by  sulphuretted  hydrogen.  The  clear  solution  after 
this  treatment,  on  standing  for  five  weeks,  deposited  some 
frangulin.  The  mother-liquor  was  evaporated  and  mixed 
with  calcium  sulphate  in  order  to  form  a  powder  suitable 
for  extraction  with  ether.  This  extract  deposited  more 
frangulin.     Altogether  0-09  per  cent,  was  obtained. 

It  is  an  orange-yellow  crystalline  powder,  very  slightly 
soluble  in  cold  alcohol  and  not  much  more  soluble  in  hot 
alcohol.     Melting  point  225°. 

The  mean  of  seven  closely-agreeing  analyses  of  different 
specimens  dried  at  120°  gave  61 '20  per  cent,  carbon  and 
5-29  per  cent,  hydrogen.  If  the  formula  of  the  body  be 
CwHooOg,  it  would  contain  61  "40  per  cent,  of  carbon  and 
5'  1 1  per  cent,  of  hydrogen. 

It  was  hj-drolysed  by  boiling  with  hydrochloric  acid  in 
alcoholic  solution  for  3 — 4  hours.  On  boiling  off  the  alcohol 
and  diluting  with  water  an  orange-yellow  precipitate  was 
separated.  This  amounted  to  67  ■  6  per  cent.,  and  was  found 
to  be  emadin  (C13Hu,05).  There  then  remained  in  solution 
a  body  possessing  the  power  of  reducing  Fehliug's  solution. 
A  phenylhydraziue  derivative  was  prepared  by  evaporating 
the  solution  to  dryness  with  sodium  acetate  and  phenyl- 
hydrazine  hydrochloride  (cf.  Beythien  and  Tollens,  Ann.  225, 
217— 221 ;  this  Journal,  1890,  310).  The  residue,  insoluble 
in  water,  was  dissolved  in  alcohol,  and  precipitated  by 
water;  it  had  a  melting  point  of  158°,  and  was  not  phenyl- 
glucosazone. — A.  L.  S. 

Norwegian    Oil   of  Carraway.      C.    Nicolaysen.      Chein. 
Zeit.  13,  1704. 

The  carraway  is  one  of  the  most  widely  distributed  plants 
in  Norway,  growing  as  far  north  as  71°  of  latitude,  and,  in 
Southern  Norway,  up  to  1,098  m.  above  the  sea  level.  The 
author  has  examined  the  seeds  of  Norwegian  carraway  by 
passing  steam  through  5  kilos,  of  the  bruised  seeds  con- 
tained in  an  iron  still,  obtaining  6' 1  per  cent,  and  6- 4  per 
cent,  of  oil  in  two  experiments,  but  of  this  a  considerable 
proportion  was  contained  in  the  aqueous  distillate,  which 
bad'  to  be  treated  with  ether  to  recover  the  dissolved  oil. 
Carraway  oil  consists  of  carvene  and  carvol,  the  latter  being 
the  most  valuable.  Three  samples  gave,  by  fractional 
distillation,  48'9,  47 "1,  and  48'0  per  cent,  of  carvol  respec- 
tively, which  is  less  than  the  average  continental  oil 
containing  about  64-5  per  cent,  of  carvol  and  35  •  5  per 
cent,  of  carvene. — G.  H.  R. 


Dilution  Tables  for  Practical  Use.     F.  J.  Hern.    Chcm. 
Zeit.  14,  3—4. 

l.N  order  to  avoid  troublesome  calculations,  it  is  proposed  to 
have  dilution  tables  for  acids,  lyes,  and  solutions  of  salts,  by 
means  of  which  the  amount  of  diluent  required  may  at  once 
be  found.  As  an  example,  spiritus  dil.,  of  the  German 
Pharmacopoeia,  contains  60  to  61  per  cent,  (by  weight)  of 
ethyl  alcohol;  in  order  to  dilute  100  grms.  of  86  per  cent, 
alcohol  to  the  above  strength,  41  to  43  cc.  of  distilled 
water  has  to  be  added.  1,000  grms.  of  90  per  cent,  alcohol 
give  with  475  cc.  of  water  61  per  cent.,  and  with  500  cc. 
Viatel-  60  per  cent,  alcohol.  Tables  for  alcohol  and  for 
ammonia  are  given. — N.  II.  J.  M. 


Iodine  Cotton-Wool.     Breaudet  and  Cathelineau.     Rep.de 
I'harm.  45,  529. 

Ethereal  and  alcoholic  iodine  solutions,  when  brought  into 
contact  with  the  skin,  irritate  and  even  cauterise,  whilst  the 
absorption  of  iodine  is  limited.  Good  results  are  obtained 
by  using  iodine  eottou-wool,  from  which  the  iodine  is 
liberated  by  very  gentle  heat.  It  is  prepared  as  follows  : — 
Carefully  cleaned  cotton-wool  is  put  for  a  few  minutes  into 
2  per  cent,  aqueous  sodium  carbonate,  washed  aud  then 
kept  for  half  an  hour  in  4  per  cent,  bleaching  powder 
solution.  It  is  washed  until  free  from  alkali  and  kept  for 
a  quarter  of  an  hour  in  water  acidified  with  5  per  cent, 
hydrochloric  acid ;  it  is  again  washed  and  dried.  Finely 
powdered  iodine  (8  parts)  is  strewn  over  the  sheets  of 
cotton-wool  (100  parts),  which  is  then  lightly  rolled  together 
and  heated  in  a  glass  bottle  until  iodine  vapour  is  given  off. 
The  bottle  is  then  stoppered  and  heated  for  two  hours  in  a 
water-bath.  The  iodine  cotton-wool  is  kept  in  well-closed 
glass  vessels. — N.  H.  J.  M. 


The  Poisonous  Constituents  of  Castor- Oil  Seeds.     II.  Still- 
mark.     Pharm.  Ceutral-halle,  30,  650. 

A  diastasic  ferment  called  "  Picin  "  is  extracted  from 
castor-oil  seeds  as  follows : — Fresh,  shelled  seeds  are  ground 
to  a  powder  and  agitated  with  a  10  per  cent,  solution  of 
sodium  chloride.  The  solution  is  filtered,  saturated  at 
the  ordinary  temperature  with  magnesium  sulphate  and 
sodium  sulphate  at  the  same  time,  and  then  allowed  to  stand. 
Large  crystals  of  the  two  sulphates  separate  out,  and  in 
addition  a  white  amorphous  precipitate  which  can  be  readily 
separated  from  the  crystals  and  collected.  This  is  the  sub- 
stance ricin.  It  is  purified  by  repeated  dialysis  at  a  low 
temperature  and  then  dried  in  vacuum  over  strong  sulphuric 
acid.  Thus  prepared  it  forms  a  white  friable  powder,  free 
from  taste  and  smell  and  very  poisonous  ;  it  still  contains 
10 — 20  per  cent,  of  sulphates.  It  loses  its  toxic  properties 
when  boiled,  but  keeps  perfectly  in  the  substance.  A  10  per 
cent,  solution  of  sodium  chloride  is  the  best  solvent  for  it. 
It  appears  that  similar  poisonous  albuminoid  bodies  exist  in 
other  species  of  Pecinus,  and  also  in  the  seeds  of  ( 'roton 
tiglium  and  of  Jatropa  carcas. — O.  A.  K. 


A  JVew  Antipyretic.    R.  Robert.    I).  Medecin.  Woehenschr. 
1890,  No.  2. 

The  name  Orthin  is  given  by  the  author  to  orthohydrazinc- 
para-hydroxybenzoic  acid  (OH:N„H3:CO.OH  =  1:2:4). 
The  free  base  is  very  unstable,  but  the  hydrochloride  is 
a  stable  body  which  reduces  the  per-salts  of  the  heavy 
metals  and  which  possesses  a  marked  antiseptic  action. 
Experiments  with  animals  have  shown  that  it  can  be 
administered  without  injurious  results,  and  that  a  single 
dose  suffices  to  render  the  body  proof  against  the  action  of 
reducing  agents  for  weeks.  It  is  probable  that  orthin 
hinders  the  processes  of  oxidation  going  on  in  the  system, 
and  that  it  reduces  the  temperature  by  increasing  the  ease 
with  which  heat  is  given  up  by  the  body,  by  extending  the 
pores  of  the  skin.  Solutions  of  1  to  10,000  of  orthin  had  no 
injurious  effect  on  the  heart  of  a  frog.  Para-hydrazine 
salicylic  acid  has  a  similar  physiological  action  to  its  isomer, 
orthin.  The  author  does  not  consider  that  the  latter  is 
likely  to  be  much  employed  as  an  antipyretic. — C.  A.  K. 


PATENTS. 


New  or  Improved  Manufacture  »f  Periodides  of  Phenols 

anil  Salicylic  Acid.  li.  Willcox,  London.  From  "  The 
Farbenfabriken  Normals  E.  Baeyer  and  Co.,"  Elberfeld, 
Germany.     Eng.  Pat.  5079,  March  23,  1S89.     6d. 

Niw  iodine  substitution  products,  or  periodides  of  phenol, 
cresol,  resorcinol,  thymol,  j3-naphthol,  and  of  phenol 
carboxylic  acids  result  bj  the  treatment  of  the  aqueous 
alkaline  solutions  of  these  bodies  with  a  solution  of  iodine 
in  an  alkaline  iodide.  According  to  the  nature  of  the 
phenol  or  of  the  phenol  carboxylic  acid,  the  amount  of  iodine 
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entering  into  reaction  varies  ;  but  in  all  cases  the  hydrogen 
of  the  Hydroxy]  group  is  replaced  by  iodine,  e.g.,  in  the  case 
of  thymol :  — 


/CH3 

C'i',H:t  \T  C3H7 
\OH 

/CH3 


CnH„I< 


2NaOH 


2  Nal 


2  1.. 


2  Hot) 


■•01 


One-half  of  the  iodine  is  apparently  lost  in  this  process,  but 
the  filtrate  from  the  iodo-thymol  iodide  is  again  treated 
with  an  alkaline  solution  of  thymol  and  the  iodine  in  the 
sodium  iodide  liberated  by  the  addition  of  bleach  or  of  other 
hypochlorites.  The  iodo-thymol  iodide  is  a  brown-red 
amorphous  powder,  which  gradually  loses  iodine  in  the  air, 
readily  when  heated  to  form  mono-iodo-thymol ;  it  melts 
with  decomposition  at  110°  C.  The  red  colour  of  this 
product  is  removed  by  treatment  with  sodium  hyposulphite ; 
it  is  insoluble  in  water,  soluble  in  alcohol  and  ether.  The 
other  phenol  iodides  described  possess  similar  properties. 
Those  of  salicylic  and  cresol  earboxvlic  acids  are  odourless 
and  insoluble  in  alkalis,  that  of  /3-naphthol  is  an  amorphous 
green  yellow  precipitate,  insoluble  in  water  and  readily 
reconverted  into  jS-uaphthoI.  Details  for  the  preparation 
of  the  thymol  and  /3-naphthol  compounds  are  given. 

— C.  A.  K. 


A  Process  for  the  Production  of  a  Substance  to  be  called 
Chloral  Formamide  or  Chloralamide.  J.  F.  von  Mering, 
Strasburg,  Germany.     Eng.  Pat.  7391,  May  3,  1889.     id. 

By  warming  chloral  and  formamide  together  in  molecular 
proportions,  chloral  formamide  (CCl3.COH.COH.NH3) 
is  obtained.  The  recrystallised  product  forms  colourless 
crystals  with  a  mild  and  slightly  bitter  taste,  and  without 
smell ;  soluble  in  water,  alcohol,  ether,  &c,  and  melting  at 
115° — 116°  C.  It  is  more  stable  than  chloral,  but  acts  like 
the  latter  as  an  hypnotic  or  soporific,  and  as  an  antiseptic. 
It  has  no  corroding  action,  does  not  affect  the  action  of  the 
heart,  and  does  not  disturb  the  digestion. — C.  A.  K. 


XXI.-PHOTOQKAPHIC  MATERIALS 
PEOCESSES. 


AND 


"  Flash  Powder "  Explosions.      C.  L.  Mitchell.     Phot. 
News,  34,  191—192  and  225—226. 

The  author  calls  attention  to  the  great  danger  attending 
tin-  use  of  mixtures  of  magnesium  powder  with  picric  acid, 
potassium  chlorate,  &c.  The  substances  which  have  been 
employed  in  conjunction  with  magnesium  are  potassium 
chlorate,  nitrate,  dichromate,  and  permanganate,  amorphous 
phosphorus,  picric  acid,  sulphur,  antimony  sulphide,  and 
possibly  some  others.  Five  deaths  have  recently  been 
caused  in  America  by  the  explosion  of  one  of  these  powders 
either  in  the  process  of  mixing,  or,  in  one  case  which 
caused  three  deaths,  whilst  being  handled  18  months  after 
preparation.  Picric  acid  was  one  of  the  chief  constituents 
of  this  powder,  and  the  excessive  explosibility  may  have 
been  due  to  the  presence  of  sodium  or  potassium  picrate, 
which  is  frequently  found  in  the  commercial  acid.  In  the 
case  of  the  powder  which  had  been  kept  for  some  time 
there  was  evidence  that  magnesium  picrate  had  been 
formed  by  the  gradual  action  of  the  acid  on  the  metal,  an 
action  doubtless  assisted  by  the  hygroscopic  nature  of  the 
powder. — C.  II.  B. 


Photolithographic  Ink  containing  Gum  Elemi.     K.  Kamp- 

mann.  Phot.  Corresponded/..  26,  564 — 568. 
Asphalt,  20  parts,  and  colophony,  100  parts,  are  dissolved 
in  turpentine,  40  parts,  and  mixed  with  yellow  wax, 
20  parts,  suet,  140  parts,  gum  elemi,  230  parts,  Marseilles 
soap,  30  parts,  linseed  oil  varnish  (medium  strength),  60  to 
80  parts,  finest  lamp  black,  80 — 100  parts.  Instead  of  the 
soap,  20  parts  of  Venice  turpentine  and  40  parts  of  good 
transfer  ink  ma}'  be  used. 

The  materials  must  be  well  melted  together  and  very 
thoroughly  mixed,  an  operation  requiring  much  care  and 
practice.  The  materials  should  be  as  free  from  water  as 
possible,  the  vapours  should  not  be  allowed  to  burn,  and 
towards  the  close  of  the  operation  the  mixture  should  be 
heated  in  an  uncovered  vessel  until  it  is  completely  melted. 

This  ink  is  especially  valuable  when  working  on  zinc, 
but  works  equally  well  on  stone. — C.  H.  B. 


Intensification  of  Collodion  Negatives  by  Means  of  Quinol. 
v.  Hubl  and  Eder.     Phot.  Correspondenz.  27,  14 — 16. 

Two  solutions  are  required  : — (A.)  Quinol,  10  parts,  citric 
acid,  6  parts,  water,  1,000  parts;  and  (li.)  Silver  nitrate, 
1  part,  water,  30  parts.  One  volume  of  li.  is  added  to  3  vols, 
of  A.,  and  the  mixture  poured  on  the  unfixed  collodion 
negative.  Not  only  is  the  existing  image  intensified,  but 
development  is  extended,  and  new  details  become  visible. 

The  intensifier  can  also  be  used  after  the  negative  has 
been  fixed,  provided  that  comparatively  little  intensification 
is  required. — C.  H.  B. 


New  Positive  Printing  Process.     Amer.  Am.  Phot.  1890, 
232. 

Papeb  is  coated  with  an  emulsion  containing  ferric  oxalate 
7  parts,  silver  nitrate  7  parts,  gelatin  7  parts,  tartaric  acid 
3  parts,  and  water  128  parts.  The  images  are  printed  out, 
have  a  pleasant  brown  colour,  and  are  fixed  in  the  usual 
way.— C.  H.  B.  

Ferric  Oxalate  as  a  lleducer.     L.  Belitski.    Phot. 
Wochenblatt,  16,  71—73. 

Ten  parts  of  ferric  potassium  oxalate,  8  parts  of  normal 
sodium  sulphite,  2  •  5  to  3  parts  of  oxalic  acid,  and  50  parts 
of  sodium  thiosulphate  are  dissolved  in  this  order  in  200 
parts  of  water  and  the  solution  filtered  and  kept  in  the  dark. 
It  can  be  kept  unaltered  for  a  long  time  in  closed  vessels, 
but  becomes  yellow  and  deposits  sulphur  on  prolonged 
exposure  to  air.  When  brought  in  contact  with  a  negative 
part  of  the  silver  is  dissolved  and  ferric  oxalate  is  reduced. 
The  ferrous  oxalate  formed  takes  up  oxygen  from  the  air  and 
thus  the  activity  of  the  reducer  continues  for  a  long  time. 

— C.  II.  1!. 

PATENT. 

Improvements  in  and  in  Connection  with  Photographic 
Printing.  W.  \V.  J.  Nicol,  Birmingham.  Eng.  Pat.  5374, 
March  29,  1889.     6<2. 

Paper,  wood,  or  any  other  surface  is  sensitised  with  a  ferric 
salt,  with  a  salt  of  an  organic  acid  which  prevents  precipitation 
of  the  iron  by  ammonia.  It  is  then  exposed  to  light  under 
a  negative,  &c,  until  a  faint  image  is  visible,  and  is  developed 
by  treating  it  with  an  ammoniacal  solution  of  silver  nitrate 
containing  a  salt  of  anorganic  acid.  The  print  is  washed 
with  water  containing  ammonia  and  an  organic  salt,  and 
finally  with  pure  water.  A  solution  (1)  containing  20  per 
cent,  of  ferric  sodium  citrate  and  5  per  cent,  of  potassium 
oxalate  gives  very  good  results.  A  solution  (2)  containing 
5  per  cent,  of  normal  ferric  oxalate,  5  per  cent,  normal 
ferric  tartrate,  and  1  per  cent,  of  tartaric  or  oxalic  acid  also 
works  well,  but  the  developing  solution  requires  modification 
in  order  to  prevent  precipitation  of  the  iron. 

If  necessary  the  sensitising  solution  may  be  thickened 
with  gelatin,  starch,  &c.  Paper  sensitised  with  solution  (1) 
may  be  developed  with  one  of  the  following  solutions : 
(a)  for  cold  blue-black  tones,  20  per  cent,  of  potassium 
oxalate,    1"5   per   cent,    silver    nitrate;    00  neutral   lilack 
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tones,  10  per  cent,  of  potassium  oxalate,  1*5  per  cent,  silver 
nitrate  ;  (c)  sepia  tones,  7  per  cent,  borax,  1  ■  5  per  cent, 
silver  nitrate.  In  all  cases  the  precipitated  silver  salt  is 
nearly  redissolved  by  adding  ammonia. 

If  the  paper  has  been  sensitised  by  solution  (2)  the 
following  developers  may  be  used :  (a)  15  per  cent,  potassium 
citrate,  10  per  cent,  sodium  acetate,  1*5  per  cent,  silver 
nitrate  ;  or  (4)  10  per  cent,  of  potassium  oxalate  in  place  of 
sodium  acetate.  In  both  cases  the  precipitate  is  redissolved 
by  ammonia.  The  first  series  of  developers  may  also  be  used, 
but  in  this  case  the  print  after  development  must  be  immersed 
for  a  short  time  in  a  clearing  solution  containing  20  per 
cent,  of  an  alkaline  citrate  or  tartrate  made  alkaline  with 
ammonia.  The  developed  prints  are  first  washed  in  a 
solution  prepared  by  mixing  a  25  per  cent,  solution  of  an 
alkaline  citrate  or  tartrate  with  an  equal  volume  of  strong 
ammonia  solution,  and  diluting  150  cc.  of  this  mixture  up  to 
10  litres  with  water.  They  are  afterwards  washed  with  water 
and  dried. 

Development  and  the  other  operations  are  conducted  at 
the  ordinary  temperature.  The  process  is  applicable  to 
fabrics  as  well  as  to  glass  and  paper. — C.  H.  B. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 

PATENTS. 

Improvements  In  the  Preparation  of  Explosive  Compounds. 
A.  V.  Newton,  London.  From  A.  Nobel,  Paris,  France. 
Eng.  Pat.  4479,  March  14,  1889.     6<z. 

This  invention  consists  in  incorporating  with  nitroglycerin 
and  nitrocellulose  an  acetic  ether  of  glycerin  or  analogous 
non-volatile  solvent  for  the  purpose  of  producing  explosive 
compounds  of  determinate  degrees  of  explosive  sensitiveness. 
It  has  been  found  that  explosive  compounds  produced 
according  to  Eng.  Pat.  1471  of  1888  (this  Journal,  1889, 
214),  alter  on  keeping  owing  to  the  volatilisation  of  the 
camphor.  This  defect  is  now  obviated  by  the  use  of  the 
non-volatile  tri-acetin.  The  explosive  made  according  to 
this  specification  when  used  for  blasting  purposes  may 
either  be  tired  by  a  spark  or  fuse  or  ordinary  detonator, 
according  as  a  slow  or  quick  action  is  desired,  and  it  is 
found  advantageous  to  compress  it  into  cartridges,  the 
grains  readily  adhering  together  when  slightly  warm,  or 
after  having  been  moistened  on  their  surface  with  a  solvent 
such  as  acetate  of  amyl,  and  then  subjected  to  gentle 
pressure. — W.  M. 

Improvements  in  and  connected  with  the  Manufacture  of 
Matches,  and  in  Machinery  or  Apparatus  therefor. 
C.  R.  E.  Bell,  Wandsworth.  Eng.  Pat.  5208,  March  26, 
1889.     Ud. 

This  is  an  invention  for  a  "  continuous  process  of  match 
making  by  means  of  an  automatic  machine,  into  which  the 
veneers  are  fed,  and  by  means  of  which  the  veneers  are  cut 
into  splints,  the  splints  inserted  into  grippers  carried  by  an 
intermittently  rotating  drum  and  tipped  and  dried  through 
the  rotation  of  the  drum  and  the  matches  delivered  in 
a  shoot  or  boxes."  Numerous  drawings  and  detailed 
description  are  given  in  the  specification. — W.  M. 


Improvements  in  the  Manufacture   of  Explosives,     C.  O. 

I.undholm  and   J.   Savers,   Stevenston.     Eng.  Pat.  6399, 
April  15    1889       Ul. 

The  principal  feature  in  this  invention  is  the  employment 
of  suitably  nitrated  hydro-  or  oxy-cellulose  instead  of  the 
usual  nitrated  celluloses.  The  nitrated  substance  is  subse- 
quently treated  with  camphor  or  with  camphor  in  solution 
for  the  purpose  of  consolidating  the  explosive,  and  the 
treatment  is  varied  «>  as  to  obtain  different  densities  of 
grains,  anil  consequently  different  rates  of  combustion.  The 
nitrated  substauce  may  also  be  mixed  with  nitroglycerin 
and  nitrates,  chlorates,  picrates,  or  picric  acid. — \V.  M. 


XXIII.-ANALYTICAL  CHEMISTRY. 

Extraction   Apparatus.      O.   Knofler.     Zeit.   Anal.  Chem. 

28,  671—672. 
The  author  describes  with  the  aid  of  a  diagram  a  form  of 
extraction  apparatus,  which  has  the  advantages  of  being 
cheaper  than,  and  not  so  fragile  as  the  ordinary  Soxhlet's 
extractor,  whilst  the  solvent  action  takes  place  at  the  boiling 
point  of  the  liquid  employed. 

The  substance  is  placed  in  a  small  cylindrical  glass  vessel 
li,  which    is  open  above   but  closed  below;    through   the 


lower  conical  extremity  of  15  passes  a  U-shaped  syphon  H. 
The  vessel  B  is  surrounded  by  a  cylinder  A.  the  two  being 
kept  a  short  distance  apart  by  small  glass  knobs  g  g  on  the 
outside  of  B ;  the  lower  extremity  of  A  is  drawn  out  and 
passed  through  a  cork  into  the  flask  C  containing  the 
solvent,  the  upper  extremity  being  closed  with  a  cork, 
through  which  projects  the  tube  of  an  ordinary  Liebig's 
condenser  K. — F.  S.  K. 


Apparatus  for    Fractional     Distillation     under    Seduced 
Pressure.  E.  Valenta.     Zeit.  Anal.  Chem.  28,  678—676. 

The  author  describes  with  the  aid  of  diagrams  an  apparatus 
for  distilling  under  reduced  pressure,  suitable  more  especially 
for  substances  which  are  solid  at  the  ordinary  temperature. 
The  substance  is  heated  in  a  fractionating  flask,  provided 
with  a  short  fractionating  column  which  is  connected  by 
means  of  an  adapter  to  an  ordinary  Liebig's  condenser,  kept 
at  from  4o  to  80"'  by  a  stream  of  warm  water.  The  cylin- 
drical receiver  is  funnel-shaped  below,  a  three  way  stop-cock 
being  situated  on  the  stem  of  the  Funnel,  which  serves  to 
connect  the  receiver  with  a  small  flask  or  test-tube  in  the 
usual  way.  The  cylindrical  receiver  is  kept  at  a  suitable 
temperature  by  means  of  a  hot-water  jacket. — V.  S.  K. 
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.1  New  Has  Balance. 


F.  Lux. 
13—18. 


Zeits.  Anal.  Chora.  29, 


Tins  is  the  latest  and  must  improved  form  of  the  author's 
gas  balance  originally  described  in  the  Zeils.  Anal.  Chem. 
28,  38  (also  this  Journal,  1S88,  95;  and  18S9,  668).  It  is 
known  as  the  form  C.E. 

The  balance  is  atted  into  a  glass  case,  provided  with 
levelling  screws  and  a  hinged  window  in  the  front  (not 
shown  in  the  Figure).   The  central  support  is  a  hollow  brass 


cylinder  with  a  forked  top,  which  latter  carries  the  agate 
planes  of  the  pivot  of  tin-  balance,  these  being  fixed  in 
suitable  grooves.  On  either  side  of  these  grooves  are 
carriers  for  the  ivory  cups,  which  are  tilled  with  mercury  and 
act  as  lutes  for  the  entrance  and  exit  of  the  gas.  Screws 
are  attached  to  these  carriers,  to  allow  a  thermometer  and 
manometer  to  he  fixed  on  when  required,  so  that  the 
temperature  and  pressure  of  the  gas  can  he  taken  (shown 
in  the  Figure).  The  gas  supply  and  exit  pipes  are  attached 
just    below    the    carriers    referred    to.      Inside   the  central 


column  is  placed  the  adjustment  for  bringing  the  balance  to 
rest ;  the  method  employed  is  described  as  the  "  cylindrical 
adjustment."  A  mill-headed  screw  placed  above  the  axis  of 
the  beam  serves  to  free  or  to  arrest  the  latter.  The  other 
essential  parts  of  the  balance  are  the  hollow  brass  sphere 
which  is  filled  with  the  gas  and  a  six-sided  beam  with  a 
divided  scale  and  a  serrated  edge  to  accommodate  a  rider. 
At  the  end  of  this  beam  a  pointer  is  attached  reaching  to 
the  ivory  scale  shown  in  the  Figure ;  the  beam  is  divided  into 
10  parts,  and  each  part  again  into  tenths  (0- 1,  0'2,  &c). 
The  scale  is  divided  into  50  parts  in  a  similar  way,  with  the 
zero  point  in  the  centre  and  the  signs  +  and  —  above  and 
below  the  zero  point  respectively. 

To  use  the  balance  the  ease  is  first  levelled,  the  ivory 
cups  of  the  main  support  filled  with  mercury,  and  then  the 
beam  placed  in  position  and  screwed  firmly  down  so  that  it 
cannot  move.  The  rider  (which  is  made  of  nickel)  is  then 
placed  on  division  1  of  the  beam  and  the  beam  released. 
The  pointer  should  rest  at  the  zero  of  the  ivory  scale.  If  it 
does  not,  adjustment  can  be  made  by  a  suitable  screw-  The 
rider  is  then  placed  in  a  second  position  on  the  beam,  so  as 
to  see  whether  each  one  division  on  the  beam  corresponds  to 
one  division  on  the  scale.  This  done  the  beam  is  fixed  in 
position  and  the  gas  to  be  tested  passed  in.  Under  a 
pressure  of  25  ram.  of  water  five  minutes  is  ample  to  com- 
pletely displace  all  the  air  in  the  sphere.  The  rider  is  then 
placed  on  a  suitable  division  (0'4  for  coal  gas)  and  the 
beam  released.  The  reading  on  the  beam  +  or  —  the 
reading  on  the  scale  gives  at  once  the  specific  gravity  of  the 
gas.  The  25  divisions  on  the  scale  give  a  range  of  from 
0- 15  to  0- 65  in  specific  gravity,  so  that  without  changing 
the  position  of  the  rider  the  specific  gravity  of  the  gas  is  got 
at  once,  except  in  very  exceptional  cases.  The  author 
considers  this  new  form  of  gas  balance  just  as  convenient 
and  considerably  more  accurate  than  the  older  form 
(form  C.).— C.  A.  K. 


Drying  of  Gases.    .1.  D. 


Impurity  in  Commercial  BariumCarbonale.  R.Weyscheider. 

Zeits.  Anal.  Chem.  29,  20. 

TrtE  author  found  traces  of  zinc  and  iron  in  a  sample  of 
commercial  barium  carbonate.  Fresenius  found  a  con- 
siderable quantity  of  manganese  in  another  sample. 

— C.  A.  K. 


an  der  Plaats.       liee.  trav.  Chim. 
6,  15. 

Dehydrated  calcium  chloride  absorbs  water  better  than  the 
salt  containing  twe,  molecules  of  water  of  crystallisation,  but 
the  difference  at  low  temperatures  is  slight.  Calcium  chloride 
dried  at  180  always  contains  caustic  lime,  which  cannot  be 
reconverted  into  a  calcium  salt  by  prolonged  treatment  with 
hydrochloric  acid  or  with  carbon  dioxide  as  long  as  it 
remains  dry.  Caustic  lime  only  absorbs  moisture  slowly, 
and  leaves  twice  as  much  water  in  the  gas  to  be  dried  as  the 
calcium  chloride  with  two  molecules  of  water  of  crystallisa- 
tion does.  Fused  caustic  potash  acts  more  rapidly  and 
more  efficiently  than  calcium  chloride,  but  less  so  than 
sulphuric  acid.  Phosphorus  pentoxide  is  the  best  drying 
agent.  According  to  Stas,  it  can  be  freed  from  phosphorous 
anhydride  by  distillation  in  a  current  of  dry  air.  Sulphuric 
acid  is  the  most  convenient  substance  for  drying  gases,  and 
removes  the  moisture  completely,  even  from  a  rapid  current 
of  gas.  Its  efficiency  is  greatest  at  low  temperatures.  It 
should  be  free  from  sulphur  trioxide,  and  to  make  quite  sure 
on  this  point  it  is  advisable  to  use  acid  containing  6 — 8  per 
cut.  of  water.  Carbon  dioxide  is  kept  back  to  some  extent 
by  strong  sulphuric  acid,  hut  is  readily  driven  out  again  by 
a  current  of  air.  In  using  pumice  soaked  in  sulphuric  acid 
for  drying  purposes,  the  author  recommends  that  the  pumice 
should  be  first  boiled  with  a  mixture  of  strong  sulphuric  acid 
and  a  little  nitric  acid,  so  as  to  remove  chlorides,  fluorides 
and  oxides  likely  to  absorb  oxygen. — C.  A.  K. 


A  Rapid  Method  for  the  Detection  and  Estimation  of 
Chlorine  in  Alkaline  Sulphocyanides.  C.  Mann.  Zeits. 
Anal.  Chem.  28,  668—669. 
"When  a  stream  of  hydrogen  sulphide  is  passed  through  a 
solution  of  an  alkaline  sulphocyanide  mixed  with  copper 
sulphate,  the  colourless  copper  sulphocyanide  which  is  pre- 
cipitated at  first  is  only  slowly  converted  into  black  copper 
sulphide.  When,  however,  more  copper  sulphate  is  present 
than  is  necessary  for  the  formation  of  copper  sulphocyanide, 
and  the  current  of  gas  is  stopped  just  when  the  solution 
begins  to  turn  brown  (i.e.,  when  the  formation  of  copper 
sulphide  commences),  after  adding  more  copper  sulphate  to 
combine  with  the  hydrogen  sulphide  in  solution  and  to  pre- 
cipitate the  free  hydrogen  sulphocyanide,  and  filtering,  the 
filtrate  will  be  free  from  sulphocyanides.  The  precipitate 
can  be  rapidly  separated  by  filtration,  and  the  solution  shows 
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no  tendency   to  pass  through  turbid,  even  after  repeated 
washing. 

The  presence  of  very  small  quantities  of  chlorine  (or 
bromine)  can  then  be  detected  by  acidifying  the  filtrate 
with  nitric  acid  and  adding  a  few  drops  of  silver  nitrate 
solution. 

For  estimating  the  chlorine,  5  grins.,  at  the  most,  of  the 
sulphocyanide  are  dissolved  in  100  cc.  of  water,  and  the 
solution  mixed  with  20  grms.  of  copper  sulphate  in  100  cc. 
of  water;  hydrogen  sulphide  is  then  passed  until  the 
solution  begins  to  turn  brown,  then  8  gnus,  of  copper 
sulphate  dissolved  in  40  cc.  of  water  are  added,  and  the 
mixture  stirred  well,  and  filtered. 

Quantitative  experiments  with  mixtures  of  ammonium 
sulphocyanide  and  ammonium  chloride  gave  very  good 
results.  Commercial  ammonium  sulphocyanide  rarely 
contains  more  than  a  trace  of  chlorine. — F.  S.  K. 


Estimation  of  Copper  by  Converting  Copper  Sulphide  into 
the  Oxide.    C.  Holthof.    Zeits.  Anal.  (  hem.  28,  680—681. 

When  freshly-precipitated  and  moist  copper  sulphide,  in 
quantities  of  0"18 — 0"22  grm.,  is  heated  in  a  porcelain 
crucible,  it  commences  to  glow,  and  is  converted  into  copper 
oxide.  After  heating  for  7  to  10  minutes  over  a  good 
Buusen  burner,  the  change  is  complete,  no  further  decrease 
in  weight  takes  place,  and  the  residue  is  completely  free 
from  sulphuric  acid. — J?.  S.  K. 


Volumetric   Determination  of  Sulphuric  Arid.     A.  Gawa- 
lowski.     Zeits.  Anal.  ('hem.  29,  19. 

The  author,  in  reply  to  adverse  criticisms  of  his  method 
for  the  volumetric  determination  of  sulphuric  acid  (this 
Journal,  1888,455),  says  he  has  reviewed  his  data  carefully, 
and  finds  the  method,  as  originally  described,  trustworthy 
as  long  as  all  details  are  carefully  attended  to. — C.  A.  K. 


Analysis  of  Chrome  Iron  Ore.     11.  Presenilis  and  E.  Ilurtz. 
Zeits.  Anal.  (hem.  29,  29—35. 

A  SAMPLE  of  chrome  iron  ore  which  was  finally  shown  to 
contain  61  per  cent,  of  chromium,  28  per  cent,  of  iron,  and 
9  per  cent,  of  chemically  combined  carbon  and  graphite,  and 
which  was  hardly  attacked  by  acids,  was  analysed  by  the 
following  method: — ■ 

1.  Determination  of  Metals  and  Gangue. — About  5  grms. 
of  the  ore  tire  heated  in  a  boat  in  a  current  of  dry  chlorine. 
The  boat  is  placed  inside  a  combustion  tube,  attached  to  one 
end  of  which  arc  a  number  of  Peligot's  flasks  and  Woulff's 
bottles  partially  filled  with  water,  for  absorbing  the  volatilised 
chlorides.  After  3 — 4  hours'  ehlorination,  the  absorbing 
vessels  are  removed,  and  the  chlorine  in  the  tube  displaced 
by  dry  carbon  dioxide.  The  contents  of  the  boat  and  any 
sublimed  chromic  chloride  in  the  tube  are  reheated  and  a 
current  of  hydrogen  passed  through  the  tube,  to  reduce  any 
chromic  to  chromous  chloride  and  render  it  soluble  in  water; 
a  fresh  Peligot's  flask  is  attached  on  passing  the  hydrogen. 
The  boat  is  withdrawn  on  cooling,  and  its  contents 
extracted  with  water;  manganese  chloride  and  any  chloride 
of  iron  or  of  chromium  is  dissolved;  whilst  the  carbon, 
ganguc  ami  undecomposed  ore  remain  behind.  These  are 
filtered,  washed,  &c,  and  ignited  in  a  current  of  oxygen 
so  as  to  burn  off  the  carbon,  then  heated  in  a  current  of 
hydrogen  to  reduce  any  ferric  oxide  formed,  and  finally  the 
residue  once  more  subjected  to  the  treatment  with  chlorine. 
After  the  second  treatment  the  insoluble  portion  of  the 
residue  is  weighed  as  ganguc.  The  solutions  obtained  from 
these  two  operations  together  with  the  contents  of  the 
absorption  Basks  arc  acidified  with  a  measured  volume  of 
hydrochloric  acid  of  sp.  gr.  1'  1  and  allowed  t"  stand.  Any 
insoluble  matter  is  filtered  off  and  fused  with  a  mixture  of 
sodium  carbonate  and  potassium  chlorate ;  the  melt  is  then 

extracted  with  water  anil  this  extract  added  to  the  main 
solution.  The  residue  (A)  is  weighed.  The  solution  is 
transferred  to  a  flask,  the  weight  of  which  is  approximately 
known,  and   so    much    sodium   carbonate   is   added  that  the 


resulting  solution  contains  about  4  per  cent,  of  hydrochloric 
acid  of  sp.  gr.  1*1.  In  this  solution  the  metals  of  the  copper 
group  are  precipitated  by  a  current  of  sulphuretted  hydrogen 
and  separated  as  usual.  The  filtrate  is  evaporated  to 
dryness  to  separate  the  silica,  which  is  filtered  off,  and 
weighed  together  with  the  residue  A.  When  coloured  it  is 
refluxed  with  sodium  carbonate  and  nitre  and  the  bases 
removed  ;  if  it  be  white  the  silica  should  be  determined  by 
treatment  with  hydrofluoric  acid  and  the  residue  tested  for 
titanic  oxide.  The  filtrate  from  the  copper  group  is  oxidised 
with  chlorine,  nearly  neutralised  with  sodium  carbonate  ami 
precipitated  with  barium  carbonate. 

The  filtrate  containing  nickel,  manganese,  cobalt  and  zinc 
together  with  barium  carbonate,  is  treated  as  usual.  The 
residue,  containing  the  iron  and  chromium,  is  dissolved  in 
hydrochloric  acid  and  made  up  to  1  litre,  of  which  200cc. 
are  taken,  evaporated  to  dryness,  and  fused  with  sodium 
carbonate  and  potassium  chlorate.  The  fused  mass  is 
extracted  with  water  and  the  residue  fused  again.  The  iron 
is  (lelcniiincd  in  the  insoluble  portion  of  the  extract  and  the 
chromium  in  the  filtrate  by  the  usual  methods,  care  being 
taken  to  note  the  presence  of  alumina  and  of  phosphoric 
acid,  and  to  determine  them  if  present. 

2    Determination  of  the  Total  Carbon,  Phosphorus,  and 

Sulphur. — Another  5  grms.  of  the  ore  arc  decomposed  as 
in  (1)  in  a  current  of  chlorine;  the  residue  washed  first 
with  water  and  hydrochloric  acid,  to  which  a  little  chromous 
chloride  is  added,  and  then  with  water,  and  the  dried  residue 
oxidised  by  chromic  and  sulphuric  acids,  the  evolved  carbon 
dioxide  being  collected  and  weighed.  The  phosphorus  and 
sulphur  of  the  ore  are  contained  in  the  absorption  vessels, 
after  the  ignition,  in  the  form  of  sulphates  anil  phosphates. 
They  are  estimated  as  usual,  after  separating  any  silica 
present,  by  evaporation  with  sodium  chloride. 

3.  Determination  of  the  Graphite. — Ten  grms.  of  flic  ore 
are  dissolved  in  hydrochloric  acid— weeks  are  needed  to 
effect  the  solution — and  the  separated  graphite  filtered  off 
on  an  asbestos,  filtered,  washed,  and  oxidised  with  chromic 
and  sulphuric  acids  to  carbon  dioxide. — C.  A.  K. 


Determination  of  Free  Sulphuric  Aeid  in  Aluminium 
Sulphate.  F.  Beilsteiu  and  T.  Grosset.  Zeits.  Anal. 
Chem.  29,  73—78. 
Erlenmeyer  and  Levinstein's  method  for  the  determination 
of  the  free  acid  in  aluminium  sulphate  by  treating  with 
magnesium  ammonium  phosphate  and  titrating  the  free 
acid  in  the  filtrate,  is  only  accurate  when  the  double  phos- 
phate is  freshly  prepared.  When  the  magnesium  ammonium 
phosphate  has  been  kept  for  some  time  (even  under  water) 
it  loses  ammonia,  and  further,  boiling  is  necessary  to  effect 
complete  decomposition  between  the  aluminium  sulphate 
and  the  phosphate,  and  here  a  further  loss  of  ammonia 
occurs.  A  review  of  other  methods  for  the  determination 
of  the  free  acid  in  the  presence  of  neutral  or  of  aeid  salts 
follows.  The  authors  consider  that  the  methods  dependent 
on  the  insolubility  of  sulphates  in  alcohol  and  on  the  direct 
titration  with  alkali  employing  one  of  the  tropaeolin  colours 
as  indicator,  are  inaccurate,  and  are  qualitative  rather  than 
quantitative  tests.  The  following  method  is  recommended 
a-  tin  most  reliable  : — Dissolve  1 — 2  grms.  of  the  substance 
according  to  its  richness  in  free  acid,  in  5  cc.  of  water,  add 
5  cc.  of  a  cold  saturated  neutral  solution  id'  ammonium 
sulphate,  allow  to  stand  for  a  quarter  of  an  hour  with 
repeated  shaking,  and  precipitate  with  50  cc.  of  95  per  cent, 
alcohol.  Filter,  wash  with  50  cc.  of  95  per  cent,  alcohol, 
evaporate  the  filtrate  on  the  water-bath,  dissolve  the  residue 
in  water,  and  titrate  with  dccinorinal  caustic  potash,  using 
litmus  as  indicator.  All  the  neutral  aluminium  sulphate  is 
thus  thrown  down  as  ammonium  alum,  and  the  whole  of 
the  free  acid  remains  in  solution,  (bill  a  little  ammonium 
sulphate  is  dissolved  by  the  alcohol.  For  technical  purposes 
the  results  are  sufficiently  accurate  J  the  mean  error  of  six 
test  analyses  amounts  to  about  0-15  per  cent.  The  samples 
contained  from  1'27  per  cent,  to  5-89  per  cent,  of  frco 
sulphuric  acid. — C.  A.  K. 
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Valuation    of    Roofing    Slates.      H.    Brunner.     Schweiz. 

Wochenschr.  f.  Pharm.  1889. 

See  under  IX.,  page  393. 


The  Examination   of  Roofing  Slates.    F.   Eeverdin   and 
C.  de  la  Harpe.    Chem.  Zeit.  14,  64— Go,    94—95,  and 

126—127. 

See  under  IX.,  page  394. 


The  Valuation  of  Fuming  Sulphuric  Acid.  B.  Setlik. 
Chem.  Zeit.  13,  1670. 
Instead  of  the  usual  method  of  determining  the  sulphuric 
anhydride  present  by  titration  with  normal  caustic  soda 
solution,  the  author  proposes  to  titrate  with  water  until 
the  acid  ceases  to  give  off  fumes  of  anhydride.  100  gnns. 
of  the  fuming  acid  are  weighed  into  a  200  cc.  flask,  and 
water  is  slowly  dropped  in  from  a  burette  whilst  the  flask 
is  kept  cool.  At  first  a  thick  cloud  is  formed  over  the 
liquid  on  the  addition  of  each  drop,  but  as  the  composition 
of  the  liquid  approaches  that  of  the  monohydrated  acid,  the 
fumes  become  less  apparent,  and  the  flask  must  then  be 
shaken  after  each  addition  of  water  until  the  fumes  have 
become  completely  absorbed.  The  point  when  a  further 
drop  of  water  causes  no  fuming  is  thus  easily  seen,  and 
several  results  are  quoted  to  attest  the  correctness  of  the 
method,  which  is  verv  suitable  for  use  in  the  factory. 

— G.  H.  B. 


it,  in  the  ammoniacal  solution  obtained  after  the  precipitation 
of  the  iron.  As  the  cadmium  is  a  very  valuable  by-product, 
it  is  suggested  that  it  should  be  determined  separately.  The 
following  method  is  proposed  : — The  ammoniacal  filtrate 
containing  zinc  and  cadmium  is  made  slightly  acid  with 
hydrochloric  acid  and  the  hot  solution  poured  into  an  excess 
of  hot  aqueous  soda.  The  insoluble  cadmium  hydroxide  is 
determined  as  oxide  (see  preceding  abstract).  The  zinc  is 
determined  in  the  filtrate,  after  neutralising  most  of  the 
excess  of  soda  with  hydrochloric  acid,  by  titration  with 
sodium  sulphide. — N.  H.  J.  M. 


The  Examination  of  Zinc  Ores.     W.  Minor.     Chem.  Zeit. 

13,  1670. 
The  article  refers  to  the  difficulty  of  discriminating  between 
the  amounts  of  zinc  present  as  carbonate,  silicate  and 
sulphide.  According  to  one  method  the  carbonate  and 
silicate  may  be  extracted  by  boiling  the  finely  powdered 
ore  several  times  with  strong  ammonia,  but  the  silicate  is 
not  satisfactorily  reduced.  The  author  recommends  the 
following  procedure.  The  total  zinc  is  first  determined  by 
treatment  with  strong  hydrochloric  acid  in  the  usual  way. 
A  second  portion  is  carefully  exhausted  with  boiling  dilute 
caustic  soda,  which  completely  dissolves  the  carbonate  and 
silicate  of  zinc,  leaving  the  sulphide  untouched.  A  third 
portion  is  boiled  for  15  minutes  with  acetic  acid  of  50  per 
cent,  strength,  which  dissolves  only  the  carbonate  of  zinc. 
The  author  has  proved  the  accuracy  of  this  method  of 
separation  from  the  results  of  numerous  concordant  analyses. 
— G.  H.  B. 

Estimation    of   the    Cadmium   in   the   Products   of  Zinc 

Manufacture.  W.  Minor.  Chem.  Zeit.  14,  4. 
Ix  order  to  avoid  the  fourfold  precipitation  with  sulphuretted 
hydrogen  (see  this  Journal,  1890,  109)  the  author  suggests 
the  following  alternative  method  : — A  known  quantity  of  the 
substance  is  dissolved  as  usual  in  hydrochloric  acid,  and  the 
cadmium  and  iron  separated  by  precipitation  with  sulphur*  1 1  ed 
hydrogen.  The  precipitate  of  cadmium  sulphide,  which 
always  contains  zinc  sulphide,  is  washed  with  hot  water, 
dissolved  in  hydrochloric  acid  and  filtered.  The  solution 
is  heated  to  boiling  and  an  excess  of  boiling,  dilute  caustic 
soda  added  ;  the  cadmium  hydroxide  which  separates  is 
filtered  off  and  repeatedly  washed  with  1  per  cent,  caustic 
soda,  then  with  hot  water,  tdl  no  longer  alkaline.  The 
filter  containing  the  precipitate  is  then  transferred  to  a 
Rose's  crucible,  and  the  water  driven  off  by  gentle  wanning, 
after  which  the  crucible  is  heated  to  redness  while  a  stream 
of  oxygen  is  passed  into  it.  From  the  weight  of  Cadmium 
oxide  so  obtained  the  amount  of  cadmium  present  in  the 
sample  can  be  readily  found. 

In  the  determination  of  the  cadmium  in  the  so-called 
"  pure  cadmium  "  of  the  zinc  works,  the  precipitation  by 
sulphuretted  hydrogen  may  be  omitted,  as  this  product 
contains  only  a  small  trace  of  iron  which  does  not  influence 
the  determination. — O.  H. 


Estimation  of  Cadmium  in  Calamine.     W.  Minor.     Chem. 

Zeit.  14,  34. 
The  amount  of  cadmium  in  calamine  is  generally  not  taken 
into  account  in  estimating  the  zinc,  but  is  determined  with 


Estimation  ofNitrogenby  Schultze-Tiemann's  (_Schldsing's) 

Method.      ¥.    Cochins    and   T.    Moeller.      Chem.    Zeit. 

14,  33. 
Tins  method  has  been  found,  especially  by  those  who  have 
to  do  with  explosives,  to  give  too  low  results;  control 
analyses  made  with  pure  potassium  nitrate  gave,  as  a  rule, 
13-6  per  cent,  of  nitrogen  (instead  of  13-8G),  the  results 
oft  en  being  as  low  as  13  •  5  or  13 '3  per  cent.  Long  experience 
in  analysing  gun-cotton  by  the  method,  showed  that  the  con- 
centration of  the  reagents  is  of  great  importance,  and  that 
the  amount  of  substance  used  should  be  suited  to  the  size 
of  the  apparatus.  The  following  were  employed  by  the 
authors: — A  long-necked  flask  of  350  ce.  capacity,  a 
measuring  tube  of  150  cc.  capacity,  a  ferrous  chloride 
solution  (70  grins,  of  salt  to  100  cc.  of  water),  hydrochloric 
acid  (about  37  per  cent.).  The  amounts  taken  were  :— 
Pure  saltpetre,  0'3 — 0-4  grm. ;  ferrous  chloride  solution, 
5 — 15  cc,  with  twice  the  amount  of  acid.  When  25  to 
50  cc.  of  water  were  used,  the  results  varied  between  13'  70 
and  13  -SG  (mean,  13 '81)  per  cent,  of  nitrogen,  and  the  ex- 
periment took  30  to  40  minutes.  With  80  to  150  cc, 
percentages  of  13'39to  13'05  were  obtained  (mean,  13'21), 
the  analyses  took  from  70  to  90  minutes. — X.  II.  J.  M. 


On  the  Volumetric  Determination  of  Nitric  Acid  by  a 
Solution  of  Diphenylamine  in  Sulphuric  Acid.  J.  A. 
Muller.     Bull.  Soc.  Chim.  1889,  670. 

Tins  method  may  only  be  used  in  the  absence  of  other 
oxidising  substances,  as  these  would  also  give  a  colouration 
with  a  solution  of  diphenylamine  in  sulphuric  acid.  A 
small  quantity  of  hydrochloric  acid  does  not  interfere,  but 
the  colour  is  altered  aud  destroyed  by  hydrobromic  and 
hydriodic  acids.  Spiegel,  to  whom  the  process  is  due,  states 
that  organic  substances  do  not  influence  the  colouration,  but 
the  author  found  that  a  few  drops  of  a  7 "  5  per  cent,  solution 
of  dextrin  altered  the  colour  materially. 

To  make  an  estimation,  5  cc.  of  a  solution  containing 
0'2  grm.  of  diphenylamine  in  1  litre  of  concentrated  sulphuric 
acid  are  placed  in  a  test  tube  and  1  cc.  of  the  nitrate  solution 
added ;  similar  solutions  are  made  containing  a  known 
quantity  of  nitric  acid,  and  the  colours,  after  standing 
one  hour,  compared.  If  care  be  taken  to  prepare  all  the 
tubes  in  exactly  the  same  way,  ami  the  nitrate  solution 
contain  from  1 — 5  mgrms.  of  N2U5  per  litre,  results  may  be 
obtained  to  within  0-5 — 1  mgrm.  of  N;05  per  litre. 

It  any  other  oxides  of  nitrogen  be  present  they  must  be 
oxidised  by  permanganate.  Provided  the  solutions  be 
colourless,  this  method  may  be  applied  to  the  determination 
of  nitrates  in  soils  and  drainage  waters. — A.  I..  S. 


Some  Applications  of  Caustic  Soda  or  Potasli  and  Carbon 
to  the  Qualitative  aud  Quantitative  Analysis  if  Minerals. 
( !,  A.  Burghardt.  Lit.  and  Phil.  Soc.  Manchester, 
March  4,  1890. 

After  many  experiments,  the  author  found  that  in  the 
analysis  of  all  refractory  silicates,  several  refractory  oxides 
and  compounds  of  oxides,  and  some  other  insoluble  mineral 
compounds,  the  best  results  were  obtained  by  mixing  the 
finely  divided  mineral  with  about  10  per  cent,  of  its 
of  finely  divided  charcoal,  and  projecting  the  mixture 
carefully  into  a  silver  crucible  containing  fused  caustic  soda 
or  potash  in  the  proportion  of  six  times  the  weight  of  the 
mineral  powder   taken  for  analysis.     The   crucible  and  its 
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contents  were  then  carefully  heated  over  an  ordinary  Bunsen's 
burner  until  the  reaction  arising  is  complete.  This  point  is 
easih  ascertained  by  the  fact  that  all  further  evolution  of 
combustible  gas  has  ceased,  and  the  muss  in  the  crucible 
has  become  dry  and  generally  white  or  grey  in  colour. 

From  the  experiments  made,  the  author  believes  that 
hydrogen  gas  is  evolved  from  the  caustic  alkali,  and  possibly 
a  small  quantity  of  carbon  monoxide,  whilst  undoubtedly 
carbon  dioxide  is  largely  produced  by  the  combination  of 
the  carbon  with  the  oxygen  of  the  caustic  alkali  and  the 
oxygen  of  the  oxides  present  in  the  minerals  taken  for 
analysis.  The  author  believes  that  during  the  course  of 
the  n-action,  metallic  sodium  or  potassium  is  liberated, 
and  that  these  metals  whilst  in  statu  nascendi  combine 
either  with  the  metallic  oxide  (as  in  the  case  of  the  oxides 
of  zinc  and  tin)  or  with  the  acid  present  in  the  mineral. 

The  details  of  some  experimental  trials  of  the  process  are 
next  given. 

'/'in-Ori'  from  Cornwall.  —  Two  samples  of  roasted 
'•  Black  tin*'  were  reduced  to  an  exceeding  tine  powder  and 
submitted  to  Burghardt's  process.  ("  Black  tin  "  is  the  tin 
on-  which  has  been  concentrated  by  washing  away  the 
lighter  mineral  impurities,  drying  and  afterwards  roasting 
to  secure  freedom  from  sulphur,  arsenic  and  antimony.) 
For  the  analysis,  0' 5  grin,  of  the  mineral  was  taken,  and 
the  heating  in  the  silver  crucible  with  the  caustic  alkali 
only  tool,  place  over  the  ordinary  Bunsen  lamp  for 
:'ii  minutes.  Lixiviation  with  water,  followed  by  a  second 
fusion  of  the  residue,  was  sufficient  to  bring  the  mineral 
into  a  complete  state  of  resolution. 

Wolframite  (principally  tungstate  of  iron). — This  is  a 
difficult  mineral  to  analyse  by  the  older  methods  and  much 
time  is  expended. 

By  the  author's  process  the  iron  is  entirely  separated 
from  the  tungstic  acid  ad  once,  and  remains  behind  on  the 
filter  after  solution  of  the  melt  and  subsequent  filtration, 
as  ferric  oxide  and  magnetic  oxide. 

Chrome  Iron  Ore  was  treated  with  caustic  soda  with  an 
addition  of  ammonium  nitrate  to  ensure  full  oxidation  of 
chromic  oxide  to  chromic  anhydride.  Heating  for  half  an 
hour  over  the  ordinary  Bunsen  lamp  proved  sufficient. 
Other  minerals  which  proved  amenable  to  the  caustic  soda 
treatment  as  described,  were  l; utile,  Barytes,  Kaolin,  Tale, 
Cyanite,  and  double  silicates  like  Tourmaline,  Hornblende, 
Garnet.  Excellent  results  have  been  obtained  with  Fluor- 
spar ami  Pitchblende.  By  this  method  the  costly  and 
troublesome  blowpipe  and  bellows  are  dispensed  with. 


Action  of  Phenols  on  Honey  and  on  tin-  Substance  produced 

In/  Evaporating  to  Dryness  spent  Sulphite  Solutions.      A. 
Ihl.     them.  Zeit.  14,  3. 

The  author  has  already  (this  Journal,  1887,  455)  described 
the  action  of  phenols,  in  presence  of  sulphuric  and  hydro- 
chloric acids,  on  the  carbohydrates.  When  honey  is  treated 
with  an  aqueous  solution  of  phloroglucinol  and  much 
strong  hydrochloric  acid,  the  mixture  acquires,  after  some 
time,  a  pale  red  colouration,  which  becomes  more  and  more 
distinct.  Resorcinol  produces,  after  a  long  time,  a  splendid 
light-red  colour.  Other  phenols  react  with  honey  only 
when  heated.  Aqueous  aniline  sulphate  solution  colours  a 
solution  of  honey  yellow  after  some  time. 

When  the  yellow  transparent  mass,  obtained  by  carefully 
evaporating  to  dryness  spent  sulphite-lye,  is  dissolved  in 
water,  and  heated  with  aqueous  phloroglucinol  and  strong 
hydrochloric  acid,  a  violet-red  colouration  is  produced; 
other  phenols  give  inconsiderable  colourations.  With  con- 
centrated sulphuric  acid,  the  colour  reactions  are  more 
distinct: — aqueous  resorcinol  solutions  and  alcoholic  solutions 
of  orcinol,  thymol,  and  cresol,  in  presence  of  much  strong 
sulphuric  acid,  give  strong  dark  red  colourations,  and  an 
alcoholic  solution  of  o-naphthol  produces  a  splendid,  intense 
red-violet  colour.  The  same  reactions  are  obtained  when 
the  spent  sulphite-lye  itself  is  employed. — X.  II.  .1.  M. 


Coal  Oil  and  Lignin.     A.  Ihl.     Cheni.  Zeit.  14,  34. 

The  author  previously  (this  Journal,  1889,  1012)  proposed 

urea  and  antipyrine  as  reagents  for  woody  cell-membrane. 
Coal  oil  also  gives  rise  to  production  of  colour  with  lignin. 
Wood  and  paper  treated  with  coal  oil  diluted  with  alcohol 
and  strong  hydrochloric  or  moderately  dilute  sulphuric  acid 
acquire  an  intense  red  colour,  the  reaction  being  strongest 
when  concentrated  alcoholic  solutions  of  coal  oil  arc  used. 
The  colour  reactions  are  given  by  all  substances  which 
yield  coal  oil  when  destructively  distilled  ;  for  example, 
albuminoids,  horn,  wool,  Sec.  It  is  probable  that  the  colour 
is  due  to  the  action  of  pyridine  bases  in  the  coal  oil  on 
cinnamic  aldehyde  contained  in  tin'  wood  (compare  this 
Journal,  1889,  640).— N.  II.  .1.  M. 


Tobacco  Juice  as  a   Reagent  for  Lignin,     A.  Ihl.     Chem. 
Zeit.  14,  G7. 

The  author  has  described  (Chem.  Zeit.  14,  34  ;  see  preceding 

abstract)  a  colour  reaction  given  by  lignin  and  bone  oil  in 
presence  of  hydrochloric  or  fairly  concentrated  sulphuric 
acid,  and  considers  it  due  to  the  presence  of  pyridine  bases 
present  as  enipvieumatie  products  in  the  bone  oil.  Con- 
sidering that  the  nicotine  and  albuminoids  in  tobacco  might 
yield  similar  substances  on  destructive  distillation,  he  sub- 
stituted tobacco  juice  from  a  reservoir  pipe  for  the  bone  oil, 
and  found  that,  when  fresh,  a  fairly  intense  red  colouration 
was  obtained,  sufficing  even  for  the  detection  of  wood-cellulose 
in  paper.  The  colour  also  appears  when  cinnamic  aldehyde 
or  an  alcoholic  solution  of  oil  of  cinnamon  is  treated  with 
fresh  tobacco  juice  and  concentrated  hydrochloric  acid. 
Nicotine  itself  needs  some  time  for  the  development  of  the 
colouration. — B.  B. 

Detection  of  Cotton-Seed  oil  in  Lard.     A.  V.  Asbdth. 
Chem.  Zeit.  14,  93—94. 

Muter  and  de  Koningh  (Analyst,  1889,  61)  have  described 
a  method  for  the  detection  of  cotton-seed  oil  in  lard,  an 
outline  description  of  which  is  as  follows : — The  sample 
is  saponified,  the  fatty  acids  precipitated  as  lead  -alts 
which  are  then  washed  and  shaken  out  with  ether ;  the 
ethereal  solution  of  such  fatty  acids  as  form  lead  salts 
soluble  in  that  liquid  is  decomposed  by  hydrochloric  acid, 
the  two  layers  of  liquid  separated,  the  solution  of  fatty  acids 
in  ether  washed,  its  volume  noted,  a  known  quantity  taken, 
and  titrated  with  standard  alkali  ;  another  portion  is  run  off, 
the  ether  evaporated  in  a  stream  of  carbon  dioxide,  and  the 
iodine  number  of  the  fatty  acids  left  determined. 

The  author  experimented  with  single  samples  of  pure  lard 
and  cotton-seed  oil  (source  not  stated),  and  found  for  the 
former  54-31  per  cent,  of  fatty  acids  with  an  iodine  number 
of  93 '66,  and  for  the  latter  69 '20  per  cent,  of  fatty  acids 
with  an  iodine  number  of  13669.  In  both  eases  the  fatty 
acids  are  calculated  as  oleic  acid.  Mixtures  gave  results 
fairly  near  those  demanded  by  their  composition,  so  that  in 
one  containing  50  per  cent,  of  cotton-seed  oil  was  found 
48'66  per  cent.,  in  another  20*52  instead  of  25  per  cent., 
and  5  per  cent,  in  place  of  12'8per  cent,  in  a  third.  The 
author  views  the  method  as  of  considerable  value. — B.  li. 


Drying    (tils,  their   Properties,     Tests,    and    Applications. 
L.  Borucki.     Tech.  Mittheil.  f.  Malerei,  6,  No,  74  and  75. 

The  author  describes  the  origin,  chemical  composition,  pro- 
perties, and  purification  of  these  oils.  He  gives  the  following 
description  of  a  good  drying  oil:  it  should  be  clear  and 
transparent  and  should  not  become  turbid  either  on  heating 
or  on  long  standing  (absence  of  albuminoids,  &C.)  ;  shaken 
with  water  or  alcohol  it  should  give  no  acid  reaction,  in 
the  first  case  mineral  acids  are  absent,  in  the  second  free 
fatty  acids  or  resin  ;  there  should  be  no  appreciable  quantity 
of  ash  :  treated  according  to  Livache,  it  should  dry  in 
24  hours,  and  the  varnishes  should  yield  a  solid  mass  in 
the  same  time  (absence  of  non-drying  oils,  resinous  oils, 
and  mineral  oils).  Livache's  test  is  made  as  follows,  1  grm. 
of  lead  powder  is  prepared  by  precipitating  lead  acetate 
with  zinc,  washing  first  with  water  and  then  with  alcohol 
and  ether  and    drying  in  vacuo.     This  is  placed   on  a  watch 
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glass,  weighed  and  0-6  gnu.  of  oil  dropped  on  it  from  a 
burette  so  that  each  drop  remains  separate  from  the  rest ; 
it  is  thru  placed  in  a  light  room  at  the  ordinary  temperature. 
A  drying  oil  thus  treated  ceases  to  lose  weight  after  18  hours, 
a  non-drying  oil  not  until  six  days. — A.  L.  S. 


Testing  Cocaine.     K.  Mezger.     Pharm.  Zcit.  34,  G97. 
To  distinguish  cocaine  from  other  alkaloids,  0' 05  grm.  of 
cocaine  hydrochloride  is  dissolved  in  5  cc.  of  water  anil  five 


drops  of  a  5  per  cent,  solution  of  chromic  acid  added;  as 
each  drop  is  added  a  distinct  precipitate  is  formed,  which 
dissolves  immediately.  On  then  adding  1  cc.  of  hydrochloric 
acid  (cone.)  a  dark  orange-coloured  precipitate  of  cocaine 
chromate  is  formed. 

In  the  following  table  the  behaviour  of  a  number  of 
alkaloids  towards  chromic  aeid,  chromic  acid  and  hydro- 
chloric ai-id.  and  towards  potassium  chromate  is  shown. 
The  solutions  tested  must  he  neutral. 


0-05  Grms.  dissolved 
in  5  cc.  of  Distilled  Water. 


.".  Drops  "f  :i  5  i>er  cent. 
Solution  of  Chromic  Acid. 


II. 

Addition  of  1  ce.  of  HC1  (cone.) 
to  I. 


III. 

drops  of  a  9'20  Per  Cent. 
Solution  of  K2Cr1  (4. 


Cocaine  hydrochloride . 


Ecgonine  hydrochloride 
Quinine  hydrochloride 


Quinidine  hydrochloride  — 
Cinchonidiiie  hydrochloride 

Cinehoniue  hydrochloride. . . 
Hyd roquinine  hydroi ihloride 

Apomorphine  hydrochloride 

Bruoine  hydrochloride 

Strychnine  hydrochloride. . . 

Yeratrine  Hydrochloride  .... 


Distinct    precipitate   with    each 
drop,  which  then  disappears. 

Clear. 

Yellow  precipitate. 


Yellow  precipitate. 
Yellow  precipitate. 

Clear. 
Yellow  resinous  precipitate. 


Red-brown      precipitate      turns 
green  after  standing  a  minute. 

Yellow  precipitate. 


Yellow     crystalline      precipitate 
forms  alter  a  minute's  standing. 

Y'ellow  preci; 


Orange  yellow,  amorphous  preci- 
pitate. 

Clear. 

Precipitate  dissolves ;  on  standing 
separates  again  in  needle-shaped 
crystals. 

As  with  quinine. 

As  with  quinine. 


Clear. 

Clear.     Crystals    separate    after 
long  standing. 

Dirty  brown  precipitate. 


Orange-yellow  precipitate.     Solu- 
tion dark  red. 

Y'ellow  crystalline  precipitate. 
Yellow  precipitate. 


Clear. 

Clear. 

Y'ellow  precipitate. 

Yellow  precipitate. 

Turbidity  with  each  drop  added; 
-'I  landing  a  crystalline  preci- 
pitate. 

Pale  yellow  precipitate, 

Yellow  precipitate. 

Dirty  brown  precipitate. 


Crystalline       precipitate      forms 

gradually. 

As  with  brueine. 


Precipitate  forms  gradually. 


Sparteine  and  atropine  sulphates  and  the  hydrochlorides 
of  caffeine,  pilocarpine,  and  codeine  give  no  reactions  with 
these  reagents.  Jlorphine  hydrochloride  gives  a  green 
colouration  with  all  three  reagents  owing  to  the  reduction  of 
the  reagent ;  narceine  gives  a  crystalline  precipitate  after 
long  standing  with  chromic  and  hydrochloric  acids. 

— C.  A.  K. 


Detection  of  Rosin  Oil  in  Fatty  and  Mineral  Oils.     Holde. 
Mittheil.  der  konig.  tech.  Versuchsanstalten,  1890,  19 — 22. 

The  author  finds  that  in  his  method  for  the  detection  of 
rosin  oil  in  vegetable  or  mineral  oils  (this  Journal,  1888, 
526),  it  sometimes  happens  that  the  colouration  does  not 
readily  appear.  A  continuous  and  vigorous  shaking, 
however,  causes  the  acid  to  assume  a  distinct  red  colour 
when  rosin  oil  is  present.  For  detecting  the  presence  of  small 
quantities  of  rosin  oil,  he  recommends  shaking  with  stronger 
sulphuric  acid  of  sp.  gr.  1  •  624,  whereby  (in  testing  a  series 
of  11  different  sorts  of  rosin  oil)  he  always  obtained  a 
distinct  red  colouration  after  shaking  for  a  short  time.  To 
apply  a  still  stronger  aeid  is  net  advisable,  as  it  would  affect 
the  other  oils  present.  This  reaction  is  not  as  delicate  as 
that  with  anhydrous  acetic  acid  and  sulphuric  acid  (this 
Journal,  1888,  136,  526  and  871;  1889,  572),  but  being 
extremely  simple  the  author  considers  it  useful  for  technical 
purposes  as  a  preliminary  examination.  Quantities  as  small 
as  1-5  per  cent,  of  rosin  oil  could  in  all  experiments  be 
detected  by  this  reaction,  and  mostly  even  0'5  and  1'0  per 
cent.  Castor  oil  is  the  only  exception,  its  limit  being  5  per 
cent.  But  in  this  case,  after  shaking  with  the  above-named 
acid,  the  castor  oil  itself,  and  not  the  acid,  assumes  a  red 
colour,  even  if  as  little  as  1  per  cent,  of  rosin  oil  be  present, 
whilst  pure  castor  oil  remains  yellowish-white.  The  author 
thinks  that  intentional  adulterations  of  less  than  1  per  cent, 
are  practically  not  to  be  found. 

When  sulphuric  acid  of  1-624  sp.  gr.,  after  having  been 
shaken  with  the  oil,  is  of  a  yellow  or  yellowish-brown  colour, 
rosin  01)  i^  not  present  in  the  above-named  limits  ;  but  if  the 


acid  become  red  or  brown,  another  portion  of  the  substance 
should  be  shaken  with  double  its  volume  of  86 — 90  alcohol, 
to  extract  rosin  oil,  if  present.  This  extraction  is  necessary, 
because  the  presence  of  train  oils,  earth-nut  oil,  and  mineral 
oils  containing  asphalt  substances,  may  give  similar  colour 
appearances  in  the  original  substance.  Castor  oil  must  be 
treated  in  the  same  way,  if  the  acid  has  changed  the  colour 
of  the  oil  to  red  or  brown,  which  colour  may  originate  from 
the  presence  of  train  oil.  The  test  cannot  be  applied  for  thi  ise 
tar-oils  which  are  soluble  in  alcohol  with  brown  or  black 
colours.  The  alcoholic  extract  is  then  treated  with  sulphuric 
acid  of  1-624  sp.  gr.,  the  presence  of  rosin  oil  being  shown 
by  a  red  or  violet  colouration.  This  colour  is  more  constant 
than  that  obtained  by  the  test  with  anhydrous  acetic  aeid 
and  sulphuric  acid  of  1-53  sp.  gr.,  which  changes  after  a 
few  moments.  For  the  detection  of  smaller  quantities  of 
rosin  oil,  the  alcoholic  extract  is  evaporated,  then  the  test 
with  sulphuric  aeid  of  1'624  sp.  gr.  applied,  anil  a  compara- 
tive test  with  anhydrous  acetic  acid  and  sulphuric  acid  of 
1*53  sp.  gr.  made.  The  author  finds,  with  Morawsky,  that 
anhydrous  acetic  acid  and  sulphuric  acid  of  1-53  sp.  gr. 
produce  red-brown  colourations  in  train  oil  and  in  earth-nut 
oil.  Therefore,  when  these  substances  are  present,  and  rosin 
oil  is  to  be  tested  for,  an  alcohol  extraction  has  to  be  made 
prior  to  the  application  of  the  above  reagents.  The  alcoholic 
extracts  of  train  oil  and  of  earth-nut  oil  do  not  show  the 
colourations  characteristic  for  rosin  oil. 

The  author  furthermore  states  that  the  phosphoric  acid 
test  for  train  oil  is  uncertain,  for  on  the  one  hand  rosin  oils 
produce  red  colourations  with  this  acid,  and  on  the  other 
hand  distinct  colourations  only  appear  when  large  quantities 
of  train  oil  are  present  in  other  oils.  The  author  mentions  that 
this  is  contrary  to  the  experience  of  Schaedler,  who  found 
that  even  '  a  of  train  oil  can  be  detected  by  the  reaction 
with  phosphoric  acid.  Whether  the  above  reaction  with 
phosphoric  acid  is  characteristic  for  rosin  oils  has  to  be 
proved,.     (Compare  this  Journal,  1890,  112.) — II.  S, 
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-104. 


Zeits.    Anal. 


Valuation   of  Coal-Tar   Pitch. 

Cham.  29,  103- 
Tiik  author  considers  the  test  of  placing  a  sample  between 
the  teeth  a  good  one  for  the  consistency  of  pitch.  To  test 
the  softening  point,  a  cylindrical  piece  of  the  pitch,  of  4  mm. 
diameter  and  100  mm.  long,  is  bent  round  the  bulb  of  a 
thermometer  so  that  there  is  a  length  of  20  mm.  on  the  one 
side  of  the  bulb  and  of  80  mm.  on  the  other.  The  longer 
limb  is  fixed  parallel  with  the  stem  of  the  thermometer,  and 
tin-  whole  placed  in  a  beaker  tilled  with  water,  and  provided 
with  an  agitator.  The  water  is  then  gently  heated  till  the 
longer  limb  of  the  little  rod  of  pitch  bends  round ;  this  is 
taken  as  the  "  softening  temperature  "  of  the  sample.  As  a 
rule,  the  softening  temperatures  and  the  consistency  test 
agree  with  one  another.  In  the  manufacture  of  briquettes, 
it  is  important  to  know  whether  the  pitch  used  will  yield  a 
iirin  briquette,  i.e.,  one  that  does  not  fall  to  pieces  in  the  fire. 
Pitch  yielding  a  vesicular  coke  does  not  form  firm  briquettes, 
whilst  that  yielding  a  disintegrated  coke,  does  do  so. 

— C.  A.  K. 


Constitution  of  Bone  Meal.    .1.  Stocklasa.     Chem.  Zeit.  14, 
1—2,  21  and  32— 33. 

Tin:  method  employed  by  I. awes,  in  1848,  for  the  production 
of  bone  meal,  consisted  in  heating  the  bones  in  steam  under 
a  pressure  of  2  atmospheres  for  90  minutes  ;  the  bones  were 
thus  obtained  in  a  brittle  condition,  and  easy  to  grind. 

The  experiments  made  by  the  author  were  to  determine 
the  composition  of  bone  meal  obtained  by  different  methods. 
In  the  first  experiment,  the  bones  were  extracted  with  water 
at  95°  for  six  hours,  and  then  steamed  for  75  minutes  under 
a  pressure  of  2- 5  atmospheres,  and  dried  at  40°.  In  the 
second  experiment,  the  bones  were  steamed  for  one  hour 
under  pressure  of  1  •  5  atmospheres,  and  in  the  third  experi- 
ment, for  one  hour  under  pressure  of  0-5  atmosphere.  The 
percentage  composition  of  the  bone  meal  and  grit  obtained 
iu  the  three  experiments  was  as  follows: — 


I. 

II. 

III. 

26-38 

5-51 
56-24 
11-87 

27 -S2 
9-38 
52-43 
10-37 

2U-54 

11-32 

50-43 

S-71 

3-77 

4-05 

4-25 

In  the  third  experiment,  where  the  loss  of  proteidis  slight, 

the  percentage  of  fat  remained  very  high.  Analyse-  of 
meal,  grit,  and  -till  coarser  portions  are  given,  which  >lu>\\ 
that  the  greatest  amount  of  fat  is  contained  ill  the  meal 
(.V51  per  cent.),  less  in  the  grit  (3-29  per  cent.),  ami  still 
less  in  the  coarser  sittings;  that  which  passed  through  a 
2  cm.  sieve  containing  only  0-92  per  cent,  of  fat.  Con- 
siderable amounts  of  fat  much  prolong  the  decomposition  of 
the  nitrogenous  matter  of  the  bones,  as  well  as  the  tricalcium 
phosphate,  when  in  the  soil. 

In  the  experiments  next  described,  the  bone>  were 
extracted  with  light  petroleum"  (Seltsam's  method)  under 
varying  pressure.  This  method  has  the  advantage  that 
more  fat  is  extracted,  whilst  the  loss  of  nitrogenous  matter 
i-  smaller  than  is  the  ease  when  steam  is  employed. 


The  following  experiments  were  made  : — (1.)  Bones  con- 
taining 9-2  per  cent,  of  fat,  were  extracted  with  light 
petroleum  under  pressure  of  1  ■  2  atmospheres,  the  petroleum 
distilled  off  with  steam  and  the  product  dried  at  45°.  (2.) 
Bones  containing  8' 8  per  cent,  of  fat,  were  extracted  under 
ordinary  pressure,  the  petroleum  expelled  by  steam  and 
the  bones  dried  at  36°.  (3.)  Bones  containing  8-7  per 
cent,  of  fat,  were  extracted  with  light  petroleum  under 
pressure  of  1  •  3  atmospheres  and  then  steamed  for  20  minutes 
under  pressure  of  2  atmospheres.  (4.)  Bones  containing 
8-9  per  cent,  of  fat,  were  treated  with  light  petroleum  under 
pressure  of  1-2  atmospheres,  and  with  steam  underpressure 
of  3  atmospheres  for  30  minutes.  The  amount  of  bone 
meal  was  in  each  case:  (1),  33-24  per  cent.;  (2),  18  per 
cent.;  (3),  45-7  per  cent.;  and  (4),  58-6  per  cent.  The 
percentage  composition  of  the  meai  was  : — • 


— 

1. 

2.                 3.                 4. 

33-67 

7' SI 
49-35 

nn 

Sl-24 

6-42 

93 

8-41 

84' 26 
9-06 

W87 
8-82 

26-34 
2-85 
61-69 

Fat 

4-S3 

4-36 

4-<J6 

Analyses  of  the  bone  grit  and  of  the  coarser  portions 
obtained  in  the  first  experiment  are  also  given.  In  experi- 
ment (1)  the  loss  of  nitrogen  was  small,  being  0-139  per 
cent,  of  the  weight  of  the  bones;  in  experiment  (3)  the 
loss  was  0-206  ;  and  in  (4)  0-584  per  cent.  In  meal  con- 
taining much  fat  the  phosphates  are  with  much  greater 
difficulty  decomposed  iu  the  soil,  and  the  meal  is,  moreover, 
less  easy  to  grind  fine.  Meal  containing  1  per  cent,  of 
fat  yields  more  ammonia  the  first  year  than  meal  richer 
in  fat.  The  author  considers  that  these  facts  explain  the 
results  of  Wagner's  and  Marck's  experiments,  as  the  results 
of  comparative  experiments  depend  largely  on  the  state 
of  division  of  the  bone  meal  and  on  the  amount  of  fat  it 
contains.  He  also  considers  that  finely  powdered  bone 
meal,  containing  0-6  to  1  per  cent,  of  fat,  is  a  better 
manure  than  Thomas  slag. — N.  H.  J.  M. 


Comparison  of  Methods  for  Determining    Tartaric  Arid. 
J.  Toth.     Chem.  Zeit.  14,  63—64. 

The  three  methods  for  the  determination  of  tartaric  acid 
Inning  most  claim  for  consideration  are  the  original 
Goldenberg  (Zeits.  Anal.  Chem.  22,  270)  ;  the  modified 
Goldenberg  (Chem.  Zeit.  12,  390)  ;  and  the  Lorenz  method 
(Zeits.  Anal.  (hem.  27,  8  :  this  Journal,  1888,  136).  The 
author  has  compared  them,  using  various  mixtures  and 
natural  products  containing  tartaric  acid,  and  adhering 
closely  to  the  prescription  in  all  cases.  He  finds  that 
the  Lorenz  method  is  most  trustworthy,  giving  results 
which  are  both  concordant  with  each  other  and  with  the 
theoretical  percentage  in  mixtures  of  known  composition, 
the  differences  observed  being  usually  about  0-2  per  cent., 
and  only  in  one  case  reaching  1-17  per  cent.,  whereas  the 
original  Goldenberg  gave  differences  of  0-6 — 1  -3  per  cent., 
and  in  one  ease  7  per  cent.,  and  the  modified  Goldenberg 
0  •  6  to  1-3  per  cent.,  and  in  one  case  10  per  cent. 
The  following  table  shows  some  of  the  results  : — 


Substance  used. 


Crystallised  calcium  tartrate 

Tartaric  acid 

Argol 

l'i  grins,  argol  +  10  gnus,  tartaric  acid 


(■Determination  I. 
'■Determination  II. 
(Determination  I. 
*■  Determination  II. 
f  Determination  1. 
'  Determination  II. 
*  Determination  l. 
*■  Determination  II. 


Original 
Goldenberg. 


Per  Cent. 

72v.ip 

72-60 


■JS-SII 

27'60 
42-61 
I  [-86 


Modiliial 
Goldenberg. 


Per  Cent. 

64-5 


Lorenz. 


Theoretical. 


42  61 

43-10 


1'erCent. 

-,-:■»; 
7-J-nr. 
99'7S 
99'73 
28-80 
28-58 
13-H2 
1S-86 


Per  Cent. 
72-20 
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JSoessneek  has  suggested  that  a  method  might  possibly  be 
based  on  the  solubility  of  antimonious  oxide  in  tartaric  acid 
in  the  proportion  of  one  molecule  to  two  of  the  acid,  and  the 
author  has  experimented  in  this  direction.  He  finds,  how- 
ever, that  variable  quantities  of  antimonious  oxide  are 
dissolved,  e.g.,  60 — 66 '9  per  cent,  instead  of  the  theoretical 
77- 6  per  cent.,  the  action  appearing  to  diminish  as  the 
proportion  of  free  tartaric  acid  decreases. — 15.  B. 


On  the  Estimation  of  Glycerol  in  Crude  Glycerin.     F. 
Filsinger.    Chem.  Zeit.  14,  197. 

To  ascertain  the  amount  or  glycerol  in  crude  glycerins,  the 
author  compares  a  series  of  results  obtained  by  Fickert  and 
Hirsch  between  the  modified  permanganate  method  (Chem. 
Zeit.  13,  127)  and  Benedikt  and  Cantor's  acetin  method 
as  applied  by  O.  Hehner  (this  Journal,  1889,  6—8). 
Throughout  'the  series,  which  consists  of  crude  glycerins 
of  different  origin,  the  acetin  method  gives  higher  results 
than  the  permanganate  method,  viz. : — 


No. 

Permanganate  Method. 

Acetin  Method. 

1 

Per  Cent. 
70-2 

PerCent. 
(«)  74-7 

(6)  75-4 

2 

78-5 

(a)  SO-0 
(5)81-9 

3 

70-1 

(.')  80-0 
(6)80-9 

4 

72-1 

76-8 

5 

(«)  73-8 

(a)  7S-4 

(6)  73-3 

(6)78-2 
(c)  78-5 

e 

78-s 

7S-1 

7 

70*5 

71-0 

8 

72-1 

78*2 

9 

(a)  77-0 
(6)  7S-0 

79-5 

10 

(<l)S2'2 
(6)  Sl-8 

80-7 

11 

(a)  5IV6 

(a)  51-S 

(6)  oO'l 
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13 

(a)  IKTG 
(6)  70-1 

76-G 

11 

(a)  71-8 

77-1 

(6)  73-2 

# 

15 

M  67-1 

(a)  73-4 

(b)  Wo 

(6)73-7 
(r)  73-8 

1(5 

77-2 

79-8 

17 

71-2 

(a)  7C.-7 
(6)77-4 

The  author  was  in  a  position  to  testify  to  the  correctness 
of  the  permanganate  method  in  several  instances  by 
the  practical  yields  from  the  crude  materials  employed. 
The  results  obtained  confirm  his  view  that  the  acetin 
method  gives  percentages  of  glycerol  in  crude  glycerins 
which   are  too  high,  and  he  state-   that   these  results  are 


contrary  to  those  obtained  by  Hehner  and  Lewkowitsch. 
He  objects  to  Hehner's  proposal  in  analysing  crude  glycerin 
to  strike  an  average  between  the  results  obtained  by  the 
acetin  and  the  bichromate  methods,  but  recommends  further 
examination  which  might  lead  to  a  more  correct  modification 
of  the  acetin  method. — H.  S. 


Zeits.   Physiol. 


Determination   of  Cellulose.     G.   Lange. 

Chem.  14,  283. 
Ten  grins,  of  the  substance  in  which  the  cellulose  is  to  be 
determined  are  placed  in  a  stoppered  retort,  together  with 
three  or  four  times  its  weight  of  pure  caustic  potash  and 
30 — 40  cc.  of  water,  and  the  temperature  raised  to  140°  C. 
by  means  of  an  oil-bath.  At  this  point  reaction  sets  in  with 
considerable  frothing,  and  is  generally  complete  after  con- 
tinuing the  heating  for  about  an  hour  at  180°  C.  After 
cooling  to  about  80°  C.  the  contents  of  the  retort  arc  washed 
into  a  beaker,  acidulated  with  dilute  sulphuric  acid,  made 
slightly  alkaline  with  weak  caustic  soda  to  dissolve  any 
substance  other  than  cellulose  precipitated  with  it  on 
aeidulation,  and  the  purified  cellulose  filtered  off  by  tie-  aid 
of  a  filter  pump.  By  washing  with  hot  and  cold  water, 
drying,  weighing,  and  determining  the  ash  retained,  the 
quantity  of  pure  cellulose  is  arrived  at. — B.  B. 


Estimation  of  Quinine  in  Quinine  Tannate.     8.  Neumann. 

Zeits.  Anal.  Chem.  28,  663—668. 
The  quinine  in  tannate  of  quinine  cannot  be  accurately 
estimated  by  Orillard's  method,  which  is  recommended  by 
the  ( (erman  1'liurmacopceia  owing  to  the  fact  that  the  alkaloid 
cannot  be  completely  extracted  with  alcohol.  The  following 
method  can  be  conveniently  employed  for  the  analysis  of  the 
tannate:— 2  grins,  of  the  finely-divided  salt  {Quininum 
tannicum)  are  decomposed  with  20 — 25  cc.  of  potash  of 
sp.  gr.  1-24,  the  mixture  is  then  diluted  to  about  60—80  cc. 
and  shaken  vigorously  with  100  cc.  of  pure  ether  in  a  well- 
stoppered  bottle,  in  order  to  dissolve  the  liberated  quinine. 
The  presence  of  solid  particles  in  suspensiou,  either  in  the 
ethereal  or  alkaline  solution,  shows  that  the  sample  is 
impure  or  that  the  salt  has  not  been  completely  decomposed. 
After  some  time  50  cc.  of  the  ethereal  extract  are  transferred 
to  a  tared  beaker  by  means  of  a  pipette  and  the  solution  is 
allowed  to  evaporate  in  a  warm  place;  the  residue  is  then 
dried  at  100°  and  weighed.  The  residue  should  be  completely 
soluble  in  dilute  hydrochloric  acid  and  in  dilute  sulphuric 
acid. 

i  Quantitative  experiments  with  sulphate  of  quinine  showed 
that  the  author's  method  gives  results  which  agree  well 
among  themselves,  but  which  are  generally  about  2  •  5  per  cent, 
too  high;  this  is  owing  to  the  fact  that  the  ether  is  slightly 
soluble  in  water  and  that  evaporation  takes  place  during  the 
process. 

A  number  of  different  samples  of  commercial  tannate  of 
quinine  examined  by  the  method  described  above  gave  a 
percentage  of  quinine  more  than  double  that  found  by 
Orillard's  method.— F.  S.  K. 


Anal. 


Butter   Put.     S.   Bondzynski   and   H.  Bufi.     Zeits 

Chem.  29,  1—6. 
To  determine  the  easily  volatile  acids  contained  in  butter 
fat  the  authors  take  advantage  of  the  fact  that  these  are 
the  most  readily  soluble  and  carry  out  the  determination  as 
follows: — 4 — 5  grms.  of  the  butter  are  saponified  with 
50 — 60  cc.  of  semi-normal  alcoholic  potash,  the  excess  of 
alkali  neutralised  by  semi-normal  hydrochloric  acid,  and 
the  alcohol  evaporated  off.  The  resulting  soap  is  decomposed 
by  an  excess  of  hydrochloric  acid,  the  insoluble  fatty  acids 
filtered  off,  washed  with  hot  water,  dissolved  in  alcohol,  and 
the  solution  titrated  with  alcoholic  potash.  From  the 
difference  between  the  number  of  ec.  of  alcoholic  potash 
required  by  the  total  fatty  acids  and  the  number  required 
by  the  insoluble  acids,  the  amount  required  to  neutralise 
the  volatile  acids  is  got.     This  value  can  be  got  directly  by 
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dissolving  the  soap  first  obtained,  after  evaporating  off  the 
alcohol,  in  water,  and  adding  the-  same  quantity  of  semi- 
normal  sulphuric  acid  as  of  caustic  potash  required  for  the 
saponification.  The  insoluble  fatty  acids  are  then  filtered 
off  and  washed,  and  the  volatile  acids  determined  by 
titration  in  the  filtrate.  The  two  methods  are  said  to  \  teld 
results  agreeing  amongst  themselves  and  with  those  got 
by  the  ordinary  method  of  distillation.  If  the  insoluble 
fatty  acids  be  weighed  before  titration,  the  amount  of  the 
glycerides  is  got  and  the  amount  of  the  glycerides  of  the 
volatile  acids  can  then  he  obtained  by  difference. 

The  volatile  acids  are  only  present  in  butter  as  glycerides, 
and  it  is  only  after  prolonged  keeping  that  their  presence  in 
the  free  state  becomes  evident.  Samples  kept  for  6—8 
days  at  a  temperature  of  25°  show  no  trace  of  free  volatile 
acid,  although  the  decomposition  of  the  butter  is  considerably 
advanced.  Butter,  when  quite  fresh,  contains  some  free 
insoluble  acids  and  also  free  oleic  acid.  The  turning  sour 
of  butter  is  essentially  due  to  the  increase  in  the  quantity  of 
insoluble  fatty  acids  and  especially  to  that  of  oleic  acid. 
Two  samples  tested  gave  when  fresh  0'50  per  cent,  and 
0-27  percent,  of  insoluble  fatty  acids,  and  0-17  percent, 
and  0-16  per  cent,  of  oleic  acid;  after  20  days'  keeping  at 
the  ordinary  temperature  they  contained  1 -29  per  cent,  and 
3-60  per  cent,  of  the  forrueiC  and  0-47  per  cent,  and  0-71 
per  cent,  of  the  latter  respectively. 

Phenolphthalein  is  recommended  as  the  indicator  to  be 
used  in  testing  for  the  free  acids  in  preference  to  litmus, 
the  latter  being  quite  useless  in  testing  for  the  free  oleic 
acid.  The  importance  of  determining  the  free  acid  in  butter 
as  a  means  of  determining  its  freshness  is  pointed  out. 
The  method  employed  is  described  in  detail  in  the  paper. 

To  determine  the  quantity  of  hydroxy  acids  in  fresh  butter 
the  authors  adopt  Benedikt's  method  (this  Journal,  1888, 
594).  The  butter  is  saponified,  the  insoluble  fatty  acids 
filtered  off,  and  the  water  in  the  filtrate  removed  by  repeated 
nitrations  through  dry  filter  paper.  The  resulting  product 
is  then  treated  with  acetic  anhydride.  All  experiment  gave 
18 '2  us  the  acetyl  value  for  butter. — C.  A.  K. 


Contributions  to  the  Analysts  of  Fats.     H.  Noerdlinger. 
Zeits.  Anal.  Chem.  29,  6—13. 

Tins  is  a  continuation  of  previous  work  on  the  free  fatty 
acids  of  fats,  oils,  &c.  (this  Journal,  1889,  806).  The  free 
fatty  acids  are  determined  by  extracting  the  total  fats  with 
petroleum  ether,  and  phenolphthalein  is  used  as  the  indicator 
in  the  titration  with  alkali;  the  results  are  calculated  as 
oleic  acid.  In  order  to  judge  of  the  rancidity  of  fats  and 
oils  of  commerce  by  the  amount  of  free  acids  they  contain, 
it  is  necessary  to  know  the  percentage  of  free  acids  in  the 
pure  products.  The  results  of  experiments  in  this  direction 
is  shown  in  the.  following  table,  both  for  oils  and  oil-cakes. 
The  numbers  given  are  the  mean  values  found; — 


100  Parts  contain 


Free 
Fatty 

Acids. 


Total 
Fats. 


PerCent. 

of  Free 

Fatty 

Aeiils  on 
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I— Oils. 

Rape  [Brassica  rapa) 

Cabbage  (Brassica  eampestris)... 

Poppy  ( Paparer  somn  iff  m  m) 

Earth-nut  (Araehis  hypegtea)— 

(O.)    Seed 

(6.)  Outside  pale  yellow  husk... 

Sesame  [Sesamwn  orientals) 

Castor  (Becinus  commun  is) 

Palm-nut  (Elais  guinensis)  (with 
6  per  < ,  at.  husks) 

Coprah  (Cocos  micifera) 


0-42 

:i7-7--. 

0\12 

41-22 

S-20 

4t!-!)0     i 

l-'.H 

16-09 

1-91 

■f  t:; 

2-21 

Bl-69 

1-21 

4G-8-2 

■rui 

19'  16 

2*08 

07'  I" 

I 

1-10 
0'77 
6-66 

4-15 
43-10 

f.V.I 
2-52 

8-88 

1-12 
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of  Free 

Fatty 

Acids  en 
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Fat. 


The  oils  obtained  by  pressing  only  contain  a  portion  of 
the  free  fatty  acids.  The  so-called  "  technical  oils  "  which 
result  from  a  second  and  third  pressing  of  the  seeds  also 
contain  free  fatty  acids,  but  the  greater  portion  thereof 
remains  behind  in  the  cakes. 

In  the  case  of  "  extracted  oils,"  as  opposed  to  oils 
obtained  by  pressing,  it  is  pointed  out  that  the  composition 
of  the  fat  extracted  is  the  same  as  that  left  behind  in  the 
seeds  (i.e.,  both  eontaiu  the  same  percentage  of  free  acids), 
since  both  glycerides  and  fats  ate  equally  dissolved  by 
the  solvents.  The  test  for  free  acids,  together  with  a 
microscopical  examination,  serves  therefore  to  distinguish 
"  extracted  "  from  "  pressed  "  meal ;  and  further,  by  testing 
the  oils  also  for  free  acid  "  extracted  "  and  "  pressed  "  oils 
can  be  distinguished.  This  holds  as  long  as  the  product  is 
unadulterated.  A  number  of  analyses  of  palm-nut  cake 
and  of  cocoa-nut  cake  are  given  which  bear  out  this  point. 

— C.  A.  K. 


Cassia    Oil  and   its  Adulteration.       Schimmel    and    Co. 

Zeits.  Anal.  Chem.  29.  93—94. 

Cassia  oil  is  adulterated  with  colophonium  anil  other 
substances,  in  China.  To  examine  the  oil,  50  grins,  are 
fractionated  and  the  distillation  continued  up  to  280' — 290°. 
The  main  bulk  of  the  oil  distils  over  between  240°  and  260  . 
The  residue  in  the  fractionating  flask  is  weighed  ;  if  it 
solidify  on  cooling  the  oil  is  adulterated;  pure  cassia  nil 
also  leaves  a  residue,  hut  this  remains  liquid  on  cooling. 
Gilbert  (Chem.  Zeit.  13,  1406)  has  shown  that  cassia  oil 
adulterated  with  colophonium  satisfies  the  requirements  of 
the  Pharmacopoeia,  and  considers  that  the  determination  of 
the  acid  equivalent  lends  the  best  aid  to  the  detection 
of  the  adulterant.  Two  grins,  of  the  oil  are  dissolved  in 
30  ce.  of  alcohol,  and  titrated  with  alcoholic  potash,  using 
phenolphthalein  as  indicator  ;  1  grin,  of  the  pure  oil  requires 
from  10 — 13  mgrms.  of  the  alkali,  whilst  a  sample  contain- 
ing 20  per  cent,  of  colophonium  needs  40  mgrms.,  and 
colophonium  itself  (sp.  gr.  1'08)  150  mgrms. 

Schimmel  and  Co.  value  cassia  oil  by  a  determination  of 
the  cinnaniyl  aldehyde  contained.  This  is  arrived  at  by 
difference,  the  sample  being  treated  with  acid  sodium 
sulphite  and  the  uiieoinliined  portion  of  the  oil  weighed. 
No  details  of  the  method  are  given.  It  is  considered  that 
a  sample  of  the  oil  with  less  than  75  per  cent,  of  aldehyde 
is  suspicious,  and  witli  less  than  70  per  cent,  adulterated. 
The  chief  constituent  of  cassia  oil  beyond  cinnamyl  aldehyde 
is  cinnamyl- acetic  ether— CH3.  CO.  O.CtH9. — C.  A.  K. 


The  Incompatibility  of  Codeine  and  Morphine   Sulphate. 
Claassen.  '   N.Y.  Tharm.  Eunds.  1890,  40. 

The  author  points  out  that  codeine  is  capable  of  decomposing 
morphine  sulphate  as  well  as  morphine  sails  generally  with 
separation  of  morphine  which  is    insoluble   in  water.     This 
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reaction  is  sufficiently  complete  to  admit  of  its  applica- 
tion to  the  estimation  of  the  amount  of  codeine  present 
in  a  liquid.  For  this  purpose  an  excess  of  morphine 
sulphate  is  added  to  the  warmed  liquid  with  frequent  shaking, 
and  after  cooling  the  mixture  is  allowed  to  stand  for  4X 
hours  and  the  separated  morphine  is  collected  on  a  tared 
tilter.  If  after  addition  of  more  morphine  sulphate  to  the 
liquid  no  further  deposition  takes  place  in  24  hours,  the 
weight  of  the  morphine  ohtained  multiplied  by  0-  9868  gives 
the  amount  of  anhydrous  codeine,  or  multiplied  by  1-0462, 
the  amount  of  codeine  crystallised  with  one  molecule  of 
water.  Thus,  100  parts  of  anhydrous  codeine  decomposes 
126-  76  parts  of  morphine  sulphate.  In  cases  where  codeine 
salts  or  morphine  or  morphine  salts  may  be  present,  excess 
of  magnesia  is  added  and  the  mixture  evaporated  to  dryness. 
The  residue  is  now  stirred  up  with  some  water,  shaken 
several  times  with  ether  free  from  alcohol,  the  ether 
distilled  off  and  the  residue  exhausted  with  hot  water. 
The  codeine  in  the  resulting  solution  can  then  be  determined 
as  above  specified. — O.  H. 


PATENT. 

A  Process  ami  Apparatus  for  Freeing  Wool  from  Grease. 
I..  Pinagel,  Aachen,  Germany.  Eng.  Pat.  20,936, 
December  31,  1889.     8<J. 

■See  under  V.,  page  386. 


^eto  £oofes. 


Die  Chkmie  des  Stkixkohlkxtiikkks  mit  Besonderee 
Berucksichtigu.ng  der  Kunstlichen  Organtschen' 
Farbstoffe,  von  Dr.  Gustav  Schui.tz.  Zweite  voll- 
staudig  umgearbeitete  Auflage.  Zweiter  Band.  DieFarb- 
stoffe.  Siehente  (Schluss-)  Lieferung.  Braunschweig: 
Friedrich  Vieweg  mid  Sohn.  London  :  H.  Grevel  and  Co., 
33,  King  Street,  Covent  Garden.     1890. 

Tins,  the  concluding  part  of  the  whole  work,  commences  on 
page  1153,  and  from  this  page  to  page  1267  we  have  an 
Appendix  continued  from  the  preceding  part  and  concluded. 
Thus  ends  the  Appendix  devoted  to  the  newest  patented 
discoveries  and  inventions  in  Coal  Tar  products  and 
Colours.  On  page  1268  commences  a  scheme  of  analysis 
for  the  Artificial  Organic  Colouring  Matters,  which  ends  cm 
page  1275. 

From  page  1276  to  page  1354  extends  a  comprehensive 
index  of  German  patents  taken  out  on  Coal  Tar  prepara- 
tions, and  arranged  in  tabular  form  under  the  following 
headings  : — Mo.  of  the  German  Patent.  Date.  Applicant 
and  Holder  of  the  Patent.  Title  of  the  Patent.  Cla<s. 
Remarks.  The  work  terminates  with  a  copious  and  com- 
plete Alphabetical  Index  for  the  entire  work. 


A  Pocket-Book  for  Pharmacists,  Medical  Pbacti- 
tioneks,  Students,  &c,  &c.  (British,  Colonial,  and 
American.)  By  Thomas  Baylev,  Assoc.  Boy.  College 
of  Science,  Consulting  Chemist,  Analyst,  and  Assayer. 
London  :  E.  and  F.  N.  Spon,  125,  Strand.  New  York  : 
12,  Cortlandt  Street.     1889. 

This  little  work  is  arranged  as  a  pocket-hook,  is  bound  in 
limp  morocco  leather  and  gilt,  price  6s-.  On  the  inside  of 
cover  is  an  Almanack,  which  is  followed  by  1:;  pages  of 
blue-lined  blank  paper  for  memoranda  or  notes.  Then  come 
the  Title-Page,  Preface,  and  52:;  pages  of  Subject-Matter, 


Tables,  &c,  Alphabetical  Index,  and  nine  pages  of  blank 
blue-lined  paper  for  notes.  The  nature  of  the  contents  will 
be  gathered  from  the  following  synopsis  : — 

Notes  on  Materia  Medica ;  Notes  on  Ordinary  Food 
Materials,  Condiments,  &c. ;  Galenical  Preparations.  Official 
Dings,  arranged  according  to  Botanical  System.  Glossary 
of  Botanical  Terms.  List  of  Latin  Terms  and  Technical 
Phrases,  &c.  Glossary  of  Medical  Terms.  Antidote  Hag. 
Poisoning,  Domestic  Treatment,  Symptoms  and  Treatment. 
Posological  Table.  Boiling  Points  of  Liquids.  Melting 
Points  of  Officinal  Substances.  Specific  Gravity  of  Liquids, 
&c.     Solubility  of  Medicinal  Substances. 

Analysis: — Testing  for  Official  Substances,  Animal 
Secretions,  Calculi,  Urine,  &c,  Alkaloids,  Table  of  Ash. 
Volumetric  Test  Solutions  of  B.P.  Behaviour  with  Indi- 
cators. Alkaloids,  Properties,  and  Reactions.  Atomic 
Wrights  of  Elements.  Weights  and  Measures.  The  Text 
closes  with  a  selection  of  Useful  Recipes.  The  little  work 
closes  with  an  Alphabetical  Index. 


A  Handbook  for  Sugar  Maxuf.h  -tukers  and  their 
Chemists.  Containing  Practical  Instruction  in  Sugar- 
house  Control,  the  Diffusion  process,  Selected  Methods  of 
Analysis,  Reference  Tables,  &e.  By  Guilford  L. 
Spencer,  A.C.,  of  the  U.S.  Department  of  Agriculture. 
New  York:  John  Wiley  and  Sons,  15,  Astor  Place. 
London  :  Kegan  Paul,  Trench,  Triibner  and  Co.,  Limited. 
1889. 

Small  8vo.  volume  in  Pocket-book  form,  bound  in  morocco 
leather,  price  10s.  It  contains  Preface,  117  pages  of 
Subject-Matter,  an  Alphabetical  Index,  and  concludes  with 
93  pages  of  ruled  and  headed,  "  Blank  Forms  for  Practical 
use  in  Sugar-house  Work,"  and  20  pages  of  blue-lined 
blank  sheets  for  memoranda.  The  text  of  the  117  pages 
of  Subject-Matter  is  entitled,  "Chemical  Control  of  Sugar- 
House     Work,"     and     it     is     paragraphed    as     follows  :  — 

I.  Measurements.  2.  Measurement  of  the  Juice.  3.  Mea- 
surement of  the  Juice  in  the  Claritiers.  4.  Automatic 
Measurement  of  the  Juice.  5.  Automatic  Determination 
of  the  Density  of  the  Juice.  6.  The  Weight  of  the  Juice, 
Automatic  Determination.  7.  Measurement  of  tin-  Syrup. 
8.  Weight  of  the  Syrup.  Automatic  Scale.  9.  Massecuites. 
Measurement   and   Weight.     10.  Commercial    Massecuite. 

II.  Sugar  Weights.  12.  Diffusion  Work.  Measurement  of 
the  Juice.  13.  Diffusion  Work.  Automatic  Registration 
of  the  Amount  of  Juice  Drawn.  Then  follow  : — Chemical 
Control.  Estimation  of  Losses.  Diffusion.  Estimation  of 
Cane-Sugar  by  the  Optical  Method.  Estimation  of  Cane 
Sugar  by  Fehling's  Method.  General  Analytical  Work. 
Available  Sugar.  Examination  of  the  Bone-Black.  Exami- 
nation of  the  Quality  of  the  Water  Supply  and  Remedies 
for  Impure  Water.  Special  Reagents.  After  this,  from 
page  61  to  page  117,  follow  a  series  of  useful  Tables  and 
Tabulated  Data. 

With  the  text  are  interspersed  10  engraved  illustrations. 
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Crafce  Report* 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.') 

Switzerland. 

Classification  of  Articles  in  Customs  'Tariff. 
Note. — Quintal  =■  220  •  4  lb.  avoirdupois.     Franc  =  9/jrd. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Swiss  Customs  tariff  were  given  by  the  Swiss 
Customs  authorities  in  the  month  of  January  last:— 

Tobacco  extract.  —  Category  9.  Duty,  10  francs  per 
quintal. 

So-called  "  sulfonal."— Category  9a.  Duty,  7  francs  per 
quintal. 

Chromate  of  chrome.— Category  1G.  Duty,  30  centimes 
per  quintal. 

Austria-Hungary. 

Customs  Regulations  concerning  Creatine  and  Preparations 
of  Creatine. 

The  Moniteur  Beige  for  the  1st  March  says  that  the 
Austro-Hungarian  Customs  authorities  have  recently  laid 
down  the  following  Customs  regime  for  imports  of  creoline, 
creoline  soap,  and  pharmaceutical  preparations  of  a  base  of 
creoline : — 

Solutions  of  soap  in  coal-tar  oil  (naphthalene  oil)  con- 
tained in  casks  or  other  receptacles  are  liable  to  an  import 
duty  of  10  fl.  per  100  kilos.,  conformably  to  Art.  331  of  the 
tariff. 

However,  when  in  any  way  whatsoever  these  products, 
according  to  their  inscriptions,  labels,  wrappers,  &c,  appear 
as  medicaments,  they  will  be  treated  according  to  Art.  336 
of  the  tariff,  which  provides  for  a  duty  of  24  fl.  per  100  kilos., 
and  the  sanitary  restrictions  relative  to  the  source  of  origin 
of  compounded  medicines  must  be  observed. 

Creoline  soap  (soap  for  destroying  parasites  in  animals, 
&c.)  is  liable  to  the  same  duty  as  fancy  soap,  namely,  15  fl. 
per  100  kilos.,  Art.  342J  of  the  tariff,  whilst  in  conformity 
with  the  general  dispositions,  Arts.  336  and  337  of  the  tariff 
do  not  apply.  However,  in  the  latter  case,  the  restrictive 
sanitary  measures  will  be  dispensed  with. 

Pharmaceutical  preparations  made  from  creoline  (pills, 
capsules,  &e.)  are  subject,  both  as  regards  Customs  treat- 
ment and  the  restrictive  sanitary  measures  of  their  free 
traffic,  to  the  regulations  in  force  concerning  medicines. 

Nicaragua. 

Tallow  for  Soap  Manufacture. 

According  to  the  Moniteur  Beige,  the  Government  of 
the  Republic  of  Nicaragua  has  just  published  a  decree 
declaring  free  of  import  duty  tallow  imported  as  the  raw 
material  used  in  the  manufacture  of  soap  ;  but  the  manu- 
facturing importer  who  sells  the  tallow  free  of  duty,  in 
virtue  of  this  decree  or  of  former  regulations,  will  incur  a 
fine  equal  to  the  value  of  the  quantity  sold  ;  and  in  case  of 
repetition  he  will  be  doubly  lined,  and  bis  authority  to 
further  import  this  article  withdrawn. 


Customs  Tariff  of  Mauritius. 

Note.— Kilog.  =  2 '204  lb.  avoird.     Hectol.  =  100  litres  = 

•J_  Imp.  gallons. 

The  following  is  a  statement  of  rates  of  import  duty  now 
levied  in  the  colony  of  Mauritius  : — 


Classification  ot  Articles. 


Animal  charcoal 

Charcoal 

Lime 

Matches,  each  box  not  containing  more  than 
100  matches 

Opium :  crude 

„       refined 


Manure  ot  all  sorts;  and  the  following  sub- 
stances when  imported  for  the  purpose  of 
being  used  in  the  preparation  of  manures 
or   other    colonial    produce,  or   as    disin- 
fectants, viz. : 
Ammoniacal  liquor 

Bones,  bone-dust,  bone-oil,  and  dissolved 
bones 

Carbolic  acid 

Chloride  of  lime 

Chloride  of  manganese 

Chloride  of  soda,  solution  of  soda 

Chloride  of  zinc 

Coal  and  wood  soot 

Dried  muscular  flesh  and  dried  blood  . . . 

Ether 

Fish  and  other  substances  damaged  and 
condemned  by  the  Customs  sanitary 
officers  as  fit  for  manure  only 

Lime,  carbonate  of  lime,  sulphate  of  lime 
or  gypsum,  phosphate  and  superphos- 
phate of  lime 

Nitrates,  silicates,  and  carbonates  of 
potash  and  soda 


Rates  of  Duty 
now  leviable. 

1,000  kilos 

R.S.  Cts 
0-25 

100  kilos. 

0-10 

" 

0-20 

Gross 

0-75 

Kilo. 

20 '00 

ii 

io-iio 

l'ercldoridc  of  iron 

Permanganate  of  potash 

Phosphate  of  soda 

Sulphate  of  iron 


Sulphate  and  muriate  of  ammonia  and 
other  ammoniacal  salts 


Sulphate  of  potash 

Sulphate  of  zinc 

Sulphuric  acid 

Urate  and  sulphuretted  urine. 


All  goods,  wans,  and  merchandise  not  other- 
wise charged  with  duty,  and  not'  mentioned 
above,  or  not  specially  exempted,  shall  be 
liable  to  a  duty  of 


1,000  kilos.     0-2.-) 


?$°/o<"/  val. 


The  Ameeicam  Tariff  Bill. 

The  Oil,  Paint,  and  Drug  Reporter  publishes  the  full 
text  of  the  drug  section  of  the  Tariff  Kill  adopted  by  the 
Wats  and  Means  Committee  of  the  American  House  of 
Representatives.  The  trouble  in  the  States  is  that,  in  spite 
of  the  fact  that  their  tariff  is  higher  than  that  of  almost  any 
other  nation,  the  imports  continue  to  increase,  and  the 
financial  condition  of  the  country  is  such  that  it  has  become 
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imperative  to  reduce  the  revenue.  Although  the  Democratic 
party,  who  proposed  to  adopt  legislation  in  a  direction 
towards  free  trade,  were  defeated  at.  the  last  Presidential 
election,  the  anomalies  of  the  existing  tariff  are  so  manifest 
that  even  the  present  Republican  and  Protectionist  Govern- 
ment have  found  it  necessary  to  produce  a  Tariff  Reform 
Bill  of  some  kind.  In  this  measure  they  propose,  along 
with  a  reduction  of  certain  duties,  the  imposition  of  an 
advance  in  others;  but,  so  far  as  can  be  judged  at  present, 
the  chance  that  the  Bill  evolved  from  the  deliberations  of 
the  Committee  of  the  House  of  Representatives  will  be 
passed  into  law  is  exceedingly  slight.  The  principal 
alterations  proposed  affecting  the  drug  trade  are  that  acetic 
acid  is  to  be  reduced  from  7g  cents  to  6  cents  per  pound 
according  to  its  specific  gravity,  while  the  duty  on  ammonia 
is  changed  from  an  ad  valorem  to  a  specific  rate.  The  duties 
on  refined  camphor  are  reduced  from  5  cents  to  4  cents  per 
pound,  on  chloroform  from  50  cents  to  40  cents  per  pound, 
on  raw  glycerin  from  2  cents  to  1  cent  per  pound,  and  on 
refined  glycerin  from  5  cents  to  4J  cents  per  pound  ;  on 
morphia  and  morphia  salts  from  1*00  dols.  to  50  cents  per 
ounce,  on  castor  oil  from  80  cents  to  50  cents  per  gallon, 
on  castor  beans  from  50  cents  to  32  cents  per  bushel  of  50 
lb.,  on  ultramarine  blue  from  5  cents  to  4|  cents  per 
pound,  and  on  varnishes  from  40  to  35  per  cent,  ad  valorem 
(with  1  '32  dols.  per  gallon  additional  duty  for  every  gallon 
of  alcohol  contained  in  them)  ;  on  acetate  of  lead  from 
6  cents  to  3  cents  for  white  and  from  4  cents  to  2  cents  per 
pound  for  brown  ;  on  bicarbonate  of  soda  from  1  \  cents  to 
1  cent  per  pound ;  on  refined  roll  sulphur  from  10  dols. 
to  8  dols.,  and  on  flowers  from  20  dols.  to  10  dols.  per  ton; 
and  on  hops  from  22  cents  to  15  cents  per  pound.  On  the 
other  hand,  it  is  proposed  to  increase  the  duty  on  linseed 
oil  from  25  cents  to  30  cents  per  gallon,  that  on  linseed, 
poppy-seed,  and  other  oil  seeds  from  20  cents  to  30  cents 
per  bushel,  and  on  window  glass  by  about  10  per  cent.  The 
duty  on  drugs  not  specified  is  maintained  at  10  per  cent,  ad 
valorem,  on  alcoholic  perfumes  at  50  per  cent,  ad  valorem 
plus  2  dols.  per  gallon,  on  liquid  preparations  of  opium  at 
40  per  cent.,  on  unspecified  alcoholic  medicinal  preparations 
at  50  cents  per  pouud  ;  on  all  other  medicinal  preparations, 
alkaloids,  and  essential  oils  at  25  per  cent. ;  on  toilet  soaps 
at  15  cents  per  pound  and  other  soaps  20  per  cent.  </./ 
valorem.    It  is  not  proposed  to  revive  the  duty  on  quinine. 


The  Takifp  Bill. 

The  following  is  the  text  of  the  clauses  in  the  bill  pre- 
pared by  the  Ways  and  Means  Committee  affecting  "  mis- 
cellaneous metals  and  manufactures  of  "  under  Schedule  C. 

Aluminium  or  aluminium  manufactured  or  in  crude  form  or 
contained  in  alloys  in  which  aluminium  is  the  component 
material  of  chief  value,  35  per  cent,  ad  valorem. 

Autimony,  as  regulus  or  metal,  three-fourths  of  one  cent 
per  pouud. 

Argentine,  albata,  or  German  silver  unmanufactured, 
25  per  cent,  ad  valorem. 

Brass,  in  bars  or  pigs,  old  brass,  clippings  from  brass  or 
Dutch  metal,  and  old  sheathing,  or  yellow  metal,  fit  only  for 
remanufacture,  1^  cents  per  pouud. 

Bronze  powder,  15  cents  per  pound;  bronze  or  Dutch 
metal,  or  aluminium,  in  leaf,  10  cents  per  package  of 
100  leaves. 

Copper. 

Copper  imported  in  the  form  of  ores,  \\  cents  per  pound 
on  each  pound  of  fine  copper  contained  therein. 

Old  copper,  fit  only  for  remanufacture,  clippings  from 
new  copper,  and  all  composition  metal  of  which  copper 
is  a  component  material  of  chief  value,  not  specially 
enumerated  or  provided  for  in  this  Act,  If  cents  per  pound. 

Regidus  of  copper  and  black  or  coarse  copper,  and  copper 
cement,  lj  cents  per  pound  on  each  pound  of  fine  copper 
contained  therein. 

Copper  in  plates,  bars,  ingots,  Chili  or  other  pigs,  and  in 
other  forms,  not  manufactured,  not  specially  enumerated 
or  provided  for  iu  this  Act,  2  cents  per  pouud. 
I   Copper  in  rolled  plates,  called  braziers'  copper,  sheets, 
rods,  pipes,  and  copper  bottoms,  also  sheathing  or  yellow 


metal  of  which  copper  is  not  the  component  material  of 
chief  value,  and  not  composed  wholly  or  in  part  of  iron 
ungalvanised,  35  per  cent,  ad  valorem. 

Gold  and  Silver. 

Bouillons,  or  cannetille,  metal  thread,  file  or  gespinst,  and 
epaulettes,  galloons,  laees,  knots,  stars,  tassels  and  wings  of 
gold,  silver,  or  other  metals,  35  per  cent,  ad  valorem. 

Gold  leaf,  2  dols.  per  package  of  500  leaves. 

Silver  leaf,  75  cents  per  package  of  500  leaves. 

Lead. 

Lead  ore  and  lead  dross,  1\  cents  per  pound  ;  provided, 
that  silver  ore  containing  lead  shall  pay  a  duty  of  1  \  cuts 
per  pound  on  the  lead  contained  therein,  according  to 
sample  and  assay  at  the  port  of  entry. 

Lead  in  pigs  and  bars,  glaziers'  lead,  lead  wire,  molten 
and  old  refuse  lead  run  into  blocks  and  bars,  and  old  scrap- 
lead  fit  only  to  be  remanufactured,  2  cents  per  pound. 

Lead  in  sheets,  pipes,  or  shot,  2i  cents  per  pound. 

Metallic  mineral  substances  in  a  crude  state  and  metals 
unwrought,  not  specially  provided  for  in  this  Act,  20  per 
cent,  ad  valorem  ;  mica,  35  per  cent,  ad  valorem. 

Nickel. 

Nickel  in  ore,  2  cents  per  pound  for  the  nickel  contained 
therein. 

Nickel  in  matte,  or  other  crude  form  not  ready  for  con- 
sumption iu  the  arts,  5  cents  per  pound  on  the  nickel 
contained  therein. 

Nickel,  nickel  oxide,  alloy  of  any  kind  iu  which  nickel  is 
the  component  material  of  chief  value,  15  cents  per  pound. 

Quicksilver,  G  cents  per  pound ;  flasks,  bottles,  or  other 
vessels  in  which  quicksilver  is  imported  shall  be  subject  to 
the  same  rate  of  duty  as  they  would  be  subjected  to  if 
imported  empty. 

Type-metal,  lj  cents  per  pound  for  the  lead  contained 
therein  ;  new  types,  25  per  cent,  ad  valorem. 

Zinc  or  Spelter. 
Zinc  in  blocks  or  pigs,  1|  cents  per  pound. 
Zinc  in  sheets,  2i  cents  per  pound. 

Zinc,  old  and  worn  out,  fit  only  to  be  remanufactured, 
1~  cents  per  pound. 

Miscellaneous. 

Manufactures,  articles,  or  wares  not  specially  provided 
for  in  this  Act,  composed  wholly  or  in  part  of  iron,  steel, 
lead,  nickel,  pewter,  copper,  tiu,  zinc,  gold,  silver,  platinum, 
or  any  other  metal,  and  whether  partly  or  wholly  manu- 
factured, 45  per  cent,  ad  valorem. 

The  most  important  changes  under  this  head  are 
therefore  : — 

Aluminium,  hitherto  free;  proposed  rate,  35  per  cent,  ad 
valorem. 

Antimony  as  regulus. — Present  rate,  10  per  cent,  ad 
valorem;  proposed  rate,  f  cent  per  pound. 

Copper  ore,  &c. — Present  rate,  2 J  cents  per  pound  ;  pro- 
posed rate,  lj  cents  per  pound. 

Regulus  of  copper. — Present  rate,  3|  cents  per  pound ; 
proposed  rate,  lj  cents  per  pound  copper  eoutained  therein. 

Copper  in  rolled  plates. — Present  rate,  35  per  cent,  ad 
valorem ;  proposed  rate,  2  cents  per  pound. 

Lead  in  sheets,  &c. — Present  rate,  3  cents  per  pound; 
proposed  rate,  2£  cents  per  pound. 

Metallic  mineral  substances. — Present  rate,  20  per  cent. 
ad  valorem ;  proposed  rate,  25  per  cent,  ad  valorem.  Mica, 
35  per  cent,  ad  valorem;  at  present  free. 

Nickel  ore,  &c. — Present  rate,  15  cents  per  pound;  pro- 
posed rate,  2  cents  per  pouud  for  nickel  contained. 

Nickel  in  matte,  &c. — Present  rate,  15  cents  per  pound  ; 
proposed  rate,  5  cents  per  pouud  for  nickel  contained. 

Quicksilver. — Present  rate,  10  per  cent,  ad  valorem  ;  pro- 
posed rate,  G  cents  per  pound. 
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Zinc  or  spelter. — Present  rate,  \\  cents  per  pound;  pro- 
posed  rate,  1 I  cents  per  pound. 

Zinc  in  sheets. — Present  rate,  2\  cents  per  pound  ;  pro- 
posed rate,  2|  cents  per  pound. 

Zinc,  old  and  worn. — Present  rate,  \\  cents  per  pound; 
proposed  rate,  lj  cents  per  pound. 

The  other  alterations  of  interest  to  our  readers  are  those 
of  the  different  classes  of  acids,  &c,  as  follows  :— 

Aeids. — Present  rate,  2  cents  per  pound ;  proposed  rate, 
lj  cents  per  pound. 

Acids. — Present  rate,  10  cents  per  pound  ;  proposed  rate, 
4  cents  per  pound. 

Aeids. — Present  rate,  i  cents  and  5  cents  per  pound; 
proposed  rate,  5  cents  per  pound. 

Acids.. — Present  rate,  15  per  cent,  ad  valorem  ;  proposed 
rate,  6  cents  per  pound. 

Blue  vitriol,  &c. — Present  rate,  3  cents  per  pound ;  pro- 
posed rate,  2  cents  per  pound. 

Zinc  oxide,  &c. — Present  rate,  l\  cents  and  lj  cents  per 
pound  ;  proposed  rate,  If  cents  per  pound. 

Sulphate  soda. — Present  rate,  20  per  cent,  ad  valorem ; 
proposed  rate,  Jj  cent  per  pound. 

Sulphur. — Present  rate,  10  dols.  per  ton  and  20  dols.  per 
ton;  proposed  rate,  8  dols.  per  ton  and  10  dols.  per  ton. 

Sulphur,  refined. — Present  rate,  T5-  cent  per  pound,  pro- 
posed rate,  i  cent,  per  pound. 

Fire-brick. — Present  rate,  20  per  cent,  ad  valorem ;  pro- 
posed rate,  1'25  dols.  per  ton. 

Cement,  Roman,  Portland  and  hydraulic. — Present  rate, 
20  per  cent ;  proposed  rate,  8  cents  per  100  pounds. 

Lime. — Present  rate,  10  per  cent. ;  proposed  rate,  6  cents 
per  100  pounds. 

Plaster  of  Paris,  ground. — Present  rate,  20  per  cent., 
1  dol.  per  ton;  calcined,  proposed  rate,  20  per  cent., 
170  dols.—  Eiig.  and  Min.  Journal,  N.Y. 


The  In-creased  Duty  on  Spirits. 

Subjoined  is  the  actual  text  of  Mr.  Goschen's  proposals 
in  regard  to  the  increased  duty  upon  spirits  : — 

That,  in  addition  to  the  duty  of  Excise  payable  under  the 
Act  of  the  twenty-third  and  twenty-fourth  years  of  Her 
Majesty's  reign,  chapter  129,  for  and  upon  every  gallon 
computed  at  proof  of  spirits  distilled  in  the  United  Kingdom, 
there  shall  be  charged  and  paid  the  duty  of  sixpence,  and 
so  in  proportion  for  any  less  quantity. 

That,  in  addition  to  the  duties  of  Customs  payable  on 
spirits  under  the  Customs  and  Inland  Revenue  Act,  1881, 
there  shall  be  charged  and  paid  the  duties  following,  that 
is  to  say  : — 

£   s.  ./. 
For  every  gallon  computed  at  proof  of  spirits  of  any 
description  as  in   the  said  Art  mentioned   (except 

perfumed  spirits)  0    0    G 

For  every  gallon  of  perf umed  spirits 0    0    y 

For  every  gallon  of  liqueurs,  cordials,  and  other 
preparations  entered  so  as  to  be  chargeable  under 
the  said  Act  with  the  duty  of  11* 0    0    8 

And  so  in  proportion  for  any  less  quantity. 
And  the  duties  of   Customs  on  the  articles   herein-after 
mentioned,   being  articles   of    which    spirits   are   a    part  or 
ingredient,  shall   he   proportionately  increased,  and  shall   be 
as  follows : — 

£   s.    </. 

Chloroform,  the  pound 0    3    1 

Collodion,  the  gallon 1    5    u 

Ether  acetic,  the  pound 0    110 

Ether  butyric,  the  gallon 015    8 

Ether  sulphuric,  the  gallon 1    G    2 

Ethyl,  iodide  of,  the  gallon 0  13    7 

And  so  in  proportion  for  any  less  quantity. 


EXTRACTS  FROM  DIPLOMATIC  AND 
COy SI  LA  II  REPOR TS. 

Mi:\n  11. 

Drugs  for  Guadalajara. 

The  greater  part  of  the  drugs  consumed  in  this  important 
Mexican  State  are  purchased  from  Germany,  England, 
France,  and  the  United  States,  although  at  present  a  few 
factories  of  pharmaceutical  chemicals  exist  in  Mexico,  which 
turn  out  certain  articles,  principally  acids.  The  largest 
pharmacists  in  Guadalajara  also  manufacture  themselves 
numerous  articles ;  for  instance,  nitrate  of  silver  and  gold 
salts,  as  well  as  a  large  variety  of  patent  medicines  and 
extracts.  In  the  manufacture  of  the  latter  the  native 
sugar-cane  alcohol,  testing  70°,  is  employed.  Most  of  the 
leading  pharmaceutical  articles  are  obtained  from  Germany, 
and  these  include  glassware,  chemical  balances,  and  other 
apparatus,  antiseptic  bandages,  painters'  brushes,  coal-tar 
soap,  salicylic  acid  and  salicylate  of  soda,  quinine,  cocaine, 
camphor,  borax,  pepsine,  iodides,  opium  preparations, 
caffeine,  and  vaseline.  Essential  oils  come  from  Germany, 
but  perfumeries  mostly  from  France  and  the  United  States. 
The  United  States  also  supply  india-rubber  goods,  fluid 
extracts,  patent  medicines,  gelatin  capsules  and  pills,  Florida, 
water,  liquid  paints  and  varnishes,  and  sulphuric  acid,  the 
latter  in  competition  with  that  made  in  Mexico.  They  also 
furnish  complete  fittings  for  pharmacies.  From  England 
come  heavy  chemicals,  quinine,  and  chloroform,  the  better 
classes  of  india-rubber  goods,  Windsor  soap,  scents,  and 
surgical  instruments.  From  France  an-  received  patent 
medicines,  line  glassware,  bandages,  surgical  and  optical 
instruments,  medicinal  wines,  quinine,  Lourdcs  water,  and 
many  patent  medicines  and  perfumes.  — ■  Chemist  and 
Druggist. 


MISCELLANEOUS  TRADE  NOTICES. 
The  Production  of  Alfa  ix  Algeria. 

The  Journal  Officiel  for  the  24th  February  has  an 
article  upon  Algeria,  in  which  the  following  passagi  s, 
having  reference  to  the  uses  and  production  of  alia, 
occur : — 

Alfa,  from  time  immemorial,  has  been  utilised  for  its 
fibres.  At  the  present  day,  alfa  is  employed  in  various 
ways.  It  is  used  for  cordage  and  basket-ware;  mats, 
brooms,  shoes,  &c.  are  made  from  it,  or  again,  cords,  thick 
carpets,  as  also  hangings  and  curtains;  the  purified  fibres 
can  be  converted  into  celluloid;  there  is  obtained  from  it 
an  excellent  pulp  for  paper  making,  which  is  used  pure  or 
mixed  with  the  pulp  of  rags,  wood,  or  straw.  It  is  well 
known  that  paper  makers,  finding  a  difficulty  in  obtaining 
the  quantity  of  rags  necessary  for  an  increasingly  large 
manufacture,  have  had  recourse  to  a  large  number  of 
vegetable  fibres,  which  have  rapidly  grown  in  favour, 
namely,  alfa,  straw,  wood,  and  jute. 

Paper  manufactured  with  alfa  is  supple,  silky,  tenacious, 
transparent,  and  very  pure.  It  is,  for  the  same  weight,  much 
thicker  than  any  other  kind.  It  acts  very  well  for  printing 
on,  a  quality  much  desired:  it  is  also  perfectly  convenient 
for  editions  de  lure  and  for  engravings. 

Many  of  the  best  illustrated  journals  print  on  alia  paper, 
which  i<  also  used  to  make  an  excellent  letter  paper.  An 
addition  of  alfa  pulp  greatly  improves  pure  straw  paper. 

England  consumes  the  largest  part  of  the  material 
furnished  by  the  alfa  countries,  that  is  to  say,  Algeria 
Spain,  Tunis,  Tripoli,  and  Morocco.  Of  the  225,000  tons 
of  this  product  yielded  in  1885,  England  took  for  her  share 
nearly  200,000, "and  of  this  quantity  of  225,000  tons  ex- 
ported from  the  alfa  countries,  the  paper  industry  has  taken 
210,000,  the  other  15,000  have  been  used  in  the  manufacture 
of  cordage  and  basket-ware. 

France  uses  very  little  alfa.  because  of  the  high  cost  of 
transport  of  chemical  products  and  of  coal. 
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In  Algeria,  the  province  of  Oran  has  always  preserved 
the  alfa  monopoly.  At  first,  it  was  confined  to  the  coasl 
district,  and  the  fields  of  alfa  were  at  little  distance  from 
the  sea;  now  the  inland  railways  permit  of  an  economic 
transport. 

The  value  of  the  exportation  of  alfa  from  Algeria  at 
present  is  estimated  annually  at  10  million  francs.  It  is 
stated  that  on  completion  of  all  the  ways  of  communication, 
Algeria  will  be  able  to  produce  annually  400,000  tons. 
Tims,  in  the  department  of  Algeria,  in  the  military  territory  , 
more  than  6,000  hectares  of  alfa  were  wasted  because  of  the 
difficulty  of  transport  ;  tin's  means  a  loss  of  120,000  tons  of 
the  raw  material. — Board  of  Trade  Jam  nal. 

Asniu.T  sMi  Petroleum  in  Mexico. 

The  proofs  of  the  existence  of  petroleum  in  certain 
districts  consist  of  two  kinds,  viz.,  large  deposits  of  asphaltum 
(called  here  "chapopote")  formed  by  the  residue  of  oil, 
and  flowing  springs  of  the  crude  oil  itself  in  a  state  of  more 
or  less  density.  The  belt  of  country  over  which  indications 
of  oil  extend  is  immense  ;  in  fact,  the  whole  Atlantic  coast 
of  Mexico  shows  traces  of  it.  But  while  these  localities  arc 
distant  from  the  coast  and  situated  in  a  mountainous  country 
in  the  southern  part — for  instance,  in  the  State  of  Tohasco 
— in  the  northern  portion  of  the  Republic  the  deposits  anil 
springs  are  found  on  those  extensive  plains  between  the 
sea-coast  and  the  foot  of  the  mountains,  very  near  to  the  sea 
and  in  most  cases  close  to  or  on  the  banks  of  navigable 
rivers,  such  being  the  case  in  the  district  to  which  we  refer. 
which  must  certainly  be  called  the  most  important  of  all 
those  around  the  ports  of  Tuxpam  and  Tampico.  In  these 
districts  the  deposits  of  asphaltum  are  of  immense  size  and 
so  favourably  located  that  with  a  few  miles  of  river 
navigation  the  open  sea  is  reached.  In  sonic  instances  large 
vessels  could  go  up  almost  to  the  spot ;  and  in  one  case  the 
deposits  are  in  the  immediate  vicinity  of  the  Tampico  branch 
of  the  Mexico  Central  Railway.  These  deposits  of  asphaltum 
are  of  such  pure  composition  that  during  the  ni^iit  they 
condense  into  a  certain  state  of  glossy  hardness,  whilst 
during  the  daytime  the  sun  renders  them  so  soft  that  the 
cattle  passing  over  tbem  sink  down.  The  commercial  value 
of  this  asphaltum  has  not  been  ascertained  as  yet,  but  it  has 
been  shipped  with  profit,  in  small  lots,  at  various  times,  to 
the  States  and  even  to  Europe,  by  the  merchants  of  the 
coast.  Its  breaking  or  cutting  on  the  spot  amounts  to  next 
to  nothing,  and  it  can  be  thrown  into  the  river  and  floated 
down  to  the  sea-coast,  where  it  may  be  collected  again  and 
loaded  on  the  vessels.  Some  of  the  springs  where  crude 
petroleum  runs  out  freely  are  situated  on  the  very  banks  of 
rivers,  the  oil  flowing  into  the  same  and  covering  the 
surface  of  the  water  for  a  great  distance.  A  few  samples  of 
the  different  kinds  of  crude  oil,  some  of  which  have  been 
assayed  in  Pennsylvania,  have  turned  out  to  be  of  a  quality 
at  least  equal  to  the  crude  produced  in  that  State.  Some  of 
these  springs  have  a  natural  flow  of  a  stream  three  inches  in 
diameter. 

Again,  in  the  same  districts,  there  exist  in  several  places 
deposits  or  veins  of  a  certain  bituminous  coal,  which,  upon 
careful  examination  by  competent  authorities,  proved  to  be 
a  very  good  class  of  "  grahamite,"  which  kind  of  coal  has  so 
far,  if  we  are  correctly  informed,  only  been  found  in  New 
Brunswick  and  somewhere  in  Virginia,  which  deposits  are 
said  to  have  given  out.  Its  value  is  much  greater  than 
anthracite  coal — perhaps  three  times  as  much — because  of 
its  superior  qualities  for  the  manufacture  of  gas.  There  is 
especially  one  deposit  existing  a  few  miles  up  the  river  from 
the  city  of  Tampico,  which,  although  not  developed  to  any 
extent,  has  enough  coal  in  sight  to  prove  it  to  be  an  im- 
portant deposit,  worthy  of  careful  investigation  and  further 
development. — Ibid. 

Reports  from  Baku. 
Chem.  Zeit.  14,  8. 

According  to  the  report  of  the  Caucasian  administration, 
the  production  of  copper  in  1888  amounted  to  93,385  puds 
17  1b. 

On  the  1st  (13th)  November  there  were  in  the  peninsula 
Apochewn  432  productive  naphtha  borings;  231  in  action, 


110  at  the  time  not  in  action,  and  in  the  case  of  92  boring 
was  going  on.  Four  of  the  borings  were  in  action  as 
fountains.  The  maximum  depth  was  358]  metres,  minimum 
depth  49  metres,  average  192',  metres.  The  Government 
has  offered  to  buy  Nobel's  naphtha-duct  between  Michailas 
and  Ivwirili.  — N.'H.  J.  M. 

This  Consumption  op  Cutch. 

The  destruction  of  the  cutch  trees  has  been  proceeding  at 
such  a  rate  during  the  last  few  years  that  the  Government 
of  British  Burma  has  thought  it  necessary  to  adopt  special 
measures  for  their  protection. 

During  the  last  season  cutch  was  also  greatly  mixed  with 
a  spurious  article  called  "  than,"  which  deteriorated  the 
quality  considerably.  The  Government  has,  therefore, 
strictly  prohibited  the  felling  of  "than"  trees,  and  the 
market  will  not  therefore  be  swamped  this  season  by  such 
inferior  parcels  as  have  accumulated  in  London  and  Liver- 
pool, and  now  form  a  large  portion  of  the  stock  there.  The 
natives  had  also  been  cutting  down  the  cutch  trees  indis- 
criminately, thus  spoiling  the  forests.  The  Government, 
with  a  view  to  remedying  this  evil,  have  in  some  districts 
almost  entirely  withdrawn  the  licences  from  the  native 
boilers,  and  only  granted  a  very  limited  number  in  others. 

These  measures  are  reducing  the  output  of  cutch  this 
season,  and  so  far  the  shipments  from  Rangoon  are  less  than 
one-third  of  those  of  1889  and  1888. 

The  English  stocks  have  yearly  increased  since  1887, 
owing  to  the  vast  amount  of  inferior  cutch  imported,  which 
is  unsuitable  for  most  manufacturing  purposes;  but  this 
nominally  very  large  stock  contains  hardly  10  per  cent,  of 
really  good  consuming  cutch. 

The  average  consumption  of  cutch  during  the  last  four 
years  is  calculated  to  amount  to  14,1 18  tons  per  annum. — ■ 
Ironmonger. 

The  Okra  Plant  as  a  Substitute  for  Henequen. 

Considerable  attention  is  being  directed  to  the  okra  plant, 
an  annual  of  South  American  origin,  which,  heretofore,  has 
been  known  chiefly,  says  the  Sunlit  American  Journal,  as 
furnishing  an  excellent  vegetable  for  soups.  It  has  recently 
been  discovered,  however,  that  this  plant  has  an  excellent 
fibre,  and  an  American  citizen  asserts  that  he  has  invented 
a  process  for  extracting  okra  fibre  at  a  cost  not  exceeding 
1  cent  a  pound.  It  is  believed  that  okra  fibre,  especially 
if  extracted  at  this  price,  will  largely  displace  jute,  and 
it  is  also  likely  to  come  into  competition  with  henequen. — 
Hoard  of  Trade  Journal. 

Production  of  Iron  i.n  India. 

See  Hoard  of  Trade  Journal  for  April,  p.  4G5,  quoting 
Timet  of  India  of  February  21st,  1890. 

Sugar  in  India. 

See  Journal  of  the  Society  of  Arts,  April  4th,  1890, 
p.  495. 

Important  Patent  Decision. 

The  decision  announced  by  the  Supreme  Court  of  the 
United  States  in  the  case  of  Pohl  v.  The  Anchor  Brewing 
Company  is  one  of  far-reaching  consequences.  The  text 
of  the  decision  is  not  yet  printed,  but  the  announcement 
is  sufficiently  full  to  show  that  the  Supreme  Court  has 
held — overruling  the  Circuit  Court  of  the  Southern  District 
of  New  York — that  United  States  patents  issued  for  inven- 
tions which  have  been  previously  patented  abroad  do  not 
terminate  when  the  foreign  patents  may  happen  to  come 
to  an  end  as  a  penalty  for  non-payment  of  taxes,  importa- 
tion in  contravention  to  foreign  laws,  or  other  breaches  of 
conditions  subsequent  on  which  those  patents  are  issued. 

The  Westinghouse  and  Edison  Companies  have  been  in 
litigation  for  a  long  time  on  questions  involving  the  one 
decided  in  this  case,  which  is  upon  a  patent  for  the  washing 
of  beer  barrels.  This  case  was  availed  of  by  the  Edison 
and  Westinghouse  Companies,  they  having  none  of  their 
own  sufficiently  forward  to  reach  an  early  decision,  and  it 
was  argued  by  their  respective  counsel.  A  judgment  was 
rendered  by  Judge  Wallace  overruling  his  former  decision 
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under  the  authority  of  Bates  v.  Hammond,  which  he 
interpreted  as  requiring  him — apparently  contrary  to  his 
convictions  of  what  the  decision  ought  to  be — to  declare 
the  beer  barrel  patent  expired  here  because  of  its  forfeiture 
in  ( lermany.  The  appeal  from  that  decision  was  submitted 
out  of  its  order  under  a  rule  of  the  court  upon  briefs  signed 
by  Mr.  Grosvenor  P.  Lowrey,  Mr.  Benjamin  F.  Thurston, 
Mr.  Clarence  A.  Seward,  Mr.  J.  M.  Deuel,  and  Jndge 
Davis  on  the  one  side,  and  by  Mr.  Wetmore,  Witter  and 
Kenyon,  and  Hess  and  Townsend  upon  the  other.  The 
fulness  of  the  consideration  which  this  question  has  now 
had  seems  to  settle  the  law  upon  this  point,  and  leave  it 
certain  that  American  patents  can  suffer  no  detriment  by 
reason  of  those  foreign  patents,  except  to  be  limited  to  the 
term  for  which  the  foreign  patent  issues.  Nothing  done 
after  that  time  by  the  foreign  owner  can  prejudice  the 
American  interest. 

It  is  believed  that  this  decision  is  far-reaching  to  a  degree 
that  can  scarcely  be  estimated.  To  the  Edison  Company 
alone  the  result  is  deemed  of  the  greatest  importance, 
since  it  is  claimed  by  them  that  it  rids  them  of  the  only 
serious  difficulty  in  the  way  of  establishing  the  principal 
Edison  lamp  patent  ;  and  doubtless  other  patents  of  a 
value  nearly  as  great  in  various  branches  of  industry  which 
were  compromised  while  this  matter  remained  in  doubt  are 
now  secured. — Engineering  and  Mining  Journal. 

The  Zinc  White  Industhy  i\  Germany. 

The  high  prices  of  zinc  have  seriously  restricted  the  trade 
in  zinc  white.  The  total  production  of  the  Silesian  district 
last  year  amounted  to  only  715  tons,  against  2,309  tons  in 
1888.  Among  the  substitutes  for  zinc  white,  zinc  dust, 
which  is  sold  at  three-fourths  the  price  of  the  metal,  is  being 
more  and  more  largely  used.  Another  substitute,  soapstone, 
used  from  time  immemorial  in  China  and  Japan  for  painting 
metal-work,  is  also  growing  in  favour  in  Germany. — 
Industries. 

Antimony  Ores  in  Spain. 

The  first  lot  of  antimony  ore,  of  great  yield,  from  the 
Zalamea  dela  Serena  mines,  in  Estramadura,  has  been 
despatched  to  England.  A  large  sample  of  this  ore,  sent  to 
Germany,  was  analysed,  and  found  to  contain  15  grms.  of 
gold  per  ton.  As  a  rule,  all  the  ores  of  that  place,  both 
antimony  and  silver  lead,  have  shown  more  or  less  gold,  but 
the  company  do  not  yet  look  upon  their  property  as  a  gold 
mine. — Ibid. 

The  New  Caledonia  Mines. 

The  New  Caledonia  mines,  according  to  official  reports, 
produced  during  the  last  fiscal  year  8,423  tons  of  nickel  ore, 
worth  125  frs.  a  ton  :  3,020  of  cobalt  ore,  worth  80  frs.;  236 
of  copper,  at  300  frs. ;  500  of  lead,  at  150  frs.,  and  2,475  tons 
of  chrome  ore,  worth  40  frs.  a  ton. — Chemist  and  Druggist. 

The  Exports  of  Chemicals. 

The  exports  of  chemicals  from  the  Tyne  for  the  first 
quarter  of  this  year  show  a  considerable  increase  in  tonnage 
over  the  exports  for  the  corresponding  quarter  of  last  year. 


Alkali  and  soda  ash 
Bicarbonate  of  soda 
Blenching  powder  . 

Manure 

Soda  crystals 

Sulphate  of  soda... 
Other  chemicals  ... 

Total.. 


1S89. 


Is'.lil. 


Tons. 
2,703 

Tons, 
3,704 

20 

24 

3,911 

6,421 

1,963 

'J.'.'M 

2,989 

3,303 

187 

1,107 

3,761 

4,911 

22,428 


Being  a  total  increase  of  44  per  cent. 


Glazing  a  Blast  Furnace  Lining. 
An  experiment  was  tried  at  the  Crown  Point  Iron  Com- 
pany's plant,  Lake  Champlain,  X.Y.,  some  time  ago,  on 
the  occasion  of  their  relining  and  starting  in  blast  one  of 
its  large  furnaces.  After  the  fire-bricks  were  in  place,  a 
cheap  article  of  graphite  or  plumbago,  supplied  by  the 
Joseph  Dixon  Crucible  Company,  of  Jersey  City,  N.J.,  was 
bought,  reduced  to  a  paste  with  water,  and  the  interior  of 
the  furnace  washed  with  the  plumbago  paste.  It  gave  a 
slippery  gloss  to  the  fire-brick  lining  which  refused  to  be 
coated  with  slag,  and  the  charge  passed  down  in  less  time 
and  left  the  lining  free  and  clear.  The  Crown  Point 
managers  claim  quite  a  success  for  their  scheme. — Eng.and 
Min.  Journal,  X.Y. 

Salt  Spring  in  the  Manchester  Ship  Canal. 
Industries  states  that  a  brine  spring  has  been  discovered 
in  the  cutting  of  the  Manchester  Ship  Canal  near  Partington. 
The  water  from  the  spring  is  being  tested  in  order  to  ascer- 
tain its  strength  and  the  probable  richness  of  the  assumed 
salt  beds. 

Minerals  in  South  Africa. 
The  Transvaal  appears  to  be  very  rich  in  minerals  other 
than  gold,  and  if  we  may  place  implicit  reliance  upon  the 
statements  recently  made  by  Mr.  W.  H.  Furlonge,  of 
Johannesburg,  it  possesses  most  of  the  elements  of  success 
for  the  making  of  iron  and  steel.  Mr.  Furlonge  remarks 
the  almost  entire  absence  of  lime  throughout  the  country, 
which  would  be  very  prejudicial  to  blast-furnace  work,  but 
silica  is  most  abundant,  ami  oxides  of  iron  are  to  be  found 
everywhere  amongst  the  rocks.  Many  of  the  "  bars  "  of 
oxides,  containing  30  to  40  per  cent,  of  iron,  are  alongside 
deposits  of  auriferous  quartz,  and  the  ironstone  itself  carries 
gold,  so  that  it  is  one  of  the  possibilities  of  the  future 
Transvaal  iron  trade  that  gold  may  be  raised  with  iron 
instead  of  being  made  out  of  it !  In  addition  to  these  "  liars  " 
of  ironstone,  there  are  amongst  the  schists  and  shales  of  the 
l)e  Kaap  district  of  the  Transvaal  enormous  deposits  of  iron 
ore,  some  of  the  stratified  beds  being  hundreds  of  feet  thick, 
and  of  almost  pure  hematite,  with  some  magnetite.  Mr.  Fur- 
longe says  that  some,  at  least,  of  these  are  Bessemer  ores, 
and  he  predicts  that  the  Transvaal  will  never  be  at  a  loss 
for  iron  ores.  There  is  coal  in  inexhaustible  quantities  in 
the  High  Veldt,  within  about  seventy  miles  of  the  iron-ore 
deposits,  consequently  it  seems  to  be  only  a  question  of  time 
for  the  two  to  he  used  in  conjunction  for  the  production  of 
iron,  or  even  of  steel,  by  the  pneumatic  or  open-hearth 
process.  Of  other  minerals  —  lead,  mercury  (cinnabar), 
nickel,  cobalt,  copper,  and  autimoiry — the  Transvaal  has 
plenty,  and  Mr.  Furlonge,  who  is  a  practical  geologist,  hints 
at  the  growth  of  a  large  silver-mining  industry,  seeing  that 
some  of  the  galena  on  the  High  Veldt  contains  silver  up  to 
as  high  as  600  oz.  to  the  ton.  The  great  want  of  this  rich 
mineral  country  is  railways,  and  as  soon  as  they  are  made 
on  a  proper  seale  we  may  anticipate  considerable  develop- 
ments on  all  sides. — Ironmonger. 

Extracts  from  Gehe  and  Co.'s  Report. 
Acid  (('arhiilii'). 
In  Germany  the  use  of  carbolic  acid  has  grown  very 
considerably  in  the  last  few  years,  since  this  acid  has 
been  used  more  frequently  than  formerly  in  the  preparation 
of  stores  for  war.  The  home  production  has  not  been  at 
all  equal  to  till  the  increased  demands,  but  the  assistance 
of  Foreign  makers  had  to  be  invoked,  with  the  result  that 
the  imports  advanced  from  698,200  kilos,  in  1887  to 
1,191. Sim  kilos.  i„  1SSS  and  2,432,100  kilos,  last  year. 
Of  the  1SS9  imports,  2,267,800  kilos,  came  from  England. 
The  interest  in  synthetically-made  carbolic  acid  has  per- 
ceptibly fallen  off  since  it  became  clear  that  the  new  article 
shared  with  the  old  one  the  fatal  defect  of  reddening.  It  is 
true  that  the  synthetic  acid  possesses  some  few  advantages 
over  the  coal-tar  product,  but  not  sufficient  to  compensate 
for  the  important  difference  in  price,  particularly  as  the 
Imperial  Department  of  Health  has  ascertained  that  the 
disinfecting  properties  of  both  acids  arc  equal. 
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Ambergris, 
It  is  but  natural  that  the  excessive  prices  demanded  for 
this  article  should  have  had  the  effect  of  diminishing 
the  demand,  but  however  dear  it  may  he  there  are  always 
perfumers  who  will  not  do  without  this  favourite  article. 
If  we  consider,  however,  that  hy  a  suitable  treatment 
of  the  combinations  belonging  to  the  aromatic  acid  series 
it  has  been  possible  to  obtain  a  substitute  for  musk,  it 
does  not  seem  beyond  the  reach  of  possibility  to  manufac- 
ture synthetic  ambergris  also,  the  natural  product  consisting 
principally  of  a  peculiar  non-saponifiable  fat.  Such  a  dis- 
covery would  have  the  result  of  putting  an  effectual  limit  to 
such  exorbitant  quotations  as  are  now  made,  while  the 
discoverer  would  be  sure  to  reap  a  material  reward  from  the 
constant  demand  of  this  article,  which  does  not  depend  upon 
fashion. 

Borax. 

The  present  year  has  not  brought  any  alterations  in 
the  price  of  borax,  ami  so  long  as  the  union  of  the  manu- 
facturers continues  to  exist  the  market  will  retain  its 
stability.  Whether  this  combination  ran  he  maintained  in 
future  is  questionable,  because  the  German  production  grows 
every  year  at  the  expense  of  the  British  output.  The 
German  Imperial  statistics  show  an  increase  in  the  exports 
of  h,. rax  and  boracic  acidfrom  800,900  kilos,  in  1887,  to 
1,172, 500  kilos,  in  1888,  and  1,664,200  kilos,  in  1889. 

( 'amphor. 

The  large  Hamburg  refineries  are  now  sold  out,  and  it  is 
difficult    to  form   an  opinion  of  the  future  of  the  article,  as 
the  principal  consuming  time  is  now  approaching.     It    is 
also  impossible  to  indicate  the  true  causes  of  the  advance. 
It  is  a  fact  that  the  consumption  of  camphor  has  enormously 
increased  in  consequence  of  its  use  in  industrial  purposes, 
both  in  blocks  and  in  powder,  while  the   imports   remained 
small,  and  there  is  no  means  of  judging  whether  and  when  it 
will  again  increase.    The  annual  consumption  of  raw  camphor 
in  the  United  States  is  said  to  have  averaged  2,100,000  lb. 
during  the  last  four  years,  while  the  importation  last  year 
decreased  by   1,200,000  lb.      This    deficiency   has  to    be 
provided    for    from   elsewhere,   and    this   conclusion  agrees 
with  the  reports  spread  from  Hamburg  that   one  large  firm 
in  the  States  will  not  only  require  for  this  year  a  surplus  of 
600  kegs  of  refined  camphor  over  its   usual  consumption, 
but  has  not  even  covered  as  yet  the  principal  part  of  its 
usual  requirements  of  800  kegs.     As  regards  the  question 
whether   the    supplies   of    raw   camphor    are    kept    hack 
artificially  in  Japan,  or  whether  the   production  has    really 
diminished  in  the  same  measure  as  the  supply,  has  hitherto 
been  considered  as  an  unsolved  question  ;  but  the  alleged 
diminution  of  the  production  is  a  favourite  explanation  of 
the  smallness  of  the  quantity  offered.     According  to  reports 
from  ou  official  source  in  Japan,   it  is   quite  possible   that 
there  may  have  been  some  limitation  of  the  production,  but 
the  reduction  in  the  quantity  offered  is  entirely  the  result 
of    the   manoeuvres  of  native  speculators   in   the   primary 
markets.     But  already,  last  year,  it  was  said  that  the  advance 
in  the  price  of  raw  camphor  was  caused  by  the  wholesale 
destruction   of    trees    by   the    natives.       As   regards    the 
speculative    rushing   up   of    prices    since    the    middle    of 
February,  that  movement  is  said  to  have  been   caused  by 
the  fact  that  certain  Japanese  firms  had    requested   their 
buyers   in   Europe    to    cancel    existing    contracts   against 
payment    of   heavy   damages,  their   requests   being  partly 
successful.     The  consequence  of  these  cancellings  was,  of 
course,  that  the  buyers  had  to  cover  their   own   contract 
sales  of  refined  camphor,  producing  thereby  a  considerable 
excitement   in  the  market.     In  view  of  the  present  elevated 
prices  of  camphor,  it  would  not  be  surprising  if  experiments 
were  to  be  made  to  find  a  substitute  for  it  in  the  manufacture 
of   smokeless   gunpowder.     To  that   purpose,  about  8  per 
cent,  of  camphor  was  required,  in  addition  to  about  72  per 
cent,  of  nitro-glycerin  and  20  per  cent,  of  pyroxylin.     The 
idea  may  be  broached  to  manufacture  on  a  cheap  scale,  aud 
for  experimental  purpose  hydrochloric  acid  camphor,  which 
in   former   years   had   a   short   run    as   artificial   camphor. 
Perhaps  the  strong  evolution  of  gas  from  this  compound 
might  render  it  specially  suitable  (?)  for  this  purpose. 


Phosphorus. 

The  dissolution  of  the  union  for  the  fixing  of  the 
phosphorus  prices  between  the  English  and  the  French 
manufacturers  has  brought  about  a  struggle  of  the  respective 
works  for  the  possession  of  the  German  and  Austrian 
markets,  which  has  resulted  in  a  reduction  in  the  quotations. 
The  German  Imperial  statistics  show  that  in  1889  the 
English  makers  succeeded  in  maintaining  the  field  against 
their  French  competitors ;  but,  on  the  other  hand,  the 
competition  of  the  Russian  works  is  becoming  somewhat 
more  perceptible.  The  imports  of  white  and  red  phosphorus 
in  1889  were  266,800  kilos.,  against  i:!G,300  kilos,  in  1888. 
Of  the  former  quantity,  '.M2,."jno  kilos,  came  from  England, 
38,300  kilos,  from  Russia,  and  2,100  kilos,  from  France. — 
Chemist  and  Druggist. 


BOARD  OF  TRADE  RETURNS. 
Summary  of  Imports. 


Month  ended  31st  March 

1889. 

1890. 

£ 
1,930,125 

1,200,573 

497,787 

2,698,199 

£ 

1,029,528 

1,121,999 
B3S.S00 

Raw  materials   for  non-textile  in- 

2,095,441 

Total  value  of  all  imports  .... 

30,205,387 

3(1,110,334 

Summary  of 

Exports. 

Month  ended  31st  March 

1889. 

1S90. 

Metals  (other  than  machinery)  .... 

£ 

3,499,327 

0S0.477 
2,940,056 

£ 

3,493,151 

711.152 

2,800,032 

21,459,490 

20,067,022 

Exports  of  Mktals 

for  Month  ended  31st 

March. 

Articles. 

Quantities. 

Values. 

1889. 

1S90. 

1889. 

1890. 

Copper : — 
Ore 

Tons 

10,933 
9,222 

12,5(17 
6,403 

£ 
112.304 

306,880 

£ 
113,943 

186,168 

Unwrought  .... 

ii 

3,127 

3,631 

183,916 

184,504 

Iron  and  steel : — 

i, 

439,877 

426,382 

338,377 

356,121 

Iron  bolt,  bar,  &( 

.    „ 

5,895 

4,070 

49,033 

38,852 

Steel,  unwrought. . 

,, 

354 

536 

3,082 

0.409 

Lead,  pig  and  sheet 

i, 

12,874 

13,215 

168,601 

172,428 

Pyrites 

■• 

59,158 

03,248 

112,907 

112,147 

Lb. 

494,307 

20,250 

48,883 

3,194 
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Exports  of  Metals  for  Month    ended  :!1st  Majsch- 
i  ■mitinued. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

60,155 

3.720 

54,330 
3,925 

£ 
224,689 

09,103 

816,780 

£ 
260,085 

B8.266 

417,351 

Other  articles  . .  .Value  £ 

Total  value  of  metals 

•• 

1,936,125 

1,929,528 

Imports  of  Chemicals  and  Dtestvffs  for  Month 
ended  3  1st  March. 


Quantities. 

Values. 

Articles. 

1SS9. 

1890. 

1889. 

1890. 

5,868 

1,940 

£ 
2,662 

£ 
1,946 

Bark  (Tor  tanners, 
&c.) 

32,621 

89,42! 

15,385 

10.647 

67,726 

42,578 

14,712 

9,546 

.. 

09,137 

110,325 

5S9 

500 

3,577 

3,012 

Catch  and  ganibier  Tons 

2,175 

1,300 

66,984 

37.257 

Dyes  :— 

•• 

•■ 

21,737 

21,686 

.. 

29,687 

29,698 

Other 

1,405 

774 

24366 

19,407 

514,307 

S4S.634 

1,402 

US7 

1,727 

1,512 

Nitrate  of  soda 

311,440 

059,672 

165,515 

269,674 

Nil  rate  of  potash  .      „ 

37,510 

32,017 

31,460 

28,260 

:;>'.'.: 

2,783 

50,133 

55,326 

Other  articles. . .  Value  £ 

192,145 

1S7.803 

Total  value  of  chemicals 

1,206,673 

1,121,999 

Imports  of  Oils  for  Month  ended  31st  Mar.  h. 


Articles. 

Quantities. 

Values. 

1889.           1890. 

1839. 

1890. 

21.620 
1,740 

09,175 

8,042,009 

967 

1.207 

12,850 

19,799 
2,568 
72,069 
6,609,239 
1,389 
Et29 
23^69 

£ 
27,943 

63,957 

71,931 

183,310 

27,682 

26,304 

22,664 

78,996 

£ 
25,099 

97,351 

71.771 

173,178 

40,876 

17.054 

36,993 

78,478 

Train,  Ac Tuns 

Other  articles  ..  Value  £ 

Total  value  of  oils .. . 

•• 

•• 

1:7.717 

53S,S00 

Imports    of    Raw    Materials    for    Xox-Textile 
Industries  for  Month  ended  31st  March. 


Articles. 


Quantities. 

1890. 


Values. 


Bark,  Peruvian  ..  Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  : — 

Arabic „ 


Lac,  &c 

Gutta-percha  . 

Hides,  raw : — 
Dry 


Wet 

Ivory 

Manures : — 
Guano Tons 

Bones , 

Paraffin Cwt. 

Linen  rags Tons 

Esparto,  ic 

Pulp  of  wood , 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood  :— 
Hewn Loads 

Sawn „ 

Staves  

Mahogany Tons 

Other  articles. . .  .Value  £ 

Total  value 


13.072 
-■'"■.'.:>smi 

24,317 

6,035 
11,954 
3,119 

63,212 
43,344 

3S0 

3,594 
12,670 

21,679 
4,328 
26,347 

8,107 

192,453 

75,383 

4,894 

112,175 

108,165 

6,245 

4,450 


12,070 
201,052 

27,720 

1,058 

12,839 
5,240 

48,703 

51,980 

922 

3,480 

6.730 
51,099 

3.231 
16,945 

107,223 

1 14.029 

7,469 

130,810 

8  I  232 

5,599 

5,455 


1889. 


£ 
18,596 

33^88 

299,194 

24,492 

40.010 
29,118 

175,877 

101,867 

17,581 

23,646 
62,169 

27,738 

ffi,707 

136,157 

48,396 

39,678 

■    i 

3,084 

266,858 
276,760 
25,041 
39.S96 
SS6,4« 


£ 
40,336 

29,190 

338,016 

13.296 
49.0.-.9 
70,763 

127,1110 

118.193 

46,429 

20,502 
35,664 
65,268 
33,534 
82.1179 
56,111 
33,074 
179,691 
4,729 

352,386 
219,404 
35,796 
51,154 
690.871 


2J398,  99     2,695,441 


Besides  the  ahove,  drugs  to  the  value  of  74,967?.  were  imported, 
as  against  71,041/.  in  1889. 

Exports  of  Metals  other  than  Machinery  for 
Month  ended  31st  March. 


Articles. 


Quantities. 


Values. 


1SS9. 


18011. 


1889. 


1890. 


Brass Cwt, 

Copper  :— 
Unwrought , 

Wrought 

Mixed  metal , 

Hardware Value  £ 

Implements , 

Iron  and  steel Tons 

Lead „ 

Plated  wares...  Value  £ 
Telegraph  wires...      „ 

Tin Cwt. 

Zinc 

Other  articles  ..  Value  £ 
Total  value 


7.87:' 

r.  m 

£ 
42,231 

14,934 

60,942 

56.539 

10,660 

21.  BO 

47.588 

12,  tOO 

17,992 

41,292 
274,930 
101,267 

345,274 

324,721 

2,425,670 

5,300 

K060 

77,680 

32,056 
285,993 

9,040 

7,976 

44,351 

7,989 

12397 

5,790 
63,984 

•• 

•• 

3,499,327 

£ 
36,620 

162,468 

09,631 

51,725 

231,231 

107,278 

2,340.010 

62.S59 

37.904 

51,390  _ 

37,970 

11.311 

85,624 


3,493,151 
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Exports  of  Drugs  and  Chemicals  for  Month    ended 
31st  March. 


Articles. 

Quantities. 

Values. 

1880. 

1890. 

1SS9. 

1890. 

£ 

£ 

528,296 
113,491 

117,2  19 
100,129 

131,292 
13,370 

128,192 

Bleaching  materials    „ 

29.117 

Chemical  manures.  Tons 

2M93 

•J-.L'1I 

191,812 

189,807 

.. 

•  • 

52.259 

92,150 

Ol  her  articles  ...       ,. 

.. 

" 

228,744 

270,986 

•• 

680,477 

711,152 

Exports  of  Miscellaneous  Articles  for  Month 
ended  3  1st  March. 


Articles. 


Gunpowder Lb. 

Military  stores. .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  ol  coal  Value  £ 
Earthenware  ...       „ 
Stoneware 


Quantities 
1SS9. 


IV).  i. 


750.21.0        918,000 


833,400     1,256,800 


Values. 


1889. 


ls.HI. 


66,020 


57,63 


£ 
17,905 
86,089 
16,418 
98,332 
127,423 


£ 

20.435 

106,505 

23,016 

94,297 

117,603 


96,750        133,351 

191,828  I     130,611 
18,128  17,099 


Glass  :— 
Plate... 


,  Sq.Ft. 

,    Cwt. 


Fliut 

Bottles „ 

Other  kinds 

Leather : — 

Unwrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.Yds. 

Painters'    mate- 
rials   Value  £ 


378.MS 
11,913 
82,083 

17,995 


256,550 
12,337 
75,276 
13,671 


13,458         12,731 


Paper 
Bags.. 


Cwt. 
Tons 
Cwt. 


6,446 

1,519,800 

;'ii.l\) 

1,920 

35,577 


5,073 
1,60S,900 

83,313 
3.127 
40,186 


22.7110 
26,765 
88,696 
14,336 


12.612 
28,428 

35.011 
11,963 


Total  value  . 


123,130  115,182 

37,180  29,307 

133,273  129.9S5 

72,859  '  70,031 

llii,272  132^39 


159,955 
11,812 


117.389 
26,470 


TRADE  BETWEEN  SPAIN  AND  THE 

UNI  TED  KIM ;  I J  O  M. 

Imports  into  the  United  Kingdom  from  Spain  for 
the  Three  Months  ended  31st  Maki  a. 


Principal  Artie].'-. 


Quantities. 
1839.  1890. 


Values. 


lsV... 


Chem.    products 
nnenumerated  Value  £ 

Copper  ore   and 
rogulus Tons 

Iron  ore , 

Lead  ore 

Lead,    pig     and 
sheet  

Manganese  ore. .       „ 

Olive  Oil Tuns 

Pyrites    of    iron 
and  copper  . . .    Tons 

Quicksilver Lb. 

Bags,  esparto  . . .     Tons 

Zinc  ore „ 

Total  value 


£ 
12,469 


1890. 

£ 
8,171 


25,229 

15,629 

399,853 

271X31 

990,734     1,138,112 

703,911 

90c,027 

170 

32(1 

1,260 

2.-7.1 

18,913 

19.171 

212,233 

251,291 

1,130 

2,850 

2,860 

5.250 

1,082 

181 

36,592 

18,287 

201,013 

156,487 

103,593 

305,730 

1  389,5  5 

1,531,911 

151,103 

209,010 

21,701 

20.6S7 

133,196 

118,102 

1 

577 

25 

1.811 

•■ 

3,079,S21 

3,102,131 

Exports  of  Home  Produce  from  the  United  Kingdom 
to    Spain    for    the    Three    Months    ended   31st 

M  IRCII. 


Quantities. 


Values. 


1890. 


18S9. 


2,940,056     2,800,032 


70,210 

.:!,.;-., 

£ 
22,679 

£ 
22,549 

Caoutchouc   ma- 
nufactures ....  Value  £ 

, , 

4,123 

3,233 

1,350 

1,483 

2,480 

2,893 

Chemicals      (in- 
eluding      dye- 

20,601 

49,034 

Products  of  coal         „ 

.. 

13,256 

17,942 

Glass     manufac- 

1,667 

.. 

.. 

60,291 

52,456 

131 

135 

2.040 

3,067 

„  other  sorts. .  Value  £ 

.. 

2,843 

9.235 

Painters'  colours 

., 

7,657 

7,638 

Paper  of  all  sorts    Cwt. 

1,388 

1,183 

3.799 

2,951 

201 

V..1.M 

137 
SS.000 

249 
3,791 

517 

Oil     and      floor 

3,761 

" 

•■ 

1,030,138 

1,270,362 
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ittontfclp  patent  Ifet. 

•  The  dates  siven  are  tlie  dates  of  the  Official  Journals  in  which 
acceptances  of  the  Complete  Specifications  are  advertised.  Com- 
plete Specifications  thus  advertised  as  accepted  are  open  to 
Inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


L— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

4225.  J.  von  Langer  and  L.  Cooper.  Improvement-  in 
or  connected  with  valves  for  hot  gases.     March  IS. 

4309.  J.  Foster.  Improvements  in  and  relatingto  evapo- 
rating and  distilling  apparatus.     March  19. 

4354.  A.  Eickhorn  and  R.  Jaspar.  Improvements  in 
hydrometers.     Complete  Specification.     March  20. 

4532.  E.  G.  Lawrence.— From  S.  Pick,  Galicia.  See 
Class  VII. 

4562.  J.  Coppard.  Improvements  in  the  construction  of 
appliances  for  extracting  the  juices  from  fruits  and  other 
substances.     March  24. 

4594.  E.  Jones.  Improved  apparatus  for  separating 
liquids  or  solids  from  vapours  or  gases  in  which  they  are 
suspended.     March  24. 

4S02.  G.  C.Topp.  Improvements  in  hydrometers,  saccha- 
rometers,  and  lactometers.     March  27. 

4822.  H.  A.  A.  Dombrain.     .See  Class  XX. 

5038.  H.  Trott.  Improvements  in  apparatus  for  operating 
valves  for  controlling  the  passage  of  fluids.     April  1. 

5142.  E.  Theissen.  Improvements  in  apparatus  for  con- 
densing steam  and  other  condensable  vapours  or  gases. 
April  2. 

5267.  A.  Chapman.  Improvements  in  the  construction 
and  working  of  double,  triple,  and  multiple  effect  evapo- 
rating apparatus.     Complete  Specification.     April  5. 

5419.  J.  Guillaume.  Improvements  in  the  treatment  of 
organic  matters.     Complete  Specification.     April  9. 

5598.  H.  A.  Fleuss.  Improvements  in  freezing  or  refrige- 
rating apparatus.     April  12. 

Complete  Specifications  Accepted.* 

1SS9. 

5592.  W.  L.  Wise. — From  Escher  Wyss  and  ( lo.  Manu- 
facture of  clear  ice,  and  apparatus  therefor.     April  2. 

6391.  W.  Hueks.  Method  ami  means  for  separating 
solids  from  liquids.     April  15. 

8184.  J.  J.  Hicks.  Improvements  in  brewers'  and  other 
thermometers.     March  20. 

8687.  E.  F.  Varaldi.     Vacuum  pumps.     March  26. 

8882.  W.P.Branson andH.W.Neild.  SwClnssVIIT.— A. 
April  9. 

9351.  V.  .1.  Brough.  —  From  S.  Jonssoii.  Centrifugal 
separating  machines.     April  9. 

9375.  G.  King.     Fastenings  for  retort  lids.     April  2. 

1890. 
1910.  .1.  F.  H.  Gronwald.   Sterilising  apparatus.   April  2. 


1197 


II.— FUEL,  GAS,  act  LIGHT. 

Applications. 
H.    L.   Midler  and  W.  Adkins.     Improvements   in 


apparatus  for  the  production  of  lighting  gas.     March  18. 

4217.  1..  van  Vestraut.     Improvements  in  apparatus  for 

charging  inclined  gas  retorts.     March  18. 

4223.  J.  von  Langer  and  L.  Cooper.  Improvements 
relating  to  the  production  of  water-gas  and  generator-gas, 
and  to  apparatus  connected  therewith.     March  is. 

4224.  J.  von  Langer  and  L.  Cooper.  Improvements  in 
apparatus  for  the  generation  and  enrichment  of  water-gas 
and  producer-gas.     March  IS. 

423G.  W.  E.  Smith.— From  S.  T.  J.  Bray,  Russia.  Im- 
provements in  apparatus  for  burning  liquid  fuel.    March  IS. 

4324.  .1.  A.  Kelman.  Improvements  in  apparatus  con- 
nected with  the  manufacture  of  gas.     March  19. 

432G.  C.  A.  Sahlstrom  and  A.  F.  Hill.  An  improved 
burner  for  liquid  fuel.     March  19. 

4355.  D.  Hancock  and  J.  Ti.  Craig.  Improvements  in 
carborated  air-gas  produced  from  mineral  oils  or  spirits. 
March  20. 

1374.  F.  R.  Englcdow  and  The  Engineering  Joint  Stock 
Company.  Improvements  in  heating  and  heating  apparatus. 
March  20. 

4457.  E.  Edwards. — From  F.  Stroehmer,  Germany.  Im- 
provements in  coke  ovens  and  in  the  method  of  using  the 
same.     March  21. 

4542.  T.  C.  Fawcett  and  .1.  li.  Swallow.  A  new  manu- 
facture of  briquette  or  block  fuel.     March  24. 

4598.  W.  Gray.  Improvements  in  the  manufacture  of 
gas.     March  24. 

4  7n.-;.  R.  M.  Whitaker.  Improvements  in  apparatus  for 
utilising  the  waste  heat  from  steam-boiler  and  other  furnaces, 
and  applying  it  to  the  heating  of  air  to  support  combustion 
and  consume  -moke  in  those  furnaces.     March  26. 

4928.  The  Manchester  Oxygen  Company,  Lim.,  and 
W.  M.  Jackson.  Improvements  in  the  mode  of  using 
compressed  gases  for  illuminating  purposes.     March  29. 

4936.  S.  Girling.  Improvement  in  a  mantle  or  filament 
holder  and  burner  for  incandescent  gas  lamps.     March  29. 

5078.  C.    Hunt.     Improvements    in    inclined    gas    retorts 

and  in  apparatus  for  charging  the  same.     April  1. 

5163.  S.  J.  Woodhouse.  Improvements  in  the  mode  and 
means  employed  for  charging  and  discharging  retorts  used 
in  the  manufacture  of  gas.     April  3. 

5194.  G.  Waller.  Improvements  in  apparatus  for  cooling 
and  conveying  coke  discharged  from  gas  retorts  into  suitable 
receptacles  or  places.     April  3. 

5239.  J.  Ilium.  The  instantaneous  production  of  water- 
gas.     April  5. 

5243.  II.  Fourness.  Improvements  in  apparatus  for 
carburetting  water-gas.     April  5. 

5434.  H.  Williams.  Improvements  connected  with  the 
manufacture  of  water-gas  and  other  gases  for  lighting  and 
manufacturing  purposes.     April  10. 

5453.  W.  Ackroyd,  T.  H.  Ackroyd,  and  J.  Willoughby. 
Improvements  in  the  method  of  and  apparatus  for  effecting 
or  increasing  the  combustion  of  smoke  in  steam-boiler  and 
other  furnaces,  and  in  the  utilisation  and  transmission  of 
beat  produced  therein,  and  for  economising  fuel  and 
improving  the  draught.    April  to. 

5464.  J.  G.  Hawkins  and  J.  Barton.  Improvements  in 
vertical  gas  retorts,  together  with  their  lid-,  doors,  and  other 
attachments.    Complete  Specification.    April  10. 

5485.  .1.  Wc-tray.     Improvements  in  apparatus  for  the 
better  combustion  of  fuel,  and  supplying  hot  air  to  steam- 
boiler  or  other  furnaces.    April  11. 
5543.  E.  Manbre.     Improvements  in  the  burning  of  liquid 
'  fuel,  and  in  apparatus  or  furnaces  therefor  or  appertaining 
!    thereto.     April  12. 
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Complete  Specifications  Accepted. 

1889. 

9279.  U.  Looruis.  Process  and  apparatus  for  manufactur- 
ing heating  and  illuminating  gas.     April  9. 

9327.  S.  Fox  aud  E.  Blass.  Manufacture  of  water-gas 
and  apparatus  therefor.     -\]>ril  9. 

9454.  G.  Love.  Apparatus  for  generating  and  consum- 
ing combustible  gas.     April  16. 

11,456.  \.  Meiklejohn.  Anti-dips  for  hydraulic  mains 
employed  in  the  manufacture  of  gas.     April  'J. 


Ill, 


-DESTRUCTIVE  DISTILLATION, 
PRODUCTS,  Etc. 


TAR 


Application. 

1120.  ,T.  Laing.  Improvements  in  the  apparatus  for 
destructive  distillation  of  mineral  oils  at  atmospheric 
pressure.    March  17. 


IV.— COLOURING  MATTERS  am.  DYES. 

Applications. 

1382.  1!.  Willcox. — From  The  Farbeufabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  of  new 
derivatives  of  phenyl-amido-acetic  arid.     March  20. 

4577.  O.  Imray. — From  The  Fabwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Improvements  in  the  pro- 
duction of  grey  colouring  matters.     March  24. 

4596.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany. 
The  manufacture  of  sulphonated  thionines.     March  24. 

1904.  S  Pitt.— From  I..  Cassella  and  Co.,  Frankfort-on 
Maine.  Improvements  in  the  mauufacturc  of  d3*cstuffs. 
March  28. 

4930.   W.   Hay,    W.   M.  Alexander,  aud  E.   Bent/..     Im- 
provements in  the  preparation  or  admixture  of  indi 
certain  substances   for  commercial  aud  industrial  purposes. 
March  29. 

4946.  ().  Imray. — From  The  Farbwerbe  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Production  of  ethylether 
of  cinnamic  acid.     March  2'J. 

5155.  The  Clayton  Aniline  Company,  Lim.,  and  J.  Hall. 
Improvements  in  the  manufacture  of  colouring  matters. 
April  2. 

•34J.).  J.  Mills.  A  new  or  improved  application  of 
ceramic  colouring  matters,  or  colouring  matters  obtained 
from  metallic  oxides  to  india-rubber,  gutta-percha,  vulcanite, 
or  other  like  substances  or  materials.     April  10. 

Complete  .Specific  lotions  Accepted. 
1889. 

7S02.  1!.  Willcox. — From  The  Farbeufabriken  vormals 
P.  Bayer  and  Co.  Manufacture  of  azo-dyes  and.  materials 
Iherefor.     April  1G. 

7s.",7.().  Imray. — From  The  Farbewerkc  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  a  new  colouring 
matter  of  the  induline  series.     April  16. 

7'J77.  S.  Pitt, — From  L.  C'asella  and  Co.  Production  of 
bluish  black  colouring  matters.     March  26. 

8373.  .T.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrib.     Preparing  colouring  matter-  of  the  oj 
group  for  dyeing  and  printing.     March  26. 

9428.  .1.  Y.  Johnson.— From  The  Badische  Anilin  and 
Soda  Fabrik.  Preparing  colouring  matters  of  Ihcoxyki  lone 
group  for  dyeing  and  printing.     March  26. 


9429.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Production  of  coloured  compounds  of  gal- 
lacetophenone  within  or  upon  animal  and  vegetable  fibres, 

March  26. 

9612.  J.  Y.  Johnson. — From  F.  von  Itcvdcn.  Manufac- 
ture of  bi  ta-naphthol  carbo  acid.     April  16. 

9612.  (>.  Imray.—  From  The  Farbewerkc  vormals  Meister, 
Lucius,  and  Briining.  Production  of  oxysulphouic  acids 
anil  naphthalin.     April  16. 

9643.  I  >.  Imray. —  From  The  Farbewerkc  vormals  Meister, 

1 ius,  and  Bruning.     Production  of  colouring  matters  from 

oxysulphonates  of  naphthalin. — April  16. 

11,000.  II.  H.Lake.— From  W.  Odder.  Production  of 
colouring  matters.     April  9. 

12,549.  T.  R.  Shillito.— From  A.  Feer.  Manufacture  of 
yellow  to  orange  colouring  matters. — April  2. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

4231.  H.  Smith,  E.  I).  Smith,  and  II.  I).  Smith.  Im- 
provements in  the  method  of  and  apparatus  for  washing 
wool  and  other  fibres.     March  19. 

4452.  II.  A.  Lowe.  Improvements  in  the  treatment  of 
or  finishing  of  manufactured  or  partially  manufactured 
materials  from  cotton  or  other  cellulosic  fibres.     March  21. 

4958.  T.  Burrows.  Means  and  machinery  for  removing 
the  fibrous  filaments  from  fibre-bearing  leaves  and  stems 
of  plants.     March  29. 

5271.  J.  Saleha.  A  new  or  improved? process  for  cleaning 
and  separating  cotton  from  the  cotton  seeds.      April  5. 

5413.  W.  P.  Thompson. — From  ILOrval,  France.  Im- 
provements in  and  apparatus  for  drying,  cleaning,  or  other- 
wise treating  wool.     April  9. 

5482.  G.  VV.  Arnott,  P.  A.  Olivier,  and  <;.  Seagrave.  An 
improved  process  for  washing  and  scouring  wool  and  fibrous 
materials  containing  grease.     April  10. 

5532.   C.    I..    Field.      \    process  for  d eating    runiii 

and  other  fibrous  stems.     April  II. 

Complete  Specifications  Accepted. 
18S9. 

7058.   11.  W.  Weatherdon.— From  T.  A.  Cot 
Class  IX. 

7090.  C.  Dreyfus  and  J.  Robinson.  Manufacture  of 
india-rubber    or   waterproof     textile     fibres     and    fabrics. 

April  'J. 

8106.  V.  Schevelin  and  P.  Mindovsky.  Treating  vege- 
table fibres  by  acid,  neutral,  and  alkaline  residues  of 
naphtha  manufacture  or  specially  prepared  substances 
analogous  to  such  residues.     April  2. 


ompere. 


Si  e 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING;  anp  BLEACHING. 

Applications. 

1409.  J.  O.  Muller  and  C.  O.  Weber.  Improvements  in 
dyeing  vegetable  and  certain  animal  fibres  a  fast  aniline 
black,  said  fibres  being  either  in  the  loose  or  manufactured 
state.     March  21. 

4450.  \V.  Turnbull,  W.  Stockdale,  and  C.  Duerr.  Im- 
provements  in  the  process  of   i [anting   cotton  or  other 

vegetable  fibrous  materials.     March  21. 

4610.  O.  Newsum.  Improvements  in  apparatus  for 
applying  bronze  and  otbci  powdci  lo  the  surface  el  [>apei 
and  the  like      March  25. 
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4683.  A.  J.Boult. — FromA.KoblenzerandM.  Koblenzer, 
Germany.  Improvements  in  or  relating  to  the  dyeing  of 
yarns.     Complete  Specification.     March  25. 

4854.  W.  E.  Keys. — From  E.  Chatel,  France.  Improve- 
ments in  machines  for  dyeing,  bleaching,  and  similarly 
treating  yarn  and  threads  in  cops  and  bobbins.     March  28. 

5054.  C.  Kellner.     See  Class  XI. 

5285.  C.  Kellner.  Improvements  in  the  process  of  and 
apparatus  for  bleaching  vegetable  fibres.     April  5. 

5385.  W.  E.  lleys. — From  E.  Chatel,  Fiance.  Improve- 
ments in  apparatus  for  steeping,  dyeing,  and  otherwise 
treating  yarn  and  similar  textile  materials  in  cops  and 
bobbins.     April  9. 

5547.  IS.  Ilaigh.  Improvements  in  dyeing  and  apparatus 
therefor.     April  12. 

Complete  Specification  Accepted. 
1889. 
9149.  S.  Mason,  jnn.     Apparatus  for  dyeing   and  other- 
wise treating  wool.     April  10. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

4171.  C.  S.  Negrier.  Improved  method  and  apparatus 
for  concentrating  sulphuric  acid.     March  17. 

4394.  F.  Bicard.  Improvements  in  the  manufacture  of 
soda  by  the  ammonia  process.     March  20. 

4434.  J.  J.  Meldrutn  and  T.  F.  Meldrum.  Improvements 
in  or  connected  with  apparatus  used  in  the  distillation  of 
ammonia.     March  21. 

4435.  J.  J.  Meldrum  and  T.  F.  Meldrum.  Improvements 
in  or  connected  with  apparatus  used  in  the  distillation  of 
ammonia.     March  21. 

4473.  11.  H.  Lake. — From  La  Societe  Jph.  Jay  et  Jellarner, 
France.  Improvements  in  apparatus  for  producing  carbonic 
acid  and  similar  gas.     March  21. 

4519.  H.  1'recht.  An  improved  process  for  the  produc- 
tion of  potash  from  potassium  and  magnesium  carbonate. 
March  22. 

4532.  E.  G.  Lawrence. — From  S.  Pick,  Galieia.  Improve- 
ments in  apparatus  for  evaporating  liquors  containing  salts, 
and  for  separating  such  salts,  when  rendered  insoluble  by 
evaporation  of  the  liquors.     March  22. 

4588.  H.  Precht.  Improvements  in  the  process  or 
apparatus  for  the  production  of  carbonate  of  magnesium 
and  double  carbonate  of  magnesium  and  potassium. 
March  24. 

4G52.  J.  C.  Mewburn. — From  C.  C.  Peck,  United  States. 
Improvements  in  purifying  brine.  Complete  Specification. 
March  25. 

4694.  F.  G.  Lawrence. — From  S.  Pick,  Galieia.  Improve- 
ments in  the  manufacture  or  production  of  salts  from  brine. 
March  25. 

4695.  E.  G*.  Lawrence. — From  S.  Pick,  Galieia.  Improve- 
ments in  apparatus  for  drying  salt.      March  25. 

4751.  E.  A.  Cowper.  Apparatus  for  producing  fine  salt 
from  brine.     March  26. 

1759.  II.  Precht.  An  improved  process  for  the  production 
of  hydrate  of  magnesia.     March  26. 

4780.  I'..  II.  Tlnvaitc.  The  treatment  of  salt  preparatory 
to  its  dechlorination  by  sulphurous  acid.     March  27. 

4950.  A.  W.  Ellis.  Improvements  in  the  distillation  of 
ammoniacal  liquors,  and  in  the  apparatus  to  be  employed 
therein.     March  29. 

5D58.  E.  Dclplacc  and  .1.  Delplaee.  Improvements  in  or 
connected  with  apparatus  for  the  manufacture  of  sulphuric 
.eel.      April  1. 


5072.  L.  Mond.  Improvements  in  treating  phosphatic 
minerals.     April  1. 

5205.  T.  Wilton.  Improvements  in  saturators  used  iu 
the  manufacture  of  sulphate  of  ammonia.     April  3. 

52S7.  L.  J.  de  Graef.  Improvements  relating  to  the 
manufacture  of  phosphates  and  to  apparatus  therefor. 
April  5. 

5442.  C.  A.  Hurghardt.  Improvements  in  the  manufac- 
ture of  nitrate  of  ammonium  and  of  resulting  by-products. 
April  10. 

5469.  K.  H.  Wilson.  Improvements  in  the  manufacture 
of  sulphuric  acid,  and  in  apparatus  therefor.     April  10. 

5488.  W.  Donald.  Improvements  in  obtaining  chlorine. 
April  11. 

5571.  A.  Campbell  and  W.  Boyd.  Improvements  in 
obtaining  chlorine  and  in  utilising  calcium  chloride  or  other 
by-products.     April  12. 

Complete  Specifications  Accepted. 
1889. 

6172.  F.  M.  Lytc.  Production  of  magnesic  chloride  and 
magnesic  oxychlorides.     April  9. 

6433.  \Y.  Schleuning.     .See  Class  IX. 

6968.  .1.  Hargrcavcs,  T.  Robinson,  anil  T.  Hargrcaves. 
( tbtainment  of  sulphuretted  hydrogen,  sulphur  and  cement 
from  black  ash  and  alkali  waste,  and  apparatus  therefor. 
March  26. 

7733.  The  Alkaline  Beduction,  Lini.,  and  A.  B.  Cun- 
ningham. Recoverv  of  soda  from  slags  containing  same. 
April  2. 

8841.  C.  A.  Burghardt.  Manufacture  of  nitrate  of 
ammonium  and  resulting  by-product.     April  16. 

19,225.  T.  Wilton  and  G.  Wilton.  Manufacture  of 
sulphate  of  ammonia  and  apparatus  therefor.     April  9. 

1890. 
1653.  G.  Kennedy.     Saturators  for  sulphate  of  ammonia 
plant.    March  26. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

4356.  A.  .1.  Wilkinson.  Improvements  iu  ovens  for  tiring 
pottery.      March  20. 

4504.  E.  P.  Lee.  Improvements  iu  kilns  for  burning 
bricks,  tiles,  and  other  clay  goods.     March  22. 

4509.  1).  Bylands  and  B.  S.  Shepcote.  Improvements  in 
or  applicable  to  machinery  for  the  manufacture  of  glass 
bottle.-,  or  other  hollow  glass  ware.      March  22. 

4592.  H.  T.  Parfitt.  Improvements  in  kilns  or  ovens  for 
firing  glass,  enamel  ware,  and  for  other  purposes.     March  24. 

4792.  1).  Bylands  ami  A.  Husselhee.  Improvements  in 
flu-  manufacture  of  glass-lined  fittings  for  glass-lined  piping. 
March  27. 

4800.  C.  Cockburn.  Enamelling,  rendering  opaque  or 
discernible,  raised  or  indented  designs  on  glass  utensils,  &c. 
March  27. 

5079.  S.  Washington.  Improvements  connected  with  the 
manufacture  of  glass  bottles  and  other  hollow  glass  ware. 
April  1. 

Complete  Specification  Accepted. 

1889. 

8511.  E.  Bussy.  Compounds  for  manufacture  of  pottery 
goods  in  general,  and  combination  of  ingredients  for  manu- 
facture of  white  enamel  or  opaque  colours  as  a  surface  or 
glaze  for  said  bodies.     April  9. 
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IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 

and  CEMENTS. 

Applications. 

4741.  W.  A.  Gibbs.  Improvements  in  kilns  for  cement 
and  the  like.     Complete  Specification.     March  26. 

4995.  G.  A.  Mansfield.  Road  paving  by  composite  block 
process.     Complete  Specification.     March  31. 

5206.  .1.  Chambers.  A  new  or  improved  material  for 
light  roofing  and  such  like  purposes.     April  3. 

5349.  C.O.Weber  and  (i.  F.  Freeman.     Improvements 

in  the  manufacture  of  artificial  stones,  slabs,  or  compositions 
for  building  and  other  purposes.     April  8. 

5515.  P.  M.  Justice. — From  S.  W.  Parker  and  A.  Gates, 
New  York.  An  improved  material  for  building  purposes. 
April  11. 

5533.  A.  McLean.  Improvements  in  asphalt  paving. 
April  11. 

5581.  G.  H.  Skelsey.  Improvements  in  kilns,  more 
especially  applicable  to  cement  kilns.     April  12. 

Complete  Specifications  Acceited. 

1889. 

6433.  W.  Sehleuning.  Application  of  the  residues  of 
soda  manufacture  for  building  purposes.     April  16. 

7058.  B.  W.  Weatherdou.  —  From  T.  A.  Compere. 
Combining  and  treating  hemp,  flax,  jute,  &c,  aud  employing 
same  for  roofing  and  building  purposes.     April  2. 

8145.  G.  P.  Gildea.  Making  cement  from  chalk,  marls, 
aud  argillaceous  limestones,  and  utilising  poor  clays  for 
making  cement,  and  apparatus  therefor.     March  26. 

10,824.  J.  Brunton  and  L.  Griffiths.  Apparatus  for 
mixing  the  materials  used  in  manufacture  of  artificial  stone, 
concrete,  &c.     April  16. 


X.— METALLURGY,  MIXING,  Etc. 

Applications. 

4201.  T.  'league.  Improvements  in  smelting  furnaces 
for  treating  tin  ores,  slags,  or  debris,  or  other  metallic 
matters.     March  18. 

4386.  J.  von  Ehrenwerth.  Method  for  producing  iron 
from  ores.     Complete  Specification.     March  20. 

4420.  J.  T.  Beilly  and  G.  G.  Henderson.  The  extraction 
of  metals  from  their  ores  aud  apparatus  therefor.   March  21. 

4560.  T.  Teague.  Improvements  in  processes  for  refining 
raw  tin  and  extracting  and  utilising  the  combined  metals. 
March  24. 

4631.  R.  H.  Radford.  Improvements  in  casting  com- 
pound or  composite  metallic  ingots  and  other  metallic 
castings,  and  in  machinery  and  appliances  connected  there- 
with.    March  25. 

4675.  R.  T.  Tieford.  Improvements  in  the  welding  of 
metals.     Complete  Specification.     March  25. 

4690.  H.  J.  Haddan.— From  G.  Conkling,  United  States. 
A  process  for  concentrating  magnetic  iron  ore.  Complete 
Specification.     March  25. 

4752.  I).  Cameron. — From  R.  Pearce,  United  States. 
Improved  process  of  extracting  silver  from  copper  ores, 
mattes,  and  other  copper  products.     March  26. 

4832.  R.  N.  Oakman,  jun.  Improvements  iu  furnaces 
for  melting,  heating,  and  welding  metals.     March  27. 


5003.  A.  K.  Eaton  and  K.  A.  Vanderbilt.  Improvements 
in  processes  for  obtaining  chromium  and  chorouium-alloys. 
Complete  Specification.     March  31. 

5140.  W.  A.  Thorns.  Improvements  in  coating  metallic 
and  other  surfaces  with  metals  and  alloys.     April  2. 

5199.  The  Electric  Construction  Corporation,  Lim.,  T. 
Parker,  and  A.  E.  Robinson.  Improvements  in  the  treatment 
of  copper  nickel  matte  and  the  obtainment  of  products 
therefrom.     April  3. 

5306.  W.  E.  Langdon.  The  detection  of  flaws  or  iiu- 
purities  in  steel  and  iron.     April  8. 

5319.  J.  Lewthwaite.  Improved  method  of  operating 
upon  and  improving  the  quality  of  iron  in  the  process  of 
converting  it  into  steel.     April  8. 

5407.  O.  Lumaghi.  Improvements  in  apparatus  for  the 
reduction  of  argentiferous  or  other  zinc  ores.     April  9. 

5545.  A.  Turner,  A.  Baird,  and  M.  B.  Baird.  Improve- 
ments in  the  manufacture  of  iron  and  steel.     April  12. 

5546.  B.  Mountain.  Improvements  iu  the  manufacture 
of  wire  from  copper,  zinc,  lead,  brass,  or  other  ductile  metals 
or  alloys.     April  12. 

5509.  A.  C.  Kirk.  Improvements  in  the  manufacture  of 
armour  plates.     April  12. 


Complete  Specifications  Accepted. 

1889. 

5578.  J.  H.  Pollok.  Improvements  iu  wet  method  of 
extracting  gold.     April  2. 

7443.  J.  McCann.  Blast  furnace  blocks  aud  tuyeres. 
April  16. 

7666.  G.  Bamberg.  Reducing  aluminium  by  the  action 
of  molten  metals,  particularly  iron,  zinc,  copper,  and  lead, 
on  chloride  of  aluminium,  or  double  chloride  of  aluminium 
and  sodium,     April  16. 

7667.  G.  Bamberg.  Reducing  aluminium  by  the  action 
of  zinc  vapour  on  chloride  of  aluminium  or  double  chloride 
of  aluminium  aud  sodium.     April  9. 

8297.  E.  Bachschmid.     Inlaying  metals.     March  26. 

8492.  J.  Riley.  Manufacture  of  steel  or  steel-like  com- 
pounds.    March  26. 

8543.  T.  Twvuam.  Carburisatiou  of  steel  or  in"ot  iron. 
March  26. 

8608.  R.  L.  Cousins.  Process  and  apparatus  for  extract- 
ing precious  metals  from  ores  or  quartz.     March  26. 

8822.  E.  Mathesou.  Manufacturing  pots  or  crucibles  of 
wrought  iron  or  other  malleable  metals.     April  2. 

9358.  R.  E.  Green.  Production  of  alloys  of  aluminium. 
April  9. 

9592.  S.  Alley.  Apparatus  for  treating  metallic  ores  or 
compounds  with  chemicals.     April  9. 

9632.  T.  Parker.  Pickling  aud  preparing  iron  for  gal- 
vanising.    April  16. 

9784.  YV.  White.  Distillation  of  sodium  aud  potassium, 
and  their  alloy.     April  16. 

11,788.  D.  Dennes.— Partly  from  T.  K.  R.  Denver. 
Obtaining  precious  metals  from  their  ores,  and  apparatus 
therefor.     April  2. 

19,334.  W.  L.  Wise.— From  B.  Natuscn.  Production  of 
solutions  of  the  chlorides  of  nickel  aud  cobalt  aud  other 
metals  from  ores  or  products  containing  them.     April  9. 

1890. 

3782.  L.  Pszczolka.  Obtaining  uniform  products  from 
the  Thomas  converter,  Siemens  open  hearth,  and  other  basic 
furnaces.     April  16. 


436 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [April  so,  1890. 


XI.— ELECTKO-CHEMISTKY  a.nd  ELECTRO- 
METALLURGY. 

Applications. 

■1191.  T.  1).  Farrall.  Improvements  in  method  and 
mechanisim  for  generating  heat,  steam,  and  light  by 
electricity.     Complete  Specification.     March  18. 

•1246.  Sir  C.  8.  Forbes,  Bart.  Improvements  in  primary 
batteries,  and  in  apparatus  connected  therewith.     March  in. 

4383.  J.  Pitkin  and  H.  C.  L.  Holden.  Improvements  in 
the  preparation  of  active  or  storage  material  for  use  in 
secondary  batteries  or  accumulators.     March  20. 

4384.  J.  Pitkin  and  H.  C.  L.  Holden.  Improvements  in 
plates  for  secondary  batteries  or  accumulators.     March  20. 

4648.  P.  F.  Degn.  Improvements  in  the  construction  of 
dynamo-electric  machines.      March  25. 

1657.  II.  H.  Lake. — From  E.  Thomson,  United  States. 
Improvements  relating  to  the  soldering  or  uniting  of  metals 
by  electricity  and  to  apparatus  therefor.  Complete 
Specification.     March  25. 

4943.  W.  Balch  and  S.  S.  Bromhead.  Improvements  in 
batteries  for  electrical  purposes.     March  29. 

4949.  L.  Weigert.  An  improved  electrolytic  solution  for 
galvanic  batteries.     Complete  Specification.     March  29. 

3049.  A.  de  Meritens.  Means  for  effecting  the  sterilising 
of  liquids  by  electricity.     April  1. 

5054.  C.  Kellner.  Improvements  in  the  process  of 
bleaching  fibrous  material  by  aid  of  electricity.     April  1. 

5228.  W.  1'.  Thompson. — From  L.  Hoppe  and  G.  Hoppe, 
Germany.     Improvements  in  galvanic  elements.     April  3. 

5400.  R.  Schorch.  Improvements  in  dynamo-electric 
machines.     April  9. 

5420.  C.  Kelluer.  Improvements  in  the  process  of,  and 
means  for,  the  manufacture  of  cellulose  with  the  aid  of  the 
electric  current.     April  9. 

Complete  Specifications  Accepted. 

1889. 
13,818.   V.  II.  Ernst.     Secondary  butteries.     April  2. 

1890. 
1281.  V.H.Ernst.     Secondary  batteries.     April  2. 
1878.  J.  B.  Williams.       Electric    insulating   compounds. 
April  9. 


XIII.— FAINTS,  PIGMENTS,  VARNISHES,  and 
RESINS. 

Applications. 

5312.  E.  Bruce.  A  varnish  or  enamel  lor  leather. 
April  8. 

5380.  A.  !•'.  St.  George.  An  improved  method  of  and 
apparatus  for  preparing  copal  and  other  gum-resins  and 
resins,  and  manufacturing  varnish.     April  9. 

5387.  I).  Fulton. — From  1).  F.Schmid,  United  States.  An 
improved  manufacture  of  anti-corrosive  compound.  Com- 
plete Specification.     April  9. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

4607.  W.  E.Crane.  An  improved  process  of  filtering  oil. 
March  25. 

4809.  J.  Y.  Johnson.— From  M.  Duclos,  France.  Im- 
provements in  the  manufacture  of  soap.  Complete  Specifi- 
cation.    March  27. 

3226.  \V.  P.  Thompson. — From  R.  Krause,  Prussia.  A 
new  or  improved  lanolin  compound,  and  process  for  pre- 
paring and  utilising  the  same,  specially  applicable  to  the 
preparation  of  lubricants.     Complete  Specification.    April  3. 

5375.  K.  Noppel,  B.  Grosche,  and  J.Bigler.  Improve- 
ments in  apparatus  for  purifying  and  refining  oil.  Complete 
Specification.     April  8. 

Complete  Specification  Accepted. 
1890. 
540.  .1. 1..  Wad.'.     Improved  non-freezing  and  lubricating 
oil.      April  2. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Application. 

5004.   A.  Koclsing.       Process  for  clarifying  and  bleaching 
tannin  extracts  or  tannin  liquors.     March  31. 

Complete  Specification  Accepted. 

1889. 

8191.  .1.  Kristeu.      Process  and  means   for  dyeing  hides. 
March  26. 


XV.— AGRICULTURE  and   MANURES. 
Complete  Specifications  Accepted. 


1889. 

8782.  A.  Booty.     Mnmirinl  coi 
vegetable  produce.     April  2. 

19,225.  T.  Wilton  and  G.  Wilton. 


positiou  or  stiuiulaul  l"i 
See  C  lass  VII. 


1890. 
223.8.    C.    W.    Doughty.      Means    and    proportions    of 
materials   used    for    the     deodorisation,    evaporation     and 

decomposition  of  human  excrement,  and  its  transformation 
into  a  nearly  inodorous  fertiliser.     March  26. 
2450.  F.  Dorr.     Treating  cereals.     April  9. 


XVI.— SUGARS,   STARCHES,   GUMS,  Ere. 

Applications. 

4181.  S.  Spit/.er.  Improvements  in  the  method  of  and 
apparatus  for  the  manufacture  of  starch  and  other  products. 
March  17. 

4513.  J.  Duncan.  Improvements  in  the  treatment  of 
molasses  or  syrup  obtained  from  beetroot.      .March  22. 

I  T.'i  I.  A.  J.  Boult. — From  L.  Bon,  Cuba.  Improvements 
in  or  relating  to  apparatus  for  drying  sugar-cane  trash. 
Complete  Specification.     March  26. 

5282.  G.  F.  Redfern. — From  M.  Wicnrich.  Improvements 
in  washing  and  cleaning  raw  sugar.     April  5. 

5  !83.  G.  F  Redfern.— From  M.  Wicnrich,  United  States. 
Improvements  in  the  manufacture  of  sugar.     April  5. 
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XVII.— BREWING,  WINKS,  SPIRITS,  Etc. 

Applications. 

4108.  J.  McKiuless.  Improvements  in  maturing  spirits 
ami  other  liquors  and  apparatus  connected  therewith. 
March  17. 

4550.  K.  Rudgard.  A  now  or  improved  nourishing  Mom 
or  beverage.     March  24. 

4746.  S.  Joseph  and  H.  Citron.  Fermenting  process  in 
rarefied  air-space.     March  26. 

4876.  W.  E.  Gedge  —  From  E.  J.  Eraser,  United  States. 
New  apparatus  for  improving  wine  and  other  alcoholic 
liquors.     March  28. 

4982.  II.  Hanford.  An  apparatus  for  cooling  and 
Berating  the  hot  worts  for  the  production  of  malt  liquors. 
March  31. 

Complete  Specifications  Accepted. 

1889. 

221.  A.  Perry.  Preparation  of  rice  and  other  grain  or 
cereals  for  brewing,  &c,  and  apparatus  therefor.     April  16. 

9181.  E.  Luck.  Purification  of  alcohol  and  alcoholic 
liquors,  and  apparatus  therefor.     April  2. 

9280.  S.  Hersohler.  Apparatus  for  agitating  and  tinning 
over  malt,  &e.     March  26. 

10,762.  T.Vogel.  Apparatus  for  treating  yeast  March  26. 
15,772.  J.Bruce.    Manufacture  of  yeast.    April  2. 


XVIII.— CHEMISTRY  OF  EOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

4266.  P.  Jacoby.  Automatic  apparatus  of  domestical 
and  industrial  use  for  to  sterilise  milk.  Complete  Specifi- 
cation. Piled  18th  March.  Date  applied  for,  16th  August 
1889,  being  date  of  application  in  France. 

4554.  J.  Shoveller.  An  improved  cooked  food  for  horses, 
cattle,  and  other  animals.     March  24. 

4701.  F.Sonstadt.  Improvements  in  stoppering  or  closing 
vessels  containing  solid'or  liquid  articles  of  food  or  other 
organic  matters  in  order  to  exclude  micro-organisms,  and  in 
sterilising  such  matters  conjointly  with  the  stoppering. 
March  25. 

4979.  G.  W.  Thomas.  Improvements  in  the  preservation 
of  eggs.     March  31. 

B. — Sanitary  Chemistry. 

4151.  F.  P.  Candy.  Improvements  in  the  manufacture 
of  materials  for  use  in  the  purification  and  clarification, 
and  decolouration  of  water  and  sewage  and  other  liquids, 
and  for  other  uses.     March  17. 

4500.  R.  S.  Brownlow.  Improvements  in  the  construc- 
tion of  apparatus  for  removing  the  solid  and  floeculent 
matters  from  impure  water.      March  22. 

4732.  W.  Birch.  Improved  apparatus  for  filtering  sewage 
and  other  liquids.     March  26. 

4836.  J.  Price.  Improvements  in  the  treatment  of  sew  age. 
March  27. 

5113.  .1.  Stilling.  Improvements  relating  to  a  method 
of  destroying  microscopic  orgauisms  for  disinfecting  and 
other  purposes,  and  to  substances  used  therefor.     April  2. 

C. — Disinfectants. 

4151.  F.  P.  Candy.     .See  Class  XVII.— B. 

5438.  J.  Wheeler.  An  improved  antiseptic  deodorant 
and  germicide,  also  particularly  for  preventing  the  ravages 
of  moths,  book  worms,  and  other  insect  pests.     April  10. 


Complete  Specifications  Accepted. 

A. — Chemistry  of  Foods. 

1889. 

5356.  H.  W.  Hart.  Manufacturing  food  in  a  concentrated 
cooked  form.     March  26. 

6280.  J.   E.    H.   Gronwald    and     E.    H.   C.   Oehlmann. 

Method  and  apparatus  for  preparing  milk  so  as  to  enable  it 
to  be  preserved  indefinitely.     April  16. 

6984.  A.  Yasarhelvi  and  J.  Jambor.  Preserving  milk. 
April  2. 

8882.  W.  P.  Branson  ami  H.  W.  Neild.  Condensing  milk 
or  other  liquids.     April  9. 

8963.  T.  Williams.  Smoke-curing  fish  and  flesh  foods, 
and  fuel  compounds  therefor.     April  16. 

9303.  T.  I).  Coustas.    Preserves  and  condiments.    April  9. 

B. — Sanitary  Chemistry. 

1889. 

6994.  C.  H.  Harsey,  for  The  Harry  Patent  Manure  Com- 
pany, I.im.  Clarification  or  purification  of  sewage  and 
other  analogous  foul  waters.     April  2. 

1890. 
2238.  C.  W.  Doughty.     See  (  lass  XV. 

C. — Disinferta  n  ts. 

1889. 

8527.  W.  Black  and  W.  I,,  Rcnnoldson.  Preparation  of 
disinfectants  or  antiseptics.     March  26. 

16.427.  H.  Staples,  J.  Staples,  and  W.  Staples.  Manu- 
facture of  a  cattle  cleanser,  sheep  dip,  or  disinfecting  fluid. 
April  2. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 
4360.  J.    Robertson.     Improvements    in    glazing    paper 
and  in  machinery  or  apparatus  therefor.     March  20. 

4914.  W.  Crosland.  An  improved  method  of  graining 
or  making  a  rough  surface  on  paper.     March  29. 

4959.  C.  Kellner.  Improvements  in  boilers  for  the  manu- 
facture of  sulphide  cellulose  and  in  the  method  of  heating 
the  same.     March  29. 

4960.  C.  Kellner.  Improvements  in  the  process  of  and 
means  for  purifying  paper  pulp.     March  29. 

5053.  C.  Kellner.  An  improved  process  of  softening 
brittle  paper  pulp,  and  apparatus  therefor.     April  1. 

5128.  C.  Kellner.  Process  of  modifying  the  properties 
of  fibres  used  in  the  manufacture  of  paper.     April  2. 

5196.  J.  G.  Walliker.    Manufacturing  bilge-shaped  barrels 

from  paper  or  other  pulp.     April  3. 

5500.  E.  G.  Wriglev.  Improvements  in  the  manufacture 
of  absorbent  sheets,  rolls,  or  pads  of  paper,  for  blotting, 
filtering,  and  other  similar  purposes.     April  11. 

Complete  Specifications  Accepted. 
1889. 

5418.  W.  1..  Wise. — F'rom  J.  M.  Badon.  Transparent 
printed  paper  having  the  appearance  of  stained  glass,  and 
apparatus  for  manufacturing  same.     April  2. 

5643.  A.  J.  Boult. — From  Messrs.  Jung  and  Liudig. 
Prevention  of  corrosion  in  vessels,  tubes,  valves,  &c.,  used 
in  the  manufacture  of  sulphite  cellulose.     April  2. 
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XX.— FINE  CHEMICALS,  ALKALOIDS,  ESSENCES, 
and  EXTRACTS. 

Applications. 

•1822.  H.  A.  A.  Dombrain.  Improvements  in  apparatus 
for  extracting  fatty  and  other  matters  from  substances  by 
means  of  volatile  solvents.     March  27. 

5366.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Braning,  Germany.  Production  of  guaiacol 
ether.     April  8. 

5367.  H.  H.  Lake.— From  \V.  V.  MeKenzie  and  H.  J. 
liraker,  United  States.  Improvements  in  refining  apparatus 
for  camphor  or  similar  substances.     April  8. 


Complete  Specifications  Accepted. 
1889. 

fi494.  0.  J.  Steinhart.  Manufacture  of  ethyl  mereaptan. 
March  26. 

1890. 

1422.  A.  A.  Vale. — From  The  Chemische  Fabriks- 
Actiengesellschaft.  Process  of  manufacturing  cumarone. 
March  26. 

1583.  S.  Kadlauer.  Preparation  of  ethyl  chloral  urethane. 
April  16. 


XXL— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

10,393a,  1889.  J.  S.  Fairfax.— From  F.  Crane,  United 
States.  Improvements  in  the  films  or  supports  used  for 
photographic  negatives  or  prints.  Previously  included  in 
No.  10,393  of  June  26,  1889. 

4606.  J.  Leslie.  Improvements  in  the  manufacture  of 
transparent  flexible  films  for  photographic  purposes. 
March  25. 


XXIL— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

4243.  W.  Sehiickher.  Manufacture  of  grained  smokeless 
explosive.     Complete  Specification.     March  18. 

4798.  C.  A.  Burghardt.  Improvements  in  the  manufac- 
ture of  nitrate  of  ammonium  and  of  a  resulting  by-product. 
March  27. 

4808.  H.  J.  Haddan.— From  E.  Passburg,  Germany. 
Improved  vacuum  dry  ing  apparatus  for  explosive  substances. 
.March  27. 

5157.  A.  Noble  ami  G.  Stewart.  Improvements  in  the 
manufacture  of  pellets  or  plungers  for  percussion  fuses. 
April  2. 

5209.  H.  H.  Lake.— From  H.  S.  Maxim,  Austria.  Im- 
provements relating  to  the  manufacture  of  explosives,  and 
to  apparatus  therefor.     April  3. 

5292.  W.  C.  Morison.  Improvements  in  ammunition. 
April  8. 

5364.  J.  R.  France.  Improvements  in  the  manufacture 
of  nitro-cellulose  and  apparatus  for  that  purpose.     April  8. 

5376.  H.  de  Chardonnet.  Improved  processes  for  the 
nitration  and  the  denitration  of  cellulose,  and  for  regaining 
the  acids  employed,  and  apparatus  employed  in  connexion 
therewith.     April  8. 

5422.  K.  K.  Mulmstrdni.  Improvements  in  percussion 
fuses.     April  9. 

5535.  R.  Low.  Improvements  in  percussion  fuses. 
April  11. 

5552.  S.  V.  Hardier.  Improvements  relating  to  time  and 
percussion  fuses.    April  12. 

Complete  Specification  Accepted. 
1889. 

1884.  P.  Jensen.— From    H.   (I.   Underwood.     Solidified 

pyrotechnic  powders,  and  method  of  converting  same  into 
solid  form  for  convenience  in  transportation,  storage,  and 
combustion.     April  2. 


XXIIL— ANALYTICAL  CHEMISTRY. 

Application.. 
4840.     E.  Chameroy.     Improvements   in   apparatus    for 
weighing  and   measuring  the  volume  and  density  of  bodies. 
Complete   Specification.     March  27. 
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Stevenson,  M.I',  have  been  nominated  Vice-Presidents  under 
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Stevenson,  M.P.,  nominated  Vice-Presidents. 

The  Foreign  Secretary  has  been  nominated  for  re-election. 

Annual  General  Meeting. 

Notice  is  hereby  given  that  the  ne.vt  Annual  General 
Meeting  will  be  held  in  Nottingham  on  Wednesday, 
Thursday,  and  Friday,  the  'Jtli,  10th,  11th  July  next. 
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The  following  is  a  synopsis  of  the  arrangements  : — 

Wednesday,  July  9th. 

1.  Annual  Meeting,  University  College  -  11  a.m. 

2.  Midland    Railway     Works,    Derby;   train 

leaves  Nottingham            -                      -  1-10  p.m. 

Or,    Messrs.     Morley's    Hosiery    Factory,-!  .,  30  p  m 

Messrs.  Turney's    Leather    Works,    and  I  "    ^ ' 

Messrs.   Blackburn's    Hosier]     Machine  |  i         _ 
Works  -             -                                          -J 

3.  Conversazione  at  Nottingham  Castle        -  8  p.m. 

Thursday,  July  10th. 

1.  The  Burton  Breweries;  train  leaves  Not- 

tingham    -         -  -  -       9-50  a.m. 

2.  The  Butterley  Iron  Company  ;  train  leaves 

Nottingham                                             -  1.25  p.m. 
i  >r.    The    Birks    Company's   Embroidery "\ 

Works,  Mcs-rs.  Manlove's  Engineering  in  a.m. 

Works,     The    Nottingham    Company's  >        to 

Hosiery  Factory,  and  Messrs.  Dobson's  11.30  a.m. 

Lace  Factory  -J 

And  The  Corporation  Gas  Works,  Messrs.!  2.30  p.m. 

Doughty'-    Lace  Factory,  and  Messrs.  V  to 

Morley's  Hosiery  Factory  -            -          -J  4  p.m. 

3.  The  Dinner  at  theExchange  Hall     -         -  7.30  p.m. 

Friday,  July  11th. 

Excursion  to  Welbeck  Abbey  and  Clumber ; 

train  leaves  Nottingham     -  -  -       8.40  a.m. 

Or,  Excursion  to  Wollaton  Hall  and  New- 
stead  Abbey  (if  possible). 

(  h.  Messrs.  Lambert's  Lace  Dressing  Rooms,"!      ^     m 
The   Midland    Lace    Company's    Frilling  I  to" 

Factory,  and  Messrs  Lindley,  Wright,  and  fu  30  a  m 
Cox's  Lace  and  Hosiery  Finishing  WorksJ 

Tickets  of  membership  will  be  issued  with  the  Ballot  Lists 
in  time  for  the  meeting. 

Members  who  require  extra  sets  or  back  numbers  of  the 
Journal  are  requested  to  make  application  to  the  General 
Secretary  only,  to  whom  also  changes  of  address  should  be 
communicated. 

Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  column-  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  wliom  all  commu- 
nications respecting  them  should  be  addressed. 


The  Secretary  is  instructed  to  negotiate  for  the  purchase 
of  copies  of  the  Society's  Journal  for  January  1883,  and 
January,  February,  and  April  1886.  Members  possi  ssil  _' 
odd  copies  of  these  numbers  are  particularly  requested 
to  communicate  at  once,  stating  price  required,  with 
Mr.  Cresswell.  The  stock  of  all  other  numbers  is  at 
present  sufficient  for  the  Council's  requirements. 
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Prince's  Park,  Liverpool. 

Leech,  F.  S.,  l/o  Loop  Street ;  39,  Plein  Street,  Cape 
Town,  South  Africa. 

Lovett,  \V.  Jesse,  l/o  Wakefield;  29,  Brookland  Street, 
Weaste,  near  Manchester. 

Macdonald,  P.  C,  l/o  Tort  Darwin;  c/o  A.  Gallagher 
ai i.l  Co.,  Post  Office  Chambers,  l'itt  Street,  Sydney,  New 
South  Wales. 

Macfarlane,  It.  F.,  l/o  Jarrowj  Rio  Tinto  Co.,  Lim., 
Cwm  Avon,  Port  Talbot. 

Markham,  A.  D.,  l/o  Sutton  ;  2,  Railway  Terrace, 
Wallington,  Surrey. 

Moss,  Jno.,  l/o  Thornton  Heath  ;  t  llovelly,  Norbury,  S.W., 
and  Wilson  Street,  New  Cross  Road,  S.E. 

Munro,  Dr.  .1.  M.  H.,  Journals  to  U,  Manor  Road,  Salis- 
bury. 

Panton,  .las.  A.,  l/o  Watford  ;  Cecil  Lodge,  Abbots 
Langley,  Herts. 

Peers,  T.,  l/o  Yorkshire;  2,  Surrey  Square,  Old  Kent 
Road,  S.E. 

Pinkerton,  1).  J.,  l/o  Glasgow ;  Broomieknowe,  Largs, 
Ayrshire. 

Sadler,  A.  E.,  l/o  Sandhall ;  Sandside,  Ulverston,  Lanca- 
shire. 

Scudder,  F.,  Journals  to  73,  Leathwaite  Road,  Clapham 
Common,  S.W. 

Swan,  J.  Cameron,  l/o  Dean  Street ;  4,  Nicholas  Buildings, 
Newcastle-on-Tyne. 

Tale,  F.  II.,  l/o  Church  ;  9,  Hacking  Hey,  Liverpool. 

Thomas,  H.,  l/o  Millieent  Terrace;  19,  Oxford  Terrace, 
( lateshead-on-Tyne. 

Vautin,  Claude,  l/o  Johannesburg;  42,  Old  Broad  Street, 
London,  E.C. 

\reiteh- Wilson,  J.,  l/o  Manchester;  3,  Westover  Road, 
Wandsworth  Common,  S.W. 

Wadman,  W  E.,  l/o  New  York;  111,  West  2nd  Street, 
Bergen  Point,  Bayonne  City,  N.J.,  LT.S.A. 

Watson,  D.,  Journals  to  244,  Great  Clowes  Street,  Man- 
chester. 

Webster,  Win.,  jun.,  l/o  Lee  Park;  The  Grove,  Belmont 

Hill,  Lee,  S.E. 

Whittaker,  C.  J.,  l/o  Alkali  Works;  Globe  Chemical 
Works,  Church,  Accrington. 

Wilson,  Alf.,  l/o  Stafford;  The  Firs,  Norton,  near  Stour- 
bridge. 

Zinkeisen,  Win.,  Journals  to  Bismarck  Strasee,  31  i, 
Charlottenberg,  Berlin. 


Joseph  Jackson,  Ashbauk,  Rudheath,  Northwich. 


Pontoon  Action* 


Chemical  Society's  Rooms,  Burlington  House. 


Chairman  :  David  Howard. 
Committee: 


Sir  F.J.  Abel. 
11.  22.  Armstrong. 
W.  l.aul  Carpi  uf<  i: 
W.  Crowder. 
II'.  J.  Dibdin. 
C.  Graham. 
s.  Hall. 

C.  C.  Hutchinson. 
Hon.  Local  Sec.  and  Treasun  r 


R.  Messel. 

B.  E.  R.  Newlands. 

B.  Redwood. 
T.  Boyle. 
John  Spillcr. 
Wm.  Thorp. 

C.  R.  Alder  Wright. 

Tlios.  Tyror,  Battersea,  s.W. 


The  names  m  Italics  are  those  of  members  of  Committee  who 
retire  at  the  end  of  the  current  Session. 

The  following  have  been  elected  to  fill  the  vacancies  and  will  tako 
office  in  July  next : — Chairman :  T.  Tyrer;  Secretary:  T.  \v.  B. 
Mumford;  Committee:  .1.  Dewor,  A.  G.  Green,  C.  W.  Heaton, 
I).  Howard,  W.  S.  Squire,  T.  E.  Thorpe. 


ls'.Kl. 


SESSION  1889-90. 


June  2nd  .'—Discussion  on  Messrs.  Cross  andBevan's  paper  on 

the  Chemistry  of  Hypochlorite  Bleaching. 
July   9th,    loth,    and    Uth :  —  Annual    General    Meeting    in 

Nottingham. 


Meeting  held  Monday,  2\st  April,  1890. 


MB.    DAVID    HOWARD   IN  THE    CHAIR. 


DISCISSION'    ON     MR.    BOVERTON    REDWOOD'S 

PAPER  ON  THE  OIL-FIELDS  OF  INDIA. 

(This  Journal,  April  1890,  359.) 

The  Chairman  considered  that  there  could  be  no  doubt 
as  to  the  immense  importance  of  the  subject  which  Mr. 
Redwood  had  brought  forward.  The  petroleum  industry 
was  so  unmistakeably  one  of  the  questions  of  the  future, 
from  many  points  of  view,  that  it  was  a  matter  of  the 
greatest  importance  to  find  our  great  Indian  dependency  so 
amply  provided  with  this  valuable  product.  It  was  to  he 
hoped  that  these  resources  would  be  exploited  with  skill 
and  energy,  so  that  early  and  favourable  results  might  be 
obtained.  He  was  glad  to  see  several  gentlemen  present 
who  could  speak  with  authority  on  the  subject,  and  there- 
fore would  not  further  take  up  the  time  of  the  meeting 
himself. 

Mr.  Charles  Marvin  said  that  every  one  would,  he  was 
sure,  concur  with  the  remarks  of  the  Chairman  as  to  the 
importance  of  Mr.  Redwood's  paper.  The  Russian  Govern- 
ment had  some  years  ago  published  a  bibliography  of  the 
various  works  dealing  with  petroleum.  This  bibliography 
was  a  bulky  tome  of  some  300  pages,  but  the  number  of 
references  to  Indian  petroleum  that  might  be  collected  from 
the  volume  would  not  occupy  more  than  two  pages  of  the 
Journal  of  this  Society.  So  far  as  lie  knew,  no  paper  of 
importance  dealing  with  the  chemical  aspect  of  Burmese 
petroleum  had  up  to  the  present  time  been  published  in 
this  country.  All  the  more  value,  therefore,  attached  to 
Mr.  Redwood's  paper  on  the  subject.  The  author  had 
drawn  the  attention  of  the  meeting  to  the  four  principal 
petroleum  fields  of  India — those  of  Baluchistan,  the  Punjab, 
Assam,  and  Burma.  He  himself  had  always  regarded  the 
petroleum  question  from  the  political  and  popular  point  of 
view,  rather  than  from  the  chemical.  Regarded  from  that 
standpoint,  it  was  interesting  to  note  that  Russia  was 
developing  railways  on   both   sides    of  the  Caspian  which 
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would  have  to  depend  for  fuel  on  the  petroleum  supply  of 
Baku.     Ten  years  ago  the  country  east  of  the  Caspian  Sea 
was  a  prey  to  the  man-stealing  Turcomans.      These  had 
been   replaced  in   power  by  the  Russians,  who  had   now  a 
railway  stretching  for  a  distance  of  a  thousand  miles  from 
the  Caspian,  which  was  consuming   10,000,(100  gallons  of 
liquid   fuel    a   year   from    Baku  alone.     Such    an   immense 
consumption  of  oil  from  Baku  for  fuel  purposes  was  due  to 
the  fact  that  the  country  traversed  by  the  Mere  railway  was, 
like  Baluchistan,  almost  devoid  of  coal  and  timber.     That 
did  not  matter  much  so  far  as  the  Russians  were  concerned, 
because  they  bad  abundant  supplies  of  liquid  fuel  to  depend 
upon.   The  English,  however,  had  nothing  but  the  relatively 
limited  supplies  furnished  by  the  Baluchistan  region.     As 
Mr.  Redwood  had  pointed  out,  the  Indian  Government  was 
engaged  in   carrying  out   boring  operations  there,  but   un- 
fortunately the  oil  found  was  of   such  a  character  that  it 
would  not  readily  pass  through  the  pipes,  and  was  therefore 
troublesome  to  use  as  liquid  fuel.      He  thought  that  the 
attention  of  the  members  of  the  Society  might  be  advan- 
tageously directed  to   the  problem   of  how  to   satisfactorily 
use  this   oil  sludge  for   fuel   on    the   Quetta    railway,    now 
running  to  within  70  miles  of  Candahar.     Next  in   political 
importance  eame  the  oil-fields  of  Rawul  Pindee,  and  those 
other  northern  fields  to  which  the  author  had  not  referred, 
but    which   bad    been    recently   discovered,    lying    in    the 
Waziri   country,  near   the  Khyber  Pass.     It   was  of  course 
impossible  to    say  what  these  oil-fields    might  yield  ;   the 
present  indications  were  very  slight,  but  it  was  to  he  hoped   I 
that  further  investigation  might  prove  that  a  copious  supply 
was  in  existence  there.     Next  to  these  two  districts,  which, 
as  the  meeting  would  see,  were  situated  along  the  principal 
communications  of  India  in  the  direction  of   Russia — from 
Quetta  to  Herat,  and  from  Peshawur  to  Cabul,  came  the  oil- 
fields of  Assam.      These  also   were  of  great  political  and 
commercial  importance.     For  some  time  past  the  Govern- 
ment had  been  pushing  a  railway  up  the  Bramahpootra,  and 
another   up    the  Irrawaddy,  towards   the   Assam   frontier. 
Sooner  or  later   there   would  be  a  connexion  of   the  two 
railways  in  that  quarter,  and  the  petroleum  fields  of  Makum 
would  then  be  admirably  placed  for  supplying  fuel  to  that 
system  of  Indo-Burmese  railways.     After  these  in  impor- 
tance came  the  petroleum   fields  of   Yenaugyoung,   which 
were  exciting  the  greater  amount   of  interest  at  the  present 
time  owing  to  the  operations  which  were  being  carried  on 
there   by  Messrs.  Finlay,  Fleming,   and   Co.      He  himself 
had   long  held    the    opinion    that  these  fields  would  yield 
satisfactory    results.       As  Mr.   Redwood   had  pointed    out, 
drilling    operations  had  only   been   carried   to   a   depth   of 
sou  or  900  ft.,  whereas  in    the   case  of  American  borings 
1,500  ft.  was   a  common  depth,  and  in  many  cases  2,000  ft. 
was  reached.     At  such  a  depth  as  that,  it  was  impossible  to 
sa\  what  might  be  the  yield  of  the  Yenangyoung  wells.     As 
an  illustration  to  support  this  opinion,  he  would  remind  the 
meeting  of  what  had  occurred   at  Baku.     Professor  Abich, 
one  of  the  greatest   geologists  of   Russia,  visited  that  place 
when  the   drillers  were  commencing  operations   si. me  years 
afo,  and  told  them   that   it  would  be  quite  useless  to   drill 
below  a   certain  point,  because   they'  would  not  find  any  oil 
in  the  lower  strata  existing  there.     The  drillers  disregarded 
his  advice,  and  the  result  had  been  those  enormous  fountains 
of  oil  which  were  at   present   the   wonder   of   the   world. 
Mr.   Redwood  bad  given   an  immense   amount  of   original 
information  to  the  meeting,  but,  owing  obviously  to  pressure 
of   space,  had   omitted  one   point  which  seemed  to  him  of 
such  importance  that   he  might   perhaps    lie    permitted  to 
draw  attention  to  it.     It  was   this,  that  the  crude  petroleum 
of  every  country  had  its  own  special  characteristics.     The 
petroleum  of  the  United  States  differed  as  much  from  that 
of   Russia  as  the  latter  did  from  the  petroleum   of  Burma. 
The   oil   of   each   country    had   its   own   special    problems, 
requiring  to  be  solved  by  the  chemical  expert.     In   the  ease 
of  the  United  States,  where  the  oil  industry  was  about  30 
years  old,  most  of  those  problems  had  been  overcome.     The 
refiners  there  got  the  utmost  possible  yield  of  oil — results  so 
exhaustive    that   until    the    Americans   recently    discovered 
certain  extensive  fields  at  Lima,  Ohio,  yielding  petroleum  of 
a  sluggish  character,  not  well  adapted  for  lamp  oil,  they  had 
no  spare  oil  suitable  for  application  as  liquid  fuel.     The 


petroleum  of  Russia  was  of  an  essentially  different  character, 
yielding  a  small  proportion  of  illuminating  oil,  but  large 
quantities  of  heavy  lubricating  oils.  So  far  as  Russia  was 
concerned,  the  chemical  problems  connected  with  the  oil 
supply  had  not  yet  been  solved.  She  had  one  great  chemical 
expert  ;  he  referred  to  Professor  Mendelaieff,  who  had 
devoted  a  certain  amount  of  scientific  attention  to  the  oil 
industry,  but  he  was  so  much  occupied  with  his  professorial 
duties  at  St.  Petersburg  as  to  be  unable  to  give  the  technical 
problems  the  requisite  care  at  the  refineries  themselves. 
There  were  at  present  about  200  oil  refineries  tit  Baku,  but 
the  amount  of  chemical  skill  available  for  the  industry  being 
very  limited,  the  refiners  had  so  far  devoted  their  attention 
to  the  task  of  merely  extracting  kerosene  and  overcoming 
the  difficulties  of  transport,  rather  than  to  the  solution  of 
the  problem  of  getting  the  largest  possible  results  from  their 
crude  oil.  In  the  case  of  the  Burmese  oils,  apart  from 
the  local  operations  of  Missis.  Finlay,  Fleming,  and  Co., 
which  had  been  of  the  most  enterprising  character,  and  the 
painstaking  researches  of  Professor  Dewar  and  Mr.  Redwood 
at  home,  nothing  bad  been  done  towards  solving  the  problems 
connected  with  them.  As  Mr.  Redwood  had  pointed  out, 
those  oils  were  of  a  peculiar  character,  and  would  require 
the  most  careful  consideration  of  chemical  experts  in  this 
country  to  render  them  of  general  commercial  value.  He 
felt  sure  that  the  admirable  lecture  to  which  they  had 
listened  would  lead  to  many  members  of  the  Society  taking 
a  deeper  interest  in  the  subject.  If  they  did,  they  would 
find  that  petroleum  was  undoubtedly  one  of  the  coming 
subjects  of  the  future,  and  the  study  of  it  could  not  fail  to 
lead  to  interesting  and  lucrative  results. 

Mr.  Kirkman  Finlay  (of  Messrs.  Finlay,  Fleming,  and 
Co.)  desired  to  thank  the  author  and  the  speakers  who  had 
followed  him  for  their  kind  remarks  with  respect  to  himself 
anil  bis  firm.  It  had  afforded  him  and  his  partners  great 
pleasure  to  add,  in  however  small  a  degree,  to  the  great 
store  of  knowledge  possessed  by  Mr.  Redwood  with  regard 
to  the  oil-fields  of  Burma.  They  felt  strongly  that  it  was 
better  that  the  world  should  know  the  whole  truth  about 
those  fields,  and  not  be  led  away  by  irresponsible  conjecture. 
Capital  and  knowledge  were  indispensable  in  conducting 
the  enterprise  there.  If  such  were  forthcoming  the  results 
would  in  all  probability  be  satisfactory;  if  not,  adventurers 
would  be  introduced  and  the  results  might  be  entirely 
different.  It  was  their  desire  therefore  to  give  the  Society 
every  information  in  their  power  with  respect  to  these  oil- 
1   fields. 

Mr.  Watson  Smith  said  that  during  the  reading  of 
Mr.  Redwood's  admirable  paper  it  had  occurred  to  him, 
as  it  apparently  bad  also  to  the  last  speaker  but  one,  that 
the  commercial  interest  of  this  Burmese  petroleum  would 
depend  to  a  considerable  extent  upon  its  containing  con- 
siderable quantities  of  solid  paraffins.  The  t  Caucasian 
petroleum  was,  he  believed,  very  deficient  in  that  class  of 
hydrocarbons,  whereas  it  now  seemed  that  the  crude  petro- 
leum of  Burma  was  tolerably  rich  in  them.  It  appeared 
to  him  that  this  Burmese  petroleum  was  a  kind  of  coin- 
promise,  chemically  speaking,  between  the  crude  American 
and  the  crude  Caucasian  oils.  The  fact  called  attention 
to  by  Mr.  Redwood,  of  the  close  proximity  of  petroleum 
wells  yielding  oils  containing  high  boiling  and  heavy  hydro- 
carbons to  others,  the  oils  of  which  consisted  of  very  light 
hydrocarbons  of  low  boiling  point,  was  of  extreme  interest, 
and  seemed  to  him  to  present  much  that  was  suggestive. 
In  Pennsylvania  there  were  immense  beds  of  anthracitic 
coal  lying  in  close  proximity  to  the  petroleum  springs  ami 
deposits.  They  now  learnt  that  in  Burma  they  not  onlj 
bad  the  petroleum  wells,  but,  according  to  Mr.  Redwood, 
large  deposits  of  coal  closely  contiguous  to  them.  He  had 
awaited,  during  the  reading  of  the  paper,  a  statement  of 
that  fact,  or  the  converse  of  it,  and  it  just  seemed  to  supply 
a  missing  link  in  connexion  with  the  ideas  already  referred 
to,  which  had  occurred  to  him.  It  would  be  of  great  interest 
to  know  whether  this  Burmese  coal  was,  like  that  of  Penn- 
sylvania, of  an  anthracitic  or  even  scmi-anthracitic  character. 
If  so.  the  suggestion  was  that  probably  the  petroleum  was 
due  to  a  slow  kind  of  destructive  distillation  from  these 
coal  measures  with  subsequent  condensation   in   contiguous 
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layers  or  strata  of  earth.  Of  course,  in  such  case,  in  what 
particular  strata  the  oils  or  crude  products  were  deposited 
would  naturally  depend  upon  the  physical  condition  of 
those  strata  as  regards  penetrability,  &c.  There  was  a 
further  analogy  which  led  one  to  believe  in  the  probability 
as  to  correctness  of  this  view,  namely  the  fact  that  oils 
containing  light  products,  as  stated  by  Mr.  Redwood,  wire 
found  in  close  proximity  to  those  containing  heavy  and 
high-boiling  products.  In  that  ease  also,  one  could  imagine 
that  subterranean  heat,  possibly  resulting  in  emanations  of 
steam  or  lint  water,  may  have  caused  distillation  of  the 
heavier  petroleum  to  take  place,  the  lighter  products  of 
which,  at  first  vaporised,  would  gradually  and  subsequently 
pass  through  and  settle  in  the  more  impervious  of  the 
neighbouring  strata,  and  there  accumulate.  But  his  theory 
might  still  hold  good  even  if  the  Burmese  coal  only 
approached  the  anthracitic  character,  were,  say.  a  slightly 
bituminous  steam-coal,  the  distillation  being  then  one  of 
a  less  degree  than  that  supposed  to  have  occurred  in 
Pennsylvania,  though  similar  in  character  and  effect.  He 
might  mention  one  fact  which  would  be  of  interest  in 
connexion  with  a  slow  distillation  of  petroleum  oils.  Those 
who  had  been  practically  engaged  in  the  distillation  of  such 
oils  might  have  observed,  when  employing  ordinary  glass 
retorts,  that  besides  the  usual  distillation  process  there  was 
a  tendency  to  what  he  might  term  a  "  creeping  over,"  due 
to  capillary  attraction.  One  could  imagine  it  possible  that 
this  might  afford  an  explanation  of  the  passage  of  these 
light  oils  from  the  strata  containing  the  heavier  oils. 

Mr.  BovKHTcix  Redwood,  in  reply,  said  that  he  entirely 
agreed  with  Mr.  Watson  Smith  as  to  the  importance  of  the 
question  whether  these  Burmese  petroleum  oils  contained 
solid  hydrocarbons  in  considerable  quantity.  He  had 
already  pointed  out  that  a  large  proportion  of  the  petroleum 
found  in  Upper  Burma  was  of  that  class.  He  had 
indicated,  further,  that,  according  to  information  kindly 
given  to  him  only  that  day  by  Dr.  J.  B.  White — who,  if  he 
were  present,  would  perhaps  give  the  meeting  the  benefit  of 
some  further  information — there  was  reason  to  believe  that 
the  petroleum  now  being  obtained  at  Digboy  would  also  be 
found  to  contain  large  quantities  of  solid  hydrocarbons. 
With  respect  to  the  comparison  made  by  Mr.  Watson 
Smith  between  the  petroleum  of  India  and  that  of  America, 
he  thought  it  important  to  bear  in  mind  that  there  was  this 
fundamental  difference  between  the  two,  that  throughout 
India  the  petroleum  occurred  in  the  Tertiary  formation, 
whereas  in  Pennsylvania,  though  not  inCalifornia.it  was 
found  in  the  comparatively  very  old  Devonian  and  Silurian 
formations.  The  speculation  in  which  Mr.  Smith  hail 
indulged  with  respect  to  the  possible  relations  between 
petroleum  and  coal  were  of  an  extremely  interesting 
character,  and  he  hoped  that  Mr.  Smith  would  pursue 
the  inquiries  he  had  suggested,  and  give  the  Society  the 
results  on  some  future  occasion. 

Dr.  J.  B.  White  (Director  of  the  Assam  Railways  and 
Trading  Company)  said,  that  in  reply  to  Mr.  Watson  Smith's 
inquiry,  he  could  state  that  the  oil  which  they  were  now 
obtaining  at  Digboy  contained  a  much  larger  proportion  of 
solid  paraffin  than  was  formerly  found  in  American  petro- 
leum. The  specific  gravity  of  the  Assam  oil  indicated  on 
Mr.  Redwood's  diagram  was  that  of  oil  which  had  been 
exposed  to  the  air  for  10  or  12  years.  He  had  himself  taken 
the  specific  gravity  of  the  oil  from  a  flowing  well  some 
17  years  ago,  and  it  was  then  -8683  ;  and  he  bad  no  dcubt 
that  the  oil  now  obtained  was  much  thinner  and  would  give 
a  much  larger  proportion  of  illuminating  oil  than  was 
yielded  by  the  samples  previously  sent  over  for  examination. 
As  to  the  question  which  Mr.  Smith  had  raised  with 
respect  to  the  distance  of  the  oil  deposits  from  the  margin 
of  the  great  coal-field,  he  might  say  that  in  Assam,  generally 
speaking,  it  lay  all  along  the  coal-field  for  a  distance  of 
about  120  miles.  So  far,  however,  from  being  of  the 
anthracitic  character  which  Mr.  Smith  had  suggested,  the 
Assam  coal  was  decidedly  bituminous,  closely  resembling 
the  coal  oi  Smith  Wales— so  closely  indeed,  that  it  had 
driven  South  Wales  coal  out  of  the  Calcutta  market.  They 
had  no  coal  resembling  anthracite  in  Assam,  and  he  had 
reason   to    believe   that   there  was   nothing  of  that    kind   in 


Burma  either.  He  could  not  sit  down  without  thanking 
Mr.  Redwood  for  the  very  able  paper  which  he  had  read, 
and  which  he  hoped  would  have  the  effect  of  directing 
attention  to  the  immensely  valuable  deposits  of  oil  which 
undoubtedly  existed. 

Mr.  BovERTON  REDWOOD  hoped  that  he  might  be  allowed 
to  make  a  few  further  remarks  with  regard  to  the  question 
of  the  specific  gravity  of  Assam  oil  raised  by  Dr.  White. 
He  might  mention  that  within  the  past  10  or  12  years  he 
had  had  to  examine  samples  of  that  oil  submitted  by  the 
Assam  Railways  anil  Trading  Company,  of  which  Dr.  White 
was  a  director.  He  understood  that  the  samples  were 
obtained  from  surface  collections,  and  lie  had  no  doubt  that 
oil  obtained  from  a  fresh-flowing  well  would  be  found  to  be 
of  far  lower  specific  gravity.  So  far  as  he  knew,  the  only 
samples  which  had  come  to  this  country  were  those  which 
he  had  analysed  and  had  been  kindly  permitted  to  refer  to 
iu  his  paper.  He  hoped  shortly,  however,  to  have  an 
opportunity  of  examining  the  oil  obtained  from  the  well  at 
Digboy,  and  might  perhaps  be  able  to  supplement  his 
remarks  of  to-night  by  giving  the  results  obtained. 
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NOTE  ON  THE  EXPULSION  OF  AMMONIACAL 
COMPOUNDS  FROM  SULPHURIC  ACID  1  SED 
IX  KJELDAHL  DETERMINATIONS. 

BY     E.    R.   MORITZ. 

Some  time  ago,  in  conjunction  with  Professor  Meldola,  I 
communicated  to  this  Society*  a  method  for  the  freeing  of 
the  sulphuric  acid  used  in  the  Kjeldahl  method  from  the 
anunoniaeal  compounds  which  are  apt  to  be  contained  in  it. 
This  method  consisted  in  digesting  the  acid  with  a  small 
proportion  of  potassium  nitrite.  Shortly  after  its  publica- 
tion Professor  Lunge  criticised  it  adversely,!  contending 
that  the  nitrous  acid  would  not  be  completely  expelled 
owing  to  the  formation  of  nitrososulphuric  acid  ;  and, 
further,  that  the  nitrous  acid  locked  up  in  this  way  would 
seriously  interfere  with  the  accuracy  of  any  Kjeldahl 
determinations  which  might  be  made  with  the  sulphuric 
acid  so  treated.  Lunge  bases  these  views  upon  the  results 
of  experiments  in  which  the  amount  of  nitrous  aeid 
remaining  in  the  acid  after  digestion  with  nitrite  was 
estimated  by  potassium  permanganate.  He  finds  this  acid 
retained  by  the  sulphuric  aeid  to  equal  approximately 
95  per  cent,  of  that  originally  added.  It  was  our  intention 
to  go  over  the  ground  immediately  after  the  publication  of 
Lunge's  criticism,  but  the  pressure  of  man)-  and  more 
immediately  important  duties  has  prevented  us  from  doing 
so  until  quite  recently.  Although  Professor  Meldola  has 
left  the  recapitulation  of  the  work  in  my  hands,  it  has  been 
submitted  to  him  from  time  to  time ;  and  I  may  add  that 
he  endorses  all  that  now  follows. 

I  do  not  deny  that  nitrososulphuric  acid  is  formed  during 
the  treatment  of  the  sulphuric  acid  with  the  nitrite,  but  I  argue 
that  this  is  a  matter  of  no  moment  so  long  as  the  compound 
is  broken  down  and  the  nitrous  acid  expelled  before  the 
digestion  is  completed.  The  experiments  which  follow 
show,  I  think,  that  such  is  the  case  : — 

Experiment  1. — 0-3  per  cent,  of  ammonium  sulphate  was 
added  to  pure  sulphuric  acid.  The  above  acid  was  then 
digested  with  potassium  nitrite  ;  after  digestion  it  gave  no 
reaction  (after  neutralisation  and  dilution)  with  Nessler 
solution,  and  no  reaction  (after  dilution)  with  starch  and 
potassium  iodide. 

Experiment  2. — The  same  acid  as  above  was  digested 
with  potassium  nitrite  (0-05  grm.  per  10  ce  ).  After 
digestion  the  residual  nitrous  acid  was  determined  by 
potassium  permanganate.  The  sulphuric  aeid  was  found 
to  contain  0-0008  grm.  nitrous  acid  per  lo  cc. 
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Experiment  3. — The  same  acid,  after  similar  digestion, 
was  used  as  in  an  ordinary  Kjeldahl  estimation,  pure  cane 
sugar  being  the  substance   operated  upon.     The  nitrogen 

calculated  upon  100  parts  of  cane  sugar  was  0-01  part. 

Experiment  4. — The  same  acid,  after  treatment  with 
potassium  nitrite,  was  used  as  in  an  ordinary  Kjeldahl 
determination,  urea  being  the  substance  operated  upon. 
The  same  sample  of  una  was  also  subjected  to  another 
Kjeldahl  determination,  pure  sulphuric  acid  being  used. 
The  following  results  were  obtained  : — 
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Experiment  S. — A  set  of  determinations  were   then  made 
as  described  in  Experiment    1,  uric  acid  being  substituted 
for  urea.     The  following  results  were  obtained  : — 

1     theory,    j       £»» 

1 

Treated 
Acid. 

33-77 
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Experiment    G. — A    sample   of    malt    extract    was    now 
analysed  by  Kjeldahl's  process,  both  with   treated  acid,  and 
with  some  pure  aoid. 



Treated  Acirl. 

Pure  Acid. 
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The  above  experiments  show,  I  think,  that  the  treatment 
suggested  is  competent  to  free  the  acid  from  combined 
ammonia,  while  no  nitrous  aeid  remains  in  the  sulphuric 
acid  to  interfere  with  the  accuracy  of  Kjeldahl  determinations 
subsequently  made  with  it. 

I  must  add,  however,  that  I  have  come  across  cases 
where  the  whole  of  the  nitrous  acid  was  not  expelled  in 
the  time  originally  suggested  (two  hours),  owing  prohahly 
to  insufficiently  high  temperature  of  digestion  or  other 
accidental  causes  of  that  kind.  Hut  as  it  is  exceedingly 
simple  to  test  each  hatch  of  acid  for  nitrous  acid  before 
employing  it  as  an  analytical  reagent,  this  constitutes  no 
practical  argument  against  the  process  originally  suggested. 
For  if  the  nitrous  acid  is  not  completely  expelled  in  the 
time  suggested,  the  digestion  can  he  continued  until  the 
whole  of  the  impurity  is  found  to  have  been  removed. 

I  may  add  that  the  acid  used  in  the  foregoing  experi- 
ments was  digested  in  beakers  covered  with  clock  glasses, 
0-05  grm.  of  potassium  nitrite  having  been  added  to  each 
10  ce.  of  previously  ammoniated  acid. 

I  have  to  thank  my  assistant,  Mr.  H.  T.  Pentermann,  for 
carrying  out  the  above  experiments. 

Discussion. 
The  Chairman  said  that  only  those  who  had  tried  the 
experiment  knew  how  difficult  it  was  to  get  pure  sulphuric 
acid;  whereas  in  the  Kjeldahl  determination  alsolutc  purity 
was  required.  Therefore  this  paper  was  of  great  practical 
importance.  The  smallest  traces  of  ammonia  would  entirely 
vitiate  the  results  of  the  process;  and  it  would  appear  that 
Dr.  Moritz  had  clearly  made  out  that  Professor  I. nngo's 
objection  to  the  use  of  nitrites  in  purifying  the  sulphuric 
ai-id  must  In'  based  on  the  results  of  an  imperfect  boiling. 
The  presence  of  ammonia  or  nitrate  was  alike  objectionable  : 

but  in  litis  case,  if  proper  precautions  were  taken,  there 
appeal- 'i  I  to  he  no  danger  of  either.  If  any  members  present 
had  had  experience  of  the  process,  he  would  he  glad  to  hear 
their  opinion  on  that  point. 


Dr.  .T.  \V.  Leather  bad  had  no  difficulty  in  obtaining 
pure  sulphuric  aeid  straight  from  the  dealers,  and  therefore 
did  not  see  the  use  of  trying  to  purify  impure  aeid.  He  got 
pure  acid  at  a  nominal  price,  something  under  Sd.  a  pound, 
it  having  become  much  cheaper  recently. 

Mr.  Bertram  Blount  wished  to  point  out,  with  regard  to 
the  temperature  needed  to  effect  a  complete  decomposition 
in  the  Kjeldahl  process,  that  the  advantage  of  using  a  high 
temperature  lay  in  the  fact  that  the  decomposition  of  the 
substance  was  thereby  rendered  more  perfect.  According 
to  a  private  communication  made  to  him,  such  a  temperature 
could  be  readily  obtained  by  adding  to  the  sulphuric  acid  a 
suitable  proportion  of  potassium  sulphate.  Acid  potassium 
sulphate  was  formed,  which  body,  having  a  higher  boiling 
point  than  sulphuric  acid,  caused  the  organic  substance 
present  to  be  decomposed  more  completely  than  would 
otherwise  be  the  case. 

Mr.  W.  Foster  would  like  to  ask  whether  there  was  any 
limit  to  the  use  of  Kjeldahl's  method  for  the  estimation  of 
nitrogen.  It  had  occurred  to  him  recently  to  use  the 
pioeex,  and  be  had  not  found  it  to  answer  as  he  expected. 
In  the  case  of  the  hard  cokes  left  after  the  destructive 
distillation  of  organic  bodies,  such  substances  were  not 
attacked  by  strong  sulphuric  acid  in  such  a  way  as  to 
warrant  him  in  considering  the  results  good.  He  would  be 
glad  to  know,  therefore,  whether  any  other  member  had 
iiM'd  the  process  for  such  purposes.  For  soft  substances,  the 
method  seemed  to  him  to  be  well  adapted;  but  he  wanted  to 
know  how  it  could  be  applied  to  such  bodies  as  were 
generally  got  by  the  destructive  distillation  of  such  substances 
as  petroleum,  for  instance.  He  believed  that  a  paper  had 
recently  been  read  upon  the  subject  by  a  German  chemist 
whose  name  he  could  not  for  the  moment  remember,  and  he 
thought  that  there  must  be  some  modification  of  the  method 
for  dealing  with  hard  substances  such  as  he  had  mentioned. 

Mr.  E.  J.  Bevam  said  that  in  reply  to  the  question  put 
by  the  last  speaker,  he  would  suggest  that  the  use  of 
Nordhausen  aeid  might  perhaps  get  over  the  difficulty. 
Mr.  Cross  and  he  had  devised  a  process  for  the  estimation 
of  carbon  by  digesting  the  carbon  compound  with  sulphuric 
acid  and  chromic  aeid,  and  measuring  the  mixture  of  carbon 
monoxide  and  dioxide  evolved.  In  the  case  of  coals,  when 
ordinary  sulphuric  acid  was  used  no  action  took  place,  but 
with  Nordhausen  aeid  a  considerable  amount  of  the  mixed 
gases  was  given  off. 

Mr.  W.  Foster  explained  that  the  cokes  to  which  he  had 
referred  were  so  hard  as  not  to  be  easily  attackable  under 
any  circumstances,  and  certainly  Nordhausen  aeid  would  not 
attack  them — at  least  the  action  appeared  to  he  very  slow. 
The  cokes  were  in  the  finest  state  of  division.  Nordhausen 
acid  bad  always  been  used,  and,  in  some  instances,  potassium 
permanganate  had  been  finally  added  in  small  quantities. 

Mr.  Bertram  Blount  suggested  that  in  such  case  Mr. 
Foster  might  find  that  potassium  sulphate  would  answer  the 
purpose. 


=»»33Q000a= 


.'/. .  ting  held  on  Monday,  May  jlh,  1890. 


Mil.    DAVID    HOWARD    IN    THE    (HAIR. 


THE  CHEMISTRY  OF  THE  DINSMORE  PROCESS 
FOB  THE  MANUFACTURE  OF  COAL  (iAS. 

BY    WATSON    SMITH, 

Eiecturer  in   Chemical  Technology  in   University  College, 
London,  Ac 

At  a  meitiiig  of  the  Liverpool  Section  of  this  Society,  held 
December  I.  1889,  a  paper  was  read  by  Mr.  Isaac  Carr,  ill 
which  a  description  of  the  plant  was  given  as  well  us  the 
general  modus  operandi    for  carrying   out   the   Dinsmore 
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process.  For  this  I  will  refer  you  to  this  Journal,  1889, 
960 — 962.  Mr.  Carr  there  makes  good  his  claims  for 
increased  luminosity  whilst  using  inferior  species  of  coal 
not  usually  employed  in  gas-making,  such  as  Alley  coal, 
mingled  with  L'."i  per  rent,  of  its  weight  of  Alley  slack. 
These  claims  as  regards  increased  luminosity  were  supported 
by  the  experiments  of  Mr.  Wm.  Foster,  M.A.,  of  Middlesex 
Hospital.  However,  the  statements  as  to  the  quality  of  the 
tar  products  were  somewhat  vague,  and  rumours  got  abroad 
of  a  rather  sensational  character,  either  as  to  failures  of 
supply  or  failure  as  to  quality  of  coal-tar,  if  this  process 
were  generally  adopted.  In  order  to  combat  these  notions, 
and  also  to  ascertain  the  condition  of  tin'  coal  tar  produced, 
I  undertook  for  Mr.  Carr  and  the  Widnes  Gas  ( lompany  an 
investigation  of  the  tars  produced  at  the  works  of  this 
company,  of  which  Mr.  Carr  is  the  manager.  My  results 
were  communicated  to  a  meeting  of  the  .Manchester  District 
Institution  of  Gas  Engineers  on  March  1st,  and  appeared  in 
the  "Journal  of  Gas  Lighting,"  of  March  11,  1890,  436— 
I  In.  Since  this  I  have  tried  certain  experiments  with  the 
view  of  ascertaining  some  of  the  conditions  under  which 
the  constituents  of  vaporised  tats  may  undergo  transforma- 
tion, and  what  the  nature  of  such  transformation  is,  and 
the  results  I  hope  to  lay  before  you  this  evening. 

TheDinsmore  process,  as  modified  by  Mr.  Carr,  consists 
in  subjecting  coal  to  a  kind  of  double  destructive  distillation, 
the  tirst  operation  being  to  carbonise  the  coal  ami  produce 
cases  and  tar  vapours  ;  the  second  to  further  transform  some 
of  the  constituents  of  the  tar  vapours  into  a  sufficiently 
permanent  illuminating  gas,  besides  furnishing  to  the  gas  of 
the  first  heating  a  certain  quantity  of  highly  illuminating 
vapour,  which  may  raise  the  total  illuminating  value  by 
several  candles.  The  question  will  be  asked,  and  was  asked 
at  Liverpool,  when  Mr.  Carr  read  his  paper,  "  lias  not  this 
been  done  before?"  I  may  reply,  "  It  has  all  been  tried 
before,  but  certain  insuperable  difficulties  remained  which 
hitherto  had  prevented  success."  It  remained  for  Mr.  Isaac 
Carr  to  engraft  upon  the  best  that  hail  been  so  far  done  in 
this  direction,  in  short,  upon  the  Dinsmore process  as  it  was, 
one  or  two  apparently  trivia]  improvements,  to  give  rise  to  the 
Dinsmore  process  as  it  is.  It  may  be  instructive  to  go  back 
to  one  of  the  earliest  recorded  attempts  to  subject  eoal  to 
such  a  double  destructive  distillation  as  that  referred  to. 
This  I  find  was  in  the  year  1830,  wbeu  James  Down  (Eng. 
Pat.  5966)  patented  a  process  of  which  the  following  is  an 
abstracted  record,  his  object  then  being  to  convert  tar  into 
gas,  since  tar  was  almost  a  valueless  substance,  if  not  a 
nuisance.  The  patentee  made  or  generated  gas  out  of 
certain  portions  of  the  "residuum"  bypassing  crude  or 
"  nascent  "  gas  with  its  vapour  of  tar  and  ammonia  through 
a  long  stratum  of  ignited  charcoal  or  coke,  thereby  evolving 
an  additional  quantity  of  gas  free  from  the  impurities  "  of 
the  said  nascent  gas."  A  kind  of  box  with  divisions  in  it, 
which  would  stand  the  heat  well,  was  arranged,  and  nearly 
tilled  with  charcoal  or  coke,  and  connected  with  the  ordinary 
retorts.  The  idea  was  to  furnish  a  long  stratum  of  ignited 
charcoal  or  coke,  and  the  containing  partitioned  box  was  to 
be  set  like  an  additional  retort,  and  to  be  fired  with  the 
waste  heat  of  the  other  two  ordinary  retorts  from  one 
and  the  same  furnace  set  below  these.  Down  does  not 
claim  increased  illuminating  power,  but  merely  says  he 
thus  does  away  with  the  necessity  for  a  separate  purifying 
apparatus.  Xo  doubt  he  also  very  much  desired  to  consume 
as  much  as  possible  of  his  tar  in  the  process. 

In  1850,  Michiel  (Eng.  Pat.  13,066)  proposed  to  collect 
the  tar  and  then  feed  it  by  a  pipe  into  a  hot  retort  or  other 
heated  vessel,  in  order  to  gasify  it.  He  proposed  to  let  in 
half  a  gallon  of  tar  per  given  period  of  time,  indicated  for 
the  workmen  by  an  index  ;  and  in  this  manner  he  would 
work  it  all  up.  These  are  two  of  the  most  reasonable  pro- 
cesses patented  at  the  earlier  dates. 

I  consider  the  earliest  one,  viz.,  that  of  Down,  an  admirable 
conception  in  theory,  though  absolutely  unrealisable  in 
practice  on  the  lines  laid  down  by  that  inventor,  for  the 
divided  box  would  most  certainly  be  stopped  up  with  thick 
pitch,  sooty  matter,  and  possibly  coked  or  semi-coked  pitch, 
and  probably  after  one  working  of  the  retorts. 

In  the  original  Dinsmore  process  it  was,  I  believe,  pro- 
posed to  run  in  tar  to  the  retorts,  and   the    result    was    then 


obstinate  stoppages  in  the  ascension  pipes  from  the  ducts. 
So  that  the  Dinsmore  process,  until  modified  by  Isaac  Carr, 
was  by  no  means  a  success. 

Carr's  modifications  consist,  in  the  first  place,  in  such  a 
setting  and  arrangement  of  the  extra  heating  apparatus 
tinned  the  duct,  that  the  heat  applied  is  not  excessive,  and 
is,  moreover,  a  graduated  heat,  strong  as  the  crude  gas 
enters,  and  less  strong  as  it  reaches  the  ascension  pipe.  The 
ascension  pipe  is,  moreover,  surrounded  by  a  water-jacket, 
the  effect  of  this  cooling  arrangement  being  to  prevent  the 
excessive  charring  and  pitch-formation,  otherwise  causing 
the  choking-up  of  this  pipe.  But  just  below  this  ascension 
pipe  is  a  vertically  descending  pipe,  leading  from  the  duct 
downwards,  so  that  any  pitch  formed  in  the  duct  and 
ascension  pipe  can  run  down  towards  this  outlet,  and, 
descending  by  it,  slowly  ooze  out  below  the  surface  of  water 
by  which  the  extremity  of  the  pipe  is  sealed.  It  is  on  these 
last-named  devices  by  Isaac  Carr  that,  in  my  opinion,  the 
whole  success  of  the  Dinsmore  process  depends. 

More  recently,  Mr.  F.  Pritchard,  manager  of  the  gas 
works  of  the  Huyton  and  lioby  Gas  Company,  near  Liver- 
pool, has  made  a  further  addition  by  a  i liiication  of   the 

duct  E.     (Compare  ducts   E,  E,  figs.  2 and  4.) 

In  connexion  with  and  intersecting  the  ascension  pipes  is 
a  collecting  chamber  I)  (Fig.  3),  uniting  together  tin- 
various  retorts  of  each  hank,  and  lilted  with  valves  (', 
to  prevent  back-How  of  gas  from  the  other  retorts  when  tiny 
one  of  the  hank  is  being  separately  drawn  and  charged. 
(See  also  Fig.  1.)  The  end  of  the  collecting  chamber 
is  connected  with  the  duct  E,  which  is  made  of  east  iron, 
and  fitted  with  a  cast  diaphragm  or  midriff  E,  (Fig.  -I), 
cast  in  solid,  and  running  to  within  8  inches  of  the  far 
end  of  the  duct.  The  gas  thus  passes  along  the  under  side 
of  the  diaphragm,  up  the  space  at  the  far  end,  along  the 
top  side,  and  through  the  water- jacketed  ascension  pipe  H, 
to  the  hydraulic  main.  A  temperature  of  from  70(1  to 
SOO'"1  F.  is  found  to  yield  the  best  results  in  the  iron  duct, 
whereas  in  the  fire-clay  duct  double  that  temperature  is 
necessary.  Since  only  such  a  low  heat  is  used,  the  life  of 
the  duct  will  be  probably  of  many  years'  duration.  It  is 
estimated  that  the  cost  of  applying  the  system  to  existing 
systems  of  through-retorts  is  about  6/.  per  mouthpiece.  It 
is  found  necessary  to  open  the  duct  once  a  day,  to  remove 
the  pitch  which  condenses  in  and  runs  down  the  water- 
jacketed  pipe,  and  for  this  purpose  a  valve  C,  separating  the 
duct  from  the  collecting  chamber,  is  closed,  the  gas  tnean- 
while  passing  to  the  hydraulic  main  in  the  ordinary  way,  by 
the  ascension  pipe,  with  small  dip  pipes  at  J,  leading  direct 
from  the  retorts.  There  is  a  heavier  seal  on  these  pipes  than 
on  those  leading  from  the  duct  at  G  to  the  hydraulic  main. 

Xow,  when  I  have  recounted  all  these  precautionary 
arrangements  to  prevent  stoppages,  even  when  using  a  duct 
heated  only  to  dull  redness,  you  may  well  imagine  what  the 
fate  of  a  process  in   which  Down's   earlier  apparatus   was 

used  WOUld  lie. 

That  water-jacketed  ascension  pipe  looks  like  a  daring 
adventure,  but  it  is  really  very  ingenious,  and  scientifically 
correct.  That  which  usually  collects  in  the  ordinary  ascen 
sion  pipes  is  what  may  be  termed  semi-coked  pitch,  a 
something  between  pitch  and  gas-eoke,  or  pitch  much 
thickened  with  soot.  The  water  jacket,  with  water  entering 
cool  and  escaping  boiling,  causes  condensation  of  a  little 
more  tarry  matter  than  would  otherwise  separate,  and  this, 
so  to  say,  reduces  the  melting  point  of  the  whole,  which 
consequently  keeps  "  on  the  move "  downwards,  and  so, 
slowly  but  continually,  slides  down  into  the  duct,  or.  at  all 
events,  keeps  the  ascension  pipe  open  to  the  gas  current. 
The  duct  consequently  plays,  in  the  Dinsmore  process,  not 
only  the  part  of  a  carburetting  apparatus,  but  also  a  part 
precisely  analogous  to  that  of  a  dust-chamber;  it  is  a  "  pitch- 
chamber,"  as  well  as  a  carburetter. 

Xow,  with  regard  to  the  capacity  as  a  pitch  collector  or 
chamber,  the  Function  of  the  duct  is  a  mechanical  one  and 
readily  comprehensible,  hut  the  case  is  different  when  we 
regard  it  as  a  carburetting  apparatus,  as  an  instrument  for 
increasing  the  luminosity  and,  to  some  extent,  the  volume  of 

tile   c;,^. 

As  regards  actual  increase  of  illuminating  power,  th.  re 
can  he  no  question  after  the  exhaustive  tests  ami  ilctcnnina- 


416 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.        [May  31,  isoo. 


dons  of  Mr.  Wm.  Foster,  M.A.,  and  later  by  Mr.  Francis 
Jones  (this  Journal,  1889,  9fil).  .Mr.  Francis  Jones  finds  a 
larger  quantity  of  actylene  in  Dinsmore  than  in  ordinary 
gas.  Tin'  prolonged  heat  probably  accounts  for  the  reduction 
of  olefiant  gas  to  acetylene,  as  well  as  the  formation  of  the 
latter  by  other  modes.  Now,  seeing  that  there  is  some 
increase  in  volume,  ami  certainly  an  increase  in  illuminating 
power,  it  would  seem  that  certain  hydrocarbon  constituents 
of  the  gas  are  broken  up  into  less  luminous  constituents, 
which  swell  the  volume  to  tile  decrease  doubtless  of 
illuminating  value,  while  certain  constituents  of  the  crude 
gas  otherwise  condensing  to  form  tar,  are  also  decomposed 
to  yield  highly  illuminating  compounds  retaining  the  gaseous 
form,  in  contact  with  so  large  a  volume  of  permanent 
gases,  lint  the  puzzle  has  been  this,  that  hitherto  gas 
manufacturers  and  chemists  have  been  assuming  that 
continued  high  temperatures  in  the  retorts  whilst  decom- 
posing and  breaking  down  hydrocarbon  substances,  generally 
separating  some  carbon,  of  necessity  must  give  rise  to  bodies 
of  less  and  less  illuminating  value  as  the  decomposing  and 
disrupting  action  «ucs  on,  and  now  .Mr.  ( 'air,  with  the 
Dinsmore  process,  succeeds  in  doing  both,  namely,  breaking 
down  with  increase  of  volume  and  diminution  of  illuminating 
power,  and  at  the  same  time  adding  illuminating  power, 
derived  from  the  tar  vapours,  over  and  above  that  lost  in 
increase  of  volume.  Before  proceeding  to  show  how  this  is 
quite    possible,    let    us     inquire    into    the    condition    of    the 

tar  produced   in   the   Dins re   process,  for,   by  subjecting 

crude  gas,  which  includes  the  tar  in  the  state  of  vapour,  to 
continued  high  temperatures,  it  may  be  confidently  expected 
that  the  resulting  tar,  which  is  condensed,  will  hear  its  own 
testimony.  1  have  analysed  two  samples  of  tar  from  the 
Widnes  gasworks,  of  which  Mr.  (air  is  manager,  that 
marked  A.  being  actual,  or,  as  it  is  termed,  surplus  Dinsmore 
tar,  and  that  marked  1!.  being  ordinary  tar,  containing 
ird  of  the  Dinsmore  product. 


A. 


Surplus 

Dinsmore. 


B. 


Ordinary  Tar. 
(ird  of  Dinsmore.) 


Water 

Light  nils 

Creosote  oils . . 

Anthracene  oil 
Pitch 


Per  Cent. 

ri 


1-8 

lO'J 


PerCent. 

7-1 


5-4 

IT'S 


(rich  in  naphthalene,) 


12-1 
03 -0 


Spocific  Rravity  of  the  two  tars  •  •  • 


■{ 


8'0 

01 '  1 

A   ..    1-157 

B    ..     1-150 


The  Creosote  Oils. — These  contain  somewhat  over  50  per 
cent,  of  naphthalene.  The  specific  gravity  of  the  oils  after 
the  separation  of  naphthalene :— A.  =  1-030;  B.  =  1-025. 

i  'arbolic  Acid. — This,  as  is  usually  the  ease  with  tars  very 
rich  in  naphthalene,  as,  for  example,  the  London  tars,  is 
chiefly  found  in  the  creosote  oils.  The  light  oils  were  also 
extracted.  A.  contains  2*5  per  cent.,  1!.  contains  5 ■  1  per 
cent,  of  crude  carbolic  acid. 

Anthracene. — A.  contains  0-79  per  cent.,  B.  0-3-2  per 
cent,  of  real  anthracene.  The  anthracene  from  A.  was 
obtained  without  any  coking  of  the  pitch;  that  from  B. 
after  incipient  coking. 

Tin'  results  were  quite  what  1  expected  to  find.  It  is 
clear  that  the  phenols  (see  analysis  of  A.,  carbolic  acid) 
have  been  drawn  up  in  the  extra-destructive  distillation 
process.  It  is  also  probable  that  the  increase  of  anthracene 
is  at  all  events  in  part  due  to  the  reduction  of  higher 
phenols,  and  ii  must  be  remembered  in  this  connexion  that 
Nbelting  has  discovered  the  phenols  both  of  anthracene 
and  phenanthrene  in  coal-tar  heavy  oils  (this  Journal,  1884, 
234).     The  benzene  in  A.  has  been  doubtless  considerably 


drawn  upon  along  with  others  of  the  benzene  hydrocarbons, 
by  the  gas  produced,  to  the  increase  of  its  illuminating  power. 
It  is  clear  that  A.  as  a  tar  is  very  little  behind  B.  in  point 
of  value.  The  lower  specific  gravity  of  B.  than  that  of  A. 
indicates  what  is  really  the  ease,  viz.,  that  B.  is  richer  in 
naphthas  than  A.,  and  contains  less  crude  anthracene.  The 
light  oils  from  A.  and  B.  gave  the  following  results  on 
distillation  :  — 


Light  Oils. 
(Per  cent,  by  volume.) 

A. 

Ii. 

(Sp.  gr.  =  0-830.) 

(Sp.  gr.  =  0-928.) 

Below  100  C°  .... 

4 
11 
1(1 
20 
IS 
14 

4 

It 

120°— 130°  . 

11 

27 

150°     18U°  ..    24 

,     175°— 195°  . 

lsu°— 185'..      - 

Residue  =  solidified  naphthalene. 

The  best  criterion  for  the  tar  distiller  as  to  how  far  the 
distillation  must  be  driven  to  obtain  such  results  as  those 
given,  is  to  be  found  in  the  quality  of  the  pitch  left  behind 
as  residuum. 

The  pitch  from  A.  and  Ii.  was  tested,  and  found  to  be  good 
bard  pitch. 

Pitch. 


A. 


B. 


Tensile  Strength       Tensile  Strength 
—  150  lb.  persq..  in.  =  l.'J2i  lb.  pur.  so.,  in. 


fSoftensnt 
I 
Action  of  heat  -i  Twists  „ 

LMells     „ 


6Vy  C. 

715°  0. 

01°  c. 


fiS°C 
72°  C. 
90°  C. 


I  may  mention  that  other  samples  of  Dinsmore  and 
ordinary  tar  from  the  Widnes  works  were  also  tested  by 
Mr.  W.  IS.  Chester,  manager  of  the  gasworks  of  the 
Corporation  of  Nottingham,  and  our  results  were  mutually 
confirmatory. 

Some  interesting  results  were  obtained  with  a  sample  of 
tar  taken  directly  from  the  Dinsmore  duet  at  a  temperature 
of  about  350°  F.  The  specimen  contained  no  first  and 
scarcely  any  of  the  second  light  oils.  These  must  have 
been  carried  forward,  and  only  condensed  further  on. 
What  was  actually  condensed  was  a  product  containing  a 
very  large  quantity  of  anthracene,  with  scarcely  any 
naphthalene.  Now,  naphthalene  is  generally  looked  for  in 
such  high-boiling  tars,  but  doubtless  this  hydrocarbon  had 
been  nearly  all  carried  forward  by  the  hot  gas  and  vapours, 
the  less  volatile  crude  anthracene  remaining  behind.  The 
remarkable  thing  is  that  amongst  the  anthracene  oils  was  a 
large  proportion  of  phenols  with  carbolic  acid,  showing  that 
crude  phenol  and  cresol  will  condense  at  a  temperature  at 
which  naphthalene  is  carried  forward  in  the  state  of  vapour, 
if  in  addition  to  heat  there  be  a  current  of  gas.  In  tins  tar 
there  wen-  2*8  per  cent,  of  water;  light  oils,  nil;  heavy 
oils,  only  1*7  per  cent.;  creosote  oil,  14*6  per  cent. 
(sp.  gr.  1-04);  anthracene  oil,  25-9  per  cent.;  pitch, 
55  per  cent.  The  amount  of  crude  carbolic  acid  was 
extraordinary,  viz.,  5-1  per  cent.,  and  it  was  contained 
chiefly,  as  stated,  in  the  anthracene  oil. 

With  regard  to  the  tar  obtained  when  a  duct  is  used  like 
thai  devised  by  Mr.  Pritchard,  in  which  the  gas  has  to  pass 
over  a  still  greater  heated  surface,  l  have  tested  a  small 
sample  of  such  tar  and  found  it  of  good  average  quality. 
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Having  given  a  fair  notion  of  the  character  of  the  tar 
produced  by  the  Dinsmore  process,  I  must  only  add  that 
the  coal  used  by  Mr.  Carr  was  not  the  usual  gas  coal,  or 
Lancashire  cannel,  but  a  common  steam  coal  from  the 
St.  Helen's  district,  ordinarily  yielding  about  9,000  cubic 
feet  of  15-candle  gas.  By  the  use  of  this  coal  in  the 
Dinsmore  process  Mr.  Carr  produces  9,800  cubic  feet  <>t 
from  20  to  21  candle  gas.  It  may  not  be  known  to  many 
present,  and  so  I  will  just  mention  the  fact,  that  it  is  now 
pretty  accurately  ascertained  that  the  celebrated  Lancashire 
cannel  coals,  such,  e.g.,  as  Wigau  cannel,  are  getting  near 
their  end,  and  consequently  begin  to  rise  in  price.  This 
is  a  very  cogent  reason  alone  for  the  energetic  way  in 
which  the  Dinsmore  process  has  been  perfected  and  pushed 
forward. 

Proceeding  now  to  the  chemical  changes  taking  place 
in  the  Dinsmore  duct,  let  us  ask,  "  What  are  the  roults  of 
a  prolonged  red  heat  on  the  vaporised  products  of  the 
gas  retort  ?  "  The  direction,  it  may  be  replied,  is  one  and 
the  same  in  all  eases,  with  but  few-  exception,  viz.,  to  the 
decomposition  or  resolution  of  the  more  complex  hydro- 
carbons or  carbon  compounds  into  less  complex  and  more 
simple  forms,  the  extreme  limits  being  carbon  (soot,  coke), 
carbonic  oxide  and  hydrogen.  This  final  ideal  stage  is 
never  fully  leached,  of  course,  and  yet  to  some  extent  and 
in  some  degree  it  is,  for  the  products  named  are  always 
present,  and  increase  with  increased  heats;  and  there  are 
some  carbon  compounds  more  easy  of  such  ultimate 
resolution  than  others.  The  paraffins  may  suffer  resolution 
and  yield  olefines  and  hydrogen,  and  these  again  may  be 
further  reduced  to  acetj  lene  and  hydrogen.  Mr.  Francis 
Jones  found  in  the  Dinsmore  gas  about  0*14  per  cent,  of 
acery  lene,  and  he  adds  that  the  acetylene  in  the  gas  of  the 
Manchester  Corporation  does  not  exceed  0-05  per  cent. 
Acetylene  being  an  illuminating  constituent,  this  is  a  point 
favourable  to  the  Dinsmore  gas:  but  whilst  no  doubt  its 
greater  quantity  i-  due  to  tin-  prolonged  heat  in  the  duct, 
yet  it  may  also  be  due  in  part  to  the  class  of  coal  carbonised, 
lint  let  us  once  more  regard  the  acetylene  which  Francis 
Jones  finds  present  to  an  extent  nearly  three  times  that 
usual  in  ordinary  gas.  Berthelot  has  shown  that  when 
heated  in  a  glass  tube  to  dull  redness,  it  is  converted  into 
benzene,  3  ColF  =  C„H6.  It  also  plays  an  important  part 
in  the  formation  of  toluene,  the  xylenes,  and  probably  of 
anthracene.  Now  when  we  regard  the  tar  analyses  we 
observe  the  diminution  of  the  phenols  in  the  Dinsmore  tar, 
besides  that  of  the  first  light  oils  containing  the  benzenes. 
Let  us  now  ask,  what  becomes  of  the  phenols  which  have 
vanished  from  the  Dinsmore  tar  ?  Experiment  has  proved 
that  phenols  may  be  reduced,  either  alone,  to  form  the 
corresponding  hydrocarbons,  or  in  conjunction  with  certain 
non-saturated  hydrocarbons  to  form  aromatic  hydrocarbons 
of  more  complex  types.  The  Dinsmore  duct  we  may 
consider  as  a  red-hot  tube  lined  with  carbon  in  a  finely 
divided,  or  at  all  events  porous  form,  and  the  crude  gas 
itself,  as  it  comes  from  the  retorts,  as  tilled  with  a  vapour 
of  finely  divided  carbon  or  sooty  particles.  The  duct  thus 
serves  to  prolong  the  contact  of  the  red-hot  carbon  with 
the  constituents  of  the  gas.  I  have  proved  by  actual 
experiment  that  when  pure  carbolic  acid  vapours  are 
passed  through  a  red  hot  glass  tube  containing  iron 
turnings,  or  carbon,  the  result  is  the  same,  viz.,  reduction 
to  benzene  is  effected,  according  to  the  equation — 

C,.,Hj.OH  +  C  =  CO  +  t',,11,. 

In  fact  this  is  the  most  convenient  way,  I  know,  for 
preparing  pure  benzene  free  from  thiophen  for  lecture 
experiments,  and  I  have  long  used  it.  Cresol  in  like 
manner  yields  toluene.  I  have  also  tried  the  experiment 
of  passing  a  mixture  of  carbolic  acid  vapour  and  carbonic 
oxide  through  a  red-hot  tube  with  pumice  stone,  and  I  found 
scarcely  any  action  to  take  place,  whilst  with  a  mixture  of 
hydrogen  gas  and  carbolic  acid  or  cresol,  reduction  takes 
place  at  a  high  temperature  with  formation  as  with  carbon, 
of  benzene  or  toluene,  as  the  case  might  be.  Tervet  has 
shown  that  the  la-t  gaseous  products  yielded  by  the  almost 
exhausted  fuel  in  a  gas  retort,  consist  of  nearly  pure 
hydrogen.  He  patented  a  process  for  increasing  the  yield 
of  ammonia  from   the   coal   being   carbonised   in   the   gas 


retorts.  He  proposed  to  turn  the  final  products  of  a  finishing 
retort  consisting  mainly  of  hydrogen  into  a  retort  which 
had  been  charged  and  working  for  about  an  hour,  aud 
thus  by  supplying  hydrogen  at  the  right  period,  he  claimed 
an  increased  production  of  ammonia,  and,  indeed,  he 
proved  by  experiment  that  this  increase  is  an  undoubted 
reality  (this  Journal,  1883,  445—449).  If,  then,  the  retorts 
in  the  Dinsmore  process  are  worked  consecutively  through 
the  duct,  we  should  have  along  with  the  usual  average  gas 
from  one  retort,  the  finishing  gas  of  the  other  retort  (if  two 
were  working  through  one  duct).  The  hydrogen  at  the 
high  temperature  would  then  certainly  reduce  phenols  to 
great  advantage.  1  am  informed  that  the  retorts  are  thus 
worked  consecutively.  Again,  crude  phenol  (phenol  and 
cresol)  may  contribute  to  form  anthracene.  Kohler  has 
proved  this  (this  Journal,  18S3,  335).  Probably  in  thi* 
reaction  two  molecules  of  cresol  and  one  of  phenol 
interact : — 


-  rcii,     en, 
c,h4  \        + 

tOH       OH 
C«H4|    |    lc6H4 


C6II4  +  C6H5.OH    - 


+  CSHS  +  2  H=0. 


Finally,  it  will  be  observed  that  an  essential  difference 
between  the  ordinary  gas  process  and  the  Dinsmore  process 
is  that  in  the  ordinary  case  we  have  each  retort  acting 
independently  and  discharging  independently  its  issues  into 
the  hydraulic  main,  where,  of  course,  no  further  chemical 
change  in  the  gases  can  be  expected  to  occur  ;  but  in  the 
Dinsmore  process  we  have  the  final  issues  (hydrogen)  of 
one  retort  mingling  in  a  red-hot  pipe  with  the  earlier  issues 
of  a  neighbouring  retort,  and  we  have  now  seen  that  under 
the  circumstances  interaction  may  take  place.  The  latter 
slightly-  or  non-luminous  constituents  of  the  finishing  retort 
thus  eurich  themselves  and  become  carburetted. 

Discission-. 

The  CHAIRMAN  said  that  the  chemistry  of  gas  manufacture 
was  apparently  an  inexhaustible  field  of  interest.  Whether 
the  total  destruction  of  benzol  and  toluol  was  desirable  was, 
however,  a  serious  question,  upon  which  the  Dye  Industry 
would  have  something  to  say.  Papers  of  the  nature  of  that 
just  read  by  Mr.  Watson  Smith  were  specially  valuable  as 
indicating  to  gas  engineers  the  conditions  under  which  they 
can  produce  such  constituents  as  might  be  required  at  the 
moment.  At  one  time  the  demand  might  be  for  hydro- 
carbons for  use  in  various  industries,  at  another  the  chief 
object  would  be  to  produce  as  much  gas  and  as  little  of  by- 
products as  possible.  Mr.  Foster  being  present,  would,  he 
hoped,  give  the  meeting  the  benefit  of  his  wide  knowledge 
ami  experience  of  this  subject. 

Mr.  W.  Fostkr  said  that  he  was  glad  of  an  opportunity 
of  explaining  certain  proceedings  on  his  part  which,  as 
Mr.  Watson  Smith  had  observed,  had  given  rise  to  some 
comment.  In  November  1889  he  visited  Widnes  to  report 
on  the  character  of  the  gas  then  being  made  by  Mr.  Carr. 
The  table  before  the  meeting*  was  prepared  by  him  for  the 
purposes  of  the  paper  read  by  Mr.  Carr  at  Manchester. 
Nothing  was  said  on  that  table  as  to  the  illuminating  power 
of  the  gas  under  notice,  but  the  point  was  fully  gone  into  at 
the  time,  and  was  embodied  in  the  original  report.  He  was 
at  Widnes  for  four  days,  aud  spent  the  whole  of  the  time 
with  Mr.  Carr  at  his  works.  He  wished  to  explain,  however, 
that  he  was  not  able  to  go  fully  into  the  question  of  the  tar 
at  the  time,  though  he  took  samples  of  tar  both  from  the 
Dinsmore  duct  and  the  works  main,  each  of  which  was 
examined  and  the  results  incorporated  in  his  report,  a 
further  description  of  his  results  and  his  own  opinions  being 
expressed  in  a  discussion  at  Manchester  on  the  reading  of 
Mr.  Carr's  paper.  On  the  termination  of  that  discussion 
his  obligation  to  the  Dinsmore  Company  was  discharged. 
A  point  about  the  Dinsmore  process  as  practised  at  Widnes 
which  struck  him  as  specially  admirable  was  that  one  retort 
of  a  bed  of  six  was  drawn  and  charged  hourly.     Kach  retort 

•  See  this  Journal,  Dec.  1889,  961.  96*, 
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was  heated  for  six  hours,  and  during  all  that  time  gases 
were    coming   off   in   the   different    phases   of    destructive 

distillation  and  commingling  in  the  central  chamber  or  duct. 
When  the  workmen  wanted  to  discharge  a  retort,  all  that 
was  necessary  was  to  turn  a  special  tap,  thus  shutting  off 
that  retort  from  the  duet  and  causing  the  gas,  when  the  lid 
\  as  again  closed,  to  pass  into  the  ordinary  hydraulic  main. 
I  he  gas  was  never  subjected  to  the  action  of  water  in  the 
hydraulic  main  except  during  the  few  minutes  occupied  in 
taking  out  the  coke  and  putting  in  the  eoal.  That  was  a 
most  important  feature  of  the  process,  and  required 
emphasising.  (The  speaker  here  entered  into  a  description 
of  the  manipulation  of  the  apparatus  illustrated  by  the 
diagrams.)  The  gas  made  by  the  Dinsmore  process  al 
Widnes  was  decidedly  richer  in  heavy  hydrocarbons  than 
gas  made  in  the  ordinary  way  from  such  coal,  and  from 
a  chemical  point  of  view  was  altogether  better  as  an 
illuminating  agent.  The  particular  coal  employed  during 
his  experiments  was  Abiam  Arlcy  Mine  slack,  a  cheap  coal 
which  would  not  ordinarily  produce  the  quantity  of  gas 
■which  he  had  found  it  to  produce  by  this  process,  the 
illuminating  power  of  the  gas  being  at  the  same  time  several 
candles  higher.  When  his  results  became  known,  some  gas 
engineers  shrugged  their  shoulders.  They  held  it  impossible 
to  heat  coal  gas  without  impoverishing  it,  because  so  many 
people  had  tried  to  do  so  before  and  failed,  anil  in  this 
respect,  speaking  broadly,  such  a  view  was  correct.  But 
the  Dinsmore  process  in  operation  at  Widnes  consisted  in 
heating  for  a  limited  period  a  stream  of  crude  coal  gas 
laden  with  tar  particles  and  heavy  hydrocarbon  vapours, 
the  latter  of  which  were  capable  of  Vicing  further  decom- 
posed by  the  action  of  heat.  He  had  had  this  question 
before  him  in  another  form  for  years,  and  the  thing  was 
perfectly  intelligible.  In  examining  very  rich  coals  (say 
from  Kentucky),  which  were  so  rich  as  to  be  incapable  of 
being  distilled  for  gas  by  the  ordinary  apparatus,  either 
larger  surfaces  or  increased  temperatures  were  neci  ssary 
for  fully  developing  the  gas-producing  qualities  which  they 
possessed.  His  experiments  at  Widnes  had  fully  borne  out 
Mr.  fair's  assertions.  That  he  did  get  more  gas  was 
verified  by  the  measurements.  The  plant  and  everything 
connected  with  the  process  was  thrown  open  to  those  who 
cared  to  see  it,  and  there  were  absolutely  no  secrets  about 
the  matter.  Moreover,  the  illuminating  values  as  stated  by 
hi-  vere  fully  borne  out  by  the  complete  chemical  analyses 
of  the  samples.  He  attached  considerable  importance  to 
these  figures  because  they  had  been  arrived  at  after  very 
long  experience.  (The  speaker  here  referred  in  detail  to 
the  table  of  analyses,  ami  showed  that  the  results  brought 
forward  by  Mr.  Watson  Smith  were  in  accord  with  his  own 
original  report.)  But  there  was  one  point  about  the  experi- 
ment- that  was  questioned,  ami  very  properly  so,  ami  that 
was  the  extreme  lowness  of  the  specific  gravity.  Nobody 
had  yet  accepted  those  figures  as  exact  without  reserve,  and 
they  were  still  under  surveillance.  It  was.  however,  not  his 
business  to  write  history,  but  to  try  to  make  it ;  and  he  had 
therefore  left  the  gas  engineers  to  dispute  over  this  matter 
among  themselves.  He  had  been  taken  to  task  because  his 
observations  on  specific  gravity  and  illuminating  power 
were  not  in  accordance  with  statements  in  the  text-books. 
He  would  leave  the  engineers  to  settle  that  point,  merely 
observing  that  the  only  way  in  which  they  could  properly 
do  so  was  to  bring  forward  actual  experiments  proving  the 
opposite.  Having  dealt  with  many  sorts  of  coal,  and  finding 
that  by  means  of  high  temperatures  he  could  split  up  the 
tars,  Mr.  Carr's  results  were  quite  intelligible  to  his  mind. 
Given  a  coal,  the  amount  of  tar  would  vary,  and  in  such 
cases  the  amount  of  gas  would  vary  also.  Where  there 
was  more  gas  there  would  be  less  tar,  because  the  amount 
of  coke  was  found  to  be  a  pretty  constant  quantity.  That 
had  been  shown  over  and  over  again.  In  the  case  of  the 
carbohydrates,  matters  were  not  so  simple,  because  the 
amount  of  coke  was  much  smaller:  but  with  ordinary  coal 
the  coke  was  fairly  constant  and  the  changes  were  rung  on 
the  tar.  Supposing  a  hydrocarbon  like  ethane  were  decom- 
posed by  beat,  thu: — cdl,  =  (II,  +  II...  The  two  volumes 
of  the  ethane  furnished  two  volumes  of  ethylene  anil  two 
volumes  of  free  hydrogen,  the  total  lighting  efficiency  of 
the  new  bodies  being  greater  'ban  that  of  tin-  old.     Further, 


it  was  known  that  marsh  gas  was  of  itself  non-luminous ; 
yet  if  the  amount  of  air  supplied  to  it  during  combustion 
were  modified  it  became  luminous.  The  luminosity  could 
only  be  explained  on  the  assumption  that  free  carbon  or 
hydrocarbon  vapours  were  produced.  It  was  difficult  to 
prove  the  production  of  these  hydrocarbons,  but  nevertheless 
he  believed  it  was  a  fact.  So  it  was  with  other  bodies. 
Therefore  if  marsh  gas,  which  was  a  saturated  hydrocarbon, 
could  thus  be  made  to  yield  a  luminous  flame,  it  might  be 
inferred  that  it  was  dm'  to  the  temporary  production  of 
other  hydrocarbons  presumably  unsaturated.  He  would 
point  to  an  equation  illustrating  this  assumption.  If  they 
took  marsh  gas,  CH4,  they  might,  hvpotheticallv,  suppose 
acetylene,  (\.H.:,  to  be  produced.  Thus.  2  (  H4  =  C,Ha  +  3  H.:. 
Marsh  gas,  as  he  had  said,  was  non-luminous,  but  was 
rendered  luminous  by  the  least  trace  of  acetylene.  So  that 
if  by  the  Dinsmore  or  any  similar  process  acetylene  were 
produced,  each  four  volumes  of  marsh  gas  would  give  two 
volumes  of  acetylene  and  six  volumes  of  free  hydrogen, 
not  merely  an  increase  in  volume,  but  the  communication 
of  illuminating  power  to  that  which  was  previously  non- 
luminous.  Dr.  Percy  Frankland  had  determined  the 
lighting  values  of  the  paraffin  C;lli;,  and  also  of  the  olefine 
C;H4.  The  speaker  thought  it  desirable  to  coin  an  expression 
for  such  lighting  values,  and  therefore  preferred  the  expres- 
sion "  specific  illuminating  power  "  of  a  given  substance. 
The  specific  illuminating  power  of  ethylene  (C3H4)  was 
much  greater  than  that  of  ethane.  (.';H,-.,  ami  he  had  no 
hesitation  in  advancing  the  opinion  that  the  specific  illumi- 
nating power  of  acetylene,  C.H.,,  would  be  found  on  determi- 
nation to  be  much  greater  than  that  of  ethylene.  ('II,, 
because  it  was  a  les^  saturated  substance.  For  these  and 
analogous  reasons  he  considered  that  the  Dinsmore  pi 
if  they  could  only  heat  up  to  the  necessary  point  and  supply 
the  duct  with  gases  of  these  various  characters,  posi 
all  the  elements  of  success.  The  difficulty  was  to  regulate 
the  temperature  so  as  to  resolve  these  saturated  or  anal 
bodies  into  non-saturated  bodies  known  to  be  luminous. 
As  Mr.  Wats. m  Smith  had  pointed  out  at  Manchester,  there 
were  several  ways  of  representing  the  matter,  lie  was  -til 
convinced,  however,  that  the  results  of  the  process  were,  as 
he  hail  stated  in  his  original  report,  due  to  the  breaking  up 
of  the  hydrocarbons.  lie  did  not  like  to  go  further  than 
that  at  the  time.  There  were  contracts  at  the  back  of  his 
observations;  and  gentlemen  engaged  in  trade  would  know 
what  that  meant.  Therefore  having  regard  to  the  tar.  he 
had  confined  himself  to  stating  that  there  was  less  benzene 
and  the  light  naphthas,  kss  light  oils,  more  of  the  heavy 
oils  up  to  anthracene,  and  more  pitch  than  in  ordinary  tar, 
quantities  by  volume  being  given.  Probably  by  mere 
accident  the  sample  of  Dinsmore  tar  which  he  had  examined 
was  more  than  usually  viscous,  it  being  difficult  to  get  the 
water  from  the  tar  by  allowing  it  to  stand.  With  reference 
to  the  low  specific  gravity  of  the  Dinsmore  gas,  he  thought 
that  his  hearers,  as  chemists,  would  concede  that  if  one 
could  make  acetylene  or  any  similar  hydrocarbon  from 
marsh  gas.  thereby  giving  it  a  higher  illuminating  power, 
that  was  a  possible  explanation  of  the  effect  of  the  Dinsmore 
process.  The  carbon  and  hydrogen  densities  of  the  heavy 
hydrocarbons  were  very  suggestive,  and  pointed  clearly  to 
the  conclusion  that  they  were  bodies  of  the  olefine  rather 
than  of  the  paraffin  type.  Mr.  Watson  Smith  had  referred 
to  the  absence  of  carbonic  acid  gas.  There  was  some  mis- 
understanding, as  this  body  was  always  present  in  the 
Dinsmore gas.  Column  I.  of  the  table  gave-  the  specific  gravity 
of  a  specimen  of  Dinsmore  gas  after  passing  through  a  lime 
purifier.  The  same  column  gave  the  amount  of  CO.,  and 
ILS  before  the  action  of  the  lime,  and  the  following 
of  the  same  column  gave  the  composition  of  the  sample 
after  the  complete  removal  of  H-Sandco,.  The  figures 
of  the  second  column  gave  the  composition  of  another 
specimen  of  Dinsmore  gas  after  its  passage  through  a  lime 
purifier,  while  the  third  column  gave  the  composition  of  a 
n  of  town  gas  (a  mixture  of  Dinsmore  and  ordinary 
gas)  after  its  passage  through  an  oxide  of  iron  purifier  only. 
It  would  he  -ecu  that  the  elude  gas  contained  L' •  T.'i  \  ohmics 
per  cent,  of  II..S  ami  COs.  Some  people  who  had  argued 
this  question  had  inquired:  "  Where  are  the  sperm  candles 
you  claim  to  get  from  the-e    I.  w  gallons  of   tar?"      Hut  the 
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question  could  uot  be  so  discussed,  the  expression  "  illumi- 
nating power  equal  to  so  many  candles "  being  merely  a 
convenient  form  of  representing  lighting  values.  The 
carbonic  oxide  was  by  no  means  exceptional.  Its  correct 
determination  was  troublesome.  His  friend  Professor 
Thomson  of  King's  had  privately  expressed  to  him  his  own 
experience  of  such  difficulty.  It  was  removed  by  means  of 
cuprous  chloride.  A  mixture  of  gases  containing  carbonic 
oxide  would  even  after  three  successive  treatments  contain 
a  trace  of  carbonic  oxide  sufficient  to  vitiate  the  determina- 
tion of  the  free  hydrogen  when  based  on  the  amount  of  I 
oxygen  needed. 

.Air.  F.  Scuddeb  said  that  he  would  like  to  be  informed  as 
to  the  illuminating  power  of  the  town  gas  as  compared  with 
the  Dinsmore  gas. 

Mr.  W.  FOSTEB  replied  that  he  would  have  given  the 
figures,  but  feared  to  be  wearisome.  He  would  now  give 
them  from  Ins  report. 

Column  I. 

Candles. 
Dinsmore  gas  after  purification  with  lime.  ,...21'8 

Column  II. 

Candles. 
Dinsmore  gas  after  purification  with  lime. . .  .22*3 

Column  III. 
Town  gas  after  purification  with  oxide  of  iron  18"6 

He  might  add  that  he  strongly  believed  in  the  process. 
One  of  its  chief  advantages  would  be  that  it  would  enable 
the  cheaper  classes  of  coal  to  play  a  very  different  part 
from  what  they  did  a  few  years  ago.  There  was  no  merit  in 
making  22-eandle  gas.  At  Widnes  the  Corporation  was 
under  contract  to  supply  gas  of  much  lower  illuminating 
power.  Hut  the  Dinsmore  process  enabled  Mr.  Carr  to  use 
a  coal  which  he  could  not  possibly  employ  in  the  ordinary 
method  of  distillation.  He  certainly  robbed  his  tar  to  the 
extent  of  about  33  per  cent,  in  order  to  attain  this  result  ; 
but  if  he  could  use  a  coal  not  usually  considered  as  a  gas 
coal,  and  obtainable  at  a  lower  price,  and  still  make  his  gas 
as  good  or  better,  that  was  a  very  important  point.  Cannel 
coal  was  already  becoming  scarce  in  this  country,  and  the 
freight  from  America  was  so  great  as  to  prohibit  the  use  of 
American  cannel  in  this  country.  Everything  therefore 
tended  to  force  the  gas  engineer  to  fall  back  on  inferior  coal. 
But,  as  the  (  hairman  had  said,  it  would  always  be  a  question 
of  gas  or  tar;  and  that  question  must  of  course  be  settled 
by  the  relative  market  values  of  products. 

Mr.  F.  Scuddeb  remarked  that  the  increase  of  illuminating 
power  in  the  Dinsmore  gas  was  about  17  per  cent,  lint  it 
was  to  be  noted  that  the  ordinary  town  gas  contained  2  per 
cent,  of  carbonic  acid.  If  that  carbonic  acid  were  taken  out 
the  illuminating  power  of  the  gas  would  be  increased  by 
10  per  cent.  There  was  also  another  very  ugly  figure  in  the 
analysis  of  the  town  gas,  namely,  free  nitrogen  1'  1,  whereas 
the  Dinsmore  gas  showed  only  0'5,  which  entailed  little  loss 
of  illuminating  power.  If  these  two  faults  were  corrected 
(and  it  was  to  be  remarked  that  the  quantity  of  nitrogen 
was  extraordinary)  it  would  be  found  that  the  illuminating 
power  of  the  two  gases  was  practically  the  same.  It  would 
be  interesting  to  know  what  kind  of  hydrocarbons  the6-6 
was  composed  of  ;  for  instance,  what  was  the  proportion  of 
benzene  vapour  ?  He  would  also  be  glad  to  know  how  long 
the  gas  was  kept  before  it  was  tested.  He  could  quite 
understand  gas  being  prepared  with  tar  at  230°  F.,  in  which 
case  the  illuminating  power  would  be  increased ;  but  if  the 
gas  were  kept  for  two  days  the  illuminating  power  would  go 
back,  and  the  hydrocarbons  would  condense  from  the  gas. 
No  experiments  had  been  brought  forward  to  show  the 
permanent  character  of  the  Dinsmore  gas. 

Dr.  C.  R.  Alder  Weight  had  not  had  the  advantage  of 
hearing  the  earlier  part  of  the  paper,  and  was  therefore 
running  the  risk  of  putting  questions  which  need  not  have 
been  put  if  he  had  been  present  from  the  first.  He  would 
like  to  know  precisely  what  the  terms  "  carbon  density  "  and 
"hydrogen    density"    referred    to   in    the   table   displayed 


giving  the  relative  compositions  of  "  Dinsmore  gas  "  and 
"  town  gas."  He  thought  he  understood,  but  was  not  quite 
sine.  He  assumed  that  they  referred  to  the  average  state 
of  condensation  in  the  hydrocarbons  other  than  marsh  gas  ; 
so  that,  taking  the  first  specimen,  5 '3  per  cent,  of  hydro- 
carbons containing  carbon  at  the  density  of  a  little"  less 
than  -3  would  contain  about  the  same  amount  of  carbon  as 
would  be  present  in  about  15  per  cent,  of  CO.  In  other 
words,  he  understood  "  carbon  density  "  to  mean  the  average 
number  of  carbon  atoms  per  molecule  of  the  hydrocarbons. 
If  that  were  the  correct  interpretation,  he  could  not  see  that 
the  figures  were  much  in  excess  of  those  ordinarily  obtained 
with  gas  coal,  or  gas  coal  with  cannel.  He  remembered 
years  ago  making  some  analyses  of  Rochdale  gas  by 
Bunsen's  method,  where  the  amount  of  hydrocarbons 
absorbable  by  fuming  sulphuric  acid  ranged  between  five 
and  seven,  and  represented  an  amount  of  carbon  condensa- 
tion equivalent  to  from  a  little  under  to  rather  over  three 
atoms  of  carbon  in  the  molecule.  In  other  words,  the  carbon 
was  in  a  more  condensed  state  on  the  average  than  in 
ethylene  approximately  in  the  same  state  of  condensation  as 
in  propylene.  Analogous  results  were  obtained  more  than 
30  years  ago  by  liunsen  with  Manchester  gas,  ami  described 
in  his  "  Gasometry."  He  would  like  to  know  hew  the  figures 
were  obtained  for  the  percentages  of  hydrocarbons,  whether 
by  fuming  acid  or  bromine;  and  if  there  were  any  certainty 
that  other  hydrocarbons  of  the  paraffin  class  (e.g.,  dimethyl 
or  ethane)  were  wholly  absent ;  for  if  not,  the  ordinary 
method  of  determining  hydrogen  marsh  gas  and  carbonic 
oxide  would  be  wholly  fallacious.  Assuming  that  the  town 
gas  "as  made  from  the  same  coal  as  the  Dinsmore  gas — and 
even  apart  from  that  assumption — it  was  difficult  to  under- 
stand how  one  could  materially  diminish  the  amount  of 
marsh  gas  and  correspondingly  increase  the  amount  of 
hydrogen,  and  yet  keep  the  density  practically  constant. 
It  seemed  at  first  sight  as  if  the  figures  quoted  were 
incompatible  in  that  respect.  Then  as  regarded  the  hydro- 
gen density  in  the  hydrocarbons,  he  would  like  to  know  how 
the  figures  had  been  determined.  As  they  stood  they 
indicated  that  the  hydrocarbons  belonged  to  the  ethylene 
series ;  so  that  benzene  and  less  hydrogenised  hydrocarbons 
would  seem  to  be  almost  wholly  absent.  He  did  not  know 
if  that  was  the  result  of  the  breaking  up  taking  place  in  the 
duct ;  but  if  it  were,  it  was  then  not  difficult  to  understand 
how  tlie  total  volume  of  gas  produced  was  increased  y  the 
process.  He  did  not  gather  that  the  actual  yield  of  tar 
constituents  had  been  calculated  out  per  ton  of  coal.  The 
percentages  of  the  various  constituents  contained  therein 
were  intelligible  enough  as  they  stood  ;  but  if  one  reckoned 
them  per  ton  of  coal,  it  might  he  that  in  one  case  one  would 
get  only  one-third  the  proportion  obtained  in  another  ease, 
and  so  on  ;  it  was  obvious  that  the  percentage  compositions 
alone  did  not  tell  the  whole  story.  He  was  asking  these 
questions  simply  for  his  own  satisfaction,  and  trusted  that 
they  were  uot  out  of  place. 

The  Chairman  felt  that  the  course  of  the  discussion  had 
placed  him  in  a  condition  of  some  difficulty,  inasmuch  as 
although  Mr.  "Watson  Smith  was  the  author  of  the  paper 
before  the  meeting,  the  criticisms  and  questions  which  it 
had  called  forth  were  addressed  chiefly  to  Mr.  Foster. 
Under  the  circumstances,  therefore,  he  would  call  upon  that 
gentleman  to  reply. 

Mr.  W.  Foster  replied  that  in  the  first  place  he  would 
like  to  call  attention  to  the  town  gas  given  in  the  right  hand 
column.  If  the  carbonic  anhydride  were  removed  the 
density  would  work  out  to  "382.  It  was  obviously  para- 
doxical, however,  to  have  a  gas  of  that  high  value  and  very 
low  specific  gravity.  Mr.  Scudder  had  inquired  about  the 
heavy  hydrocarbons,  and  the  answer  to  him  would  apply 
also  to  Dr.  Wright.  The  volume  of  those  hydrocarbons 
was  determined  by  absorption  with  Xordhausen  sulphuric 
acid.  The  amount  of  carbonic  anhydride  produced  l>\ 
these  bodies,  and  the  amount  of  oxygen  needed  for  their 
combustion,  furnished  the  experimental  data.  The  figures 
for  tin-  carbon  and  hydrogen  densities  gave  the  average 
molecular  composition  of  the  substances  present.  There  was 
no  attempt  made  to  differentiate  the  substances  classed  under 
the  head  "  heavy  hydrocarbons,"  that  being  quite  impossible 
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at  the  time.  But  the  specific  gravity  of  the  sample  was 
taken  at  the  time  by  means  of  a  special  globe  kindly  made 
for  him  by  Mr.  Lennox,  of  the  Eoyal  Institution,  to  whom 
he  was  much  indebted  in  many  ways.  The  pas  was  always 
kept  for  a  day  in  a  holder  exposed  to  the  air  laterally  in 
the  month  of  November.  No  attempt  whatever  had  been 
made  to  nurse  the  gas.  He  had  gone  down  to  YVidnes 
under  somewhat  exceptional  circumstances,  but  though 
aware  of  sonic  hostility  to  the  process  he  had  tried  to  keep 
a  perfectly  judicial  mind,  and  had  recorded  everything  as  he 
had  found  it.  If  there  bad  been  any  attempt  at  padding,  the 
amount  of  carbonic  anhydride  in  the  town  gas  remarked 
upon  by  Mr.  Scudder  would  have  been  different.  He 
scarcely  ever  found  a  sample  of  coal-gas  containing  less 
than  1  per  cent,  of  nitrogen.  One  did  not  like  to  call  in 
question  the  work  of  a  confrere ;  but  a  distinguished 
chemist,  who  was  probably  a  member  of  that  Society,  bad 
quite  recently  recorded  as  much  as  10  per  cent.  He  thought 
he  knew  how  he  bad  found  that  figure,  and  why.  Certainly 
1  per  cent,  could  not  be  considered  high,  when  it  was 
remembered  that  coal-gas  was  passed  through  purifiers  to 
which  the  air  had  access  during  the  transfer  of  material  for 
purification.  Air  was  always  introduced  in  small  quantity 
during  the  charging  of  the  retorts  and  through  the  action 
of  the  gas  exhauster. 

Mr.  Watson  Smith,  in  answer  to  Dr.  Alder  Wright, 
desired  to  say  that  the  yield  of  tar  per  ton  of  coal  carbonised 
in  the  ordinary  retorts  is  about  11  galls.  The  same  coal 
carbonised  by  the  Dinsmore  process  would  yield  about 
7  galls,  per  ton.  It  must,  however,  he  borne  in  mind  that 
the  coal  from  which  these  quantities  of  tar  are  obtained  is 
of  low  class  quantity,  a  good  Arley  mine  coal  yielding 
from  12  to  13  galls,  of  tar  per  ton.  He  also  wished  to 
say  one  word  with  regard  to  the  absence  of  carbon  dioxide 
in  Dinsmore  gas,  which  was  the  only  point  upon  which 
he  had  seemed  to  be  at  variance  with  Mr.  Foster.  He  bad 
founded  his  views  on  that  head,  and  it  now  appeared 
erroneously,  at  the  Manchester  meeting,  from  statements  he 
had  heard  there  and  had  taken  to  be  originated  by  Mr. 
Foster.  Now  that  Mr.  Foster  assured  him  that  the  result 
he  hail  mentioned  was  not  really  in  accordance  with  his 
figures,  he,  of  course,  withdrew  the  application  of  his  theory 
accounting  for  it.  At  the  same  time  he  believed  that  the 
reaction  would  be  in  that  direction,  for  if  carbon  dioxide 
passed  into  a  duct  containing  red  hot  carbon  it  must  be 
reduced  to  some  extent. 

Mr.  F.  Sitdder  remarked  that  in  that  case  the  carbonic 
oxide  would  increase  ;  whereas,  according  to  the  analyses,  it 
was  less  in  the  Dinsmore  gas  than  in  the  town  gas. 

Mr.  W.  Foster  replied  that  there  was  no  evidence  before 
them  yet  as  to  what  the  town  gas  was  before  the  Dinsmore 
gas  was  mixed  with  it,  and  he  thought  that  the  Dinsmore 
Company  were  a  little  at  fault  in  that  matter.  They  would 
like  to  know  exactly  what  an  ordinary  coal  would  do  by  the 
ordinary  method,  and  then  ascertain  how  the  same  coal 
behaved  under  the  Dinsmore  method.  He  was  informed  that 
Mr.  Duxburv,  of  Darwen,  had  instituted  experiments  of  the 
character  he  had  suggested. 


BOTTINGER'S  new  reaction  for  tannic 

AND   GALLIC   ACIDS. 

BY    WATSON    SMITH. 

Mi;.  Watson  Smith  illustrated  this  reaction  by  heating 
separately  small  quantities  of  the  above  acids  with  double 
their  weight  of  phemlhydra/.ine  for  a  few  minutes  to  a 
temperature  slightly  over  loo  t'.,  adding  a  little  water,  and 
boiling  for  a  few  seconds,  and  then  allowing  a  drop  or  two 
from  either  vessel  to  fall  into  large  beakers  containing  water 
which  bad  been  made  alkaline  with  caustic  soda. 


In  the  ease  of  the  tannin  compound,  a  beautiful  blue 
colouration  was  developed,  gradually  subsiding  into  yellow, 
whilst  in  that  of  the  gallic  acid  hydrazide,  an  orange  or 
golden  yellow  colouration  was  produced. 

The  details  of  this  method  and  its  rationale  will  be  found 
on  page  555. 

DISCUSSION. 

The  Chairman  said  that  the  chemistry  of  these  allied  but 
totally  different  acids  was  always  a  matter  of  interest,  but 
in  the  present  case  the  meeting  had  to  consider  an  entirely 
novel  reaction.  He  hoped  that  if  there  were  any  members 
present  who  had  studied  these  bodies  and  their  reactions, 
they  would  give  the  meeting  the  benefit  of  their  views  as  to 
the  practical  applicability  of  such  a  process  as  Mr.  Watson 
Smith  had  described. 

Mr.  Chowder  inquired  whether  the  reaction  was  intended 
as  a  test  for  quantitative  purposes,  or  whether  it  was  simply 
a  qualitative  test  ? 

Mr.  Watson  Smith  replied  that  at  present  the  reaction 
was  simply  qualitative,  but  what  it  might  come  to  ultimately 
he  did  not  know. 

Mr.  Crowder  asked  if  it  was  to  be  regarded  as  a 
qualitative  reaction  which  might  be  used  for  a  quantitative 
process  ? 

Mr.  Watson  Smith  replied  in  the  affirmative. 

Mr.  C.  F.  Cross  inquired  whether  the  reaction  had  been 
studied  so  far  as  to  determine  the  constitution  of  the  bodies  ? 

Mr.  Watson  Smith  replied  that  it  had  been  studied  by 
Herr  Bottinger,  and  that  a  detailed  account  of  the  research, 
so  far  as  it  had  gone,  was  given  in  the  article  from  which 
he  had  quoted.  There  appeared  to  be  a  certain  amount  of 
mystery  in  connexion  with  the  substances  which  had  as  yet 
been  only  partially  isolated. 


— =«*cceeee=- 


SOME   CONSIDERATIONS   ON   THE  CHEMISTRY 
OF   HYPOCHLORITE   BLEACHING. 

BY    C.    F.    CROSS    AND    E.    J.    BEVAN. 

With  the  assistance  of  our  friend  and  pupil,  Mr.  F.  E. 
Nelson,  we  are  investigating  the  reactions  which  take  place 
in  the  processes  of  bleaching  vegetable  fibres,  confining 
ourselves  for  the  present  to  those  in  which  the  chloroxvgcn 
compounds  are  used. 

In  the  subjoined  brief  account  of  our  results  we  shall 
endeavour  to  elucidate  the  following  points  : — 

(«.)  Bleaching  by  means  of  the  hypochlorites  is  attended 
with  cblorination  of  the  fibre  constituents,  more  or  less, 
according  to  the  nature  of  the  basic  constituent  of  the 
bleaching  solution  and  the  condition  of  the  fibre  substance. 

(6  )  The  cblorination  is  conspicuously  less  in  the  case  o£ 
magnesium  hypochlorite — prepared  by  double  decomposition 
from  bleaching  powder— and  still  less  in  the  case  of  solutions 
prepared  by  electrolysis  of  MgCUAq. 

(c.)  The  evidences  of  chlorination  are  :  (1),  a  portion  of 
the  chlorine  of  the  bleaching  solution  does  not  revert  to  the 
condition  of  hydracid,  i.e.,  chloride,  and  in  consequence,  a 
portion  of  the  base  with  which  it  was  combined  as  hypo- 
chlorite, is  otherwise  combined  than  as  chloride  in  the 
exhausted  mixture  (solution  and  fibre  substance) ;  ('J), 
"organic  "  chlorides  are  present  in  the  washed  pulp. 

(</.)  The  factor  of  chlorination  differentiates  bleaching 
by  means  of  hypochlorites  from  those  processes  in  which 
the  only  possible  factors  are  oxidation  anil  hydrolysis,  e.g., 
bleaching  with  permanganates  ami  hydrogen  peroxide. 

(c.)  The  cause  of  cblorination  lies  in  the  presence  of 
ketonic  oxygen  in  the  fibre  constituents  (non-cellulose). 
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Also  the  following  points  of  practical  rather  than  theoretical 
import : — 

(/.)  The  simple  and  accurate  method  of  determining  the 
"  free  base  "  in  hypochlorite  solutions,  by  direct  titration 
after  destroying  the  hypochlorite  by  means  of  hydrogen 
peroxide. 

(y.)  As  a  result  of  such  determinations,  that  the  propor- 
tion of  free  base  to  hypochlorite,  in  solutions  made  from 
bleaching  powder  at  various  concentrations,  varies  inversely 
with  the  concentration. 

(A.)  That  bleaching,  to  be  efficient,  economical,  and  safe 
requires  a  careful  regulation  of  the  several  factors  ;  these  are, 
translated  from  their  more  theoretical  expression  under  (d), 
nature  and  proportion  of  the  basic  constituent,  both  free 
and  combined ;  the  temperature  of  the  solution ;  and  the 
nature  (composition)  of  the  negative  or  oxidising  con- 
stituents. 

({.)  The  presence  of  organic  chlorides  in  bleached 
esparto  and  straw  pulps  is  a  probable  result  of  the  bleaching 
process,  requiring  the  careful  attention  of  the  paper-maker. 

Before  proceeding  to  our  experimental  matter,  we  may, 
perhaps,  be  allowed  to  offer  a  few  considerations  in  a  priori 
elucidation  of  these  several  heads  of  the  subject. 

(«.),  (/).),  (c).  If  the  chlorine  of  a  hypochlorite  solution 
act  only  indirectly,  if,  i.e.,  C1..0,  act,  as  regards  bleaching,  as 
Oj,  it  will  revert  in  the  process  entirely  to  the  hydracid,  that 
is,  to  Cad;.  Chlorine  or  base  otherwise  combined,  at  the 
conclusion  of  the  bleaching,  than  as  calcium  chloride,  is  an 
indication  that  the  process  is  complicated  by  other  reactions, 
e.g.,  chlorination  of  the  fibre  constituents.  Deficiency  of 
"  total  chlorine,"  would  indicate  loss,  either  as  volatile  ClO- 
compounds,  or  an  organic  chloride  of  low  molecular  weight, 
e.g.,  chloroform.  By  means  of  the  inorganic  constants 
alone,  therefore,  the  problem  of  their  mode  of  action  admits 
of  solution  in  general  terms,  and  the  experimental  evidence 
which  we  have  to  offer  in  this  paper  is  chiefly  concerned 
with  these. 

Bleaching  consists  for  the  most  part  in  the  isolation  of  a 
pure  cellulose  from  a  compound  cellulose.  Such  is  the 
cotton  bleach  (cloth  aud  yarn)  and  the  linen  "  bottom 
bleach"  (almost  exclusively  cloth),  as  well  as  the  prepara- 
tion of  pulps  for  white  papers.  In  these  cases  the  bleaching 
process  proper  is  preceded  by  a  severe  treatment  of  the  raw 
material — generally  a  digestion  with  alkaline  lye  at  high 
temperatures — which  removes  the  greater  proportion  of  the 
non-cellulose  constituents,  leaving  the  bleaching  solution 
little  more  than  residues  of  these  to  deal  with.  In  contra- 
distinction to  these,  there  are  the  kinds  of  bleaching  which 
are  well  called  "  whitewash  "  bleaches,  in  which  the  purpose 
is  to  whiten,  as  far  as  possible,  a  compound  cellulose  itself, 
by  removing  colouring  matters,  either  adventitious  {e.g., 
chlorophyll  aud  proteid  residues)  or  products  of  change  of 
the  fibre  substance.  In  such  bleaches  the  purpose  is  to 
resolve  the  eompound  cellulose  as  little  as  possible,  for 
resolution  means  loss  of  weight  and,  in  eases  where  the 
fibre  is  made  up  of  units  of  microscopic  length — as  in  jute, 
with  an  ultimate  fibre  of  2 — 3  mm. — serious  loss  of  strength. 
In  this  category  we  include,  in  addition  to  jute  bleaching, 
whether  for  textiles  or  coloured  papers,  the  various  treat- 
ments of  linen  yarn  known  as  "  creaming,"  "  half,"  and 
"  three-quarters  "  bleach,  and  also  some  of  the  paper-makers' 
bleaches  for  low-grade  papers.  In  all  these  cases  the  con- 
sumption of  the  bleaching-ageut  is  relatively  high.  This, 
of  course,  immediately  follows  from  the  more-oxidisable 
character  of  the  non-cellulose  constituents  of  fibres.  The 
distinction  in  this  respect  between  cellulose  and  non-cellulose 
may  be  more  definitely  expressed  in  terms  of  their  actual 
constitution,  so  far  as  ascertained.  In  the  latter  we  have 
ketonic,  aldehydic,  and  hydroxylic  oxygen,  either  or  all,  with 
the  "  reactivity  '  characteristic  of  the  presence  of  the  CO, 
COH,  and  OH  groups  (Watts'  Diet.,  New  Ed.,  Art.  Cellu- 
lose ;  also  C.  S.  J.,  1889,  199,  and  1890,  1),  whereas  in 
cellulose  we  find  none  of  the  reactivity  characteristic  of  an 
aldehyde  or  ketone  ;  and  even  the  hydroxyls,  if  present  as 
such,  are  abnormally  inactive.  The  directions  of  attack 
presented  by  such  compounds  to  the  alkaline  hypochlorites 
are,  in  the  case  of  the  non-cellulose  constituents,  obviously, 


oxidation  aud  hydrolysis,  and  in  lesser  degree,  also  chlorina- 
tion, the  cellulose,  on  the  other  hand,  remaining  inert  so 
long  as  a  certain  limit  of  intensity  of  cxy-hydrolytic  action 
is  not  exceeded. 

As  subjects  of  experiment,  we  have  confined  ourselves  for 
the  most  part  to  esparto  and  wood  pulps  prepared  by  the 
alkali  process,  as  practised  in  a  '*  news"  mill ;  that  is,  pulps 
boiled  so  as  to  retain  a  maximum  of  non-cellulose  con- 
stituents consistent  with  the  degree  of  whiteness  required 
for  cheap  printing  papers.  As  bleaching  agents,  we  have 
investigated  the  hypochlorites  of  calcium,  sodium,  and 
magnesium — the  two  latter  prepared  by  double  decomposition 
from  the  former — and,  in  addition,  the  solutions  prepared 
by  electrolysis  from  magnesium  chloride. 

(_/".)  A  satisfactory  method  of  estimating  the  oxides  in 
presence  of  the  hypochlorites  (of  the  alkali  and  alkaline 
earths)  has  not,  so  far  as  we  are  aware,  been  proposed.  The 
usual  method  of  destroying  the  hypochlorite  by  ammonia, 
boiling  off  the  excess  and  estimating  the  residual  oxide,  is 
open  to  an  error  resulting  from  the  interaction  of  ammonia  and 
hypochlorous  acid,  with  formation  of  a  volatile  compound 
containing  the  elements  of  the  latter  combined  with  ammonia 
(Cross  and  Bevan,  Proc.  C.S.  1890,22).  That  the  results 
obtained  are  in  excess  of  the  actual  amount  of  free  lime 
present  we  have  found  by  comparison  of  this  method  with 
those  about  to  be  described.  The  cause  is  obviously  due 
to  the  loss  of  chlorine  and  the  setting  free  of  the  equivalent 
of  base. 

The  destruction  of  the  hypochlorite  by  means  of  a 
solution  of  arseuious  acid  containing  a  known  quantity  of 
alkali,  and  subsequent  titration  of  the  total  alkalinity,  is  un- 
satisfactory from  the  want  of  sharpness  of  the  colourchanges 
with  the  ordinary  indicators.  Sulphite  of  soda,  oxidised  by 
the  hypochlorites  to  the  neutral  sulphate,  appears  to  satisfy 
the  required  conditions  ;  and  the  results  obtained  by 
subsequently  titrating  the  free  base  in  presence  of  phenol- 
phthalein,  are  concordant  aud  in  fair  agreement  with  those 
obtained  by  a  method  which  we  describe  last,  but  which  we 
should  put  first  in  order  of  simplicity  and  accuracy.  This 
method  consists  in  destroying  the  hypochlorite  with  hydrogen 
peroxide,  which  may  obviously  be  used  in  excess  without 
affecting  the  subsequent  titration — and  estimating  the 
residual  free  base  with  acid ;  allowance  being,  of  course, 
made  in  calculating  the  result  for  the  acidity  of  the  peroxide 
solution. 

We  subjoin  the  results  of  estimating  the  free  lime  iu 
filtered  solutions  of  calcium  hypochlorite,  which,  besides 
illustrating  the  method,  bring  out  a  fact  of  some  practical 
importance,  viz.,  that  in  dissolving  bleaching  powder  the 
quantity  of  free  lime  taken  up,  calculated  upon  the  chlorine 
strength,  varies  inversely  with  the  concentration,  i.e.,  is 
approximately  constant  for  the  unit  volume  of  solution. 

Hydrogen    peroxide  :     "  10     vol."     solution.       Acidity, 

1  cc.  =  0-34  cc.  -    acid. 
10 

Hypochlorite  solution  :   10  cc.  used  in  each  determination. 


CcHjOj- 


10   grins,  bleaching  powder 
to  100  cc 

75  grms.  bleaching  powder 
to  100  cc 

5'0  grins,  bleaching  powder 
to  100  cc 

2'5  grms.  bleaching  powder 
to  100  cc 


S-50 
6-30 
4-30 
2-15 


free  CaO 
per  10  cc. 


0-0070 
0-0073 

0-00S7 
0-0078 


Ratio. 
Free  CaO 

to  Cull  as 

Ca(OCl    . 


1  :  20 
1:11 

1:8 
1:  i'fi 


The  proportion  of  free  to  total  combined  CaO  in  the 
bleaching  power  itself  has  been  found  by  O'Shea*  (C.  S.  J., 
1883,  417)  to  be  about  1:2,4;  one-half  of  the  combined 
CaO,  however,  reverts  on  solution  to  CaCL,  the  other  half 

'  These  determinations  were  made  by  means  of  he  amnionic 
method. 
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remaining  combined  with  the  chloroxygen  group.  The 
ratio  of  free  to  combined  ( !a< )  expressed  uniformly  with 
those  of  the  last  column  of  the  above  table  is  1:1,2;  i.e., 
in  a  mixture  of  bleaching  powder  and  water  there  is  nearly 
as  much  Cat)  free,  as  in  combination  as  hypochlorite. 

It  is  obvious,  therefore,  that  a  sodium  hypochlorite  solution 
prepared  by  double  decomposition  from  an  unfiltered  solution 
of  bleaching  powder  will  contain  free  soda  in  this  propor- 
tion :  prepared,  on  the  other  hand,  from  a  clear  solution,  the 
proportions  will  be  those  of  the  above  tabic. 

Magnesium  hypochlorite  solutions  similarly  prepared  show, 
on  the  other  hand,  a  minimum  basicity,  owing  to  the  relative 
insolubility  of  the  oxide.  These  points  are  worthy  of  note 
in  connexion  with  the  practical  work  of  bleaching. 

We  now  pass  to  the  experimental  investigation  of  the 
bleaching  process  itself. 

The  points  which  we  aimed  at  determining  in  the  first 
place  was,  as  already  explained,  (1),  the  proportion  of  base 
combined  otherwise  than  as  chloride  in  the  exhausted 
mixture  (solution  and  pulp)  ;  and  (2),  the  distribution  of 
the  chlorine.  As  regards  (1),  the  data  required  are  relative 
rather  than  absolute,  and  we  have  taken  as  the  measure 
of  this  factor  the  volume  of  standard  acid  required  to 
neutralise  in  presence  of  methyl  orange.  The  numbers 
obtained  afford  certainly  minimum  values  for  base  not 
reverting  to  chloride,  and  a  sufficiently  exact  comparison  of 
the  various  solutions  for  the  purposes  of  this  investigation. 

In  our  first  experiments  the  conditions  were  such  as  obtain 
in  the  ordinary  process  of  bleaching.  The  well-washed  pulps 
(esparto  and  wood)  were  digested  at  ordinary  temperatures 


with  the  bleach  liquor  diluted  to  20 — 30  times  the  weight  of 
the  pulp.  The  "available  chlorine  "  taken  varied  from  2-2 
to  6-6  per  cent,  of  its  weight.  In  calculating  the  results, 
due  allowance  was  made  for  the  flee  base  in  the  bleach 
solution,  and  for  the  basicity  of  the  water  employed.  The 
following  were  the  general  conclusions  arrived  at : — 

The  proportion  of  base  not  reverting  is  highest,  and 
approximately  the  same,  for  soda  and  lime,  lowest  for 
magnesia,  viz.,  from  20 — to  :!0  per  cent,  for  the  two  former, 
lo — 15  per  cent,  for  the  latter.  The  proportion  is  higher 
in  the  early  stages  of  the  bleaching.  As  regards  the  dis- 
tribution of  the  base  between  pulp  and  solution,  an  average 
of  the  numbers  showed  that  in  the  case  of  lime,  i  was 
present  in  the  pulp,  in  the  case  of  soda  onl}'  -J,  in  the  case 
of  magnesia  the  distribution  was  approximately  equal. 

To  establish  an  exact  comparison  between  the  several 
hypochlorites,  in  regard  to  this  particular  point,  experi- 
ments were  made  in  series  and  simultaneously,  under 
uniform  conditions,  the  base  alone  being  varied. 

The  pulps  were  prepared  by  digesting  in  dilute  acid  and 
thoroughly  washing  off  with  distilled  water ;  the  bleaching 
solutions  were  also  made  up  with  distilled  water.  To  give 
clearer  expression  to  the  results  the  numbers — for  base — are 
given  in  cc.  of  normal  acid  required  to  neutralise.  The 
particulars  of  the  experiments  are  as  follows  : — 

In  each  case  we  employed  20  grms.  pulp  and  500  cc, 
solution  containing  1 -010  gnus,  "available  CI,"  combined 
with  base  equivalent  to  14-:s  cc.  normal  acid.  Experiments 
in  each  case  simultaneous.     Time,  18  hours. 


Base  as  MOCl  = 
cc.  normal  Acid. 

Base  after  Exhaustion  =  cc.  normal 
Acid. 

Proportion  of  Base 

not  reverting  to 

Chloride. 

Pulp. 

Solution, 

A.  Wood  pulp: 

li'S 

14-3 
14-3 

1V3 
14-3 
14-3 

V26 

l'O 

2"2 

0'75 

O-Gj 

2'3 
2'0 
1-0 

2-0 

3-23 

1-75 

Per  Cent. 
20 '0 

21"0 

13-0 

B.  Esparto  pulp  : 

29-5 

27'8 

16-o 

These  results  differentiate  magnesia  from  lime  and  soda, 
the  two  latter  appearing  closely  similar  in  their  actions. 

It  was  important  to  examine,  in  the  next  place,  the  mode 
of  action  of  the  bleaching  solutions  prepared  by  electrolysing 
magnesium  chloride  in  dilute  solution.  We  prepared  two 
such  solutions,  uniform  as  regards  chlorine  strength  with  the 
above.  In  one  we  employed  the  pure  salt  alone  ;  in  the 
other  magnesia  was  added  in  excess  at  the  commencement 
of  the  electrolysis.  The  former  solution,  treated  with  the 
equivalent  of  sodium  sulphite,  was  brought  to  exact 
neutrality  ;  the  latter  was  found  to  contain  12-5  per  cent,  of 
magnesia  in  excess  of  the  equivalent  of  the  chlorine  set  free 
by  the  electrolysis.  Bleaching  experiments  were  performed, 
using  these  solutions  under  conditions  exactly  uniform  with 
the  above.  In  the  case  of  the  first  solution  the  mixture 
after  exhaustion  was  neutral  ;  in  the  second,  the  residual 
base  was  exactly  that  contained  in  the  original  solution  in 
excess  of  the  equivalent.  In  these  solutions,  therefore,  there 
appears  to  have  been  a  complete  reversion  to  chloride. 

The  proof  that  the  bleaching  process  is  or  is  not  attended 
with  chlorination  of  the  pulp  constituents,  is  so  far  only 
inferential.  Direct  experimental  evidence  of  chlorination 
in  bleaching  with  calcium  hypochlorite  is  afforded  by  the 
following  observations  : — Esparto  pulp  was  freed  from 
chlorine  by  digestion  with  dilute  nitric  acid  (containing 
some  sulphurous  acid)  and  thoroughly  washing.  G'4  grins, 
of  this  pulp  was  bleached  under  the  usual  conditions  with 
10  cc.  of  a  solution  of  bleaching  powder  (7*2  per  cent.),  the 
total  chlorine  in  which  was  estimated  in  a  second  quantity. 
After  exhaustion   the   pulp   was   washed   tree  from    soluble 


chloride,  the  original  solution  and  washings  being  treated 
with  silver  nitrate.  The  washed  pulp  was  "  fused "  with 
pure  sodium  hydrate,  and  the  chlorine  determined  in  the 
fused  residue.     The  numbers  obtained  were  : — 

CI  in  exhausted  solution (T2414 

CI  in  pulp I)  '0255 

Total  CI 0  2669 

Total  CI  in  original  bleaching  solution 02700 

•Difference 0'OOSl 

The  presence  of  an  "organic"  chloride  in  the  pulp  thus 
indicated  was  confirmed  by  taking  a  second  portion,  and 
after  bleaching  and  washing  till  free  from  soluble  chloride, 
drying  and  exhausting  with  alcohol.  The  alcoholic  solution 
gave  a  copious  precipitate  of  chloride  with  silver  nitrate. 
On  distilling  off  the  alcohol  from  the  remainder  an  oily 
residue  was  left,  which  was  found  to  be  partially  soluble  in 
sodium  sulphite  solution,  with  formation  of  sodium  chloride. 

Some  years  ago  we  called  attention  to  the  chlorination  of 
the  jute  fibre  in  the  bleaching  of  textiles  with  calcium 
hypochlorite,  and  the  consequences  attending  the  subsequent 
decomposition  of  the  chloride  in  the  fabric  (Hull.  Mulhouse, 
1882).  From  wdiat  is  now  known  of  the  constitution  of 
the  fibre   substance   there  can  be  little  doubt   that  it  is  the 


*  This  difference  is  a  loss  of  CI,  either  escaping  during  the 
bleaching  process  or  in  that  of  "fusing"  the  pulp  with  alkali,  or 
it  may  lie  due  to  CI  in  the  exhausted  solution  not  reacting  with 
AcNO;.    In  any  case  the  proportion  is  small. 


Maj   u,  1890.] 
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ketonic  oxygen  which  opens  up  a  path  in  the  chlorine,  and 
tin'  same  cause  would  appear  to  In1  at  work  in  the  case  of 
the  esparto  j  tor,  on  removing  portions  of  tin  fibre,  washing 
with  water  and  sulphurous  acid,  and  treating  with  magenta- 
sulphurous  arid  tin'  characteristic  reaction  is  obtained  upon 
the  fibre.  The  presence  of  a  chloride  iu  bleached  pulps,  not 
removeable  by  washing,  is  a  point  of  considerable  practical 
importance.  Such  a  chloride  may  be  presumed  to  have  acid 
properties,  and  its  formation  to  account  in  part  for  the 
retention  of  the  basic  constituents  of  the  bleaching  solutions. 
The  presence  of  the  latter  doubtless  safeguards  the  fibre 
from  being  attacked  by  the  hydrochloric  acid,  which  would 
result  from  the  hydrolysis  of  the  chloride  in  the  after  processes 
of  working  up  the  pulp,  but  no  doubt  also  tends  to  increase 
the  discolouration  ("going  back")  of  the  pulp  resulting 
from  the  same  cause.  We  would  further  remark  that  the 
presence  of  chlorine  in  a  paper  is  also  seen  to  he  not 
necessarily  an  evidence  of  imperfect  washing. 

We  now  have  to  consider  briefly  the  somewhat  vexed 
question  of  bleaching  efficiency.  So  far  we  have  not  spoken 
of  the  quality  of  the  bleach  obtained  with  the  solutions 
which  we  have  investigated.  We  do  not,  indeed,  propose  to 
go  into  a  detailed  account  of  the  numberless  experiments 
which  we  have  made  on  this  subject,  iu  comparing  the 
results  obtained  with  the  various  systems  used  or  proposed 
to  lie  used.  These  more  recent  investigations  have  shown 
us  that  wide  variations  in  efficiency  are  to  be  expected  even 
when  the  actual  bleaching  agent  is  a  constant  quantity,  and 
that  no  measure  of  the  efficiency  of  a  process  will  he  complete 
which  docs  not  take  into  account  the  influence  of  the  several 
factors.  We  cite  one  or  two  considerations  in  illustration. 
Thus  hydrolysis  will  vary  with  the  several  bases,  their 
proportion  to  pulp  and  solution,  with  the  temperature,  and 
evidently  also  with  the  condition  of  the  pulp.  Oxidation. 
The  mode  of  action  of  the  active  constituent  of  a  bleaching 
solution,  we  may  assume,  will  not  be  seriously  affected  by 
variations  of  temperature  within  the  ordinary  range,  nor 
directly  influenced  byr  the  base  with  which  it  is  combined. 
Hut  tlie  indirect  influence  of  both,  through  the  influence 
on  the  hydrolysis,  may  be  considerable.  We  may  cite 
experiments  in  illustration  of  these  points. 

(«.)  Temperature. — Two  identical  solutions  of  bleaching 
powder  were  employed  upon  esparto  pulp,  the  one  being 
kept  at  35°  C.  the  other  at  0° — 4°  C.  The  former  was  washed 
off  when  the  solution  was  exhausted  (2  hours),  the  latter 
allowed  to  remain  until  brought  up  to  au  equal  colour 
(5j  hours).  The  residual  chlorine  in  the  latter  was 
determined  and  found  to  amount  to  20  per  cent,  of  the 
original ;  also  the  proportion  of  base  not  reverting  to  chloride 
was  found  to  be  40  per  cent,  less  than  in  the  experiment  at 
the  higher  temperature. 

(6.)  Quantity  of  base. — Five  solutions  of  sodium  hypo- 
chlorite was  prepared, in  one  the  proportion  Na.,0  :  C120  was 
approximately  normal,  to  the  four  remaining,  NiuO  was 
added  to  increase  the  molecular  proportion  by  1,  2,  3,  4, 
units.  At  the  conclusion  of  the  experiment  the  solutions 
were  found  equally  exhausted  and  the  gradations  of  bleach 
were  exactly  in  inverse  order  with  the  increments  of  base. 

We  should  interpret  these  results  as  follows  : — 

(«.)  At  the  lower  temperature  hydrolysis  and  tendency  to 
chloriuation  are  lessened  :  the  same  result  as  regards  colour 
being  obtained  with  a  consumption  of  20  per  cent,  less  of 
the  bleaching  agent,  the  economy  is  due  to  limiting  its  work 
to  that  of  simple  oxidation,  aud  the  hydrolysis  being  a 
minimum,  the  oxidation  is  rather  confined  to  the  constituents 
upon  the  fibre,  and  not  used  up  inefficiently  in  further 
oxidation  of  dissolved  substances. 

(6.)  By  the  addition  of  alkali  the  hydrolytic  tendencies 
are  increased,  and  the  sphere  of  oxidation  is  consequently 
extended,  probably  to  the  cellulose  itself.  It  is  well  inowii 
in  fact  that  with  very  alkaline  oxidations  the  cellulose  fibres 
are  weakened,  and  fabrics  are  thus  "  tendered."  The  probable 
results  therefore  would  be  ineffectual  oxidation — ineffectual, 
i.e.,  from  being  extended  beyond  the  range  of  the  colouring 
constituents,  and  even  probably  by  promoting  tendencies  of 
the  opposite  kind  to  that  desired,  i.e.,  tendencies  to  fix  the 
products  of  oxidation  upon  the  cellulose.* 

*  In  linen  goods  "dipped"  before  the  "bottom"  is  "out  "the 
difficulty  of  bleaching  is  much  increased  ;  the  bottom,  i.e.,  the 
non-cellulose  residues,  are  fixed  on  the  cellulose. 


Lastly,  the  factor  of  chloritiation  in  relation  to  bleaching 
efficiency  is  an  element,  sui  generiSj  of  the  process  of 
bleaching  with  the  hypochlorites,  upon  the  advantages  or 
disadvantages  of  which  we  would  not  as  yet  pronounce  any 
final  opinion.  Of  course  we  may  find  that  it  plays  a  more 
important  and  necessary  part  than  would  appear  from  a 
study  of  the  final  products  of  the  process.  Further  inves- 
tigation of  the  hypochlorites,  compared  amongst  themselves 
and  with  bleaching  compounds  into  the  composition  of 
which  chlorine  does  not  enter,  will  had  to  a  definite  solution 
of  the  problem,  and  this  we  have  no  desire  to  anticipate. 

The  presence  of  residual  organic  chlorides  in  bleached 
pulps  is  a  disadvantage  which  we  need  not  emphasise,  and 
to  the  danger  of  which  practical  men  will  be  alive.  This 
matter  certainly  requires  attention  at  their  hands. 

Generally  we  would  remark  that  the  familiar  operations 
of  the  bleacher,  to  be  recognised  as  definite  chemical 
processes,  require  extended  investigation  and  establishment 
upon  a  basis  of  exact  knowledge,  from  which  they  will 
came  to  be  presided  over  by  instructed  common  sense  and 
not  by  the  much  invoked  genius  of  "  fog." 
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MOISTURE  IX  PAPER  PULP. 

BY    MAKTIN    L.  GRIFFIN,    OF   IIOLYOKE,    MASS.,    V.S.\. 

Mit.  G.  H.  Gemmell's  paper  on  moisture  iu  paper  pulp, 
read  before  this  Society  and  published  in  the  February 
number  of  its  Journal,  leads  me  to  give  the  results  of  my 
experience  as  to  the  proper  amount  of  atmospheric  mois- 
ture allowable  in  paper  pulp,  and  the  methods  of  sampling 
and  making  the  correction  for  atmospheric  moisture.  As 
the  chemist  to  a  soda  fibre  mill  producing  daily  30  tons 
of  paper,  this  question  was  brought  to  my  attention  very 
early.  Uniformity  in  results  by  different  observers  is  not 
to  be  expected,  because  there  are  so  many  different  con- 
ditions which  enter  into  the  question. 

The  term  "  atmospherically  dry  "  as  applied  to  paper  pulp 
in  its  usual  form  is  not  satisfactory  to  me  for  this  reason  :  it 
is  not  dried  in  the  atmosphere,  but  usually  passed  over  a 
machine  to  dry  it,  aud  while  it  is  easy  to  dry  a  sheet  of  pulp 
in  the  air  so  that  it  does  not  feel  moist,  it  is  equally  true 
that  pulp  may  be  atmospherically  wet  from  such  exposure. 
There  is  every  gradation  of  moisture  in  this  New  England 
climate  from  the  minute  amount  in  January,  when  the 
thermometer  is  20  below  zero,  to  that  during  the  rains  of 
April  and  the  thunder  showers  of  July  and  August.  I 
have  a  galvanised  iron  closet  so  arranged  that  ueither  snow 
nor  rain  cau  enter,  yet  freely  accessible  to  air,  for  the 
exposure  of  samples ;  nevertheless,  fog  and  mist,  which 
we  frequently  have  during  certain  seasons  of  the  year, 
make  samples  so  exposed  feel  wet  to  the  touch.  No  one 
would  call  such  fibre  dry. 

A  certain  amount  of  moisture  should  be  allowed  before 
a  complaint  is  instituted,  but  this  does  not  signify  that  the 
average  limit  should  be  aimed  at  any  more  than,  when 
the  law  fixes  the  standard  of  purity  of  new  milk  at  13  per 
cent,  milk  solids,  that  all  milk  producers  should  reduce  the 
quality  to  this  standard.  Every  paper  or  pulp  manufacturer 
would  object  to  receiving  lime  air-dried  or  hide  cuttings  for 
sizing  air-dry.  Such  cuttings  easily  absorb  20  to  25  per 
cent,  moisture  without  feeling  moist. 

Not  only  do  fibres  from  different  sources  acquire  different 
proportions  of  moisture,  but  the  same  kinds  differ  in  this 
respect  according  to  the  formation  of  the  sheet  and  the 
pressure  upon  it.  Some  mills  make  a  very  light  and  soft 
fibre,  while  others  make  a  stiff  and  harsh  fibre  from  precisely 
the  same  kind  of  wood,  aud  each  takes  up  a  different  amount 
of  moisture  accordingly. 

During  the  year  1884  I  exposed  daily  about  10  samples 
of  pulp  dried  at  212  in  a  room  having  windows  open 
and  with  no  fire,  with  the  result,  that  they  gained  by 
atmospheric  moisture  6"38  per  cent. 
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Moisture  Tests. 


Month. 


January  

February  

March 

April 

May 

June 

July 

August 

September 

October 

November .... 

December 

Average. 


Mean 

Departure 

Precipitation. 


[ncrease  by 

Moisture. 


1SS8. 


January  .. 
February  . 
March  — 

April 

May 


June 

July 

August 

September 

October 

November 

December 

Average. 


Inches. 

+  2-02 

+  i-M 

-  0-53 

-  l'U3 

-  0-05 

-  1-30 

-  0-6!> 

-  0'S9 
+  O'li'i 

-  0-73 
+  0-S2 
+-  fur. 
+  0-99 

+  0-7S 

+  0-20 

+  1-77 

-  0-72 
+  0'95 

-  0-75 

-  1-55 
+  1'19 
+  4-7S 
+  1-71 
+  2-23 
+  l'lll 
+  11-76 


Per  Cent. 
5 '7-1 
0'17 
7-79 
G'21 

i;-2.-. 

5-411 
C'55 
l',-st 
8-80 
8-2S 
9'39 
7-55 
7HI4 

fCfl 
7-79 
8-C9 
6-70 
7 'IS 
fi-lS 
6-13 
6-99 
8-02 
7-92 
9-21 
9-21 
7'10 


Above  I  jjive  the  results  of  the  average  for  each  month 
in  the  year  1886  with  the  corresponding  mean  departure 
from  the  average  precipitation  for  New  England.  There 
were  from  three  to  five  samples  previously  dried  at  212" 
exposed  daily  for  a  week  in  a  well-aired  brick  storehouse, 
with  cellar  and  good  floor.  These  samples  weighed  50  grins, 
each,  were  poplar  fibre  made  by  the  alkaline  process,  and 
the  sheets  were  comparatively  thin,  as  pulp  is  usually  made. 
It  will  be  observed  that  the  year  1880  was  nearly  normal 
in  New  England  as  regards  precipitation,  and  substantially 
confirms  my  standard  adopted,  namely,  6-38  per  cent. 

I  have  also  given  the  results  for  the  year  1888,  which 
were  the  same  in  method  except  that  the  samples  were 
exposed  in  my  air-closet  referred  to  above,  and  the 
observations  included  weighing  the  same  20  samples  daily 
without  intermediate  drying,  allowing  them  to  fluctuate 
according  to  the  conditions  of  the  atmosphere,  and  renewing 
them  about  once  in  three  months. 

It  lias  been  my  experience  that  atmospheric  changes  will 
make  as  great  a  difference  as  5  per  cent,  at  times.  1888 
was  a  wet  year  and  the  precipitation  was  26-26  per  cent. 
above  the  mean  average  during  the  whole  year.  The 
average  increase  by  moisture  for  the  year  was  7-10  per 
cent. 

As  I  sample  most  of  the  pulp  in  the  consumer's  mills,  I 
remove  a  sample  sheet  about  one-third  the  way  in  from 
the  exterior  usually,  and  in   lots  of  200  hales  or  rolls   and 


under  1  sample  10  per  cent.,  above  this  number  I  take 
2ii  samples. 

To  make  the  mathematical  correction  for  atmospheric 
moisture,  two   methods   may  he  employed.     First,  we  may 

say  that  the  standard  is,  in  every  100  lb.  commercial  fibre, 
'.II  Hi.  absolute  fibre  and  6  water,  therefore,  if  we  purchase 
fibre  which  dries  so  that  every  100  lb.  as  invoiced  weighs 
only  85  lb.  containing  IS  lb,  water,  to  find  what  these  85  lb. 
would  become  atmospherically  dry,  the  inquiry  is  stated 
thus  :  If  94  lb.  become  100  on  exposure  to  the  air,  what 
will  85  lb.  become  ?  The  result  is  90-  42  lb.  This  method 
has  nothing  to  do  with  percentage,  and  every  reference 
to  percentage  should  be  avoided  or  mistakes  will  occur. 
The  other  method  is  purely  by  percentage.  Let  us  consider 
the  same  example.  Our  standard  by  the  first  method  was 
in  100  1b.,  94  should  be  fibre  and  6  water.  If,  therefore, 
94  lb.  fibre  has  gained  (J  lb.  water  on  exposure  it  has 
acquired  6 * 38  per  cent,  moisture  and  our  percentage  stan- 
dard is  6 '38.  The  problem  is  solved  by  finding  106  38  per 
cent,  of  85,  which  gives  90*42  lb.  as  above. 

My  results  have  been  generally  accepted  by  domestic 
manufacturers.  Foreign  manufacturers  have  not  as  a  rule 
come  down  to  this  standard,  but  no  longer  claim  12  per 
cent,  in  our  markets  here,  and  of  late  many  invoices  are  dis- 
according to  the  standard  named  in  this  paper. 

For  1886  the  excess  percentage  precipitation  was  2-21 
per  cent. 

The  excess  percentage  of  the  average  increase  by  moisture 
(7'04)  over  my  standard  (6'37)  is  Hi-.il  per  cent 

For  1888  the  excess   percentage   precipitation  was  26*26 

per  cent. 

The  excess  percentage  of  the  samples  over  the  standard 
was  10   17  per  cent. 


Discission. 

The  Chairman  said  that  members  of  the  Society  wen' 
always  glad  to  have  results  of  this  sort  which  hail  been 
obtained  in  other  climates  and  under  circumstances  different 
from  those  which  generally  ruled  in  England.  If  the 
phraseology  of  the  paper  were  translated  into  the  more 
ordinary  language  of  this  country,  that  would  materially 
assist  members  in  appreciating  its  full  value.  In  a  climate 
in  which  the  difference  between  a  wet  and  a  dry  day 
accounted  for  as  much  as  5  to  10  per  cent,  in  the  estimation 
of  moisture  in  certain  goods,  the  "  precipitation  of  water 
which  we  call  rain  "  became  a  matter  of  considerable 
importance. 

Dr.  ('.  K.  A i  in  k  Wright  did  nut  see  how  a  correction 
was  to  be  applied  to  a  bale  of  material  only  the  outside  of 
which  was  exposed  to  the  air.  If  a  truss  of  hay,  for 
example,  were  exposed  to  a  damp  atmosphere  for  a  few- 
days,  the  outside  of  it  might  be  thoroughly  water-logged, 
while  the  inside  might  be  in  good  condition.  It  would 
be  better,  he  thought,  though  it  might  not  be  the  usual 
practice  of  that  trade,  to  adopt  a  system  by  which  an  average 
sample  was  estimated,  and  a  pro  rata  deduction  made  for 
the  moisture  present,  as  was  done  in  the  case  of  the  sale  of 
pyrites  and  such  like  goods. 
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DR.    J.    CAMPBELL    BIIOW.X    IX    THE    CH-UR. 


PHOTO-CHEMICAL  INVESTIGATIONS  AND  A 
NEW  METHOD  OE  DETERMINATION  OE  THE 
SENSITIVENESS    OF    PHOTOGRAPHIC  PLATES. 

BT    FERDIXAXD    HURTER,    PH.D.,    AXD    V.    C.    DRIFFIELD. 

I. — What  is  a  Perfect  Negative?     Dexsity,  Opacity, 
Transparency. 

The  production  of  a  perfect  picture  by  means  of  photo- 
graphy is  an  art ;  the  production  of  a  technically  perfect 
negative  is  a  science. 

A  perfect  negative  demands,  in  the  first  place,  a  perfect 
plate,  and  as  the  manufacture  of  dry  sensitive  plates  is  a 
large  and  rapidly-growing  chemical  industry,  we  need  offer 
no  apology  for  hringing  this  subject  before  this  Society. 

Our  researches,  which  have  covered  a  period  of  over 
10  years,  were  made  with  a  view  to  rendering  the  produc- 
tion of  perfect  negatives  as  far  as  possible  a  matter  of 
certainty. 

What  is  a  perfect  negative  ?  A  negative  is  theoretically 
perfect  when  the  amount  of  light  transmitted  through  its 
various  gradations  is  in  inverse  ratio  to  that  which  the 
corresponding  parts  of  the  original  subject  sent  out. 

The  negative  is  mathematically  the  true  inverse  of  the 
original  when  the  opacities  of  its  gradations  are  pro- 
portional to  the  light  reflected  by  those  parts  of  the 
original  which  they  represent. 

Before  we  can  clearly  understand  this  definition,  it  will  be 
necessary  to  state  shortly  the  laws  of  absorption  of  light  by 
opaque  black  substances,  and  to  define  clearly  the  meaning 
we  attach  to  the  terms  opacity,  transparency,  and  density 
of  a  negative.  It  is  the  more  necessary  to" do  this,  as  the 
whole  of  our  investigations  depend  upon  these  laws. 


For  substances  which  do  not  reflect  much  light,  such  as 
black  opaque  bodies,  or  transparent  coloured  bodies,  the 
relation  between  the  light  absorbed  and  the  quantity  of  the 
substance  present  is  very  simple.  If  between  the  eye  and  a 
source  of  light  we  place  a  thin  layer  of  dilute  Indian  ink. 
that  layer  absorbs  light,  and  thereby  reduces  the  intensity 
of  the  light  transmitted.  Assume  that  such  a  layer  absorbs 
one-half  of  the  light,  then  one-half  of  the  light  will  be 
transmitted.  Whatever  may  he  the  intensity  of  the  original 
light,  the  intensity  after  passing  this  layer  of  ink  will  be 
one-half  of  what  it  was.  The  interposition  of  two  such 
layers  will  reduce  the  light  to  \  the  original  intensity  ; 
three  such  layers  will  reduce  it  to  \,  and  so  on,  each  layei 
reducing  the  intensity  to  one-half  of  what  it  receives. 

Had  the  first  layer  allowed  ^  of  the  light  to  pass  through, 
then  two  such  layers  would  reduce  the  intensity  to  i,  three 
layers  to  ,,y,  &c.  In  general  any  number  of  layers  would 
reduce  the  intensity  of  the  light  to  a  Fraction,  which  is  equal 
to  the  fraction  the  first  layer  allows  to  pass,  hut  raised  t<>  a 
power,  the  index  of  which  is  the  number  "i  layers  employed. 
If  n  equal  layers  were  employed,  and  the  first  one  reduced 
the  intensity  of  the  light  to  a  fraction  ,  the  n  layers  would 
reduce  it  to  (-)n. 

If  instead  of  using  so  many  successive  layers,  the  fust 
layer  were  made  to  contain  as  much  Indian  ink  as  the  n 
successive  layers  contain  altogether,  we  should  find  that 
the  one  layer  now  reduces  the  intensity  of  light  by  exactly 
the  same  amount  as  tin'  n  layers  did.  The  reduction  of 
the  intensity  is  of  course  due  to  the  black  particles,  and 
depends  simply  upon  the  number  of  them  which  are 
interposed  per  unit  of  area.  We  can  thus  replace  the 
number  of  layer.-  by  the  number  of  particles,  and  the  law 
takes  this  form: — The  intensity  I,  of  light  after  passing  A 
molecules  of  a  substance  is  a  fraction  of  the  original 
intensity  I,  such  that — 


(c)' 


For  purely  mathematical  reasons  the  fraction  \  is  usually 
expressed  as  a  negative  power  of  the  base  of  the  hyperbolic 
logarithms   e,  say     ■    =    e  ■*  and  we  can  write— 

E  _  -*a. 
I 
where  /;  is  called  the  coefficient  of  absorption.  This  form  of 
the  law  we  shall  frequently  use  again.  The  fraction  - 
represents  and  measures  the  transparency  of  the  substance. 
The  inverse  of  that  fraction,  or  j'  =  f  measures  the 
opacity  of  the  substance.  It  indicates  what  intensity  of 
light  must  fall  on  one  side  of.  the  substance  in  order  that 
unit  intensity  may  be  transmitted. 

In  our  investigations  we  use  the  letter  T  to  denote  trans- 
parency, and  O  to  denote  opacity,  and  the  two  symbols  are 
related  thus:   O  x  T  =  1. 

We  must  further  define  what  we  mean  by  density  as 
distinct  from  opacity.  By  density  we  mean  the  number  of 
particles  of  a  substance  spread  over  unit  area,  multiplied  by 
the  coefficient  of  absorption;  k.A  is  what  we  term  density, 
and  mark  by  the  letter  D. 

For  our  purposes,  i.e.,  in  its  application  to  negatives,  the 
density  is  directly  proportional  to  the  amount  of  silver 
deposited  per  unit  area,  and  may  be  used  as  a  measure  of 
that  amount. 

The  relations  between  the  three  terms,  transparency, 
opacity,  and  density,  are  the  following: — 


T  =  € 
O  =  en 

D  =   Ion 


(O 


-Iog.T. 


The  density  is  the  logarithm  of  the  opacity,  or  the  negative 
logarithm  of  the  transparency. 

These  relations  hold  good  for  some  substances  with  regard 
to  ordinary  white-  light,  for  others  only  with  regard  to 
monochromatic  light,  and  for  others  they  do  not  hold  good 
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at  all.  We  have  .satisfied  ourselves  that  they  do  hold  good 
for  the  silver  deposited  as  a  black  substance  in  negatives 
so  long  as  the  silver  does  not  assume  a  metallic  lustre,  and 
reflects  but  a  very  small  amount  of  light. 

By  means  of  these  definitions  we  are  now  in  a  position  to 
trace  the  connexion  between  the  densities  of  a  theoretically 
perfect  negative  and  the  light  intensities  which  produced 
them. 

Since  the  density  is  the  logarithm  of  the  opacity,  and 
since,  in  a  theoretically  perfect  negative,  the  opacities  are 
directly  proportional  to  the  intensities  of  the  light  which 
produced  them,  it  follows  that  each  density  must  lie  pro- 
portional to  the  logarithm  of  the  light  intensity  which 
produced  it.  (More  correctly,  the  density  is  a  linear  function 
of  the  logarithm  of  the  intensity  of  light  anil  time  of 
exposure.) 

The  result  is  this  : — In  a  theoretically  perfect  negative,  the 
amounts  of  silver  deposited  in  the  various  parts  are  propor- 
tional to  the  logarithms  of  the  intensities  of  light  proceeding 
from  the  corresponding  parts  of  the  object. 

The  question  arises,  can  such  a  negative  be  produced  in 
practice  Y 

In  order  to  answer  this  question,  we  had  first  to  find 
a  simple  method  of  measuring  the  density  of  the  silver 
deposited  in  negatives.  We  had  then  to  study  the  influence 
of  the  developers  upon  the  density  of  the  deposits,  anil  we 
wen-  then  in  a  position  to  investigate  the  action  of  the 
light  itself. 


II. — INSTRUMENT   FOE    MEASURING    DENSITIES. 

We  proceed  to  describe  the  instrument  for  measuring  the 
density  of  the  deposit.  It  is  based  on  the  relation  existing 
between  density  and  opacity.  We  measure  the  opacity  of 
the  plate,  and  in  order  to  avoid  calculations  and  references 
to  tables  of  logarithms,  the  scale  of  the  instrument  is  so 
arranged  us  to  read  the  logarithm  of  the  opacity,  which  is 
the  density.  The  reason  why  we  prefer  to  have  the  results 
expressed  as  density  is  because  the  density  is  a  measure  of 
the  amount  of  silver  deposited,  or  of  the  chemical  work 
done  by  the  light. 

The  instrument  pictured  in  Figs.  1  and  2  consists  essen- 
tiallv  of  a  small  Bunsen  photometer  similar  to  those  used 
for  "testing  the  illuminating  power  of  gas,  &c.  The  paper 
disc  with  its  grease  spot  is  placed  in  a  small  cubical  chamber. 
The  chamber  carries  an  eye-piece,  through  which  an  image 
of  each  side  of  the  disc  can  be  viewed  in  two  small  mirrors, 
and  so  compared.  The  chamber  can  be  made  to  slide  in  a 
straight  line  on  a  support  by  turning  a  key  connected  to  one 
of  two  pulleys,  over  which  passes  an  endless  cord  attached 
to  the  chamber.  This  arrangement  is  placed  within  a  larger 
box,  tin1  ends  of  which  have  apertures  through  which  light 
is  admitted  from  two  powerful  petroleum  lamps.  Corre- 
sponding exactly  with  these  apertures,  similar  apertures  are 
bond  into  the  sides  of  the  small  chamber,  which  admit  the 
light  to  either  side  of  the  Bunsen  disc.  The  dimensions  we 
have  adopted  are,  for  the  larger  box,  12  in.  long,  G  in.  high, 
and  -1  in.  deep.  The  small  chamber  is  a  cube  measuring 
2  in.  inside.  We  find  it  necessary  to  blacken  everything 
within  the  box  except  the  scales,  and  it  is  also  important  to 
exclude  all  extraneous  light  by  means  of  a  screen.  The 
heat  of  the  lamps  also  very  soon  injures  the  woodwork 
unless  it  is  covered  with  asbestos  cardboard  and  sheet 
metal. 

The  aperture  iu  the  left-hand  end  of  the  large  box  we 
reduce  to  about  \  in.  diameter  by  a  diaphragm.  At  this 
end  is  placed  the  plate  to  be  measured,  held  in  position  by 
springs.  The  hole  at  the  right-hand  end  of  the  box  is 
reduced  by  a  rectangular  diaphragm,  {  in.  wide  and  ',  in. 
long,  the  length  being  vertical.  This  diaphragm  can  be 
reduced  in  length  by  moving  a  taper  diaphragm  past  it. 

The  instrument  is  provided  with  two  scales,  one  fixed, 
the  other  moveable,  the  use  and  construction  of  which  we 
will  now  explain.  The  fixed  scale  indicates  the  position  of 
the  disc  chamber,  and  is  constructed  as  follows  :  — 

Suppose  that  the  lamp  on  the  left-hand  side  gives  light 
of  the  intensity  1,,  and  that  on  the  right-hand  side  light 
of  intensity  I.,,  and  that  both  lamps  are  equidistant  from 
the  centre   of   the   instrument,  and   that   this   distance   is  /. 


Then,  when  the  disc  chamber  has  been  moved  to  a  distance 
x  from  the  centre  of  the  instrument,  so  that — 


I, 


lo 


I  ;        V  +  a-/ 


the  two  images  of  the  disc  will  he  alike.  If  a  plate  is  now 
inserted,  which  reduces  the  light  from  the  intensity  I,  to 
intensity  i,  then  the  disc  chamber  will  have  to  be  moved 
to  another  place  nearer  to  the  plate  before  the  two  images 
of  the  disc  are  alike  again.  Supposing  the  distance  of  the 
disc  from  the  centre  of  the  instrument  is  now  y,  then — 


(2) 


I., 


I., 

or     ." 


(/  +  yY- 


U  -  !/Y       0  +  !/Y   "'     i    -  0  -  !/Y 
By   multiplying   the   two   equations  we    find   the  fraction, 
which  measures  the  opacity — 

Taking  logarithms  on  both  sides,  we  have,  since  log.  4  >* 
the  density  D  of  the  plate, 

D  =  log.(L±|)S-log.(^)S 

If  therefore  at  the  distances  x  and  y  we  write  on  the  scale 

the  values  of  log.  (  -I    and  log.  /, — -)    we  can  simply 

read  off  these  logarithms,  subtract  one  from  the  other,  and 
the  result  is  the  density  of  the  plate.  For  general  con- 
venience we  use  vulgar  and  not  hyperbolic  logarithms.  In 
order  to  avoid  all  errors  arising  from  the  distance  of  the 
lamps,  we  make  the  apertures  in  the  box  small  compared 
with  the  luminous  portion  of  the  flame  of  the  lamps  ;  it  can 
be  shown  that  in  that  case  the  distance  /  must  be  measured 
between  the  centre  of  the  instrument  and  the  diaphragm. 

The   following  table  gives   the  relative   distances  of   the 
various  points  of  the  scale  from  the  centre  of  the  instrument, 

at    which    the    logarithms    of    (j—_  'r_Y   have    the    values 

01,  0-2,  0'3,  &c,  I  being  half  the  distance  between  the 

diaphragms. 

Table  I. — Fixed  Scale  of  Instrument. 


**  (rHT 

Distance  from 
Centre  of 

Instrument. 

*»  (^r 

Distance  from 

Centre  of 
Instrument. 

o-ooo 

1  x  O'OOO 

OsWO 

1  x  0-476 

o-ioo 

1  x  o-h;i7 

1-000 

I  x  0-519 

0-200 

;  x  out 

1-100 

?  x  0560 

o-soo 

l  x  0-171 

1-200 

I  x  0-599 

0-400 

1     X     I!"       J!-. 

1-300 

I  x  0-6SJ 

OT.00 

/  x  0-lSa 

1-100 

I  x  0'667 

0- 111  HI 

(  x  0-332 

1-500 

I  x  0-693 

0-700 

I  x  0-382 

1-000 

I  x  0-728 

IV  SI  III 

;  x  0-430 

1-700 

I  x  a- 702 

Suppose,  as  in  our  case,  the  box  were  12  in.  long  between 
the  diaphragms,  then  /  is  6  iu.  The  centre  of  the  instru- 
ment is  marked  with  zero,  and  we  find  from  the  table  that 
O-oOO  must  be  placed  at  6  x  0-280  in.  from  the  centre  on 
both  sides  of  the  centre.  Similarly  other  points  of  the  scale 
are  found  by  means  of  the  table.  The  scale  on  both  sides 
of  zero  is  symmetrical.  The  distances  between  the  points 
so  found  are  subdivided  into  equal  parts.  This  is  not 
absolutely  necessary,  but  it  is  convenient. 

The  moveable  scale  (see  Fig.  3)  is  attached  to  the  upper 
edge  of  the  taper  diaphragm,  which  is  used  for  reducing  the 
amount  of  light  admitted  through  the  rectangular  openiug. 
This  taper  diaphragm  is  made  of  sheet  metal  about  12  in. 
long  and  2  in.  wide,  out  of  which  is  cut  a  triangular  opening 
about  10'.  in.  in  length  from  base  to  apex,  the  width  of  the 
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b  isc  being  '.  in.  It  is  essential  that  the  sides  of  this  triangle 
be  absolutely  straight  lines.  The  scale  attached  to  this 
taper  diaphragm  is  constructed  as  follows  : — From  the  apex 
we  measure  10  ins.  exactly  towards  the  base,  this  gives  the 
zero  point  of  the  scale.  The  other  points  of  the  scale  are 
marked  so  as  to  read  directly  the  densities.  At  any  distance 
x  from  the  apex:  the  area  of  the  opening  and,  with  it,  the 
intensity  of  the  light  will  be  reduced  as  10  : .)',  and  the  vulgar 

logarithm  of   the   fraction    -  is  the    corresponding   density 

with  which  the  scale  is  marked.  For  convenience  we 
append  table  showing  the  distances  from  the  apex,  at  which 
the  rigures  0-l,  0-2,  0-3,  &c.  are  to  be  placed  : — 

Table  II. — Moveable  Scale. 


Value  of 
Log.'". 

X 

Distance  from 
Apex. 

Value  of 

Log.  !£. 

X 

Distance  from 
Apex. 

•00 

Inches. 
10 

0-50 

Inches. 
3-16 

•05 

8-91 

O'OO 

J.jI 

•10 

7-94 

0-70 

2-00 

•20 

G'31 

0-80 

1 '  58 

•Si) 

,V"1 

0-90 

1-28 

'4'l 

ran 

1-00 

1-00 

Intermediate  points  are  obtained  by  subdivision  into 
equal  parts. 

An  index  is  fixed  to  the  inside  of  the  box  over  the  centre 
of  the  rectangular  diaphragm  pointing  to  the  number  to  he 
read.  The  Figures  1  and  2  will  help  to  make  this  description 
clearer. 

Two  examples  will  show  how  the  instrument  is  used. 

1.  When  measuring  a  small  density  we  move  the  sliding 
scale  to  zero,  and  the  disc  chamber  to  such  a  position  that 
the  images  of  the  Bunsen  disc  are  alike.  We  then  insert 
the  plate  to  be  measured,  and  without  altering  the  position 
of  the  disc  chamber  slide  the  moveable  scale  until  equality 
is  restored.  The  density  will  then  he  indicated  by  the  fixed 
index  on  the  diaphragm  scale. 

2.  In  the  case  of  a  high  density  we  place  the  sliding 
scale  to  0,  and  by  placing  a  piece  of  opal  glass  outside  the 
box,  between  it  and  the  lamp,  we  reduce  the  light  on  the 
right-hand  side  until  the  disc  chamber  requires  to  be  moved 
almost  up  to  the  right-hand  end  of  the  box  in  order  to 
secure  equality  of  the  images.  If  necessary,  we  move  the 
lamp  further  away.  When  equality  is  thus  secured,  we  read 
the  number  below  the  index  of  the  disc  chamber  on  the 
fixed  scale.  We  then  insert  the  plate  to  he  measured,  and 
move  the  disc  chamber  to  the  left  until  equality  is  again 
restored.  If  t lint  cannot  he  done  by  the  movement  of  the 
disc  chamber  alone,  it  can  be  obtained  by  using  the 
moveable  scale  iu  addition. 

Suppose  the  index  stood  at  1  ■  100  on  the  right,  and  after- 
wards at  1"55  on  the  left  of  zero,  then  the  density  would 
be  1-100  +  1-55  =  2-65. 

If  the  index  stood  at  1  ■  10  to  the  right  and  afterwards  at 
I- 7  to  the  left,  and  equality  could  then  only  be  restored  by 
using  the  moveable  scale  as  well,  and  its  index  pointed  to 
•75,  then  the  density  would  be  1  •  10  +  1-7  +  0-75  =  3'55. 
Higher  numbers  than  3 '55  do  not  occur  in  ordinary 
negatives.  A  plate,  the  density  of  which  is  3"55,  only 
transmits  a5'j8th  part  of  the  ligh:  it  receives. 

The  general  ride  for  finding  the  density  is:  Consider  the 
numbers  to  the  right  of  zero  as  negative  numbers,  those  to 
the  left  as  positive.  Subtract  the  first  reading  from  the 
second  ;  the  result  is  the  density.  If  the  moveable  scale 
be  used  as  well,  the  amount  it  indicates  must  be  added. 

It  will  hardly  be  necessary  to  say  that  a  plate  of  density 
1  permits  -jL  of  the  light  to  pass,  and  that  a  plate  of 
density  2  permits  ji^  of  the  light  to  pass,  since  1  is  the  log. 
of  10,  "and  2  that  of  100. 


With  this  instrument  we  have  obtained  fairly  accurate 
results.  Analyses  of  mixtures  of  Indian  ink  and  water, 
indigo  solution  and  water,  and  of  many  other  substances 
have  been  made  by  it.  The  followiug  analyses  are  given 
to  show  the  capabilities  of  the  instrument  : — 

I.  Experiment  with  Indian  ink. — An  Indian  ink  solution 
was  mixed  with  water  in  known  proportions,  and  the 
density  of  one  solution  being  known,  that  of  the  others 
was  calculated.  The  following  table  shows  the  observed  and 
calculated  densities.  The  calculated  density  is  simply 
proportional  to  the  amount  of  Indian  ink  employed. 

Table  III. — Experiment  with  Indian  Ink. 


Indian  Ink 

euiplovcd  to 

100  cc.  of  Water. 

Density 
calculated. 

Density 
found. 

cc.  of 

Indian  Ink 

found. 

cc. 
5 

■210 

•2  HI 

5-00 

10 

•480 

■500 

10"42 

15 

•720 

•750 

15-6S 

20 

•060 

•950 

W80 

25 

1-200 

1-215 

25-00 

30 

1-440 

1-440 

30-0 

35 

1-680 

1-665 

34-7 

40 

1-920 

1-S85 

39-3 

The  greatest  error  made  does  not  reach  4  per  cent,  of  the 
total  amount,  and  even  better  results  can  be  obtained  if 
more  than  one  reading  be  taken.  But  this  accuracy  is 
quite  sufficient  for  photographic  purposes,  where,  from 
other  causes,  still  greater  errors  are  liable  to  arise,  as  will 
presently  be  shown. 

Sometimes,  when  using  the  instrument  for  analysing  solu- 
tions of  coloured  salts,  a  peculiar  difficulty  arises  from  the 
different  colours  of  the  two  images  of  the  Bunsen  disc. 
This  is  easily  overcome  by  viewing  the  disc  through 
appropriately  coloured  glass,  red,  green  and  blue  glasses 
1  icing  the  most  useful.  The  following  experiment  with 
indigo  solution  is  representative  of  one  of  the  most  difficult, 
-nice'  dark  blue  glass  was  used  to  view  the  disc. 

Table  IV. — Indigo  Solution. 


Indigo  Solution 
Employed. 

Indigo  found. 

Density 
calculated. 

Density  found. 

cc. 
100 

50 

25 

10 

cc. 
96-0 

50-6 

2fl 
lO'O 

1-551 
•777 
•3sS 
'155 

1-4S7 
•7S7 
•375 
"155 

It  will  be  seen  again  that  the  results  are  only  accurate 
within  five  per  cent  of  their  value. 

With  regard  to  the  lamps  they  should  be  powerful  petro- 
leum lamps  with  duplex  burners.  The  flames  should  be  in 
planes,  at  right  angles  to  the  axis  of  the  instrument.  Very 
erroneous  results  are  obtained  if  Argand  burners  are  used. 
The  lamps  should  be  placed  close  to  the  diaphragms,  and 
it  is  advisable  to  provide  a  small  stage  outside  the  diaphragm 
to  hold  coloured  glasses,  when  a  substance  requires  investi- 
gation in  light  of  a  particular  colour. 

Captain  Abney  has  also  devised  an  instrument  for  measur- 
ing transparencies.  His  instrument  consists  of  a  Kumford 
shadow  photometer  as  indicator,  and  of  a  revolving  sector, 
which  can  be  closed  or  opened  whilst  revolving,  as  a  measure 
of  the  transparency.  Apart  from  the  fact  that  a  Hansen 
disc  is  more  sensitive  than  the  shadows,  there  is  a  fallacy 
in  the  assumption  tiiat  the  amount  of  light,  which  passes 
thorough  a   revolving  sector  is  proportional  to  the  angle  to 
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which  tin :tor  is  opened.    Experiments  made  for  the  purpose 

show  that   the  amount  of  light  passing  through  a  revolving 
sector  is  more  correctly  represented  In  a  formula  — 


1, 


iJL+c. 

360 


where  I'  is  the  light  transmitted  by  the  sector,  1  the  inten- 
sity falling  upon  the  sector,  <t>  the  angle  of  opening  and  C 
a  constant,  which  depends  upon  the  relative  position  of  the 
lamp,  the  sector  and  the  screen,  and  is,  in  fail,  due  to  the 
semi-shadow  on  both  edges  of  the  sector  openings.  The 
error  caused  by  this  constant  is  small  with  plates  of  low 
density  but  it  rises  to  over  100  per  cent,  with  plates  of  high 
densities,  which  renders  the  results  utterly  untrustworthy. 

We  have  thought  it  necessary  to  give  this  lengthy 
description  of  our  instrument,  since  we  consider  it  a  very 
important  one;  it  is  for  photographic  experiments  as 
indispensable  as  the  balance  is  in  analysis.  The  instrument 
is  capable  of  other  applications;  its  indications  can  always 
lie  translated  into  weights  by  simply  multiplying  them 
with  a  factor.  It  is,  therefore,  capable  of  applications 
in  analysis. 

III. — Development. 

There  is  a  generally  accepted  belief  among  photographers 
that  a  great  amount  of  control  can  be  exercised  in  develop- 
ment over  the  density  and  the  general  gradations  of  a 
negative,  and  in  this  respect  alkaline  pyrogallol  enjoys  a 
special  reputation.  On  this  account  we  have  chosen  this 
developer  for  the  following  series  of  experiments,  except 
where  otherwise  stated.  These  experiments  conclusively 
show  that  the  only  control  the  photographer  has  over 
development  lies  in  securing  a  greater  or  less  density  of 
image  (the  former  often  only  at  the  expense  of  fog),  and 
that  he  litis  no  control  whatever  over  the  gradations  of  the 
negative. 

The  plan  we  have  adopted  in  carrying  out  these  experi- 
ments is  to  subject  pieces  of  one  and  the  same  plate  to  the 
varying  conditions  the  influence  of  which,  on  the  density 
or  the  gradation,  is  the  subject  of  our  investigation.  A 
precaution  we  have  always  taken,  except  in  our  earliest 
experiments,  is  never  to  develop  a  piece  of  a  plate  which 
has  been  exposed  to  the  lijdit  without  simultaneously 
submitting  to  the  same  developer  a  piece  of  the  same 
plate  which  has  not  been  exposed,  and  which  we  term 
the  "  fog  strip."  The  object  of  this  precaution  is  to  ascertain 
exactly  how*  much  of  the  resulting  density  is  due  to  the 
action  of  the  light  and  bow  much  is  due  to  incidental  fog, 
including  therein,  fog  inherent  in  the  plate  or  caused  by 
injudicious  development,  and  also  the  density  due  to  glass 
and  gelatin. 

In  the  following  series  of  experiments,  made  to  ascertain 
the  influence  of  time,  of  development,  and  composition  of 
the  developer  on  the  density,  we  covered  up  one  half  of 
a  plate  and  exposed  the  cither  half  to  a  standard  light,  as 
will  he  presently  more  fully  explained.     After  exposure  we 

cut  up  the    plate    in    such  a  way  that    each    piece    included  a 

portion  of  the  unexposed  and  a  portion  of  the  exposed 
plate.  Each  strip  was  then  developi  d,  such  modification  in 
time  of  development  or  composition  of  developer  being 
made  as  formed  the  subject  of  the  investigation.  The 
resulting  densities  were  then  measured  after  fixing,  washing, 
and  diy  nig, 

Time  of  Development. 
Experiment  1. — Plate:  "  Wratten  Ord."     Exposure.? 

r  0. o«:,  g.  NH3. 
Developer,  loo  cc.  contain      <  0"400  pyrogallol. 
L 0-250  NH4Br. 

Results. 


Time      in      deyelop- 

2'5 

5'0 

7'5 

1(1-0 

12-5 

15-0 

Densil  irf  produced  .. 

•183 

•543 

■793 

1-1G0 

1-10 

1-17 

15"6 

1  i-o 

G7-8 

Wei 

91-0 

100-0 

Experiment  2. — Plate:    "Wratten    Ord."     Exposure  = 
60  ('.M.S. 

f  0-162  NHj, 
Developer,  100  cc.  contain <j  0-342  Pyro.* 
[0-228  NH4Br. 


Time      of     development 

Minutes.. 

I '  25 

2-5 

5 

10 

15 

Density  exposed  plate.... 

'77"> 

1-175 

1-72.-, 

2-27.-, 

2- 475 

Density  unexposed  plate  . 

■155 

•270 

■610 

■090 

■790 

■620 

■905 

1-215 

1-685 

1-685 

Percentage  developed 

35-8 

53-7 

72-1 

100 

100 

Experiment  3. — Plate:   "Wratten   Ord."     Exposure  = 

20  CMS. 

See  Diagram  No.  1.     Developer,  100  cc.  contain: — 
0-1 G2  MI,. 
0-342  Pyro. 
0-228  XII,  Br. 


Time  of  develop- 
ment. Minutes 

Density  exposed 
plate  

unex- 
posed plate  . . 

Density  due  to 
light 

Percentage    de- 
veloped   


2-5 

5 

7-5 

10 

15 

•070 

•965 

1-245 

1'420 

1  '755 

■200 

•S46 

•416 

■505 

•575 

•470 

■620 

•830 

•915 

1-180 

38-0 

50-2 

07  -2 

711 

95-5 
95  5       | 

20 

1-945 

•710 

1-285 

101) 


These  experiments  show  that  the  total  density  grows  with 
the  time  of  development,  but  that  the  density  due  to  light 
reaches  a  limit  in  about  15  minutes.  The  continued  growth 
of  the  total  density  is  due  to  the  action  of  the  developer 
upon  the  bromide  of  silver  which  had  not  been  affected  by 
the  li'-ht. 


Variation  of  Pyrogallol. 
Experiment  4. — Plate  :  "  Wratten  Ord."     Exposure  ? 
Developed   each   strip   four  minutes    in  a   developer,  con- 

.  .  .     •    ,„„  ro-iuC)  xh, 

taming  m  100  cc  =    {0.L>000  NH=Hl. 


Pyn  igallol grms..       0'0S 

Relative  amount  1 

Density '    1-036 


Experiment  5. — Plate  :  "  Wratten  Ord."     Exposure  =  GO 
C'.M.S.     See  diagram  No.  2. 

Developed  4  minutes  in  a  developer,  100  cc.  = 

0-162  XII, 
0-228  XH^lSr 


Pyrogallol  used. .grms. 

■057 

oil  1 

0-228 

l. '457 

O'Oll 

1-S28 

1 

2 

4 

' 

16 

32 

Density  extiosed  plate 

•595 

■SK> 

i -ono 

1-215 

1-150 

roio 

Density  unexposed  plate 

■180 

•195 

■190 

■ISO 

■186 

■105 

Density  due  In  light. . . 

•115 

•645 

•870 

1-085 

l'Olo 

■935 

'  Sulpho-pyrogallol  e  [uivalent  to  Pyro. 
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From  these  results  we  gather  that  an  excess  of  pyrogallol 
beyond  n  certain  limit  tends  to  retard  development  and  the 
production  of  density.  This  limit  appears  to  be  the 
equivalent  of  pyrogallol  necessary  to  convert  the  ammonia 
into  tribasic  pyrogsdiate,  I  ',,11 .,(( t.NII,),. 

A  similar  experiment  is  here  given,  made  with  "sulpho- 
pyrogallol  "  compounded  with  sodium  sulphite  and  citric  acid. 
It  will  be  evident  that  the  presence  of  the  acid,  by  neutra- 
lising the  ammonia,  is  responsible  for  the  much  more 
marked  falling  off  in  density. 


"Manchester  Slow."     Exposure 
100 


Experiment    6.  —  Plate 
=  10  C.M.S. 

Developed    I   minutes,    100    cc.  =  i'0-228  Nf/Br'    ;""1 
"  sulpho-pyrogallo]  "  corresponding  to  x  grms.  pyrogallol. 


Pyro grms.  a;  = 

Relative  amount 

Density  exposed  plate 

Density       unexposed 
plate 

Density  due  to  light  . 


0-114 

0-228 

0'ir.7 

0-914 

1-371 

1 

2 

4 

8 

12 

".'HI 

1-71H 

1-610 

1-850 

•700 

•860 

•6C0 

•493 

■240 

•111) 

•380 

1-050 

1-115 

1-110 

•590 

1-828 
10 
•105 

•080 
■025 


Variation  of  Ammonia. 

Experiment  7. — Plate  :  "  Wratten  Ord."      Exposure  ? 
Developed  4  minutes  in  developer,  100  cc.    = 
i  grms.  NHj 

0--10  Pyro. 

0-20  NH4l!r 


Ammonia 
Densitj  ... 


0-0231 

ll-(ii) 

■0462 

'613 

•0925 
1-276 

■185 
1-816 

"277 
2-186 

•370 
2-266 


Experiment    8.  —  Plate:     "Wratten    Ord."      Exposure 
20  C.M.S.     Sec  diagram  No.  3. 

pNH3 
Developed  4  minutes  in  100  cc.  =   ■(  0'34  Pyro. 

I  0-21!  NH.Br. 


Amiroiiia grms.  x  = 

■103 

•207 

■414 

•828 

1-656 

3-312 

1 

2 

4 

8 

10 

32 

Density  exposed  plate. . 

•340 

■530 

■960 

1-675 

1710 

1-470 

Density  unexposed  plate 

■090 

•120 

■265 

•700 

1-310 

1-300 

Density  due  to  light  . . . 

•250 

•410 

•695 

•975 

•wo 

•170 

Experiment  9. — Plate  :    "  Manchester  Slow."      Exposure 
40  C.M.S.     See  diagram  No.  4. 


Developed  4  minutes  in  100  cc. 


x  Nil., 
0-34  Pyro. 
0-23  NH4Br. 


x  grms.  NHa 

Relative  amount 

Density  exposed  (date. . 
Density  unexposed  plate 
Density  due  to  light. . . . 


■2117 

•414 

•828 

1-212 

1-666 

1 

2 

4 

0 

8 

•250 

1-530 

2-290 

2-470 

2-470 

■090 

■550 

1-400 

1-880 

2-015 

•ico 

■980 

•890 

•590 

•155 

:i-72.; 

IS 

1-865 
1-445 

•420 


The  general  result  of  these  experiments  is  that  the 
addition  of  ammonia,  up  to  a  certain  extent,  increases  the 
density  in  a  given  time,  hut  that  the  amount  of  ammonia 
which  can  be  added  without  giving  rise  to  fog,  and  without 
simultaneously  adding  bromide,  is  very  limited.  The  so- 
called  accelerating  action  of    ammonia  being   due    almost 


entirely  to  its  solvent  action  on  bromide  of  silver,  which,  if 
the  ammonia  is  increased  sufficiently,  results  in  greatly 
diminishing  tie1  density. 

Tin'  following  table  shows  tin-  solubility  of  silver  bromide 
in  very  dilute  ammonia,  such  as  is  used  for  development  of 
plates : — 

100  cc.  of  dilute  ammonia  containing  : — 

l'lOSgrms.  NH3  dissolve  0-O376  AgBr 

-555  „  „  0*0206     „ 

■til-         ,,  „  0-0100    „ 

'0807        „  .,  0-0052     „ 

The  last  two  solutions  represent  the  extreme  concentra- 
tions usually  employed  by  photographers  for  development. 

If,  to  any  of  these  solutions  of  silver  bromide  in  ammonia 
bromide  of  ammonium  be  added,  an  immediate  precipitate 

of  bromide  of  silver  is  the  result.  The  so-called  accelerating 
action  of  ammonia,  and  the  retarding  action  of  ammonium 
bromide,  are  probably  due  entirely  to  this  solvent  action  of 
the  one,  and  the  anti-solvent  action  of  the  other  of  these 
two  reagents.  The  rapid  production  of  fog  when  ammonia 
is  increased  is  due  to  the  fact  that  when  pyrogallol  solution 
is  added  to  an  ammoniacal  solution  of  bromide  of  silver,  the 
silver  in  solution  is  precipitated  immediately  in  the  metallic 
state. 

The  following  experiments  show  the  influence  of 


Variation  of  Ammonium  Bromide. 
Experiment  In. — Plate:   "  Wratten  Ord."     Exposure? 

Developed   for  4   minutes,    100  cc.  =   \  0'1:>:.i  ,,"'' 

[  0'375  Pyro. 


Ammonium  bromide  grms. 
ill  100  cc 


Relal  ive  amount 
Density 


o-oo 

o-io 

0-20 

0-40 

o-so 

0 

1 

2 

1 

8 

1-81 

1-73 

1-61 

1-43 

0'3t 

1-28 

12-8 

o-oo 


Experiment  II. — Plate:  "Wratten  Ord."      Exposure  = 

40  C.M.S.    Developed  4  minutes  in  100  cc.  =  /  ° ' ' ']'  J  ' ':' 

(_  0-342  Pyro. 
and  various  amounts  of  bromide     See  Diagram  Xo.  :,. 


Ammonium  bromide 

Relative  amount .... 

Density          exposed 
plate  

Density      unexposed 
plate  

Density  due  to  light. 


•057 

•lit 

■228 

•457 

•918 

1 

2 

4 

8 

Hi 

1-150 

1-335 

1-235 

1-025 

•085 

•560 

•455 

■315 

'255 

•130 

•890 

•sso 

•920 

•770 

'  55  5 

1-828 
32 

•120 

•090 
•030 


It  is  clear  that  development  in  both  experiments  was 
entirely  prevented  in  these  four  minutes  when  the  amount  of 
bromide  was  about  10  times  that  of  ammonia  present. 

It  also  appears  from  our  experiments  that  a  rational 
developer  would  consist  of  a  decinormal  solution  of  ammonia, 
containing  so  much  pyrogallol  and  ammonium  bromide  as 
would  correspond  with  the  formula — 

C6H3(NH40)3  +  NH4l!r 

We  have  represented  many  of  these  results  in  the  form  of 
diagrams.  It  will  be  interesting  just  to  point  to  diagrams 
Nos.  1,  3,  and  4,  to  show  the  great  amount  of  action  which 
the  alkaline  developer  may  have  on  the  bromide  of  silver, 
although  it  has  never  been  exposed. 

This  disagreeable  property  is  common  to  all  alkaline 
developers,  and  it  renders  them  unsuitable  for  scientific 
investigations.  In  all  our  important  work  we  use  exclusively 
the  ferrous  oxalate  developer  for  the  reason  that  it  attacks 
unexposed  bromide  of  silver  so  slowly,  that  within  one  hour 


1(30 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [May  31,1880. 


ami  even  more,  no  appreciable  density  can  be  developed 
upon  a  really  good  plate.  Nor  does  its  action  vary  much 
with  its  composition.  The  addition  or  omission  of  bromide 
from  the  constitution  of  this  developer  does  not  seem  to  have 
any  great  influence,  and  a  greater  or  less  concentration  of 
tin"-  reagents  within  considerable  limits  does  not  affect  its 
action;  indeed,  we  have  not  found  any  variation  to  arise 
from  alterations  in  its  composition,  excepting  the  length  of 
time  needed  for  completion  of  development. 

The  following  table  shows  how  the  density  of  an  exposed 
plate  grows  as  the  time  of  development  is  prolonged  from 
five  minutes  to  one  hour. 

Experiment  12.— Ferrous  Oxalate. 


Density  exclusive  <>f  Fog. 

Time. 

1. 

11. 

lit. 

IV. 

V. 

Minutes. 

5 

•3<!5 

•350 

..       • 

. , 

■215 

10 

•525 

•450 

.. 

•  • 

■:!05 

15 

•615 

•550 

•7'.'5 

•570 

•  no 

20 

•615 

'575 

•• 

•120 

2.1 

•7<i0 

■650 

SO 

•700 

•660 

•860 

•670 

■150 

45 

1-000 

•715 

•515 

60 

•• 

•740 

and  t  the  time  of  development,  a  is  a  fraction  depending 
upon  the  nature  of  the  film,  concentration  of  developer, 
temperature,  &c.  The  constants  for  the  series  of  figures 
1.,  l.iv,  are  1)  =  0-720,  o  =  09015. 


Columns  1.  and  II.  are  the  results  obtained  upon  the  same 
plate,  one  (I.)  portion  of  the  strips  developed  in  a  developer 
consisting  of  4  parts  of  a  saturated  solution  of  potassium 
oxalate,  mixed  with  1  part  of  a  saturated  solution  of  ferrous 
sulphate,  the  other  (II.)  portion  of  the  strips  developed  in 
the  same  developer  diluted  with  an  equal  volume  of  water, 
Columns  III.  and  IV.  represent  other  experiments,  the  plates 
being  developed  with  the  saturated  solution.  Whilst  I.  to 
[V.  were  developed  with  a  small  amount  of  bromide  of 
potassium  added  to  the  developer.  -No-  V.  was  developed 
without  bromide.  In  not  one  instance  did  the  density  of  the 
unexposed  portions  of  the  plate  amount  to  more  than  0-098, 
which  is  the  density  due  to  clear  glass  and  gelatin.  That 
ferrous  oxalate  does  not,  however  used,  attack  silver  bromide 
which  has  not  been  exposed  to  light  is  a  most  valuable  and 
characteristic  property  of  this  developer. 

An  important  result  of  this  series  of  experiments  is  that 
the  density  reached  is  dependent  upon  the  time  of  develop- 
ment a-  well  as  upon  the  exposure  of  the  plate.  The  time 
it  takes  to  reach  a  given  density  varies  much  with  the 
gelatin  employed  in  making  the  emulsion  and  the  age  of 
The  plate.  Hut  with  each  plate  it  obeys  a  certain  law, 
which  is  more  or  less  clearly  visible  in  every  one  of  the  live 
experiments.  The  density  grows  rapidly  at  first,  its  growth 
becoming  slower  as  time  a. hances,  and  filially  tends  to  a 
limit.  Each  experiment  is,  taken  by  itself,  liable  to  many 
error's;  but  by  reducing  every  experiment  to  the  densities 
obtained  in  No.  IV.,  in  simple  proportion,  the  following 
tabulated  series  of  numbers  is  obtained  :— The  columns 
marked  I.,  II.,  &c,  are  the  reduced  densities  of  the  corre- 
sponding columns  of  experiment  12.  The  column  marked 
"Mean"  shows  the  arithmetical  mean  for  any  period  of 
development  obtained  from  the  five  series.  The  column 
"Calculated"  is  obtained  by  means  of  a  formula  based 
upon  the  idea  that  the  number  of  particles  of  bromide  of 
silver  affected  by  the  light  is  greatest  in  the  front  layer  of 
the  film  and  decreases  in  geometrical  progression  as  each 
succeeding  layer  of  the  film  is  reached,  an  idea  which  will 
be  better. appreciated  when  we  have  explained  the  action  of 
the  light  upon  the  film.  This  idea  expressed  algebraically 
leads  to  the  formula— 

H,        1)  (1  -  a') 

where  D,  is  the  density  after  /   minutes  development,  D  the 
limit  of   density  reached  by   very  prolonged  development, 


Time. 

Recalculated. 

— Densities. 

L 

11. 

III. 

IV. 

V.         Moan. 

Calculated. 

.VI  ia. 
5 

•810 

•350 

.. 

•2:is 

•832 

•2H0 

10 

•502 

•460 

.. 

.. 

■123 

•462 

■461 

15 

•58S 

•550 

•669 

•570 

■56) 

•5C9 

•568 

20 

•588 

'575 

.. 

.. 

•583 

•,',s2 

•628 

25 

•070 

•650 

•660 

•665 

SO 

•670 

•660 

•615 

•67" 

•626 

•615 

•CS7 

45 

.. 

.. 

•715 

•715 

•715 

•715 

•713 

60 

•• 

•• 

•• 

•  7 10 

•• 

•7KI 

•719 

The  relation  of  the  calculated  figures  to  the  experimental 
data  is  best  seen  in  diagram  No.  6. 

A  very  important  conclusion  call  be  shown  to  proceed 
from  the  formula  representing  the  course  of  development. 

If  on  any  one  plate  two  exposures  arc  given,  oue  of 
which  would  ultimately  yield  density  I),  and  the  other  Dj, 
and  if  this  plate  were  developed  for  a  time  /,  then  two 
densities,  </,  and  t!.„  would  result  such  that : — 

rf,  =  1),  (1  -a') 
rf.,  =  I),  (1  -a') 

and  it  will  be  seen  that  on  dividing  these  equations, 

^  =  Pt 
d2      D„ 

the  resulting  ratio  is  independent  of  the  time  of  develop- 
ment, and  is  equal  to  the  ratio  of  the  ultimate  densities 
which  would  be  reached,  so  that  the  gradation  of  negatives 
appears  to  be  independent  of  the  time  of  development. 


IV. — Gradation. 

The  above  experiments  have  shown  that  with  a  well- 
balanced  developer  there  is  a  limit  to  density,  which  depends 
upon  the  action  of  the  light,  and  that,  so  far,  the  only  control 
the  photographer  has  lies  in  deciding  whether  he  will  reach 
that  limit  or  not. 

It  also  became  evident  that  if  two  different  densities  be 
developed  upon  the  same  plate  to  their  extreme  limits,  the 
ratio  existing  between  these  limits  must  depend  solely  upon 
the  action  of  the  light.  The  question  we  have  now  to 
consider  is  whether  it  is  possible  by  any  modification  of 
development  to  influence  this  ratio,  and  whether  this  same 
ratio  exists  at  all  stages  of  development. 

In  making  these  experiments,  the  source  of  light  we  have 
adopted  is  a  standard  candle  placed  at  1  metre  distance  from 
the  plate.  We  then  produce  a  number  of  gradations  upon 
the  plate  by  exposing  different  portions  of  it  to  the  light  for 
different  periods  of  time,  always  leaving  one  portion  of  the 
plate  unexposed. 

In  order  to  show  that  the  length  of  time  of  development 
does  not  affect  the  ratio  of  densities  among  themselves,  but 
increases  every  density  by  proportional  amounts,  we  give 
the  following  experiments,  made  with  various  plates,  ferrous 
Oxalate  being  the  developer  used.  The  tables  shew  the 
densities  obtained,  their  ratio  among  themselves,  and  the 
ratios  of  the  two  corresponding  densities  obtained  bj  long 
and  short  development. 

All  densities  are  given  exclusive  of  fog  (the  density  of 
unexposed  plate  being  subtracted  from  density  of  exposed 

plate), 
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Experiment  13. — Gradations.     Ferrous  Oxalate. 


Exposure, 
C.M.S. 

Short  Development, 
4  Minutes. 

Long  Development, 
12  Minutes. 

Ratio. 
D2 
D, 

Density  Di. 

Ratio. 

Density  D2. 

Ratio. 

10 

•773 

1-0 

1-260 

1*0 

1-63 

20 

rooo 

1-2!) 

1-660 

1-31 

1-66 

Ilford  Red  Label. 
(1.) 

t'l 
80 

1-180 
1-250 

1-52 
1-01 

1'96 

2-08 

1'55 
1-03 

1-66 

1-00 

Greatest  error,  1 

2'  1  per  cent. 

1-fll 

10 

1-17 

1-0 

1-71 

1-0 

1-50 

20 

1-G7 

1-42 

2-37 

1  ■:',.; 

1-42 

Wratten's  Drop  shutter. 
(2.) 

10 
80 

2'06 

■2-16 

1-70 
1'93 

2-81 

3-33 

1-67 

1-91 

1-47 

<  rreatest  eiTor,  ± 

3  i  m  ]■  cent. 

Mean 

1  ■  13 

10 

•160 

1-0 

■273 

1-0 

1-70 

20 

•313 

1-95 

•  185 

1-76 

1 '  33 

"United  Kingdom.'' 
(3.) 

to 
SO 

•518 
■703 

3-23 
1-39 

■sin 
1-H5 

3'01 

111 

1-00 
1-63 

< rreatest  error,  ± 
3  per  cent. 

Mean. 

1-62 

The  greatest  errors  are  comprised  within  those  limits 
within  which  our  method  of  measuring  densities  is  only 
reliable. 

The  results  clearly  show  that  the  ratio  of  densities  is 
given  by  the  light  alone,  and  is  not  affected  by  the  time  of 
development,  a  fact  quite  in  accordance  with  the  conclusions 
previously  arrived  at. 

This  ratio,  we  find,  is  altogether  unalterable.  Xo  mollifi- 
cations  we  have  made  in   developers  or  in  development  has 


ever  seriously  disturbed  this  ratio  of  the  densities.  We 
.[note  the  following  few  experiments  in  support  of  this 
statement. 

Experiment  1-1. — The  plate,  a  "  Manchester  Slow,"  having 
received  three  different  exposures  was  cut  into  four  portions, 
two  were  developed  with  hydroquinone,  and  two  with 
eikonogen  for  different  lengths  of  time.  The  densities  are 
given  exclusive  of  fog  which,  with  both  developers,  was 
very  considerable  : — 


Developer. 

Exposure. 
O.M.S. 

Short  Develop. 

Long  Develop. 

Ratio 
D, 

D,. 

Remarks. 

Density  D,.          Ratio. 

Density  D2. 

Ratio. 

Hydroquinone. 

10 
20 
40 

•4S5                     1-0 
•875                     1-SO 
T450                    3-0 

'7s3 
1-383 
2-120 

1-0 
1-7(5 

2-70 

t-61 

1-58 
1,7 

Short  time  —  2'."«  in. 
Long  time  =  7*5  m. 
Moan  ratio,  1*55. 
Greatest  error,  1  per  cent. 

Eikonogen. 

10 
20 
40 

•310 
•560 

•905 

10 
1-81 
2'92 

•5S0 

•980 

1-000 

l'O 
1-7 
2'70 

1*87 
1-75 
1-76 

Short  time  =  4  in. 
Long  time  =  12  in. 
"\]<-  m  ratio,  I '79. 
Greatest  i-rror,  l'l  pi 

Experiment  15   shows  that   the  same  result  is  obtained  with  pyrogallol  development.     Plate  used  : 
Densities  exclusive  of  fog. 


'Manchester  Slow." 


Exposure. 
C.M.S. 

Developed,  Three  Minutes. 
Ammonia  added  at  once. 

Developed,  is  Minutes. 

Ammonia  :idded  in  Six  Doses 

every  Three  Minutes. 

Ratio 

D2 
D,. 

Remarks. 

Density  1),. 

Ratio. 

Density  ]>.. 

Ratio. 

10 
20 

40 
80 

•385 

•770 
1-095 
1-435 

1-0 
2-0 

2-St 
,7 

•  !2o 

•850 

1-313 

1"785 

1-0 
2-0 

3-1 

4-0 

1-09 
1-10 
1-19 
1-21 

Mean  Ratio,  1-15. 
Greatest  error,  5  percent. 
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Experiment  lfi  is  important  because  it  contradicts  emphatically  the  belief  that  gradations  of  au  over-exposed  negative 

can  be  altered  by  vising  greater  amounts  of  bromide.     Plate:    "  Manchester  Slow." 


Exposure. 

Developed,  Pour  Minutes. 
100 cc  =  n"22  XH.lir. 

Developed,  12  Minutes. 

inn  cc.  =  O'Glig.  NLl.lir. 

Ratio 

D, 
1),. 

('.M.S. 

Density  I),. 

Ratio. 

Density  Dj. 

Ratio, 

10 
20 
40 
80 

•Hi) 

•sin 

1  -200 

1  ■  625 

1 
ro                       -485 

l-'.H                          "983 

•2-71                    riw 

3-70                isioo 

ru 
l".is 
2  :>7 
3-90 

Tin              Mean  ratio,  1*15. 

l"15              Greatest  error,  4*3  per  cent. 

1-20 

no 

Experiment  17. — For  this  experiment  a  "  Wratten  Ordi- 
nary" plate  received  four  different  exposures.  It  was  then 
cul  into  four  portions,  and  each  portion  was  developed  with 
a  different  developer.  The  result  is  extremely  interesting 
and  important,  since  it  shows  that  the  ratio  between  the 
various  densities  is  identically  the  same  whatever  developer 
is  employed,  except  in  tin-  ease  of  eikonogen,  in  which  the 
ratios  are  a  little  different.  We  shall  recur  to  this  difference 
in  another  place. 

Time  or  Development  different  for  each  Develop]  b. 


Ex- 

Ferrous 
Oxalate. 

Pyrogallol. 

Hydroquinone. 

Eikonogen. 

po- 

sure. 

Density. 

Kali". 

Density. 

Ratio. 

Density. 

Ratio. 

Density. 

Ratio. 

CM  S. 
1(1 

•310 

1-0 

•320 

l-o 

•410 

ru 

•3011 

ro 

20 

■53.-. 

1-7 

'550 

17 

•095 

1-7 

•1711 

ro 

411 

■sio 

2-6 

•805 

2-5 

1-000 

2-4 

•645 

2'2 

80 

1-080 

3-6 

1-005 

3-1 

1-400 

3-4 

•820 

•2-7 

These  experiments  all  confirm  the  statement  that  the 
gradations  of  a  negative,  as  expressed  by  the  ratios  of  the 
densities,  are  independent  of  time  of  development, cannot  be 
affected  by  alterations  in  the  composition  of  the  developers, 
ami  are  almost  identically  the  same  whatever  developer  is 
employed.  We  are  thus  driven  to  the  conclusion  that  the 
photographer  has  no  control  over  the  gradations  of  the 
negative,  the  ratios  of  the  amount  of  silver  ih  posited  on  the 
film  being  solely  dependent  upon  the  exposure.  The  pho- 
tographer has  the  power  to  increase  the  total  density  by 
prolonged  development,  but  by  no  means  at  his  disposal  can 
lie  alter  the  ratios  existing  between  the  amounts  of  silver 
reduced  in  the  various  parts  of  the  negative;  they  are 
regulated  entirely  by  the  exposure. 

rhese  ratios  are  not  even  altered  by  intensification  after 
development,  as  is  shown  by  the  following  results  : — 

Intensification. 

Experiment  18. — Plate  "  Wratten  Ordinary  "  exposed  and 
developed  with  ferrous  oxalate,  measured  and  afterwards 
intensified  and  measured  again. 


Before  Intensification. 

After  Intensification. 

D, 

sure. 

Density  D,. 

Ratio. 

Density  !i .. 

Ratio. 

D,. 

in 

•31 

10 

•mi 

1-0 

1-93 

It 

•511 

1-0, 

•91 

1-5 

l'S2 

2U-5 

•(17 

2-16 

1-3(1 

2- 111 

I'M 

29-3 

■80 

•2-77 

1'71 

2-86 

1-98 

41-1 

1113 

3'. '12 

2  1.-. 

3-5 

2-08 

60 

1-30 

4' 10 

2-66 

1"2 

1-96 

It  will  be  seen  that  the  process  of  intensification  has 
almost  exactly  doubled  the  amount  of  silver  on  the  plate. 
Almost  the  same  result  was  found  in  the  following  experi- 
ment : — 


Experiment  19. — Similar  to  last 

experiment. 

Expo- 

Before intensification. 

Alter  intensification. 

Riuio 
D. 

sure. 

Density  Di. 

Ratio. 

Density  Dt. 

Ratio. 

l»l. 

in 

■21  111 

,„ 

•475 

1-0 

1-82 

2n 

■Ml 

1-8 

■850 

1-8 

1-85 

4:1 

•7IMI 

2-7 

1-2711 

2'C 

1-81 

80 

■95U 

3-G 

1-700 

3 '11 

l'7'.i 

...     1S2 

111  this  case  intensification  did  not  quite,  but  very  nearly, 
double  the  amount  of  silver  in  each  density,  hut  the  ratio 
existing  between  the  several  gradations  is  again  not  affected 
at  all. 

We  see  therefore,  that,  whatever  may  have  been  the  mode 
of  development  employed,  and  whether  intensified  or  not, 
the  ratios  of  densities  are  characteristic  of  the  action  of  the 
light,  and  can  be  alone  relied  on  in  investigations  respecting 
the  action  of  the  light  on  the  sensitive  film. 

Reduction. 

There  is  only  one  process  known  to  us  so  far,  which 
will  totally  alter  the  ratios  existing  between  the  deposits 
of  silver  on  a  negative,  viz.,  the  process  of  reduction,  that 
process  consisting  in  immersing  the  developed  plate  into  a 
solution  of  potassium  ferricyamde  and  sodium  tniosulphatc 
(hyposulphite).  This  process  so  alters  the  ratios  that 
photograpers  ought  to  use  it  very  cautiously. 

Experiment  20. — Plate  exposed,  measured,  and  reduced 
by  immersion  in  potassium  ferricyanide  and  sodium  thio- 
sulphutc. 


Expo- 

Before Reduction. 

After  Reduction. 

liiili.i 

D, 

sure. 

Density  Di.      Ratio. 
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•oso 
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2-1 

V. — Action  of  Light  on  Sensitive  I-'ii.m. 

Our  investigations  have  not  only  revealed  the  fact  that 
one  single  density  taken  by  itself  is  not  characteristic  of 
tin-  exposure  which  the  sensitive  film  received,  since  the 
density  may  In-  partially  due  to  "fog,"  or  may  not  he 
developed    to    its   extreme    limit,    but  the   experiments  have 
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also  clearly  shown  that  the  ratio  of  two  densities,  exclusive 
of  fog,  is  a  function  of  the  action  of  the  light  on  the  plate. 
It  will  be  noticed  that  in  all  these  experiments  the  exposures 
given  varied  between  10  seconds  and  SO  seconds,  and  the 
source  of  light  was  always  a  standard  candle  placed  exactly 
one  metre  off  the  plate.  If  we  tabulate  the  ratios  found 
between  the  10  seconds  and  80  seconds  exposures  in  these 
experiments  we  sic  at  once  that  the  ratio,  though  constant 
for  one  particular  plate,  is  very  different  for  different  plates. 


Ratios  of  Densities  for 

Experiment 

Name  of  Plate. 

Exposures 

■HI" 

w=  *■ 

Exposures 
80"  _ 

lu"  -  8' 

No. 

1-53 

1-68 

13 

AV  ratten  "  Dropshutter". . 

1-71 

l-92 

13 

3-12 

4-27 

13 

2-97 

3-82 

15 

Do.       Do 

2'S5 

8-80 

10 

Do.       Do 

2-84 

•• 

14 

Own  1 1 1 n  k c  . 


Batch  A.  ... 

,.      A 

„      A 


Exposures 


10n" 


240" 

3D"    ■ 

14  tO" 

180"  ' 


The  ratio  is  for  the  same  exposures,  smaller  for  rapid 
plates  than  for  slow  plates,  but  even  with  the  same  plate, 
the  ratio  between  two  densities  varies  for  exposures  which 
bear  the  same  ratio  to  each  other,  but  are  different  in 
absolute  value  as  is  seen  from  the  experiments  given  in  the 
above  table,  and  made  with  plates  prepared  by  ourselves. 

It  is  certain,  therefore,  that  tie-  ratio  between  two  densities 
depends  not  only  on  the  ratio  of  the  exposures,  but  also  on 
the  sensitiveness  of  the  plate  and  the  absolute  values  of 
the  exposures.  The  following  investigations  were  made 
to  discover  the  connexion  existing  between  exposure, 
sensitiveness,  and  density  produced. 

Unit   of  Exposure,  —  For    these    investigations    it    was 

necessary  to  adopt  a  standard  unit  of  exposure.  As  unit 
of  light  we  have  chosen  the  intensity  of  a  standard  candle 
at  one  meter  distance,  and  as  unit  of  time  the  second,  so 
that  our  unit  of  exposure  is  the  product  of  the  intensity  of 
the  standard  candle  at  one  meter  distance  and  the  second. 
and  we  call  this  unit  of  exposure  one  "  candlemeter-second/' 
We  find  for  experimental  purposes,  with  plates  of  average 
speed  it  is  an  excellent  unit,  easily  procured,  and  of  sufficient 
constancy  to  permit  of  satisfactory  repetitions  of  experiments. 
There  are  a  few  precautions  necessary  to  ensure  uniform 
results.  The  thane  of  the  candle  cannot  be  relied  on  until  it 
has  settled  to  a  height  of  nearly  45  mm.  measured  from  the 
top  of  tin'  spermaceti  to  the  top  of  the  flame,  as  shown  in 
Fig.  I.  The  candle  must  be  protected  against  draughts, and 
this  Sliest  done  by  placing  it  within  a  black  box  having  one 
side  open.  This  also  prevents  the  illumination  of  blight 
objects  on  the  working  table  and  consequent  reflections. 
The  candle  should  be  extinguished  by  an  extinguisher  and 
kept  covered  up  while  not  in  use. 

As  regards  measuring  time  of  exposures  we  use  a  chrono- 
graph watch,  or  a  metronome  for  short  exposures,  but  we 
find  that  errors  of  exposure  become  too  great  if  less  than 
10  seconds  are  measured.  If  we  wish  to  give  shorter 
exposures  than  10  candlemeter-seconds  (C.M.S.)  we  place 
the  standard  candle  two  meters  oft,  thus  reducing  its 
intensity  to  one  quarter. 

It  is  scarcely  necessary  to  say  that  we  have  carefully 
ascertained  that  within  such  limits  of  exposures  as  our 
experiments  embrace  it  is  immaterial  whether  an  exposure 
he  made  with  a  light  of  ]  candlemeter  for  40  seconds  or  a 
light  of  one   candlemeter   for  10  seconds.       We   have  also 


s'lto 

,V30 
3'00 


proved  by  experiment  that,  as  far  as  the  ratios  of  densities 
are  concerned,  they  remain  constant,  whether  the  exposure 
be  made  with  a  candle,  with  a  petroleum  lamp  or  with  day- 
light, so  long  as  the  product  of  intensity  of  light  and  time 
of  exposure  be  the  same.  The  intensities  of  such  different 
sources  of  light  cannot  however  for  this  purpose  be  com- 
pared by  the  ordinary  Bunsen  photometer,  but  must 
be  compared  by  photographic  experiments.  But  with 
careful  work  even  single  densities  can  be  reproduced  with 
tolerable  accuracy.  For  instance,  on  three  separate  days 
we  obtained  on  three  separate  plates  of  the  same  batch  by 
carefully  measuring  the  time,  both  of  exposure  and  of 
development,  densities  0*750, 0-730,  and  0-720  respectively. 
Four  different  standard  candles  gave  upon  one  plate  in 
10  seconds  the  following  densities:  0400,  0-490,  0  500 
0-480. 

With  the  standard  candle  we  investigated,  in  the  first 
place,  the  general  effect  of  prolonged  exposure  on  the 
density,  i.e.,  we  ascertained  how  much  silver  was  reduced  by 
different  exposures. 

Experiment  21. — A  "Manchester  Slow"  plate  exposed, 
developed  with  ferrous  oxalate  and  measured,  gave:  — 


Exposure 
C.M.S. 

Density. 

Difference. 

Exposure 

C.M.S. 

Density. 

Difference. 

0-025 

•Ill;-, 

80 

roio 

•255 

1-25 

•05.-, 

O'OIO 

100 

1-270 

•200 

2-50 

•085 

0-030 

320 

1-555 

•2sr, 

5-00 

•175 

•ooo 

<;>o 

1-885 

•331) 

lo-o 

•250 

•075 

1.2S0 

2'ilSX 

•203 

20 

■400 

•210 

2,500 

2-202 

■m 

40 

•755 

■205 

5,120 

2-352 

•ooo 

It  will  be  seen  that,  every  time  the  exposure  is  doubled, 
the  density  increases,  at  first  slowly,  then  considerably,  and 
(disregarding  errors  of  experiment)  from  40  C.M.S.  up  to 
1280  (.'.M.S.  every  time  the  exposure  is  doubled,  nearly  an 
equal  addition  to  density  is  the  result,  the  addition  to  the 
density  being  on  an  average  0-26G,  but  after  an  exposure 
of  1280  C.M.S.  further  doubling  produces  less  and  less 
increase  in  density.  The  first  few  densities  are  too  small  to 
admit  of  accurate  measuring. 

This  series  of  results  is  represented  graphically  on 
diagram  No.  7,  the  exposures  being  chosen  as  abscissae,  the 
densities  as  ordinate's;  from  this  diagram  it  will  be  seen 
at  once  how  rapidly  densities  grow  at  first  as  exposure  is 
increased,  and  how  slowly  at  last  the  densities  tend  towards 
a  limit. 

The  following  series  of  exposures  is  carried  still  further 
in  order  to  ascertain  the  character  of  the  curve  representing 
the  action  of  the  light  on  the  silver  bromide,  and  to  learn, 
if  possible,  something  of  the  limit  towards  which  the  curve 
tends. 

Experiment  22. — 


Exposures 
C.M.S. 

Densities. 

Difference. 

Exposures 
C.M.S. 

Densit  ies. 

Difference. 

1 

•110,1 

1,021 

2-9S5 

+  450 

2 

•100 

+    100 

■.'."is 

3-115 

+   130 

4 

•310 

+  ISO 

4,000 

3-280 

+   105 

8 

■500 

+  100 

8,192 

3-405 

+   125 

10 

•715 

+    215 

16,3St 

3-503 

+   103 

32 

•010 

+   225 

82,708 

3-474 

-  0-034 

64 

1-315 

+   405 

05,536 

3-2S0 

-  0-104 

US 

1-875 

+   530 

131.072 

3-12S 

-  0-102 

2511 

2-230 

+   415 

262,144 

2 ''.I2H 

-  0-205 

512 

2-5:r, 

+  245 

52  1.2SS 

2-464 

-  0-450 
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This  series  of  results  could  not  be  graphically  represented 
tn  advantage  by  choosing  exposures  as  abscissae  since  they 
vary  from  one  eaudlemeter-second  to  over  half  a  million. 
But  it  is  evident  that  prolonged  exposure  gradually  reduces 
the  density  attainable  after  development. 

The  graphic  representation  of  experiment  22  on  the  same 
scale  as  experiment  21  would  require  a  diagram  about  500 
times  as  long  as  diagram  No.  7,  and  nothing  of  any  value 
would  be  learnt  from  such  a  diagram. 

What  we  really  wish  to  ascertain  is  whether  it  is  possible 
to  produce  a  theoretically  perfect  negative,  such  as  was 
defined,  and  what  the.  connexion  is  between  the  densities 
and  the  exposures. 

If  in  any  part  of  the  curve  of  densities,  as  represented  in 
diagram  No.  7,  the  densities  were  proportional  to  the 
logarithm  of  the  exposures,  we  should  discover  that 
portion  of  the  curve  if,  instead  of  choosing  the  exposures 
as  abscissa',  we  used  the  logarithms  of  the  exposures  as 
abscissa;.  This  is  easily  done  when  the  exposures  progress, 
as  they  always  do  in  our  experiments,  in  a  geometric  series. 
We  have  only  to  mark  every  new  exposure  equi-distant 
from  the  previous  one  as  abscissa;.  In  this  manner  the 
results  of  experiment  22  are  plotted  in  diagram  No.  8. 

It  will  be  perceived  that  the  curve  now  consists  of  four 
distinct  branches.  It  proceeds  from  exposure  1  in  almost 
horizontal  direction,  ascends  slowly  to  exposure  16,  from 
thence  it  proceeds  almost  in  a  straight  line  to  exposure  2048, 
when  the  growth  of  densities  becomes  slow.  The  densities 
reach  their  maximum  at  exposure  16,384,  and  from  thence 
tin-  curve  returns,  the  densities  diminishing  slowly  with 
increased  exposures. 

We  accordingly  distinguish  four  different  periods  of 
exposures.  The  first  period  we  term  the  period  of  "  under 
exposure  ;"  it  is  comprised  in  the  first  curved  portion.  The 
second  period,  that  during  which  the  curve  is  almost  a 
straight  line,  we  call  the  "  period  of  correct  representation." 
The  third  period  is  that  during  which  the  curve  is  again 
strongly  bent  as  far  as  its  maximum  ;  this  is  the  period  of 
"  over-exposure,"  and  the  last  portion  of  the  curve  we  term 
the  period  of  '*  reversal." 

1.  Period  of  Under-exposure. — During  this  period  the 
ratios  between  two  densities  are  at  first  accurately  equal  to 
the  ratio  of  the  corresponding  exposures.  It  is  very  difficult 
to  study  this  portion  of  the  curve  accurately,  owing  to  the 
short  exposures  which  it  demands,  but  still  more  owing  to 
the  small  densities  which  this  period  yields,  and  which  are 
difficult  to  measure.  By  making  very  slow  emulsions,  we 
have,  however,  succeeded  in  showing  clearly  that  at  first 
the  amount  of  silver  reduced  is  proportional  simply  to 
the  exposure.  Thus,  a  plate  made  by  ourselves,  with  pure 
bromide  of  silver,  gave  the  following  results: — 

Exposure,    20  C.M.S.     Density,     -125  or  1. 
„  160       „  „  1-055  or  8-4. 

The  ratio  between  tin-  densities  being  very  nearly  8,  the 
ratio  of  exposures. 

Again,  a  "United  Kingdom"  plate  gave  the  following 
results  : — 

Exposure,  2 ■  5  C.M.S.        0-160.         Ratio,  1. 

5-0  C.M.S.         0-313.  1-95. 

A  very  slow  "Manchester"  plate  gave  the  following 
results  : — 


1  C.M.S. 

2  ('.M.S. 


0-260.  Eatio,  1. 

0-550.  21. 


Hut  of  course  there  is  no  definite  point  which  marks  the 
end  of  this  period  and  the  beginning  of  the  next.  But  it  is 
from  this  period  that  we  learn  that,  for  short  exposures,  the 
amount  of  silver  reduced  is  directly  proportional  to  the 
exposure. 

Period  of  Correct  Representation.— The  second  period  of 
exposures  we  have  thus  named  because  during  this  period  a 
plate  is  capable  of  giving  a  negative  differing  as  little  as 
possible  from  that  which,  at  the  beginning,  we  defined  as 
theoretically  perfect.  That  definition  demanded  that  the 
densities  of  the  negative  should  he  proportional  to  the 
logarithms  of  the  exposure;  which  produced  them.     It  i> 


characteristic  of  this  period  that  the  densities  are  propor- 
tional to  the  logarithms  of  the  exposures.  This  is  shown 
on  diagram  Xo.  8,  where  the  densities  are  the  ordinate*,  the 
logarithms  of  exposures  are  abscissa;,  and  the  period  of 
correct  representation  a  straight  line.  We  have  measured 
densities  of  dozens  of  plates  falling  within  this  period,  and 
we  find  them  all  to  conform  to  this  very  simple  linear 
equation — 

D  =  y  [log.  I.t  +  C], 

D  being  the  density,  y  a  constant  depending  on  time  of 
development,  I.t  the  product  of  intensity  of  light  and  time, 
i.e.,  the  "  exposure,"  and  (' a  constant  depending  upon  the 
speed  of  the  plate.  As  we  shall  give  further  detailed  proof 
of  this,  we  will  here  merely  insert  one  example  of  a  plate, 
the  constant  C  of  which  is  zero,  it  is  Plate  2  of  experiment 
No.  13.  That  plate  gives  the  following  results  with 
equation : — 

D  =  1-75  x  log.  exposure. 


Exposure. 

Density  found 
by  Experiment. 

l>i  us  t  v  Calculated. 

10 
20 
40 
80 

1-74 
2-37 
2-91 
3-33 

1-73 

2'27 
2-75 
3-30 

Many  similar  examples  will  be  quoted  presently. 

We  have  thus  arrived  at  the  answer  to  the  question,  can 
negatives  be  produced  such  as  we  defined  to  lie  theoretically 
perfect  ?  And  this  answer  is,  they  can  be  produced,  but 
only  by  so  carefully  adjusting  the  time  to  the  intensity  of 
the  light,  that  the  exposures  may  fall  within  that  period  of 
correct  representation.  Xo  variations  whatever  in  develop- 
ment will  correct  an  under-  or  over-exposure. 

Period  of  Over-exposure. — Little  need  be  said  about  this 
period.  As  the  curve  tends  to  become  parallel  to  the  axis 
of  abscissa;  it  is  clear  that  when  exposures  fall  within  this 
period,  shadows  and  high  lights  will  all  be  represented  hy 
densities  which  are  almost  equal.  There  will  be  no  contrasts. 
In  the  first  period  of  under-exposure  the  contrasts  arc  too 
great ;  here  they  are  too  small. 

Period  of  Reversal. — This  period  we  have  named  the 
period  of  reversal  because  within  this  period  happens  that 
peculiar  phenomenon,  the  transformation  of  the  negative  into 
the  positive,  the  "  solarisation,"  "  reversal,"  &c.  It  is  easy 
to  understand  how  the  negative  becomes  a  positive.  Whilst 
the  deep  shadows  still  act  upon  the  plate  increasing  the 
density  the  high  lights  have  passed  their  maximum  and 
their  densities  grow  less  and  less.  The  more  the  exposure 
is  prolonged  the  less  dense  the  high  lights  become,  the 
shadows  exceeding  them  in  density.  It  is  quite  easj  to 
observe  this  phenomenon  of  reversal  with  a  powerful 
petroleum  lamp  or  gas  burner,  or  to  produce  by  direct 
contact  printing  a  secondary  negative,  instead  of  a  positive, 
from  the  original  negative,  by  about  15  to  20  minutes 
exposure  at  6  in.  distance  from  the  light.  When,  in  the 
camera,  exposure  is  prolonged,  it  is  well  known  that  a 
positive  is  obtained  instead  of  a  negative.  It  lias  been 
stated  by  Jansen  that  a  secondary  negative  and  a  secondary 
positive,  can  be  obtained  by  prolonging  the  exposure  still 
further.  We  have  not,  however,  been  able  to  verify  this 
statement,  and  we  believe  it  to  be  erroneous.  Our  investi- 
gations show  that  the  density  tends  to  a  limit,  and  a  picture 
produced  by  prolonged  exposure  in  the  camera  is  gradually 
lost  in  a  uniform  veil  of  fog,  though  it  is  still  visible  even 
sifter  a  three  days'  exposure. 

A  "United  Kingdom"  plate  received  various  prolonged 
exposures,  with  the  following  results: — 

Difference. 
76,000  C.M.S.  gave  .tensity 1"416 

•:ni 

160, „  „  I'll! 

•111 
300,000        „  „  "WO 

■043 
600,000        „  ,,  "823 
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A  piece  of  the  same  plate  exposed  to  direct  daylight  for 
90  minutes  (about  six  million  G.M.S.)  gave  a  density  1-200. 
From  this  it  appears  to  us  that  there  is  an  equilibrium 
established  between  the  action  of  the  refrangible  and  less 
refrangible  ray*. 

The  period  of  reversal  is,  theoretically,  exceedingly 
interesting,  and  deserves  further  careful  study,  but  the 
reversing  action  is  so  slow,  and  requires  such  enormous 
exposures,  that  it  does  not  need  to  be  considered  from  a 
practical  point  of  view,  and  we  shall  disregard  it  entirely 
for  the  present.  The  three  first  periods,  that  of  under- 
exposure, that  of  correct  representation,  and  that  of  over- 
exposure are  the  only  practically  interesting  portions  of  the 
curve.  We  have  already  stated  that,  during  the  first  period, 
the  ratio  of  densities  is  equal  to  the  ratio  of  exposures;  i  e., 
the  amount  of  bromide  of  silver  reduced  is  proportional  to 
the  exposure,  whilst,  during  the  second  period,  the  density 
only  grows  in  proportion  to  the  logarithm  of  the  exposure. 
It  almost  ceases  to  grow  during  the  third.  Of  course,  these 
assertions  are  only  two  approximate  statements  of  one  single 
law  connecting  the  densities  with  the  exposures. 

All  photo-chemical  investigations  which  have  hitherto 
been  made  have  proved  that  the  amount  of  chemical  action 
is  proportional  to  the  "  exposure "  (i.e.,  the  product  of 
intensity  of  light  and  time).  The  sensitive  film  of  the 
photographic  plate  forms  no  exception  to  this  general  law. 
and  we  take  it  as  a  fundamental  truth  that  the  amount  of 
action  upon  the  plate  is,  at  any  moment  of  the  exposure, 
proportional  to  the  energy  which  the  plate  receives  at  that 
moment.  During  the  first  period,  when  the  surface,  or 
chiefly  the  surface  of  the  film,  is  acted  upon,  the  results  of 
the  investigations  have  shown  this  to  be  true  accurately. 
But  when  the  action  of  the  light  upon  particles  of  bromide 
of  silver  below  the  surface  has  to  be  considered,  the  question 
arises,  how  much  of  the  light  which  impinges  on  the  surface 
really  reaches  those  particles  ? 

Of  the  rays  of  light  which  impinge  upon  the  surface  of 
the  sensitive  plate,  some  are  reflected  and  some  pass  right 
through  the  plate.  If  one  sensitive  plate  be  exposed  to 
light  behind  another,  it  will  be  fouud  that  it  also  is  affected. 

The  energy  of  the  reflected  and  transmitted  light  cannot, 
obviously,  play  any  part  in  the  molecular  work  to  be  done 
in  the  film.     It  is  useless  photographically. 

The  light  absorbed  in  the  film  is  the  only  light  which 
contributes  towards  the  formation  of  the  "  latent  image." 
but  not  even  the  whole  of  the  light  which  is  absorbed  does 
useful  work.  It  can  be  proved  experimentally  that  a  plate 
which  has  received  such  an  exposure  as  to  yield  maximum 
density  on  development,  absorbs  exactly  as  much  light  as 
a  plate  which  has  not  been  exposed  at  all,  yet  the  light 
absorbed  by  a  plate  already  so  exposed  obviously  con- 
tributes nothing  towards  increase  of  density. 

From  this  it  is  clear  that  the  light  absorbed  by  a  particle 
of  silver  bromide,  which  has  already  received  sufficient 
energy  to  bring  it  into  that  condition  in  which  it  is  capable 
of  development,  is  useless. 

It  will,  therefore,  be  evident  that,  of  the  light  impinging 
upon  the  plate,  there  is  only  one  portion  useful,  viz.,  that 
which  is  absorbed  by  unaltered  silver  bromide,  the  light 
reflected,  the  light  transmitted,  and  the  light  absorbed  by 
particles  of  silver  bromide  already  changed,  being  altogether 
useless. 

The  amount  of  work  done  at  any  moment  of  the  exposure 
is  therefore  proportional  to  the  amount  of  energy  received 
by  the  unaltered  silver  bromide  only. 

It  is  very  easy  to  state  this  proposition  mathematically, 
and  thus  find  the  law  which  connects  the  densities  with  the 
exposures. 

If  the  intensity  of  the  light  (with  respect  to  chemically 
active  rays)  is  I,  and  the  fraction  of  the  light  reflected  from 
the  surface  of  the  film  is  o,  then  the  amount  (1  —  o)  I  enters 
the  film.  If  the  film  contains,  at  the  moment  we  are  con- 
sidering, x  particles  of  silver  bromide  per  unit  area,  which 
are  already  changed,  then  the  transparency  of  the  plate 
with  respect  to  the  changed  particles  is  e-*',  i.e.,  this  i> 
the  amount  of  light  which  passes  the  particles  already 
changed.  If  from  this  amount  we  deduct  the  amount  of 
light  which  passes  nil  the  particles  of  silver,  changed  or 
unchanged,  the  difference  represents   the   amount  of  light 


absorbed  by  the  silver  bromide  not  yet  affected.  Xow  the 
light  which  passes  all  the  particles  of  silver,  if  there  are  a  of 
them  per  unit  area,  will  be  measured  by  the  transparency 
of  the  plate  viz.,  e— *°.  Deducting  this  from  e-*1  and 
multiplying  the  difference  with  the  total  amount  of  light 
entering  the  film  will  give  the  mathematical  expression  for 
the  amount  of  light  which,  at  the  moment  we  are  considering, 
can  do  useful  work  ;  this  amount  is  :  (1  — a)  I  (e-**—  e-*"  ). 
If  thi*  expression  is  multiplied  by  the  short  time  of  exposure 
dt,  it  will  represent  the  amount  of  useful  energy  conveyed 
to  the  plate  during  that  time. 

Suppose  it  requires  an  amount  of  energy  e  to  change  one 
particle  of  silver  bromide  into  the  condition  capable  of 
development,  then  the  number  of  particles  dx  so  changed 
during  the  time  dt  will  be 


(1.)   d.r  =  '    (1 


<0  0        -  f 


ka 


]dt. 


This  is  the  complete  mathematical  expression  of  the  idea 
that  it  is  only  that  portion  of  the  light  which  is  absorbed  by 
unchanged  silver  bromide,  which  contributes  to  the  growth 
of  density. 

By  integration  of  equation  (1),  and  by  substitution  of  the 
symbol  O  for  e  +*»,  we  find  that  the  density  of  the  "  latent 
image  "  (before  development)  is 

K 

D  =  log£  [O  -  (O  -  1)  $k  (-'~a)  e  ] 

where  0  is  a  fraction,  the  hyperbolic  logarithm  of  which  is 
— «,  O  is  simply  the  opacity  of  the  plate  to  the  chemically 
active  rays  before  exposure. 

In  this  derivation  of  the  connection  between  the  density 
D  and  the  exposure  If,  two  assumptions  have  been  silently 
made  which  need  explanation.  The  coefficient  of  absorp- 
tion, A,  has  been  assumed  to  have  the  same  value  both  for 
the  altered  and  the  unaltered  silver  bromide.  We  have, 
however,  experimentally  ascertained  that  this  is  a  fact.  It 
can  be  easily  proved  photographically.  If,  behind  a  plate, 
one  portion  of  which  has  been  already  exposed  so  as  to 
yield  maximum  density,  the  other  portion  having  received 
no  exposure  at  all,  a  very  sensitive  plate  is  placed,  and  if 
now  a  suitable  exposure  be  given,  it  will,  on  development, 
be  found  that  the  shielded  plate  has  uniform  density  all 
over.  This  proves  that  k  is  the  same  as  regards  blue  light 
both  for  the  altered  and  for  the  unaltered  silver  bromide. 

The  second  assumption  is  that  the  sensitive  film  obeys 
the  laws  of  absorption,  as  explained  at  the  beginning  of  this 
paper.  It  would  prolong  this  paper  very  much  if  we  had 
to  furnish  here  the  proof  that,  as  far  as  the  chemically 
active  rays  are  concerned,  and  as  far  as  the  light  nut 
reflected  is  concerned,  the  law  of  absorption  does  hold  good. 
Suffice  it  to  state  that,  to  the  more  refrangible  portion  of  the 
spectrum,  the  sensitive  film  is  as  black  as  Indian  ink  is  to 
white  light. 

To  recur  to  our  formula,  it  requires  still  more  alteration 
to  complete  it.  The  density  as  given  by  the  formula  is  the 
maximum  density,  and  expressed  as  regard*  the  behaviour 
of  white  altered  silver  bromide  towards  the  blue  rays  of 
the  spectrum.  As  we  know  already,  we  can  develop  of 
that  maximum  density  as  much  as  we  please,  and  the 
change  from  white  to  black  during  development  makes  the 
density  more  or  less  equal  for  all  rays  of  the  spectrum. 
We  therefore  simply  multiply  the  equation  by  a  constant 
to  express  this  change,  and  we  call  this  the  development 
constant.     The  formula  then  stands — 

D  =  y  log    [O  -  (O  -  1)  $'c  (1  ~  a)T] 

e 

k,  a,  and  e  represent  physical  and  chemical  properties 
of  the  bromide  or  silver,  which  together  constitute  its 
sensitiveness  to  light.     We  combine  them  into  one  single 


symbol,  and  write  I  = 


k  (1  -  a) 


,  so  that  we  have  finally — 


(2.)   D  =  y  log    [O  -  (O  -  1)  j8  i  ]. 

This  formula  represents  the  density  after  development  as 
a  function  of  the  opacity  of  the  unexposed  plate,  of  the 
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exposure,  and  of  the  symbol  i,  which  is  a  measure  of  the 
slowness  of  the  silver  bromide,  and  which  symbol  we  shall 
call  the  "  inertia"  of  the  silver  bromide. 

To  show  the  approximation  of  densities  calculated  by  this 
formula  to  those  obtained  in  experiments  21  and  22,  we 
append  here  the  calculated  and  the  observed  densities.  For 
this  purpose  the  plates  used  for  experiments  Xo.  21  and  22 
were  investigated  for  their  opacity  to  the  rays  of  the 
spectrum  from  F  to  H,  and  this  opacity  was  found  to  be  332. 

Experiment  21  compared  with  theory. 


Exposure. 
C.M.S. 

Densit  v 
Found. 

Density 
Calculated. 

[Ex posure 
j    C.M.S. 

Density 
Found. 

Density 
Calculated. 

0-625 

•015 

•035 

80 

1010 

■992 

1'25 

•055 

•005 

160 

1-270 

1-272 

2-5 

•085 

•121 

320 

1 '  555 

1-531 

5 

•175 

•2U 

6-10 

1-835 

1-780 

10 

•250 

•339 

1,280 

2-088 

2-022 

20 

•too 

•520 

2,500 

2'262 

2-218 

40 

*755 

•713 

5,120 

2-352 

2-S52 

Experiment  22  compared  with  theory. 


Exposure. 
CMS. 

Density 

Found. 

Density 
Calculated. 

Exposure. 

C.M.S. 

Density 

Found. 

Density 

Calculated. 

1 

■060 

•092 

12S 

1-875 

1-800 

2 

■160 

•172 

256 

2- 200 

2-105 

4 

■840 

•302 

512 

2-535 

2-518 

8 

•500 

•482 

1,021 

2-9S5 

2*860 

16 

■715 

•735 

2,048 

3-115 

3-188 

32 

•010 

1  050 

4,036 

8 -280 

3-328 

01 

1-345 

1'405 

B.192 

S-405 

:;■  105 

On  examining  the  "  calculated  "  series  of  results  it  will 
be  found  that  they  have  exactly  the  same  characteristic 
properties  as  those  we  pointed  out  as  appertaining  to  the 
three  periods.  For  the  short  exposures  the  calculated 
densities  are  nearly  proportional  to  the  exposures,  whilst 
from  1  fit'. M.S.  to  1200  C.M.S.  the  densities  increase  by  nearly 
equal  amounts  for  every  successive  double  exposure,  and 
ddl'er  very  little  from  densities  calculated  by  the  simple 
formula — 

D  =  y[log.K-C]. 

In  order  that  this  may  be  very  clearly  seen  we  append 
another  table  comparing  in  column  1  the  densities  obtained 
hv  the  correct  formula  (2),  with  densities  in  column  2 
calculated  by  the  approximate  formula — 

D  =  1-176  [log.  U  -  0-579]. 


Expo- 
sure, 
C.M.S. 

(1.) 

Density 
bv 

t   '.MM      1 

Formula. 

(2.) 

Densit] 

by 
Approxi- 
mation. 

Expo- 
sure, 
C.M.S. 

(1.) 

Density 

by 
Correct 

: 

(2.) 
Density 

by    ' 
V]i|.r.  ,\l- 

mation. 

16 

•735 

•735 

256 

2-165 

2151 

32 

1-050 

ros'i 

512 

2-51S 

2-505 

6-1 

1-405 

1-413 

1021 

2-860 

2-859 

128 

1-S00 

1-797 

2048 

3U38 

3-ilS 

We  think  it  necessary  t'>  draw  attention  to  this  agree- 
ment, because  the  approximate  formula  is  extremely  easily 
applied,  whilst  the  correct  formula  requires  very  tedious 
calculations,  and  we  shall  make  a  very  important  practical 
application  of  such  calculations. 


Although  there  is  a  close  general  agreement  between 
tlie  experimental  results  and  the  numbers  calculated  by 
means  of  the  equations,  yet  in  individual  cases  there  are 
discrepancies.  Diagram  No.  'J  shows  the  theoretical  curves 
in  full  lines,  the  actual  observations  being  indicated  by 
dots.  This  diagram  leaves  little  doubt  that  the  action  of 
the  light  on  the  sensitive  film  is  fairly  represented  by  our 
equation,  and  consequently  it  may  be  assumed  as  proved 
that  the  action  of  the  light  at  any  moment  is  proportional 
to  the  amount  of  light  absorbed  by  unaltered  silver  bromide. 

Nevertheless  we  felt  that  more  experimental  proof  was 
wanted  to  support  out-  equation,  which  represents  the 
resulting  density  as  a  function  of  the  opacity  of  the  un- 
exposed plate  to  blue  light.  When  it  is  remembered  that 
the  density  id'  the  unexposed  plate  is  proportional  to  the 
silver  bromide  spread  over  its  area,  it  will  be  perceived 
that  this  statement  means,  in  fact,  that  the  density  of  the 
image  depends  upon  the  amount  of  silver  on  the  plate  in 
sonic  wav,  and  this  is  almost  a  self-e\  idciit  proposition. 

We  prepared  sensitive  plates  of  different  opacities  by 
spreading  on  equal  areas  different  amounts  of  silver 
bromide.  These  plates  were  measured  to  ascertain  their 
opacity  to  blue  light,  and  the  following  results  obtained: — 


Plates  No.  1. 

Amount  (if  Silver 
Bromide  per  100  Sq.  cm. 

Opacity  to  Blue 
Light. 

1 

firms. 
0-016 

1-73S 

2 

0-U51 

3-00 

8 

0-062 

lull 

4 

0-124 

83-0 

By  means  of  these  opacities  four  curves  were  calculated, 

which  are  represented  in  diagram  Xo.  10.  To  ascertain 
whether  the  relative  distances  between  those  curves  were 
true,  points  in  each  curve  belonging  to  the  same  exposure 
(or  abscissa)  had  to  be  determined  iu  at  least  two  different 
portions.  For  this  purpose  four  plates,  one  of  each  opacity, 
were  simultaneously  exposed,  and  two  different  exposures 
were  given  of  30  anil  240  C.M.S.  respectively.  The  plates 
were  then  developed  aud  the  ratios  of  the  densities  were 
taken  alone  for  comparison. 

The  following  results  were  thus  obtained: — 


Exposure. 

Plate  I. 

Plate  11. 

Plate  III. 

Plate  IV. 

30  C.M.S 

240  C.M.S 

Density. 
•065 

•120 

1  -si 

Density. 
•U95 

■275 

2 '  s.l 

Density. 
•200 

■700 

■:  69 

Density. 

■-.VJ 

3-31 

The  ratios  which  are  obtained  for  the  theoretical  densities, 
calculated  by  the  equation  (2),  are  the  following  ones  : — 


— 

Plate  ]. 

Plate  2. 

Plate  3. 

1  late  1. 

1-70 

2 '511 

2-83 

3  22 

It  will  lie  seen  that  the  theoretical  ratios  agree  as  well  with 
the  observed  ratios  as  could  possibly  be  expected  from  so 
difficult  an  experiment.  In  diagram  No.  10  tin-  relative 
distances  of  the  CUn  es,  as  calculated  from  the  ratios  obtained 

by  the  experiment,  are  marked  by  dots. 

Diagram  No.  10  is  worthy  of  some  remarks.  It  will  be 
at  once  perceived  that  the  more  thinly  the  plate-  are  coated 
the  shorter  is  that  portion  of  the  curve  which  is  a  straight 
line.  This  means  that  the  period  of  correct  representation 
is  very  short,  and  great  contrasts  cannot  be  truly  rendered 

by  a  thinly-coated    plate.      It  will    also    he    found   on 
inspection  that  the    (autre  of    the  straight  portion  is  in  each 
Curve  in  a  different  place,  and  that  tlie  thinner  the  plate  the 
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that   log    $ 

another,  viz. 


shorter  is  the  exposure  necessary  to  reach  the  centre 
portion.  This  means  that  a  thinly-coated  plate  is  somewhat 
faster  than  a  thickly-coated  one;  though  they  are  made  of 

tlie  same  emulsion.  .V  thinly  covered  plate,  however, 
appears  very  much  faster  than  it  is  in  reality.  It  is 
incapable  of  rendering  wide  contrasts,  and  hence  the 
negative  always  looks  Mat,  and  thereby  gives  to  the  eye  the 
impression  of  over-exposure. 

We  have  now  learnt  the  great  influence  which  the  opacity 
of  the  unexposed  plate  has  on  the  density  of  the  resultant 
image,  and  we  must  now  point  out  a  most  important  source 
of  error  in  photographic  experiments  such  as  we  have 
described. 

If  a  plate  he  not  perfectly  evenly  coated,  the  densities, 
after  development,  arising  from  equal  exposures  will  be 
different  on  different  parts  of  that  plate.  We  give  here  an 
example  of  a  plate,  not  a  bad  one  either,  on  which,  in 
different  parts,  different  exposures  were  given.  The  table 
shows  the  densities  which  the  same  exposure  produced  on 
the  one  half  and  on  the  other  half  of  the  plate  : — 


Exposure, 

I. 

II. 

Ratio. 

10 

Density. 

■i:r, 

Density. 
■2«) 

I'M 

20 

'  .";$  1 

•480 

1-12 

li 

■823 

•775 

1-08 

80 

1-185 

l-oso 

1-10 

The  errors  on  this  plate  amount  to  from  6  to  14  per  cent., 
owing  to  unequal  thickness  of  the  film.  It  is  needless  to 
say  that  in  the  dark  room,  in  ruby  light,  such  differences  in 
the  thickness  of  the  film  cannot  be  observed.  The  only 
remedy  for  this  is  to  use  only  very  thickly  coated  plates. 
We  may  here  say  that  for  our  most  important  experimental 
work  we  used  slow  plates  specially  prepared  for  us  by 
Mr.  Chapman,  of  Manchester,  every  care  being  taken  to 
secure  a  thick  and  even  film. 

Thickly-coated  plates  give  also  very  much  greater  latitude 
in  exposure.  The  plates  used  in  experiments  21  and  22 
would  have  given  good  pictures  of  subjects  with  contrasts 
varying  from  1  :  80,  though  the  exposures  had  varied  from 
1  :  2,  so  that  an  exposure  of  10  seconds,  or  one  of  20, 
would  have  resulted  in  but  little  difference  in  the  negatives, 
excepting  that  the  one  would  have  been  much  slower  in 
printing,  because  generally  denser.  Thinly-coated  plates,  on 
the  other  baud,  need  very  accurately-timed  exposures. 

VI. — Speed  of  Sensitive  Plates. 

We  gave  two  formula;  as  the  result  of  our  investigations  ; 
one  of  them,  the  approximate  one,  is  the  direct  result  of  our 
experimental  work,  the  other  is  the  mathematical  expression 
of  the  idea  that  a  certain  definite  amount  of  energy,  is 
needed  to  bring  a  particle  of  silver  bromide  into  the  con- 
dition in  which  it  can  afterwards  be  developed,  and  that  it 
is  only  to  the  light  absorbed  by  unaltered  silver  bromide 
that  increase  of  density  consequent  on  increased  exposure 
is  due. 

Whilst  the  approximate  formula  is  never  strictly  true, 
and  can  be  used  only  for  exposures  which  fall  within  the 
period  of  correct  representation,  it  is  extremely  simple,  and 
we  are  about  to  describe  an  important  application  of  it,  viz., 
the  determination  of  the  speed  of  the  sensitive  plate. 

The  more  correct  formula  cannot  be  used  for  practical 
applications,  owing  to  it >  complication,  but  it  serves  to 
indicate  the  limits  within  which  the  approximate  formula 
may  safely  be  used. 

In  the  formula — 

D  =  y.  log.  (O  -  (O  -  1)  $      I 

we  may  replace  (O—l)  by  the  symbol  O  when  that 
represents  a  large  number,  that  is,  when  the  plate  is  richly 
coated  with   silver  bromide.     If,  in  addition,  we  remember 


,  the  equation   can  be  transformed  into 


I)  =  y.  loc 


(?) 


which  equation  holds  good  only  when  the  numerical  value 
of  -j  is  greater  than  1  and  less  than  the  opacity  I).  It  is 
between  these  two  limits  only  that  this  equation  gives 
tolerably  correct  results.  Comparing  this  last  equation  with 
the  approximation  we  gave  before,  it  will  be  seen  that  the 
constant  C  of  that  approximate  formula  is  the  logarithm 
of  i,  the  smybol  measuring  those  properties  of  the  film 
which  together  constitute  its  sensitiveness,  and  which  we 
termed  the  inertia  of  the  plate. 

Supposing  we  bad  two  richly-coated  plates,  with  different 
inertias,  £  and  ;>,  and  we  wished  to  impress  the  same  density 
upon  them  by  a  given  intensity  of  light  1.  They  would 
require  different  exposures,  and  the  exposures  would  have 

to  he  such  that — 


1/ 


»l 


or  the  times  would  have  to  be  choseu  so  that- 


t, 


t„ 


This  means  that  if  the  values  of  £  are  known  for  different 
plates,  the  exposures  required  to  obtain  the  same  results  are 
also  known  for  those  plates,  if  the  exposure  is  known  for 
any  one  of  them. 

The  determination  of  the  numerical  value  of  the  symbol  £ 
is  therefore  an  important  problem. 

Since  the  density  of  the  image  is  an  abstract  number,  it 
follows  that  the  ratio  -j  is  an  abstract  number  also,  and 
that  £  is  therefore  an  exposure.  We  termed  this  symbol 
the  inertia,  and  it  really  measures  that  exposure  which  will 
suffice  to  change  a  particle  of  silver  bromide  into  the 
developable  condition.  But  for  its  practical  application  it 
has  another  meaning.  It  measures  the  least  exposure  which 
will  just  mark  the  beginning  of  the  period  of  correct 
representation. 

The  speed  of  the  plate  is  the  inverse  value  ;  the  longer 
the  exposure  needed  to  bring  the  plate  just  to  the  beginning 
of  the  period  of  correct  representation,  the  slower"  is  the 
plate.     Therefore  we  measure  the  speed  of  the  plate  by  the 

value  -.. 
i 

The  method  we  adopt  for  measuring  the  value  of  £  is 
briefly  as  follows  : — We  give  to  the  plate  at  least  two  ex- 
posures falling  within  the  period  of  correct  representation, 
anil  develop.  We  then  measure  the  densities  exclusive  of 
fog.  We  thus  obtain  two  equations  connecting  the  two 
densities  D,  &  D2with  the  two  known  exposures  E.  &  K, 
viz.  :— 

E  E 

I),  =7. log.    j  and D3  =  y.log. -4 

from  which  we  obtain  by  elimination — 

log.  1  =  »2  log.  E,  -  D,  log.  R, 

and— 

y 


1 1 .  -  D, 
Iol'-  Ej  —  log.  E| 


I),  -  I), 

The  value  of  £  is  expressed  in  candlemeter-seconds,  and 
can  he  found  by  reference  to  ordinary  tables  of  logarithms. 

We  will  now  describe  our  practice.  For  the  determination 
of  the  inertia,  only  the  central  portion  of  the  plate  should 
be  used  ;  the  margin  should  be  avoided,  as  it  is  liable  to  be 
irregular  in  thickness  of  film.  In  order  to  insure  at  least 
two  exposures  falling  within  the  period  of  correct  represen- 
tation we  give  to  the  plate  eight  different  exposures  of 
2-5,  5,  10,  20,  40,  80,  160,  and  320  CMS.,  leaving  a  portion 
of  tlie  plate  unexposed.  We  develop  this  plate  with  ferrous 
oxalate,  and,  after  properly  washing,  fix  in  a  perfectly  clean 
bath  of  thiosulphate.  We  then  wash  and  dry  spontaneously, 
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or  by  means  of  alcohol.  The  length  of  time  for  development 
is  judged  by  the  density  of  the  image.  We  avoid  too  great 
density,  but  develop  sufficiently  long  to  obtain  a  decided 
deposit  for  the  lower  exposures.  When  all  the  densities 
have  been  measured  we  subtract  from  every  one  of  them 
the  density  of  the  fog  strip  in  order  to  obtain  densities 
"  exclusive  of  fog." 

From  this  series  of  densities  we  may  calculate  the  value 
of  ('.  For  that  purpose  we  find  the  differences  between  the 
consecutive  densities,  and  we  choose  from  the  scries  those 
points  which  give  differences  most  nearly  alike.  As  an 
example  we  quote  the  series  of  results  obtained  with  the 
Manchester  slow  plate  of  experiment  Xo.  21 : — 


We  should  take  the  results  of  exposures  from  20  C'.M.S. 
to  160  CM. S.,  as  those  falling  within  the  period  of  correct 
exposure.  Choosing  the  exposures  20  and  160  for  the 
calculations,  we  should  obtain,  in  accordance  with  the 
formula  given — 


log.  i  = 


1-270  x  log.  20  -  0-460  x  log.  160 
1-270-  0-460 


or  log.  i  =  0-787,  and  from  an  ordinary  logarithm  table  we 
should  rind  i  =  6-12  candlemeter-seconds. 

In  another  experiment  with  a  plate  of  the  same  make  the 
following  results  were  obtained: — 


Choosing  only  the  20"  and  80"  points,  we  have — 


log.  (' 


_  1-260   x   log.  20  —  0-590  x  leg.  Si) 

1-260  x  0-590 
90  candlemeter-seconds. 


=  0-771 


It  will  be  seen  that  these  values  for  the  inertia  of  the 
"Manchester  Slow"  plate  are  almost  alike.  With  faster 
plates  it  is  not  so  easy  to  obtain  quite  such  concordant 
values,  but  they  are  always  sufficiently  accurate  for  practical 
purposes,  for  whether  an  exposure  in  practice  be  four  or 
five  seconds  it  will  not  appreciably  alter  the  resulting 
negative,  so  that  in  the  determination  of  the  inertia  an  error 
of  10  per  cent,  is  fortunately  not  of  very  great  consequence, 
and  in  most  cases  two  determinations  carefully  made  will 
not  differ  more  than  10  per  cent. 

We  prefer,  however,  to  obtain  the  result  by  a  graphic 
method,  by  means  of  which  we  avoid  all  calculations  and 
all  references  to  tables  of  logarithms.  We  scratch  on  an 
ordinary  slate  a  horizontal  scale  of  inertias  similar  to  the 
scale  of  an  ordinary  slide  rule,  but  we  repeat  the  scale  four 
times  instead  of  twice,  as  in  the  case  of  the  slide  rule. 
Diagram  Xo.  11  shows  this  arrangement.  We  scratch  at 
points  2-5,  5,  10,  20,  40,80,  160,  and  320  of  this  scale 
vertical  lines  (exposure  lines),  and  divide  them  each  into 
20  equal  parts,  marking  the  highest  as  density  2-0,  the 
lowest  as  ii.  Having  measured  the  densities  we  mark  them 
on  the  scales  of  the  corresponding  exposure  lines,  and  draw 
a  straight  line  through  those  points  which  appear  to  fall 
most  accurately  within  such  a  line.  It  is  better  to  stretch 
a  white  thread  across  these  points,  as  the  portion  of  the  line 
can  thus  be  more  easily  determined.  Where  the  thread  or 
the  straight  line  intersects  the  inertia  scale  we  can  at  once 
read  off  the  inertia  of  the  plate 

The  solutions  of  the  problem  of  ascertaining  the  inertia 
or  its  inverse  the  speed  of  the  plate  have  hitherto  been 
unsatisfactory,  and  always  depended  finally  upon  the  judg- 
ment of  the  comparative  visibility  of  letters  or  numbers 
printed  upon  a  sensitive  plate. 


Our  method,  by  referring  the  speed  to  a  standard  candle 
as  unit  will  enable  different  operators  to  obtain  almost 
identical  and  definite  numerical  results.  Should  at  any- 
time a  better  practical  unit  of  light  be  found,  the  method  i- 
at  once  applicable  with  it  also.  The  fact  is,  we  have  based 
our  method  on  the  measured  effects  produced  by  a  given 
unit  of  light,  excluding  the  influence  of  alterations  in 
development,  whilst  the  present  method,  by  means  of 
Warnerke's  sensitometer,  depends  entirely  upon  develop- 
ment. We  could  so  alter  the  composition  of  the  developer 
as  to  make  a  rapid  plate  give  most  misleading  results. 

Such  a  proceeding  is  impossible  with  our  method. 

There  is  a  theoretical  possibility  that  a  plate  may  be 
rapid  to  one  developer  and  slow  to  another,  so  as  to  require 
different  exposures  according  to  the  developer  used.  If 
silver  bromide  be  reduced  to  metallic  silver,  22,700  units  of 
heat  must  be  supplied  to  replace  the  heat  of  combination. 
Of  this  amount  of  heat  the  developer  in  the  act  of  develop- 
ment supplies  a  portion.  Ferrous  oxalate,  for  instance, 
would  probably  supply  12,900  units,  >o  that  the  light  need 
only  supply  the  difference,  viz.,  9,800  units.  Hut  if  another 
developer  could  supply  more  than  12,900  units,  then  the 
light,  clearly,  need  not  supply  quite  so  much,  and  in  that 
case  the  plate  would  be  faster  to  one  developer  than  to 
another. 

We  have  not  paid  such  close  attention  to  this  question 
yet  as  to  enable  us  to  decide  it  finally,  but  as  far  as  our 
experiments  have  gone  we  have  found  very  little  difference, 
if  any,  between  tin-  various  developers,  and  we  do  not  feel 
justified  in  assigning  to  the  small  differences  we  have 
observed  any  great  importance. 

If  a  developer  could  be  found  which  would  render  a  plate 
materially  faster,  that  developer  would  strike  a  serious  blow 
at  the  hypothesis  that  the  latent  image  consists  of  sub- 
bromide  of  silver. 

We  append  a  number  of  interesting  diagrams  representing 
our  graphic  method  of  determining  the  inertia  of  a  plate. 

Diagram  No.  11  shows  the  general  arrangement  we  adopt 
for  finding  graphically  the  value  of  the  inertia.  An  ordinary 
"  slide  rule  "  furnishes  the  mode  of  subdividing  the  scale 
(the  distances  of  the  numbers  being  proportional  to  their 
logarithms).  The  two  curves  are  the  curves  of  W  ratten 
and  Wainwright  "ordinary"  and  "  instantaneous "  plates. 
It  will  be  noticed  that  the  "  instantaneous "  plate  shows, 
within  the  given  exposures,  a  portion  of  the  period  of  over- 
exposure, whilst  the  "  ordinary  "  shows  a  portion  of  the 
period  of  "under-exposure."  The  inertia  of  the  one  is  1-4, 
that  of  the  other  5-  5,  and  in  round  numbers  the  one  plate  is 
four  times  as  fast  as  the  other. 

Diagram  No.   12  shows   the   results   of  experiment   IS 

graphically,  for  the  purpose  of  showing  that  variations  in 
the  mode  of  development  do  not  influence  the  determination 
of  the  inertia  ;  the  densities  of  the  two  modes  of  develop- 
ment being  different,  yet  the  straight  Hues  practically 
converge  to  the  same  point. 

Diagram  No.  13.  —  This  diagram  represents  another 
variation  in  pyro  development,  viz.,  in  the  amount  of  bromide 
(experiment  16).  It  will  be  again  seen  that  the  values  of 
tile  inertia  are  almost  identical,  in  spite  of  a  considerable 
difference  in  the  composition  of  the  developer  and  the  time 
of  development. 

Diagram  No.  14  shows  four  determinations  of  the  inertia 
of  one  plate  (sec  experiment  14),  two  determinations  being 
made  with  eikonogen  and  two  with  hydroquinonc.  The 
duration  of  development  being  different  for  each  determina- 
tion, yet  the  results  of  all  four  determinations  an-  practically 
identical. 

Diagram  No.  15  shows  that  the  inertia  of  a  plate  can  be 
determined  after  intensification,  but  tint  after  reduction.  It 
is,  therefore,  better  to  develop  too  little  rather  than  too 
much.  We  clearly  must  not  resort  to  reduction,  but  we 
may  intensify  if  the  trial  plates  have  been  under-developed. 
(Experiments  19  and  20.) 

Diagram  No.  16  shows  the  determination  of  inertia  of 
the  llford  plates,  "  ordinary,"  "  rapid,"  and  "  special  rapid  " 
(red  label).  Their  inertias  are  respectively  2  0,  II.  and 
0-56,  and  their  speeds  are  relatively  as  1  : :  1-41  :  3-5.    The 
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'■  red  label  "  plates  are  the  most  rapid  plates  we  have  so  far 
invi  stigated,  but  we  found  it  very  difficult  to  ascertain  their 
true  speed  in  the  camera,  on  account  of  the  difficulty  in 
securing  adequate  density. 

When  the  inertia  of  the  plate  is  known,  it  is  possible  to 
time  the  exposures  in  the  camera  so  that  the  densities  of 
the  gradations  are  almost  exactly  proportional  to  the 
logarithms  of  the  light  intensities  which  produced  them.  By 
this  means  negatives  can  be  produced  which  satisfy  very 
nearly  the  definition  we  gave  of  a  theoretically  perfect 
negative.  It  must  he  borne  iu  mind,  however,  that  such  a 
negative  is  not  necessarily  true  to  nature.  The  optical 
density  after  development  differs  from  the  density  of  the 
latent  image.  If  the  negative  is  to  be  true  to  nature,  a 
plate  must  be  used  which  is  richly  coated,  the  exposure 
must  be  carefully  timed,  and  the  development  must  be 
carried  only  so  far  that  the  value  c  f  the  development 
constant  7  is  numerically  equal  to  1.  Experiments  which 
we  have  made  indicate  that  for  the  production  of  artistic 
effects  on  ordinary  silver  chloride  paper,  it  is  necessary  to 
exaggerate  the  densities,  i.e.,  to  prolong  the  development 
until  7  is  greater  than  1,  and  nearly  reaches  the  value  2. 
This  requires  further  investigation ;  suffice  it  to  have  pointed 
out  that  what  Captain  Abney  terms  "  photographic  untruth" 
is  not  necessarily  inherent  in  photography,  since  the  photo- 
grapher has  it  in  his  power  to  decide  the  degree  of 
exaggeration. 

The  exposure  to  be  given  in  the  camera  can  be  found  by 
means  of  the  actinograph,*  when  the  inertia  of  the  plate  is 
known. 

The  "  actinograph  speed  "  of  the  plate  is  found  by  means 
of  the  formula  S  =  34  /',  where  S  is  the  speed  and  i  the 
inertia  in  candlemeter  seconds.  We  find,  for  instance,  the 
speed  of  the  Ilford  plates  from  their  inertia  (as  shown  on 
Diagram  1C). 

Speed. 

Ilford  "  ordinary "  =  —    =     17 


Ilford  "  rapid  " 


;\  -  * 


Hford  "  special  rapid "  =   '    .=    GO 

*  U "  ;*i  1 

This  method  of  referring  the  sensitiveness  of  the  plate  to 
the  candlemeter-second  as  unit  will,  we  believe,  greatly 
promote  progress  both  in  the  preparation  of  the  plate-  and 
iu  their  application.  We  flatter  ourselves  that  we  have 
supplied  one  of  the  greatest  needs  of  plate  makers  and 
photographers  in  general,  by  enabling  them,  for  the  first 
time,  to  ascertain  accurately  the  sensitiveness  of  different 
plates,  and  by  means  of  the  actinograph  to  apply  this 
information  in  practice. 

The  above  is  the  main  practical  result  which  has  accrued 
from  our  investigations,  but  incidentally  we  have  shown  the 
fallacy  of  many  popular  views  on  the  subject  of  development, 
and  the  paramount  importance  of  correct  exposure. 

From  a  purely  scientific  point  of  view,  perhaps,  the  most 
interesting  result  of  our  labour  is  the  elucidation  of  the 
numerical  relation  between  the  exposure  and  its  effect  on 
the  sensitive  film,  and  the  simple  explanation  of  these 
relations,  based  upon  the  optical  properties  of  the  unexposed 
sensitive  film.  It  would  not  have  been  difficult  to  extend 
these  considerations  so  as  to  include  in  them  the  reversing 
action  of  the  less  refrangible  rays.  This  would  not,  how- 
ever, have  served  any  practical  end  at  present,  and  it  would 
have  complicated  the  formula;  very  considerably.  We 
reserve  for  a  future  communication  this  extension  of  the  law 
which  we  have  discovered. 

"  See  this  Journal.  1891),  370,  or  the  Photographic  Societies 
Rcportei  for  April  30th,  1SS0. 
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A  NEW  ACTINOMETER. 

BY    EmV.Utn    GEO.    ■""»",    A.K.S.M. 

A  UK  viiy  method  of  measuring  the  amount  of  actinic  rays 
proceeding  from  any  landscape  or  object,  has  for  a  long 
time  been  a  thing  much  desired  by  photographers  both 
amateur  and  professional.  Many  instruments  with  this 
view  have  been  from  time  to  time  brought  out,  some 
depending  upon  the  darkening  of  prepared  paper  to  a 
certain  tint,  others  upon  the  facility  with  which  a  series 
of  numbers  can  be  perceived  through  screens  of  certain 
graduated  opacities  or  darknesses.  Mr.  Leon  Warnerke, 
some  10  years  ago,  introduced  an  instrument  in  which  he 
employed  a  plate  of  luminous  calcium  sulphide,  which  was 
excited  by  exposure  to  the  object  about  to  be  photographed, 
and  thus  received  a  certain  degree  of  luminosity,  according 
to  the  quality  of  the  light  proceeding  therefrom.  After 
waiting  a  certain  interval  of  time,  the  luminosity  was 
measured  by  viewing  the  plate  through  a  series  of  screens 
of  various  graduated  degrees  of  translucency  and  having 
numbers  or  letters  upon  them  ;  the  last  number  or  letter 
visible  to  the  eye  was  taken  as  the  indicator  of  the  intensity 
of  the  light.  So  it  will  be  perceived  that  the  intensity  or 
degree  of  the  luminosity  exhibited  by  the  plate  of  luminous 
sulphide,  was,  in  Warnerke's  instrument,  taken  as  the 
measure  of  the  light  which  had  been  acting  upon  it. 

Now  it  is  well  known  (1)  that  after  the  sulphide  of 
calcium  is  excited  by  exposure  to  the  light  ami  the  source 
of  light  is  suddenly  removed,  the  bluish  phosphorescence 
emitted  rapidly  fades,  especially  when  the  sulphide  is 
excited  to  its  maximum  degree ;  (-)  the  amount  of  light 
necessary  to  do  this  is  not  so  very  great ;  for  if  two  halves 
of  a  card  covered  with  luminous  sulphide  be  exposed  to 
light,  the  one  half  to  a  northern  sky  and  the  other  to  bright 
sunshine,  the  difference  of  luminosity  exhibited  by  the  two 
halves  of  the  card  is  not  appreciable  when  they  are  examined 
in  the  dark. 

In  the  instrument  about  to  be  described,  advantage  is 
taken  of  these  two  facts,  and  of  the  fact  that  luminous  calcium 
sulphide  or  Balmain's  luminous  paint  is  excited  by,  and 
emits  afterwards,  only  those  rays  which  usually  act  on  the 
photographic  plate. 

The  rate  and  manner  in  which  the  fading  occurs  are 
employed  in  my  actinometer  as  a  means  and  a  standard  of 
comparison  for  measuriug  the  intensity  of  the  light  pro- 
ceeding from  any  object,  landscape,  or  sea  view.  This-  is 
arrived  at  by  noting  the  number  of  seconds  it  takes  for  the 
luminous  sulphide  (after  having  been  excited  to  its  maximum) 
to  acquire  the  same  degree  of  intensity  as  a  portion  of  the 
light  proceeding  from  the  object,  landscape,  or  sea  view  in 
question,  and  then  by  referring  for  the  corresponding  plate- 
exposure  period  to  a  specially  constructed  table. 

Before  explaining  how  the  table  of  exposures  mentioned 
above  is  arrived  at,  it  will  perhaps  be  as  well  to  describe  the 
actinometer  itself.  It  consists  of  a  wooden  or  other  opaque 
tube,  coloured  dull  black  inside,  open  at  both  ends,  and  of  size 
and  shape  at  one  end  convenient  for  adjustment  to  the  eye. 
The  other  end  is  provided  with  a  second,  and  similar,  but 
shorter,  tube  hinged  to  it,  so  as  to  form  a  sort  of  lid.  This 
lid  is  glazed  next  the  tube  with  a  piece  of  clear,  or  better, 
ground  glass.  Over  this  is  placed  a  piece  of  card  (or  glass) 
coated  with  Balmain's  luminous  paint.  A  portion  of  this 
card  is  removed  (a  circular  portion  is  found  convenient,  for 
many  reasons),  and  behind  this  is  placed  a  piece  of  blue 
glass  wrapped  in  several  layers  of  tissue  paper  or  other 
translucent  material,  and,  finally,  over  all  is  placed  a  piece 
of  ordinary  glass.  The  blue  glass  is  capable  of  cutting  off 
all  rays  except  those  corresponding  to  the  colour  of  the 
li^ht  proceeding  from  the  luminous  paint.  The  use  of  the 
tissue  paper  is  to  lessen  the  intensity  of  the  light  which 
passes  through  the  circular  opening  in  the  card  covered  with 
the  luminous  paint,  to  the  degree  requisite  to  give  correct 
results  with  the  instrument.  This  once  found  is  constant 
for  any  given  make  of  photographic  plate. 

To  use  the  instrument,  allow  the  hinged  portion  A  to 
(Fig.  1.)  fall,  so  that  the  side  containing  the  card  with 
the  luminous  paint  upon  it  shall  be  fully  exposed  to  daylight 
for   30  seconds.     By   this  time   the    paint  will  be  excited 
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Fig.  1. 
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a  —  Blue  glass  wrapped  in  tissue  paper. 

b —  Card  covered  with  luminous  paint  with  circular  hole  in  centre. 


Fig.  2. 
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a  —  Ground  glass. 

6  —  Card  with  luminous  paint 


c  —  Tissue  paper. 
d  —  Blue  glass. 


to  its  maximum  degree.  Place  the  eye  at  the  end  B  Then 
quickly  close  the  hinged  portion  A.  A  blue  luminous 
ground  with  a  dark  spot  upon  it  will  be  seen. 

Count  the  number  of  seconds  it  takes  tor  the  spot  to 
disappear,  i.e.,  to  acquire  the  same  tint  as  the  surrounding 
luminous  sulphide.  Then  refer  to  tin-  table,  anil  opposite 
the  number  of  seconds  required  for  this  to  take  place  will 
be  found  the  correct  exposure  to  be  given  to  the  particular 
make  of  photographic  plate  to  which  the  instrument  is 
adjusted.  The  actinometer  itself  can  easily  be  adjusted  to  a 
plate  of  any  degree  of  speed  by  removing  or  adding  to  the 
lavers  of  tissue  paper  behind  the  caid  or  glass  carrying  the 
luminous  paint.  Any  good  table  of  exposures  may  be 
employed  for  this  purpose,  or  better  still  that  excellent 
little  machine  for  calculating  photographic  exposures, called 
the  "  actinograph,"  invented,  after  much  labour  and  study, 
by  Dr. Ferdinand  Hurler  ami  Mr.  Driffield,  of  Widncs. 
"  The  Table  of  Exposures. — In  order  to  construct  this,  it 
was  of  course  necessary  to  ascertain  how  and  in  what 
manner  the  luminous  paint  faded,  in  other  words  to 
determine  the  relative  intensity  of  the  luminosity  of  the 
paint  after  the  lapse  of  various  intervals  of  time.  Three 
methods  wire  employed  tor  this  purpose,  and  the  results 
obtained  by  all  the  methods  were  found  to  agree.  First,  an 
instrument  was  made  similar  in  construction  to  the  actino- 
meter already  described,  except  that  in  addition  the  hinged 
portion  was  provided  with  a  tube,  A.  inside  which  another 
tube.  1!,  was  made  to  slide  light-tight,  as  shown  in  the  drawing, 
Fig. 'J.     The  inner  tube  was   closed  at    the  end   nearest    the 


tissue  paper  screen,  with  the  exception  of  a  small  circular 
opening,  1',  forming  a  diaphragm  which, when  presented  to  a 
clear  northern  sky,  constituted  the  standard  of  light  tor  the 
experiments.  The  tube  I!  was  graduated  in  tenths  of  an  inch. 
In  other  respects  the  instrument  resembles  the  actinometer 
already  described,  containing  in  the  hinged  ltd  the  luminous 
sulphide  with  the  circular  central  portion  removed,  and 
backed  with  tissue  paper  and  blue  glass. 

The  luminous  surface,  having  betn  excited  by  allowing 
the  hinge, 1  portion  to  fall  for  :t0  seconds  and  closed  again, 
was  observed  to  acquire  the  same  tint  as  the  central  spot 
at  the  end  of  10  seconds,  when  the  instrument  was  directed 
to  a  clear  northern  sky.  the  distance  from  the  tissue  paper 
C  to  tin*  diaphragm  1*  being  noted.  The  tube  B  was  then 
drawn  out  until  the  diaphragm  1'  was  twice  the  distance 
from  the  tissue  paper  that  it  was  at  the  firsl  observation. 
The  spot,  on  repeating  the  experiment,  was  found  to  dis- 
appear in  40  seconds.  At  the  next  experiment  this  last 
distance  from  the  screen  was  doubled,  by  drawing  out  the 

tube   B   still    further,  I.e..  to   a   distance   four   times  what    it 

was  in  the  first  experiment,     it  required   160seconds  now 

for  the  spot  to  vanish. 

The  next  experiments  were  made  with  a  duplex  parailin 
lamp.  The  wicks  of  the  lamp  employed  were  a  full  inch  in 
width,  giving  a  flame  from  \\  to  l|  inches  wide.  At  a 
distance  of  1',  in.  from  the  centre  of  the  lamp  between  tin' 
two  wicks  a  diaphragm  was  placed  \  in.  in  diameter.  The 
light  passing  through  this  diaphragm  was  that  employed 
for  the  experiments  which  were  conducted  with  tin-  same 
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instrument  us  that  already  described,  with  this  difference, 
viz.,  that  the  tubes  A  andB  were  removed,  also  the  tissue 
or  oiled  paper  screen  c,  which  latter  was  placed  at  the  end 
of  the  instrument  as  shown  in  figure  -  at  D.  The  first 
observation  was  taken  at  a  distance  of  o  inches  from  the 
diaphragm  to  the  tissue  paper  screen  D,  when  the  spot 
vanished  in  10  seconds.  The  following  observations  were 
then  made,  taking  5  in.  as  the  unit  of  distance  :  — 

Intensity. 

At  a  distance  '50  from  the  diaphragm  the  spot 

vanished  in  2*5  seconds -si 

At  a  distance  *7  from    the  diaphragm  the  spot 

vanished  in  5'U  seconds -t* 

At  a  distance  'S5  from  the  diaphragm  the  spot 

vanished  in  7'0  seconds ••', 

At  a  distance  1"00  from  the  diaphragm  the  spot 

vanished  in  10*0  seconds 1 

At  a  distance 2'00  from  the  diaphragm  the  spot 

vanished  in  40*0  seconds « 

At  a  distance  300  from  the  diaphragm  the  spot 

vanished  in  90*0  seconds i 

At  a  distance  r  on  from  the  diaphragm  the  spot 

vanished  in  160*0  seconds t'j 

The  intensities  of  the  light  emitted  by  the  paint  at  the  end 
of  the  various  periods  of  time  will  be  inversely  as  the  square 
of  the  distances  1,  2,  3,  1,  &c.  So  by  comparing  the  light 
passing  through  the  tissue  paper  and  blue  glass  with  the 
lading  luminous  paint,  its  intensity  can  easily  be  ascertained ; 
the  number  of  seconds  required  for  the  spot  to  vanish  being 
indicative  of  the  intensity  of  the  light  under  examination. 

In  oiler  to  check  the  aboce,  a  series  of  experiments  were 
made  with  carefully  cut  diaphragms,  placed  at  a  fixed  distance 
from  the  tissue-paper  screen.  These  diaphragms  had  the 
following  diameters,  1,  |,  %,  and  the  results  of  the  experiments 
are  given  below: — 


Diameter 

Intensity  of 

Light 

admitted. 

Seconds  for  Spot  to  vanish. 

of 
Diaphragm. 

Exp.  1.    Exp.  2. 

Exp.  3.   Exp.  1. 

1 
i 
i 

•i 

i 
i 

10             2'5 
40              10 
160            40 

75           3 

30            12 

120            48 

It  will  be  seen  that  the  results  are  relatively  the  same. 
The  following  is   an   example  of  the   application  of  the 
foregoing  facts.     Suppose  that  upon  a  certain  day,  with  an 

,-stop,  a  plate  requires  1  second  exposure  to  obtain  a  good 

picture,  and  that  the  dark  spot  of  the  actiDometer  vanishes 
in  10  seconds.  Again,  suppose  that  on  making  an  observa- 
tion of  the  light  on  another  occasion  it  is  perceived  that  the 
spot  vanishes  in  40  seconds.  The  exposure  needed  in  the 
latter  case  would  he  four  seconds,  because  the  light  emitted 
by  the  paint  at  the  end  of  40  seconds  is  only  \  the  intensity 
it  was  at  the  end  of  10  seconds.  This  is  the  same  as  saying 
that  the  light  transmitted  by  the  circular  opening  in  the 
card  covered  with  the  luminous  paint  is  only  |  what  it  was 
in  the  first  case  :  this  is  precisely  what  it  is  desired  to  measure. 
When  the  instrument  is  thus  set  to  any  given  plate,  the 
exposure  is  T'—  of  the  number  of  seconds  required  for  the 
spot  to  vanish  after  the  luminous  surface  has  been  excited. 
For  plates  of  other  degrees  of  speed  special  tables  can 
easily  be  constructed.  The  instrument  when  once  adjusted 
to  a  particular  make  of  plate  will  indicate  the  correct 
exposure  under  any  condition  of  light  and  this  with  rapidity, 
the  element  of  judgment  being  dispensed  with  altogether. 
The  difference  between  the  actinometer  described  and  that 
invented  by  YVarnerke  is  quite  evident.  I  simply  employ 
the  fading  sulphide,  after  being  fully  excited  by  exposure 
to  ligh*.  lls  a  standard  or  sliding  scale  with  which  to 
compare  a  portion  of  the  light  proceeding  from  the  object 
about  to  be  photographed.  I  have  found  the  instrument 
extremely  useful,  and  I  never  have  a  failure  now  due  to 
over  or  under  exposure. 
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Meeting  held  at  Victoria  Hotel,  Manchester,  on 
Tuesday,  1st  April  1890. 


MR.    IVAN*    LEVINSTEIN    IN    T1IK    CHAIR. 


A  CONSTANT  AIR-BATH. 

BY    H.    GRIMSHAW,    F.C.S. 

An  air-bath,  considered  as  an  apparatus  for  the  quantitative 
dessication  of  all  kinds  of  material,  should  aim  at  the 
envelopment  of  the  substance  in  a  moving  body  of  pure  air, 
which  is  supplied  at  as  near  a  constant  temperature  as 
possible.  This  is  the  object,  and  the  more  simple  and 
inexpensive  the  appliance  can  be  made  the  better.  The 
ordinary  form  of  air-bath,  constructed  like  a  cupboard  of 
sheet  copper,  violates  nearly  every  condition  required  to 
attain  the  objects  in  view.  It  is  simple  enough  certainly, 
but  its  square  form  makes  it  more  expensive  of  construction 
than  a  cylindrical  one,  and  its  construction  makes  it  abso- 
lutely impossible  to  maintain  anything  like  a  constant 
temperature.  In  addition  to  this,  the  products  of  combustion 
from  the  burner  used  to  heat  it  corrode  the  exterior  and  till 
the  interior  with  moisture  and  carbonic  and  sulphurous  acids. 

Adams,  in  a  paper  published  in  the  Analyst,  XIV.,  222, 
after  pointing  out  the  conditions  which  the  ordinary  air-bath 
violates,  describes  a  new  form  of  air-bath  which  he  had 
constructed,  which  fulfilled  the  conditions  of  being  constant 
to  a  remarkable  degree  and  entirely  prevented  the  access  of 
the  products  of  combustion  to  the  interior  of  the  bath.  On 
careful  consideration  of  the  construction  of  this  bath, 
which  is  illustrated  by  a  diagram,  I  considered  that  a  much 
simpler,  cheaper,  and  practically  as  efficient  an  air-bath 
might  he  made,  and  the  result  of  my  attempt  in  this 
direction  having  been,  so  far  as  I  can  judge,  very  satisfactory, 
I  considered  that  it  would  be  of  interest  to  the  Society. 

The  construction  of  the  bath  will,  I  think,  be  seen  at  a 
glance  from  the  diagram  appended,  which  is  one-eighth  the 
real  size.  It  consists  of  four  parts— (1),  the  body  ;  (2),  the 
vessel  forming  the  air  envelope  or  casing;  (:i),  *he  base 
all  of  which  are  cylindrical  ;  (4),  the  lid  or  cover.  The  body- 
is  made  of  cast  "iron  or  brass,  and  is  merely  a  cylinder 
111  in,  in  diameter  externally  and  8  in.  deep,  closed  at  the 
bottom,  and  of  a  uniform  thickness  of  J  in.  The  object  in 
making  this  so  thick  is  to  provide  a  mass  of  metal  which 
will  distribute  and  to  a  large  extent  control  the  heat.  This 
part  might  be  made  of  sheet  copper  or  even  stout  sheet  iron, 
but  would  not  be  so  effective.  Also  the  body  and  the  base 
might  be  cast  in  one  piece,  but  this  would  add  unnecessary 
weight. 

The  base  is  made  of  stout  sheet  iron  or  sheet  copper,  and 
is,  in  the  model  1  have  made  and  used  11",  in.  in  diameter 
and  7  in.  deep.     It  is  cylindrical,  and  closed  at  the  top.     It  is 
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provided  at  the  bottom  with  semicircular  apertures  for  the 
admission  of  air  to  the  Bimsen  lamp,  anil  close  to  the  top  are 
four  short  chimneys  of  sheet  iron  at  least  1  in.  in  diameter 
turned  upwards  at  a  right  angle.  The  object  of  these  is  to 
carry  away  the  products  of  combustion  and  deliver  them  at  a 
level  above  that  of  the  intake  of  air  to  the  drying  chamber, 
thus  avoiding  the  presence  of  these  gases  in  the  interior  of  the 
air-bath.  Attached  to  the  top  of  this  part  of  the  apparatus 
is    a  kind  of  baffle-plate  of  J -in.  iron  to  receive  the  ilame  of 


the  Bunsen  instead  of  allowing  it  to  play  directly  upon  the 
top  of  the  base  cylinder,  by  which  means  radiation  of  heat 
from  the  bottom  of  the  bath  is  lessened,  and  the  sheet 
metal  of  the  base  is  not  burned  away.  I  need  scarcely  say- 
that  all  the  joints  of  this  heat  chamber  or  base  should  be 
made  tight  without  the  use  of  solder,  which  would  be 
melted  out.  A  rose  burner  is  better  than  the  ordinary 
Bunsen  as  the  source  of  heat.  In  the  next  bath  which  I 
make  I  intend  to  make  the  base  of  a  slightly  greater 
diameter,  so  that  in  packing  the  air-bath  for  transit  or 
storage  the  other  portions  may  be  placed  inside  it  to  save 
room. 

The  third  portion  of  the  bath,  which  I  will  call  the  air- 
case,  is  merely  a  double  cylinder  of  sheet  iron  or  copper 
open  top  and  bottom,  but  with  the  space  between  the  two 
cylinders  closed  at  the  top  and  open  at  the  bottom,  so  as  to 
slide  over  the  body  of  the  bath,  leaving  an  air  space  of 
about  j  of  an  inch  on  each  side  of  the  body,  the  thick  metal 
of  which  imparts  its  heat  to  the  air  as  it  travels  up  the 
outside  and  down  the  inside.  The  air-case  is  of  course 
cylindrical,  the  internal  cylinder  being  10J  in.  in  diameter, 
and  the  outer  cylinder  about  1  in.  wider,  whilst  the  height 
of  each  is  about  8|  in.  I  propose  to  try  the  effect  of 
adding  still  another  enveloping  cylinder  externally  to  this 
part  of  the  bath,  through  which  the  heated  air  from  the 
base  will  circulate,  which  will  give  an  economy  of  heat  and 
possibly  still  greater  regularity.  A  series  of  "  notches" 
taken  out  of  the  bottom  edge  of  the  interior  cylinder  admit 
the  hot  air  uniformly  all  round  the  cover  of  the  circum- 
ference of  the  air-bath,  and  this  is  caused  to  rise  very 
uniformly  into  the  whole  of  the  chamber  by  means  of  a 
finely  perforated  plate,  shown  by  the  dotted  line. 

The  fourth  part  of  the  air-bath  is  the  cover  which  is  made 
double  to  prevent  radiation  of  heat,  and  has  a  chimney 
2  ins.  in  diameter  and  about  2  ins.  or  3  ins.  high.  The 
chimney  may  have  a  circular  damper  fixed  on  a  swivel  or  a 
series  of  perforated  caps  to  regulate  the  draft  of  air  through 
the  diving  chamber.  Through  the  lid  there  is  a  1-in. 
aperture  for  a  cork  carrying  the  thermometer.  Another 
similar  aperture  ma\  be  made  to  carry  a  maximum  thermo- 
meter to  indicate  whether,  between  the  intervals  of  reading, 
the  heat  of  the  bath  has  been  any  time  too  high. 

The  diagram  shows  a  Stand  inside  tin-  bath  of  about  the 
right  height  to  bring  the  vessels  containing  tin-  substance 
into  the  most  constant  zone  of  heat.  The  outside  of  the 
bath  may  be  of  course  japanned  or  coloured  as  desired. 


The  air-bath  of  Mr.  Adams,  previously  alluded  to, 
contains  a  closed  cylindrical  chamber  encircling  the  air 
chamber,  the  expansion  of  the  air  in  which,  by  the  usual 
contrivance  of  a  mercury  lute  cuts  oil'  the  supply  of  gas 
more  or  less  according  to  the  temperature.  This  introduces 
an  expensive  complication  into  the  construction  of  the  bath, 
which,  I  fear,  will  always  be  liable  to  go  wrong  and  render 
the  addition  useless,  if  necessary  for  very  refined  work  of 
course  an  expansion  apparatus  could  lie  ad, led  to  this  air- 
bath,  but  1  should  prefer  it  to  be  entirely  separate  in 
construction  from  the  bath  itself,  and  its  connexion  with 
the  gas  supply  pipe  lo  be  through  an  aperture  in  the  cover, 
such  as  the  one  for  the  thermometer. 

In  practice  I  have  found  that  with  the  Manchester  gas 
supply  there  is  no  real  need  for  a  regulator,  if  the  gas 
supply  is  looked  to  in  the  morning  and  evening  when  the 
extra  pressure  is  put  off  and  on  the  gas  mains,  the  bath 
keeps  within  about  one  degree  as  a  rule. 

In  working  further  with  the  air-bath  1  shall  obtain  a 
record  of  its  performance  which,  if  of  sufficient  interest,  1 
will  take  the  liberty  of  placing  before  the  Society. 


^=a»i*»ia=- 


NOTE  ON  THE  DECOMPOSITION  BY  HEAT  OF 
THE  CHLORIDES  OF  MAGNESIUM  AM) 
CALCIUM. 

BY    It.    lailMSMAW,    E.O.S. 

It  is  not  a  new  observation  that  when  the  chlorides  of 
calcium  and  magnesium  are  heated  in  contact  with  air.  a 
portion  of  this  chlorine  is  given  off. 

In  view  of  the  very  large  quantities  of  both  these  sub- 
stances used  in  the  sizing  and  finishing  of  cotton  and  other 
goods,  it  is  evident  that  it  is  of  considerable  interest  and 
importance  to  define  at  what  temperature,  at  how  low  a 
temperature  in  fact,  and  to  what  extent  the  decomposition 
of  these  salts  proceeds,  because  if  the  chlorine  is  liberated 
at  temperatures  to  which  it  is  at  all  likely  that  the  fabrics 
containing  them  may  be  subjected,  under  the  ordinary 
conditions  of  their  use  and  manufacture,  then  the  chlorine 
or  resulting  hydrochloric  acid  will  be  certain  to  cause  more 
or  less  deterioration  of  the  fabrics. 

We  know  that  at  a  red  heat  the  chloride  of  calcium 
becomes  alkaline  to  litmus,  and  that  at  temperatures 
considerably  lower  than  this  the  chloride  of  magnesium  parts 
with  an  appreciable  amount  of  its  chlorine.  Recently 
several  cases  of  deterioration  of  the  strength  of  cotton 
fabrics  have  been  traced  to  the  action  of  chloride  of 
magnesium,  and  we  may  take  it,  I  think,  as  an  undoubted 
fact  that  this  "tendering"  of  the  cotton  fibre  in  such 
fabrics  is  due  to  the  action  of  the  hydrochloric  acid  formed 
by  the  decomposition  of  the  chloride. 

I  am  making  an  attempt  to  define  with  accuracy  the 
lowest  limit  of  temperature  at  which  the  decomposition  of 
the  chlorides  of  calcium  ami  magnesium,  and  incidentally  the 
chloride  of  zinc,  takes  place,  the  extent  of  the  decomposition, 
and  the  influence  of  time,  and  the  presence  of  moisture, 
have  upon  this,  and  1  am  able  to  give  some  figures  which 
though  only  of  a  preliminary  nature  are  of  interest  on  some 
of  these  points. 

The  method  I  have  adopted  in  the  experiments  is  as 
follows : — 

1  prepare  a  solution  in  distilled  water  of  the  chlorides  of 
calcium  and  magnesium  respectively,  of  which  1  take  so 
many  cubic  centimetres  for  each  trial,  so  avoiding  a  good 
deal  of  time  and  trouble  in  weighing.  1  also  prepare  a 
decinorinal  solution  of  silver  nitrate,  which  serves  to 
estimate,  by  the  usual  volumetric  method  the  chlorine 
either  before  or  after  heating. 

(1.)  Twenty-five  cc.  of  the  calcium  chloride  solution  took 
18*3  cc.  of  the  decinormal  silver  nitrate,  and  25  cc.  of  the 
magnesium  chloride  solution  took  16  cc.  of  the  silver 
nitrate. 

(2.)  Twenty-live  cc.  of  the  calcium  chloride  and  magne- 
sium  chloride   solutions   respectively   were   evaporated  to 
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dryness  on  the  water-bath,  and  then  subjected  for  five  hours 
to  a  temperature  of  150°  C.  in  the  air-bath  which  I  describe 
in  another  paper.  The  residue  was  in  each  case  taken 
up  with  water,  and  after  filtration,  titrated  with  the  standard 
silver  solution.  The  calcium  chloride  took  18-3  cc.  as 
before,  and  the  magnesium  chloride  only  9"  7  cc,  showing  a 
very  considerable  loss  of  chlorine. 

(:!.)  Twenty-five  cc.  of  the  calcium  and  magnesium 
chlorides  solutions  were  evaporated  to  dryness  as  before 
and  subjected  to  a  temperature  of  165°  C.  for  a  period  of 
two  hours.  On  titration  as  before,  the  calcium  chloride 
residue  took  again  18'3  cc.  of  standard  silver,  whilst  the 
magnesium  chloride  residue  took  10'7cc.  The  temperature 
was  higher,  and  the  time  of  exposure  less  than  in  experiment 
No.  2. 

(4.)  Twenty-five  cc.  of  the  magnesium  chloride  was 
taken,  evaporated,  and  heated  as  before,  but  with  a  tem- 
perature of  117°  C,  and  an  exposure  of  three  hours.  On 
solution  and  titration  as  before,  15*2  cc.  of  the  standard 
silver  were  consumed. 

These  few  preliminary  experiments  would  appear  to 
establish  the  fact,  that  at  anj  temperatures  which  can 
possibly  prevail  in  the  manufacture  or  use  of  goods  con- 
taining the  calcium  chloride,  this  salt  is  perfectly  stable,  and 
no  fear  of  deleterious  action  need  be  entertained,  whilst  the 
reverse  is  the  ease  with  the  magnesium  chloride.  The 
figures  for  the  latter  show  that  this  salt  is  decomposed 
comparatively  readily  at  a  low  temperature;  a  temperature 
of  117°  C.  is  one  which  in  some  operations  the  fabric  may 
easily  attain,  and  it  would  appear  likely  that  an  even  lower 
temperature  may  effect  this. 

I  hope  shortly  to  complete  an  extensive  series  of  experi- 
ments to  define  these  points  more  definitely  still  with 
regard  to  the  magnesium  and  calcium,  and  also  directed  to 
show  whether  the  chloride  of  zinc  is  more  or  less  stable 
than  the  chloride  of  calcium,  as  it  is  a  salt  which  is  also 
very  largely  used  in  the  same  connexion. 

I  should  like  here  to  acknowledge  the  co-operation  of  my 
laboratory  assistant,  Mr.  W.  Wilson,  in  the  carrying  out  of 
the  method  of  experimenting. 
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AN  ACCOUNT  OF  THE  MANUFACTURE  OF 
PHOSPHORUS.— Part  II. 

BY    J.    B.     HEADMAN,    D.SC,    l'.lt.S.E.,    P.C.S.,    EDINBURGH. 

The  first  part  of  this  paper  on  the  manufacture  of  phos- 
phorus described  in  general  terms  the  present  method  of 
preparing  that  element  on  the  industrial  scale.  The  process 
so  described  is  open  to  many  objections,  and  is  one  which 
results  in  much  loss  of  material. 

In  the  first  place  it  involves,  for  its  economical  accom- 
plishment, what  may  be  considered  independent  manufactures 
which  require  to  be  conducted  conjointly  with  it,  each  one 
involving  its  distinct  plant  and  apparatus.  For  example,  to 
supply  tile  acid  necessary  for  the  decomposition  of  the 
phosphate  of  lime,  vitriol  chambers,  with  their  accessories, 
require  to  be  erected. 

An  extensive  breaking  and  grinding  plant  for  the  raw 
material  must  also  be  available,  and  further,  in  order  to 
provide  retorts,  which  ought  certainly  to  be  made  on  the 
spot,  commodious  premises  for  moulding,  diving,  storing, 
and  ultimately  firing  them,  have  to  be  conveniently  arranged 
Besides  all  this,  the  extensive  filtering  service  required,  the 
disposal  of  the  waste  sludge  (hydratcd  sulphate  of  lime),  the 
numerous  store  and  stock  tanks  for  acid  liquors  of  different 
strengths.  The  series  of  lead  evaporating  and  drying  pans, 
and  the  distillation  at  a  high  temperature  of  the  desiccated 
mixture  of  phosphoric  acid  and  carbon  in  what  are  practically 
small  pipes  or  crucibles,  each  one  yielding  only  a  pound  or 
two  of  phosphorus  involve  a  large  plant,  and  the  manipulation 
of  much  material  contrasted  with  the  small  amouut, 
comparatively,  of  phosphorus  obtainable. 

Moreover,  the  process  I  described  is  wasteful  on  account 
of  the  loss  of  material  entailed  at  its  various  stages ;  even 
with  the  most  careful  washing  of  the  sulphate  of  lime  in  the 
filters  it  is  impracticable  to  remove  all  the  free  phosphoric 
acid  from  it,  for  to  effect  this  completely  the  effluent  washings 
would  be  so  weak  and  so  charged  with  sulphate  of  lime  in 
solution  as  to  render  their  introduction  into  the  process 
objectionable  rather  than  helpful. 

Loss  of  phosphoric  acid  is  also  incurred — as  was  pointed 
out — by  the  presence  of  bases,  such  as  iron  and  alumina  in 
the  concentrated  acid  liquor  and  the  ultimate  re-formation  of 
insoluble  phosphates ;  but  the  most  serious  source  of  loss, 
and  that  of  phosphorus  in  its  free  condition,  occurs  in  the 
distillation  of  the  desiccated  mixture  of  acid  and  carbon  in 
clay  retorts.  Whatever  amount  of  care  is  bestowed  on  the 
manufacture  of  retorts,  frequent  cracking  and  breaking,  or 
pinholes,  accompanied  by  escape  of  phosphorus,  are  inevitable 
at  the  high  temperature  required  for  the  operation.  This  is 
abundantly  proved  in  the  case  of  zinc,  the  distillation  of 
which  bears  a  strong  analogy  to  that  of  phosphorus,  but  in 
the  former  case  the  retorts  are  subject  to  no  internal  pressure 
whatsoever,  whereas  the  phosphorus  retorts  have  a  slight 
water  seal,  anil  this  undoubtedly  is  a  factor  when  accounting 
for  the  loss  in  distilling  in  fireclay  vessels  so  inflammable  a 
substance  as  phosphorus. 

Furthermore,  the  wear  and  tear  throughout  the  process  is 
excessive,  and  the  cost  for  upkeep  of  plant  and  the  renewal 
of  retorts  and  furnaces  very  heavy. 

With  these  facts  before  me  I  initiated  some  years  ago  a. 
series  of  experiments  to  ascertain  if  a  more  simple  and 
cheaper  process  of  producing  phosphorus  could,  be  found, 
dispensing  with  the  use  of  sulphuric  acid  and  also  with  the 
employment  of  retorts. 

For  the  last  three  years  or  more,  as  circumstances 
permitted,  I  have  carried  out  many  experiments  in  this 
direction,  involving  upwards  of  250  separate  fusions,  many 
of  them  requiring  a  continuation  of  the  heat  for  several 
hours'  duration. 
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The  materials  used  in  the  first  instance  were  phosphate  of 
lime,  silica  i.i  the  form  of  sand,  and  carbon  in  various 
conditions,  and  the  apparatus  consisted  of  Morgan's  plumbago 
crucibles  "  Salamander"  size  No.  8,  and  a  Sefstrom's  blast 
furnace. 

The  object  of  the  preliminary  experiments  was  to  ascertain 
first  if  silica  at  high  temperatures,  and  in  presence  of  carbon 
is  capable  of  expelling,  practically,  all  the  phosphorus 
contained  in  an  intimate  mixture  of  these  two  substances 
along  with  phosphate  of  lime  ;  and,  second,  if  the  silica  after, 
or  during,  the  expulsion  of  the  phosphorus,  formed  with  the 
lime  of  the  phosphate  of  lime  a  fusible  slag  which  would 
remain  in  a  liquid  condition  so  as  to  admit  of  its  ready 
withdrawal. 

Specimens,  showing  the  results  of  some  of  the  experiments, 
an-  lying  on  the  table,  and  will  be  severally  referred  to. 

In  the  first  of  the  scries  of  experiments  the  following 
proportions  were  employed,  viz. : — 

Parts. 

Charleston  phosphate  of  lime loo 

Sand 40 

Coal 15 

These  ingredients — all  in  a  fine  state  of  division — were 
intimately  mixed,  then  slightly  damped  to  promote  cohesion, 
and  finally  introduced  into  a  plumbago  crucible  previously 
raised  to  a  full  red  heat  in  the  Sefstrdm's  blast  furnace.  The 
crucible  remained  in  the  furnace  for  one  hour  and  15  minutes, 
and  during  part  of  that  time  was  subject  to  a  bright  red 
heat  approaching  whiteness  ;  it  was  then  removed,  allowed 
to  cool,  and  examined. 

It  was  found  that  fusion  had  taken  place  to  a  small  extent 
round  the  sides  of  the  crucible,  but  that  the  interior  was 
practically  unchanged.  The  resulting  slag  (part  of  which 
is  contained  in  the  specimen  bottle),  was  so  unsatisfactory 
that  no  analysis  was  made  of  it — very  little  phosphorus 
appeared  to  be  evolved. 

The  next  trial  was  precisely  the  same  as  the  one  just 
described,  with  the  one  exception  that  more  sand  was  used 
iu  the  mixture.  The  result  was  a  rather  increased  fusion 
with  partial  decomposition  of  the  phosphate  of  lime,  but 
still  incomplete  and  unsatisfactory. 

Having  failed  in  these  two  experiments  to  effect  complete 
fusion  and  decomposition  of  the  mineral  phosphate  of  lime, 
it  was  resolved  in  the  next  experiment  to  substitute  for  the 
latter  basic  slag  from  the  Bessemer  steel  process.  The 
proportions  used  were — 

I'll  lis. 

Basic  slag  (ground)  loo 

S  :i  i  07 

Coal  (ground) 10 

These  ingredients  were  carefully  mixed  ami  treated  as 
before  described. 

The  mixture  fused  completely  in  15  minutes,  and  on 
pouring  out  the  contents  of  the  crucible  and  cooling,  the 
-lag  was  found  to  be  vitreous  in  character  and  of  a  dark 
greenish-brown  colour  (see  specimen),  Besides  the  slag  a 
large  metallic,  very  brittle,  button  was  obtained,  which  on 
examination  was  found  to  consist  of  phosphide  of  iron 
possessing  the  following  composition — 

Iron 71*63 

Phosphorus 23*  ii 

mat     '     ■■■.  &c 5*09 

lOO'OO 

This  corresponds  approximately  to  the  formula  Fe2P. 

It  was  found  in  this  experiment,  and  the  result  was  amply 
confirmed  in  others  which  followed,  that  when  basic  slag  is 
heated  with  the  proper  proportion  of  silica  and  carbon — 
though  perfect  fusion  may  result  —  a  very  small  proportion 
of  the  phosphorus  is  expelled  from  the  crucible,  the  great 
affinity  that  iron  possesses  For  phosphorus  preventing  the 
expulsion  of  the  latter,  which  if  liberated  at  all  at  once 
combines  with  the  large  quantity  of  iron  present  in  these 
basic  slags,  with  the  formation  of  phosphide  of  that,  metal 
while  the  lime,  manganese,  magnesia,  &c,  combine  with  silica 
to  form  a  complex  silicate, which, as  iswell  known,  is  fusible 
at  temperatures  that  silicate  of  lime  withstands. 

(1  shall  have  occasion  to  refer  once  again  to  some  further 
experiments  with  basic    slag,   the  only  phosphorus-bearing 


material  present  in  the   mixture,  during  which   a  very  much 
increased  temperature  was  employed.) 

Failing  to  expel  phosphorus  at  the  temperature  employed 
from  either  native  phosphate  of  lime  or  from  basic  slag, 
experiments  were  next  made  using  a  mixture  of  the  two. 
The  first  of  the  series  was  performed  with  an  intimate 
mixture  of  the  following  substances — 

Parts. 

Charleston  phosphate  of  lime  (11*86  per  cent.).,    loo 
Basic  shx 50 

Sand 79 

Coal 11 

'J7H 

This  mixture,  after  one  hour  in  the  crucible,  produced  a 
\er\  fluid  slag  (see  specimen),  and  during  the  operation  a 
large  quantity  of  phosphorus  was  disengaged,  which  blazed 
at  the  mouth  of  the  crucible  with  characteristic  brightness. 
The  contents  of  the  crucible  after  the  operation  weighed 
167  parts,  and  the  clean  -lag  on  analysis  was  found  to 
contain  1" 37  per  cent,  of  phosphorus  only.  Proving  that 
a  large  quantity  of  phosphorus  had  been  removed  during 
the  fusion,  shots  of  phosp*hate  of  iron  from  the  basic  -lag 
were  found  dispersed  through  the  residue. 

The  next  experiment  was  made  with  the  same  materials, 
using  slightly  different  proportions,  viz.  : — ■ 

Parti. 
Charleston  phosphate  of  lime  (use,  per  cent.  P.).    loo 

Basic  slap :« 

Sand "."» 

Coal ■■»■■ 

211 

This  mixture  fused  well,  and  the  resulting  residue  weighing 
175  parts  had  the  following  composition: — 

Per  Cut. 

Phosphorus 

Silica M  ':" 

Lime 2737 

Undetermined 14*80 

loo-no 

In  this  case  the  total  phosphorus  existing  in  the  original 
mixture  amounted  to  L036* 75  grains — the  phosphorus  re- 
maining in  the  slag  and  buttons  292*3grains — the  difference, 
744"  72,  being  phosphorus  expelled.  This  is  equivalent 
to  71"8  per  cent,  of  the  whole  phosphorus  contained  in  the 
mixture. 

The  escape  of  phosphorus  as  before  was  sufficiently 
evidenced  by  the  bright  flame  of  that  element  proceeding 
from  the  crucible  during  the  decomposition.  Seven  supple- 
mentary experiments  wen-  next  made,  varying  the  propor- 
tions of  the  ingredients  slightly  in  each  case. 

The  next  material  used  was  pun  bom-  ash,  intimately 
mixed  with  basic  slag,  sand,  and  coal.  The  proportions 
were — 

Parts. 

]   i  e  i-li  1 17*66  per  cent.  P.)  100 

siag :^i 

Band  80 

Coal 33 

£46 

This  mixture  also  fused  well  and  yielded  a  residue  which 
weighed  1 7t*>  parts  and  contained — 

Pert... it. 

Phosphorus 2s2 

Silica 49  i- 

llllir 34*18 

Undetermined 13*93 

100*00 

In  this  mixture,  inclusive  of  the  basic  slag,  there  were 
1324  *5  grains  of  phosphorus,  and  in  the  residue  372  •  8  grains, 
showing  that  951*7  grains  had  lain  expelled  or  7  1  1  per 
Cent,  of  the  whole. 

This  slag  was  extremely  fluid  and  highly  vitreous  (see 
specimen).  Having  now  proved  the  possibility  of  expelling 
phosphorus  from  the   ordinary  phosphates  of  lime  met  with 
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in  commerce,   the  next  endeavour  was  to  condense   it,  and 
with  this  object  a  charge  was  made  up  as  follows  : — 

Parts. 

Charleston  phosphate  of  lime 100 

Basic  slav- S3 

Sand 71 

27 

•>:il 

The  ingredients  were  carefully  ground  and  mixed  as 
before  and  were  then  introduced  into  a  tubulated  plumbago 
retort  made  specially  for  these  experiments  by  the  Morgan 
Crucible  Company,  Battersea ;  the  retort  was  placed  in  the 
Sefstrom  furnace  and  was  then  connected  to  a  scries  of 
condensing  vessels.  The  heat  was  can  fully  and  gradually 
raised  until  a  high  temperature  was  attained.  1'hosphorus 
soon  began  to  distil  over,  and  when  the  distillation  appeared 
to  be  at  an  end,  the  retort  was  disconnected  and  the 
condensed  phosphorus  collected.     The  result  gave — 

Total  phosphorus  in  charge '■> (vS'25  grains. 

Phosphorus  condensed 

I  >  >.        escaped  uncondensed  .    264*25 

Do.        left  in  residue 1700  > 

968-25  grains. 

This  is  equivalent  to  a  yield  of  55-1  pier  cent,  of  the 
whole  phosphorus  present  in  the  mixture,  and  includes 
104*2  grains  of  phosphorus  (  =  10  7  per  cent,  of  total 
present)  contained  in  basic  slag,  which,  as  we  have  seen, 
yields  practically  no  free  phosphorus  when  treated  in  this 
way. 

The  next  endeavour  was  to  dispense  with  the  employment 
of  basic  slag  and  to  imitate,  as  far  as  possible,  the  very  fluid 
slags  obtained  in  the  reduction  of  iron  ores  in  the  blast 
furnaces. 

A  typical  slag  from  one  of  the  furnaces  in  the  West  of 
Scotland  was  obtained  and  its  composition  determined.  The 
following  is  the  analysis  : — 

Per  Cut. 

Silica 38-60 

Aluuiina 12*85 

Litre 32*54 

Oxide  of  manganese f98 

Oxide  of  iron '  1 1 ' 

Magnesia 6*49 

Sulphide  of  calcium 3*53 

Phosphoric  acid Trace. 

99-68 

This  slag,  when  introduced  into  the  crucible,  fused  readily 
in  10  minutes  and  remained  fluid  for  three  minutes  after 
pouring  into  the  small  ladle. 

A  mixture  was  now  made  with — 

Parts. 

Charleston  phosphate  of  lime WO 

China  clay BO 

Charcoal 17 

This  mixture  fused  well  and  yielded  a  slag  (see  specimen) 
which  contained  1  ■  86  per  cent,  of  phosphorus. 

Another  trial  was  made  with  the  addition  of  20  parts  of 
sand.  This  mixture  also  fused  readily  ami  gave  a  slag  of 
the  following  analysis.     (Sec  specimen.) 

Per  Cent. 

Phosphorus 1  ■  7 1 

Silica 40  •  92 

Lime 37-7,1 

Alumina 17*08 

Undetermined 2*56 

100*00 

On  the  table  are  slags  from  six  additional  experiments 
with  different  proportions  of  these  ingredients. 

Further  trials  were  next  made,  using  iu  addition  black 
oxide  of  manganese.  The  slag  resulting  (see  specimen) 
has  the  characteristic  manganese  colour,  and  its  chemical 
composition  closely  approximates  to  the  iron  slag  before 
referred  to.  The  phosphorus  remaining  in  this  case 
amounts  to  only  0*86  per  cent. 


Analysis  of  Slag. 

Per  ('•iit. 

Phosphorus 0*36 

Silica is*  tl 

Lime 32*41 

Alumina  15*09 

Manganese,  Ac 8*69 

100*00 

Specimens  of  the  results  of  further  experiments  are 
before  you. 

Having  succeeded  both  in  obtaining  a  readily  fusible 
slag  and  also  in  expelling  phosphorus  from  these  mixtures, 
repeated  attempts  were  again  made  to  obtain  phosphorus 
from  basic  slag  as  being  the  cheapest  source  of  phosphorus 
at  present  in  the  market.     A  mixture  was  made  of — 

Parts. 

Basic  slat*1 

Fire-clay BO 

Charcoal 30 

A  high  temperature  was  used  and  the  mixture  became 
perfectly  fluid  in  the  short  space  of  10  minutes,  but  as 
before,  it  was  found  that  practically  all  the  phosphorus 
combined  with  the  iron  present  in  the  slag,  forming  the 
brittle  phosphide  (see  specimen)  described  previously. 

Arrangements  were  now  made  to  employ  a  higher  tem- 
perature in  future  experiments ;  this  was  accomplished  by 
increasing  the  pressure  of  the  air  blast  and  by  the  employ- 
ment of  a  superior  quality  of  coke  in  the  furnace.  The 
object  of  the  increased  temperature  was  to  endeavour  to 
effect  the  decomposition  of  phosphate  of  lime  by  silica  and 
carbon  alone — as  in  the  first  experiment  of  all — without  the 
use  of  extraneous  fluxes.  A  trial  \-  as  made  with  an  intimate 
mixture  containing — 

Parts. 

Charleston  phosphate  Km 

Sand 50 

Cuke 20 

This  was  introduced  into  a  plumbago  crucible  previously 
heated  to  whiteness  in  the  Sefstrom  furnace,  and  this 
temperature  was  maintained  during  the  experiment. 

The  result  was  a  very  fluid  slate-coloured  slag  of  the 
following  composition : — 

Phosphorus 1  *  35 

Sili  ca 49 "  SS 

Lime 83  •  e  1 

Undetermined 15*  73 


Similar  results  were  obtained  using  other  mineral  phos- 
phates, such  as  "Canadian,"  "Somme,"  "Spanish,"  thus 
proving  that  if  temperature  employed  be  sufficiently  high 
fluxes  are  not  required  to  form  fusible  slags  with  these 
substances.  Having  established  this  point  the  next  and 
principal  one  was  to  ascertain  the  yield  of  phosphorus  from 
these  simple  mixtures,  and  for  this  purpose  a  charge 
weighing  about  o  lb.  was  prepared  and  distilled  in  a 
plumbago  retort,  precisely  similar  to  the  one  on  the  table. 
The  details  of  this  experiment  are  as  under : — 

\Yeight  of  Original  Mixture  31,000  grains,  containing 
2,:S72  grains  P. 

t; rains  P. 
Weight  of  slag  22,7t"i)  grains,  containing  1*3  per 

cent.  P,  equal  to 295*8 

Weight  of  phosphide  of  iron  320  grains,  contain- 
ing 2i'2  percent.  P,  equal  to 71*2 


Total  P  left  in  residues  , 


369*0 

Yield  of  crude  phosphorus  obtained  in  con- 
densers        1 .730*  0 

Phosphorus  which  escaped  condensation,  by 
difference 273*0 


Total  P  in  original  mixture... 


2.::7r" 


(This  is  a  yield  of  72*2  per  cent,  of  crude  phosphorus.) 
Upwards   of   20    confirmatory   experiments  were    made, 

which    fully    proved   the   correctness    of   the    figures   here 

tabulated. 

Having  now  given  sufficient  evidence  of  the  possibility  of 

obtaining  phosphorus  by  the  action  of   silica  and  carbon  on 

mineral  phosphates  forming  as  a  by-product  a  fusible  slag, 
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my  next  endeavour  was  to  devise  an  apparatus  to  carry  out 
the  reaction,  as  both  from  the  nature  of  the  slag  anil  the 
very  high  temperature  required  retorts  were  not  capable  of 
being  employed  for  any  length  of  time.  Patents  had  been 
taken  out  by  several  investigators  (Anbertiu,  Brison,  and 
Serve),  all  Frenchmen,  claiming  among  other  things  the 
employment   of  the  blast    furnace  for  the   manufacture  of 

phosphorus.     These    patents   have  all   lapsed,   and    di t 

appeal  to  have  ever  been  prosecuted  on  a  technical  scale  for 
any  length  of  time.  The  specifications  lie  on  the  table,  and 
may  be  of  interest.  The  following  is  a  short  summary  of 
each.  Aubertin  and  Boblique,  of  Paris,  took  out  in  1867 
provisional  protection  for  "  A  new  or  improved  process 
for  the  direct  production  of  phosphorus  for  industrial 
purposes,"  in  which  phosphate  of  lime  is  mixed  with 
200  per  cent,  of  silica  and  25  per  cent,  of  charcoal  or  coke 
dust,  and  introduced  in  a  pulverised  state  in  a  closed  vessel, 
and  heated  to  a  temperature  between  orange  red  and  white 
heat,  the  reaction  (it  is  added)  taking  place  without  it  being 
necessary  to  melt  the  mixture  ! 

In  18G8,  Brisons,  of  Chalons-sur-Saome,  took  out  a 
complete  patent  for  "  Improvements  in  the  manufacture  of 
phosphorus  and  amorphous  phosphorus,  and  in  furnaces 
and  apparatus  employed  for  that  purpose."  He  makes  two 
claims:  first,  the  manufacture  of  phosphorus  by  means  of 
a  blast  furnace  combined  with  a  blowing  engine  ;  second, 
the  direct  admixture  in  the  blast  furnace  of  the  fuel  with 
the  materials  for  producing  the  phosphorus. 

In  1870,  Ambertin  again  appears,  having  taken  out 
provisional  protection  only,  for  "  Improvements  in  the 
manufacture  of  phosphorus,"  in  which  he  employs  the  same 
materials  as  before,  adopting  wdiat  he  describes  as  the 
"calcination"  or  the  "fusion"  process.  In  the  former 
case  he  uses  furnaces  or  retorts  and  excess  of  silica,  to 
prevent  fusion,  and  in  the  latter  he  adds  just  sufficient  silica 
to  form  a  fusible  slag,  and  employs  for  the  reaction  "  that 
description  of  blast  furnace  known  as  'Fluss-Of en,' employed 
in  Styria  and  Carinthia." 

Lastly,  in  1879,  Serve,  of  Givors,  France,  took  out  a 
complete  patent  for  "  Improvements  in  the  manufacture  of 
phosphorus,"  in  which  the  following  claims  are  made : 
First,  the  preparation  in  the  form  of  blocks  or  bricks  of  an 
intimate  mixture  in  suitable  proportions  of  phosphates  of 
lime,  baryta,  or  other  earthy  phosphates,  and  of  silica  or 
other  silicious  body,  bound  or  held  together  by  a  carburetted 
body,  such  as  tar,  pitch,  or  coal.  Second.  The  extraction 
of  the  phosphorus  from  above  by  the  employment  of 
ordinary  retorts  or  other  suitable  apparatus,  but  by  pre- 
ferences blast  furnace  similar  to  those  used  for  smelting 
iron.  Third.  The  construction  of  apparatus  shown  in  the 
drawing,  consisting  of  a  furnace  and  condenser  connected 
therewith.  • 

The  other  patents  that  have  been  taken  out  in  this 
country  in  connexion  with  the  manufacture  of  phosphorus 
will  be'  fully  entered  upon  in  the  concluding  paper  on  this 
subject. 

The  blast  furnace  as  a  substitute  for  retorts  seemed  an 
apparatus  likely  to  be  successful,  especially  in  view  of  the 
fusible  mixture's  obtainable  ;  and  with  the  object  of  proving 
it  I  erected  several  successive  cupola  furnaces  in  the 
neighbourhood  of  Edinburgh  at  a  cost  of  over  1,200/.  The 
lirst  one  was  soon  demonstrated  to  be  too  small,  and  a 
water-jacketed  cupola  of  18  in.  internal  diameter  was 
substituted.  This  was  used  for  some  time,  and  was  then 
modified,  and  finally  a  brick-lined  furnace,  about  3  ft.  6  in. 
internal  diameter,  was  erected.  The  finely-ground  and  in- 
corporated ingredients  were  made  into  bricks  or  balls  by 
various  binding  agents,  and  presented  the  appearance  of  the 
specimens  before  you.  The  blast  was  obtained  by  a  Roots' 
pressure  blower,  and  both  the  hot  and  the  cold  blast  were 
employed. 

I  have  tracing-  of  these  furnaces  and  blowers  here,  but 
the  description  of  the  experiments  will  form  part  of  the 
final  paper,  as  perhaps  I  have  entered  already  too  much 
into  the  details  of  the  preliminary  work. 
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BLASTING-GELATIN,  AND  SOME  OTHEB 
EXPLOSIVE  MIXTURES. 

BY    GEORGE    McROBERTS,    F.R.S.E.,    F.C.S.,    F.I.C. 

Ix  a  former  paper  I  dealt  with  the  method  of  manufacturing 
blasting-gelatin,  but  in  this  paper  I  intend  to  speak  more 
of    the   material  itself    than    of    the    way    of    preparing    it. 
Blasting-gelatin,  properly  so  called,  consists  of  from  92  per 
cent,   to   9:1  per  cent,   of  nitroglycerin   and   7  per  cent,  or 
8  per  cent,  of  nitro-eotton.     The  kind  of  nitro-eotton  used 
is  not  the  ordinary  gun-cotton,  or  tri-nitro  cellulose,  but  is  a 
mixture    of    mono-    and   hi-nitro-cellulose.       The    latter    is 
soluble    in   a   mixture  of   alcohol  and  ether,  and   forms  the 
well-known  collodion  ;  and  it  is  also  soluble  in  nitro-glycerin, 
especially  when  the  latter  is  heated.      With   nitro-glycerin  it 
forms   a   jelly  thick   or  thin  according  to  the  proportion  of 
nitro-eotton   used.      Blasting-gelatin,  consisting    of    9:1  per 
cent,   of  nitro-glycerin  and  7  per  cent,  of  nitro-eotton,  is 
the  strongest  form  of  it,  and,  so  far  as   experience  has  yet 
shown,  it  is  the  most  powerful  explosive  in  existence.     It 
has   a   specific  gravity  of   F55;  is   of  a  yellowish    colour, 
semi-transparent,  and  is  elastic  to  the  touch.     It  is  insoluble 
in  water,  in  which  it  can  remain  any  length  of  time  without 
injury  to  its  explosive  properties  :  and,  when  exploded,  it  is 
wholly  resolved  into  gas   at   a  high  temperature  ;  and   the 
ballistic   result   is   found   by  the   mortar  to  he  about  50  pet- 
cent,   greater   than  that  of  the   best  dynamite.     For   some 
purposes,   this   form  of  blasting-gelatin  is  the  best.     It   can 
In-  used  under  water  with  gnat  facility.    There  ale,  however, 
some    kinds   of  blasting  for  which  milder  forms  of  gelatin 
are  more  suitable;  and,  accordingly,  the  manufacturers  have 
endeavoured  to  supply  the  wants  of  customers  by  modify  ing 
in  various  ways  the  energy  of  the  explosive.     This   i-    done 
bv  mixing  with  thin  gelatin,  consisting  of   95   per   cent.  OI 
thereby  of  nitro-glycerin  and  5  per  cent,  of  nitro-eotton,  a 
mixture  of   wood-meal  and  nitrate  of  potash,  or  of   charcoal 
and   nitrate   of   potash;  in   fact,  by  mixing  with  the  gelatin 
two  of  the   ingredients   of   ordinary   gunpowder.     Various 
names   have   been  given    to   these    mixtures,  but    whatever 
name    may    be    given   to   the  mixture   it   is   in   every   case 
less   powerful  in  blasting  than   the  original   gelatin.     One 
good  mixture  consists  of  80  per  cent,  of  thin  gelatin  (9.i  per 
cent,  of  nitro-glycerin  and  5  per  cent,  of  nitro-eotton)   and 
20  per  cent,  of  a  mixture  of  wood-meal  and  nitrate  of  potash. 
The  latter  mixture  consists  of  16  parts  of  nitrate  of   potash 
and  four  parts  of  wood-meal  or  charcoal.     The  usual   name 
given  to  this  form  of  gelatin  is  gelatin-dynamite.     Another 
useful  mixture  consists  of  60  per  cent,  of  thin  gelatin  (96 
per   cent,  of  nitro-glycerin   and  4  per  cent,  of  nitro-eotton) 
and  40  per  cent,  of  the  mixture  of  wood-meal  ami  nitrate   erf 
potash  (:i2  parts  nitrate  of  potash  and  8  parts  of  wood-meal 
or  charcoal).     The   mixture  with  wood-meal  and  nitrate  of 
potash,  as  1  have  explained  above,  lessens  the  energy  of  the 
explosive,  and  modifies    its   effects   iu  blasting,  so  that    the 
lock  is  broken  into  larger  fragments  than  is   the   case  when 
pure   gelatin    is  used.     At    the   same   time,  wood-meal  and 
nitrate  of  potash,  being  cheaper  than   nitro-glycerin,  render 
the  cartridges  less  costly  to  the  miner. 

A  little  consideration  will  show  that  it  would  be  com- 
paratively easy  to  make  many  varieties  of  blasting-gelatin 
by  mixtures,  more  or  less  effective,  of  thin  gelatin,  with 
ingredients  either  explosive  or  non-explosive ;  and,  in  fact, 
many  attempts  have  been  made  by  inventors  at  home  and 
abroad  to  improve  on  blasting-gelatin  by  mixing  it. 

In  making  mixtures  of  blasting  gelatin  or  nitro-glycerin, 
or  nitro-eotton,  with  other  ingredients,  great  attention  must 
be  paid  to  the  chemical  constituents  of  the  mixtures. 
Blasting  gelatin  is,  without  doubt,  the  most  perfeel  of 
explosives  in  this  sense — that  the  carbon,  hydrogen,  alal 
oxygen  present  are  just  in  the  exact  proportions  required  to 
form  carbonic  acid  and  water,  and  thus  develop,  at  the 
moment  of  explosion,  the  maximum  of  heat  and  expansion, 
In    mixing    this    form    of    explosive,    then  fore,   with    other 

ingredients,  the  greatest  care  must  be  taken  that  the  latter 
contain  within  themselves  enough  of  oxygen  for  the  carbon 
present  to  produce  perfect  combustion,  otherwise  there  will 
be  a  loss  of  power — neither  the  mixture  nor  the  gelatin 
producing  good  effect. 
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A  great  many  inventors  are  in  the  field  with  smokeless 
p'owder.  Up  till  now  there  are  several  hundred  patents  in 
connexion  with  this  matter,  but  hitherto  the  success  of  the 
inventors  has  not  been  great.  No  powder  that  has  yet  turn 
tried  is  absolutely  smokeless  ;  but  what  is  meant  generally, 
by  a  smokeless  powder,  is  one  in  which  the  oxygen  of  the 
explosive  combines  perfectly  with  the  carbon,  to  form 
carbonic  acid,  ami  with  the  hydrogen,  to  form  water.  If 
the  ingredients  are  mixed,  in  chemically  rational  propor- 
tions, then  the  amount  of  oxygen  present  will  just  be  such 
that  tin-  whole  of  the  carbon  and  the  hydrogen,  when  the 
explosion  takes  place,  will  combine  with  it,  and  form 
carbonic  anhydride  (C02)  and  water  (IPt  )).  There  will  then 
be  no  smoke — for  what  we  usually  understand  by  smoke  is 
the  presence  of  small  particles  ofuncombined  carbon  in  the 
air.  A  smokeless  powder  that  fulfils  those  conditions 
possesses  great  energy,  seeing  that  the  heat  developed  at 
the  instant  of  explosion  is  the  highest  possible;  and  the 
gases  formed,  therefore,  have  the  maximum  of  expansion. 
One  of  the  best  smokeless  powders  eonsists  of  a  modifica- 
tion of  blasting-gelatin,  made  by  mixing  it  either  with  the 
ordinary  gun-cotton,  or  with  collodion  cotton,  to  such  an 
extent  that  the  finished  substance  is  dry  and  clastic. 

Nobel's  Patent  Smokeless  Powder,  which  he  Calls 
Balistite,  is  formed  in  that  way.  It  usually  consists  of 
about  51)  per  cent,  of  nitro-glycerin  and  50  per  cent,  of 
nitro-cotton.  This  substance  is  not  powder  in  the  ordinary 
sense — that  is,  a  substance  in  a  state  of  fine  division.  It  is 
in  the  form  of  cakes,  or  squares,  or  cubes,  or  cords,  It 
presents  the  appearance  of  elastic  rubber,  or  vulcanite  when 
rolled  into  a  sheet.  When  set  tire  to  it  burns  slowly  with 
a  yellow  flame.  When  kindled  in  a  confined  space  tic-  gas 
developed  does  not  escape,  until  it  attains  a  certain 
pressure;  and  as  it  does  this  much  more  slowly  than 
ordinary  gunpowder,  it  can  be  used  in  guns  with  much 
effect,  and  without  danger. 

Another  variety  of  smokeless  powder,  patented  by  Sir 
Frederick  Abel  and  Professor  Dewar,  consists  of  nitro- 
glycerin and  ordinary  gun-cotton  or  nitro-cotton,  with  or 
without  other  ingredients — the  combination  of  which  is 
assisted  by  the  use  of  acetone  or  other  solvents.  This 
material  can  he  made  in  any  form,  but  it  is  specially  good 
in  the  form  of  thin  cords  or  threads,  which  can  be  rolled  up 
into  cartridges  of  any  size  and  any  form,  for  small  arms  or 
for  cannon.  This  smokeless  powder  has  been  adopted  by 
Her  Majesty's  Government  for  use  in  the  British  Army  and 
-Navy,  and  I  have  no  doubt  it  will,  by-and-bye,  become  well 
known. 

In  making  a  smokeless  powder,  consisting  of  about  50  per 
cent,  of  nitro-glycerin,  and  50  per  cent,  of  nitro-cotton,  the 
combination  of  the  two  explosives  is  assisted  by  the  use 
of  solvents.  Various  solvents,  such  as  ether,  acetone,  &c. 
may  be  used,  and  the  sensitiveness  of  the  explosive  mixture 
modified  to  any  extent  by  adding  a  small  portion  of  camphor 
to  it — say,  2  to  5  per  cent. ;  but  in  any  ease,  the  combination 
cannot  be  satisfactorily  effected  without  the  aid  of  heat. 
The  heat  may  he  obtained  with  safety  from  hot  water. 

As  in  the  case  of  Nobel's  patent  for  blasting  gelatin,  the 
inventor  describes  no  machinery  in  the  Balistite  patent  by 
which  that  substance  can  be  made,  lint  it  is  evident  at  a 
glance  that  to  manufacture  the  material  on  a  commercial 
scale,  it  will  be  impossible  to  avoid  using  machinery  ;  and 
the  manufacturer  who  attempts  to  work  Nobel's  [latent 
balistite  will  have  to  devise  machinery  and  plant  for  the 
purpose.  That  itself  will  demand  considerable  inventive 
talent.  Machines  to  male  this  substance  must  he  arranged 
to  guard  against  the  application  of  too  high  a  temperature, 
and  to  avoid  undue  friction  or  pressure  of  the  explosivf — ■ 
otherwise  dangerous  accidents  may  result. 

For  the  manufacture  of  Cordite,  which  is  the  name  given 
to  the  smokeless  powder  patented  by  Sir  Frederick  Abel 
and  Professor  Dewar,  excellent  machinery  has  been,  or  is 
being  made  at  Woolwich  Arsenal,  which  appears  to  answer 
all  the  conditions  required  for  turning  out  readily  and 
rapidly  a  supply  of  explosive  cords  which,  from  that  form, 
may  he  made  into  cartridges  of  any  shape  and  size. 

Prom  trials  made  on  guns  at  Woolwich,  it  appears  that 
this  new  smokeless  powder,  Cordite,  gives,  in  rifled  muskets, 
an   initial  velocity  of  about  2,000  ft.  per  second,  while   the 


pressure  within  the  barrel  of  the  gun  is  less  than  that 
produced  by  the  ordinary  black  powder.  If  these  results 
can  he  maintained,  there  is  a  great  future  for  this  smokeless 
powder,  and  there  can  be  little  doubt  that  it  will,  by-and- 
by,  almost  entirely  supersede  black  powder  for  guns,  both 
for  the  purposes  of  war  and  sport.  It  has  the  great  advan- 
tage over  ordinary  gunpowder  of  not  being  spoiled  by  water, 
and  that  is  a  circumstance  of  much  importance,  because 
armies  in  the  field  using  black  powder  for  cartridges  have 
to  take  great  care  to  keep  their  ammunition  dry.  Such 
precaution  will  be  unnecessary  in  the  case  of  the  new 
smokeless  powder,  which  burns  as  readily  under  water  as  in 
the  open  air. 

The  following  table  of  mortar  trials  is  given  to  show  the 
ballistic  effect  id'  various  explosive  mixtures.  The  mortar 
in  which  the  trials  have  been  made  is  suspended  by  arms 
10  ft.  in  length,  from  a  rigid  framework.  It  is  free  to 
swing  from  the  effect  of  the  shot,  and  the.  length  of  its 
flight  is  registered  automatically  by  an  arrangement  fixed 
to  the  mortar  itself,  so  that  in  every  case  the  angle  through 
which  it  swings  from  the  shot  is  accurately  recorded.  The 
weight  of  the  mortar  is  known,  and  when  the  angle 
through  which  it  swings  is  ascertained,  sufficient  data  have 
been  obtained  to  calculate  the  work  done  by  the  shot. 
The  weight  of  the  explosive,  in  every  case,  is  10  gnus., 
and  the  work  done  is  reduced  to  foot  pounds.  The  lOgrm. 
charge  of  explosive  is  always  ignited  by  a  fuse  and  detonator 
The  hitter  contains  from  7  to  8  grains  of  a  mixture  of 
chlorate  of  potash  anil  fulminate  of  mercury. 

Energy  of  Explosives. 
Quantity  of  Explosive  used  in  mortar  —  1(1  grins. 


Xanie  of 
Explosive. 


1.  No.  1  dynamite 


2.  No.  1  blasting 
gelatin 


3.  Nitro-glycerin. 


4.  Gelatin    dyna- 
mite   .' 


5.  Gelignite. 


u.  Detonator  mix- 
ture   


Ingredients. 


7.  Fulminate      of 
mercury 


s.  Ammonia  povv- 
der 


9.  Nitrate  of  am- 
monia powder  . 

Hi,  Nitrate  of 

potash  and 

picric  powder .. 

11.  Nitrate  of  soda 
and  picric 
powder 


(  Kiesclguhr 

(.  Nitro-glycerin 

{Nitro-glycerin 
Nitro-cotton 

Nitro-glycerin 

'Nitro-glycerin,   92'8  per 
cent 

J  Nitro-cotton,  7J7  per  cent, 

Nil  ratr  of  potash 

AVood  meal 

'Nitro-glyci  rin,  firs;,  per 
I      cent 

I  Nitro-cotton,    5'15     per 
!      cent 

Nitrate  of  potash 

Wood  meal 

(  Chlorate  of  potash 

(.Fulminate  of  mercury  . . 

Fulminate  of  mercury  . . . 

Nil  rate  of  ammonia 

■;  Wood  meal 

Sulphur 

(  Nitrate  of  ammonia 

(.  Picric  acid 

(Nitrate  of  potash 

(.Picric  acid 

'  Nitrate  of  soda 

.  Picric  acid 


pcr.     I  Energy 
oent^-  Poundl. 


25 

} 

02 
S 

\ 
J 

1011 

) 

1 

r 

1 

14 

(i 

J 

^00 

28 
12 

an 


mo 

91  28  i 

I 
5'72  ;■ 

3 '00  J 

69"  13  I 

30-.-.7  ) 

63"  55) 

16-65  * 

72-m 

27-87  » 


920 

1,410 
1,266 

1,213 


1.013 


327 


790 


SS| 


650 


300 
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Energy  of  Explosives — continued. 


Name  of 

Explosive. 


Ingredients. 


Energy 


Per- 


12.  Nitrate,  of  soda    f  Nitrate  of  soda. 
and  picric    i. 


powder (.  Picric  :iciil . 


13.  Nitrateof  soda    ("Nitrate  of  soda, 
and            picric    I 
powder (.Picric  acid 


49'12'1 

sirssi 
44-59-) 
55'41  j 


14.  Nitrate  of  am-   )  Nitrato  of  ammonia 

mon'a  and    (^ 


72-29' 


;:S:*:!    )  FeiTOCjamdeoi  potassium     27-71  < 


15.  "  Securite". 


(Nitrate  of  ammonia. 
(  Dinitrobenzol 


17*80 J 


66*79 


16.  Nitrate  of  (Nitrate  of  potash 

potash    and  di-  ^ 

nitrobenzol ....  (Dinitrobenzol |     ,tf21  ' 

17.  Chlorate        of  (Chlorate  of  potash  .., 
potash    and  di-  < 
nitrobenzol  ....  (.Dinitrobenzol 


is.  Chlorate        of  f  Chlorate  of  potash  . 

potash  and  < 

paraffin (.Paraffin 

L9.  Chlorate        of  (Chlorate  of  potash  , 
potash    and   di-     . 

nitro-cotton  ...  (.Dinitro-cotton  ..... 

20.  Dinitro-cotton.     Dinitro-cotton 

C Nitrate  of  potash  . 


0*861 
d'U) 


M"<£?  *!"?..  !*™~.     ^ulphui 


22.  Gunpowder  . . 
•j:i.  Gunpowder . . 

24.  Gunpowder  .. 

25.  Gunpowder  .. 


U'arafflti. 
Gunpowder ' 

RLGS 


RT,G* 


( tuupowder 


D 


.      RLG* 
Gunpowder  — ^ —  . 


70-sfi 
29 
89-40 
20-00 
53-1C") 
46*84  s 
100 
78-18 
in-  m 
11-42 J 


Gunpowder,  Brown,  ji*** 
'Fcrrocyanide  of  potassium 
Nitrate  of  potash 

26   Vril        powder       S(,Hll  paraffln 

(blasting). 


27.  '■  Uoburite  ' 


Peroxide  of  iron. 
Charcoal 


Nitrate  of  ammonia. 


<  Dinitrobenzol. 
^Moisture,  &c  . 


28.  Tonite 


29.  "Potentitc' 


f  Gun-cotton 

Nitrate  of  barium. 

Carbonate  of  soda. 

Mfoisture 

['Gun-cotton 


Nitrate  of  potasli  , 
l.Moistnre 


[•82-06 

4-78  \ 
1-14 
12-02. 

S2-*  "j 
,6-7 

1-8  J 

50-20"] 

47-40  I 

■72 

1-54J 
59-60 
86-80 

2-75J 


SO.  Gunpowder  (Tor 

cannon) Gunpowder. 


1180 


070 


";,u 


.--0 


070 


S35 
317 
862 

171 


950 


8-10 


Tlie  mortar  is  by  no  no  ,m~  a  scientifically  accurate  instru- 
ment, and  does  nut  measure  or  record  the  total  work  done 
by  the  explosive;  but  in  that  respect  the  trials  are  alike  for 
ever}  explosive,  and  the  comparative  results  may  be  taken 
as  fairly  representing,  in  each  case,  the  blasting  value  of  the 

explosive  tested. 


Some  of  the  mixtures  given  in  this  table  are  still  in  use  as 
blasting  agents,  while  others,  although  well  known  for  a 
time  to  workers  in  mines  and  quarries,  have,  owing  to 
various  faults,  either  been  given  up  entirely,  or  are  now  very 
little  used  in  blasting. 

All  examination  of  the  foregoing  table  will  show  the 
principle  on  which  inventors  of  explosives  go  in  making 
their  mixtures.  An  explosive  mixture  usually  consists  of 
(1)  a  substance  of  itself  explosive,  such  as  nitro-glyeerili  or 

gun-cotton  ;  (2)  an  oxidising  agent ;  and  (3)  a  carbonaceous 
substance  to  be  oxidised.  Sometimes  the  mixture  consists 
merely  of  (1)  an  oxidising  agent ;  and  (2)  of  a  carbonaceous 
substance.  Such  a  mixture,  some  years  ago.  would  not  have 
been  considered  an  explosive  at  all ;  indeed  it  can  be 
i  xploded  only  b\  means  of  a  powerful  detonator,  and  so 
long  a^  the  detonators  are  kept  apart  from  the  mixture,  it  is 
quite  safe  Even  when  set  fire  to,  such  mixtures  will  riot 
explode.  It  will  be  observed  from  the  table  that  the  energy 
of  blasting-gelatin  is  greater  than  that  of  nitro-glyeerin. 
That  is  accounted  for  by  the  circumstance  that  nitro- 
glycerin contains  a  little  more  oxygen  than  is  necessary 
for  the  complete  combustion  of  itself,  and  that  this  oxygen 
is  utilised  by  the  carbon  of  the  nitro-cotton  contained  in  the 
blasting-gelatin.  It  will  be  observed  also  that  the  more 
rational  mixtures  are  the  more  powerful.  By  rational  is 
meant  here  that  the  ingredients  of  the  mixture  are  taken 
in  such  proportions  that  the  carbon  and  oxygen  they  contain 
will  suit  exactly  to  form  carbonic  acid  at  the  instant  of 
explosion.  Generally  speaking  it  may  be  asserted  that 
nitro-glycerin  mixtures  are  the  best  and  most  powerful  for 
blasting,  but  they  are  liable  to  this  objection,  that  in  cold 
weather  they  become  hard  and  fro/en,  and  to  be  effective  in 
blasting  it  is  usually  considered  necessary  to  thaw  them. 
For  thawing  them  hot  water  pans  or  ovens  are  used,  and  as 
nitro-glycerin  mixtures  freeze  at  about  10  1'-,  and  do  not 
readily  thaw  at  even  111  degrees  above  that  temperature,  it 
may  he  stated  that  in  this  climate  at  least  nitro-glycerin 
preparations  are  in  a  frozen  state  during  six  months  of  the 
year.  However,  nitro-glycerin  preparations  can  be  used  in 
blasting  as  readily  when  frozen  as  when  thawed,  provided 
the  miner  has  the  necessary  knowledge.  Frozen  dynamite 
is  more  difficult  to  explode  than  unfrozen  dynamite,  conse- 
quently a  more  powerful  detonator  is  required  to  effect  its 
explosion.  That  is  all.  But  in  blasting,  frozen  cartridges 
do  not  adapt  themselves  to  the  bore-hole  so  readily  as  the 
soft  cartridges  ;  but  if  the  miner  tills  the  hole  with  frozen 
cartridges,  and  then  puts  an  ordinary  detonator  into  a  soft 
^mr,  on  the  top  of  all,  the  explosion  of  the  whole  train  will 
be  readily  effected.  Frozen  gelatin  can  be  exploded  easily 
enough  by  means  of  such  a  detonator  as  will  explode  the 
thawed  material.  A  rifle  bullet  may  be  tired  through/iojen 
dynamite  without  exploding  it;  but  a  bullet  from  the  same 
rifle,  tired  through  unfrozen  dynamite  invariably  sets  it  off. 
With  Masting  gelatin  the  direct  converse  is  tin  case.  The 
rifle  bullet  passes  through  unfrozen  gelatin  without  explod- 
ing it.  but  through  frozen  gelatin  I  have  never  found  a  bullet 
fail  to  set  it  "IT. 

It  will  he  noticed  that  the  blasting  energy  of  roburite  and 
securite  are  nearly  the  same  as  that  of  No.  1  dynamite,  and 
that  the  energy  of  tonite  and  potentitc,  which  are  gun-cotton 
mixtures,  are  also  nearly  the  same.  Tonite  and  potentitc  are 
not  liable  to  freeze,  and  can,  therefore,  be  used  in  winter  as  in 
summer.  Tonite  and  potentite  have  a  less  specific  gravity 
than  dynamite  and  blasting-gelatin,  so  that  a  larger  hulk  of 
tin-  former  is  required  to  do  the  same  work  as  is  done  by  a 
smaller  bulk  of  the  latter.  In  using  tonite  and  potentite  for 
blasting,  therefore  larger  bore-holes  ale  required  than  where 
nitro-glycerin  preparations  are  used. 

Securite  and  roburite  have  lately  come  into  use  as  blasting 
agents.  Those  mixtures  are  perfectly  safe  when  kept  apart 
from  the  detonators,  as  they  will  not  explode,  even  when  set 
tire  to,  without  the  detonators. 

To  produce  full  explosive  effect  with  roburite  and 
securite,  very  powerful  detonators  are  necessary. 


Slay  81,1890. 
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Communications. 


ON  THE  ESTIMATION   OF  GLYCEROL  IN  CEUDE 
GLYCERIN. 

BY    J.    LF.WKOWITSIH,    PH.D.,    F.I.C.,    F.C.S. 

In  ;i  paper  published  by  F.  Filsinger,  an  abstract  of  which 
is  to  be  found  in  this  Journal,  1890,  421,  objection  is 
taken  by  the  author  to  the  correctness  of  Benedikt  and 
Cantor's  acetin  method  for  the  estimation  of  glycerol  in 
commercial  crude  glycerin.  About  a  year  ago  Filsinger 
published  (in  the  Zeits.  f.  angew.  Chemie.  1889,  :t)  eight 
analyses  of  a  crude  glycerin  with  the  intention  to  show  that 
the  acetin  method  is  far  from  giving  concordant  analyses, 
whereupon  I  proved  (this  Journal,  1889,  574),  for  various 
crude  glycerins  of  different  origin,  that  the  results  obtained 
by  this  method  agree  very  closely.  It  is  gratifying  to  note 
that  in  his  last  paper  Filsinger  has  dropped  this  objection, 
and  that  bis  estimations  of  glycerol  by  the  acetin  method 
show  a  satisfactory  agreement,  but  he  still  adheres  to  his 
previous  opinion  that  by  the  permanganate  method  alone 
accurate  results  are  arrived  at,  while  the  acetin  method 
yields  too  high  percentages  for  glycerol.  A  reason  for  this 
assertion  is  not  given,  for  1  for  one,  being  practical!} 
acquainted  with  glycerin  distilling,  cannot  consider  the  one 
adduced  by  Filsinger  as  a  satisfactory  one,  viz.,  "that  he 
was  in  a  position  to  testify  to  the  correctness  of  tin-  per- 
manganate method  in  several  instances  by  the  practical 
yields  from  the  crude  material  employed."  Fancy  practical 
results  in  a  works  continuing  the  correctness  of  analytical 
methods  ! 

As  to  the  acetin  method,  it  may  be  imagined,  from  a 
tin  oretical  point  of  view,  that  the  results  could  only  be  too 
low,  as,  judging  by  analogy,  the  process  of  etherittcation 
may  reach  a  limit  without  being  brought  to  an  end.  An 
acting  of  acetic  anhydride  on  fatty  acids  (which  1  have 
recently  shown  takes  place.  Proceedings  of  the  Chemical 
Society,  1890,  72)  did  not  occur  in  the  tests  published  by 
nie,  as  the  soap  ley  glycerins  examined  by  me  did  not 
contain  any.  Even  the  "  polyglycerols,"  although  they  will 
hardly  be  met  with  in  ordinary  (unadulterated)  commercial 
glycerins,  are  not  readily  acetylated,  as  I  convinced  myself 
by  preparing  them  ;  in  fact,  the  acetin  method  allows  of  an 
estimation  of  any  glycerol  retained  in  these  polyglycerols. 

It  will  therefore  be  incumbent  on  Filsinger  to  show  some 
other  reason  why  the  permanganate  method  should  give 
more  correct  results,  and  especially  to  prove  that  no  oxida- 
tion to  carbon  dioxide  has  taken  place.  As  Filsinger  takes 
only  0' 3  grin,  of  crude  glycerin  in  the  permanganate  test. 
minute  errors  arc  more  likely  to  influence  the  result  than  in 
the  acetin  test,  where  1 '  ."> — 2  gnu.  are  used. 


•  —  =»«£<?<?« 


TABLE  (IF  SPECIFIC  GRAVITIES  OF  STRONG 
SULPHURIC    ACID. 

BY    II.    DROOP    RICHMOND 

(Second  Chemist  to  the  Egyptian  Government). 

In  reviewing  the  different  tables  of  densities  of  strong 
sulphuric  acid,  one  is  struck  with  the  want  of  agreement 
with  each  other  that  they  show,  amounting  in  some  cases  to 
•0045  in  the  density  and  nearly  1  per  cent,  in  the  strength 
of  acid  indicated. 


The  following  table  of  specific  gravities  at  15°  illustrates 
this  well : — 


Percentage. 

Hokeiing. 

Lunge  and 
Naet. 

Winkler. 

Arohbutt. 

100 

1-8.384 

1-8381 

.. 

.. 

99'5 

1-8404 

1-8396 

'J9 

1-8417 

1-8M3 

1-8400 

'.1ST, 

1-8426 

1-8407 

1-8420 

'.« 

1-8430 

1-8412 

rsrj7 

97 '5 

1-8482 

1-8413 

1-8441 

'.17 

1-8480 

1-8410 

rsi:;n 

1-84-W 

96 

1-8420 

1-8406 

1-8428 

1-8481 

05 

1-8401 

1-8390 

1-8427 

1-8412 

94 

1-8374 

1-s.iTi 

1-S418 

1-S3SG 

93 

1-8341 

rs:',:i9 

.. 

1-8354 

92 

1-sSol 

1-8294 

1-8317 

91 

1-8255 

1-8241 

1-8268 

90 

1-8202 

1-S185 

1-8216 

The  recent  work  of  Pickering  (J.  Chem.  Soc.  128,  64 — 
184)  has  placed  at  our  disposal  a  series  of  determinations 
which  is  without  doubt  the  must  complete  ever  published, 
and  from  them  I  have  calculated  a  table  giving  for  each 
•0001  of  specific  gravity  the  corresponding  percentages  of 
sulphuric  acid.  My  reasons  for  preferring  the  determina- 
tions of  Pickering  to  all  other  observers  are  the  precautions 
taken  to  observe  accuracy,  and  the  large  number  of  determina- 
tions made,  he  having  made  nearly  as  many  determinations 
as  all  other  observers  put  together. 

Pickering's  determinations  were  made  at  four  different 
temperatures,  but  it  is  from  those  at  17-925°  that  I  have 
calculated  my  table,  and  1  have  reduced  them  to  a  tempera- 
ture of  15°  on  the  assumption  that  the  expansion  is  regular 
between  8°  and  18°,  an  assumption  which  Pickering's  deter- 
minations show  to  be  sensibly  correct,  and  would  not 
introduce  any  appreciable  error  into  the  table;  I  have 
calculated  my  table  by  the  same  method  as  used  by 
Pickering,  i.e.,  plotting  out  the  densities  against  the  per- 
centages, taking  the  figures  given  in  his  paper  (Joe.  eit.~) 
and  correcting  them  to  15°,  drawing  a  curve  and  taking 
the  figures  from  the  curve  ;  I  have  preferred  to  do  this  to 
taking  my  figures  from  the  table  of  densities  at  15°  given 
by  him,  as  I  considered  that  all  chance  of  error  in  the 
calculations  would  be  eliminated ;  my  figures  on  com- 
parison agreed  almost  absolutely  with  those  in  his  table, 
in  no  case  was  there  a  difference  of  more  than  -00002  in 
the  density  ;  the  accuracy  of  the  table  then  is  beyond 
doubt;  nowhere  is  there  alienor  in  the  density  affecting 
the  fourth  place  of  decimals,  while  except  from  97  per  cent, 
to  98  per  cent,  the  error  in  the  percentage  will  not  exceed 
■02  per  cent,  at  the  outside. 

'i'he  practical  utility  of  the  table  is  somewhat  marred  by 
the  fact  that  the  density  reaches  its  maximum  at  97'5  per 
cent.,  and  after  that  slightly  diminishes  ;  but  if  an  acid  of 
whose  strength,  as  indicated  by  the  density,  any  doubt  is 
entertained  is  diluted  with  about  4  or  5  per  cent,  of  water, 
the  table  becomes  as  useful  as  before,  and  I  have  no  doubt 
that  taking  the  density  will  be  the  best  method  of  deter- 
mining the  strength  of  strong  sulphuric  acid. 

Table  of  Specific  Gbavities  at  15°  of  Sulphubic 

Acid,  100  pee  cent,  to  90  peb  cknt. 


1-8384 

ioo-oo 

1-8388 

99-92 

L-8392 

99-84 

P8896 

99-73 

5 

99-98 

9 

•90 

3 

•si 

7 

•70 

0 

•96 

1-8390 

•88 

4 

•7S 

8 

•07 

•91 

1 

•so 

5 

•70 

■64 

ISO 
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Table  of  Specific  Gkavitiks,  etc. — continued. 


1-8400 
l 
2 
S 
4 
5 

o 

7 

8 

y 

1-8*10 

1 
2 
3 
4 
6 
6 
7 
8 
9 
i-8420 
1 
2 
S 
4 

('. 

7 

8 

;i 

V  8-130 

1 

2 
1 
0 
1-84211 
8 
7 
o 


s 

2 
1 
0 

1-8419 

8 
7 
li 
5 


91)-  61 
■58 
•55 
•52 
■48 
•4(5 
•43 
•40 
•37 
•83 
•20 


•10 

•it; 
•li 
■06 
•02 

08 '08 
■94 
•89 
■84 
•78 
•71 
•03 
•50 
■  IS 
•40 
•32 
'22 
•OS 

97-85 
•50 
•10 

06-93 
•76 
•65 
'55 
•10 
•39 
■31 
•21 
•10 
•09 
•02 

95'95 
•88 
•81 
■71 
•07 


1-8414 
3 
2 
1 
0 

1-8409 


4 
3 
2 

1 

0 

|.'8399 

8 
7 
6 
5 
1 
3 

2  | 
1 
0 
P8889 


5 
I 
3 
o 

1 

0 
1-8370 


■I 
3 
2 
1 
0 
1-8369 
8 
7 


95-61 

'55 

•50 

•15 

•40 

•35 

■30 

•25 

•21 

•16 

•12 

•OS 

•04 

•00 

'.t:o 

•02 

•88 

•SI 

■81 

'77 

•73 

•09 

"65 

•61 

•57 

•53 

•49 

■46 

•12 

•38 

■31 

•31 

■27 

•21 

•20 

•17 

•13 

•10 

•07 

•03 

•00 

'.'",-'.17 

•93 

•Oil 

•87 

•83 

•SO 

'77 

■71 

•71 


1-8301 
3 

1 

0 

1-8359 

8 


5 
1 
3 

1 

0 

1-8349 

8 
7 
6 
5 
1 
3 
2 

1 

0 

1-8339 

8 

7  I 

6 

5 

4 

3 

2 

1 
0 

1-8329 
8 
7 
0 
5 
4 
3 
2 
1 
0 

1-8319 
8 


93  '68 
•65 
'62 

•30 
•56 
•53 
•50 
•47 
•11 
•41 
■:;s 
•35 
•32 
•29 
•26 
•23 
•20 
•17 
•14 
•12 
•09 
•06 
•03 
•01) 
92  '98 
•95 
•93 
■90 
■87 
•84 
•S2 
•79 
•77 
•73 
•71 
■GO 
•06 
•63 
•01 
•59 
•30 
•:.l 
•52 
•10 
•40 
•II 
•11 
■:;:> 
•37 
•31 


1-8314 
3 
2 
1 
0 

1'8309 
8 


4 
3 
2 
1 
0 

1-8200 
8 
7 
6 
5 
4 
3 
2 
1 
0 

1-8289 
8 
7 
6 
5 
4 
3 
2 

1 

0 
1-8270 


I 

3 
2 

1 
0 
1 ' S209 
8 
7 
6 
5 


92-32 
•29 
•27 
■24 
•22 
•19 
•17 
•15 
•12 
•10 
•07 
•05 
•02 
■00 

91-08 
"95 
•93 
•91 

•ss 

•SO 
•S4 
•SI 
•7S 
•76 
■7! 
•71 
•70 
•68 
•65 
•63 
•61 
•59 
•56 
•54 
•52 
•50 
•17 
•15 
•IS 
•11 
•89 
•37 
•35 
•32 
•30 
■28 
•26 
•24 
•22 
•20 


Table  of  Specific  Gravities,  etc. — continued. 


1-8264 

91-18 

1-8247 

9U-8-1 

1-8231 

90-53 

1-8215 

90-24 

3 

•16 

6 

•82 

0 

■51 

I 

•23 

2 

■14 

5 

•so 

1-8229 

•■19 

3 

•20 

1 

•12 

1 

■78 

8 

•47 

2 

•18 

0 

•10 

3 

•70 

7 

•10 

1 

•17 

L'8259 

•OS 

2 

■71 

0 

•41 

0 

•15 

8 

■06 

1 

■72 

5 

•42 

L-8209 

•13 

7 

•01 

0 

•70 

4 

•10 

s 

■11 

0 

•02 

1-8239 

•68 

8 

•38 

7 

•10 

5 

•oo 

8 

•66 

*> 

•37 

6 

■08 

4 

9II-0S 

7 

■61 

1 

•35 

5 

•06 

3 

■96 

6 

•62 

0 

■33 

4 

•ol 

2 

•01 

5 

•60 

L-8219 

•31 

3 

•02 

1 

'02 

1 

•50 

8 

•  J;, 

2 

■oi 

0 

•90 

3 

-.-.7 

7 

■LS 

1 

89-og 

L-8240 

•ss 

2 

•55 

6 

•26 

0 

■07 

8 

•86 

In  this  table  nil  specific  gravities  are  referred  to  water 
at  15'. 


Sournal  anto  patent*  literature. 


I.-QENERAL  PLANT,  APPAKATUS,  AND 
MACHINERY. 

PATENTS. 

Improvements  in  Heaters  employed  in  Machinery  for 
Grinding  and  Pulverising  Myrobalans,  Hark,  Bone, 
Locust  Beans,  and  other  Animal,  Vegetable,  and  Mineral 
Substances.  V.  Firth  ami  .1.  Whitehead,  Dewsbury. 
Eng.  l'at.  4451,  March  14,  1889.     Gd. 

The  improvement  consists  in  forging  the  heads  of  revolving 
beaters  for  vegetable,  and  other  substances,  distinct  from 
tlie  arms,  and  then  attaching  them  thereto  in  any  suitable 
manner.     By  this  method  the  cost  is  reduced,  and  the  heads 

when  worn  can  he  reversed,  or  new  ones  can  lie  substituted 
at  a  great  saving  of  time. — E.  S. 

Method  of  and  Apparatus  for  Purifying  Sea  Water  for 
Use  in  Steam  Generators.  V.  11.  Lewes,  Greenwich. 
Eng.  l'at.  5339,  March  28,  1889.     Sd. 

Tin  object  of  the  invention  is  to  make  sea  water  capable  of 
being  directlj  used  for  boiler  feeding  without  the  necessity 
of  previous  distillation,  thereby  obviating  the  injurious  action 

•  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plus  postage,  t"  Sir.  II.  Reader  Lack, 
Comptroller  of  the  Patent  Ollicc,  Southampton  Buildings,  Chancery 
I,:in.\  London,  "W.C.  'flu- amount  of  postage  maybe  calculated  as 
follows : — 

If  the  price  does  not  exceed  s,/ },/. 

Above  8<Z.,  and  not  exceeding  Is.Sd l</. 

„     Is.  6d is.  id lid. 

„     as.  4rf.,     „  „        Ss.  W 2./. 


Moj  31,  1890.] 
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Which  distilled  water  has  on  the  plates  of  steam  generators. 
The  inventor  mixes  with,  the  sea-water  a  salt  or  compound, 
-ii.  li  as  carbonate  of  soda  or  potash,  capable  of  precipitating 
the  calcium  and  magnesium  salts  contained  in  the  water. 
He  then  treats  the  mixture  to  boiling  in  a  closed  vessel  in 
which  the  precipitate  can  separate,  whilst  the  liquid  is 
passed  through  tilters  before  it  reaches  the  boiler.  The 
claim  is  for  the  process  or  method  as  above  indicated,  and  a 
drawing  is  added  showing  one  arrangement  of  suitable 
apparatus. — B. 


I  in  inurements  in  the  Manufacture  of  Clear  Ice  and  in 
Apparatus  Employed  therein.  W.  I,.  Wise,  London. 
From  Escher.  Wyss,  and  Company,  Zurich,  Switzerland. 
Eng.  Pat.  5592,  April  2,  1889.     Sd. 

The  usual  means  employed  for  producing  clear  ice  consist 
in  agitating  the  water  to  be  frozen  by  means  of  internal 
contrivances,  such  as  pegs,  chains,  rakes,  and  the  like, 
which  work  within  stationary  freezing  cells.  These  con- 
trivances must  of  necessity  be  removed  before  the  coagulation 
of  the  water  commences,  with  the  result  that  particles  of  air 
remain  occluded  in  the  water  and  cause  the  ice  to  become 
more  or  less  opaque.  The  inventors  overcome  this  difficulty 
by  enclosing  the  water  in  moveable  cells  which  are  them- 
selves caused  to  rock,  to  rotate  or  be  otherwise  agitated 
whilst  immersed  in  the  freezing  mixture.  The  cells  may  he 
of  cylindrical  shape  and  may  be  made  to  turn  on  their  axes 
either  concentrically,  eccentrically,  or  at  an  angle,  and  may 
he  put  in  motion  by  any  convenient  gearing.  There  are 
three  claims  and  two  sheets  of  drawings. — 1!. 


Improvements  in  the  Manufacture  if  Metallic  Hampers  or 
Ships  for  Carboys  and  other  Articles.  H.  Finch,  Marple, 
and  J.  Mackenzie,  Yarm-on-Tees.  Kng.  Pat.  6T70; 
April  23,  1889.     8</. 

The  hoop-iron,  or  steel  forming  the  standards,  instead  of 
being  flat,  is  fluted  or  corrugated,  preferably  in  the  form  U, 
ads  only  being  kept  flat;  and  are  flxed  iu  position 
by  binding  their  flat  ends  over,  under,  and  round  the  top 
and  bottom  hoops.  To  increase  their  strength  the  hoops  are 
preferably  curved  both  laterally  and  longitudinally  in  rolling, 
or  they  may  he  tubular.  The  invention  can  he  adapted  to 
-kip-  and  receptacles  of  various  shapes,  and  for  other 
purposes. — E.  S. 


Improvements  in  Presses  for  Compressing  Semi-Fluids  into 
Solids,  commonly  known  as  Filter- Presses.  J.  Hill, 
Stoke-on-Trent.     Kng.  Pat.  7087,  April  29,  1889.     Sd. 

Tins  invention  refers  to  filter  presses  used  for  making 
potter's  clay,  or  for  compressing  yeast,  paraffin,  or  other 
semi-fluids,  iu  which  porous  slabs  are  used  as  the  filtering 
medium.  The  filter  press  i>  made  in  several  sections,  each 
section  being  formed  of  two  or  more  porous  slabs  of  suitable 
thickness,  fixed  in  frames  and  bolted  together  side  by  side, 
so  as  to  leave  spaces  between  each  set.  The  faces  of  the 
slabs  are  grooved  to  form  passages  for  the  liquid.  The 
semi-fluid  is  forced  into  the  spaces,  the  liquid  passing 
through  the  slabs,  whilst  the  solid  matter  is  retained  in  the 
space.  When  the  spaces  are  filled,  the  solid  matter  is 
removed,  and  the  slabs  are  taken  out  and  turned  half  round, 
so  that  the  liquid  in  flowing  through  now  clears  the  pores 
and  prevents  them  being  clogged.  There  are  four  claims 
and  three  sheets  of  drawings. — E.  S. 


Improvements  in  and  relating  to  Apparatus  for  Evaporating 
Sea  and  other  Water  for  Obtaining  a  Supply  of  Fresh 
Water.  .1.  Newton,  London,  and  1).  A.  Quiggin,  Liver- 
pool.    Eng.  Pat.  8139,  May  16,  1889.     Sd. 

This  is   an  improvement  on  Eng.  Pat.   538   of   1889   (this 
Journal,    1890,    13)    granted   to    the   same   inventors,    the 


object  being  to  reduce  "priming"  in  the  evaporator,  to 
facilitate  the  removal  of  scale  on  the  heating  surfaces  of  the 
feed-water  heater,  and  to  more  easily  keep  a  constant  level 
of  water  in  the  evaporator.  The  firstobjectis  accomplished 
by  inserting  in  the  evaporating  liquid  vertical  circulating 
tulies,  open  at  both  end-,  and  entirely  immersed,  thereby 
causing  the  hot  water  and  vapour  to  ascend  and  the  cold 
water  to  flow  downwards  with  regularity.  The  removal  of 
the  scale  is  facilitated  by  attaching  the  feed-heating  tubes 
to  the  cover  of  the  heater  box,  and  thus  making  them 
removable  with  the  cover,  for  cleaning.  A  fixed  level  of 
the  water  is  maintained  iu  the  evaporator  by  means  of 
adjustable  and  self-acting  floats  and  valves,  for  details  of 
which,  and  of  the  other  contrivances,  the  two  sheets  of 
drawings  must  be  consulted.     There  are  -ix  claims. — IS. 


Improvements     in     Brewers'     and     other     Thermometers. 
J.  J.  Hicks,  London.      Eng.  Pat.  8181,  May  16,  1889.     Sd. 

These  improvements  iu  brewers'  thermometers  refer  to  the 
shape  of  the  surrounding  case  used  for  the  retention  of  some 
of  the  liquor  of  which  the  temperature  is  to  lie  taken,  to 
self-acting  means  for  clearing  the  scale  of  froth,  to  means 
for  facilitating  the  reading  of  the  temperature,  for  cleaning 
all  parts  after  use,  aud  to  other  details  of  construction  or 
arrangement.  The  specification  contains  eight  claims,  and 
is  accompanied  with  one  sheet  of  drawing-. — 1$. 


Certain    Improvements   in    Filters.      E.    M.    Knight,   San 
Mateo,  U.S.A.     Eng.  Pat.  648,  January  14,  1890.     6</. 

This  invention  relates  to  those  filters  in  which  a  fibrous  or 
porous  material  is  used  as  the  filtering  medium,  and  ha-  for 
its  object,  (1),  to  prevent  the  leakage  of  the  unfiltered 
into  the  filtered  liquid  ;  (2),  to  render  the  percolation  of  the 
liquid  through  the  filter  free  and  uniform  ;  (3),  to  simplify 
aud  expedite  the  process  of  filtration ;  and  (4),  the  cleansing 
of  the  filter  and  renewal  of  the  filtering  medium. 

The  filtering  frame  is  made,  preferably,  of  iron,  and  has 
a  number  of  transverse  bars  to  support  the  filtering  medium, 
and  is  of  such  a  thickness  that  when  the  sheets  of  asbestos 
cloth  are  stretched  over  each  side  there  is  a  considerable 
space  between  them,  which  forms  a  chamber  into  which  the 
liquid  to  be  filtered  flows.  The  asbestos  cloth  is  covered 
with  a  paste  of  filtering  medium,  rubbed  into  the  fibre  of 
the  cloth,  and  is  further  retained  there  by  a  wire  netting, 
the  whole  being  held  together  at  the  edges  by  clamping- 
plates  and  bolts,  thus  preventing  the  excess  of  any  liquid  to 
the  interior  chamber  without  first  passing  through  the  filter. 
The  filter  is  cleaned  by  removing  it  from  the  frame  and 
plunging  it  into  the  fire. — K.  S. 


Improvements  in  Refrigerating  Machinery.  T.  B.  Lightfoot, 
London.  From  C.  Linde,  Wiesbaden,  Germany.  Eng. 
Pat.  1875,  February  4,  1890.     Sd. 

These  improvements  apply  to  refrigerating  machinery  iu 
which  cold  is  produced  by  evaporation  of  a  volatile  liquid, 
the  vapours  being  then  compressed  by  machinery  and  sub- 
sequently cooled  in  condensers,  in  order  to  act  again  by 
evaporation.  The  improvements  mainly  refer  to  means  for 
counteracting  the  prejudicial  effect  of  "  dead  spaces  "  in  the 
compressing  cylinders,  and  of  want  of  tightness  in  valves 
and  stuffing-boxes,  which  defects  are  more  specially 
noticeable  in  cases  of  great  differences  of  pressures  aud  of 
temperatures  existing  between  the  evaporator  and  condenser. 

The  method  recommended  is  that  of  compressing  and 
cooling  by  stages,  the  compressors  bring  arranged  iu  such  a 
way  that  the  vapours  subjected  to  the  higher  stages  of 
compression  are  operated  upon  in  those  ends  of  the  cylinders 
only  in  which  there  are  no  stulfing-boxes. 

One  such  compressing  arrangement  is  shown  in  the 
accompanying  figure,  which  also  illustrates  a  method  of 
combining  the  vapours  from  a  second  evaporator,  that  may 
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or  may  not  bo  of  higher  pressure  and  temperature  than  those 
from  the  first. 

In  the  figure  C,  and  C,  arc  double-acting  compressing 
cylinders,  both  ends  of  C,  and  the  stuffing-box  end  of  C2 
being  coupled  by  pipes  to  draw  from  the  evaporator  at  A 


and  deliver  into  the  receiver  K,  from  which  the  other  end 
of  compressor  ('_,  draws  and  finally  delivers  at  increased 
pressure  into  the  condenser  at  I).  The  low-stage  compressors 
may  also  be  made  to  draw  from  the  second  evaporator  at  B, 
or  the  vapours  from  the  latter,  if  of  higher  pressure  and 


temperature  than  those  from  A.  can  pass  directly  into  the 
receiver  K.  as  shown  by  dotted  lines.  Other  combinations 
may  be  made  by  a  change  in  the  pipes  and  valves.  The 
specification  shows  other  arrangements  of  compressors 
working  by  stages,  also  of  cooling  apparatus  acting  on  the 
same  system  ;  and  (here  arc  five  claims. — li. 


II.-FUEL,  GAS,  AND  LIGHT. 

The  Influence  nf  the  Temperature  of  the  Air  supplied  to 
Boilers  in  the  Yield  of  Steam.  Poupardin.  Bull.  Hoc. 
Ind.  Mulhouse,  1889,  615—619. 

The  results  obtained  by  Meunier  and  Scheurer-Kestner 
showing  the  different  yield  of  steam  in  summer  and  winter 
from  the  same  coal,  led  the  author  to  think  that  besides  the 
cooling  of  the  mass  and  loss  by  radiation,  the  temperature 
of  the  air-supply  was  a  factor  of  importance.  A  preliminary 
experiment,  made  by  conducting  air  through  a  wooden  tube 
from  the  top  of  the  boiler  to  the  furnace,  showed  that  more 
Steam  was  produced  than  when  the  air  was  taken  through  a 
similar  tube  from  the  front  of  the  boiler.  The  erection  of  a 
set  of  six  new  hoilers  at  their  Mer-ltouge  works  by  the  firm 
of  Schlumberger  Fils  gave  the  author  an  opportunity  of 
making  a  thorough  trial  with  heated  air.  The  flues  and 
masonry  were  constructed  to  allow  a  system  of  air-pipes  to 
he  fixed  somewhat  after  the  fashion  of  a  Green's  economises 
The  air-pipes  were  placed  upright  and  left  open  at  the  top 
for  the  admission  of  air,  communicating  below  with  a 
chamber,  with  which  was  connected  a  pipe  running  at  the 
back  of  the  boilers,  which  in  turn  supplied  pipes  leading 
umhr  the  boilers  to  the  furnaces.  Arrangements  were 
made  for  shutting  off  the  hot  air  when  desired,  and  using 
cold  air  in  the  ordinary  way.  The  boilers  have  been  tested 
by  a  year's  working,  and  an  increased  yield  of  steam  has 
invariably  been  obtained  when  hot  air  was  used,  as  may  be 
seen  in  the  following  example  : — 


Gross  Yield  of         Yield  of  Steam, 

St'-am  per  Kiln,  of    Weifrhl  of  tinders 
Coal  consumed.    ,         deducted. 


With  hot  air 

With  eol.l  air 

Gail]  with  hoi  an-  . 


Kilos. 
777 

7-33 

0-44 


This  shows  a  gain  of  6  per  cent,  with  hot  air.  The 
quantities  of  water  evaporated  during  a  week's  trial  with 
three  boilers  were,  using  hot  air,  170,220  litres,  and,  using 
cold  air,  151,868  litres,  the  consumption  of  coal  being 
21,900  kilos,  in  the  former  ease  and  20,700  kilos,  in  the 
latter.  The  average  temperature  of  the  air  leaving  the 
chamber  was  .'>:'■  7  ,  but  as  it  afterwards  pa^rs  under  the 
bottom-flue  its  temperature  on  arrival  at  the'  tire-bars  must 
be  much  higher,  but  as  yet  it  has  not  been  determined;  the 
average  temperature  of  the  cold  air  was  20 •  9  ;  the  average 
pressure  in  the  boilers  was  4*25  kilos,  using  hot  air,  and 
4-30  kilos,  using  cold  air,  and  in  the  former  case  Is  per 
cent,  less  cinders  were  produced.  In  a  second  experiment, 
made  with  the  same  coal  and  under  similar  conditions,  hut 
with  three  other  boilers,  the  following  average  results  were 
obtained  :— 


Gross  Yield ol      '    Yield  of  Steam, 
Steam  per  Kilo,  of    Weight  of  Cinders 
Coal  consumed.  deducted. 


With  hot  air 

With  cold  air 

Gain  with  hot  air. 


Kilos. 
8-70 

Kilos. 
HI'OS 

8*09 

!'-:u 

o-oi 

III.  1 

This  represents  a  gross  gain  of  7  •  5  per  cent,  of  steam  or 
6' 8  per  cent,  after  deduction  of  the  weight  of  cinders  has 
been  made.  The  average  temperature  of  the  air  leaving  the 
chamber  was,  in  this  experiment,  I'.ll  ,  that  of  the  cold 
air  being  24°;  the  average  steam-pressures  were,  with  hot 
air,  4-30  kilos.;  with  cold,  4*26  kilos.;  the  quantities  of 
water  evaporated  were  175,810  litres  with  hot  air,  and 
177,:;7o  litres  with  cold,  the  consumption  of  coal  being, 
with  hot  air,  20,300  kilos.,  and  21,900  kilos,  with  cold ;  the 
temperature  of  the  feed-water  was  35  in  the  ease  of  the 
hot  air  experiment  and  39*1°  in  the  other  case  ; 
using  hot  air  there  were  contained  in  the  steam  (GOG -5 
4  0-305  x  155  -  35)  x  8-7  =  5,382  heat  units,  the 
temperature  of  the  steam  being  in  each  case  about  1.15", 
that  of  the  feed-water  in  this  case  35°,  and  the  e,,,.s 
yield  of  steam  8"  7  kilos,  per  kilo,  of  coal  burnt  ;  using  cold 
air  there  were  contained  in  the  steam  (606*5  +  0*305  ■ 
155  -  39*2)  x  8-09  =  4979  heat  units,  there  being  thus  a 
gain  of  411  heat  units  per  kilo,  id'  coal  consumed  with 
hot  air.  The  specific  heat  of  air  being  0*2377,  and  the 
difference  of  temperature  in  the  air-supplies  being  49 — 24  = 
25°,  each  kilo,  of  hot  air  has  brought  with  it  0*2377  x  25  = 
5-94    beat    units.      Had    the    411     heat    units    gained    been 

111 
brought  in   the  hot  air  they  would  thus  require  ...  =  69*2 

kilos,  of  air  or  53   cubic   metres  at  0  ,  whereas  only  about 
15  cubic  luetics  are  calculated  for  each  kilo,  of  coal. 

Tin'  gain  realised  with  hot  air  compares  well  with  that 
realised  with  a  Green's  economises  Taking  the  second 
experiment  again,  when  the  air  was  heated.  175,810  litres  of 
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water  entered  the  economiser  at  35'8",  leaving  the  same  at 
100'5°  on  the  average,  representing  an  increase  of  heat  of 
175,810  (100-5  —  35-8)  =  11,374,007  units;  with  cold  air 
177,370  litres  entered  at  an  average  temperature  of  39 •  2°, 
leaving  at  US- 1  ',  representing  a  gain  of  10,447,093  heat  units. 
By  the  use  of  hot  air,  as  shown  above,  there  was  a  gain  of 
411  heat  units  per  kilo,  of  coal  burnt,  or  for  20,200  kilns. 
8.302,200  beat  units. 

It  is  pointed  out  that  these  results  must  not  be  taken  as 
conclusive,  as  it  remains  to  be  seen  whether  the  arrange- 
ments adopted,  size  of  the  pipes,  chamber,  &c,  are  the  best, 
the  author  intimating  bis  intention  to  resume  his  experiments 
in  this  direction. — E.  B. 


7'Ac  Spontaneous  Ignitionof  Coal.    J.  (las  Lighting, 55,645. 

At  the  Thirty-first  Session  of  the  Institution  of  Naval 
Architects,  recently  held  at  the  Society  of  Arts,  Adelphi,  a 
paper  on  the  above  subject  was  read  by  Professor  Vivian  15. 
Lewes. 

The  author  began  by  referring  to  the  appointment  of  a 
Royal  Commission  in  1875,  on  the  proposition  of  the  Board 
of  Trade  and  a  Committee  of  Lloyds,  to  investigate  the 
causes  of  the  spontaneous  ignition  of  coal  cargoes,  which 
had  entailed  serious  loss  of  life  and  destruction  of  property. 
The  Commission  was  assisted  by  Dr.  Percy  and  Mr.  (now 
Sir  Frederick)  Abel  ;  and  the  result  of  their  labours  was  the 
production  of  a  report  containing  much  sound  advice  for 
the  guidance  of  persons  employed  in  the  shipment  of  coal. 
Nevertheless,  accidents  from  the  spontaneous  ignition  of 
cargoes  continued  ;  and  between  1875  and  1883,  no  less  than 
57  coal-laden  vessels  were  in  consequence  known  to  have 
been  lost,  while  during  the  same  period  328  were  missing 
from  unknown  causes,  though  probably  a  large  proportion 
of  these  losses  were  due  to  the  one  mentioned.  In  view  of 
this  fact,  it  was  suggested  to  the  author  that  an  inquiry  into 
the  causes  and  possible  prevention  of  this  serious  evil  was 
greatly  needed  in  the  Royal  Navy  as  well  as  in  the  merchant 
service  ;  and  therefore  he  undertook  it,  and  laid  the  results 
before  the  members  of  the  Institution. 

The  author  proceeded  to  point  out  that,  besides  the 
carbon  and  hydrocarbons,  coal  contains  certain  mineral 
substances,  as  sulphate  of  lime  or  gypsum,  silica  aud 
alumina,  whilst  in  nearly  all  kinds  there  is  to  be  found 
disulphide  of  iron  and  coal  "  brasses,"  or  pyrites.  Of 
these  constituents,  those  that  are  likely  to  produce  heat  and 
cause  spontaneous  ignition  in  newly-won  coal,  are  the  carbon, 
hydrocarbons  and  brasses,  which  when  they  come  into  con- 
tact with  air  and  moisture,  give  rise  to  certain  chemical 
actions.  He  then  described  at  length  the  influence  of  each 
of  these  constituents  in  the  production  of  heat.  Taking 
carbon  first,  he  remarked  that  it  is  one  of  those  substances 
which  possess  to  an  extraordinary  degree,  the  power  of 
attracting  and  condensing  gases  upon  their  surfaces — the 
power  varying  with  the  state  of  division  and  density  of  the 
particular  form  of  carbon  used.  In  tin-  case  of  newly-won 
coals,  the  least  absorptive  would,  lie  said,  take  up  Ij  times, 
while  others  would  absorb  three  times  their  own  volume  of 
oxygen.  This  absorption  is  very  rapid  at  first,  but 
gradually  decreases ;  and  it  is  influenced  to  a  very  great 
extent  by  temperature.  Air-dried  coal  absorbs  oxygen 
more  quickly  than  wet  coal. 

Dealing  in  the  next  place  with  the  action  of  the  bituminous 
constituents  of  coal  in  causing  spontaneous  ignition,  the 
author  explained  that  all  coal  contains  a  certain  percentage 
of  hydrogen,  which  is  in  combination  with  some  of  the 
carbon,  and  also  with  the  nitrogen  and  oxygen,  and  forms 
with  them  the  volatile  matter  in  the  coal.  The  amount 
present  in  this  condition  varies  very  largely  ;  being  very 
small  in  anthracite  and  very  great  in  cannel  and  shale. 
When  the  carbon  of  the  coal  absorbs  oxygen,  the  compressed 
gas  becomes  very  chemically  active,  and  soon  commences  to 
combine  with  the  carbon  and  hydrogen  of  the  bituminous 
portions,  converting  them  into  carbon  dioxide  and  water. 
This  chemical  activity  increases  rapidly  with  rise  of 
temperature  ;  so  that  the  heat  generated  by  the  absorption 
of  the  oxygen  causes  the  latter  to  rapidly  enter  into  chemical 
combination.      Chemical   combination   of   this  kind  --i.e., 


oxidation — is  always  accompanied  by  evolution  of  beat  ; 
and  tins  further  rise  of  temperature  again  increases  rapidity 
of  oxidation,  so  that  a  steady  rise  of  temperature  is  set  up. 
This  taking  place  in  the  centre  of  a  heap  of  small  coal, 
which,  from  the  air  and  other  gases  enclosed  in  its  interstices, 
is  an  admirable  non-conductor  of  heat,  will  often  cause  such 
heating  of  the  mass  that  if  air  can  percolate  slowly  into 
the  heap  in  sufficient  quantity  to  supply  the  necessary  per- 
centage of  oxygen  for  the  continuance  of  the  action,  the 
igniting-point  of  the  coal  would  be  soon  reached.  It  has 
been  suggested  that  very  bituminous  eoal  (such  as  cannel, 
shale,  and  coals  containing  schist)  is  liable  to  spontaneous 
ignition  from  the  fact  that  a  rise  in  temperature  would  cause 
heavy  oils  to  exude  from  them,  which,  by  undergoing 
oxidation,  might  cause  rapid  beating.  Experiment,  however, 
not  only  shows  that  this  is  not  the  ease,  but  that  the  heavy 
mineral  oils  have  a  remarkable  influence  in  retarding  heating. 
Tin  action  of  iron  disulphide,  pyrites,  or  "brasses,"  in 
promoting  spontaneous  ignition,  was  next  discussed.  The 
author  said  that  ever  since  Berzelius  first  expressed  the 
opinion  that  the  beat  given  out  by  the  oxidation  of  iron 
disulphide  into  sulphates  of  iron  might  have  an  important 
bearing  on  the  heating  and  ignition  of  coal,  it  had  been 
adopted  as  the  popular  explanation  of  that,  phenomenon  ; 
and  although  the  work  of  Richters  clearly  proved  this  not  to 
be  the  case,  the  old  explanation  was  still  given.  Dr.  Percy, 
in  1864,  pointed  out  that  probably  oxidation  of  the  coal  bad 
also  something  to  do  with  spontaneous  combustion — a  predic- 
tion amply  verified  by  Richters'  researches  some  six  years 
later.  This  disulphide  of  iron  was  found  in  coal  in  several 
different  forms — sometimes  as  a  dark  powder  distributed 
throughout  the  mass  of  the  eoal,  and  scarcely  to  lie  distin- 
guished from  coal  itself.  In  larger  quantities  it  often  formed 
thin  golden-looking  layers  in  the  cleavage  of  the  coal,  whilst 
it  sometimes  occurred  as  large  masses  and  veins,  often  from 
1  in.  to  2  in.  in  thickness  ;  but  inasmuch  as  these  masses 
of  pyrites  were  very  heavy,  they  rarely  found  their  way  into 
the  screened  coal  for  shipment,  many  hundreds  of  tons  of 
these  brasses  being  annually  picked  out  from  the  coal  at  the 
pit's  mouth,  and  utilised  in  various  manufacturing  processes. 
When  the  air  was  dry,  the  pyrites  underwent  but  little 
change  at  ordinary  temperatures.  In  moist  air,  however, 
they  rapidly  oxidised  when  in  a  finely-divided  condition — 
the  first  action  being  the.  formation  of  ferrous  sulphate  and 
sulphur  dioxide,  together  with  the  liberation  of  sulphur; 
the  relative  amounts  of  the  two  latter  being  regulated  by  the 
temperature  and  the  supply  of  air,  whilst  longer  contact 
with  moist  air  converted  the  ferrous  sulphate  into  a  basic 
ferric  sulphate  generally  termed  " '  niisy."  It  was  during 
this  process  of  oxidation  that  the  heat  supposed  to  cause 
the  ignition  was  evolved.  But  when  it  was  considered  that 
some  of  the  coals  most  prone  to  spontaneous  combustion 
contained  only  0-8  per  cent,  of  iron  pyrites,  and  rarely  more 
than  1-25  percent.,  the  absurdity  of  imagining  this  to  lie 
the  only  cause  of  ignition  became  manifest.  If  100  lb.  of 
coal  were  taken,  and  the  whole  of  the  pyrites  in  it  concen- 
trated in  one  spot  and  rapidly  oxidized  to  sulphate,  the 
temperature  would  barely  be  raised  to  100;  C.  if  all  loss  of 
beat  could  be  avoided.  The  author  had  carefully  determined 
the  igniting-points  of  various  kinds  of  coal,  and  found  them 
to  be  as  follows  : — 

Cannel 698°  F.  =  870"  0, 

Hartlepool 7t>i;°  P.  =  408    1 1. 

Lignite 812°  F.  =  450°  C. 

Welsh  steam 870! "  F.  =  477°  C. 

So  that  no  stretch  of  imagination  could  endow  the  small 
trace  of  pyrites  scattered  through  a  large  mass  of  coal,  and 
undergoing  slow  oxidation,  with  the  power  of  reaching  the 
needful  temperature.  Richters  fully  realised  this  point,  and 
discarded  the  idea  of  the  pyrites  doing  anything  more  than 
adding  their  mite  to  the  causes  which  bring  about  rise  of 
temperature.  In  this,  however,  Lewes  thought  Richters  was 
mistaken,  his  own  experiments  pointing  to  the  fact  that 
they  might  increase  the  liability  to  ignition  when  present  in 
large  quantities,  and  do  so  by  liberating  sulphur  under 
certain  conditions.  A  still  more  important  part  played  by 
the  pyrites,  is  that  as  they  become  oxidised  to  ferrous 
sulphate  they  swell  in  size,  and  so  tend  to  split  up  the  coal 
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into  small  pi s,  and,  by  exposing  ;i  large  extent  of  fresh 

surface  to  the  air,  cause  increase  of  temperature  ;hi<1  energetic 
chemical  action. 

The  author,  Lewes,  then  traced  the  actions  which  culminate 
in  ignition.  He  said  that  on  newly-won  coal  being  brought 
to  the  mouth  of  the  pit,  it  at  once  began,  by  virtue  of  its 
surface  action,  to  absorb  ox  v  gen  from  the  air.  Unless  piled 
in  unusually  large  heaps,  and  a  good  ileal  broken,  it  did  tint 
however,  as  a  rule,  show  signs  of  heating,  as  the  exposed 
surface  was  comparatively  small  ;  and  tin-  air,  finding  its 
way  freely  between  the  lumps,  kept  down  the  temperature. 
The  eoal  was  now  screened,  and  the  obtrusively  large  lumps 
of  brasses  picked  out.  It  was  then  put  into  trueks,  and 
enjoyed  the  disintegrating  processes  of  joltings  and  shnntings 
innumerable — every  jar  adding  to  the  percentage  of  small 
coal  present,  and  a  corresponding  increase  in  the  si/e  of  the 
surface  exposed  to  the  air.  Arrived  at  the  docks,  it  had  to 
lie  transferred  from  the  truck  to  the  ship,  which  was  done 
by  one  of  the  numerous  forms  of  tips,  shoots,  or  spouts 
employed  for  the  purpose  ;  and  it  was  during  this  operation 
that  more  harm  was  done  than  at  any  other  period.  The 
coal  first  shot  into  the  vessel  was,  by  reason  of  the  distance 
which  it  had  to  fall,  broken  down  into  small  lumps,  and,  having 
to  hear  the  impact  of  the  succeeding  load  falling  upon  it  from 
a  height,  rapidly  became  powdered  into  slack;  whilst  the 
succeeding  loads,  falling  in  on  the  cone  so  formed,  became 
more  or  less  broken  down,  so  that  by  the  time  the  cargo  was 
all  taken  in,  a  dense  mass  of  small  eoal  was  to  he  found 
under  the  hatchway.  It  was  invariably  at  this  point  that 
heating  took  place,  as  the  large  surface  exposed  fresh  to  the 
air  by  the  breaking  down  of  the  coal  caused  rapid  absorption 
of  oxygen,  and  consequent  rise  of  temperature.  This  set  up 
chemical  combination  between  the  oxygen  absorbed  by  the 
coal  and  the  hydrocarbon's  and  coal  "  brasses."  The  com- 
bination  of  the  "  brasses  "  with  oxygen  caused  the  swelling 
of  the  oxidised  mass  and  the  splitting  up  of  the  coal.  Fresh 
surfaces  were  exposed,  and  more  absorption  of  oxygen 
took  place ;  aud  the  igniting-point  of  the  sulphur  vapour 
and  sulphur  compounds  distilled  out  of  the  pyrites  was 
reached,  and  rappidlv  raised  the  temperature  to  the  ignition- 
point  of  the  coal.  It  was  only,  however,  in  cases  where 
large  quantities  of  dense  eoal  brasses  were  present,  that  this 
action  could  occur.  On  examining  the  evidence  to  be 
obtained  as  to  the  conditions  under  which  spontaneous 
ignition  of  coal  in  ships  usually  takes  place,  Lewes  found 
that  the  liability  to  such  accidents  increases  with  (1)  the 
tonnage  bf  the  cargoes,  (2)  the  ports  to  which  shipments 
are  made,  (:! )  the  kind  of  coal  of  which  the  cargo  consists, 
(4)  the  size  of  the  coal,  (5)  the  shipping  of  coal  rich  in 
pyrites  while  wet,  (G)  the  ventilation  of  the  cargo,  aud 
(7)  the  lise  in  temperature  in  steam  colliers  due  to  the 
introduction  of  triple-expansion  engines  and  high-pressure 
boilers. 

Having  discussed  the  chemical  and  physical  conditions 
which  lead  to  the  spontaneous  ignition  of  coal,  the  author 
proceeded  to  formulate  precautions  tending  to  prevent  such 
disasters.  These  had  reference  to  the  choice  of  coal  for 
shipment  to  distant  ports,  and  to  the  precautions  to  he 
taken  (lining  shipment  and  when  the  coal  is  on  hoard.  He 
advised  that  the  coal  should  he  as  large,  free  from  dust,  and 
have  as  little  "  smalls  "  as  practicable.  It  was  better  as 
free  from  pyrites  as  possible,  in  order  to  prevent  disintegra- 
tion after  shipment  ;  and  it  should  contain,  when  air-dried, 
not  more  than  3  per  cent,  of  moisture.  No  coal  should,  he 
said,  he  shipped  to  distant  ports  until  at  least  a  month  had 
elapsed  after  it  was  brought  to  the  surface  at  the  pit's 
mouth.  Every  precaution  should  he  taken  to  prevent  the 
breaking  up  of  the  coal  while  being  taken  on  hoard,  and 
on  no  account  should  any  accumulation  of  tine  coal  he 
allowed  under  the  hatchways.  When  possible,  tin  eoal 
should  be  shipped  dry,  as  external  wet,  by  producing 
oxidation  of  the  pyrites,  caused  disintegration.  When  the 
coal  had  all  been  taken  in,  it  should  he  battened  down,  and 
the  hatches  not  opened  again  until  the  vessel  reached  her 
destination;  the  or.lv  ventilation  allowable  being  a  2-inch 
pipe  just  inserted  into  the  crown  of  each  coal  compartment, 
and    led    12    feet    up    the   nearest    mast  —  the    top    being  left 

open.    This  would  he  quite  sufficient  to  allow  free  egress  to 

any  gases  evolved   by  the  eoals,  hut  would   not  allow  undue 


access  of  air.  Into  tin'  body  of  the  coal  cargo  itself  would 
lie  screwed,  at  regular  intervals  of  about  C  feet,  iron  pipes, 
closed  at  the  bottom,  and  containing  electrical  alarm 
thermometers,  set  at  a  certain  temperature,  the  attainment 
of  which  would  he  indicated  by  the  ringing  of  a  hell,  which 
would  not  cease  until  the  temperature  had  again  fallen,  and 
then  the  spot  in  which  the  heating  had  taken  place  would 
he  indicated  by  an  index-hoard.  The  existence  of  over- 
heating having  been  reported  by  the  hell,  and  recorded 
by  the  index,  the  author  offered  suggestions  for  suppressing 
it.  He  advocated  the  injection  of  compressed  carbonic 
acid  gas,  and  explained  his  plan  as  follows: — The  nozzle 
attached  to  the  screw  valve  on  the  bottle  of  condensed 
gas  would  have  a  short  metal  nose-piece  screwed  on  to  it, 

the  tube  in  which  would   1 ast    in   solid,  with  an   alloy  of 

tin,  lead,  bismuth,  and  cadmium,  which  could  he  SO  mad.   as 

to  unit  at  exactly '-'(in  F.  (93  ('.).  The  valve  would  then 
be  opened,  and  the  steel  bottle  buried  in  the  coal  during  the 
process  of  loading.     The  temperature  at  which  the  fusible 

metal  plug  would  melt  is  well  above  'lie  temperature  which 
could  he  reached  by  any  legitimate  cause,  and  would  mean 
that  active  heating  was  going  on  in  the  coal.  Under  these 
conditions,  the  pressure  in  the  steel  cylinder  would  have 
reached  something  like  1,700  lb.  ;  and  the  moment  the  plug 
melted,  the  whole  contents  of  the  bottle  would  he  blown  out 
of  it  into  the  surrounding  coal,  producing  a  large  zone  of 
intense  cold,  and  cooling  the  whole  of  the  surrounding  mass 
to  a  comparatively  low  temperature.  The  action,  moreover, 
would  not  stop  here,  as  the  cold,  heavy  gas  would  remain 
for   some    time    in   contact   with    the    coal — diffusion    taking 

place  hut  slowly  through  the  small  exit-pipe.  When  coal 
has  absorbed  as  much  oxygen  as  it  can.  it  still  retains  the 
power  of  taking  in  a  considerable  volume  of  carbonic  acid 
gas  ;  and  when  eoal  has  heated,  and  then  been  rapidly 
quenched,  the  amount  of  gas  so  absorbed  is  verv  large 
indeed,  and  the  inert  gas  so  taken  up  remains  in  the  pores 
of  the  eoal,  and  prevents  any  further  tendency  to  heating. 
Indeed,  a  eoal  which  has  once  heated,  if  only  to  a  slight 
degree,  and  has  then  cooled  down,  is  perfectly  harmless,  and 
will  not  heat  a  second  time.  It  is  tint  by  any  means  ueces- 
sary  to  replace  the  whole  of  the  air  in  the  interstices  of  the 
coal  with  the  gas,  as  a  long  series  of  experiments  show  tliut 
(">0  per  cent,  of  carbonic  acid  gas  prevents  the  ignition  of  the 
pyrophorie  substances.  A  hundred  cubic  feet  of  gas  can  he 
condensed  in  the  liquid  state  in  a  steel  cylinder  1  foot  loDg  and 
;i  inches  in  diameter;  and  it  has  been  shown  that  a  ton  of 
coal  contains  air  spaces  equal  to  about  1'2  cubic  feet.  I  >ne 
of  these  cylinders  would  therefore  have  to  be  put  in  for 
every  8  tons  of  coal,  anil  these  would  he  distributed  evenly 
through  the  cargo,  and  near  the  alarm  thermometers,  which 
would  be  set  to  ring  a  degree  or  two  below  the  point  at 
which  the  fusible  plug  would  melt.  The  bell  ringing  in  the 
captain's  room  would  warn  him  heating  was  taking  place. 
and  the  hell  would  continue  to  ring  until  the  cylinder  had 
discharged  its  contents,  and  had  cooled  down  to  a  safe 
degree,  so  that  the  whole  arrangement  would  he  purely 
automatic,  and  yet  the  officers  would  know  if  everything 
was  safe.  If  the  precautions  advocated  were  taken,  no 
danger  could  arise  until  the  arrival  of  the  ship  at  her 
destination,  and  the  commonest  precautions  would  then 
suffice. 

In  conclusion,  the  author  remarked  that  the  question  of 
preventing  the  heating  and  ignition  of  stores  of  coal  on  land 
and  ready  for  use  in  hunkers,  could  not  he  nut  so  well  by 
tin'  use  of  the  liquid  gas  ;  and  in  these  cases  it  would  he 
found  beneficial  to  dress  the  coals  with  a  little  tar  or  tar  oil, 
which  would  close  the  pons,  and  to  a  great  extent  prevent 
oxidation.  He  believed  this  was  advocated  by  Lachmau 
about  1870.  Crude  petroleum  in  small  quantities  for  this 
purpose  would  also  be  found  valuable,  for  it  had  no 
tendency  to  oxidise  itself,  and  lowered  the  tendency  in  other 
bodies,  besides  coating  them  ami  so  preventing  act 
oxygen. 

In  the  discussion  which  followed.  Professor  Elgax,  referring 
to  the  statements  in  the  early  part  of  the  paper  that,  between 

the  years  1S7.">  and  1SSM,  no  lo*s  than  328  coal  -laden  vessels 
were  missing  from  unknown  can-.-,  and  that  a  targe  per- 
centage of  these  li",^  were  undoubtedly  due  to  spontaneous 
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ignition,  argued  that  there  were  ;i  number  of  other  causes 
which  might  arc. unit  fur  their  disappearance ;  and  he  then 
gave  some  particulars  as  to  the  losses  during  the  three 
years  from  1881  to  1883.  In  that  period  there  were  23 
known  losses  of  vessels  from  spontaneous  combustion  of 
coal,  but  only  one  of  these  was  a  steamer — the  other  22 
being  sailing  vessels,  the  larger  number  of  which  were  built 
of  wood.  He  thought  that  one  cause  of  spontaneous  com- 
bustion iu  wooden  ships  was  the  impossibility  of  keeping  the 
holds  dry,  and  to  the  coal  becoming  damp  and  generating 
heat.  Under  the  American  law,  ships  registered  in  the 
United  States  were  obliged  to  be  fitted  with  steam-pipes  in 
their  holds,  for  the  purpose  of  dealing  with  tire. 


Coal  in  the  South-East  of  England.     W.  Whitaker.     Soc. 

of  Arts  J.  1890,  54:i— 553. 

Fob  many  years  the  presence  of  an  underground  range  of 
old  formations  at  no  enormous  depth  in  the  south-east  of 
England  has  been  thought  to  exist  by  geologists,  although 
in  this  tract  only  newer  rocks  crop  out  to  the  surface.  The 
possibility  of  coal  measures  to  be  found  amongst  these  older 
rocks  gave  /.est  to  inquiry.  The  formations  which  come  to 
the  surface  in  ami  around  London  belong  to  the  lower  part 
of  the  Tertiary  group,  and  to  the  upper  part  of  the  Secondary 
group,  viz.,  the  Cretaceous  series,  so  called  from  its  con- 
taining the  chalk  which  comes  to  the  surface  near  London 
ami  is  found  beneath  the  Tertiary  beds  in  deep  wells.  The 
author  proceeds  to  state  that  the  various  underlying  members 
of  the  Cretaceous  series  were  found  to  rise  up  and  to  crop 
out  on  the  south  in  the  following  order  from  beneath  the 
chalk  in  the  tract  known  as  the  Weald  : — 

1.  Upper   Greeusand.     2.  Gault.      3.  Lower   Greensand. 
•1.  Weald  Clay.     :>.  Hastings  Beds. 

The  general  structure  of  the  south-east  of  England  in 
section  is  represented  by  a  gently  waved  line  with  a  central 
crest  (the  Weald),  and  a  hollow  on  either  side  (the  London 
and  the  Hampshire  basins),  the  line  being  from  north  to 
south.  Mr.  Godwin-Austen  worked  out  the  idea  (based  on 
various  observations)  that  the  Lower  Cretaceous  beds  along 
the  slight  trough  of  the  London  basin  were  likely  to  be 
interrupted  underground  by  the  uprise  of  older  formations, 
against  the  flanks  of  which  some  of  the  Cretaceous  beds 
would  be  found  to  thin  out. 

Now,  the  author  points  out  that  there  is  on  the  Continent 
a  set  of  coal-fields  with  other  rocks  older  than  the  coal 
measures  along  a  curved  line  from  Dortmund  and  Elberfeld 
(Germany)  by  Aachen,  Liege,  Samiir,  Charleroi,  Valen- 
ciennes, Douai,  and  Bethune  towards  Calais  whence  the  line 
lias  now  been  traced  to  Dover  by  the  successful  experiment 
of  Sir  E.  Watkins  and  Professor  Dawkins.  In  the  west  of 
England  are  the  coal-fields  of  South  Wales  anil  Bristol.  In 
the  eastern  part  of  this  continental  tract  the  coal  measures 
are  mostly  at  the  surface ;  in  the  western  they  are  covered 
by  newer  formations.  The  same  maybe  the  case  in  England 
east  want  from  the  coal  measures  which  are  at  the  surface, 
and  it  is  not  improbable  that  the  coal  discovered  at  Dover 
has,  in  some  way  or  another,  underground  connections  with 
the  western  coal-fields. 

The  above-mentioned  theory  of  an  underground  uprise  of 
oliler  rocks  has  been  verified  by  various  borings  for  water 
in  the  London  basin,  the  borings  being  from  797  to  1,239  ft. 
deep.  In  the  majority  of  ease's  the  Gault  was  found  to  be 
underlain  at  comparatively  little  depths  by  old  rocks,  viz., 
Jurassic,  Lower  Carboniferous,  Devonian,  and  Silurian  beds, 
and  some  beds  of  doubtful  age  (perhaps  New  or  Old  Bed 
sandstone).  The  author  thinks  that  the  variety  of  formations 
thus  found  suggests  the  possibility  of  the  presence  of  other 
rocks  being  proved  in  other  places.  Of  other  borings 
beyond  this  district  the  proving  of  coal  measures  beneath 
Jurassic  and  Triassic  rocks  at  Burford  in  Oxfordshire  is  of 
interest,  and  the  rinding  of  Carboniferous  and  older  rocks  by 
borings  in  and  near  Northampton.  Two  borings  are 
remarkable  in  the  south-east  of  England  :  the  Subwealden 
boring  near  Battle  (1872 — 76)  through  the  Upper  Jurassic 
rocks  to  the  Oxford  clay,  and  the  Dover  boring  for  coal  in 
February  last.  This  last  boring,  at  the  foot  of  Shakespeare 
Cliff,  first  passes  through  theLower Chalk,  Gault  and  Lower 


Greensand,  then  through  a  series   of  Jurassic  beds,  until  it 
reaches  coal  measures  at  a  depth  of  1,160  ft. 

All  these  experiences  and  experiments  lead  the  author  to 
the  following  \  iews  and  conclusions  which  may  serve  as  a 
guide  for  further  work  in  connection  with  this  important 
subject. 

1.  We  are  to  a  great  extent  acquainted  with  the  nature  of 
the  formations  which  have  to  be  pierced  to  reach  coal 
measures,  and  we  can  estimate  the  thickness  of  some  of 
these  formations. 

2.  The  uprise  of  older  rocks  in  Belgium  and  France  seems 
to  he  iii  underground  connection  with  the  like  uprise  in  the 
west  of  England  ;  and  coal-basins,  separated  by  older  rocks, 
an-  likely  to  occur  underground  in  the  unexplored  part  of 
this  region  in  a  similar  manner  as  in  the  proved  parts. 

3.  In  the  proved  parts  the  coal  measures  contain  profitable 
beds  of  coal,  and  at  workable  depths;  therefore  the  same 
may  be  supposed  for  the  unknown  parts  in  the  south-east  of 
England. 

4.  The  sites  of  the  coal-basins  can  only  be  found  by 
experiment,  and  we  must  be  prepared  to  find  that  not  all 
experiments  will  be  as  successful  as  the  first  one. 

5.  The  places  of  the  previous  borings  which  reached  some 
of  the  older  rocks,  must  be  avoided,  as  it  is  unlikely  to  meet 
with  coal  there. 

6.  Some  of  the  borings  which  have  already  been  carried 
to  a  considerable  depth,  ought  to  be  continued,  e.g.,  at 
Chatham  a  boring  has  reached  the  Oxford  clay,  and  judging  by 
the  northerly  thinning  of  the  Jurassic  rocks  (from  the  Weald), 
a  few  hundred  feet  more  down  might  bring  a  decisive  result. 
For  a  similar  reason  St.  Margaret's  may  be  recommended, 
where  a  boring  exists  that  has  reached  the  Gault. 

7.  The  Lower  Cretaceous  (including  the  Wealden)  and 
the  Jurassic  beds  thicken  vastly  southward  from  the  valley 
of  the  Thames,  a  fact  which  has  to  be  considered  as  well  as 
the  obvious  advantage  of  commencing  at  a  low  level,  for  it  is 
unnecessary  to  pierce  a  hill  if  a  valley  is  in  close  proximity. 

8.  Magnetic  properties  and  geological  characters  of 
various  districts  seem  to  bear  certain  relations  one  to  the 
other,  as  Professors  Bucket'  and  Thorpe  have  shown.  This 
might  afford  hints  about  places  to  be  avoided  in  searching 
for  coal  measures  underground. 

9.  All  the  deep  exploration  heretofore  noticed,  being  made 
by  boring,  the  author  recommends  shaft-sinking,  especially 
in  places  where  there  is  little  to  fear  from  water.  The  bed's 
to  be  pierced  are  not  hard,  and  it  is  obvious  that  a  shaft 
affords  much  more  conclusive  proofs  and  better  means  of 
investigation  {e.g.,  horizontal  working)  than  a  bore-hole. 

The  author  concludes  his  paper  by  stating  that  the 
geological  structure  of  a  large  tract  of  country  points  to 
hidden  coal-fields,  lying  in  the  folds  or  at  the  flanks  of  older 
rocks,  in  the  south-east  of  England.  To  ascertain  their 
position,  trial  work  (perhaps  of  great  extent)  on  a  large  area 
has  to  be  done,  and  success  must  be  expected  to  alternate 
with  failure.  The  finding  of  these  coal-fields  would  add 
greatly  to  the  national  wealth. — H.  S. 


Annual  Report  of  Gas  Inspector  to  the  Senate  and  House 
of  Representatives  of  the  Commonwealth  of  Massa- 
chusetts.    January  1890. 

The  inspector,  C.  W.  Hinman,  states  that  ten  towns 
are  supplied  with  a  gas  made  from  petroleum  or  some  of 
its  products.  Some  of  these  towns  use  the  pure  gas,  but 
generally  more  or  less  air  is  mixed  with  it  to  render  the 
gas  less  liable  to  smoke.  This  addition  of  air  reduces  the 
illuminating  value  of  the  gas,  but  only  slightly  for  the 
amount  of  air  usually  added.  The  gas  made  from 
petroleum  contains  so  little  sulphur  that  it  was  not  thought 
necessary  to  determine  it,  especially  as  only  about  one-half 
as  much  of  this  gas  is  required  to  produce  a  certain  quantity 
of  light  as  when  common  coal  is  used. 

The  legal  maximum  for  carbonic  oxide  is  10  per  cent, 
of  the  total  volume  of  the  gas  ;  coal  gas  usually  contains 
from  5  to  8  per  cent.,  and  water-gas,  as  usually  made,  from 
25  to  30  per  cent,  of  carbonic  oxide.  It  i-.  evident  that 
about  15  per  cent,  of  water-gas  can  be  added  to  coal  gas 
and  the  resulting  mixture  yet  contain  less  than  the  legal 
maximum  of  carbonic  oxide. 
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Several  of  the  companies  using  water-gas  applied,  under 

an  Act  passed  in  1888,  for  lea\e  to  manufacture  pis 
containing  more  than  10  per  cent,  of  carbonic  oxide.  At 
Amesbury,  Athol,  ami  Spencer  the  gas  lias  been  found 
on  three  consecutive  inspections  to  contain  more  than 
10  per  cent,  of  carbonic  oxide,  and  the  companies  have 
been  notified  that  a  fine  was  due;  at  Athol,  some  time 
in  the  past  summer,  coal  gas  was  substituted  for  water-gas 
and  has  since  been  used.  More  than  10  per  cent,  of 
carbonic  oxide  has  been  found  in  the  gas  of  several  other 
companies. 

Two  samples  of  water-gas  were  found  on  analysis  to 
have  a  low  illuminating  value,  although  they  contained  a 
high  percentage  of  illuininants  ;  the  percentage  of  carbonic 
oxide  was  also  low  for  water-gas.  The  degree  of  heat 
used  in  the  manufacture  of  those  gases  seems  to  have  been 
too  high  for  the  amount  of  oil  used.  It  seems  certain  that 
the  hydrocarbons  in  these  two  gases  were  of  less  illuminating 
value  than  an  equal  volume  of  the  hydrocarbons  in  coal 
gas:  and  it  also  seems  certain  that  marsh  gas  has  some 
value  as  an  illuniinant,  as  is  shown  by  the  following  fact  : — 
Two  samples  of  gas  which  were  found  to  contain  practically 
the  same  percentage  (14 "4)  of  illuininants  had  an  illuminat- 
ing power  of  28 '3  and  22  •  1  candles  respectively;  this 
difference  was  due  to  the  fact  that  the  one  contained 
30-54  per  cent,  of  marsh  gas  and  9"  15  per  cent,  of  carbonic 
oxide,  the  other  (the  poorer)  17-18  per  cent,  of  marsh 
gas  and  21/74  per  cent,  of  carbonic  oxide,  the  quantities 
of  the  other  constituents  being  practically  the  same  in  the 
two  samples.  A  knowledge  of  the  percentage  of  illuininants 
in  a  gas,  if  nothing  else  about  its  composition  be  known,  is 
therefore,  very  little  guide  to  a  knowledge  of  the  illuminating 
power  of  the  gas. — F.  S.  K. 


PATENTS. 


A  Process  and  Apparatus  for  Preparing  Hydrogen  and 

Carbonic    Oxide   Gases,     (i.  W.   Hart.   London.     Eng. 

Pat.  7741,  May  9,  1889.     Sd. 
Tin-:   process    described  is  continuous  and   consists  of  the 
following  operations  : — 

I. — Carbon  dioxide  is  generated  from  chalk  or  other 
carbonates  by  heat  or  by  treatment  with  acid,  and  such 
gas  is  passed  over  heated  carbon,  whereby  it  is  converted 
into  carbonic  oxide. 

II. — Steam  is  passed  through  retorts  containing  heated 
scrap  iron,  whereby  hydrogen  is  evolved  and  the  iron  is 
converted  into  oxide,  the  hydrogen  being  led  away  for  use. 

III. — The  carbonic  oxide  produced  in  operations  I.  or  IV. 
is  passed  over  the  iron  oxide  formed  by  operation  II., 
whereby  the  oxide  of  iron  is  reduced  to  natal  and  the 
carbonic  oxide  is  reconverted  into  carbon  dioxide. 

IV. — The  carbon  dioxide  so  produced  is  passed  over 
heated  carbon  and  reconverted  into  carbonic  oxide,  which 
is  led  into  a  gas-holder,  though  a  portion  may  be  used  for 
operation  III. — F.  S.  K. 


Improvements  in  Compounds  to  be  used  for  manufacturing 
Illuminating  Gas,  the  Prevention  of  Stoppages  in 
Ascension   Pipes,  and  the  Deposition  of  Naphthaline. 

S.     B.    Darwin,    Poitsea.       Eng.    Pat.    826:!,    May    17, 

1889.  -id. 
The  objects  of  this  invention  are  to  utilise  coal  tar  and 
breeze,  together  with  shale,  petroleum  or  paraffin  oil,  or 
coal  or  cannel  tar  oil,  or  other  suitable  oil,  with  or  with- 
out the  addition  of  lime,  for  preventing  stoppages  in 
ascension  pipes  and  the  deposition  of  "naphthaline,"  while 
the  gas  produced  by  the  use  of  this  mixture  as  an  addition 
to  coal  is  of  superior  quality. 

A  scoopfull,  or  other  suitable  quantity,  of  a  mixture  of 
160  gallons  of  tar,  28  gallons  of  oil,  and  96  bushels  of 
breeze,  moistened  with  water  if  too  dry  and  with  or  without 
the  addition  of  lime,  is  placed  on  the  top  of  the  coal  either 
when  charging,  or  the  retort  is  opened  about  an  hour  before 
the  coke  is  drawn,  and  the  mixture  laid  on  the  top  of  the 
red-hot  coke. 

The  proportions  given  above  may  he  varied  according  to 
the  materials  employed,  hut  the  mixture  should  be  suffi- 
ciently hard  to  keep  from  running,  and  so  made  that  it  is 
not  liable  to  be  set  on  tire  by  hot  drags,  &c. — 1''.  S.  K. 


Improvements   in    tin-  Method  of  and   Apparatus  for   the 
Manufacture    of    Water-Gas.      tl.   Rose,   A.   l'.aird.    and 
M.    IS.     Baird,    Glasgow.     Eng.     Pat.     7812.     .May     10, 
1889.     8,/. 
A    en iskd,  cast-iron   retort,  charged   with   coke   or   other 
carbonaceous  material,   mixed    or   not    with    iron   scrap  or 
nails,  is  heated  to  a  high   temperature  by  means  of  one  or 
more  Barnes  from  liquid  fuel,  and  steam,  superheated  or  not, 
is  admitted  into  the  centre  of  the  retort,  together  with  hydro- 
carbon, or  other  oil  if  desired,  the  gas  generated   being  then 
passed   into  a  cooling  and  cleaning  apparatus.     The  steam 
is  generated  by  means  of  a  coil  placed  in  the  funnel  or  flue 
of  the  generator  furnace. — F.  S.  K. 


Improvements    in    Fastenings  for    Retort    Litis,      (i.    King. 
Heckton.     Eng.  Pat.  9375,  June  5,  1889.     Sd. 

Thk  object  of  this  invention  is  to  provide  the  lid  of  a  gas 
retort  with  fastenings  which  will  make  a  tight  joint  between 
the  lid  and  mouthpiece,  and  in  which  the  working  parts  of 
the  fittings  are  protected  from  dirt.  The  lid  is  supported  by 
a  cross-bar  by  means  of  a  holt  passing  through  a  lug  on  the 
door.  At  one  end  of  the  cross-bar  is  a  hole  in  which  fits  an 
eccentric  boss  attached  to  the  lever  closing  the  door.  The 
cross-bar  and  lever  when  in  position  on  the  mouthpiece  are 
fitted  between  two  hinge-lugs  cast  on  one  side  of  the  mouth- 
piece, and  are  retained  there  by  a  pin.  The  lid,  cross-bar, 
lever  and  pin  being  fitted  together  on  the  mouthpiece,  art- 
free  to  swing  round  the  binge  pin,  the  hearing  surfaces  being 
protected  from  dirt  by  the  lugs.  A  catch  and  rest  arc  titled 
to  a  catch-box  cast  on  the  other  side  of  the  mouthpiece,  ami 
are  held  in  position  by  a  pin.  The  rest  is  a  fixture,  while 
the  catch  is  free  to  swiug  round  the  securing  pin  so  far  as  is 
necessary  to  allow  the  catch  to  be  engaged  or  disengaged 
from  the  end  of  the  cross-bar.  A  modification  of  the  above 
is  shown  on  the  two  sheets  of  drawings  accompanying  the 
specification.     There  arc  four  claims. — E.  S. 


JVew  or   Improved  Artificial    Fuel.     \Y.    \V.    Popplewell, 

London.     From   II.  Conned,  New  York,    U.S.A.      Ping. 
Pat.  2611,  February  18,  1890.     4,/. 

The  patentee's  improved  fuel  consists  essentially  of  a 
mixture  of  pulverised  coal  dust,  coal,  culm,  coke,  peat, 
>tra\\,  and  like  material,  mixed  with  a  binding  substance 
obtained  by  concentrating  the  waste  liquor  of  the  sulphite 
cellulose  process  until  it  has  about  the  consistency  of  a 
syrup. 

The  proportions  of  the  wood  lixivium  and  pulverised 
combustible  material  vary  according  to  the  concentration  of 
the  former  and  tin-  nature  of  the  latter.  In  the  case  of  very 
rich  coal  5—6  per  cent,  of  tin-  highly  concentrated  lixivium 
is  added;  if  the  coal  be  not  very  rich,  10  per  cent. 

Combustible  bricks  can  also  be  made  by  first  mixing  the 
pulverised  combustible   material  with   tar   or  molten    pitch, 
and  the  wood  lixivium  with  chopped   straw,  ami    then    com 
billing  these  two  mixtures. — F.  S.  K. 
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III— DESTRUCTIVE  DISTILLATION, 
PRODUCTS,  Etc. 


TAR 


The  Sundsha  ^apiitha  Region  of  the  Northern  Caucasus. 
Chem.  Zeit.  14,  159. 

Although  the  occurrence  of  naphtha  in  the  territory 
situated  between  the  .Sundsha  river  and  the  main  mountain 
range  of  the  Caucasus  east  of  YVIadikawkas  has  been  known 
for  some  time,  borings  have  only  been  commenced  recently 
by  a  number  of  local  capitalists,  the  initiative  in  this 
direction  having  been  taken  by  General  Panin.  In  1888  the 
average  daily  yield  of  crude  oil  amounted  to  150  puds  per 
well;  in  1889,  after  deepening,  it  rose  to  300  puds,  and  at 
the  present  time,  the  depth  of  the  wells  having  been  still 
further  increased,  the  yield  may  be  put  down  at  600  puds. 
The  crude  oil  has  a  colour  ranging  from  dark  brown  to 
black.  The  specific  gravity  is  0-886,  and  on  distillation  the 
oil  yields  from  3  to  -1  per  cent,  of  petroleum  spirit  of  0-700 
s|i.  gr.  and  from  20  to  25  per  cent,  of  kerosene,  which  has  a 
flashing  point  of  25'.— D.  B. 


On  the  Refining  of  the  Heavier  Paraffin  Oils  of  Lignite- 
Tar.  E.  von  Boven.  Chem.  Zeit.  14,  2C7  —  269, 
289—291. 

Mvny  patents  are  being  constantly  secured  for  refining 
mineral  oil ;  there  is  a  fair  amount  of  literature,  also,  upon 
the  subject,  but  it  is  on  the  whole  useless  for  practical  men 
on  account  of  the  different  nature  of  oils  from  various 
sources. 

Of  the  class  of  very  heavy  mineral  oils  such  as  those  of 
lignite-tar  very  little  has  been  published.  They  differ  in 
their  chemical  composition  from  Russian  and  Galician  oils, 
and  consequently  in  their  methods  of  refining.  They  most 
resemble  the  heavy  mineral  oils  from  Scotch  shale  oils, 
yet  as  there  are  markel  differences  the  same  method  of 
refining  cannot  be  entirely  adopted. 

The  following  facts  are  chiefly  from  the  personal 
observations  of  the  author : — The  neutral  hydrocarbons 
of  lignite-tar  boiling  above  300°  and  previously  freed  by 
treatment  from  crystalline  paraffin,  when  treated  with  con- 
centrated sulphuric  acid  and  caustic  soda  and  distilled, 
distil  with  a  steady  uninterrupted  rise  of  the  thermometer. 
The  tractions,  taken  every  5",  are  very  similar.  The  specific 
gravity  and  viscosity  of  the  oil  increases  with  the  boiling 
point,  while  the  colour  becomes  darker  aud  the  smell 
weaker.  If  each  fraction  be  repeatedly  agitated  with  50  per 
cent,  of  concentrated  sulphuric  acid  until  no  further  action 
takes  place,  only  an  unimportant  percentage  of  the  original 
oil  is  left,  the  remainder  being  converted  into  a  black  mass 
which  rapidly  collects  at  the  bottom  of  the  vessel,  technically 
known  as  "  acid-tar"  (Siiureharz).  It  consists  of  sulphonic 
acids  which  are  soluble  in  water. 

If  only  3  percent,  of  acid  he  used  then  the  black  mass 
obtained  more  resembles  resin  aud  is  insoluble  in  water, 
further  treatment  of  the  oil  with  acid  giving  products  soluble 
in  water.  The  residual  oil  gives  a  milky  emulsion  on 
shaking  with  water,  from  which  there  separates  on  standing 
in  a  warm  place  for  a  few  days  a  black  oil  of  sp.  gr.  -900. 

Fuming  sulphuric  acid  has  the  same  effect,  aud  crystalline 
sulphonates  can  be  prepared  from  the  residue.  Fuming 
nitric  acid  dissolves  the  oil,  forming  a  deep  red-coloured 
solution,  from  which  on  addition  of  water  a  hard  amorphous 
resinous  mass  separates,  easily  soluble  in  hot  alcohol,  and 
which  can  be  crystallised.  These  reactions  disprove  the 
pre-existence  of  paraffins.  The  oil  on  heating  with  potassium 
hydrate  volatilises  all  but  a  small  portion,  which  is  left 
as  a  black  humid  mass.  With  potassium  bichromate  and 
sulphuric  acid  the  oil  becomes  viscous  aud  red  coloured  by 
energetic  oxidation,  and  with  potassium  permanganate  in 
alkaline  solutions  acetic  acid  is  formed. 

All    these    reactions    show    that    this    oil    differs    in    its 

properties  from  the  mineral  oil  yielded  ready  made  from  the 

earth  ;  and  they  give  also  a  hint  as  to  the  method  of  refining. 

In     the     ordinary    process    of    rectifying    Russian     aud 

Galician  oils,  the  treatment  with   sulphuric  acid,  in   order  to 


remove  the  small  quantity  of  aromatic  and  unsaturated 
fatty  hydrocarbon,  is  carried  out  till  the  acid  exerts  little 
or  no  further  action,  but,  from  the  behaviour  of  the  paraffin 
oil  from  brown  coal  tar  described  above,  it  will  he  seen  that 
these  latter  oils  cannot  be  rectified  in  this  manner. 

The  author  does  not  treat  of  oils  of  specific  gravity  of  less 
than  -900,  as  these  present  no  particular  difficulty.  An 
oil  obtained  on  the  large  scale  after  separation  "of  the 
paraffin  and  of  sp.  gr.  -900  if  distilled  boils  at  300°,  but 
mostly  boils  at  over  360°.  The  first  of  the  distillate  has  a 
very  strong  smell ;  the  later  portion  is  milder.  At  the  end 
of  the  distillation  a  yellow  body  very  rich  in  sulphur  comes 
over  aud  clings  to  the  wall  of  the  condenser  tube. 

The  smell  and  decomposition  are  not  due  to  the  atmosphere, 
but  to  the  temperature  of  distillation,  as  the  author  obtained 
a  similar  result  on  distilling  in  a  vacuum.  Superheated  steam 
introduced  gives  a  better  coloured  product.  The  first 
distillate  is  citron  coloured  aud  the  others  strong  yellow. 
In  distilling  the  loss  in  specific  gravity  is  not  regular,  but 
never  exceeds  0-010,  and  more  commonly  i-  -005. 

The    author    gives    the    results    of    a    distillation    of    the 
heaviest  oil,  dark  green  and  thick,  of  sp.  gr.  -9-15  at  14     R 
On  distilling  by  means  of  superheated    steam  with    addition 
of   0*5    per   cent,  of    caustic   soda   solution,   the   following 
fractious  were  obtained  :  — 




Kilos. 

Specific  Gravity 
at  14°  E. 

224 
1,624 

224 
140 
100 

0-881 
0-033 

„    II 

„  III 

0  968 
0-988 

Total 

2,:si2 

0-935 

The  mixture  on  redistillation  gave  :- 


Specific  Gravity        .SSSfi*, 


at  U   It. 

(lillKler)  ;lt 
14°  R. 

0-900 
0-S2U 
0"932 
o-;i83 
0-937 
0-943 
0-956 

2-«l-2 
4-385 
5-308 
5-770 
6-923 
S-404 
11-535 

.,     II 

„   III 

„      IV 

V 

„     VI 

„    VII 

o-;i:lo 

- .-- 

The  oil,  after  treatment  with  sulphuric  acid  and  caustic 
soda,  can  be  bleached  by  exposure  for  one  or  two  months  to 
the  direct  rays  of  the  sun.  The  oil  must  be  dry  and  quite 
free  from  sulphonic  acids.  Blue  or  green  glass  is  best  for 
the  bleaching  bottles,  yellow  or  dark -coloured  glass  is 
useless.  Broad  and  shallow  vessels  are  best  for  bleaching, 
glass  carboys  are  also  used.  The  shape  is  of  considerable 
importance.  The  place  should  also  be  carefully  chosen,  so 
as  to  lie  moderately  warm  (20G — 25°)  and  in  a  dry  place 
and  free  from  dust,  and  so  that  the  direct  rays  of  the  sun 
fall  upon  the  bleachers.  Bleaching  is  much  more  rapid 
in  the  rays  of  the  summer  suu  than  in  winter. 

The  Refining  Process. — Of  distillation  in  a  vacuum  the 
author's  experience  does  not  extend  beyond  the  laboratory. 
Distillation  with  the  aid  of  exhaust  or  superheated  steam 
he  regards  as  a  questionable  advantage,  as  it  is  difficult  to 
separate  the  water  condensed  with  the  oil.  He  has  not  had 
experience   of    conversion    of    crystalline   into    amorphous 
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paraffin  by  distillation  without  steam.  The  process  of 
distillation  is  valuable,  indirectly,  in  refining  as  a  means  of 
separating  the  varieties  of  oil  and  fitting  them  for  fresh 
acid  treatment. 

The  acid  treatment  is  important.  Acid  of  66"  1!  or 
fuming  acid  may  be  used.  Of  the  former,  -1  per  cent,  i- 
tlic  most  which  should  he  osed  at  one  treatment.  The  "il 
must  he  tie.'  from  water,  and  the  temperature  should  not 
exceed  20  or  he  below  in  .  Agitation  i-  best  performed 
according  to  the  Scotch  method,  viz.,  using  an  air  blast. 

The  treatment  of  the  partly  refined  yet  dark  non- 
transparent  oil  is  accomplished  by  treatment  with  the 
requisite  quantity  of  caustic  soda,  and  distilling.  The 
distillate  after  being  cooled  helow  'JO  is  agitated  for  IS 
minutes  with  3  per  cent,  of  acid  of  66°  15.  Care  must  he 
taken  that  the  air  blast  is  dry. 

After  settling  an  hour  the  acid  tar  has  mostly  subsided, 
and  the  oil  is  then  treated  with  clay.  Rich,  extremely  finely- 
ground  potter's  earth,  free  from  water  and  organic  matter, 
possesses  in  the  highest  degree  the  property  of  collecting 
and  precipitating  the  black  acid  tar  suspended  in  the  oil. 
Poor  clay  is  useless.  The  process  is  best  done  as  follows  : 
The  separated  tar  being  run  off,  the  air  blast  is  turned  on,  and 
1  per  ceut.  of  potter's  earth  is  scattered  on  the  oil.  After 
1.")  minutes  it  is  allowed  to  settle  for  an  hour,  and  more  earth, 
if  required,  added  till  the  oil  is  clear. 

The  oil  should  lie  tested  by  smelling  if  free  from  sul- 
phurous acid,  and  by  agitation  of  a  small  portion  with 
caustic  soda.  The  oil  is  then  treated  with  1  to  J  per  cent. 
of  strong  caustic  soda  solution  warmed  to  40° — 60'  and 
allowed  to  stand  till  clear,  which  takes,  as  a  rule,  24  hours. 

The  acid  process  can  then  he  repeated.  For  the  second 
treatment  4  per  cent,  of  sulphuric  acid  is  used.  The  oil, 
after  being  treated  with  3  per  cent,  of  the  earth,  is  then 
run  to  a  tank  and  washed.  The  finished  oil  should  he  clear, 
yellow,  and  transparent. 

Though  the  greater  part  of  the  sulphonic  acids  separate. 
some  are  left  dissolved  in  the  oil  and  form  a  milky 
emulsion  on  agitation  with  water,  and  if  not  removed 
decompose,  giving  an  oil  which  cannot  he  bleached.  The) 
are  removed  by  washing  the  oil  with  successive  amounts  of 
water  and  direct  steam  until  the  water  is  no  longer  milky. 
The  oil  can  be  recovered  from  this  milky  emulsion,  but  it  is 
of  very  inferior  quality.  The  oil  is  treated  after  the  water 
is  run  off  with  1 — 2  per  cent,  of  caustic  soda  lye,  settled, 
and  bleached. 

Oil  which  gives  a  strong  emulsion  and  thus  i-  darkened 
in  colour  by  the  long  boiling,  may  receive  a  last  treatment 
with  2  per  cent,  of  fuming  sulphuric  acid  for  10  minutes, 
settling,  and  treating  with  2  per  cent,  of  potter's  earth  till 
the  oil  is  clear,  and  then  transferring  to  a  clean  air-agitator 
and  agitating  with  1—2  per  ceut.  of  finely-powdered 
sodium  carbonate  until  the  smell  of  sulphurous  acid  dis- 
appears, the  colour  becomes  citron  yellow  and  strong 
frothing  occurs.  Two  hours  is  the  longest  required  for  this 
neutralising.     The  oil  is  then  settled  and  bleached. 

This  latter  plan  of  using  powdered  alkali  is  the  cheapest. 

Excess  of  treatment  with  acid  must  he  avoided  or  the  oil 
will  nut  bleach. 

For  storing  oil,  glass  or  lead  vessels  are  best.  Iron  tends 
to  colour  the  oil.     In  wooden  casks  the  oil  also  darkens. 

— D.  A.  S. 


Tlic  author  has  determined  the  freezing  points  of  paraffin 
in  glacial  acetic  acid,  benzene,  and  paraxylene  according  to 
Raoulfs  method,  and  from  the  results  which  are  tabulated 
in  the  original  paper  trie  following  conclusions  are  drawn  : — 
(1.)  The  maximum  molecular  weight  of  paraffin  i-  repre- 
sented by  formula:  ranging  from  C.,,11  l(l  to  ( \,-H  )i;.  (2.)  In 
dilute  solutions  (not  saturated)  of  benzene  and  paraxylene, 
paraffin  shows  at  least  twice  this  quantity,  whilst  (3)  in 
solutions  which  approximate  saturation  the  maximum  is 
probably  represented  by  formula'  ranging  from  (G^B  '" 
('  .-"..' iV  From  the  properties  exhibited  by  paraffin  in 
various  solvents  it  is  inferred  that  it  must  he  regarded  a-  a 
colloidal  substance,  although  with  acetic  acid  it  behaves  like 
a  crystalloid. —  1).  H. 


On  Paraffin.     15.  l'awhwski.     Ii.r.  23,  327  —  329. 

The  paraffin  employed  for  the  purpose  of  this  research  was 
white  ozokerite  a-  found  in  commerce.  It  had  a  density  of 
0-917,  melted  at  64°— 65°,  and  solidified  at  61°— 63°. 
Analysis  gave  84-8G  per  cent,  of  earhou  and  1.V02  pel- 
cent,  of  hydrogen.  The  following  table  gives  the  solubility 
in  100  parts  of  solvent  at  IS  —  22°:  — 

Per  Cent. 

Formicacid 0-013 

i  llacial  acetic  acid '080 

Benzene  (commercial) ri>;to 

Xylene  (commercial) fOOO 

Chloroform 2'120 


PATENTS. 


Improvements  in  Coke  Ovens,  and  in  Methods  of  ami 
Apparatus  for  Collecting  and  Utilising  the  Products  of 
Combustion  from  such  Coke   Ooens.     A.  M .  Chambers; 

Thorncliffe,  and  T.  Smith,  Chapeltown,     Eng.  Pat.  7 12 1, 

May  3,  1889.     Sd. 

Ax  improvement  on  the  plant  previously  described  in  Ens. 
Pat.  7:i.")8  of  1885  (this  Journal,  lssr,,  375,),  by  which  the 
quality  of  the  coke  is  improved,  the  coke  obtained  in  larger 
pieces,  and  the  products  arising  from  the  coking  of  the  coal 
are  more  thoroughly  and  effectively  collected  and  utilised. 

The  improvement  consists  in  making  an  opening  in  tin- 
top  of  the  coke  oven  so  that  the  products  of  carbonisation 
are  taken  partly  at  the  bottom  and  partly  at  the  top  ;  a 
more  uniform  heat  is  thus  produced  throughout  the  whole 
mass  of  the  coal  than  is  obtained  by  any  other  method  of 
coking,  and  the  whole  of  the  volatile  products  have  not  to 
be  forced  through  the  coking  coal. —  !■'.  S.  K. 


Improvements  in  and  Connected  with  Retorts  for  Distilling 

Shale    or    other     Oil-yielding    Minerals.     .1.     Armour, 
Edinburgh,    and    H.    Armour,    East    Breich.      Eng.    Pat. 

7G34,  May  7,  1889.     id. 

The  retorts,  which  are  vertical,  are  arranged  as  usual  in 
two  rows,  the  space  between  the  outer  walls  being  divided 
by  transverse  partition  walls  so  as  to  divide  the  retorts  into 
sets  of  four  or  other  convenient  number.  The  distilling 
parts  of  the  retorts  arc  constructed  entirely  of  firebrick  or 
similar  refractory  material,  and  are  heated  by  means  of 
horizontal  flues  funned  round  them  and  communicating 
each  with  the  next  above  it  in  a  manner  to  cause  the  heating 
e;i-esto  pas-  completely  through  each  horizontal  flue  in  succes- 
sion. At  the  tops  of  the  retorts  there  are  iron  casings  which 
serve  as  hoppers,  the  vaporised  oil  and  other  products  being 
withdrawn  through  a  pipe  formed  on  or  fixed  to  the  bottom 
of  each  casing.  The  top  casings  serve  for  drying,  and  to  some 
extent  heating  the  mineral-  freshly  charged  into  them  at 
suitable  intervals  ;  and  they  are  heated  by  a  mixture  of  the 
heating  gases  from  all  the  retort  flues  in  a  bench  or  from 
tli-'  of  two  or  more  sets  of  four  retort-,  these  gases  acting 
in  a  kind  of  top  oven  or  tine  space  through  which  they  may 
he  directed  in  various  ways. —  E.  S.  K. 


Process  for  the  Treatment  of  Vegetable  Fibres  l«j  Means 
of  Acid.  Neutral,  and  Alkaline  Residues  of  Naphtha 
Manufacture,  or  Specially  Prepared  Substances  Analo- 
gous to  such  Residues.      V.  Schevelin,    Balakhna,   and 

P.  Mindovsky,  Moscow,  Russia.    Eng.  Pat.  .slut;,  May  15, 
1889.     6<f. 

When  treating  mineral  oils,  or  the  products  Obtained  by 
distillation  therefrom,  with  sulphuric  acid,  and  after  the 
removal  of  the  mineral  oil,  dark-coloured,  tar-like  ■-  acid 
residues"  are  obtained.  The  mineral  oil,  thus  purified,  is 
treated  with  alkali  (generally  caustic  soda)  whereby  "soda 
residues"  of  various  colours  and  consistency  are  obtained. 
The  soda  and  acid  residues  (which  were  hitherto  compara- 
tively useless)  can  he  employed  for  working  fibrous  plants, 
such  a-  flax.  hemp,  and  the  like.  The  residues  can  either 
he  employed  as  they  are  produced  at  the  factories,  or  they 
ate    prepared   bj    the  following   method: — The   mineral   oil 
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distillates  or  the  mineral  nil  itself  is  mixed  with  5  to  12  per 
rent,  by  weight  of  sulphuric  acid  at  15°  to  35"  C.  during  one- 
half  to  two  hours.  The  mixture  has  to  stand  for  not  less 
than  two   hours.     The  mineral  oil   that   floats   on  the  top  is 

then  separated  from  the  acid  residues  below,  neutralised 
with  alkali  and  heated  to  "0  or  8i>:'  ('.  It  is  then  allowed 
to  stand  again,  when  the  soda  residue  will  separate.  The 
mineral  oil  separated  from  the  soda  residue  and  heated  to 
from  35  to  ;hi  C.  is  again  treated  with  15  to  20  per  cent, 
of  sulphuric  acid  with  an  addition  of  from  1  to  3  per  cent. 
of  chromic  acid  (or  the  corresponding  quantity  of  potassium 
bichromate  with  sulphuric  acid).  There  is  then  again 
produced  an  acid  residue,  while  the  oil  separated  from  the 
same  is  again  neutralised  by  alkali  and  heated,  again  obtain- 
ing soda  residue.  If  tins  alternate  treatment  with  acid 
and  then  with  alkali  he  repeated  several  times,  the  greater 
part  of  the  mineral  oil  product  can  he  converted  into  the 
acid  and  soda  residues,  which  was  not  possible  with  the 
treatment  generally  used  at  the  factories.  All  acid  residues 
contain  free  acid  which  is  removed  by  repeated  washing 
with  hot  water,  or  by  treating  with  steam  and  then  neutralis- 
ing by  an  alkali.  One  part  of  the  neutralised  acid  residues 
and  nine  parts  of  water  are  stirred  together  at  25c  to  35°  C, 
the  mixture  is  allowed  to  stand  ami  the  oil  floating  on  the 
solution  removed.  The  soda  residues  resulting  from  the 
treatment  of  kerosene  ami  other  mineral  illuminating  oils, 
are  employed  directly  in  an  aqueous  solution  containing 
not  more  than  10  per  cent,  of  the  residues.  If  they  contain 
unconverted  mineral  nil,  they  are  first  washed  with  warm  or 
hot  water. 

The  fibres  are  separated  from  the  woody  matter  as 
follows  : — The  fibrous  plants  arc  boiled  from  one-half  to  three 
boms  at  70°  to  95°  C.  in  an  aqueous  solution  containing  not 
more  than  10  per  cent,  of  the  residues,  the  reaction  of 
which  is  alkaline,  but  can  afterwards  be  rendered  acid  by 
adding  sulphur  dioxide,  in  order  to  obtain  a  lighter  colour 
for  (be  fibres,  if  required.  The  fibres  are  passed  through 
pressing  rollers,  washed  and  brought  into  the  drying 
chamber.  After  drying,  they  are  broken  and  scutched, 
and  the  finished  fibre  passed  through  rollers.  To  obtain 
white  flax  or  hemp,  the  fibres,  after  having  been  treated 
with  the  above-named  alkaline  solution,  are  intro- 
duced into  a  solution  consisting  of  2  parts  of  chloride  of 
lime,  1  part  of  soda,  and  60  pails  of  water  where  they  arc 
left  for  two  or  three  hours,  and  further  treated  as  above 
described. — II.  S. 


IV.-COLOURING  MATTERS  AND  DYES. 

On  Colouring  Matters  of  the  Benzeine  Group.    K.  Heumann 
and  II.  Key.      Ber.  22,  3001—3005. 

The  benzidines,  obtained  by  the  action  of  benzyl  trichloride 
on  phenols,  resemble  to  a  certain  extent  the  phthalei'ns, 
hut  they  are  very  weak  colouring  matters  and  of  no  value 
for  technical  purposes.  As,  however,  the  dimethyl-m- 
amidopheuol-phthalcm  (rhodamine)  has  been  proved  to  he 
a  valuable  colouring  matter,  the  corresponding  benzeine 
was  prepared  and  is  also  a  beautiful  colouring  matter, 
similar  in  strength,  shade  and  fastness  to  rhodamine. 
The  authors  call  this  class  of  colouring  matter  "  Ro.iamines." 
Tetramethylrosaniine  is  obtained  by  the  action  of  benzyl- 
trichloride  (1  mol.)  on  dimethvlamidophenol  (2  mol.)  at 
50' — G0°  C.  As  the  reaction  is  very  violent  it  is  advisable 
to  add  sand  or  benzene  as  a  diluting  agent.  The  tempera- 
ture is  kept  at  60°  C,  and  the  reaction  completed  on  the 
water-bath.  Impurities  are  removed  by  steam  and  the 
colouring  matter  is  dissolved  in  water  containing  hydro- 
chloric acid,  and  then  precipitated  by  common  salt.  Its 
formula  is — ■ 

C(C„H,)lY,H:l.X(CH;t).2 

°< 
C6H3.X(CH3)XT 


Its  salts  arc  soluble  in  water  and  alcohol  with  a  beautiful 
bluish-red  colour  and  yellowish-red  fluorescence.  They 
dye  wool,  silk  and  jute  from  a  pink  to  a  dark  bluish-red. 
The  colours  on  silk  or  jute  exhibit  strong  fluorescence, 
which  is  increased  by  treatment  with  sulphuric  acid.  Zinc 
dust  reduces  the  rosamines,  ami  the  solutions  remain  colour- 
less on  standing,  even  with  access  of  air.  Addition  of 
caustic  soda  in  most  eases  does  not  produce  an  immediate 
precipitate.  A  sodium  salt  of  the  bcnzeiii  seems  to  he 
formed.  Extraction  of  the  alkaline  solution  with  benzene 
and  evaporation  of  the  latter  yielded  a  product  of  the 
formula  C23Hj3:N'.!(OH)3.  The 'authors  further  prepared 
tetra-ethylrosamine  ami  diphenylrosamine.  The  former  is 
bluer  than  the  corresponding  methyl  compound,  the  latter 
is  a  violet  colouring  matter,  insoluble  in  water. — A.  L. 


On  Weselsky's  Resorcinol  Colouring  Matters.     R.Nietzki, 

A.  Dietze,  ami  II.  Mackler.  Iter.  22,  3020—3039. 
\Vi;sei.m;y  obtained,  by  the  action  of  nitric  acid  containing 
nitrous  acid,  two  remarkable  bodies,  diazoresorcinol  and 
diazorcsorutinol.  A  bromine  derivative  of  the  latter  com- 
pound is  used  as  a  dyestuff  ami  sold  under  the  name  of 
"Fluorescent  Blue"  (this  Journal,  1888,  315 — 316;  also 
1885,  50 — 51).  Brunner  and  Kramer  worked  and  published 
on  the  same  subject,  and  their  results  are  altogether  different 
from  those  obtained  by  the  discoverer  of  these  compounds. 
The  authors  have  broken  up  this  research  and  propose  to 
call  diazoresoruflnol  "  resorulinol,"  and  diazoresorcinol 
"  resazurinol." 

Resazurinol  was  prepared  according  to  Weselsky  and 
licnedikt's  method  by  adding  to  a  solution  of  It)  parts  of 
resorcinol  in  500  parts  of  ether,  eight  parts  of  red  fuming 
nitric  acid,  and  allowing  the  mixture  to  stand  for  two  days. 
The  only  deviation  from  this  method  was  that  of  cooling 
the  resorcinol  solution  to  from  —  5°  to  —  8°  C,  and  that  id' 
diluting  the  nitric  acid  with  ether.  The  yield  of  crystals 
was  75  per  cent,  of  the  quantity  of  resorcinol  taken.  The 
purification  was  performed  in  the  following  manner:  The 
mixture  of  Uesazurinol  and  Kesorufinol  was  washed  with 
water  and  then  triturated  with  a  warm  concentrated  solution 
of  sodium  carbonate.  After  some  time  the  product  solidified 
to  a  mass  of  crystals  of  sodium  resazurinate,  whilst  the  salt 
of  resorufinol  remained  in  solution.  After  filtering,  the 
crystals  are  dissolved  in  hot  water  and  sufficient  concentrated 
soda  solution  added,  to  induce  crystallisation  to  set  in.  The 
crystals  are  treated  in  the  same  way  until  perfectly  pure. 
Sodium  resazurinate  crystalises  in  long  green  needles, 
soluble  in  hot  water,  with  difficulty  in  soda  or  solution  of 
salt.  The  formula  of  Resazurinol  is  ClaH?N04.  It  has  the 
character  of  a  weak  base,  forming  salts  with  concentrated 
acids.  With  alkalis  it  acts  as  a  mono-basic  acid.  It  is 
rapidly  decomposed  by  caustic  alkalis,  ammonia  escaping. 
The  barium  salt,  (C,.,H,;NO.,).,Ha,  is  with  difficulty  soluble 
in  water. 

Resazurinol-ethylether  was  prepared  by  treating  silver 
resazurinate  with  ethyl-iodide.  I  )ark  red  needles  are  formed, 
melting  at  215°  C. 

Monacetylresazurinol  is  obtained  by  beating  sodium  resa- 
zurinate with  dehydrated  sodium  acetate  and  acetic 
anhydride  on  the  water-bath.  Ruby-red  needles,  soluble  in 
alcohol,  and  melting  at  l'l"J  I '.  If  the  mixture  of  resazurin 
sodium  acetate  and  acetic  anhydride  be  boiled  longer, 
acetylresorufinol  is  formed,  ami  after  very  prolonged  and 
energetic  treatment  products  are  obtained  which  cannot  he 
crystallised. 

Tetrabromoresazurinol, obtained  as  a  blue  colouring  matter 
by  Weselsky  and  Benedikt  by  the  action  of  bromine  on 
Resazuriu.  The  authors  prepared  it  by  acidulating  a  mixture 
of  sodium  resazurinate  and  an  alkaline  bromine  solution. 
The  sodium  salt  has  the  formula  CiaH2Br4N04Na  +  2H..O. 
Reducing  ageuts  convert  this  non-fluorescent  body  into  the 
fluorescent  tctrabromorcsorulinol.  By  heating  resazurinol 
anil  acetyl  chloride  together  an  acetyl  compound,  containing 
chlorine,  is  formed,  probably  a  mixture  of  different  products. 
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Resorvfinol  is  obtained  from  Resazurinol  by  various 
methods.  For  example,  by  heating  the  latter  with  concen- 
trated sulphuric  acid  to  *21(>  C. ;  by  heating  it  with  a 
bisulphite  solution,  or  by  reducing  it  with  zinc  Must  or  iron, 
and  oxidising  afterwards  the  product.  It  is  distinguished 
by  its  beautiful  pink  colour  and  the  magnificent  fluorescence 
of  its  alkaline  solution.  Kesa/.urinol  and  resorufinol  yield 
the  same  reduction  product,  which,  however,  when  re- oxidised 
in  an  alkaline  solution,  forms  only  Resorufinol.  The  analysis 
of  the  purified  body  agrees  with  the  formula  l'|.H;X();„  a 
reduction  product  of  resazurinol. 

Resorvfinol-ethylether,  obtained  by  heating  silver  resoru- 
hnate  with  ethyl  iodide  and  alcohol.  It  crystallises  in  orange 
needles,  melting  at  225  C.  The  formula  i's  C12H6N03.C3H5. 
Kramer  describes  a  product,  which  he  calls  "  azoresorufinol- 
dimethylether,"  and  which  was  obtained  by  heating  resorcinol 
and  p-nitrotoluene  with  concentrated  sulphuric  acid.  This 
body  is,  however,  identical  with  resorufinol,  only  of  a  not 
very  pur,e  character. 

Acetylresorufinol,  C12H6N03<  '._.H:|< »,  prepared  from  resoru- 
finol acetic  anhydride  and  sodium  acetate,  crystallises  from 
alcohol  in  long  needles,  melting  at  223°  C. 

Fluorescent  /Hue  is  prepared  according  to  Bindschedler 
and  Busch's  patent,  by  treating  Resorufinol  with  bromine. 
The  authors  obtained  it  in  the  same  way  as  Tetrabromores- 
azuriuol.  The  sodium  salt,  C„,H.,H"r4N03Xa  +  2  HX>, 
crystallises  in  beautiful  green  needles. 

Hydroresorafinol  is  formed  when  either  Resorufinol  or 
Uesazurinol  are  heated  with  an  acid  stannous  chloride  solu- 
tion. The  compound  crystallises  in  fiat  colourless  needles, 
which,  on  dissolving  in  carbonates,  reproduce  Resorufinol 
on  contact  with  air.  It  is  doubtless  the  hydrochloride  of  a 
leueo  base  of  Resorufinol.  The  body  being  heated  for  some 
time  with  sodium  acetate  and  acetic  anhydride  forms  the 
triacetyl  derivate  of  a  compound  having  two  hydrogen  atoms 
more  than  Resorufinol.  It  melts  at  21IJ  (_'.,  and  its  formula 
is  Ci2H6N03(C2H30)3.  Its  molecular  weight  was  estimated 
by  Raoult's  method 'and  found  to  be  •282,306,279,303, 
whilst  the  formula  demands  341.  On  distillation  with  zinc 
dust  abundant  quantities  of  diphcnylainine  are  formed.  On 
suspending  Resorufinol  in  a  strongly  hydrochloric  acid 
solution  of  hydroresorulinol,  a  hydrochloride  crystallising  in 
tine  copper-coloured  needles  is  formed,  soluble  in  alcohol 
with  a  greenish-blue  colour. 

Constitution  of  Resorufinol  and  Uesazurinol. — The  Resoruf- 
inol contains  three  oxygen  atoms,  one  of  them  as  a  hydroxyl 
group  i  the  nitrogen  is  in  form  of  trivalent  nitrogen.  Of 
all  the  methods  of  preparation  the  one  which  is  based  on 
the  action  of  nitrosoresorcinol  on  resorcinol  is  the  most 
interesting.  According  to  Witt's,  Meld. 'la's,  and  Xietzi's 
researches,  n'.troso  bodies  act  on  amines  or  phenols  in  such 
a  manner  that  the  nitrogen  of  the  nitroso  group  is  joined  to 
the  benzene  nucleus  of  the  other  molecule,  oxygen  being 
eliminated  ;  in  the  para-position  to  the  hydroxy-  or  amine- 
group.  Thus  indamines  and  indophenols  are  prepared.  If 
molecular  quantities  of  nitroso-resorcinol  and  resorcinol 
be  dissolved  in  cold  concentrated  sulphuric  acid,  the  mixture 
is  coloured  blue  and  dissolves  in  alkalis  with  a  blue-violet 
colour.  This  cannot  therefore  he  Resorufinol,  which  dis- 
solves in  concentrated  sulphuric  acid  with  a  red  colour. 
After  prolonged  heating  to  100°  O,  this  body  is  converted 
into  Resorufinol.  It  is,  perhaps,  the  true  indophenol  of 
resorcinol — 

/\  OH  HO  /\  OH 


0= 


\/ 


N 


OH      II 


\/ 


which,  under  the  influence  of  sulphuric  acid,  changes  into — 


O  H      HO 
/V  -'/\0H 


\/ 


Resorufinol  is  therefore  to  be  considered  as- 
O 
0=  /\/\/\  OH 


which,  on  reduction,  yields — 

/    °  \ 
HO.C6H3<         >CtH3.OH 

^XH' 

hydroresorufinol  or  di  -  hvdroxvplicnoxazinc.  Further 
proofs  for  this  theory  are  adduced  through  the  medium  of 
different  new  methods  for  preparing  this  body.  It  was 
obtained  by  the  action  of  nitrosophenol  on  resorcinol,  by 
nitrosoresorcinol  on  phenol,  by  oxidising  p-amidophenol  and 
resorcinol  in  sulphuric  acid  solution  with  manganese  dioxide, 
&c.  Amidoresorcinol  and  orthocrosol  yield  an  analogous 
body,  but  para-cresol  does  not.  This  confirms  the  author's 
hypothesis. 

Resazurinol  is  possibly — 

0-Ox   y. 

0=,/  Y  Y   V>H 


A.  L. 


\/x 


On  the  Formation  qfAzines  from  Orthodiamines  (did 

Poli/amines.     R.  Nietzki.     Her.  22,  3039— 3040. 

In  a  former  treatise  the  author  described  the  formation  of 
tetramidophenaziue  from  the  symmetrical  tetramidobenzene. 
Mtiller  afterwards  found  that  the  unsyinmetrical  triamido- 
benzene  yields  in  a  similar  way  triamidophenazine.  Fischer 
and  Hepp  proved  the  oxidation  product  of  orthophony  lcncdia- 
mine  to  he  a  diamidophenazine,  and  Kehrmann  obtained  from 
u-dinuiido-p-toluylic  acid — 

C„H2(C02H)(COoH)(XH,,)(XH:)  [1:4:2:3] 


a  diamido-azine 


which  must  have  the  forinula- 
CO.,H  X  CO..H 


/\/ 


XII,, 


XII., 


CH3    X    CH3 

From  these  facts  the  author  concludes  that  the  same  law 
which  governs  the  action  between  paradiamines  and  mona- 
mines  with  a  free  para-position  applies  also  to  the  orthodia- 
mines, with  the  only  difference,  however,  that  in  the  case  of 
ortho  compounds  the  juncture  is  a  double  one.  With 
Tetramidobenzene.  the  action  is  as  follows  : — 


H2X  /\  X 

H2N   'J  X 

i'ith  Triamidohenzene — 

H2  H,X 

H2  H2N 

H2X  ,/N  X 
1  X 

H2   H„N 

H2       H 

/\ 


\/ 


XII.. 


XII.. 


/\.v 


XII; 
XII. 


and  with  o-l>iamidohen/ene — 
\  X  H2 

Meta-paia-tolii\leiiediamine,('„lI;,(XH._,)(Xir,XCHs)[l:2:4] 
cannot  form  an  azine,  as  the  para-position  is  not  free. 

—A.  L. 
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On  some  Azo-dyesfrom  Naphthoresorcinol.  St.v.  Kostanecki. 

"  Ber.  22,  3163—3168. 
Zincke  and  Bindewald  obtained  by  the  action  of  phenylhy- 
drazine  on  o-naphthoquinone  a  product  identical  with 
phenylazo-a-napththol.  If  phenylhydrazine  acts  in  a  similar 
way  on  hydroxy-a-naphthoquinone,  phenylazonaphthoresor- 
cinol  ought  to  be  formed.  Zincke  and  Tlielen,  however,  came 
to  the  conclusion  that  not  this  product,  but  in  consequence  of 
intramolecular  changes, — 


OH 


was  formed. 

The  authors  repeated  Zincke's  experiments  and  found  the 
body  to  be  phenylazonapbthoresorcinol,  and  not  the  hy- 
drazide,  which  Zincke  believed  it  to  be. 

The  compound  was  prepared  according  to  Zincke's  method. 
It  melted,  however,  at  218—220°  C.,and  not  at  228—230°  C. 
as  Zincke  states. 

Nitrosophenylazonaphthoresorcinol  is  prepared  by  pour- 
ing an  alkaline  solution  of  phenylazonaphthoresoreinol  and 
sodium  nitrite  into  dilute  hydrochloric  acid.  A  brown  floccular 
precipitate  is  formed,  crystallising  from  dilute  acetic  acid 
in  small  bright  brownish-red  plates,  soluble  with  difficulty  in 
hot  water  and  alcohol,  easily  in  glacial  acetic  acid,  and 
decomposing  at  175°  C.  It  is  insoluble  in  alkalis,  but 
soluble  in  concentrated  sulphuric  acid  with  a  dark  green 
colour.  The  compound  dyes  mordanted  fibre,  much  more 
feebly,  however,  than  nitrosophenylazoresorcinol. 

Reduction  of  Nitrosophenylazonaphthorcsorcinol. — On 
reduction  with  tin  and  hydrochloric  acid  amidonaphthalenic 
acid — 

O 


OH 


\/\ 


NH 


and  aniline  are  formed. 

Phenyldisazonaphthoresorcinol — 

(C',H,X.0,.Cll,H4(OH):;> 

was  obtained  by  acting  with  diazobenzene  chloride  on  sodium 
phenylazonaphthoresorcinate.  It  forms,  recrystallised  from 
a  mixture  of  chloroform  and  alcohol,  long  red  needles, 
insoluble  in  caustic  alkalis,  decomposing  whilst  melting,  at 
225°  C.  On  reduction,  the  same  products  are  formed  as 
from  the  nitroso-compouud. 

Diacetylphenylazonaphthoresorcinol — ■ 

C6HSN  =  NC10H5(CsH3O!!)2) 

If  phenylazonaphthoresoreinol  be  boiled  for  some  minutes 
with  acetic  anhydride  and  dehydrated  sodium  acetate,  a 
diacctyl-compoiind  is  formed,  crystallising  from  dilute 
alcohol  in  needles,  melting  at  122° — -123°  C.  —A.  L. 


On   a-Naphthylamine  and  a  Naphthol-c-disnlphonie  Acid. 

A.  Bernthsen.  Ber.  22,  3327—3335 
a-XiPHTH  YLAMiNE-6-iusui.pHONic  acid  is  prepared,  according 
to  the  patent  of  the  Berlin  "  Actien  Gesellschaft  fur 
Anilin  fabrikation,"  by  treating  naphthalene  with  fuming 
sulphuric  acid  at  the  ordinary  temperature.  On  nitrifica- 
tion of  the  sulphonic  acids  two  isomeric  nitro-,  and  from 
these  by  reduction  two  amidonaphthalene  sulphonic  acids 
are  formed,  which  can  be  separated  by  crystallisation  of 
their  neutral  sodium  salts.  The  naphthylamine  sulphonic 
acid  which  forms  the  more  difficultly  soluble  sodium  salt,  is 
identical  with  the  one  patented  by  Schollkopf.  From  the 
mother-liquor  the  acid  sodium  salt  of  the  isomeric  t-com- 
pound  is  precipitated  by  hydrochloric  acid.     Kwer  and  Pick 


have  applied  for  a  patent  to  protect  the  preparation  of  a 
naphthylamine-o-e-disulphonic  acid, obtained  from  naphtha- 
lene-a-0-disulphonic  acid,  which  is  identical  with  o-naphthyl- 
amine-e-disulphonic  acid. 

A  third  method  forms  the  subject  of  an  application  of  the 
Badische  Anilin  und  Soda  Fabrik.  ( >ne  part  of  naphthalene 
is  converted  into  its  disulphonic  acid  by  heating  it  with  five 
times  its  weight  of  concentrated  sulphuric  acid  to  from  80° 
— 100°  C,  or  by  treating  it  first  with  ordinary  concentrated 
acid  at  90°  ('.,  anil  then  with  fuming  acid  at  a  temperature 
not  higher  than  120°  C.  The  disulphonic  acid  is  nitrated, 
and  precipitated  by  common  salt,  and  then  reduced.  The 
naphthylaminedisulphonic  acid  is  then  precipitated  as  acid 
sodium  salt  from  its  neutral  salt  solution  by  acids.  It  is 
identical  with  a-naphthylamine-f-disulphonic  acid. 

The  acid  sodium  salt — 

CI0H5(NH2)(SO3H)(SO3Na)  +  2  H.o, 
forms  needles  or  thin  prism?. 

The  neutral  sodium  salt — 

CjoHsCNHjXSOjNa);,  +  6  H,(), 

is  very  soluble  in  water  and  crystallises  in  long  needles  or 
prisms. 

The  neutral  barium  salt  crystallises  either  with  3  mob. 
of  water  in  light  yellow  needles,  or  with  4  mols.  of  water  in 
colourless  flat  needles. 

The  acid  barium  salt  forms  microscopic  needles  contain- 
ing 2|  mols.  of  water.  The  free  acid  crystallises  with 
3  mols.  of  water,  and  forms  on  treatment' with  nitrogen 
trioxide  a  very  soluble  diazo-compound  acid,  whilst  on 
treatment  with  nitrites  and  sulphuric  acid  a  difficultly-soluble 
diazo  sodium  salt  is  obtained.  If  this  diazo-compound  be 
boiled  with  water  containing  sulphuric  acid  two  very 
different  bodies  may,  according  to  subsequent  operations, 
be  produced,  viz.,  naphthol-e-disulphonic  acid  and  its 
"  sultone  "  (Krdmann). 

a-Naphthol-(-disulphonic  Acid  is  obtained  by  mixing  the 
diazo-compound  with  water  and  boiling  it  with  addition  of 
some  sulphuric  acid.  On  treatment  with  lime  and  filtration 
from  gypsum,  a  calcium  salt  is  obtained,  which  is  converted 
into  the  sodium  salt  by  treatment  with  sodium  carbonate. 
Long  colourless  prisms  of  the  formula  — 

C„,H5(OH)(SO,Na),  +  G  ILO 

ire  formed,  easily  soluble  in  water.     With  diazo-compounds 


colouring  matters  are  formed, 
benzene  is  an  orange  yellow 


with  a-naphthylamine 
colour. 


The  combination  with  diazo- 
with  diazoxylene  a  scarlet. ; 


red;  and  with   benzidine  a  violet 
Acid  ("  Zeta-naphtholdisul- 


Naphtholsultone  Sulphonic 

phonic  acid.")  —  If  diazonaphthalenedisulphonic  acid  be 
boiled  with  water  and  sulphuric  acid  until  the  evolution  of 
nitrogen  is  ended,  and  if  the  liquid  be  then  rapidly  cooled 
and  not  treated  with  calcium  hydroxide,  a  crop  of  long  fine 
needles  is  formed.  The  substance  can  be  obtained  pure  by 
recrystallisation  from  hot  water.  Analysis  gives  figures  for 
t'iuH5SO,(K03Na)  +  :j  H20.     Its  constitution  is— 


C,„H5|(s)a},SOJXa+  H„0 


and  it  must  be  considered  as  an  infra-molecular  anhydride ; 
alkalis  and  carbonates  convert  it  into  a  disulphonic  acid. 
The  author  considers  the  compound  to  be — 

SO.,— O 


\  A    J  SOaH 

e-NaphthoIsultone  sulphonic  acid. 

It  forms  azo  colouring  matters  the  same  as   those  obtained 
from  naphtholdisulphonie  acid. 

Naphtholsulphamidosulphonic  acid  is  obtained  by  dis- 
solving the  sultone  sulphonic  acid  in  concentrated  ammonia, 
and   on   addition  of  hydrochloric   acid  to  the  cold  solution 
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the  sodium  salt  of  the  new  compound  crystallises  out  in  long 
needles.  Its  formula  is  C10H3'NS2O6Na  +  lb.o,  and  its 
constitution — 

H..X.SO..  oil 


It   forms    colouring  matters   with   diazo-compounds  which 
are  bluer  than  those  obtained  from  the  disulphonic  acid. 

—A.  L. 


On    yitrululiiiiliiif  Sulphonic   Acids.      1!.  Xictzki  and 

Pollini.  Ber.  23,  138— HO. 
OrthotOLUIDINE  sulphonic  acid,  obtained  by  treating 
orthotoluidine  with  the  calculated  amount  of  sulphuric  acid, 
was  acetylised  by  heating  its  sodium  salt  with  anhydrous 
acetic  acid,  and  the  acetyl  compound  was  then  nitrated  in 
sulphuric  acid  solution.  The  temperature  was  kept  below 
.".  ( '.  The  potash  salt  of  the  nitrotoluidine  sulphonic  acid 
was  precipitated  from  its  concentrated  aqueous  solution  in 
orange  needles  by  addition  of  an  excess  of  caustic  potash. 
'1'hc  free  sulphonic  acid  is  precipitated  from  concentrated 
solutions  of  the  potash  salt  by  mineral  acids. 

Another  way  to  prepare  the  same  compound  is  to  treat 
o-acet-toluide  with  three  times  its  weight  of  fuming  sulphuric 
ucitl  containing  15 — 20  per  cent,  of  anhydrous  sulphuric 
acid,  on  the  water-bath,  until  completely  soluble  in  alkalis, 
and  to  nitrate  this  sulphonic  aeid.  The  sulpho-group  was 
eliminated  by  beating  this  body  with  dilute  sulphuric  acid 
in  a  scaled  tube  for  three  hours  at  170°— 180°  C.  On  addi- 
tion of  ammonia  a  volatile  base  was  obtained,  which  was 
carried  over  with  steam.  This  is  thus  proved  to  be  an 
ortho-compound,  and  has  the  formula — 

C„il:1(CH;1)(XH,)(X<>,)  [1:2:3]. 

The  corresponding  sulphonic  acid  lias  the  formula — ■ 
C6Hs(CH3)(NH2)(N02)(S03H)  [1:2:3:5]. 

This  latter  body  forms  a  difficultly  soluble  diazo-compounil, 
which  combines  with  phenols  producing  colouring  matters. 
l?y  careful  reduction  with  stannous  chloride  a  nitrohydra- 
zine  could  be  prepared.  If  the  mixture  of  the  nitrotolui- 
dine  sulphonic  acid,  stannous  chloride  and  hydrochloric  aeid 
be  heated,  a  diamidotoluene  sulphonic  acid  is  obtained,  which 
crystallises  from  watt  r  m  colourless  needles.  This  acid  is 
an  ortho-diamido-compound  forming  a/.ines  with  ortho-di- 
ketones  as  phcnuntlircncquinone  or  croconic  acid.  The 
potassium  salt  of  the  condensation  product  with  the  latter 
compound  crystallises  in  dark  greenish-black  needles  of  the 
formula — 


X 


\ 


<-'5HX>3<    I    >CrH5S03K  +  HsO 

The  para-toluidine  sulphonic  acids — 

C6H3(CH3)(NH2)(S03H)  [1:4:5], 


ind 


C6H3(CH3)(NH2)(SOsH)  [1:4:6], 


yield  on  analogous  treatment  as  the  above  described  ortho- 
compound,  nitro-products  which  contain  the  nitro  group  in 
the  ortho  position  with  respect  to  the  amido  group,  Both 
acids  yield  ths  same  liitrotohiidine, — 

C.n/CIb.KXR.XXtV)  [1:4:5], 

melting  at  114J  ('.,  ami  their  constitution!  therefore,  is — 


ami 


('„ll,t('ll;)(XlI,)(XO..)(S(),H)  [1:4:3:5] 
C6H2(CH3)(NHs)(NOs)(SOjH)  [1:4:3:2]. 


By  reduction  two  diamido-compounds  are  obtained 
analogous  in  their  reactions  to  the  above  described  isomeric 
compound. — A.  I.. 


Tripheia/ldio.razine  as  an   Oxidation  Product  of  Ortho- 
amidophenol.     P.  Seidel.     Her.  23,  182—189. 

(I.  Fischer  obtained  by  oxidising  an  aqueous  solution  of 
ortho-amidophenol  with  red  prussiate  of  potash  a  brown 
amorphous  colouring  matter  and  a  body  subliming  in 
garnet-red  crystals  of  the  formula  CV,HlflX3(  >.;.  The  author 
improved  the  method  of  preparation  by  boiling  a  solution 
of  •  ortho-amidophenol  hydrochloride  in  30 — In  times  its 
weight  of  water  in  a  flask  with  reversed  condenser,  passing 
at  the  same  time  a  current  of  air  through  the  solution. 
The  sole  method  of  purification  is  to  sublime  the  crude 
product.  The  analysis  indicated  the  formula  CI8H10N2O2, 
ami  not,  as  Fischer  found,  l';,HK,X3Oj.  The  formation  of 
this  body  takes  place  aecordirjg  to  the  equation — 

3  C6H4(0H)NH2.HC1  +  30  =  ClaH10N3O2  + 

XH,C1  +  2  HO  +  4  H.,o. 

1'b.  colouring  matter  is  nearly  insoluble  in  water,  alcohol, 
ether,  acetone,  carbon  bisulphide,  pyridine,  benzene.  &c, 
but  exhibits  in  all  these  solvents,  with  the  exception  of 
water,  a  beautiful  green  fluorescence.  Xylene,  nitrobenzene, 
aniline,  azobenzene, naphthalene,  &c,  are  the  best  solvents  for 
crystallising  it  from,  and  it  is  obtained  in  dark  red  crystals 
from  these  solvents. 

This  colouring  matter  begins  to  sublime  at  250°  C,  and 
forms  at  300°  C.  a  beautiful  green  vapour.  Concentrated 
aqueous  or  alcoholic  solutions  of  potash  or  soda  are  without 

action    on    this    body.       Anhydrous    acetic    acid    doe t 

produce  an  acetyl  compound.  Concentrated  hydriodic  acid 
reproduces  at  170  ('.  ortho-amidophenol.  Chromic  acid  in 
acetic  acid  solution  even  on  boiling  does  not  act  upon 
it.  Chlorine  docs  not  change  it,  but  bromine  forms  sub- 
stitution products.  On  treatment  with  sulphuric  acid  a 
sulphonic  acid  is  obtained,  forming  alkaline  salts  soluble 
with  difficulty  in  water.  Nitric  acid  yields  a  mono-nitro- 
product,  which  yields  an  indigo  blue  colouration  with 
concentrated  sulphuric  and  hydrochloric  aeid.  ( )n  reduc- 
tion, an  aniido-compound  is  obtained,  forming  blue  salts 
little  soluble  in  water. 

Hydrochloric  aeid  forms  a  salt  crystallising  in  dark  green 
needles  of  the  formula  CisH10N2<  >2.2  IK  1. 

The  Leuco-compound,  CigH]2r?202,  is  obtained  by  reducing 
the  colouring  matter  with  phenylhydrazinc  diluted  with 
xylene.  The  reduction  begins  at  120°  C,  phenylhydra- 
zine  being  decomposed  into  benzene,  two  nitrogen  atoms 
and  two  hydrogen  atoms,  which  are  taken  up  by  the 
colouring  matter.  The  leuco-base  is  more  easily  soluble  in 
the  various  solvents  than  the  colouring  matter.  It  can  be 
crystallised  from  pyridine,  to  which  some  phenylhydrazine 
has  to  be  addeil  to  prevent  oxidation.  It  forms  colourless 
plates,  ami  the  substance  when  heated  to  250 — 300°  O. 
dissociates  into  hydrogen  anil  the  original  colouring  matter. 
On  boiling  the  leuco-base  with  anhydrous  glacial  acetic  aeid  a 
diacetyl  compound,  Cj8H10(  I '  II }  ')_X  ( l2,  is  formed,  melting  at 
295  I '..and  crystallising  in  colourless  plates.  According  to 
the  author's  views  the  formula  of  the  colouring  matter  is — 


/\ 


I 
X 


/\ 


—  X 


/\ 


It  consequently  contains  the  chromophoric  group — 

The  colouring  matter  is  therefore  named  Triphendioxazine, 

—A.  L. 


On  some  Derivatives  of  Nitro-fS-Naphthoqtcinone.     1!. 
Zartling.     Ber.  23,  175—1811. 

Nitronaphtkopheiiazine  was  prepared  by  mixing  a  solution 
of  2  grins,  of  iiitro-$-naphthoquinnnc  in  40  cc.  of  glacial 
acetic  acid  with  a  solution  of  1-8  grins,  of  o-phenylene 
diamine  and  2-7  grins,  of  sodium  acetate  in  10  cc.  of 
acetic  acid  of  50  per  cent,  strength.  The  colour  of  the  mixture 
changes  to   orange,  and  a    precipitate  of  a    powdery  nature 
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falls  down.  To  complete  the  reaction  the  mixture  was 
heated  for  some  time  on  the  water-bath.  The  dirty  yellow 
substance  formed  was  washed  with  glacial  acetic  acid  and 
then  recrystallised  from  a  mixture  of  4  parts  of  phenol 
and  20  parts  of  glacial  acetic  acid.  It  melts  at  221 — 222°  C, 
forms  prisms  of  greenish-yellow  colour,  is  with  difficulty 
soluble  in  alcohol,  benzene,  ether,  and  insoluble  in 
petroleum  spirit.     Its  formula  is  CloH5.NOs.N3.C6H4. 

Amidonaphthophenazinewaa  obtained  by  reducing  2  grms. 

of  the  nitro-compound  with  25  cc.  of  alcoholic  ammonium 
sulphide  at  100°  C.  The  yellow  body  is  then  changed  into 
an  orange  one.  It  crystallises  from  aniline  in  small  dark 
brownish-red  crystals,  which  on  being  ground  form  a 
cherry-red  powder,  melting  at  191°  C.  It  is  with  difficulty 
soluble  in  alcohol  and  ether,  but  more  easily  in  benzene. 
Its  dark  red  ethereal  solution  is  decolourised  by  hydrochloric 
acid,  a  hydrochloride  being  formed.  This  is  the  first 
instance  of  a  Eurhodine  which  forms  colourless  salts, 
whilst  the  base  is  itself  coloured.     Its  formula  is — 

C„lHiXII.:X::(V,H4. 
Experiments  with  the  object  of   producing  an  azonium 
base    from    orthophenylnaphthylenediamine    and    nitro-jB- 
naphthoquinone  were  unsuccessful. 

Nitro-P-hydroquinone  was  obtained  from  the  quinoue  by 
reduction  with  sulphurous  acid.  Groves'  method  of 
reducing  it  with  stannous  chloride  and  hydrochloric  acid 
gives,  however,  far  better  yields.  It  melts  at  159"5C  ('.,  and 
ilye-  blues  mordanted  with  metallic  oxides.  It  forms  with 
iron  mordants  a  yellowish-brown,  with  chrome  mordants  a 
pale  indigo  blue,  and  with  aluminium  mordants  a  red.  The 
colours  are,  however,  not  fast  to  soap. 

Pheny  lhy  drazine  reduces  nitro-/8-naphthoquinone  to  hydro- 
quinone,  phenylhydrazine  forming  benzene,  azo-benzene, 
aniline  and  nitrogen. 

Hydroxylamine  hydrochloride  forms  an  addition  pro- 
duct  with  the  quinoue  C10H3.O2.NO2.NH3.OH,  melting  at 
140 — 141  ( '.,  with  evolution  of  gas,  to  a  dark  red  liquid. 
It  is  very  insoluble,  and  is  decomposed  on  boiling  with 
acetic  acid  or  other  solvtnts,  the  quinone  being  reduced  to 
the  hydroquinoue. — A.  1,. 


On  Alicyclic  fi-Tetrahydronaphthol  and   Secondary   Ring 
Alcohols.     E.   Bamberger   and    W.    Lodter.      Ber.   23, 

197—213. 
The  two  naphthylamines  form  by  the  action  of  sodium  ami 
boiling  amyl  alcohol,  bodies  containing  four  atoms  of 
hydrogen  more  than  the  original  compounds.  If  they  enter 
the  substituted  ring  the  resulting  base  belongs  to  the 
aliphatic  series  ;  if  they  enter  the  other  ring  they  belong  to 
the  aromatic  series.  Alpha-naphthol  is  converted  by  tin' 
same  treatment  into  a  body  of  the  formula  — 

H,  OH 


H., 


II, 


H„ 


The  resulting  compound  is  a  true  phenol,  soluble  in  alkali, 
and  forming  colouring  matters  with  diaz.o-compounds. 
/3-naphthol  forms  two  compounds  richer  by  four  hydrogen 
atoms — 

I.  II. 

Ha  H, 

'N  OH  /V^,  OH.H 


V 


H, 


H, 


H; 

No.  I.  differs  from  No.  II.  as  a  phenol  from  an  alcohol. 
No. I.  has  all  the  properties  of  /3-naphthol ;  No.  II.  presents 
no  points  of  resemblance  to  it.  It  is  a  thick  oil,  insoluble 
in  alkalis  and  not  capable  of  forming  colouring  matters  with 
diazo-compounds.  It  shows  a  great  similarity  in  modes  of 
reaction   to   menthol   and   borneol.       It   was    prepared   by 


treating  a  boiling  solution  of  10  grms.  of  0-naphthol  in 
200  grins,  of  amyl  alcohol  with  20  grms.  of  sodium,  which 
was  gradually  added  in  portions  of  4— .j  gnus.  The  blue 
colour  of  the  mixture  soon  changed  to  yellow.  It  is  boiled 
until  all  sodium  is  dissolved,  then  it  "is  poured  hot  into 
water.  The  reddish-brown  layer  of  amyl  alcohol  is  washed 
several  times  with  caustic  soda,  then  with  water,  and  tinallv 
with  dilute  hydrochloric  acid.  It  is  then  distilled  under  the 
ordinary  pressure  until  the  thermometer  indicates  150°— 
160°  ('.  The  distillation  is  continued  in  vacuo.  Two 
fractions  are  obtained,  one  at  150° — 205°  C,  the  other  at 
210=— 290°  ('. 

In  the  rlask  there  remains  a  pitchy  residue,  not  distilling 
at  300  '  C.  The  first  fraction  contains  tin-  new  compound'! 
It  is  purified  by  passing  steam  through  a  mixture  of  the 
first  fraction  with  caustic  soda  of  15  per  cent,  strength. 
The  last  traces  of  aromatic  hydronaphthol  are  removed  by 
diazobenzene  sulphonic  acid,  which  does  not  act  on  the 
alicyclic  compounds.  It  is  then  dissolved  in  ether  and  it 
remains  after  evaporating  the  solvent  as  a  colourless  oil 
boiling  under  a  pressure  of  716  mm.  at  264  C.  It  is  with 
difficulty  soluble  in  water,  easily  in  alcohol,  ether,  benzene, 
carbon  bisulphide,  and  chloroform,  but  insoluble  in  the 
alkalis.  The  authors  describe  several  derivatives  of  this 
compound. 

Alicyclic  -  0  -  tetrahydronaphthylcarbonate  of  sodium, 
C16Hn.O.C02Na.     This  is  a  very  unstable   compound,  and 

is  obtained  by  passing  carbonic  acid  through  the  sodium 
salt  of  the  alcohol. 

Dihydronaphthalene,  C10H10,  obtained  by  the  action  of 
solid  potassium  hydrate  on  the  alcohol. 

Alicyclic  acetyl-&-tetrahydronaphthol,  C10HnO.CO.CH3. 

This  is  an  oil  boiling  under  a  pressure  of  34  mm.  at  169    C. 

Alicyclic  benzoyl-P-tetrahydronaphthol — 
Ci0HnO.CO.C6H5, 

white  crystals  melting  at  62  — 63r  C,  and  boiling  under  a 
pressure  of  40  mm.  at  254 — 255°  C. 

Alicyelic^P-tetrahydronaphthylchloride.C^U^Cltdbtsdaei 

by  the  action  of  hydrochloric  acid  on  the  alcohol,  could  not 
be  purified.     Other  compounds  of  less  interest  are  described. 

—A.  L. 


On    Aromatic   a-Tetrahydronaphthol.     E.   Bamberger  and 

F.  Bordt.  Ber.  23,  215—218. 
Jin  hydration  of  c-naphthol  proceeds  analogously  to  that 
of  a-naphthylamine,  the  four  hydrogen  atoms  entering 
into  the  non-substituted  ring.  The  experiment  was  carried 
out  in  the  ordinary  way  by  treating  10  grms.  of  a-naphthol 
with  20  grms.  of  sodium.  The  liquid  turns,  finally,  light 
yellow.  The  a-tetrahydrouaphthol  boils  after  purification 
at  264-5° — 265-5°  C,  it  solidifies  to  white  plates,  similar  m 
appearance  to  naphthalene,  and  melting  at  68-5° — 69  ( '. 
It  has  the  character  of  a  phenol  and  forms  azo-colouring 
matters  with  diazo-compounds. 

Phenylazo-artetrahijdronaplithol,  (  ,,II5.X...C10H10.OH,  is 
obtained  in  the  usual  way  from  diazo-benzene  chloride  and 
an  alkaline  solution  of  the  phenol.  (liven  plates  with  a 
metallic  lustre,  insoluble  in  water,  with  difficulty  soluble  in 
benzene,  soluble  in  glacial  acetic  acid,  and  easily  soluble  in 
chloroform. 

Aromatic     a  tetrahydronaphthol-azo-benzene    sulphonic 

acid,  (SO3H)C6H4.N2.Ci0HI0.OH,  is  obtained  from  diazo- 
benzene sulphonic  acid  and  a-tetrahydronaphthol.  The 
free  aei'l  forms  scarlet-red  leaves. 

Aromatic  tetrahydroa-naphthylethylether,  <  l10HuOC2H5, 

boils  at  2.V.I    ('.  under  a  pressure  of  705  mm. — A.  I.. 


m 
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Hydrogenised  Naphthylamines.     E.  Bamberger,     Her.  23, 
291—292. 

Among  the  hydrated  naphthalene  bases  two  are  distinguished 
by  containing  assymmetrical  carbon  atoms,  viz.,  the  alicyclic 
a-tetrahydronaphthylamine — 

II. MI, 


ami  the  alicyclic  1,  5-tetrahydronaphthylenediamine — 

H.Xll., 


\/\y 

XH.    Ho 


Ho 


These  compounds  are  optically  inactive.  The  author, 
however,  succeeded  in  separating  the  first  base  into  two 
active  compounds,  the  one  turning  the  ray  of  polarised 
light   to  the  right,   the  other   to  the  left.     The  separation 

was  i implished  by  preparing  the  acid  tartrates,  the  salt 

turning  the  rays  of  polarised  light  to  the  left  crystallising, 
whilst  the  remaining  syrup  contained  the  other  base. — A.  L. 


On  the  Hydroxy-azo-  (Oxyazo-),  and  Amido-azo  Com- 
pounds.  H.  Goldschmidt  and  V.  Rosell.  Her.  23, 
487—508. 

Oxyaz.o  compounds  were  considered,  until  a  few  years  ago 

as  hydroxy  compounds  of  azo  bodies.  .Since  1884  a  series 
of  reactions  has  been  discovered,  which  render  it  possible 
to  consider  these  products  as  quinone  derivatives,  and  to 
explain,  for  example,  the  constitution  of  oxy-azo-benzene  by 
the  formula — 

rO 


C,,H. 


the  phenylhydrazone  of  quinone.  Zineke's  synthesis  of 
benzene-azo-o-naphthol  by  the  action  of  phenylhydrazine  on 
ct-naphthoquinone  offers  valuable  support  to  this  theory. 

Ortho-oxy-azo  compounds  are  converted  by  carbon 
bisulphide  into  anhydro  compounds  of  ortho-amido-phenols. 
Benzene-azo-/3-naphthol  forms,  for  instance — 

C10H6<Q  t^C.SH 

Thiocarbamidonaphthol. 

The   hydra  zones  of  orthoquinones  behave  in  an  analogous 

way.      I'hcnanthrenequinonephenylhydrazone — 


C10H6<      ^C.NH.C.H, 
Carbanilamidonaphthol. 


^N.NH.C6H5 
yields  on  heating  with  carbon  bisulphide — 

C„H8/    t^C'SH      »'>'•        ('i.Hss 


Thiocarbamidophenanthrol. 


Carbanilaxnidophenantlirol. 


Qxy-azo-henzene  and  PKenylcyanate. — < >xy-azo-benzene 

must  be  either — 

nil  .0 

(V,H4<  or         Ci;ll,i 

\N:N.C6H5  ^N.NH.C6H5 

Phenylcyanate  would  act  on  this   body  in  either  case,  and 
the  resulting  product  would  be  either  — 

I.  II. 

,  OCONH. <  ,11.  ^0 


CM 


/ 


CsHr'( 


N.C.H, 


tn. MI. (',11, 


If  oxy-azo-benzene  and  phenylcyanate  be  heated  with 
addition  of  benzene  to  170°  ('.,  ;1  body  is  produced,  which, 
when  recrystallised  from  benzene,  forms  orange-yellow 
needles,  soluble  in  alcohol  and  ether,  insoluble  in  alkalis, 
ami  melting  at  14'.i  ( '.  Its  formula  is  C13H,5Nj02.  On 
heating  this  body  with  alcoholic  potash,  oxy-azo-benzene, 
aniline  and  carbonic  acid  are  formed.  If  the  first  formula 
be  correct,  the  product  could  be  considered  as  a  phenyl- 
carbamido-ether,  whilst  formula  No.  II.  represents  it  as 
a  kind  of  urea.  The  former  bodies  are  easily  acted  upon 
h\  caustic  alkalis,  the  latter  proving  far  more  stable  under 
the  action  of  these  agents.  The  authors  prepared  a  com- 
plicated member  of  the  ureas  bj  the  action  of  phenylcyanate 
on  hydrazobenzene  in  order  to  study  the  properties  of  a 
product  which  leaves  no  doubt  as  to  constitution.  By 
heating  2  mols.  of  phenylcyanate  with  1  mol.  of  hydrazo- 
benzene, in  presence  of  a  little  benzene  at  150u  ('.,  a 
greyish-blue  amorphous  mass  was  obtained,  insoluble  in 
all  solvents,  anil  melting  at  218—220  ( '.  Analysis  proved 
that  this  bodyjwas  the  expected  dicarbanilidohydrazobenzene, 
formed  according  to  the  equation  — 

CCH5XH.XHC„H,  -r   2CON.C6Hs  = 

/CO.X1K  ,11, 
C„II,X(CO.MK'„H,).N< 

M',;Ho 
This  body  is  extremely  stable  towards  alcoholic  potash,  not 
suffering  change  even  when   heated    to    150   ('       Only  at 
200^    C.    it   is   converted   into   aniline,    carbonic    acid    and 
benzidinehydrochloride. 

This  indicates  that  the  oxy-azo-benzene  must  be  represented 
as  a  phenol,  i.e.,  as  hydroxyazobenzene. 

Reduction  of  Carbanilido-oxy-azobenzene  :  Carbanilido- 
oxyhydrazobenzene,  <  \,,ll ,- A  .,'>•■• — If  the  reduction  be 
performed  with  stannous  chloride  and  hydrochloric  acid, 
only  aniline  and  paramidophenol  art-  formed.  If,  however, 
zinc  dust  and  glacial  acetic  acid  are  the  reducing  agents 
used,  a  colourless  body,  crystallising  from  benzene  in  needles 
is  obtained,  melting  at  155°  C.  This  is  carbanilido-oxy- 
hydrazobenzene. It  is  readily  reoxidised  to  the  original 
body.  Alcoholic  potash  liberates  aniline,  whilst  at  the  same 
time  hydroxyazobenzene  is  formed,  probably  by  immediate 
oxidation  of  the  intermediate  oxyhydrazobenzene.  According 
to  theoretical  speculations  of  the  authors  the  constitution  of — 

Hydroxyazobenzene  is  (  ,//,.V  •  NC6HtOH. 

( 'arbanilido-oxyazobenzene  is — 

C6ff52V  .  Nl ', ,//,.  OCONH.  ( ;//,. 

(  'arbanilido-oxyhydrazobenzene  is — 

CJl.XH:  .XII (■„!!,.  Ol  'ONH. '  •„//,. 

Hydroxyazobenzene  and  a-Naphthylcyanate  act  on  each 
other  in  the  same  way  as  above  described,  forming 
C,.H,X  =  NC6rL.  OCONH. CI0H7,  melting  at  149°  C.  On 
reduction  with  zinc  dust  and  acetic  acid  the  corresponding 
hydrazo  compound  C6HS.NHNH.C6H4. OCONH. C10H,  is 
obtained,  melting  at  155    ( !. 

Two  molecules  of  phenylcyanate  acting  on  1  molecule  of 
carbanilido-oxyhydrazobenzene  form  a  white  crystalline 
powder  melting  at  215  — 21s  (',  of  the  formula  ( '.ulb.;N  f  V 
On  boiling  with  alcoholic  potash,  diphenyl  urea,  aniline,  and 
some  other  products  were  obtained,  which  were  not  further 
examined. 

An  isomeride  of  carbanilido-oxyhydrazobenzene  was 
obtained  by  heating  the  latter  with  benzaldehyde  to  150  ('. 
It  forms  colourless  needles,  nearly  insoluble  in  benzene, 
soluble  in  alcohol,  and  melting  at  218  — 222  ('.  The  same 
body  is  formed  by  heating  a  mixture  of  the  hydrazo  com- 
pound aial  benzene  to  150  C.  Its  constitution  is  not  yet 
definitely  settled. 

Orthohydroxyazo  Bodies  and  Phenylcyanate  do  >mt  I!,  act 
on  ea rh  other. — Experiments  with  benzene-azo-para-cresol, 
C6HaCH3(OH)N„C6H3  [1  :4:3],  benzene-nzo-jS-naphthol 
Ci„li,(i  »H)(  N ..(','11.0,  wen-  without  result,  however  the 
conditions  were  varied.  These  holies  have  probably  to  be 
considered  as  hydrazones. 
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Phenoldisazobenzene,  C6F3(OH)(N?C6Hs)2  [1:2:4]  and 
phenylcyanate  react  on  each  other  if  heated  to  17o  C, 
forming  a  body  crystallising  from  benzene  in  small  yellow 
needles,  which  melt  at  l:«°—  135°  ('.  It  is  carbanilidophenol- 
disazobenzene.CsHs.NHCO.OCuHsCNjCjH^j. 

Amido-azo-Compounds. — Whilst  there  are  no  reasons  to 
alter  the  formula  representing  the  constitution  of  the  para- 
compound,  a  scries  of  observations  on  ortho-amido-azo-com- 
pounds  has  been  made,  which  seem  to  indicate  that  the 
present  interpretation  of  these  bodies  is  deficient.  According 
to  Zincke  they  have  to  be  considered  as  imidohydrazones ; 
the  benzene-azo-3-naphthylamine,  for  instance,  being  capable 
of  representation  as  either — 


('   H   r 


,NHJ9 
N".: N'  IK  \Ua 


/XH/3 
\NXH.C,,H\a 


Carbodi-imido  bodies  form  addition  compounds  with  the 
primary  amides,  whereas  such  a  reaction  is  not  possible 
with  imido  derivatives.  Acting  with  phenylcyanate  on 
amido-azo-benzene  the  authors  obtained  a  golden  yellow 
compound,  soluble  in  alcohol,  nearly  insoluble  in  benzene, 
and  melting  at  216°  C.  The  substance  was  carbanilido- 
umido-azo-benzene,  C19H16N4<  >•  Further  experiments  proved 
its  constitution  to  be — 


NH.C«H..N,CSH5 


CO 


Benzene-azo-diphenvl  urea.     Amido-azo-benzene,  therefore 
must  be  C6H5N2C6H4NH3. 

Ortho-Amido  azo-tolncne  must  be  cither — 


CH3 


C.N:NC6H4CH3 


C:X.XH.C,H. 


XH„ 


XH 


Phenylcyanate  acts  on  its  benzene  solution  at  ordinary 
temperatures.  The  brownish-yellow  precipitate,  recrystial- 
lised  from  hot  alcohol  forms  golden-yellow  pointed  needles, 
melting  at  219°  C. — it  is  carbamlidoamidoazotoluene.  On 
reduction  with  stannous  chloride  and  hydrochloric  acid  a 
white  body,  probably  amidotolylphenyl  urea — 

/XH.O-H6XH„ 
CO< 

Vnh.c6h5 

melting  at  195    C,  is  obtained. 

Benzene-azo-P-naphthylamine  is  acted  upon  by  phenyl- 
cyanate   at    125 ■< '.,  and    an   orange    substance  Cj,HwN40, 
melting  at  200°  C.,  is  formed.      By  reduction  a  white  body 
melting  at  290°  ('.     Amidonaphthylphenyl  urea — 
a 
rlnHll(XH.)XH.<'OXH.C6H6S 
IS  obtained. 

To  prove  whether  o-amido-azo-compounds  are  genuine  azc- 
bodies  or  quinone  derivatives  benzene-azo-jS-naphthylamine 
was  treated  with  2  mols.  of  phenylcyanate  at  1505  C.  A 
dark  liquid  and  a  light  yellow  crystalline  mass  were  the 
result  of  this  reaction.  From  the  latter  three  different  sub- 
stances were  isolated: — (1.)  A  compound  crystallising  in 
yellow  needles  melting  at  252°  C.  (2.)  Diphenyl  urea. 
(3.)  Monocarbanilido-benzene-azo-0-naphthylamine.  X'o.  1 
product  is,  according  to  the  author's  view,  cither — 


Ci„H„ 


N— CO 

I 
N— NCSHS 


/  N— CO 

C,„H 6<  I       I 

XX— X.C,Jd\ 


and  proves   the   ortho-amido-azo-coinpounds  to  be  quinone 
derivatii  es. 

Ortho-amido-azo-toluene  is  therefore  to  be  considered  as  — 

(XH):CV,H,(CH:t):(X.XH.C„HJ. 


Action  of  Benzaldehyde  onOrtho-amido-azo-toluene. — On 
dissolving  ortho-amido-azo-toluene  in  an  excessof  benzalde- 
hyde. crystals  are  formed  after  a  short  time,  and  when 
recrystallised  from  alcohol  form  colourless  needles  melting 
at  220°  ('.,  and  having  the  formula  C^H^X,.  The 
corresponding  benzene  compound  is  orange-yellow. 

Benzene-azn-d-naphthylamine  is  acted  upon  by  benzal- 
dehyde only  after  heating  a  mixture  of  equal  molecules  for 
some  time  at  140'  C.  As  the  result  a  white  substance  is 
obtained  in  microscopic  crystals,  melting  at  19:{  ('.,  and 
having  the  formula  (';iH,-X...  Boiling  this  body  with 
hydrochloric  acid  caused  decomposition,  and  heatin"  it 
under  pressure  only  formed  the  hydrochloride.  Ordinary 
benzylidenc  compounds  have  no  basic  character,  and  are 
decomposed  by  boiling  with  hydrochloric  acid  into  benzalde- 
hyde and  the  original  base.  The  constitution  of  this  body 
is  cither — 

/N-CH.C6H5  ,N-CH.C„H, 

C,„H6<  |        I  or       CI0H6<£  | 

\  N— N . f ' ,H3  \  N— X . C,  H 

— A.  L. 

On  2,  y. — Dihydroxynaphthalene.      A.  Clausius.    Ber.  23 

517—529. 

This  compound  crystallises  from  hot  water  in  long  needles 
melting  at  190  C.  Its  acetyl  compound  forms  whiteleaves, 
melting  at  136°  ('.,  whilst  its  benzoyl  compound  crystallises 
from  alcohol  in  colourless  leaves,  melting  at  189    (  . 

i ,  2,  7- — Hydroxynaphthoquinone  oxime — 
NOH 


OH 


O 


is  obtained  by  the  action  of  nitrous  acid  on  the  dihvdroxy 
compound.  It  forms  brownish-yellow  needless  melting  at 
about  2:i.V  C.  Xo  acetyl  compound  could  be  prepared  from 
it.  The  author  did  not  succeed  in  introducing  a  second 
nitroso  group. 

A  2,  ~. — Dihydroxyamidonaphthalene — 

XH, 


OH 


/\/\ 


(111 


The  free  base  is  very  unstable  ;  the  hydrochloride  is  more 
stable  and  can  be  easily  prepared  by  reducing  the  nitroso 
compound  with  stannous  chloride. 

7,  /.  -'. — Hydroxynaphthoquinone — 

O 


OH 


0 


is  au  isomeride  of  Juglone  and  the  ordinary  hydroxy- 
naphthoquinone.  It  is  obtained  from  the  above  described 
amido  compound  by  oxidation  with  ferric  chloride  as  a 
reddish-brown  amorphous  precipitate  which  did  not  admit 
of  crystallisation.  It  is  soluble  in  sulphites,  but  cannot  be 
reprecipitated  by  acids.  Chlorine  in  presence  of  acetic  acid 
acts  on  the  hydroxyquinonc,  but  no  pure  products  could  be 
separated  from  the  resinous  mass. 

/.  9,  7- — Benzene-azo-dihydroxynaphthalene — ■ 


X.XIK  ,11, 


OH 


obtained  by  combining  diazobenzene  chloride  with  an 
alkaline  solution  of  the  dihydroxynaphthalene.  Recrystal- 
lised from  alcohol  it  forms  bluish-green  needles,  melting 
at  220    ('..  soluble  in  alkalis.     Its- acetyl  compounds   form 

white  needles,  melting  at  19")    C. 
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1,3,6,  S,  -J,  1 . —  Tetra-chlorodihydroxynaphthalene  was 
obtained  by  reducing  the  dccachlorodiketone  with  stannous 
chloride.  Long  f i 1 1 l-  needles,  melting  at  176°  C,  soluble  in 
alcohol  and  hot  glacial  acetic  acid.  Its  acetyl  compound 
crystallises  in  needles,  melting  at  196   C. 


Decachloro. — 2,  7- 


Diketohydronaphthalene- 
CIa    Clj 

o  AA  o 


(i 


HCl  HC1 


is  the  final  product  obtained  by  the  aetion  of  chlorine  on 
the  dihydroxy  compound  in  a  solution  of  acetic  acid. 
Colourless  crystals,  melting  and  decomposing  at  200°  C, 
with  difficulty  soluble  in  alcohol,  glacial  acetic  acid,  and 
benzene. 


J,  7. — Dianilidonaphthalene — 
(2,  7. — Phenylamidonaphthalene)- 


XHC6H, 


is  formed  by  heating  the  dihydroxy  compound  with  aniline 
and  calcium  chloride  for  18  hours  at  2-0° — 290°  C.  By 
treating  the  brownish  mass  with  alkali  the  mono-  and 
dihydroxy-compounds  are  removed.  Bright  colourless 
plates,  melting  at  108  ('.  The  diacetvl  compound  melts  at 
197*5°  C.  Its  benzene-azo-compound,  obtained  by  the 
action  of  the  diazoben/.ene  chloride  on  the  dianilido-com- 
pound,  forms  brownish  needles  when  recrystallised  from 
alcohol. 


J,  7. — Efydroxyanilidonaphtkalene 


OH 


XIH'JI, 


forms   small    needles,  melting  at    163c  C,   easily  soluble  in 
glacial  acetic  acid,  alcohol,  and  benzene. — A.  L. 


On     Combinations    of    Benzyltrichloride    with     Phenols. 
O.  Dobner.     Ann.  257,  56—60. 

BENZYLTKICHLORIDE   acts  only  on  such  phenols  as  hold  the 
para-position  free  with  regard  to  the  hydroxy-groups. 

Benzyltrichloride  and  a-Naphthol. — On  heating  1  mol. 
of  benzyltrichloride  with  2  uiols.of  a-naphthol  on  the  water- 
bath,  hydrochloric  acid  is  evolved  and  a  dark  green  melt 
formed.  After  the  evolution  of  hydrochloric  acid  is  at  an 
end  the  melt  is  boiled  with  dilute  caustic  soda,  from  which 
after  filtration  the  a-Xaphthol-benzein  is  precipitated  by 
hydrochloric  acid.  For  further  purification  it  is  dissolved 
in  absolute  alcohol  and  reprecipitated  by  concentrated 
hydrochloric  acid.  It  could  not  be  obtained  in  crystals, 
but  forms  a  reddish-brown  powder,  insoluble  in  water, 
soluble  in  alcohol,  ether,  benzene,  and  glacial  acetic  acid, 
with  a  yellowish-red  colour.  It  combines  with  alkalis  and 
acids,  if  its  alcoholic  solution  is  treated  either  with  one  or 
the  other.  A  benzoyl-  or  acetyl-compound  could  not  be 
prepared.  On  fusion  with  caustic  potash,  benzoic  acid  and 
a-naphthol  were  obtained.  By  the  action  of  zinc  and  glacial 
acetic  acid  it  is  converted  into  an  amorphous  colourless 
powder,  which  seems  t'>  be,  according  to  analysis,  dihy- 
droxydinaphthylphenylmethane,  C6H5CH  :  (C10H6.OH)j, 
The  constitution  of  the  a-Xaphthol-beuzein  is  not  yet 
finally  decided  ;  it  is  either — 

(  JI.,.C(C1(,H6.OH),. 

0 

C6Hs.C(CwH,.OH), 


'C'„.H,;OH 


C6H5.C(OH)/ 

>(C10H6),O 

1  / 


<  Jl.,.<  (OH); 


-<  ',,,11,011. 


1  ine  mol.  of  benzyltrichloride  and  2  mols.  of  /3-nnphthol 
react,  forming  a  body  melting  above  350  ('.,  insoluble  in 
alkalis  and  acids,  crystallising  From  nitrobenzene  in  -mall 
white  needles,  insoluble  in  water, alcohol,  ether,  and  benzene. 
It  is  isomeric  with  the  a-compound,  and  in  accordance  with 
its  properties,  is  o-benzoyl-/3-naphthylether — 

</r,H,.C:(OCV,H-); 

C6H5.C:(OC,0H7)S 

—A.  L. 


On  Pyrogallol-Benzeln.  ( ).  Dobner  and  A.  Forster. 
Ann.  257,  60—68. 
The  blue  colouring  matter  obtained  by  the  aetion  of 
pyrogallol  on  benzyltrichloride  is  prepared  in  the  following 
way  : — One  mol.  of  the  benzyltrichloride  is  gradually  added 
to  2  mols.  of  the  phenol  and  the  mixture  heated  to  160  <  , 
until  evolution  of  hydrochloric  acid  ceases.  The  melt  is 
boiled  with  water  to  remove  the  execs*  of  pyrogallol  and  to 
convert  the  chloride  first  formed  into  the  carbinol.  The 
colouring  matter  is  purified  by  crystallisation  from  glacial 
acetic  acid  and  forms  small  dark  green  crystals.  Yield 
from  100  grms.  of  pyrogallol  =  60  grins,  of  pure  colouring 
matter.  The  pyrogallol-henzein  is  nearly  insoluble  in  water, 
petroleum  spirit,  benzene,  or  carbon  bisulphide,  more  easily 
soluble  in  alcohol,  ether,  hot  chloroform,  alkalis,  alkaline 
carbonates,  and  a  hot  solution  of  sodium  acetate.  Its 
formula  is  ('js1I;iOm.  From  the  neutral  solutions  of  the 
ammonium  salt  of  pyrogallol-henzein  most  metallic  salts 
precipitate  blue-violet  amorphous  lakes.  It  is,  however,  of 
little  value  as  a  colouring  matter.  It  dyes  unmordanted 
cotton  or  cotton  mordanted  with  tartar-emetic  and  tannin 
only  very  faintly.  Better  results  are  obtained  with  aluminium, 
iron,  and  other  similar  mordants  ;  the  colours  are,  however, 
not  fast  towards  acetic  acid. 

Tetra-acetyl  Pyrogallol-henzein,  CisII.:„On((  '„/l:io.)lt 
forms  light  red  crystals,  melting  at  208  C.,  with  difficulty 
soluble  in  alcohol  and  ether,  insoluble  in  water. 

Tetra-benzoyl  Pyrogallol-henzein,  C^II,„ou(  ( '-// ,(>)„ 
red  prisms  from  hot  alcohol  or  acetone,  melting  at  251    C. 

Tetra-valerylanhydro  Pyrogallol-benzein, — 

red  needles  soluble  in  alcohol  or  acetone,  melting  at  227  ('., 
different  from  the  above-described  compounds,  having  lost 
one  molecule  of  water. 

Bydropyrogallol-benzein,  ('r,/YNOft  +  3  II«0.  was  ob- 
tained by  reduction  of  the  colouring  matter  with  glacial 
acetic  acid  ami  zinc  dust.  Either  reddish  crystalline  powder 
or  long  silky  needles  of  the  constitution — 

C6HS.CH  :  {C6Hs(OH)s}sO. 

Concentrated  sulphuric  acid  forms  a  sulphonic  acid  with 
pyrogallol-henzein.  The  constitution  of  the  pyrogallol- 
li, il/elll  is  expressed  by  the  formula — 


C6H5:C(OH) 


O.lUnil),. 


>o 


>o 

I     II    

cvir.AXOH)/    '   >0 

\CsH2(OH)j 


0 

I 

•  O 


-A.  I-. 
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On  Ortho-cresol-benzein.    G.  Schrijter.    Ann.  257,  68 — 75. 

Forty-six  gratis,  of  benzyltrichloride  are  gradually  added 
to  50  grins,  of  ortho-cresol  and  the  mixture  is  heated  on  the 
water-bath  until  the  evolution  of  hydrochloric  acid  ceases. 
The  excess  of  ortho-cresol  is  removed  by  distillation  with 
steam.  The  colouring  matter  is  dissolved  in  dilute  caustic 
soda,  filtered,  and  precipitated  by  hydrochloric  acid.  On 
heating  with  sodium  bisulphite  it  is  dissolved,  and  after 
filtration  reprecipitated.  It  melts  at  220° — 225°  C,  and  its 
formula  is  C^II.,,,* ).,.  An  acetyl  compound  could  not  be 
prepared.     Its  constitution  is — 

C6H5.C(OH):  ;c,H:i(C1I:i)(OH);.:, 

on  reduction  of  this  compound  with  sulphurous  acid, 

Dihydroxydimethyl-triphenylmethane — 

(  '„ //, .  CH:  ( C6H3 .  CH-i.  OH).,, 

inciting  at  170°— 171°  C,  is  formed,  easily  soluble  in  the 
usual  solvents,  water  excepted.  With  acetic  anhydride  a 
diacetyl-compound,  C;lHlsOo(C.,H30).:,  is  produced  ;  light 
yellow  needles,  melting  at  94°  C.  Its  benzoyl-compound, 
C3iH]902(C?H30)2,  crystallises  in  white  leaves,  melting  at 
91 '  53  C.  By  the  action  of  bromine  a  dibromide,  ( '21H18<  Vdlr.,, 
is  obtained;  yellowish-red  needles,  melting  at  131)  ('., 
insoluble  in  water,  soluble  in  alcohol,  benzene,  and  glacial 
acetic  acid.  With  nitric  acid  a  dinitro  -  compound, 
C2iHI80j(N02)j,  is  formed,  soluble  in  benzene,  alcohol,  and 
glacial  acetic  acid,  and  melting  at  127    C. 

On  fusing  ortho-cresol-benzein  with  caustic  potash  di- 
methyldihydroxybenzophenone  is  obtained,  colourless 
needles,  easily  soluble  in  alcohol,  ether,  and  glacial  acetic 
acid,  with  difficulty  in  benzene,  and  melting  at  138'  I '. 

—A.  L. 


PATENTS. 


Improvements  in  Producing  Yellow  Colouring  Matter 
suitable  for  Dyeing  and  Printing.  J.  Erskine,  Glasgow. 
From  "  The  Farbenfabriken  vormals  Friedrich  Bayer  and 
Co.,"  Elberfeld,  Germany.  Eng.  Pat.  9162,  June  19, 
1884.     Amended  March  5",  1890.     id. 

In  the  original  specification  the  patentee  claimed  the  pro- 
duction of  a  yellow  colouring  matter  by  diazotising benzidine 
and  combining  the  tetrazodiphenyl  thus  formed  with  salicylic 
oiid,  phenol,  or  cresol  (this  Journal,  1885,  400).  The 
claim  is  now  restricted  to  the  use  of  salicylic  acid  alone  for 
the  combination  with  the  tetrazo  compound. 

There   are  one   or   two  minor  emendations  in  the  text, 
which  do  not  affect  the  claim. — O.H. 


Improvements   in  the  Manufacture  of  Colouring  Matters. 
.1.  K.  Bedford,  Leeds.    Eng.  Pat.  13777,  April  23,  1889.    Gd. 

The  subject-matter  of  this  patent  has  been  incorporated  in 
No.  6778  of  1889  (see  this  Journal,  1890,  385).— T.  A.  L. 


The  Production  of  New  Bluish-black  Colouring  Matins. 
S.  Pitt,  Sutton.  From  L.  Casella  and  Co.,  Frankfort- 
on-the-Maine,  Germany.  Eng.  Pat.  7977,  May  13, 
1889.     6</. 

This  is  an  extension  of  Eng.  Pat.  9214  of  1885  (this 
Journal,  1886,  427),  and  provides  for  the  combination  of 
the  diazo-azo  compounds  there  described  with  substituted 
m-diamines  and  m-amido-phenols,  producing  black  colouring 
matters,  fast  to  milling,  and  some  of  them  having  an 
affinity  for  cotton.  The  two  following  examples  illustrate 
the  method.  (1.)  34'7  kilos,  of  sodium  o-naphthylamine 
disulphonate  are  diazotised,  'combined  with  18  kilos,  of 
a-naphthylamine  hydrochloride,  and  this  compound  re- 
diazotised  by  the  addition  of  7  kilos,  of  sodium  nitrite. 
It  is  then  combined  with  an  alcoholic  solution  of  16  kilos, 
of  tetramethyltolylenediamine  and  an  equivalent  quantity 
of  sodium  acetate.  The  colouring  matter  remains  almost 
entirely  in  solution,  and  crystallises  out  on  distilling  off  the 
alcohol.  It  dyes  wool  a  bluish  black  from  a  neutral  bath 
containing  salt.  (2.)  The  diazo-azo  compound  prepared  as 
above  is  combined  with  an   alkaline  solution  of   18  kilos,  of 


m-hydroxydipheuylamine  (phenyl-m-amido-phenol),  and  the 
dyestuff  which  forms  immediately  is  precipitated  by  the 
usual  means.  It  dyes  wool  in  a  neutral  or  acid  bath  a  black 
of  a  reddish  shade,  and  can  also  be  used  as  a  cotton  dye. 
In  place  of  a-naphthylaminedisulphonic  acid,  the  sulphonic 
acids  of  aniline,  toluidine,  xylidine,  benzidine,  its  homologues 
and  amidostilbene  may  be  employed.  With  respect  to 
Eng.  Pat.  4825  of  1889  (this  Journal,  1890.  172)  no  claim 
is  made  in  this  patent  to  the  invention  described  therein. 

— T.  A.  L. 


Improvements  in  the  Production  of  Blue-Black  Colouring 
Matters.  H.  H.  Lake,  London.  From  A.  Leonhardt 
and  Co.,  Muhlheim-on-the-Maine,  Germany.  Eng.  Pat. 
8264,  May  17,  1889.     4o". 

The  nitroso  derivatives  of  tertiary  aromatic  amines,  when 
heated  with  »i-hydroxydiphenyIamine  in  the  proportions  of 
three  molecules  of  the  former  to  one  of  the  latter,  yield 
blue-black  colouring  matters.  16-8  kilos,  of  nitrosodi- 
methylaniline  hydrochloride  are  heated  with  5-G  kilos,  of 
m-hydroxydiphenylamine  and  10  litres  of  spirit  until  all  the 
nitrosodimethylaniline  has  disappeared.  The  spirit  is  then 
distilled  off,  the  residue  dissolved  in  hot  water,  slightly 
acidulated  with  hydrochloric  acid,  filtered,  and  the  colouring 
matter  precipitated  with  salt. — T.  A.  L. 


Improvements  in  Preparing  Colouring  Matters  of  the 
Oxyketone  Group,  suitable  fur  Jj,/,  imj  and  Printing 
with  the  Aid  of  Mordants.  J.  V.  Johnson,  London. 
From  "  The  Badische  Auilin  und  Soda  Fabrik,"  Ludwigs- 
hafen,  Germany.     Eng.  Pat.  8373,  May  20,  1889.     Gd. 

New  colouring  matters  which  dye  yellow  on  an  alumina 
mordant  are  obtained  by  condensing  (1)  pyrogallol  with 
certain  carboxyl  derivatives  of  the  aromatic  and  fatty  series, 
viz.,  benzoic  acid,  p  -  ehlorobenzoie  acid,  salicylic  acid, 
m-hydroxybenzoic  acid,  p-hydroxybenzoic  acid,  m-cresotinic 
acid,  /8-resorcylie  acid,  propionic  acid,  n-butyric  acid,  valeric 
acid;  (2),  gallic  acid  with  certain  phenolic  bodies,  viz., 
resorcinol  and  pyrogallol.  The  condensation  is  performed 
in  presence  of  sulphuric  acid,  chloride  of  zinc,  or  tetra- 
chloride of  tin.  Trihydroxybenzophcnone,  which  dyes  cotton 
mordanted  with  alumina  a  golden-yellow  colour,  is  obtained 
by  heating  1  kilo,  of  pyrogallol  and  1  kilo,  of  benzoic  acid 
with  3  kilos,  of  zinc  chloride  to  140  C.  The  reaction  is 
complete  in  about  three  hours,  when  a  sample  of  the  melt 
dissolved  in  water  should  deposit  no  laminae  of  benzoic  acid 
on  cooling,  but  light  yellow  needles  of  the  new  compound. 
The  whole  melt  is  then  dissolved  in  water,  boiled  with 
animal  charcoal,  filtered  and  allowed  to  crystallise.  The  tri- 
hydroxybenzophcnone thus  obtained  is  very  slightly  soluble 
in  cold  water,  readily  soluble  in  alcohol,  ether,  acetone  and 
glacial  acetic  acid.  It  dissolves  in  concentrated  sulphuric 
acid  and  in  alkalis  with  an  intense  yellow  colour.  The 
alkaline  solutions  in  presence  of  an  excess  of  caustic  potash 
or  soda  rapidly  absorb  oxjgen  and  form  a  green  product. 
All  these  compounds  contain  hydroxyl  groups  in  the  ortho- 
position,  and  the  colours  obtained  from  them  are  said  to  be 
as  fast  as  alizarine  dyes.  The  melting  points  and  properties 
of  several  of  these  new  oxyketones  are  given  in  the  patent. 

— T.  A.  L. 


Improvements    in    Preparing    Colouring    Matters    of    the 

Oxyketone    Group    suitable  for   Dyeing    and    Printing 

with   the    Aid   of  Mordants.     J.    V.   Johnson,   London. 

From  "The  Badische  Auilin  und  Soda  Fabrik,"  Ludwigs- 

hafeu,  Germany.      ling.  Pat.  9428,  June  6,  1889.     id. 

An    extension   of   Eng.   Pat.   S:!7:i   of  1889    (see  preceding 

abstract),  describing  tin-  preparation  of  the  same  compounds 

by  substituting  for  the  carboxyl  derivatives  the  arid  chlorides 

or  anhydrides  of  the  acids  so  far  as  known.     For  example, 

in  place  of   heating  pyrogallol  with   benzoic   acid,  the  latter 

may  be  replaced  by  benzoyl  chloride  or  benzoic  anhydride. 

— T.  A.  I.. 
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Process/or  the  Manufacture  of  Yellow  to  Orange  Colour- 
ing Matters.  T.  li.  Shillito,  London.  From  A.  Feer, 
Brombach,  Germany.  Eng.  Pat.  12,549,  August  8, 
1889.     id. 

Tetramethyldiamido-diphenylmethane,  when  heated  with 
sulphur  in  presence  of  ammonia  or  a  primary  aromatic  amine, 
forms  yellow  and  orange  dyestuffs.  12-7  kilos,  of  tetra- 
methyldiamido-diphenylmethane,  and  :t"-  kilos,  of  sulphur 
arc  heated  to  140  ('.  in  an  autoclave  provided  with  an  inlet 
and  outlet  pipe  ;  120  kilos,  of  salt  and  7  kilos,  of  ammonium 
chloride  are  then  added,  the  temperature  raised  to  175°,  and 
a  slow  current  of  ammonia  passed  through  the  melt  for 
7 —  8  hours.  When  cold  it  is  treated  with  cold  water  to  remove 
the  salt,  dissolved  in  hot  water  and  reprecipitated  with  salt. 
The  colouring  matter  dyes  cotton  mordanted  with  tannin  a 
pure  yellow  shade.  An  orange-red  dyestuff  is  obtained  by 
heating  25  kilos,  of  tetramethyldiamido-diphenylmethane, 
20  kilos,  of  aniline,  and  9'5  kilos,  of  sulphur  to  200°  C. 
When  no  more  gas  is  evolved  the  melt  is  dissolved  in 
300  kilos,  of  10  per  cent,  acetic  acid,  diluted  with  water, 
filtered,  ami  the  colouring  matter  precipitated  with  zinc 
chloride  and  salt.  It  forms  a  bright  red  powder  and  dyes 
mordanted  cotton  orange-red. — T.  A.  L. 


Production  of  New  Red  Colouring  Mailers.  S.  Pitt,  Sutton, 
From  I,.  Casella  and  Co.,  Frankfort-on-the-Maine, 
Germany.  Eng.  Pat.  12.5GO,  August  8,  1889.  id. 
Hitherto  in  the  benzidine  series  red  colouring  matters 
have  only  been  obtained  by  combining  benzidine  anil  other 
para-diamines  with  naphthylamine  sulphonic  acids.  The 
naphthols  and  their  sulphonic  acids  only  yield  blue  to  violet 
colours.  It  has,  however,  been  found  that  by  alkylating  or 
bcnzylating  certain  of  the  dyestuffs  obtained  from  naphthol 
sulphonic  acids  and  tetrazo-diphenyl,  red  colouring  matters 
are  formed.  The  process  is  worked  as  follows: — IS  "4  kilos, 
of  benzidine  are  diazotised  and  added  to  a  cooled  solution 
of  40  kilos,  of  sodium  /3-naphthol-7-disulphonate.  After 
a  short  time  10  kilos,  of  phenol  are  added,  the  whole  heated 
to  boiling,  and  the  colouring  matter  precipitated  by  salt  and 
filtered  off.  This  is  then  dissolved  in  200  litres  of  water, 
200  kilos,  of  alcohol  and  4-5  kilos,  of  caustic  soda,  and 
heated  with  12  kilos,  of  ethyl  bromide  for  24  hours  under 
pressure  at  60°  C.  On  cooling,  the  new  colouring  matter 
separates  in  shining  crystals.  It  dyes  unmordanted  animal 
or  vegetable  fibres  scarlet  from  an  acid,  neutral  or  alkaline 
bath.— T.  A.  L. 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

PATENT. 

Process  for  Separating  the  Wool  from  Pieces  of  Rabbit 

Skins  mid  other  Shins  of  a  similar  Kind.  C.  Puech, 
Paris,  France.  Eng.  Pat.  10,010,  June  18,  1889.  -id. 
The  pieces  with  the  fur  on  are  "  effectually  "  boiled  in  water, 
washed,  and  afterwards  dried  at  70°  to  85°  ('.  The 
albuminous  and  gelatinous  constituents  are  hereby  entirely 
removed  from  the  leather,  which  loses  its  cohesive  strength. 
The  dried  leather  having  thus  become  brittle,  a  simple 
crushing  operation  by  means  of  stamps,  crushing  cylinders, 
&C,  reduces  it  to  powder,  liberating  the  whole  of  the  wool. 
The  crushing  is  best  carried  out  as  soon  as  the  materia] 
issues  from  the  drying  apparatus,  and  while  still  very  hot. 
The  material  is  then  sifted  or  bolted,  to  separate  the  dust 
from  the  wool.  — H.  S. 


VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

On  Turkey-Red  Oil.     P.  Lochtin.     Dingl.  Polyt.  J.  275, 
594—603. 

Tins  article  treats  of  the  conditions  necessary  for  successful 
application  of  the  "  Sulphated  oil  Process"  in  dyeing  cotton 
with  Alizarine  red.  All  recipes  for  preparing  the  oil  agree 
in  requiring  the  sulphuric  acid  to  be  added  very  slowlj  to 
the  oil  and  with  constant  stirring,  in  order  to  avoid  heating 
during  the  mixing  and  the  evolution  of  sulphurous  acid  in  any 
large  quantity.  The  author  describes  experiments  which 
demonstrate  that  the  risk  of  spoiling  the  product  is  much 
less  than  is  commonly  supposed.  He  shows  that  at 
temperatures  below  70  any  evolution  of  sulphurous  acid 
must  hi'  due  to  albuminoid  substances  present  as  impurities 
in  the  oil,  the  oil  itself  not  giving  rise  to  sulphurous  acid 
below  that  temperature.  (The  paper  is  practically  confined 
to  the  treatment  of  castor  oil,  as  that  is  the  only  one  in 
common  use  in  Russia  for  Turkey-red  dyeing.)  The 
endeavour  to  avoid  any  evolution  of  sulphurous  acid  may 
even  lead  to  very  imperfect  results  being  obtained,  for  a  low- 
temperature  of  reaction  will  leave  much  of  the  oil  un- 
decomposed — the  author's  view  being  that  only  the  free  fatty 
acid  is  of  use  in  the  dyeing  process.  In  working  on  the 
large  scale  with  1,000  kilos,  of  castor  oil  the  author  adopts 
the  following  procedure.  In  winter  20  to  30  per  cent.,  and 
in  summer  15  to  20  per  cent,  of  concentrated  sulphuric  acid 
are  used.  About  one  half  of  the  acid  is  stirred  into  the  oil 
during  9  hours  of  the  working  day  and  the  mixture  is 
allowed  to  stand  overnight.  On  the  next  day  the  second 
half  of  the  acid  is  stirred  in  and  the  mixture  left  to  stand 
until  a  sample  gives  a  clear  solution  when  diluted  with  water, 
5  to  10  drops  being  shaken  with  distilled  water  in  a  test-tube. 
The  bulk  is  then  mixed  with  an  equal  weight  of  water.  It 
is  necessary  to  test  a  sample  frequently,  as  the  mixture  will 
give  a  cloudy  solution  in  water  if  either  too  short  or  too 
long  a  time  be  given  for  the  reaction.  The  proportion  of 
five  fatty  acid  may  be  increased  if  desired  by  using  hot 
water  for  dilution.  On  allowing  the  mixture  to  stand,  the 
the  oily  part  separates  and  floats  on  the  aqueous  acid  layer, 
and  it  is  drawn  off  to  be  treated  with  alkali.  As  some  of 
the  best  preparations  contain  only  2  to  5  parts  of  SO,  to 
loo  parts  of  fatty  acids,  whereas  the  sulphonated  fatty  acid 
should  contain  6  to  15  times  more  SO,,  it  is  evident  that  the 
sulphonated  fatty  acid  is  not  of  essential  importance,  and 
this  conclusion  is  corroborated  by  an  experiment  on  the 
large  scale  in  dyeingwith  fatty  acid  prepared  by  saponification 
with  alkali  in  which,  of  course,  no  sulphonated  compound 
was  present  ;  but  although  the  shade  produced  wasverj  tine, 
the  oil-bath  showed  a  tendency  to  frothing,  which  caused 
the  dyeing  to  be  somewhat  uneven.  In  order  to  fit  the 
Sulphated  castor  oil  for  use  as  a  mordant,  it  has  to  be 
partially  neutralised  by  an  alkali,  and  the  author  find-  that 
sufficient  alkali  has  been  added  when  it  amounts  to  more 
than  a  quarter  and  less  than  half  that  required  for  theoretical 
neutralisation.  In  practice  the  alkali,  cither  caustic  soda  or 
ammonia,  or  both,  is  added  to  the  emulsified  fatty  acid  until 
the  mixture  becomes  suddenly  (dear,  when  the  right  degree 
of  neutralisation  has  been  attained.  The  use  of  ammonia 
for  neutralisation  has  certain  advantages,  especially  in  the 
finishing  and  printing  of  steam  colours,  because  the  alkali 
volatilises  and  leaves  only  the  free  fatty  acid  on  the  cloth. 
The  reason  why  Castor  oil  lias  come  to  be  selected  as  the 
most  suitable  for  Turkey-red  dyeing  is  its  property  of  forming 
a  soluble  soap  with  a  minimum  proportion  of  alkali.  Solutions 
of  Other  fattv  acids  give  emulsions  rather  than  clear 
solutions  when  the  proportion  of  alkali  falls  much  below 
that  required  for  complete  neutralisation.  Again,  the 
decomposition  of  the  oil  by  the  action  of  sulphuric  acid  is 
more  complete  with  castor  oil  than  with  any  other  oil  which 
can  be  used,  and  maximum  decomposition  is  essential  to  the 
achievement  of  the  best  results.  A  certain  proportion  of 
undecomposed  oil  has,  however,  the  advantage  that  it 
lessens  the  tendency  to  frothing,  and  the  decomposition  by 
means  of  sulphuric  acid  in  the  case  of  castor  oil  provides 
for  the  ready  attainment  of  this  condition. — (1.  II.  It. 
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Thioflaoine.     A.  Scheurer.     Hull.  End.  Soc.  Mulhouse, 

1889,  563. 

Nothing   further   than   what    has    already  appeared  (this 
Journal,  1889,  608).— E.  B. 


Heihnann's  Steaming  Machine  for  Worsted  Yarn. 
P.  Heilmann.     Bull.  Ind.  Soc.  Mulhouse,  1889,  564— 567. 

In  the  usual  process  of  steaming  woollen  yarns  as  effected 
by  placing  the  cops,  canettes,  &c.  in  baskets  inside  closed 
steaming  vessels,  and  there  submitting  them  to  the  action 
of  steam  for  some  three-quarters  of  an  hour,  the  results 
obtained  are  unsatisfactory.  The  cops  at  the  top  of  the 
baskets  are  excessively  steamed,  becoming  elongated  and 
twisted  at  the  ends,  rendering  difficult  the  winding  off  of 
the  yarn,  whilst  the  cops  at  the  bottom  are  insufficiently 
steamed.  These  defects  are  overcome  in  the  machine  here 
described  by  creating  a  vacuum  in  the  chamber  in  which 
the  yarn  is  placed  before  admitting  the  steam,  and  the 
steaming  is  done  in  a  minute  or  a  minute  and  a  half. 

The  steaming-vessel  A  (Figs.  1,  2,  and  3)  is  provided 
with  a  false  roof  of  sheet  copper,  which  serves  to  protect 
the    wool   from    being    iron-stained  by    drops  of    condensed 

Fig.  1. 


Fig.  2. 


Fig.  3. 


moisture,  and  is  capable  of  holding  two  baskets  containing 
each  20  to  25  kilos,  of  wool.     The  vacuum  is  produced  by 


the  steam-injector  (',  the  steam  blowing  away  through  C" 
and  aspirating  the  air  through  t '"'.  li  is  a  second  chamber 
into  which  the  steam  enters  through  a  layer  of  boiling 
water  at  the  bottom  ;  //(Fig.  1)  is  an  over-flow  pipe.  There 
ate  also  arrangements  for  the  supply  of  water  and  regula- 
tion of  the  steam  supply,  e  (Fig.  2)  is  the  tap  which 
places  the  two  chambers  in  communication. — E.  1!. 


Chromium  Oxides  and  Sails.  Prud'homme.  Bull.  Soc. 
Ind.  Mulhouse,  1889,  599—609. 
Chromic  Hydrate,  as  precipitated  in  the  cold  from  either 
a  gr.-cn  or  violet  chromic  salt,  is  soluble  in  sodium  hydrate, 
the  solution  on  standing  depositing  chromic  hydrate 
in  a  gelatinous  condition.  According  to  Frciny,  when  the 
alkaline  solution  is  boiled,  a  precipitate  of  anhydrous 
chromic  oxide  isformed.  The  author  finds  both  precipitates, 
namely,  that  obtained  in  the  cold  and  that  obtained  on 
boiling,  to  be  identical,  having  each,  when  dried  at  100°, 
the  composition  Crs(  >;  5  H2(  >. 

On  mixing  boiling  solutions  of  chrome  alum  and  sodium 
hydrate  in  excess,  a  pale-green,  powdery  precipitate  is  pro- 
duced, which  settles  rapidly,  differing  in  this  respect  from 
the  dark-green,  gelatinous  precipitate  produced  at  a  lower 
temperature.  The  attempt  was  made  to  fix  this  powderv 
precipitate  on  cotton  tissues  by  preparing  in  a  chromium 
salt,  drying  and  fixing  in  a  boiling  solution  of  caustic  soda 
containing  50  grms.  of  caustic  soda  of  36°  15.  per  litre,  better 
results  being  so  obtained  than  with  carbonate  of  soda,  even 
at  the  rate  of  200  grms.  of  the  latter  per  litre.  This  powdery 
precipitate  also  contains  five  molecules  of  water  when  dried 
at  100°. 

As  regards  the  colour  of  the  precipitate,  it  is  found  that 
the  normal  green  colour  always  characterises  the  precipitates 
obtained  by  the  addition  to  a  violet  chromic  salt  of  an 
amount  of  alkali  insufficient  to  completely  precipitate  it. 
Ammonium  hydrate  for  instance,  under  this  condition,  yields 
a  yellow-green  precipitate,  whereas  when  added  in  excess 
it  produces  a  violet-blue  precipitate.  Sodium  hydrate, 
again,  when  not  added  in  excess  to  a  solution  of  violet  salt, 
yields  a  green  precipitate  dissolving  in  acids  with  a  violet 
colour,  but  when  even  a  slight  excess  of  soda  is  used  the 
precipitate  dissolves  in  acids  with  a  green  colour.  A  green 
chromic  salt,  precipitated  at  the  boil  with  ammonium 
hydrate  not  in  excess,  yields  a  green  hydrate  forming  green 
salts  ;  with  excess  of  the  reagent  a  pearl-grey  precipitate 
is  produced,  which  dissolves  in  cold  acids  with  a  violet 
colour.  The  uncrystallisable  green  salts  in  time  become 
violet  and  crystallisable.  Etard  states  that  traces  of  potassium 
nitrite  or  thiocyauate  rapidly  induce  this  change.  On  the 
other  hand,  the  author  finds  that  the  addition  to  a  violet 
salt  of  small  quantities  of  sodium  bisulphite  or  borax 
changes  its  colour  into  green,  and  Etard  has  remarked  a 
similar  change  under  the  influence  of  arsenic  acid  and 
arseniates.  From  these  considerations  it  is  inferred  that 
the  difference  in  colour  is  purely  physical  and  of  only 
momentary  value,  as  the  green  salts  at  ordinary  temperatures 
are  slowly  tending  towards  the  stable  violet  state. 
Chemically,  a  green  salt  may  be  defined  by  the  minimum 
temperature  required  for  the  transformation  of  a  violet  salt, 
namely,  6SJ,  or  still  better,  100°,  special  reactions  of  the 
chromic  salts  taking  place  only  at  this  latter  temperature. 

Chromous  Chloride  exists  in  two  modifications,  coloured 
respectively  blue  and  green,  a  fact  which  seems  to  have 
escaped  the  notice  of  chemists.  The  blue  salt  is  obtained 
by  reducing  a  chromic  salt  with  zinc  and  a  little  hydrochloric 
acid ;  it  reduces  stannous  chloride  and  colouring  matters. 
Heated  in  absence  of  air  it  becomes  green,  its  blue  colour 
returning  on  cooling.  When  a  green  chromic  salt  is  reduced 
at  100°  with  zinc  dust,  green  chromous  chloride  is  obtained 
which  only  gradually  passes  into  the  blue  form  ;  the  former 
modification  will  not  reduce  stannous  chloride  at  the  boil, 
hut  does  so  at  lower  temperatures.  The  existence  of  two 
modifications  of  chromous  chloride  explains  the  reason  of 
the  solubility  of  anhydrous  chromic  chloride  in  a  1  per 
cent,  solution  of  chromous  chloride. 

Chromic  Chlorate  possesses  cither  a  green  or  violet 
colour  according   as  it   is  prepared  at  or   below  65°.      As 
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prepared  by  double  decomposition  between  chrome  alum 
and  barium  chlorate  it  holds  in  solution  barium  sulphate, 
which  may  be  precipitated  by  boiling  or  addition  of  hydro- 
chloric acid.  *  hi  heating  a  solution  of  chromium  chlorate 
to  100°,  chlorine  is  evolved  and  the  liquid  becomes  reddish- 
yellow  in  colour,  and  then  contains  chromic  acid  and  oxides 
of  chlorine  ;  this  liquid  constitutes  a  powerful  oxidising 
mixture,  and  at  one  time  was  employed  by  the  author  for 
the  purpose  of  rendering  aniline  blacks  ungreenable. 

The  chromium  salts  have  the  singular  property  of  carrying 
with  them  into  alkaline  solution  the  oxides  of  certain 
metals;  ferric  oxide  thus  dissolves  very  well,  forming  a 
clear  brown  solution  which  keeps  for  weeks  without  deposit- 
ing either  ferric  or  chromic  oxide  ;  cupric  oxide  forms  a 
double  salt  of  a  tine  blue  colour,  depositing  cuprous  oxide 
on  boiling,  and  leaving  sodium  chromate  in  solution.  When 
the  copper  salt  is  in  excess,  the  liquid,  after  boiling,  is  of  a 
greenish-yellow  colour,  and  contains  copper  chromate  along 
with  sodium  chromate,  and  this  liquid,  after  some  months' 
standing,  deposits  chromic  oxide  and  insoluble  copper 
chromate,  becoming  itself  blue,  and  then  containing  no 
chromium  salts.  The  blue  liquid  on  boiling  deposits  a 
mixture  of  cuprous  and  cupric  oxides  ;  if  kept  in  the  cold 
the  blue  colour  again  becomes  green,  depositing  cupric 
oxide  and  eventually  containing  nothing  but  cuprous  oxide. 

Berzelius  has  stated  that  chromic  hydrate  dissolves  easily 
in  sulphurous  acid  in  the  cold,  and  on  boiling  a  green 
powdery  precipitate  of  chromic  sulphite  is  produced.  The 
author  finds  that  the  solvent  action  of  sulphurous  acid  and 
also  that  of  alkaline  bisulphites  is  limited  to  the  chromic 
hydrate  precipitated  in  the  cold  by  ammonia  or  sodium 
hydrate  not  in  excess.  The  yellow-green  solution  of  chromic 
hydrate  in  sodium  bisulphite  after  the  lapse  of  some  time 
deposits  chromic  sulphite,  the  solution  remaining  green. 
Addition  of  a  large  excess  of  ammonia  to  the  freshly-prepared 
green  solution  transforms  it  into  a  magnificent  red  liquid, 
which  probably  contains  a  chromamine  of  the  class  discovered 
by  Fremy.  Such  a  solution  can  be  used  for  mordanting 
cotton  with  chrome,  but  better  results  are  obtained  with  the 
following  mixture  : — 45  parts  of  potassium  bichromate,  20  of 
sodium  carbonate,  100  of  ammonium  bisulphite  of  36°  1!., 
100  of  ammonia,  and  1,000  of  water,  the  pieces  being 
prepared  in  this  solution,  dried,  and  aged  or  steamed. 

The  oxide  of  chromium  obtained  by  strongly  heating  the 
dried  hydrate  is  of  a  grey-black  colour.  Crystallised  chromic 
oxide  may  he  prepared  by  fusing  a  mixture  of  potassium 
bichromate  and  metallic  tin,  being  thus  obtained  in  small 
shining  leaflets  of  a  pale  green  colour,  which  are  not 
att-acked  by  the  strongest  acids. — K.  li. 


Notes  on  the  Dyeing  of  Aniline  Black.     J.  Persoz.     Bull. 
iSoc.  tnd.  Mulhouse,  1889,  609—615. 

This  is  a  sealed  note  deposited  with  the  Industrial  Society 
of  Mulhouse  in  1875,  and  opened  November  1889,  for  the 
purpose,  as  the  author  states  in  a  preface  to  the  note,  of 
showing  the  state  of  advancement  of  aniline-black  dyeing  in 
1875.  At  this  period  several  manufacturers  tit  Itouen, 
notably  Daniel  Fauquet,  were  dyeing  by  a  single  bath 
process,  which  had  previously  been  practised  by  Bretonniere 
of  Laval,  and  others. 

In  a  previous  sealed  note  opened  towards  the  end  of  1871 
the  author  described  a  mode  of  dyeing  aniline-black,  based 
on  the  method  suggested  by  I'araf-Javal,  in  which  potassium 
bichromate  and  aniline  salts  were  employed.  The  modifi- 
cation proposed  consisted  in  applying  the  two  compounds 
separately,  padding  the  cloth  or  saturating  the  yarn  with 
the  solution  of  one  of  them,  and  then  spraying  the  solution 
of  the  other  over  the  surface.  Excellent  results  were  obtained, 
but  the  process  was  not  a  commercial  success,  owing  to  the 
want  of  a  suitable  spraying  machine. 

In  the  present  note  two  methods  for  dyeing  aniline-black 
are  described.  In  the  first  of  these,  several  baths  are  used, 
the  cloth  passing  successively  through  the  various  baths  of 
one  range  and  then  similarly  through  two  or  more  such 
ranges,  being  well  squeezed  on  emerging  from  each  bath. 
The  range  of  baths  employed  is  as  follows :  — 

First  bath :  neutral  solution  of  ferric  uitro-sulphate  at 
2D   1!. 


Second  bath:  100  parts  of  water,  10  of  potassium  bi- 
chromate, 1  of  ammonium  chloride. 

Third  hath:  100  parts  of  water,  10  of  nitric  acid,  7 "5  of 
aniline. 

Fourth  bath  :  water. 

In  the  second  method  the  dyeing  is  effected  in  a  single 
bath.  The  hath  is  composed  of  a  mixture  of  three  solutions 
separately  prepared,  consisting  of  (1)  ammonium  chloride, 
manganese  chloride,  copper  sulphate,  common  salt,  and 
ferric  nitro-sulphate  ;  (2)  potassium  bichromate  and  sulphuric 
acid;  and  (:>)  aniline  salt-  and  chlorate  of  potash.  After 
dyeing,  the  cotton  is  worked  at  50°  in  a  fixing-bath  of 
potassium  bichromate  and  other  oxidising  salts,  then  boiled 
in  a  1  per  cent,  solution  of  acetic  acid,  and  finally  soaped 
for  an  hour  at  the  boil  with  a  0'2  per  cent,  solution  of  soap. 

— E.  B. 


PATENTS. 


Improvements  in  the  Process  and  Mums  for  Dyeing  I  fides. 
.1.  K'risten,  Hriinn,  Austria.  Fug.  Pat.  8191,  May  16, 
1889.      8</. 

The  dressed  hide  which  is  to  be  dyed  is  stretched  over 
a  table  supported  on  a  vertical  shaft  and  capable  of  being 
rapidly  rotated.  A  sufficient  quantity  of  dye-liquor  is  run 
from  a  projecting  swivel  pipe  on  to  the  middle  of  the  table, 
which  is  then  set  in  motion,  the  centrifugal  action  produced 
causing  the  liquor  to  saturate  every  portion  of  the  hide. 
The  table  is  provided  with  a  rimmed  edge  to  prevent  the 
dye-liquor  being  "  thrown  off  horizontally,"  and  is  enclosed 
in  a  tank,  arrangements  being  made  for  returning  to  the 
table  the  liquor  which  collects  in  the  tank.  In  cases  where 
it  is  desirable  to  subsequently  sadden  the  t\\Lt\  colours  with 
iron  or  copper  sulphate,  it  is  recommended,  for  facility  of 
removal  of  the  hide  to  a  separate  table,  that  the  hide  be 
attached  to  a  copper  plate. — F.  II. 


Improvements  in  the  Production  of  Coloured  ( 'ompounds  of 
Gallacetophenone  within  or  upon  Animal  and  Vegetable 

Fibres.  .1.  Y.  Johnson,  Loudon.  From  "  The  Badisehe 
Aniline  und  Soda  Fabrik,"  Ludwigshafen,  Germany. 
Eng.  Pat.  9429,  June  6,  1889.     6d. 

Gai.i.vcktophknoxk  (J.  Prakt.  Ohciu.23,  147 — 538),  when 
combined  with  mordants,  is  capable  of  dyeing  animal  or 
vegetable  fibres.  It  is  employed  preferably  as  a  paste 
containing  10  per  cent,  of  the  dry  substauce,  and  with 
various  mordants  will  give  the  following  colours  :  — 

Yellow. — 37V  lb.  of  gallacetophenone  paste,  15  lb.  of 
aluminium  thiocyanate  of  1*15  sp.  gr.,  7,V  lb.  of  calcium 
acetate  solution  of  1'075  sp.  gr.,  74  lb.  of  acetic  acid  of 
1-045  sp.  gr.,  and  32",  lb.  of  thickening. 

Yellowish-Brown. — 37'    lb.  of  gallacetophenone   paste, 

15  lb.  of  chromium  thiocyanate  liquor  of  1*2  sp.  gr.,  7j  lb. 
of  acetic  acid  of  1*045  sp.  gr.,  and  40  lb.  of  thickening. 

Black. — 37:,-  lb.  of  gallacetophenone  paste,  15  lb.  of 
acetate  of  iron  liquor  of  1  •  116  sp.  gr.,  ~\  lb.  of  acetic  acid 
of  1'045  sp.  gr.,  and  40  lb.  of  thickening. 

The  goods  after  printing  are  subsequently  steamed,  and 
finally  soaped,  washed,  and  dried. — T.  A.  L. 


Improvements  in  Doctors  Employed  in  the  Printing  of 
Textile  Fabrics.  J.  Archer,  Kadcliffe.  Eng.  Pat.  18,145, 
November  13.  1889.    6</. 

The  front  edge  of  the  improved  doctor-blade  is  constructed 
of  two  or  three  layers  of  steel,  brass,  or  other  suitable 
material,  soft-soldered  or  brazed  together,  by  which  means 
increased  strength  and  durability  are  secured,  whilst  the 
necessary  suppleness  anil  elasticity  are  retained  by  the  thin 
back  portion  of  the  blade.  The  same  end  may  lie  gained 
by  constructing  the  blade  out  of  a  single  solid  sheet  of 
metal  of  the  thickness  required  for  tin-  front  edge,  the  back 
pari  being  cut  or  ground  down. — F.  B. 
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VII -ACIDS,  ALKALIS,  AND  SALTS. 

Jtea  at  Determinations  of  the  Specific  Gravities  of  Sulphuric 
Acids  of  different  Strengths,  (i.  Lunge  and  M.  Isler. 
Zeits.  f.  angew.  Chem.  1890,  129—136. 

Foil  a  number  of  years  the  table  of  specific  gravities  given 
by  Kolb  has  been  the  one  used,  as  it  agrees  very  well  with 
that  of  Bincau,  previously  in  general  use.  Bineau  made 
no  determinations  over  98 ■  5  per  cent,  of  H2S04,  but  Kolb 
gave  a  result  for  the  pure  hydrate.  ILSI  )4.  By  a  series  of 
distillations  he  obtained  an  acid  which  he  stated  contained 
99-72  per  cent,  of  the  hydrate.  This  seems  to  be  an  error, 
as  other  observers  have  not  been  able  by  these  means  to 
obtain  an  acid  containing  more  than  98" 5  per  cent.  How- 
ever, to  this  acid  Kolb  added  sulphur  trioxide,  and  heated 
the  mixture  to  200°  in  a  sulphuric  aeid  bath  to  drive  off  the 
excess  of  trioxide  ;  the  product   so  obtained  he  considered 


to  be  the  pure  hydrate  H2S04,  since  his  analysis  of  it 
showed  99- 95  percent.  The  analysis  was  gravimetrically 
performed  with  barium  chloride.  Fresenius  has  shown  that 
in  this  method  of  analysis  several  grave  sources  of  error 
exist,  for  in  strongly  acid  solutions  the  results  are  apt  to 
be  too  low,  whilst  excess  of  barium  chloride  has  a  great 
tendency  to  bring  out  results  which  are  too  high.  Kolb 
gives  no  account  of  any  precautions  used.  Furthermore, 
the  pure  hydrate,  H2S< >,,  gives  off  anhydride  at  a  temperature 
of  30' — 40J,  and  consequently  at  200  ,  the  temperature  at 
which  the  acid  was  said  to  have  been  obtained,  such  a 
product  is  impossible. 

It  has  since  been  repeatedly  shown  that  the  greatest 
concentration  obtainable  by  heating  is  about  98 -.r>  per  cent., 
and  furthermore  that  the  maximum  density  is  attained  with 
a  percentage  of  97  •  5 — 97  ■  7,  from  which  point  up  to  100  per 
ceut.  the  density  decreases.  On  such  grounds  as  these, 
redetermination  of  the  specific  gravity  of  acids  varying  in 
concentration  from  90 — 100  percent,  has  been  made  (Lunge 


Specific  Gravity  of  Sulphuric  Acid. 
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The  specific  gravities  on  the  left-hand  side  refer  to  tho  lower  curve ;  those  on  the  right-hand  side  to  the  upper  curve, 
Lunge  and  Isler,  at  ^~-'  (in  vacuo).  Kolb,  at  15°  C.  (corr.). 
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and  Naef,  C.'hem.  lnd.  iss:t,  :17  ;  this  .1 . »iiin:.l.  ls.su,  279). 
Nevertheless,  the  old  erroneous  table  of  Kolh  for  these 
higher  concentrations  lias  been  retained  without  remark 
by  Bolley  and  Stahlse'hmidt  (" Chemisch-technische  I'liter- 
suchungen,"  1889  edition).  Work  has  also  been  published 
on  this  point  in  recent  years  by  Kohlrauseh,  Schertel, 
Winkler,  and  Mendeleeff.  The  present  publication  of  the 
authors  deals  not  only  with  the  acid  from  90 — lot)  per 
cent.,  but  also  with  aeid  varying  in  concentration  the  whole 
way  below  this.  The  result,  as  seen  from  the  accompanying 
curve,  is  that  more  carefully  conducted  experiments  have 
removed  the  deviations  found  by  Kolh,  and  have  ascer- 
tained the  densities  of  aeid  below  :i  per  cent,  to  be 
decidedly  in  error.  The  percentages  are  given  as  abscissa*, 
the  speeitic  gravities  as  ordinates. 

For  the  purpose  of  the  tables  given  the  curve  was  made 
on  a  large  stale  so  that  accurate  readings  were  obtained 
by  interpolation.  The  results  are  given  for  intervals  of 
1°  Tw.  (intervals  in  specific  gravity  of  -005)  since  the 
Baume  scale  and  the  "rational"  Baume  scale  in  use  are 
so  conventional  as  to  he  to  a  certain  extent  misleading, 
for  the  "  rational  "  scale  is  based  on  the  false  assumption 
that  the  pure  hydrate,  Ih.St  )4,  has  the  sp.  gr.  1  -842  at  15°  C. 


On  the  other  hand  the  reading  00  with  the  sp.gr.  1*842 
is  by  some  taken  for  fuming  sulphuric  acid.  The  con- 
centration of  this  acid,  however,  varies  from  92  to  96  per 
cent,  and  its  true  specific  gravity  at  15  is  I- 830 — 1*8405, 
though  the  commercial  product  possesses  a  specific  gravity 
varying  with  the  amount  of  impurities.  Again,  if  it  he 
assumed  that  66°  on  the  "  rational  "  Baume  be  equivalent 
to  a  specific  gravity  of  1' 842,  then  93  per  cent,  acid  is 
only  65|°,  and  96  per  cent  acid  only  05i    B. 

In  the  tables  the  percentages  are  given  to  hundredths, 
only,  however,  to  enable  more  accurate  determination  to 
the  firs;  decimal  place. 

The  values  given  are  for  the  chemically  pure  substance. 
In  practice,  however,  the  deviations  up  to  about   L'75may 

he  neglected  ;  in  the  case  of  stronger  acids  the  impurities 
present  are  so  considerable  that  the  speeitic  gravities  are 
very  appreciably  higher  than  the  values  given,  so  that  tie' 
buyer  cannot  expect  an  acid  of  sp.  gr.  1*840  to  contain 
95  6  per  cent. 

Observations  should  be  made  as  near  15°  ('.  as  possible, 
or  corrected  by  known  means.  In  the  preparation  of  tin- 
tables  given,  the  experiments  were  made  at  15  ('.  and  the 
results  reduced  by  calculation,  to  water  at  It.  and  vacuum. 


Srii  tin   Gravity  of  Sulphuric  Acid  Solutions  as  determined  by  Lunge  and  Islkk. 
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Specific  Gravity  of  Sulphuric  Acid  Solutions  as  determined  by  Lunge  and  Isler— continued. 


Sp.  Or. 

15°  C. 

at  ca 

(in  Vacuo). 


Degrees 

Haume. 


Degrees 
Twaddell. 


100  Parts  by  Weight  correspond  to 


Per  Out. 
SO,. 


Per  Pent. 
Il.so,. 


Per  Cent. 
60°  Acid. 


Per  Cent. 
50°  Acid. 


1  Litre  contains  in  Kilos. 


SO,. 


H,s<>(. 


60°  Acid. 


50°  Acid. 


1-105 

19-S 

31 

1-160 

19-8 

32 

1-165 

20-3 

33 

1-170 

20-9 

34 

1-175 

21-4 

35 

1-180 

22-0 

36 

1185 

22-5 

37 

1-100 

23-0 

33 

1-185 

23-5 

39 

1-200 

24-0 

40 

1-205 

24-5 

41 

1-210 

2.V0 

42 

1-215 

25-5 

43 

1-220 

26-0 

41 

1-225 

26-4 

45 

1-230 

26  9 

40 

1-235 

27-4 

47 

1-240 

27-9 

48 

1-245 

28-4 

49 

1-250 

28-8 

50 

1-255 

29-3 

51 

1-260 

29-7 

52 

1-265 

30-2 

53 

1-270 

306 

54 

1-275 

311 

55 

1-280 

31-5 

66 

1-285 

32-0 

57 

1-200 

32-4 

58 

1-295 

32  -S 

59 

1-300 

33-3 

60 

1-805 

33-7 

61 

1-310 

31-2 

62 

1-315 

34-0 

63 

1-320 

35-0 

64 

1325 

35-4 

65 

1-330 

35-8 

00 

1-335 

36-2 

67 

1-310 

36-6 

68 

1-345 

37-0 

69 

1-350 

37-4 

70 

1-355 

37-8 

71 

1-300 

38-2 

72 

1-305 

3b  -6 

73 

1-370 

39-0 

74 

1-375 

39-4 

75 

1-3S0 

39-8 

76 

1-385 

40-1 

77 

17-59 

18-11 

18-64 

19-16 

19-69 

20  21 

20  73 

21-26 

21-78 

22-30 

22-82 

23  33 

23-84 

24-36 

24-88 

25-39 

25 -8S 

26-35 

26-88 

27-29 

27-76 

28 '22 

28"69 

29-15 

29-02 

30-10 

30-57 

31-04 

31-52 

31-99 

32-46 

32-94 

33-41 

33-88 

84-85 

3480 

35-27 

35-71 

36-11 

33-58 

37-02 

37-45 

37-89 

38-32 

38-75 

39-18 

39-02 


21-65 

22-19 

22-83 

23-47 

24-12 

24-76 

25-10 

26-04 

26-68 

27-32 

27-95 

23-58 

2921 

29-84 

80-48 

31-U 

31-70 

3228 

32-86 

33  43 

34-00 

3457 

35-14 

35-71 

36-29 

36-87 

37-45 

38-03 

3861 

39-19 

39-77 

40-35 

40-93 

41-30 

42-08 

42'66 

43-20 

43-74 

44-28 

41-82 

45-35 

45-83 

40-41 

40-94 

47-47 

48-00 

4S-53 


27-61 

28-43 

29-25 

30-07 

30  -90 

31-73 

32-55 

33-37 

84  19 

3501 

85 -8S 

36-66 

37  45 

38-23 

39-05 

89-86 

40-61 

41  87 

42-11 

42-81 

43-57 

44-30 

45-03 

45-76 

46-60 

47-24 

47-99 

48-73 

49-47 

50-21 

50-96 

61-71 

52-15 

63-18 

53-92 

54-67 

55-36 

56-05 

56-74 

57-13 

58-11 

58-79 

59-48 

60-15 

60-83 

61-51 

62-19 


31-48 

35-50 

36-53 

37-55 

38-59 

89-62 

40-64 

41-66 

42-69 

41-71 

44-72 

45-78 

46-74 

47-74 

4S-77 

49-78 

50-72 

51-05 

52-58 

53-49 

64-40 

65-31 

56-22 

57-14 

58-06 

68-99 

59'92 

60-85 

61-78 

62-70 

68-63 

64-56 

65-45 

66-40 

67-33 

68-26 

09-12 

69-98 

70-85 

71-71 

72-56 

78-41 

74-20 

75-10 

76-95 

76-80 

77-05 


C203 

0-210 

0-217 

0-224 

0-231 

0-238 

0-210 

0-253 

0-260 

0-208 

0-275 

0-232 

0-290 

0-297 

0-805 

0-312 

0-320 

0-827 

0  331 

0841 

0-343 

0-356 

0-363 

0  370 

0-377 

0-385 

0-393 

0-400 

0-408 

0-416 

0-424 

0-432 

0-439 

0-447 

0-455 

0-462 

0-471 

0-479 

0-486 

0-494 

0-502 

0-509 

0-517 

0-625 

0-533 

0-541 

0-519 


0-248 
0*257 

1 1-206 
0-275 
0-2S3 
0-293 

o-soi 

0-310 

0-319 

0-328 

0  337 

0-346 

0-355 

0-361 

0-373 

0-3S2 

OSI'l 

0-400 

0-409 

0-418 

0-426 

0-435 

0-444 

0-454 

0-462 

0-472 

0-481 

0-490 

0-500 

0-510 

0-519 

0-529 

0-538 

0-548 

0-567 

0-567 

0-577 

0-580 

0-596 

0-605 

0-614 

0-624 

0-633 

0-643 

0  653 

0-002 

0-072 


0-319 

0-830 

0-341 

0-352 

0-363 

0-374 

0-380 

0-397 

0-4*9 

0-420 

0-432 

0-444 

0-455 

0-466 

0-478 

0'490 

0  502 

0-513 

0-521 

0-535 

0-547 

0-553 

0-670 

0-581 

0-593 

0-605 

0-017 

0-629 

0-041 

0-653 

0-665 

0-677 

0-689 

0-702 

0-714 

0-727 

0-739 

0-751 

0-703 

0-775 

0-787 

0-800 

0-S12 

0-SL'l 

0-830 
0  819 
0-861 


0-398 

0-412 

0-426 

0-439 

0-453 

0  467 

0-481 

0-496 

0-511 

1 1 -.-.25 

0  589 

0-558 

0-568 

0-683 

0-598 

0-612 

0-626 

0-640 

0-655 

0-609 

0-033 

0-697 

0-711 

0-725 

0-74O 

0-755 

0-770 

0-735 

0-800 

0-816 

0-830 

0-S45 

0-S60 

0-870 

0"892 

0-908 

0-923 

0-038 

0-953 

0-963 

0-983 

0-998 

1-014 

1-029 

1-014 

1-000 

1-076 
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Specific  Gravity  of  Sulphuric  Acid  Solutions  as  determined  by  Lunge  and  Isler — continued. 


Sp.Gr. 

IS    C. 

at  4    C. 

(in  Vacuo). 

Degrees, 
Baumo. 

Degrees, 
Twaddell. 

100  Parts  by  Weight  correspond  to 

1  Litre  contains  in  Kilos. 

Per  Cent. 

SO,. 

Per  Cent. 
HjS04. 

Per  Cent 

60°  Acid. 

Per  Cent. 
60°  Acid. 

S03. 

H2S04. 

60°  Acid. 

60°  Acid. 

1-390 

40-5 

78 

40-05 

49-06 

62-87 

78-50 

0-557 

0-082 

0-873 

1-091 

1-305 

40-8 

79 

40-48 

4959 

63-55 

79-34 

0-564 

0-692 

0-886 

1-10J 

1-400 

«•! 

80 

40-91 

50-11 

61-21 

80-18 

0-573 

0-702 

0-899 

1-123 

1'405 

41-6 

81 

4133 

50-63 

64-88 

81-01 

0-5S1 

0-711 

0-912 

1-188 

1-410 

42-0 

82 

41-70 

61-15 

65*55 

81-86 

0-589 

0-721 

0-924 

1-164 

1-415 

42-3 

S3 

42-17 

51-66 

66-21 

82-66 

0-597 

0-730 

0-937 

1-170 

1  420 

42-7 

84 

42-57 

52-15 

66'82 

83-44 

0-604 

0-740 

0-949 

1-185 

1-425 

43-1 

85 

42-96 

52-63 

67-41 

84-21 

0-612 

0-750 

0-961 

1-200 

1-430 

43-1 

86 

43-36 

63-11 

68  -06 

Sl-98 

0-620 

0-759 

0-973 

1-215 

1-435 

43-8 

87 

43-75 

53-59 

68-08 

85-74 

0-628 

0-769 

0-986 

1-230 

1-14U 

44-1 

88 

41-14 

54-07 

69-29 

86-51 

0-636 

0-779 

0-993 

1  •  246 

1-415 

444 

89 

4f  63 

54-55 

69-90 

87-28 

0-643 

0-789 

1-010 

1-201 

1-450 

44-8 

90 

41-92 

55-03 

70-52 

88-05 

0-651 

0-798 

1-028 

1-277 

1-155 

45-1 

91 

45-31 

55-50 

71-12 

88-80 

0-659 

0-808 

1-035 

l'2:i2 

1-460 

45-1 

92 

46-69 

05-97 

71-72 

89  -.'..-, 

0-067 

0-817 

1-047 

1-307 

1 '  KG 

45-8 

93 

46-07 

56-  is 

72-31 

90-29 

0-075 

0-827 

1-059 

1-323 

1-470 

40-1 

94 

46-45 

56-90 

72-91 

91-0-1 

0'683 

0-837 

1-072 

1-838 

1-475 

40-4 

95 

46-83 

57-37 

73-51 

91-79 

0-691 

0-846 

1-081 

1-351 

1-480 

46-8 

96 

47-21 

57-83 

74-10 

92-53 

0-699 

0-S56 

1-097 

1-370 

1-485 

47-1 

97 

47-57 

58-28 

74-0S 

93-25 

0-707 

0-S65 

1-109 

1-385 

1-490 

47-4 

98 

47-95 

58-74 

75-27 

93-98 

0-715 

0-876 

1-122 

1-400 

1-495 

47-8 

99 

48-3 1 

59-22 

75-88 

94-75 

0-723 

0-885 

1-134 

1-417 

1-000 

48-1 

100 

48-73 

59-70 

76-50 

95-52 

0-731 

0-896 

1-147 

1-4.13 

1-505 

48-4 

101 

49-12 

60-18 

77-12 

9IV29 

0-739 

0-90IJ 

1-160 

1-449 

1-610 

48-7 

102 

49-51 

60-05 

77-72 

97-04 

0-748 

0-916 

1-174 

1-165 

1-515 

49-0 

103 

49-89 

61-12 

78-32 

97-79 

0-750 

0-926 

1-187 

1-481 

1-520 

49-4 

104 

50-28 

61-59 

78-93 

98-54 

0-704 

0-936 

1-199 

1-498 

1-525 

49-7 

105 

BO-66 

62-06 

79-52 

99-30 

0-773 

0-946 

1-213 

1-511 

1-630 

60-0 

106 

51-04 

62-53 

80-13 

100-05 

0-781 

0-957 

1-226 

1-531 

1-635 

50-3 

107 

Bl-43 

63-00 

80-73 

100-SO 

0-789 

0-967 

1-239 

1-517 

1-540 

60-6 

108 

51-78 

63-43 

81-23 

101-49 

0-797 

0-977 

1-252 

1563 

1545 

50-9 

109 

52-12 

63-85 

81 -SI 

102-16 

0-805 

0-987 

1-264 

1-579 

1-550 

61-2 

111) 

52-46 

or  26 

82-34 

102-82 

0-813 

0-996 

1-276 

1-588 

1555 

51-5 

111 

62-79 

61-67 

82*87 

10.3-47 

0-S21 

1-006 

1-289 

1-009 

1-580 

51-8 

112 

53-12 

65-08 

83-39 

104-13 

0-829 

1-015 

1-801 

1-624 

1-505 

52-1 

113 

53-46 

65-19 

83-92 

104-78 

0-837 

1-025 

1-313 

1-610 

1-670 

52 -4 

111 

63 -SO 

65 '90 

S4-41 

105-41 

0-845 

1-035 

1-325 

1-655 

1-575 

52-7 

115 

54-13 

66-80 

84-95 

loo-os 

0-853 

1-014 

r.vN 

1-671 

1-680 

53-0 

116 

64-46 

60-71 

85-48 

106-73 

o-soi 

1-051 

1-351 

1-686 

1-585 

53-3 

117 

64-80 

67*13 

?6'03 

107-41 

0-869 

1-004 

1-364 

l-TdJ 

1-590 

53-6 

118 

55-18 

67-59 

B6-62 

10S-14 

0-S77 

1-075 

1-877 

1719 

1-595 

53-9 

119 

55'.').') 

68-05 

ST  -20 

10S-S8 

0-886 

1-085 

1-391 

1-737 

1-600 

51- 1 

120 

55-93 

68-51 

87-79 

109-62 

0-895 

1-096 

1-405 

1-754 

1-605 

51-4 

121 

56-30 

68*97 

«'> 

110-35 

0*904 

1-107 

1-419 

1-772 

1-610 

54-7 

122 

56-68 

69'  IS 

88-97 

111-09 

11-913 

Ills 

1-482 

t-789 

1-615 

55-0 

123 

57-05 

69'89 

S9-56 

111-82 

0-921 

1-12S 

1-446 

1-S06 

1-620 

:.:,  ■■: 

121 

57-  HI 

70-32 

90-11 

112-51 

0-930 

1-139 

r  ISO 

1-828 
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Specific  Gravity  of  Sulphuric  Acid  Solutions  as  determine! 

by  Lung 

E  and  Isler — continued. 

Sp.  Gr. 

Degrees 
Baume. 

Degrees 
Twaddell. 

100  1'arts  by -Weight  correspond  to 

1  Litre  contains  in  Kilos. 

15°  C. 
(ill  Vacuo). 

Per  Cent. 
S03. 

Per  Cent. 
HjSO* 

Per  Cent. 
60°  Acid. 

Per  Cent. 
50    Acid. 

S03. 

H»S04. 

60°  Acid. 

50°  Acid. 

1-025 

55'5 

125 

57-75 

70-71 

90-65 

113-18 

0-938 

1-150 

1-473 

1-840 

reso 

55-8 

120 

58-09 

71-16 

91-19 

113-86 

0-947 

1-160 

1-486 

1-857 

1-635 

56-0 

127 

58-43 

71-57 

91-71 

114-51 

0  955 

1-170 

1-499 

1-873 

1-640 

56-3 

128 

58-77 

71-99 

92-25 

115-18 

0-964 

1-181 

1-513 

1-8S9 

1-045 

56-6 

129 

59-10 

72-40 

92-77 

116-84 

0-972 

1-192 

1-526 

1-905 

1-650 

50-9 

130 

59-45 

72-82 

93-29 

110-51 

0-981 

1-202 

1-540 

1-922 

1-055 

67'1 

131 

59-78 

73 '23 

93-81 

117-17 

0-989 

1-212 

1-553 

1-939 

1-600 

57-4 

132 

60-11 

73-04 

9f36 

117-82 

0-998 

1-222 

1-566 

1-950 

1-665 

67-7 

133 

60'  Hi 

74-07 

94-92 

118-51 

1-007 

1-233 

1-580 

1-973 

1-670 

57-9 

134 

60-82 

7f51 

95-48 

119-22 

1-016 

1-244 

1-595 

1-991 

1-675 

58-2 

135 

01-20 

74-97 

96-07 

119-95 

1-025 

1-256 

1-609 

2-009 

1-680 

58-4 

136 

61-57 

75-42 

96-65 

120-67 

1-034 

1-267 

1-623 

2-027 

1-685 

58-7 

137 

61-93 

75-86 

97-21 

121-38 

1-043 

1-278 

1-638 

2-on; 

1-690 

58-9 

138 

62-29 

76-30 

97-77 

122-08 

1-053 

1-289 

1-652 

2-064 

1 '  695 

59-2 

139 

62-64 

76-73 

98-32 

122-77 

1-063 

1-301 

1-667 

2-082 

1-700 

59-5 

140 

63-00 

77-17 

98*89 

123- 17 

1-071 

1-312 

1-681 

2-100 

1-705 

59'7 

111 

63-35 

77-60 

99-44 

12fl0 

1-080 

1-323 

1-696 

2-117 

1-710 

60-0 

112 

63-70 

78-04 

100-00 

124-88 

1-089 

1-334 

1-710 

2-136 

1-715 

60-2 

143 

01-07 

78-48 

100-56 

125-57 

1-099 

1-346 

1-725 

2'151 

1-720 

60'  I 

lit 

64-48 

7S-92 

101-13 

126-27 

1-108 

1-357 

1-739 

2-172 

1-725 

60-6 

115 

01-78 

79-36 

101-69 

126-98 

1-118 

1-309 

1-754 

2-191 

1-730 

60-9 

146 

05-11 

79-80 

102-25 

127-08 

1-127 

1-381 

1-769 

2-2119 

1-735 

61-1 

117 

65-50 

80-24 

102-82 

128-38 

1-136 

1-392 

1-784 

2  "228 

1-740 

61-4 

148 

65-86 

80-68 

103-38 

129-09 

1-146 

1-404 

1-799 

2-217 

1-715 

61'6 

149 

CO- 22 

81-12 

1113-95 

129-79 

1-156 

1-410 

1-814 

2-265 

1-750 

61S 

150 

66-58 

81-56 

10f52 

130-49 

1-165 

1-427 

1-829 

2-284 

1'755 

62-1 

151 

60-94 

S2-00 

105-08 

131-20 

1-175 

1  ■  439 

1-845 

2-303 

1-760 

62-3 

152 

07-30 

82-44 

1  15-64 

131-90 

1-185 

1-451 

1-859 

2-321 

1'765 

i  ;•_••;, 

153 

07-05 

82-88 

106-21 

132-111 

1-194 

1-463 

1-871 

2-340 

1-770 

62-3 

151 

68-02 

83-32 

106-77 

133-31 

1-201 

1-475 

1-890 

2-359 

1-775 

63-0 

155 

03-49 

83-90 

107-51 

134-24 

1-216 

1-489 

1-908 

2-3ei 

1-780 

63-2 

156 

08-98 

St-50 

108-27 

135-20 

1-228 

1-504 

1-928 

2-407 

1-785 

63-5 

157 

69'  17 

85*10 

109-05 

136-10 

1-240 

1-519 

1-947 

2-432 

1'790 

i,:;-; 

1S8 

69-96 

85-70 

109-82 

137-14 

1-252 

1-534 

1-965 

2-155 

1-795 

Ol-o 

159 

70-45 

86-30 

110-58 

138-08 

1-205 

1-519 

1-983 

2-479 

1-800 

04-2 

160 

70-94 

86-90 

111-35 

139-06 

1-277 

1-504 

2-001 

2-503 

1-805 

61-4 

161 

71-50 

87-60 

112-25 

110-16 

1-291 

1-581 

2-026 

2-530 

1-810 

64-0 

102 

72-03 

88-30 

113-15 

141-28 

1-305 

1-598 

2-1148 

2-558 

1-S15 

64  -8 

163 

72-69 

89-05 

IWll 

142-48 

1-319 

1021 

2-071 

2"5S7 

1-820 

05'0 

104 

73T,1 

90-05 

115-33 

144-08 

1-338 

1-639 

2-099 

2-622 

1-821 

.. 

73-63 

90-20 

115-59 

141-32 

1-311 

1-643 

2-104 

2-028 

1-822 

65-1 

73-80 

90-40 

115-84 

144-64 

1-315 

1-647 

2-110 

2-035 

1-823 

.. 

.. 

73-96 

90-00 

116-10 

144-96 

1-348 

1-651 

2-116 

2-613 

l-82t 

65-2 

.. 

71-12 

90-80 

116  -85 

145-28 

1-352 

1-650 

2-122 

2-050 

1-825 

.. 

160 

74-29 

91-00 

i!i;-6i 

145-60 

1-356 

1-061 

2-128 

2-057 

1-826 

65-3 

.. 

7f  19 

91-25 

116-93 

1 13*00 

1-300 

1-060 

2-135 

2-060 

1-827 

74-69 

91-50 

117-25 

140-40 

1-304 

1-671 

2-112 

2-675 
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Specific  Gravity  of  Sulphuric  A.i  id  Solutions   is  determined  nv  Lunge  and  Islfr — continued. 


Sp.  Or. 

1 

Degrees 

100  Parts  by  Weight  correspond  to 

1  Litre  contains  in  Kilos 

16    C. 

:it     j     ,. 

(ill  Vacuo). 

Baume. 

Twaddell. 

Per  a  nt. 
SO, 

PerCent. 
EfeSO* 

PerCent. 
GO   Acid. 

Pi  i  i  .nt. 
50   Acid. 

SO,. 

II  -".. 

Co"  Acid. 

50°  Acid. 

1-828 

G51 

.. 

:  i -si; 

91-70 

117-51 

1111-72 

1-36S 

1-676 

2-14S 

2-082 

1-828 

75'03 

91-90 

117-70 

147-04 

1-372 

1-681 

2-151 

2-089 

1-830 

168 

75-19 

92-10 

118-02 

117-3.1 

1-376 

L-685 

2  159 

2-696 

1-S31 

1 15  "5 

75-35 

92  30 

118-27 

147-68 

1-38  i 

1-690 

2  165 

2-704 

l'S32 

- 

75-53 

92-52 

11S-56 

148-03 

1-381 

1-695 

2-172 

2-711 

rS33 

65-11 

75-7-' 

92-75 

118-S5 

11S-40 

1-388 

1'7imI 

2-178 

2-720 

1-834 

75-96 

93-05 

119-23 

148-88 

1-393 

1-706 

2- 186 

2-730 

1-835 

65-7 

167 

70-27 

93-13 

119-72 

149-49 

1-400 

1-713 

2-196 

2  743 

1-836 

.. 

76-57 

93-80 

120-19 

150-08 

l-li.l 

1-722 

2-2H7 

2-755 

1-837 

76-90 

94-20 

120-71 

15'. -72 

1-412 

1730 

2217 

2-769 

1-538 

65-3 

77-23 

91-60 

121-22 

151-311 

1-419 

1-7:19 

2- 22S 

2-7S2 

1S3? 

77-55 

93-00 

121-74 

152-00 

1-426 

l-71-> 

2-239 

2-795 

1   840 

650 

16S 

78-04 

95-60 

122-51 

152-90 

1 '  136 

1-759 

2-254 

2-814 

1-8»S 

7833 

95'95 

122-96 

153-52 

1-411 

1-765 

2-262 

2  sj:, 

1-S410 

.. 

79-19 

9700 

124-30 

155-20 

1-458 

1-786 

2-288 

a  -:.; 

1-8415 

79-76 

97-70 

125-20 

156-32 

1-469 

1-799 

2-3115 

2-879 

1-8410 

SO -16 

98-20 

125-84 

157-12 

1-176 

1-808 

2-317 

2-893 

1'8405 

80-57 

98-70 

128-  IS 

157  92 

1-483 

t-816 

1  328 

1-8400 

.. 

80-98 

99-20 

127-12 

15S-72 

1-490 

1-826 

2-339 

2-920 

1-8305 

Bl-18 

99-13 

127- 11 

159-12 

1-494 

1830 

2-344 

2-liJT 

1-8390 

- 

81-33 

99-70 

127-76 

159-52 

1-497 

1-834 

2-349 

2-933 

1-S3S3 

" 

81-59 

99-95 

128-08 

159-92 

1-500 

1-838 

2-355 

2-910 

-T.  L.  B. 


On  the  Production  of  Sulphuretted  Hydrogen  from 
Solutions  of  Calcium  Sulph-hydrate  by  menus  of  Steam. 
B.  Deuteeom  and  F.  Eothe.  Chem.  Ind.  13,  25—28. 
A  detailed  account  of  experiments  on  a  semi-industrial 
scale  illustrated  with  tables  showing  the  course  of  the 
reactions  and  the  quantitative  results  obtained.  On  heating 
a  solution  of  calcium  sulph-hydrate  to  boiling,  sulphuretted 
hydrogen  is  evolved  and  crystalline  calcium  hydrate  de- 
posited. When  the  solution  has  a  density  above  20°  B. 
scarcely  any  -team  is  evolved  until  that  density  is  reached, 
whilst  'solutions  of  less  density  give  off  steam  only  until 
£0°  B.  is  reached,  the  result  being  that  steam,  sulphuretted 
hydrogen,  and  calcium  hydrate  are  formed  simultaneously 
only  when  the  boiling  solution  has  a  density  of  20  B.  and 
the  density  of  the  filtered  liquid  is  preserved  until  the  \i  hole 
is  evaporated  to  dryness  and  all  the  sulphur  is  giveu  off. 
Miller  and  ( Ipl  found  that  this  decomposition  is  partially 
accomplished  on  passing  steam  into  the  solution,  and 
Hasenclever  (this  Journal,  1890,  182)  has  worked  out  this 
reaction  on  a  practical  scale.  The  results,  however,  were 
obtained  with  too  large  an  expenditure  of  steam,  and  the 
author,  in  proceeding  on  the  same  lines,  has  arrived  at  a 
like  conclusion.  The  solutions  of  calcium  sulphydrate  are 
obtained  by  passing  steam  through  a  series  of  receptacles 
containing  rat  waste  and  water,  and  the  author  has  treated 
such  solutions  with  steam  superheated  to  140  to  160  ,  and 
under  a  pressure  of  ■"'  to  fi  atmospheres.  The  sulphuretted 
hydrogen  evolved  «as  absorbed  by  milk  of  lime  for  the 
purpose  of  measurement.  In  one  series  of  experiments  100 
parts  of  sulphur  were  evolved  as  sulphuretted  hydrogen  at 
an  expenditure  of  C.7K  parts  of  coal  used  for  generating  the 
steam.  Calculations  based  on  the  thermo-chemical  condi- 
tions  of  the  reaction  show  that  the  heat  required  for  the 
1 luction  of  1  part  of  sulphur  should  be  furnished  by  1-51 


parts  of  steam,  but  as  the  heat  supplied  in  this  way  has  a 
low  potential,  the  practical  results  necessarily  fall  much 
below  the  theoretical.  More  favourable  results  were  obtained 
with  an  expenditure  of  20  parts  of  steam  orli-1  parts  of 
coal  for  1  part  of  sulphur  evolved,  but  the  yield  is  still  far 
below  that  required  for  profitable  working.  A  further 
drawback  is  the  length  of  time  taken  by  the  reaction,  ami 
its  incompleteness,  as  the  solutions  are  only  partially 
denuded  of  sulphur.  The  deposited  lime  was  found  to 
consist  of  72  per  cent,  of  t'a(OH)..,  20  per  cent,  of  Ca(  M  >,, 
0-5  per  cent,  of  CaS< »,,  and  7  per  ceut.  of  H20,  and  was 
far  inferior  to  ordinary  slaked  lime  for  the  production  of 
bleaching  powder  or  for  causticising  soda  liquors. —  G.  II.  li. 


The    Degree  of  Exhaustion    of  Cases.     K.    W.  Jurisch. 

Chem.  Ind.  13,  46—48. 
When  a  stream  of  gas  is  used  for  the  purpose  of  carrying 
out  a  chemical  reaction,  and  no  foreign  gas  is  mixed  with  it 
during  the  process,  the  degree  of  exhaustion  (Ausniitz- 
ungsgrad)  may  he  found  from  the  amount  of  the  active 
constituent  contained  in  the  in-coming  and  out-going  streams 
respectively.  Suppose,  for  example,  that  the  carbonic  acid 
from  a  limekiln  is  employed  for  the  purpose  of  precipitating 
out  sodium  bicarbonate  in  the  ammonia-soda  process,  or 
magnesium  carbonate  in  the  manufacture  of  magnesia,  8tc, 
or  for  the  purpose  of  converting  solid  substances  into 
carbonates  or  bicarbonates :  the  reaction  takes  place  by  an 

abstraction  of  carbonic  acid  from  the  Stream  of  gas,  so  that 
it  is  poorer  in  carbonic  acid  after  the  process. 

Let  V  denote  the  percentage  (by  volume)  of  carbonic 
acid  originally  present  in  tin-  limekiln  gas,  and  the  per- 
centage by  '■  (again  by  volume)  of  carbonic  acid  in  the 
gas   alter   the   reaction.     The   degree  of  exhaustion    of  the 
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and  . 


carbonic  acid  (a  factor  of  considerable  importance  in 
following  the  course  of  the  process)  is  in  man;  factories 
wrongly   calculated  on  the  assumption  that  the  difference 

V  —  v  represents  the  volume  of  the  carbonic  acid  absorbed. 
On  this  assumption  the  degree  of  exhaustion  would  be 
simply  given  by  the  proportion — 

V :  V  —  v  =   100  :  n 
_  100  (V  -  f) 
V 

This,  however,  is  incorrect ;  v  does  not  relate  to  the  same 
volume  as  V  ;  for  a  reduction  in  the  volume  of  the  gas 
has  been  caused  by  the  absorption  of  some  of  the  carbonic 
acid. 

Let  us  follow  out  more  closely  the  process,  beginning 
with    100   volumes    of  the   limekiln   gas.       This    contains 

V  volumes  of  carbonic  acid  and  (100  —  V)  volumes  of 
inert  gases  which  pass  through  the  process  unchanged. 
That  these  latter  are  of  service  in  certain  ways  is  true,  but 
this  does  not  concern  us  at  present.  A  portion  of  the 
volume  A'  of  carbonic  acid  is  absorbed :  suppose  x  to  denote 
the  volume  of  carbonic  acid  left.  The  bulk  of  the  original 
gas  has  now  been  reduced  in  the  proportion  of  100  to  K, 
where — 

R  =  100  -  V  +  x 

The  gas  now  contains  only  x  volumes  of  carbonic  acid  to 
(100  —  V)  volumes  of  inert  gases.  If  (as  before)  its 
volume-percentage  of  carbonic  acid  be  denoted  by  r,  then 
it  may  be  stated  to  contain  (100  —  o)  volumes  of  inert 
gases  to  v  volumes  of  carbonic  acid.  These  facts  may  be 
tabulated  as  below : — 


Components. 


In-going  Gas. 
Volume. 


Out-going  Gas. 


Percentage 
Volume.         Composition  by 
Volume. 


Carbonic  acid , . . 
Inert  gases 


Gas. 


ioo  -  v 


100  -  V 


100  -  V  +  x 


100  -v 


It    is    now    evident    that   *   can  be   calculated    from    the 
proportion — 

100  :v  =  (100  -V  +  x):  x 

100  -  V 


and  /.  x  = 


1U0 


R  =  100  -  V  + 


100 


100- 


100. 


100  -  V 

Too  -  v  ■ 


V  -  x  =  V 


R  also  represents  the  volume  of  the  out-going  gas  as  a 
percentage  of  that  of  the  in-going  gas. 

If  from  the  volume  V  of  the  carbonic  acid  originally 
present  be  substracted  the  volume  x  of  that  which  remains, 
there  is  obtained  for  the  volume  of  the  absorbed  carbonic 
acid  the  expression — - 

100-v.^ioo-^u; 

100  -  o  100  -  v 

The  degree  of  exhaustion  (y)  of  the  carbonic  acid  in  the 
form  of  a  percentage  of  the  amount  employed,  may  then 
be  found  the  proportion — 

V:ioojy_-Jo=100:y 

100  -  v 

100  (V  -  ») 


and 


100. 


(100   -  r)  V 


The  writer  discusses  the  difference  between  the  true 
value  (#)  of  the  degree  of  exhaustion  and  the  incorrect,  but 
commonly-used,  value  (n),  and  proceeds  to  find  when  this 
difference  (i.e.,  the  error)  reaches  its  maximum.  Calcula- 
tions and  tabulated  results  are  given  for  dilute  chlorine  gas 
(Hurter-Deacon  process,  where  V  =  10  per  cent.),  for  strong 
VVeldon  gas  (V  =  50  per  cent.),  for  limekiln  gases  (V  =  ISO 
per  cent,  of  carbonic  acid),  and  for  strong  carbonic  acid 
such  as  is  obtained  by  decomposing  limestone  with  hydro- 
chloric acid  or  by  heating  sodium  bicarbonate  (V  =  90  per 
cent.).  For  these  the  original  paper  must  be  referred  to. 
It  is  shown  that  the  error  is  greatest  when  the  mixture 
is  richest  in  the  active  constituent,  and  when  the  diminution 
in  volume  on  account  of  the  absorption  is  greatest. — 1).  E.  J. 


The   reduction    in   volume   is   therefore   in    the    ratio   of 
100  to  R,  where — 


This  formula  is  clearly  applicable  to  any  other  ease  in 
which  a  gas  suffers  partial  absorption  (e.g.,  for  chlorine  in 
the  manufacture  of  chlorine  products),  but  the  volume  of  the 
inert  gases  must  remain  constant  during  the  process. 


On    the  Manufacture  of  Anhydrous    Sulphuric   Arid    in 
Fiance.     Chem.  Ind.  13,  IS— 49. 

Anhydrous  sulphuric  acid  is  now  made  on  the  manufacturing 
scale  in  the  Maletra  works  at  Quevilly  by  Lunge's  patent 
freezing  process.  The  firm  referred  to  holds  the  monopoly 
of  the  use  of  this  process  in  France,  and  an  account  of  the. 
method  of  working  it  lias  been  given  by  their  chemists, 
Osterburger  and  Capelle  (this  Journal,  1890,  390—391). 

The  concentrated  acid  of  commerce  usually  contains  only 
90 — 93  per  cent,  of  pure  acid,  and  as  stronger  acid  is  now 
frequently  required  for  manufacturing  purposes,  it  has 
latterly  been  produced  (up  to  97 — 98  per  cent.)  by  con- 
centration in  platinum  vessels,  of  which  specimens  were 
shown  in  (.'lass  51  at  the  Paris  Exhibition.  It  has  now 
been  found  at  the  Maletra  works  that  Lunge's  freezing 
process  can  be  satisfactorily  carried  out  on  the  large  scale. 
The  commercial  acid  is  first  concentrated  in  platinum  vessels, 
and  it  is  advisable  to  bring  it  up  to  a  strength  of  96 — 97  per 
cent.,  for  the  mother-liquors  from  the  process  are  then  found 
to  contain  as  much  as  91 — 95  per  cent,  of  H2S04.  The  acid 
is  cooled  and  transferred  to  a  reservoir  standing  at  a  higher 
level  than  the  "  filling  apparatus."  This  is  made  of  iron, 
and  is  divided  by  vertical  partitions  into  a  number  of  com- 
partments, each  connected  to  a  cell  of  the  cooling  apparatus 
beneath.  (Each  cell  contains  about  12j  kilos,  of  acid.)  The 
cooling  is  effected  by  means  of  a  solution  of  calcium  chloride 
kept  at  a  temperature  of  —  20°  by  an  ice  machine.  In  this 
solution  are  placed  the  iron  cells. 

In  order  to  empty  the  cells  containing  the  frozen  acid, 
they  are  placed  for  a  very  short  time  in  hot  water,  so  as  to 
loosen  the  crystals  from  the  sides  of  the  cells.  The  crystals 
arc  then  separated  from  the  strong  mother-liquor,  and  placed 
in  an  enamelled  reservoir,  which  is  heated  by  steam  or  hot 
water.  From  this  the  melted  acid  is  transferred  directly  to 
vessels  suitable  for  transport. 

Xo  information  is  given  respecting  cost  of  manufacture. 
If  this  be  not  too  high  the  process  should  be  of  great  value 
in  preparing  concentrated  acid  suitable  for  the  manufacture 
of  nitroglycerin  and  celluloid,  for  dissolving  indigo,  purifying 
mineral  oils,  &c. — D.  E.  J. 


Th, 


Employment   of  Atmospheric   Oxygen.     G.  Kassner. 
Chem.  Ind.  13,  104— lOfi  and'  120—123. 

See  this  Journal,  1890,  187—188. 


On   the  Compounds  of  the  Alkali  Metals   with  Ammonia. 

H.  W.  Bakhuis-Roozeboom.      Compt.  Rend.  HO,  131— 

137. 
A  criticism  of  the  researches  on  sodammonium  (Compt. 
Rend.  109  900)  by  Joannis,  who  found  that  the  saturated 
solution  .if  sodammonium  in  liquid  ammonia  had  a  vapour 
tension  equal  to  the  tension  of  dissociation  of  the  solid 
sodammonium.  The  author  declares  this  to  be  impossible 
except  at  one  definite  temperature  C,  the  point  of  inter- 
section of  two  distinct  curves  representing,  (1),  A  D  the 
variation  of  vapour  pressure  with  temperature  of  a 
heterogeneous  system  composed  of  solid  sodammonium,  a 
solution  of  sodammonium  in  liquid  ammonia,  and  ammonia 
was.  (2),  U  C  the  variation  of  vapour  pressure  with  tempe- 
rature of  a  system  composed  of  sodium,  solid  sodammonium 
and  ammonia  gas  intersect  in  a  point. 
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He  compares  Joannis's  observations  with  those  of  Lescceur 
(Recherches  sur  la  dissociation  des  hydrates  salins,  Lille, 
1888)  on  solutions  of  the  hydrates  SrCL,  6  H20,  and 
Na.,HP04,  7  H.,0,  and  with  his  own  researches  on  the 
hydrates  of  calcium  chloride.  References  given  for  the 
author's  general  theory  to  Rec.  Trav.  Chini.  Pays  Bas., 
t.  III.— VII  and  VIII.,  1— 14G.  He  predicts  that  at  a 
temperature  above  C.  solid  sodammonium  will  decompose 
into  the  system  :  -solid  sodium  +  ammoniacal  solution  of 
sodammonium'  +  ammonia. — P.  J.  H. 


On  the    Compounds  of  the  Alkali  Metals  with  Ammonia. 

Joannis.     Compt.  Rend.  110,  238—240. 
An  answer  to  the  note  by  Roozebooni  (see  preceding  abstract). 
The  author  confirms  the  results  previously  obtained  at  0  : 

(1)  by  observing  the  vapour  pressures  with  greater  accuracy  ; 

(2)  by  showing  that  at  that  temperature  the  saturated 
solution  of  sodammonium  in  liquid  ammonia  cannot  have  a 
higher  vapour  tension  than  the  solid  sodammonium,  since 
this  solution  does  not  act  on  metallic  sodium  to  form  the 
solid  sodammonium.  He,  moreover,  disproves  the  accuracy 
of  Roozeboom's  prediction  that  there  exist  two  curves  which 
intersect  only  iu  one  point,  by  showing  that  sodammonium 
and  its  saturated  solution  possess  identical  vapour  tensions 
between  -  10°  and  +  22-4°. 

The  saturated  solution  was  never  found  to  decompose 
directly  into  ammonia  and  metallic  sodium  iu  the  experi- 
ments made.  But  it  is  quite  possible  that  this  may  occur  at 
a  temperature  beyond  the  highest  one  as  yet  employed 
(  +  26°  with  a  pressure  of  426  cm.). 

Potassammonium  and  its  saturated  solution  in  liquid 
ammonia  have  the  same  vapour  pressure  at  0°  and  4  8 '44°. 
(See  also,  for  the  theoretical  discussion,  Lescceur,  Compt. 
Rend.  U0,  275— 277.)— P.  J.  H. 


On  the  0.rides  of  Manganese.     1st  Part.     The  Psilomelanes 

and  Wads.  A.  Gorgeu.  Compt.  Rend.  HO,  247—249. 
From  the  examination  of  a  certain  number  of  wads  and 
psilomelaues,  the  author  concludes  that  these  minerals  are 
to  be  considered  as  true  hydrated  acid  manganites,  the 
composition  of  the  most  characteristic  specimens  being 
represented  by  the  formula  (3  MnOsRO  +  1  to  3  HsO), 
where  R  stands  for  Mn,  Ba,  Ca,  K.,,  &c.  They  are  extremely 
stable  salts;  repeated  treatment  with  boiling  dilute  nitric 
acid  only  extracts  a  small  quantity  of  the  base  from  the 
finely  powdered  mineral. — P.  J.  H. 


Chromium    O.vides   and    Salts.      Prud'honime.     Bull.   SoC. 
Ind.  Mulhouse,  1889,  599—609. 

See  under  VI.,  page  499. 


PATENTS. 

Improvements   in  and   connected   with  the  Obtainment  oj 

<  7/ Inline  and  Sulphate  of  Lime.      A.  Campbell,  London, 

and  \V.  Boyd,  Glasgow.     Kng.   Pat.  3407,  February  26, 

1889.     6d. 

Aftkk  the  evolution  of  chlorine  in  the  ordinary   way  by 

heating  a  mixture  of  hydrochloricacid,  peroxide  of  manganese, 


and  water,  a  solution  of  chloride  of  manganese  remains. 
The  invention  consists  iu  obtaining  a  large  additional 
quantity  of  chlorine  from  this  chloride  of  manganese,  and 
from  a  further  quantity  of  chloride  of  manganese  obtained 
by  treating  calcium  chloride  with  sulphate  of  manganese, 
and  in  combining  "  the  various  processes  in  such  a  manner 
as  to  economically  obtain  a  large  aggregate  production  of 
chlorine  whilst  repeatedly  reconverting  and  re-using  the 
manganese  and  making  sulphate  of  lime  as  a  useful  by- 
product." 

Chloride  of  calcium  from  either  the  Weldon  or  Dunlop 
manganese  recovery  process,  or  obtained  in  any  other 
suitable  known  way,  is  treated  with  a  nearly  equivalent 
quantity  of  sulphate  of  manganese,  preferably  keeping  the 
mixture  neutral  or  slightly  acid  so  that  the  sulphate  of  lime 
which  is  precipitated  may  be  as  pure  as  possible.  This 
precipitate  is  allowed  to  settle,  and  then  is  filtered,  washed, 
and  dried. 

Of  the  solution  of  chloride  of  manganese  thus  obtained, 
about  60  — 70  per  cent,  are  mixed  with  the  neutralised  residual 
liquor  from  ordinary  chlorine  stills  and  is  worked  up  for 
the  recovery  of  the  manganese  it  contains  either  by  the 
Weldon  or  Dunlop  process.  "  Instead  of  using  simple  milk 
of  lime  in  the  Weldon  re-oxidising  process,  we  prefer  to 
mix  the  lime  after  slaking  iu  the  solution  of  chloride  of 
calcium,  iu  which  it  dissolves  to  some  extent,  thereby 
obtaining  a  thinner  liquor  or  one  with  less  water  for  a  given 
quantity  of  lime,  and  diminishing  the  quantity  of  fuel 
required  for  concentrating  solutions.  Or  we  may  use  milk 
of  lime  formed  with  washings  from  other  parts  of  the 
processes." 

The  remaining  30 — 40  per  cent,  of  chloride  of  manganese 
solution  is  concentrated  to  a  suitable  density  such  as 
60° — 70°  Tw.,  and  after  mixing  with  an  equivalent  proportion 
of  mud  which  has  been  washed  free  from  calcium  compounds, 
is  run  into  a  still  where  it  is  heated  with  a  quantity  of 
sulphuric  acid  equivalent  to  the  chlorine  present ;  all  or 
nearly  all  the  chlorine  is  liberated,  and  sulphate  of  manganese 
is  left  iu  solution.  This  sulphate  of  manganese  is  neutralised 
with  washed  peroxide  of  manganese  mint,  and  after  settling, 
the  clear  liquor  is  used  for  treating  chloride  of  calcium  as 
above  described. 

In  the  operation  by  which  chlorine  is  liberated  by  heating 
the  mixture  of  sulphuric  acid  and  chloride  of  manganese 
with  manganese  mud,  it  is  necessary  that  the  mud  and 
chloride  should  be  freed,  as  far  as  possible,  from  calcium 
compounds.  To  effect  this,  mud  from  the  Weldon  or 
Dunlop  processes  is  treated  in  a  chlorine  still  witli  an 
excess  of  hydrochloric  acid  sufficient  to  dissolve  all  the 
calcium  present.  After  driving  off  the  chlorine,  as  in  the 
ordinary  process,  the  liquor  is  drawn  off,  allowed  to  settle, 
and  may  then  be  used  in  the  manganese-recovery  parts  of 
the  processes,  or  may  be  mixed  with  sulphate  of  manganese 
to  form  sulphate  of  calcium.  By  a  modification  of  this 
method  of  working  instead  of  running  the  mud  containing 
calcium  into  the  chlorine  still,  it  may  be  treated  with 
chloride  of  manganese  liquor  sufficient  to  convert  most 
of  the  linn-  present  into  chloride  of  calcium  ;  the  mini  after 
settling  is  then  treated  with  the  residuary  liquor  from  the 
stills,  so  that  the  free  acid  remaining  in  such  liquor  may 
convert  any  remaining  lime  into  chloride  of  calcium.  After 
drawing  off  the  clear  liquor  the  remaining  mud  is  filtered, 
pressed,  ami  washed  to  render  it  practically  free  from 
calcium  chloride  ;  the  weak  washings  from  the  precipitated 
sulphate  of  calcium  which  contain  chloride  of  manganese 
may  be  advantageously  used  for  washing  the  mud.  The 
manganese  cakes  obtained  are  then  mixed  with  a  solution 
of  chloride  of  manganese  and  run  into  a  still  along  with 
sulphuric  acid.  The  peroxide  is  preferably  used  in  excess, 
so  that  the  residual  liquid  is  neutral,  and  this  excess  can, 
after  expelling  the  chlorine,  be  separated  by  settling  or 
filtering  and  added  to  fresh  material. 

Impurities  which  tend  to  accumulate  are  from  time  to 
tin].'  separated  by  precipitation  from  a  suitable  proportion 
of  the  residual  liquor  of  the  stills  in  which  the  first  portion 
of  the  chlorine  i-  evolved,  and  the  purified  liquor  is  then 
returned  to  the  remainder. — H.  S.  P. 


Slay  31,  1890.] 
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An  Improved  Process  and  Apparatus  for  the  Manufacture 
and  Transport  of  Liquid  Chlorine.  J.  15.  Haunay,  Loch 
Long.     Eug.  Pat.  4037,  March  7,  1889.     8<i. 

The  inventor  produces  "  gaseous  chlorine  in  any  known 
manner  under  a  little  pressure,  sufficient  to  cause  it  to 
bubble  through  water  contained  and  agitated  in  a  series 
of  vessels  which  are  kept  cooled  to  about  freezing  point. 
In  each  of  these  vessels,  through  which  the  chlorine  passes 
successively,  a  portion  of  the  chlorine  forms  a  combination 
with  water,  producing  a  crystalline  deposit."  This  deposit 
forms  most  rapidly  in  the  first  vessel,  and  more  slowly  in 
succeeding  ones.  When  a  sufficient  amount  of  deposit 
has  formed  in  the  first  vessel,  it  is  disconnected,  and  the 
second  vessel  then  becomes  the  first  in  the  series,  and  so 
on.  The  crystalline  deposit  is  removed  and  freed  from 
water  by  squeezing,  and  then  charged  into  a  strong 
vessel  with  a  funnel-shaped  bottom,  having  a  small  outlet. 
On  closing  this  vessel  and  applying  heat  externally,  the 
chlorine  separates  from  the  water  with  which  it  was  com- 
bined, and  subsides  in  the  liquid  condition  to  the  bottom, 
while  the  water  floats  above  it.  "  To  the  bottom  of  the 
separating  vessel  (preferably  with  ail  intermediate  vessel 
which  may  be  charged  with  sulphuric  acid  to  trap  any 
water  accompanying  the  chlorine)  is  connected  one  of  the 
holders  in  which  the  liquid  chlorine  is  charged  for  transport." 
The  holder  is  a  thin,  strong,  steel  tube,  closed  at  one  end, 
and  litted  at  the  other  end  with  a  projecting  boss,  into  which 
a  plug  can  be  screwed.  This  plug,  before  the  holder  is 
charged,  is  contained  in  a  tube  attached  to  the  boss,  this 
tube  being  connected  to  the  separating  vessel  by  a  lateral 
branch  provided  with  a  valve.  The  valve  being  opened, 
the  liquid  chlorine  passes  into  the  holder  ;  the  plug  is  then 
screwed  home,  and  the  holder  detached.  When  it  is  desired 
to  use  part  of  the  chlorine  contained  in  the  holder,  a  branch 
tube,  similar  to  that  employed  for  charging,  may  be  con- 
nected to  the  boss,  and  the  plug  can  be  unscrewed. 
Drawings  of  the  apparatus  accompany  the  specification. 

— H.  S.  P. 


Improvements  in  the  Manufacture  of  Anhydrous  Chloride 
of  Magnesium  and  in  the  Production  of  Chlorine  there- 
from. W.  L.  Wise,  London.  From  Solvay  and  Co., 
Brussels,  Belgium.    Eng.  Pat.  4417,  March  13, 1889.     6</. 

A  common  feature  in  all  the  processes  for  obtaining  chlorine 
from  magnesium  chloride  is  the  heating  in  a  current  of  air 
of  a  mixture  of  chloride  of  magnesium  aud  magnesia  in  the 
solid  state.  The  chief  difficulty  in  these  processes  is  caused 
by  the  pulverulent  condition  assumed  by  the  material  during 
its  decomposition ;  further,  a  mass  of  magnesia  is  treated 
which  merely  serves  as  a  support  and  does  not  itself  yield 
chlorine.  By  this  invention  these  disadvantages  are  over- 
come by  decomposing  anhydrous  chloride  of  magnesium  in 
the  fused  state  by  a  current  of  hot  air.  The  process 
comprises  two  stages ;  1,  the  preparation  of  anhydrous 
magnesium  chloride  ;  2,  the  production  therefrom  of 
chlorine. 

The  anhydrous  magnesium  chloride  is  prepared  from  the 
magnesium  chloride  of  commerce,  which  is  a  concentrated 
solution,  or  from  the  crystallised  salt  MgCl.,,  6  H20.  By 
heating  this  salt  at  a  temperature  below  120°  C.  it  can  be 
brought  to  contain  about  80  per  cent,  of  anhydrous  salt 
without  fusing  and  without  giving  off  hydrochloric  acid, 
When  once  brought  to  this  condition  it  will  stand  a  still 
higher  temperature  without  fusing  or  giving  off  HC1,  and 
almost  the  whole  of  the  water  of  crystallization  can  be 
expelled  ;  but  during  the  first  part  of  this  operation  the 
point  of  fusion  is  very  nearly  reached  so  that  the  dessieation 
requires  considerable  care,  and  in  order  to  render  the  opera- 
tion more  practicable,  the  following  process  is  adopted  :  A 
hot  concentrated  solution  of  hydrated  magnesium  chloride 
is  mixed  with  50  per  cent,  of  anhydrous  MgCl2.  On  cooling 
this  gives  a  compact  mass  which  is  broken  into  pieces  and 
heated  in  a  vertical  and  continuous  action  apparatus  by  a 
current  of  hot  air.  In  this  way  it  can  be  heated  to  300°  or 
400°  C.  without  melting,  whilst  the  original  salt  would  melt 
at  115°  C.  The  anhydrous  chloride  may  be  also  mixed 
with  the  hydrated  crystallized  salt  instead  of  with  a  solution 


of  it.  The  current  of  air  employed  is  first  dried  by  suitable 
means  such  as  sulphuric  acid  or  chloride  of  calcium,  and  it 
may  be  made  to  circulate  through  the  apparatus  so  as  to  bo 
used  over  aud  over  again  ;  as  it  merely  acts  as  a  vehicle  for 
carrying  off  water,  any  other  suitable  gas  may  be  used 
instead  of  air  if  required. 

To  obtain  chlorine  from  the  anhydrous  magnesium 
chloride  this  salt  is  fused  aud  subjected  at  a  red  heat  to  the 
action  of  a  current  of  air.  It  is  considered  advantageous 
to  melt  the  magnesium  chloride  in  a  crucible  or  in  a  vessel 
resembling  a  Bessemer  converter,  either  by  heating  from 
the  outside  or  by  the  heat  supplied  by  the  current  of  air 
which  enters  by  a  lower  tuyere  or  a  "  bubbling  tube."  In  any 
case  the  current  should  not  enter  through  the  bottom  of  the 
vessel  as  a  zone  of  quiet  fusion  should  be  left  underneath 
the  air  inlet.  The  magnesia  formed  by  the  action  of  tho 
air  on  the  molten  chloride  is  dense  and  collects  on  the 
bottom  of  the  vessel  whence  it  cau  be  removed  by  scooping 
it  out  or  drawing  it  off  through  a  tap  hole.  The  maguesia 
thus  obtained  is  contaminated  with  a  small  quantity  of 
magnesium  chloride  from  which,  if  desired,  it  may  readily 
be  freed  by  washing. 

The  current  of  chlorine  obtained  contains  15  to  20  per 
cent,  of  chlorine,  and  this  percentage  is  maintained  invariable 
from  the  beginning  to  the  end  of  the  operation. — H.  S.  P. 


Improvements  in  the  Treatment  of  Black  Ash  and  Alkali 
Waste  to  obtain  Sulphuretted  Hydrogen,  Sulphur,  and 
Cement,  and  in  Apparatus  employed  therein.  James 
Hargreaves,  T.  Robinson,  and  John  Hargreaves,  Widnes. 
Eng.  Pat.  G968,  April  26,  1889.     8d. 

The  apparatus,  which  is  made  of  iron,  is  a  combination  of 
black-ash    lixiviating   tanks    aud   of  carbouators,  the  two 

Fig.  1. 
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operations  being  carried  out  in  the  one  vessel.  The  black 
ash  is  supported  on  movable  perforated  grids,  by  which 
means  both  the  lixiviation  and  the  carbonation  are  facilitated. 
In  Figs.  1  and  2  a  is  the  vessel,  b  the  charging  door,  c 
the  discharging  door,  d  inlet  for  gas,  and  e  exit  for  gas, 
ff  grids  supported  on  bars  y,  which  work  in  grooves  h  ;  the 
grids  can  be  raised  or  lowered  by  the  chains  j.  Instead  of 
grids  perforated  plates  may  be  employed. 

The  vessels  can  also  be  arranged  in  varying  series,  or 
entirely  isolated.  Sufficient  Xa;(),  from  about  Is  to  2i  per 
cent.,  is  left  in  the  black  ash  to  dissolve  out  at  the  proper 
time  the  various  sulphur  compounds.  Carbonic  acid  at  a 
pressure  of  about  10  lb.  per  square  inch  is  forced  in  through 
the  alkali  waste,  which  is  kept  moist.  When  strong 
sulphuretted  hydrogen  is  required  the  inert  gases  are 
allowed  to  escape  into  the  atmosphere,  when,  on  the  other 
hand,  dilute  sulphuretted  hydrogen  is  to  be  utilised  for 
the  production  of  sulphur  or  sulphurous  acid,  then  this 
and  the  air  to  be  supplied  to  it  are  first  heated  before 
combination.  The  heat  evolved  in  the  act  of  combustion  is 
employed  for  heating  the  gases  as  above  to  a  temperature 
of  about  400"  F.  Heated  air  is  now  blown  in  to  oxidise  the 
residual  sulphur  compounds  ;  then  water  added  and  steam 
injected  to  heat  the  paste  thus  formed.  The  sodium 
carbonate  is  causticised  and  the  sulphur  dissolved  ottt. 
The  residual  carbonate  of  lime  is  mixed  with  clay  and 
converted  into  cement. — S.  G.  R. 


Improvements  in  Apparatus  for  Treating  Gases  by  Liquids. 
E.  Edwards,  London. — From  G.  Lunge,  Zurich,  Switzer- 
land, and  L.  Rohrmann,  Krauschwitz,  Prussia.  Eng. 
Pat.  6989,  April  26,  1889.     Sd. 

The  improvements  relate  to  the  "  plate  columns  "  already 
described  in  this  Journal,  1886,468;  1887,  538,  584,  and 
597,  and  consist  in  making  the  "  jacket  surrounding  the 
plate  column  "  of  metal,  stone,  or  other  suitable  material. 
The  perforated  plates  are  made  of  earthenware  and  the 
annular  supports  or  brackets  are  either  made  of  one  solid 
piece  or  in  segments  and  have  supporting  webs  or  ribs, 
the  segments  being  butt-  or  lap-jointed  or  provided  with 
grooves  to  be  filled  up  by  lead  or  other  suitable  substance. 

— O.  H. 


Improvements  relating  to  the  liecovery  of  Soda  from  Slays 
containing  the  same.  "The  Alkaline  Reduction  Syndicate, 
Limited,"  and  A.  B.  Cunningham,  Hebburn-on-Tyne. 
Eng.  Pat.  7733,  May  8,  1889.     id. 

See  tinder  X.,  paye  519. 


Improvements  in  the  Manufacture  of  Soda  Alum.  E.  Auge, 
Montpellier,  France.  Eng.  Pat.  16,711,  October  22, 
1889.  6d. 
To  a  solution  of  sulphate  of  alumina  in  slight  excess 
sulphate  of  soda  in  the  equivalent  proportion  and  in  the 
anhydrous  condition  is  added  and  the  solution  concentrated 
by  steam  until  it  attains  a  density  of  from  1*38  to  1*45. 
It  is  then  poured  out  upon  tables  and  allowed  to  remain 
until  it  becomes  pasty,  when  it  is  carefully  spread  out  upon 
inclined  tables  and  allowed  to  crystallise,  the  temperature 
being  kept  at  about  60°  F.  In  the  course  of  two  or  three 
days  a  further  change  takes  place  in  the  crystals  with  the 
separation  of  more  mother-liquor,  which  removes  with  it 
most  of  the  iron  and  other  remaining  impurities.  The  alum 
is  washed  in  a  centrifugal  machine  and  kept  in  a  cool  place. 
The  inventor  also  points  out  that  soda  alum  thus  kept  is 
not  efflorescent,  that  its  solubility  is  about  one-third  of  that 
usually  given,  and  that  a  solution  of  soda  alum  which  has 
been  boiled  will  still  crystallise. — S.  G.  E. 


Processes  for  the  Production  of  Chlorine  and  of  obtaining 
Concentrated  Gaseous  Hydrochloric  Acid  for  that 
Purpose.  I',  de  Wilde  and  A.  Reychler,  Brussels, 
Belgium.      Eng.  Pat.  17,272,  October  31,  1889.     Gd. 

In    this    patent   a    number    of    methods    are    described    for 
obtaining  chlorine  by  passing  first  gaseous  hydrochloric  acid 


and  then  air  over  certain  substances  heated  to  redness 
in  a  system  of  cylinders  of  east-iron  or  earthenware  and 
communicating  with  each  other  like  the  cylinders  in  the 
sulphate  process  of  Hargreaves.  The  gas  given  off  when 
the  air  is  being  passed  through  the  cylinders  contains  from 
20  to  25  per  cent,  of  chlorine,  and  may  be  directly  used 
for  making  hypochlorites  and  chlorates.  Iustead  of  using 
hydrochloric  acid  and  then  air  a  mixture  of  these  ga>es 
such  as  is  obtained  from  sulphate  furnaces  may  be  used. 
In  this  case  the  operation  becomes  continuous,  but  the 
gases  which  come  from  the  cylinders  are  less  rich  iti 
chlorine  and  contain  hydrochloric  acid  and  steam  which 
have  to  be  removed  by  known  processes  before  the  chlorine 
can  be  used  for  making  hypochlorites  and  chlorates.  The 
following  are  the  substances  mentioned  in  the  patent  to  be 
treated  as  above  described  : — 

1.  A  calcined  mixture  of  stdphate  of  magnesium  and 
of  magnesia,  which  is  obtained  as  a  residue  of  "  solid  porous 
consistency"  from  a  process  patented  in  France  and  Germany 
by  one  of  the  patentees.  At  a  dark  red  heat  gaseous  hydro- 
chloric acid  acting  on  this  mixture  converts  it  into  a  mixture 
of  magnesium  sulphate,  magnesium  chloride,  and  magnesium 
oxychloride.  On  passing  heated  air  over  the  last  mixture 
the  chloride  and  oxychloride  are  decomposed,  chlorine  is 
liberated,  and  a  mixture  of  magnesium  sulphate  and  of 
magnesia  is  regenerated. 

2.  A  mixture  of  magnesium  sulphate  and  manganite  of 
magnesium  (Mn3Mg3Os),  which  is  made  by  heating  in  a 
muffle  furnace  equivalent  quantities  of  magnesium  sulphate, 
magnesium  chloride,  and  manganese  chloride,  all  three 
hydrated.  The  action  of  the  hydrochloric  acid  gas  on  this 
mixture  is  as  follows  : — 

3MgSOj  +  Mn3Mg30B  +  16HC1  = 

'  3  MgS(  )4  +  3  MgCIj  +  3  MnCL,  +  8  H20  +  CI., 

On  passing  a  current  of  dry  air  over  this  mixture  of 
substances  at  a  dull  red  heat  chlorine  is  disengaged,  and 
the  mixture  of  magnesium  sulphate  and  magnesium  man- 
ganite is  regenerated  as  follows  : — 

3  MgS04  +  3  MnCl2  +  3  MgCIj  +  Oa  = 

3  MgS04  +  Mn3Mg303  +  Cia 

3.  A  mixture  of  magnesium  sulphate  and  intermediate 
oxide  of  manganese  (Mn304)  obtained  by  calcining  a 
mixture  of  magnesium  sulphate  and  manganese  chloride. 
Magnesium  chloride  alone  and  manganese  chloride  alone, 
or  a  mixture  of  the  two,  fuse  before  reaching  a  dull  red 
heat,  but  the  presence  of  magnesium  sulphate  prevents  this 
and  facilitates  the  decomposing  action  of  the  air. 

4.  In  the  processes  above  referred  to,  instead  of  using 
magnesium  sulphate,  the  sulphate  of  an  alkaline  earth  or  a 
not  readily  fusible  phosphate,  arseuiate,  borate,  or  silicate 
of  magnesium  or  of  an  alkaline  earth,  or  alumina  or  silicate 
of  aluminium,  or  sand  or  any  other  not  readily  fusible 
substance,  which  has  no  action  on  magnesia,  manganite  of 
magnesium,  or  intermediate  oxide  of  manganese,  may  be 
used. 

5.  Further,  a  claim  is  made  for  "  the  addition  of  sulphate 
of  magnesium  or  of  sulphate  of  an  alkaline  earth  to  chlorides 
of  metals  to  promote  their  decomposition  by  dry  air  at  high 
temperature  with  liberation  of  chlorine." 

The  gaseous  hydrochloric  acid  used  in  these  operations 
alternately  with  air  should  be  as  concentrated  as  possible. 
It  is  taken  from  the  pan  of  a  sulphate  furnace,  or  obtained 
by  treating  commercial  hydrochloric  acid  with  sulphuric 
acid  of  60"  R.  The  two  acids  are  simultaneously  intro- 
duced into  the  top  of  a  lead  tower  four  or  five  metres 
high  tilled  with  coke.  Gaseous  hydrochloric  acid  is  given 
off  and  dilute  sulphuric  acid  is  drawn  off  at  the  bottom  of 
the  tower  and  can  be  again  concentrated. — H.  S.  1'. 


Improvements  in  the  Manufacture  of  Anhydrous  Barium 
Oxides.  H.  H.  Leigh,  London.  From  T.  de  Brochocki, 
Paris.  France.     Eng.  Pat.  1300,  January  24,  1890.     4./. 

BlSIUM  sulphate  is  converted  into  the  chloride  by  roasting 
with  calcium  chloride  "  either  alone  or  in  combination  with 
coal  and  calcium  carbonate,"  and  the  mass  is  extracted  with 
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water.  The  barium  is  then  precipitated  as  carbonate  with 
ammonium  carbonate.  The  precipitate  is  made  up  into  balls 
or  briquettes  with  coal  dust  and  calcined,  barium  oxide  being 
the  result  which  can  now  be  readily  converted  into  the 
dioxide,  hydrate,  or  other  compounds.  During  the  final 
calcination" the  muffle  may  be  kept  filled  with  some  neutral 
gas,  to  prevent  the  passage  inwards  of  carbonic  acid  from 
the  furnace  gases  and  from  the  air. — S.  (i.  K. 


Improvements    in     and    connected    with    Saturalors  for 

Sulphate  of  Ammonia    Plant.     G.  Kennedy,  East  Ham. 

Eng.  Pat.  1653,  January  30,  1890.     6d. 
The  saturators,  instead  of   being  made   of  wood  lined  with 
lead,  are  entirely  of  lead  or  of  an  alloy  of  lead  and  antimony, 
and  are  cast  preferably   in  only  two   pieces.     In   order   to 


support  the  curtain  C,  which  is  the  part  most  apt  to  fail  in 
the  saturators  of  ordinary  construction,  an  arched  rib  c  is 
east  solid  with  C  and  the  side  walls  t  t,  and  this  may  be  also 
further  strengthened  by  a  bead  <•'.  The  cover  R  is  either 
dome-  or  cone-shaped.  H  is  a  flanged  aperture,  and  bolted 
to  it  is  h,  which  can  either  serve  as  a  sulphuretted  hydrogen 
exit  pipe  or  may  be  entirely  removed  and  the  aperture  used 
as  a  manhole.  The  joint  at  X  is  also  patented.  X,  which  is 
cast  with  the  saturator,  is  furnished  with  a  packing  ring,  n, 
of  asbestos.  The  inlet  pipe  for  the  ammonia,  p,  is  made  of 
lead,  and  is  expanded  over  the  asbestos  packing  ring.  To 
this  is  applied  the  flanged  supply  pipe  P,  which  can  be 
readily  secured  and  disconnected  by  means  of  bolts.  S  is 
the  body  and  fff  are  stiffening  ribs. — S.  G.  R. 


IL-BUILDING-  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Cements  which  withstand  Frost.     Bernhofer.    Thonindustrie 
Zeit.  1890,  47. 

The  author  observed  that  mixtures  of  («)  1  litre  of  Portland 
cement,  3  litres  of  river  sand,  and  (6)  1  litre  of  lime  cement 
and  3  litres  of  river  sand,  mixed  with  a  solution  of  1  kilo,  of 
crystallised  soda  in  2  litres  of  water,  when  exposed  to  a 
temperature  of  —  12 • . 5°,  are  not  in  the  least  altered  in  their 
adhesive  properties. — J.  B.  C. 


Action    of    Boiling    Water    on    Cement.     L.    Erdraenger. 
Thonindustrie  Zeit.  1890,  62. 

Good  Portland  cement  should  after  hardening  withstand  the 
action  of  boiling  water;  but  water  under  a  steam  pressure 
equivalent  to  10 — 40  atmospheres  reduces  its  hardness. 
Mixtures  of  one   part  of  cement  and  three  parts  of  sand 


when  hardened  can  be  subjected  to  the  action  of  boiling 
water  without  undergoing  change,  but  when  considerable 
quantities  of  magnesia  are  present  in  thecement  it  does  not 
withstand  the  continued  action  of  boiling  water,  but  gradually 
becomes  soft. — J.  1!.  C. 


Henry's    Slag    Cement.       H.   Le    Chatelier.      Bull.   Soc. 
d' Encouragement  l'lnd.  N'at.  1890,26—28. 

This  is  a  report  made  to  the  SocieU  d' 'Encouragement  on 

behalf  of  the  Comit>'  des  Arts  Chimiques,  and  refers  to  an 
improved  method  of  manufacturing  hydraulic  slag  cements 
introduced  into  France  by  Henry.  The  manufacture  of  a 
cement  of  good  quality  from  slags  presents  this  difficulty 
that  whilst  only  vitreous  slags  have  any  puzzolanic  properties 
whatever,  the  most  active  varieties  are  those  which  contain 
the  largest  percentage  of  base.  All  attempts,  however, 
hitherto  made  to  increase  the  percentage  of  lime  and 
alumina  resulted  in  the  formation  of  a  crystalline  slag 
which  in  virtue  of  its  structure  is  totally  inert. 

Henry  has  overcome  this  difficulty  by  running  the  highly 
basic  slag  into  water  ;  the  rapid  cooling  [(reserves  the  active 
amorphous  structure ;  the  slag  is  then  finely  crushed  and 
mixed  with  a  certain  proportion  of  slaked  lime.  The  product 
is  not  much  inferior  to  Portland  cement,  and  may  be  further 
improved  by  the  addition  of  a  few  per  cent,  of  precipitated 
silica.— S.  B.  A.  A. 


PATENTS. 


A  Process  for  Producing  Mono-Carbonate  of  Calcium. 
F.  Muhlenbruch,  Magdeburg,  Germany.  Eng.  Pat.  4195, 
March  9,  1889.      6<J. 

Powdeeed  calcium  carbonate  is  mixed  with  finely  ground 
quicklime  in  the  proportion  of  4  ■  5  parts  of  the  former  to 
six  parts  of  the  latter  and  the  mixture  is  stirred  up  with 
water ;  it  is  then  exposed  to  the  influence  of  carbonic  acid 
gas  or  to  the  atmosphere  (which  always  contains  carbonic 
acid)  whereby  a  solid  and  entirely  homogeneous  mono- 
carbonate  of  calcium  is  produced.  Other  materials  such 
as  marble  chips,  sand,  colouring  matters,  &c,  may  be 
incorporated  in  the  mixture.  The  substance  produced  may 
be  used  as  artificial  limestone,  marble,  for  wall-compo,  wall- 
covering or  mortar,  or  it  may  be  formed  into  artificial  stone 
blocks.— H.  S.  P. 


An  Improved  Mode  of  Treating  Hemp,  Flax,  Jute,  and 
other  Fibres,  and  Employing  suck  Materials  for  the 
Manufacture  of  Tiles,  Slabs,  Cisterns,  Boats,  and  other 
Articles  or  Structures.  B.  A.  Weatherdon,  London. 
From  T.  A.  Compere,  Naples,  Italy.  Eng.  Pat.  7058, 
April  27,  1889.      6rf. 

The  fibres  are  cut  (by  any  suitable  cutting  machine)  and 
boiled  four  to  six  hours  in  a  strong  solution  of  lime  by  steam 
at  a  pressure  of  from  20  to  40  lb.  to  the  square  inch.  After 
being  thoroughly  washed,  the  material  is  passed  to  a  pulping 
machine,  where  it  is  treated  with  alum  about  7  to  14  lb.  to  the 
cwt.,  and  in  some  eases  with  animal  size,  and  in  others  with 
vegetable  or  other  oils.  From  the  pulping  machine  it  is  run  into 
receiving  or  storing  tanks,  fitted  with  machinery  for  keeping 
the  pulp  in  agitation,  and  whilst  therein  it  cau  be  dyed,  if 
required.  Now  the  pulp  fibre  is  pumped  into  vats,  and  from 
thence  into  wire  moulds,  to  be  formed  into  slabs,  blocks,  &c, 
the  liquor  being  extracted  by  suitable  pressure.  The  slabs, 
blocks,  &c.  are  brought  into  the  drying-room,  and  when  dry 
passed  through  solid  steel  rollers  4  to  12  times,  steeped  in  a 
warm  solution  of  alum,  and  again  subjected  to  hydraulic 
pressure.  Then  they  are  brought  into  a  bath  of  vegetable  or 
other  oil  for  four  to  six  hours,  and  again  pressed  and  steam- 
rolled  as  many  times  as  necessary.  To  finish  the  process 
they  are  dried  in  hot  air,  and  in  some  cases  passed  through 
the  rollers  once  more.--H.  S. 
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Ait  Improved  Method  of  making  Cement  from  Chalk, 
Marls,  and  Argillaceous  Limestones,  and  of  Utilising 
Poor  Clays  for  the  Purpose  of  making  Cement,  and 
Apparatus  therefor.  G.  P.  Gildea,  Ipswich.  Eng.  Pat. 
8145,  May  16,  1889.     6d. 

The  patentee,  having  observed  that  the  clay  commonly  used 
in  the  manufacture  of  Portland  cement  contains  more 
organic  matter  than  is  generally  present  in  cement  stones 
and  marls,  adds  to  such  materials,  and  thoroughly  incorpo- 
rate with  them  by  the  agency  of  hot  water,  2 — 2|  per  cent, 
of  some  oil  or  fat,  allowing  the  mixture  to  rest  for  about  a 
week,  in  order  that  the  fatty  matter  may  exert  a  "  solvent 
influence  "  upon  the  clay.  At  the  end  of  this  time  the  slurry 
is  dried  and  burnt  as  usual,  producing,  it  is  claimed,  a  better 
cement  than  would  otherwise  be  obtained.  The  use  of  the 
fat  is  not  claimed  as  a  combustible,  the  quantity  being 
inconsiderable,  and  the  principle  being  already  known. 

— H.  B. 


Improvements  in  Machines  for  the  Manufacture  of  Bricks 
and  Briquettes.  N.Procter,  Leeds;  A.  Miildleton,  Ben 
Khvdding  ;  C.  E.  Eraser  and  H.  M.  Carter,  Leeds.  Eng. 
Pat.  11,403,  July  16,  188'J.     6rf. 

Hkat  being  necessary  and  employed  for  moulding  briquettes 
for  fuel,  the  materials  are  apt  to  become  unduly  hot  during 
their  passage  down  the  hopper  by  which  they  are  fed  into 
the  moulding  machine.  The  patentees  insulate  the  hopper 
from  the  machine  by  means  of  an  intermediate  non-con- 
ducting piece  of  wood  or  similar  material,  and  also  provide 
a  plate  cutting  off  the  connexion  between  the  two,  which 
plate  is  withdrawn  periodically  to  allow  the  entrance  of  the 
materials  into  the  machine  by  a  rack  and  pinion  apparatus 
actuated  by  a  cam. — B.  B. 


X.-METALLURai. 

Zinc  and   Lead   in   Burnt    Gases  from    Blast   Furnaces. 
A.  Vita.     Zeits.  f.  angew.  Chem.  1890,  69—71. 

Where  ores  are  used  containing  zinc  and  lead,  the  oxides 
of  these  metals  are  contained  in  the  burnt  gases.  The 
present  paper  concerns  itself  with  the  quantities  of  the 
oxides  contained  in  the  burnt  gases,  when  the  gases  have 
before  combustion  undergone  a  certain  amount  of  "  purifi- 
cation."  Such  "  purification "  was  effected  by  passing 
through  a  Macco's  ascension  pipe  and  five  tanks,  each 
divided  into  two  parts.  Each  tank  was  14  metres  high  and 
had  a  base  of  2  x  3  metres.  A  distributing  channel  of 
1"5  x  2  metres  section  conducted  the  gases  thence  to  the 
Cow  per  apparatus.  The  results  obtained  show  that  even 
after  the  passage  of  the  gases  through  this  system  a  notable 
quantity  of  zinc  and  lead  still  escapes. 

Samples  were  aspirated  from  the  gases  after  passing  the 
Cowper  apparatus,  and  were  passed  through  five  wash- 
bottles  containing  respectively  water,  hydrochloric  acid, 
nitric  acid,  bromine  in  hydrochloric  acid,  and  alcohol,  the 
last-named  being  intended  to  absorb  any  bromine  vapour 
which  might  pass  over. 

On  six  different  days  1,202  litres  of  burnt  gases  were 
aspirated  and  examined.  Samples  of  the  unburnt  gases 
were  also  examined.  From  the  quantity  and  composition 
of  the  materials  fed  into  the  furnace  in  each  day  of  24  hours, 
and  from  the  composition  of  the  gases  before  combustion 
and  after,  it  was  calculated  that  for  every  ton  of  pig  iron 
produced  the  burnt  gases  carried  off  3  ■  89  kilos,  of  zinc — 
that  is,  so  much  zinc  is  totally  lost.  The  zinc  recovered 
for  every  ton  of  iron  produced  was  15  kilos.,  so  that  the 
loss  is  27  per  cent,  of  the  recovered  zinc. 

The  loss  of  lead  is  naturally  very  much  smaller  than  that 
of  zinc.  Eor  every  ton  of  iron  produced  the  rlue-dust 
contained  39  kilos,  of  lead,  and  the  amount  lost  was  360 
grms.  Besides  the  losses  here  considered,  there  are  other 
sources  of  loss.  For  instance,  the  furnace-slag  contains 
zinc  ;  loss  is  sustained  at  the  furnace  mouth  ;  the  masonry 
of  the  furnace  takes  up  zinc. — T.  L.  B. 


The  Mature  of  Amalgams.  W.  L.  Dudley.  Address  to  the 
American  Association  for  the  Advancement  of  Science. 
August  1889. 

The  author  at  the  outset  remarks  upon  the  small  amount 
of  work  which  has  been  done  on  this  subject.  After  a 
short  account  of  early  knowledge  of  amalgams  he  proceeds 
to  more  recent  investigations.  It  was  formerly  supposed 
that  the  production  of  amalgams  was  attended  with  an 
evolution  of  heat,  but  Demachy  in  1774  proved  that  a 
reduction  of  temperature  occurred  in  the  amalgamation  of 
tin,  lead  and  bismuth.  At  a  later  date  .1.  Kegnauld  found 
that  amalgamation  caused  metals  to  change  their  place  in 
the  electro-chemical  series.  When  heat  is  absorbed  the 
amalgam  is  more  electro-positive  than  the  metal,  when 
heat  is  evolved  it  becomes  less  electro-positive.  Berthelot 
in  1880  examined  the  constitution  of  potassium  and  sodium 
amalgams  by  measuring  the  heat  evolved  in  their  formation. 
He  obtained  evidence  of  the  existence  of  the  alloys 
Hg|.,K  and  Hg6Xa.  He  also  found  that  the  relative  affinities 
of  the  alkali  metals  in  these  alloys  were  reversed,  thus 
accounting  for  the  displacement  of  potassium  by  sodium 
when  sodium  amalgam  is  added  to  a  solution  of  potassium 
hydrate.  Indications  of  the  existence  of  the  amalgams 
Hg4K,  Ilg,Xa,  and  Hg;Xa  were  also  obtained.  The  electric 
conductivity  of  amalgams  has  been  investigated  by  Matt- 
hiesen  and  Vogt,  Sabine,  Weber  and  others.  Weber's 
researches  were  confined  to  the  amalgams  of  tin.  lead, 
bismuth  and  cadmium.  It  was  found  that  a  small  quantity 
of  impurity  in  mercury  considerably  reduces  the  resistance 
of  the  mercury.  The  conductivity  of  the  amalgam 
is  not  the  mean  of  the  conductivities  of  its  constituents. 
Bismuth  and  lead  amalgams  conduct  better  than  either  of 
their  constituents.  In  1850  Joule  prepared  amalgams  of  iron 
and  copper  by  electrolysis,  removing  excess  of  mercury  by 
submitting  the  alloys  to  a  pressure  of  60  tons.  The  iron 
alloy  consisted  of  100  parts  of  mercury  to  103 '2  parts  of 
iron.  The  iron  was  found  to  retain  its  magnetic  properties. 
The  copper  amalgam  consisted  of  mercury,  100  parts ; 
copper,  27'76  parts,  and  had  a  sp.  gr.  13' 17.  A  silver 
alloy,  AgHg,  and  amalgams  of  platinum,  zinc,  lead  and  tin 
were  also  prepared.  Considerable  contraction  took  place 
in  the  formation  of  the  copper,  silver  and  zinc  amalgams,  but 
little  with  those  of  platinum  and  lead.  Joule  tried  to 
amalgamate  hydrogen  by  developing  it  at  a  low  temperature 
(0°  E.)  in  mercury.  The  specific  gravity  of  solid  mercury 
calculated  from  the  copper  amalgam  was  found  by  Joule  to 
be  14"985.     The  latest  direct  determination  gives  14*931. 

De   Souza,  in   1875,   examined  the  effect  of   heat   u] 

amalgams.  Gold  amalgam  had  a  composition  Au8Hg, 
after  heating  to  the  temperature  of  boiling  diphenylamine, 
but  became  Au9Hg  when  heated  to  the  temperature  <>t 
boiling  mercury.  Silver  amalgam  became  Agullg  in  the 
vapour  of  boiling  mercury,  Ag4Hg  in  that  of  diphenylamine. 
Copper  formed  the  compound  Culf,Hg  in  vapour  of  boiling 
sulphur,  hut  Cu,,Hg  in  boiling  mercury  and  diphenylamine. 
At  a  later  date  Merz  and  Weitli  repeated  de  Souza's 
experiments  and  found  that  amalgams  were  gradually 
decomposed  at  the  above  temperatures,  the  small  amount 
of  mercury  left  being  retained  by  mechanical  attraction. 
The  author  has  repeated  these  experiments  on  gold  amalgam, 
and  finds  that  it  has  a  composition  An9Hg  when  heated 
to  the  temperature  of  boiling  mercury.  He  considers  that 
the  gases,  hydrogen  and  nitrogen,  used  by  the  last  experi- 
menters to  remove  mercury  may  have  caused  the  decomposi- 
tion of  their  amalgams,  especially  as  they  observed  that 
in  the  case  of  potassium  and  sodium  amalgams  the  mercury 
was  more  rapidly  removed  in  hydrogen  than  in  nitrogen. 

With  regard  to  the  melting  points  of  amalgams,  Merz  anil 
Weith  found  that  they  bore  no  relation  to  the  composition 
of  the  alloy  ;  for  example,  a  sodium  amalgam  containing 
3  per  cent,  of  sodium,  melted  at  152  — 160  ;  with  I  '7  per  cent, 
of  sodium  the  melting  point  was  305  — 315  ,  the  maximum, 
a  further  increase  of  sodium  lowering  the  melting  point. 
The  chemical  activity  of  some  metals  is  increased  by 
amalgamation,  whilst  that  of  others  is  decreased.  Thus 
Wanklyu  and  Chapman  found  that  magnesium  amalgam 
oxidised  rapidly  when  exposed  to  air  and  decomposed  water 
violently.  Aluminium  amalgam  behaves  in  the  same  manner, 
whilst  potassium  and  sodium  are  less  energetic  when  amal- 
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gamated  than  in  the  free  state.  The  author  gives  a  very 
full  account  of  ammonium  amalgam.  The  most  conclusive 
experiments  in  proof  of  its  existence  are  those  of  Davy, 
Landolt,  anil  Boutledge,  showing  that  the  amalgam  contains 
ammonia  and  hydrogen  in  the  proportion  of  2  vols,  of  the 
former  to  1  of  the  latter.  The  last  observer  examined  the 
change  in  volume  of  the  amalgam  under  different  pressures, 
and  found  that  the  compressibility  was  due  to  gases  resulting 
from  the  decomposition  of  the  amalgam.  In  addition  to  the 
above  mentioned  experiment  of  Joule  on  hydrogen  amalgam 
the  author  quotes  that  of  Doebereiner  and  Loew,  in  which 
a  zinc  amalgam  containing  .">  per  cent,  of  zinc  was  agitated 
with  a  10  per  cent,  solution  of  platinie  chloride,  the  mixture 
being  kept  cool.  The  zinc  amalgam  swelled  up  considerably, 
and  continued  to  evolve  hydrogen  until  it  was  entirely 
decomposed.  The  hydrogenium  amalgam  thus  prepared 
was  dried  by  filter  paper.  <  hi  exposure  in  thin  layers  to  the 
air,  the  temperature  rose  considerably  and  aqueous  vapour 
was  evolved. 

The  specific  heat  of  alloys  was  shown  by  Kegnault  to  be 
the  mean  of  the  specific  heats  of  their  constituent,  but  the 
amalgams  of  cadmium,  tin,  lead,  and  bismuth  are  exceptions. 
Wiedemann  considers  that  these  alloys  are  mixtures  of  a 
solid  and  a  fluid,  the  proportions  of  which  vary  with  the 
temperature.  Two  amalgams,  SnHg  and  Sn^IIg,  were 
examined  at  128°  and  164°  respectively,  and  behaved  like 
lead  alloys  in  the  neighbourhood  of  their  so-called  second 
melting  points,  but  the  temperature  did  not  remain  constant 
for  any  appreciable  time. 

The  above  researches  prove  that  amalgams  are  uustable 
chemical  compounds,  the  absorption  of  heat  on  the  amalga- 
mation of  some  metals  being  probably  due  to  the  solution  of 
the  amalgam  in  the  excess  of  mercury.  The  greater  portion 
of  an  amalgam  in  excess  of  mercury  is,  however,  only  in 
suspension,  since  the  author  has  found  that  the  upper 
portion  of  at  O'l  per  cent,  gold  amalgam,  which  had 
remained  in  a  glass  cylinder  for  some  months,  contained 
only  0-0683  per  cent,  of  gold.  After  filtration  through 
boxwood  it  contained  only  0' 0601  percent.  The  effect  of 
excess  of  mercury  may  lie  to  reduce  the  amalgam  to  crystal 
units  instead  of  breaking  up  the  molecule  as  in  ordinary 
solution.  These  crystal  units  would  pass  through  the  pores 
of  chamois  leather,  but  not  through  those  of  boxwood.  The 
following  index  to  literature  on  amalgams  is  given : — 

Index  to  Literature  on  Amalgams. 
I. — General. 

Crookewit. — Specific  Gravity  of  Amalgams.    (Specimen 

Cheniicum  de  Conjunctionibus  Chemisis  Metallorum 

Amstelodami)  1848.     Jahresb.  d.  Chem.  1847—18-18. 

393. 
Joule. — Composition   of   Amalgams.     Brit.  Assoc.  Bep. 

1850,  55.     Jahresb.  d.  Chem.  1850.     333. 
Horsford. — The   Permeability    of   Metals   to    Mercury. 

Sill.  Am.  J.  (2)  13,  305. 
Nickles. — The  Permeability  of  Metals  to  Mercury.     J. 

Pharm.  Chim.  (3)  23,  50. 
Gaugain. — Electromotive  Force  of  Amalgams.     Compt. 

Rend.  42,  430. 
Calvert  and  Johnson. — Specific  Gravity  of  Amalgams. 

Phil.    Mag.   (4)    18,    354.     Jahresb.  d.  Chem.  1859, 

120. 
Heat  Conductivity  of  Amalgams.     Proc.  Roy.  Soc. 

10,  14.     Phil.  Mag.  (4)  18,  541.     Jahresb.  d.  Chem. 

1859,  121. 
Begnauld. — Heat  of  Formation  of  Amalgams.     Compt. 

Rend.  51,  778.     Jahresb.  d.  Chem.  1860,  194. 

<  Irigin    and    Chemical    Properties    of    Amalgams. 

Comp.  Rend.  52,  533.     Jahresb.  d.  Chem.  1861,  313. 
Joule. — On  Amalgams.      Chem.   Soc.    J.    (2)   1,    378. 

Jahresb.  d.  Chem.  1863,  280. 
Crova. — Electromotive  Force  of  Amalgams.     Ann.  Chim. 

Phys.  (3)  69,  458. 
Calvert    and    Johnson. — Heat-conducting    Power     of 

Amalgams.     Mouit.  Scieut.  1862 — 63,  19,  Jahresb.  d. 

Chem.  1864,  169. 


Matthiessen  and  Voot.— The   Influence  of  Traces  of 

Foreign   Metals   on    the    Electrical  Conductivity  of 

Mercury.     Ann.  Phys.  (hem.  (I)  116,  369. 
Sabine.— The  Influence  of  Traces  of  Foreign  Metals   on 

the  Electrical  Conductivity  of  Mercury.     Phil.  Mag. 

(4)  23,  457. 
Muiilhausek. — Sodium   Amalgam.      Zeits.   Ch.   Pharm. 

1864,  720.     Jahresb.  d.  Chem.  1864,  280. 
Wetherill. — Nature   of    Ammonium    Amalgam.      Sill. 

Am.  J.  (2)  40,  160.     Jahresb.  d.  Chem.  1865,  277. 
Phipson. — Temperature  Reduction  in  the  Formation  of 

an  Amalgam  of  Lead,  Bismuth,  and  Tin.     Hull.  Soc. 

(  him.  (2)  5,  243.     Jahresb.  d.  Chem.  1866,  260. 
W'anki.y.x  and  Chapman, — Magnesium  Amalgam.    Chem. 

Soc.  J.  (2)4,    141.     Jahresb.   d.   Chem.   1866,   169, 

260. 
Peeii.  ami  Lippmann. — Nature  of  Ammonium  Amalgam. 

Sill.  Am.  J.  (2)  42,    72.     Jahresb.   d.   Chem.    1866, 

144. 
Nickles. — New   Facts   concerning    Amalgamation.      J. 

Pharm.  Chim.  (4)  4,  330. 
Landolt. — Nature     of    Ammonium     Amalgam.      Ann. 

Chem.    Pharm.    Supp.    6,    346.     Jahresb.   d.  Chem. 

1868,  181;    1871,  232. 
Loew. — Hydrogenium  Amalgam.     Sill.   Am.  J.  (2)  50, 

99.     Jahresb.  d.  Chem.  1870,  205. 
Seely.  — Gas   from  Ammonium  Amalgam.     Chem.  News 

21,  265.     Jahresb.  d.  Chem.  1870,  264. 
Walz. — Hydrogenium  Amalgam.     Chem.  News  22,  217. 

Jahresb.  d.  Chem.  1870,  373. 
Routledge. — Gas  from  Ammonium  Amalgam.     Chem. 

News  26,  210.     Jahresb.  d.  Chem.  1872,  188. 
De  Sotjza. — Behaviour  of  Amalgams  at   Temperatures  a 

little  above  the  Boiling  Point  of  Mercury.     Ber.  8, 

1616.     Jahresb.  d.  Chem.  1875,  224. 
Obach. — Action   of    the    Electric    Currents    on    Fused 

Amalgams  and  Alloys.     Chem.  Centr.  1875,  497. 
Die  Souza. — On  Amalgams.     Ber.  9,  1050.     Jahresb.  d. 

Chem.  1876,  281. 
Wiedemann. — Some   Properties  of  Alloys.     Ann.   Phys. 

Chem.  (2)  3,  237. 
Berthelot. — Amalgams,   of  the  Alkali  Metals  and  the 

Nascent   State.     Compt.  Rend.  88,1108.     Jahresb. 

d.  Chem.  1879,  117. 

Chemical    Constitution   of  the    Amalgams    of  the 

Alkali  Metals.     Compt.   Rend.   88,    1335;  89,  465. 

Jahresb.  d.  Chem.  1879,  303. 
Hockin  and  Taylor. — Electromotive  Force  of  Amalgams. 

J.  Soc.  Tel.  Eng.  8,  282. 

Mebz    and    Weith. — On    Amalgams.      Ber.   14,    1438. 
Jahresb.  d.  Chem.  1881,  298. 

Haga. — Amalgamation  Currents.     Ann.  Phys.  Chem.  (2) 

17,  897. 
Robh. — Position  of  the  Amalgams  of  Zinc  and  Cadmium 

in  the   Electro-potential  Series.     Ann.  Phys.  Chem. 

(2)  20,  798.     Jahresb.  d.  Chem.  1883,  207. 
Sabine. — Motions    produced   by   Dilute   Acids   on  some 

Amalgam  Surfaces.     Phil.  Mag.  (5)  6,  211. 
Weber. — On  the  Thermo-electric  Properties  of  Amalgams. 

Ann.  Phys.  Chem.  (2)  23,  447..     Jahresb.  d.  Chem. 

1884,  249. 
Ayrton  and  Perry. — On  the   Expansion  produced    by 

Amalgamation.     Phil.  Mag.  (5)  22,  327. 
Michaelis. — Conducting   Power   of   Amalgams.      Ann. 

Phys.  Beibl.  9,  267.     Jahresb.  d.  Chem.  1884,  257. 
Traube. — Preparation   of    Hydrogen    Peroxide   by    the 

Action  of  Zinc,  Lead,  and  Iron  Amalgams  on  Water. 

Ber.  18,  1877.     Jahresb.  d.  Chem.  1885,  366. 
Weber. — Conductivity  of  Amalgams,     Ann.  Phys.  Chem. 

C-)  31,  243.    Chem,  Soc.  .1.  52,  757. 

IilNDECK. — Electromotive    Force   of    Amalgams.      Ann. 
Phys.  Chem.  (2)  35,  311. 
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II.  —Special. 

Aluminium. 

Watt's  Diet.;  3,  886;  7,  54. 
Boettger;  J.  prakt.  Chem.  (I)  1,  305. 
Klauer;  Ann.  Chem.  Pharm.  10.  :191 . 
Joule  ;  Chem.  Gaz.  1850,  339. 
Deville  ;  Compt.  Reud.  39,  :J23. 
Cailletet;  Compt.  Rt-nd.  44,  1250. 
Tissier;  Compt.  Rend.  49.  54. 
Cossa  ;    Her.  3,  204 . 

Casamajor;  Amer.  Chemist  6,  450.     Jahresb.  d.  Chem. 
1876,  281.' 

Ammonium. 

Watts'  Diet.;  1,  188;  6.  103. 

Seebeck  ;  Gehlen  n.  all.  .1.  Ch.  5.  482. 

Berzelius  and  Pontin;   Gilbert's  Ann.  36.  260. 

Davy  ;   Phil.  Trans.  1808,  333.  353 ;    1810,  55. 

Gay-Lussae  and  Thcnard  ;  Rcc.  Physico-Chim.  1,  C3. 

Daniell ;  Chem.  Philosophy  420. 

Klauer;  Ann.  Chem.  Pharm.  10.  89. 

Boettger  j  J.  pr.  Chem.  (1)1,  302  ;  3,  281. 

Brande;  Ann. Phys.  Chem.  (1)22.308. 

Grove  ;  Phil.  Mag.  (3)  19,  98. 

Graham;  Ann.  Chem.  Pharm.  Supp.  5.  40. 

Meindinger;  Chem.  Centr.  1862,  78. 

Bartoli  and  Papasogli ;  Gas.  Chim.  Hal.  13,  281. 

Wetherill;  Sill.  Am.  J.  (2)  40.  1G0. 

Landolt;  Ann.  Chem.  Pharm.  Supp.  6.  346. 

Gallatlin  ;  Zeitschr.  f.  Chem.  (2)  5,  C07. 

Pfeil  and  Lippmann  ;  Sill.  Am.  J.  (2)  42,  72. 

Gunning  ;  Ber.  3.  19. 

Seely  ;  Chem.  News  21.  2G5. 

Routledge  ;  Chem.  News  26.  210. 

Weyl ;  Ann.  Phys.  Chem.  (1)  123,  358. 

Antimony. 

Walts'  Diet;  3,  886. 
Lewis;  Neuman's  Chem.  131. 
Wallerius  ;  Physische  Chemie  2,  1,  84. 
Rudolfi;   Physische  Chemie  2,  1,  85. 
Gellert's  Metallurgical  Chem.  141. 
Boettger;  J.  prakt.  Chem.  (1)  3,  284. 

Antimony  and  Lead. 
Jordan  ;  .1.  prakt.  Chem.  (1)  10.  439. 

Arsenic. 

Watts'  Diet.  ;  3,  886. 
Bergman  ;  Opuscules  2,  286. 
Boettger;  J.  pr.  Chem.  (1)  3,  285. 
Dranty  ;  J.  Chim.  Med.  12,  650. 
Lassaigne  ;  J.  Chim.  Med.  12,  650. 

Barium. 

AVatts'  Diet. ;  3,  886.. 

Davy;  Phil.  Trans.  1808,  338. 

Berzelius  and  Pontin  ;  Gilbert's  Ann.  36,  254. 

Klauer;  Ann.  Chem.  Pharm.  10,  89. 

Boettger  ;  J.  prakt.  Chem.  (1)1,  305. 

Bismuth. 

Watts'  Diet.;  3.  B86. 

Demachy  ;  Recueil  de  dissertations  physico-Chim.  1771. 

Lucas;  Trommsd.  n.  Jour.  Chem.  1,  195. 

Beccher  ;  Thomson's  Chem.  (3  ed.)  1,  298. 

Boettger;  .1.  prakt.  (hem.  (1)  3.  283. 

Crookewit  ;  .1.  prakt.  Chem.  (1)  45,  88. 

Serullas;  Ann.  Chim.  Phys.  (3)  34,  192. 

Merz  and  Weitli ;   Her.  14,  1438. 

Bismuth  and  Lead. 

Davy  ;  Gmelin  (tr.  Watts)  6,  127. 
Orioli ;  Dobereiuer  1,  299. 


Bismuth,  Lead,  and  Tin. 
Berzelius  Lehrbuch  2.  605. 
Gobel;  Schweigger's  Ann.  48,  186. 
Brame  ;   Instit.  1853,  244.     Jahresb.  d.  Chem.  1853,  260. 

Cadmium. 

Watts'  Diet.  1,  703  ;  3,  886. 
Boettger;  J.  prakt.  Chem.  (1)  3.  283. 
Stromeyer;  Gilbert's  Ann.  60,  193. 
Crookewit;  J.  prakt.  Chem.  (1)  45,  89. 
Regnauld;  Compt.  Rend.  51.  77s. 
Regnauld;  Compt.  Rend.  52.  533. 
Merz  aud  Weith  ;  Ber.  14.  1408. 

Cesium. 
Nickles  ;  J.  Pharm.  Chim.  (4)  4,  127. 

Calcium. 
Watts'  Diet.  3,  887. 
Davy;  Phil.  Trans.  1803,  338. 
Berzelius  ami  Pontin;  Gilbert's  Ann.  36,  251. 
Klauer;  Ann.  Client.  Pharm.  10,  89. 
Boettger  ;  Ann.  Chem.  Pharm.  12,  239. 


Damour 

Moissan 
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;\  Ann.  Mi 
,  j  Bull.  S 
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Chem.  (1)  17,  346. 
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Soc.  Chim,  (2)  31,  149. 
b.  d.  Chem.  1879,  304. 

Cohalt. 


Damour  ; 


Watts'  Diet.  1,  1042  ;  3,  887. 
Boettger;  J.  prakt.  Chem.  (1)  3,  284  ;  12,  350. 
f  J.  prakt.  Chem.  (1)  17,  346. 
''\Ann.  Mines  (3)  15,  48. 
Moissan;  Bull.  Soc.  Chim.  (2)  31,  149. 
Regnauld ;  Compt.  Rend.  52,  533. 
"Amer.  Chemist  6,  450". 

aliresl..  d.  Chem.  1876,  281. 
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Copper. 

Watts'  Diet.  3,  887. 

Berzelius'  Lehrh.  2,  568. 

Klauer  ;  Ann.  Chem.  Pharm.  10,  89. 

Lewis  ;  Neuman's  Chem.  65. 

Boyle  ;  Shaw's  Boyle  1,  343. 

Boettger;  J.  prakt.  Chem.  (1)  3,  283. 
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Damour  ;■{    ,   '     ,..  .  1  _'   ,* 
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Moniteur  Scientitiqtte  (3)  7,  312. 

De  Souza;  Ber.  9,  1050. 

Merz  and  Weith ;  Ber.  14,  1438. 
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Watts'  Diet.  2,  927  ;  8  (2),  895. 
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Crookewit  ;  .1.  prakt.  Chem.  (1)  45,  87. 
Daniell;  .1.  Roy.  Inst.  1,  l. 
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Selmauss  :   Anli.  Pharm.  (3)  6,  411. 
KasantsefE;   Hull.  Soc.  Chim.  (2)  30.  20. 
De  Souza  ;   Ber.  8,  1616. 
De  Souza;  Ber.  9,  1050. 
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Watts'  Diet.  3,  803,  888. 
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Giles;  Phil.  Ma?;.  (4)  24,  328. 
Moissan;   Hull.  Soc.  Chim.  (2)  31,  149. 
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The   Use   of  Fluorspar  in  Metallurgy.      Foehr.     Chem. 
Zeit.  14,  253—254. 

The  comparatively  high  price  of  fluorspar  has  excluded 
its  use  in  iron  smelting.  It  has,  however,  proved  itself  to 
be  an  energetic  flux  in  the  blast  furnace,  being  introduced 
as  powder  through  the  tuyere  holes.  It  plays  an  important 
part  in  the  production  of  ferro-silicon.  This  compound  can 
be  produced  in  an  ordinary  blast  furnace  from  any  siliceous 
iron  ore.  It  only  requires  a  very  basic  slag  ami  the  addition 
of  fluorspar.  The  latter  greatly  promotes  the  reduction 
of  the  silicon,  probably  forming  silicon  fluoride,  which  is 
reduced  by  the  furnace  gases  or  directly  by  the  coke.  The 
author  considers  it  not  unlikely  that,  owing  to  the  enormous 
increase  in  the  price  of  coke,  fluorspar  may  be  introduced 
as  a  fuel-saving  flux,  as  the  smallest  addition  of  it  effects 
the  formation  of  dark  grey  iron. 

The  peculiar  property  of  fluorspar  in  readily  bringing 
about  the  reduction  of  the  most  different  substances  makes 
it  a  valuable  flux  in  the  production  of  spiegeleisen. 
Manganese  fluoride  is  probably  first  formed  and  undergoes 
reduction  at  the  expense  of  the  carbon.  It  appears  indis- 
pensable to  form  a  highly  basic  fluoride  slag  in  the  produc- 
tion of  a  rich  ferro-manganese.  The  property  of  fluorspar 
to  combine  with  phosphorus  in  the  slag  plays  an  important 
part  in  dephosphorising  pig  iron  in  Krupp's  basic  cupola 
process. 

A  small  quantity  of  fluorspar  is  now  added  in  the 
Thomas  and  Bessemer  processes,  in  order  to  reduce  and 
concentrate  the  amount  of  slag  and  produce  a  better  yield 
of  metal.  With  an  acid  lining,  fluorspar  must  be  used  with 
caution,  as  it  is  apt  to  corrode  the  lining.  In  puddling,  the 
Martin's  and  other  steel-making  processes,  a  small  quantity 
of  fluorspar  is  said  to  be  used  as  flux. 

In  the  pig-iron  manufacture  the  case  is  different  and  the 
much  cheaper  limestone  is  to  be  preferred.  In  melting 
down  the  pigs  for  casting,  the  addition  of  fluorspar  effects 
the  introduction  of  silicon  into  the  iron  and  assists  in 
eliminating  phosphorus  and  sulphur.  Too  huge  a  quantity 
of  fluorspar  is  more  deleterious  than  beneficial,  probably 
in  consequence  of  the  manganese  being  retained  in  the  iron. 
For  100  kilos,  of  pig  iron  only  -| —  \  kilo,  of  fluorspar 
should  be  used.  The  addition  of  fluorspar  is  particularly 
noticeable  in  the  newer  cupolas,  especially  in  that  of 
Herbert's.  For  pure  qualities  of  pig  iron,  such  as  Swedish 
charcoal  pig,  fluorspar  is  essential.  Fluorspar  assists 
greatly  in  fluxing  heavy  spar.— J.  I!.  C. 
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Experiments  with  Ferro-silicon.    Jiingst.     Zeits.  f.  Berg.- 

Hutten-u-Salinenw,  1890,  1. 
These  experiments  have  shown  that  the  presence  of 
silicon  increases  the  tenacity  of  cast  iron.  Whereas  the 
best  classes  of  grey  cast  iron  resist  a  bending  strain  of 
25  kilos.,  and  have  a  tenacity  of  14  kilos,  per  sq.  cm.,  the 
addition  of  ferro-silicon  imparts  a  tenacity  of  37  and  23  kilos, 
respectively.  The  use  of  ferro-silicon  may  be  introduced 
with  success  if  the  approximate  chemical  composition  of 
the  cast  iron  be  known.  It  is  important  that  ferro-silicon 
should  not  be  added  indiscriminately  to  grey  cast  iron 
containing  silicon  ;  but  that  the  amount  of  alloy  should  be 
predetermined  mainly  by  the  quantity  of  combined  carbon 
and  graphite  present.  In  addition  to  the  composition  of 
the  cast  iron,  the  structure  has  also  an  influence  on  the 
tenacity.  The  greatest  tenacity  may  be  attained  both  by 
re-melting  grey  cast  iron  as  well  as  melting  it  down  with 
ferro-silicon.  The  success  of  re-melting  grey  cast  iron  in 
this  way  depends  on  a  variety  of  conditions,  whereas  the 
use  of  white  iron  with  ferro-silicon  is  a  much  more  certain 
operation,  although  the  present  price  of  ferro-silicon  has 
precluded  its  extended  introduction  in  Germany.  With 
regard  to  the  best  quality  of  ferro-silicon,  the  experiments  at 
the  Gleiwitz  works,  witli  a  medium  quality  containing  10-38 
per  cent,  of  silicium,  gave  the  best  results.  A  5  •  32  per  cent, 
ferro-silicon  increased  the  tenacity,  but  was  less  satisfactory 
in  other  respects.  A  rich  ferro-silicon,  on  account  of  the 
small  quantity  added,  is  liable  to  produce  an  irregular  casting, 
although  the  tenacity  is  largely  increased.  The  presence  of 
manganese  or  phosphorus  up  to  1  per  cent,  and  sulphur  to 
the  extent  of  -16  per  cent,  has  no  injurious  effect.  It 
must,  however,  be  observed  that  in  selecting  the  qualities  of 
iron  for  castings  the  above  quantities  are  not  exceeded. 

—J.  B.  C. 


On  the  Role  of  Certain  Foreign  Bodies  in  Iron  and  Steel. 

F.  Osmond.  Compt.  Kend.  HO,  242—245. 
It  is  known  that  iron  exists  under  two  states,  which  the 
author  calls  a  and  0.  When  electrolytic  iron  containing 
only  0-08  per  cent,  of  carbon  is  cooled  down,  an  evolution 
of  heat  takes  place  at  two  points.  The  first  at  855°,  which 
he  calls  a3>*  is  very  marked  ;  the  second  a.,,  less  marked, 
attains  its  maximum  about  730°. 

«3  is  due  to  the  transformation  of  the  allotropic  form  of 
iron  /3  into  the  form  a  ;  «.  might  be  looked  on  as  due 
to  another  transformation,  but  seems  to  be  merely  a 
retardation  of  the  first  taking  place  in  those  parts  of  the 
metal  which  contain  most  carbon.  The  carbon  itself, 
passing  from  the  state  of  carbone  de  trempe  (hardening 
carbon)  to  carbone  de  remit  (annealing  carbon)  in  iron 
containing  this  element,  determines  a  third  evolution  of  heat 
at  a  poiut  a3,  which  was  discovered  by  Barrett  under  the 
name  of  recaleseence. 

The  position  of  these  critical  points  is  not  fixed,  but  varies 
with  the  composition  of  the  metal ;  as  the  percentage  of 
carbon  increases  <7;,  is  lowered,  and  finally  coincides  with  a„ ; 
and  then  a3  and  a.2  united  become  lower  still,  and  finally 
coincide  with  «,,  which  has  become  slightly  raised. 

The  action  of  certain  bodies  on  these  phenomena  has 
been  already  studied  by  the  author  (Compt.  Rend.  103  743 
and  1135;  104,  985  and  1800),  and  details  are  now  given 
with  regard  to  the  influence  of  Bo,  Ni,  Cu,  Si,  As,  and  W. 

1.  Boron  (specimen  prepared  by  Professor  Roberts 
Austen)  acts  like  carbon  ;  the  evolution  of  heat  normally 
taking  place  at  av  occurred  partly  at  815°—  805°,  partly  at 
735°— 725°,  i.e.,  n2. 

2.  Nickel.  The  specimen  contained  C  =  ■  34  per  cent. 
Ni  5-97  per  cent.,  Mn  "traces."  With  a  steel  containing 
the  same  percentage  of  C,  but  no  Ni,  a3  and  a,  would 
coincide.  In  this  case  a3,  a2,  and  a,  all  coincide  ata  single 
point,  660° — 640°,  a  temperature  below  the  normal  point  of 
recaleseence. 


•  The  author  use3  an  extension  of  TchernofTs  notation  oi  the 
lowest  temperature  at  which  tho  steel  can  ho  hardened,  by  the 

lrl  hi  a. 


Hopkinson  has  shown  by  another  method  that  for  a  hard 
steel  with  25  per  cent.  Ni,  the  critical  point  is  below  0°. 
Manganese  acts  like  nickel. 

3.  Copper.  Three  specimens  prepared  by  Messrs.  Ball 
and  Wingham,  given  by  Professor  Roberts  Austen  :— 




I. 

II. 

III. 

Cu  

Per  Cent. 
0-847 

0-102 

Per  Cent. 
4-10 

0-183 

Per  Cent. 

C 

4'44 

As  the  percentage  of  Cu  is  increased,  a3  and  n,  are  both 
lowered. 

With  II.  and  III.  a3  coincides  with  «.,  at  a  point  730° 720° 

and  n,  is  lowered  to  625°— 620°.  Hence  copper  acts  like 
carbon,  hut  much  less  energetically,  the  action  of  4  per 
cent.  Cu  being  equal  to  that  given  by  0-25  to  0-30  of  C. 
Copper  acts  on  the  point  of  recaleseence  in  the  same  way  as 
nickel  and  manganese. 

4.  Silicon  (five  specimens  prepared  and  given  by  Mr.  R.  A. 
Hadfield,  containing  0-20  to  4-40  per  cent.  Si").  As  the 
percentage  of  silicon  increases  the  quantity  of  heat  evolved 
at  the  point  a3  diminishes,  and  is  sensibly  nil  when  2  per 
cent,  is  reached.  Contrary  to  what  occurs  with  the  previous 
elements,  this  heat  is  not  evolved  at  a,  or  any  other  point. 
Hence  it  follows  that  silicon  prevents  the  allotropic  trans- 
formation of  the  iron,  which  remains  in  the  state  a.  Tho 
evolution  at  a*  is  unchanged  in  quantity,  but  <r„  is  lowered 
from  730°-720°  to  710°— 700°,  and  a.  is  raised  from 
660°— 650°  to  710°— 700°. 

5.  Arsenic  (four  specimens  prepared  by  Messrs.  Harbord 
and  Tucker,  given  by  Professor  Roberts  Austen).  As  the 
proportion  of  arsenic  increases  from  "traces"  to  0-55  per 
cent.,  the  point  «3  is  raised,  but  the  heat  given  out  is  less 
than  the  normal  amount.  Arsenic  acts  like  silicon,  the  iron 
being  kept  in  the  state  u..  It  had  no  appreciable  effect  on  the 
points  «.,  and  n,  in  the  specimens  examined. 

6.  Tungsten  (four  specimens,  due  to  the  same  origin  as 
the  preceding).  Tungsten  (varying from  "traces"  to  1-50  per 
cent.)  seems  to  cause  no  change  in  the  position  of  a3  or  the 
amount  of  heat  evolved  at  this  point.  But  a,  is  considerably 
lowered  if  the  metal  has  been  sufficiently  heated  ;  it  was 
lowered  to  540° — 530°  in  the  specimen  containing  most 
tungsten,  a  phenomenon  observed  before  in  a  steel  of  much 
harder  character.     The  behaviour  of  tungsten  is  peculiar. 

—P.  J.  H. 


On  the  Role  of  Foreign  Bodies  in   Iron  and  Steel,  mid 

the    Relation    between    their    Atomic     Volumes   and   the 

Allotropic    Transformations     of    Iron.       F.    Osmond. 

Compt.  Rend.  HO,  346—348.     (See  preceding  abstract.) 

The   author  points    out    that  his  experiments  confirm  the 

suggestion  of  Roherts  Austen  (Phil.  Trans.  179,   339—349, 

1888)  that  the  effect  of  the  admixture  of  small  quantities 

of  metallic  impurity  with  metals  is  related   to  the  atomic 

volumes  of  the  elements  concerned. 

In  the  following  table,  column  I.  contains  the  elements 
examined,  whose  atomic  volume  is  less  than  that  of  iron 
(7-2),  column  II.  those  with  greater  atomic  volume. 


I. 

Atomic 
Volume. 

j  j                     Atomic 
Volume. 

3*0 
4'1 
IV7 
6'9 

7*1 

7'7 
O'O 

13*2 
13*5 
15*7 
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The  bodies  in  column  I.  (other  things  litiiiLT  equal)  retard 
the  transformation  of  the  ^-modification  of  iron  into  the  a- 
modification,  and  of  hardening  carbon  into  annealing  carbon. 
Hence,  under  the  same  conditions  of  cooling,  they  tend  to 
increase  the  proportion  of  the  /3-iron  in  the  metal  and  to 
harden  it.  Hydrogen,  in  the  form  of  Graham's  "  hydro- 
genium,"  may  also  be  included  under  this  ihead,  electrolytic 
iron  in  which  it  is  contained  being  very  hard  and  brittle. 
Gaseous  hydrogen  seems  to  have  but  little  effect  on  the 
critical  temperatures.  The  bodies  under  column  II.,  with 
larger  atomic  volume  than  that  of  iron,  would  tend  either  to 
increase  or  at  any  rate  to  keep  the  temperature  of  transfor- 
mation of  0-iron  into  a-iron  at  the  normal  point,  and  also 
(with  the  exception  of  tungsten)  raise  the  temperature  at 
which  hardening  carbon  is  transformed  into  annealing 
carbon.  Hence  they  would  tend,  like  annealing,  to  render  the 
metal  softer  and  more  malleable  ;  but  this  effect  is  some- 
times masked  by  the  properties  of  the  admixed  metal  itself. 
We  may  say  that  admixed  metals,  if  their  atomic  volume 
be  low,  tend  to  keep  iron  in  the  molecular  modification  of 
low  atomic  volume  ;  if  their  volume  be  high,  tend  to  keep 
it  in  the  modification  of  high  atomic  volume. 

Carbon,  though  obeying  the  general  law,  exerts  a  peculiar 
influence  on  iron,  owing  to  the  transformation  which  it 
undergoes  at  a  certain  temperature,  and  the  existence  of 
which  is  undeniable  ;  hence  its  importance  in  the  metallurgy 
of  iron.     (See  this  Journal,  1889,  75.)— P.  J.  H. 


Hadfield's  Manganese  Steel.     H.  Le  Chatelier.     Bull.  Soc. 

d'Encouragement  l'lnd.  Nat.  1890,  22—26. 
This  is  a  report  made  to  the  Socicte  d'Encouragement  by 
Le  Chatelier  on  behalf  of  the  Comite  des  Arts  Chimiques, 
completely  bearing  out  all  that  Hadfield  claims  for  his 
alloy.  The  results  of  B  series  of  experiments  made  for  the 
purpose  of  direct  verification  of  the  properties  of  the  alloy 
are  exhibited  in  the  following  table  : — • 

Composition  of  the  Alloy. 
Mil  =  13  '9  per  cent.     C  =  1"36  per  cent. 

(1.)  Tensile  Stress. 

Dimensions  of  test-piece. — Length,   80  mm.     Diameter, 
8  mm. 


i     Breaking 
Load  in  Kilos. 


Elongntion 
PerCent. 


Tested  ns  forged 

Heated  to  a  red  heat  and  oil-toughened 

Heated  to  a  yellow-heat  and  water- 
touerbened 

Heated  to  a  yellow  heat  and  toughened 
in  a  refrigerating  mixture 


(2.)  Bending  Stress. 
Dimensions  of  test-piece.— 70  x  24  x  9  mm. 

Interior  Ancient  Fracture 

I 

Tested  as  forged 1"2° 

Heated  to  a  red  heat  and  toughened  in 
oil 154° 

He  it'-d  (in  red  heat  and  toughened  in 
„■:,[,. r !       Folded  completely. 

Heated  to  a  jrellow-ueal  and  toughened     /  Showed  deep  cracks  on 
in  water  . .' i         I  tending  double. 

— S.  U.  A.  A. 


The  Treatment  of  Waste  "  Pickle." 

The  treatment  of  galvanisers'  waste  pickle — a  most  serious 
mailer  for  West  Bromwich,  Wolverhampton,  and  Great 
Bridge  in  particular — has  been  recently  made  the  subject 
of  experimental  tests  with  a  view  of  neutralising  its 
deleterious  effects.  Thomas  Turner,  of  Mason's  College, 
has  patented  a  process  which  promises  to  achieve  the 
desired  ends,  and  which  has  been  for  some  little  time 
past  in  operation  at  the  works  of  Walker  Brothers, 
Walsall  and  Xctherton  (this  Journal,  1889,  780).  The 
principle  of  the  process  is  simple  in  the  extreme.  The 
waste  liquor  is  merely  boiled  down  to  dryness,  and  the 
solid  residue  heated  to  low  redness.  <  )\ide  of  iron  remains 
in  the  furnace,  while  free  hydrochloric  acid  distils  off,  is 
condensed,  and  can  be  used  over  again  ad  infinitum. 
But  though  the  idea  is  thus  simple,  the  practical  application 
of  it  was  a  matter  which  involved  costly  experiments, 
extending  over  many  months.  The  difficulties  to  be  over- 
come were  very  great,  since  the  liquor  contained  so  much 
free  acid  that  to  use  any  metal  vessel  was  quite  impossible ; 
nor  could  it  be  contained,  when  at  boiling  heat,  in  any  kind 
of  brick  or  stone  evaporating-pan.  At  the  same  lime  it 
yielded,  on  evaporation,  such  a  large  quantity  of  solid  residue 
that  the  bottom  of  any  vessel  used  became  covered  with  a 
thick  deposit  after  a  few  hours'  working,  and  this  deposit 
was  so  hard  that  it  could  be  removed  only  by  means  of  a 
sledge-hammer  and  a  crow-bar.  Even  this  was  not  all.  The 
ferrons  chloride,  when  heated  in  the  presence  of  air,  formed 
a  considerable  amount  of  ferric  chloride,  which,  volatilising 
freelj',  contaminated  the  recovered  acid.  All  these  diffi- 
culties have  at  length  been  overcome,  and  the  process  has 
been  in  successful  operation  for  six  months,  and  has  been 
proved  on  the  large  scale  to  entirely  do  away  with  the  waste 
"  pickle,"  and  what  is  even  more  remarkable,  to  yield  a 
clear  profit  after  paying  all  working  expenses. 

The  ferrous  chloride  and  the  waste  liquor  are  heated  in 
one  and  the  same  furnace  by  the  reverberatory  principle. 
Much  depends  upon  the  regular  introduction  and  distribution 
of  the  liquor.  The  corrosive  action  of  the  free  and  is 
avoided  by  leaving  on  the  brick  floor  of  the  retort  a  coat  of 
the  thick  deposit  above  mentioned;  the  formation  of  ferric 
chloride  is  checked  by  roasting  the  residue  inaccessibly  to 
air;  and  the  method  of  working  by  heat  from  above  prevents 
the  deposit  from  caking  beyond  such  a  depth  as  is  desired. 
The  distilled  acid  is  condensed  in  a  tall  stack  of  special 
construction  ;  and  the  oxide  of  iron  remaining  is  raked  out 
of  the  furnace  in  the  state  in  which  it  is  commonly  known 
as  "blue  billy,"  and  is  of  use  in  puddling  operations  for 
"fettling."  As  a  result  of  experience  it  is  found  that  the 
furnaces  will  work  three  mouths  without  stoppage,  that  they 
use  only  4  cwt.  of  fuel  to  completely  treat  a  ton  of  waste 
liquor,  that  the  acid  recovered  is  perfectly  suitable  for  using 
over  and  over  again,  and  that  the  oxide  of  iron  recovered 
has  a  value  which  goes  a  long  way  towards  paying  for  the 
fuel  used. 


PATENTS. 


Improvements  in  the  Treatment  of  Complex  Hold  and 
Silver  bearing  Ores  and  other  Substances,  and  the 
Recovery  of  Metals  therefrom.  II.  Hutchinson.  Kng. 
l'at.  14,400,  October  G,  1888.     6d. 

Complex  gold  and  silver  "  sulphurets,  arsenurets,"  &c,  or 
artificial  products  such  as  matte  and  regulus,  are  treated 
with  an  alkali  oralkaline  earth. or  with  the  carbonates  of  these 
latter,  either  before  or  after  calcination,  whereby  "sickening 
or  flouring"  of  the  mercury  used  in  the  amalgamation  process 
is  prevented,  or  loss  of  chlorine,  bromine,  &c.  in  the  solvent 
processes.  In  one  modification  of  the  process  the  ore  is 
calcined,  either  with  or  without  addition  of  common  salt, 
care  being  taken  not  to  decompose  tin'  sulphates  which  are 
formed  by  oxidation  of  the  sulphur.  The  calcined  ore  is  then 
treated  with  water  to  remove  soluble  sulphates  and  chlorides, 

leaving  a  residue  at'  silica,  oxide  id'  iron,  sulphate  o? 
chloi  de  id'  lead,  and  free  gold.  On  treating  this  residue 
with  an  alkali  or  alkaline  carbonate  the  lead  salts  are 
decomposed,   and    their  "flouring"  effect    prevented.     The 
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oxidation  of  the  finely-divided  iron  derived  from  the  stamps 
is  one  of  the  causes  of  the  "  flouring  "  of  mercury. 

— H.  K.  T. 


An  Improved  Method  of  Lining  Barrels  or  other  Vessels 
to  resist  Acids  for  use  in  extracting  Metals  by  Chlori- 
nation  or  similar  Process  from  their  Ores.  T.  Hell, 
Lincoln.     Kng.  Pat.  2350,  February  9,  1889.     4*1. 

Vessels  of  wood  or  iron  are  lined  with  lead,  the  lead  is 
coated  with  gutta-percha,  which  is  again  coated  with  lead. 
The  outer  lead  coating  may  be  omitted. — II.  K.  T. 


Improvements  in  the  Treatment  of  the  Calcined  Products 
or  "Small  Mine"  of  certain  Iran  Ores,  Ironstone 
Mines  and  Shale,  ami  the  Manufacture  of  the  same  into 
/Hocks  for  the  better  Extraction  of  Ir<ai  thin/ram. 
A.  Hodgkinson,  Peacock's  Hey.  Eng.  Pat.  4537, 
March  15,  1889.     4(1. 

"  Small  mine,"  the  waste  product  left  on  the  mine-hearths 
in  the  calcining  of  various  ironstones  in  Staffordshire,  is 
compressed  into  blocks  and  fired,  in  order  to  render  it  tit 
for  smelting.  Sometimes  the  powdered  material  is  riddled 
before  compression. — II.  K.  T. 


Improvements  in  Machinery  or  Apparatus  /'»/■  the  E.r- 
traction  of  Gold  and  Silver  from  their  Ores  by 
Amalgamation.  T.  1!.  Jordan,  London.  Kng.  I'at.  471'.', 
March  is,  1889.  lid. 
A  NUMBER  of  circular  dishes  of  amalgamated  copper  are 
mounted  on  a  vertical  spindle  and  made  to  rotate. 
Beneath  each  dish  is  a  tray  sloping  towards  the  centre 
where  it  is  perforated.  The  auriferous  sand,  when  charged 
into  the  uppermost  dish,  is  forced  by  centrifugal  force  up 
the  edges  of  the  dish  with  considerable  friction,  thus 
ensuring  perfect  contact  with  the  amalgamated  surface.  It 
then  falls  on  to  the  sloping  tray  and  passes  to  the  next 
dish,  and  so  on  to  the  bottom.  There  it  falls  into  a  well, 
and  is  kept  in  agitation  by  a  stream  of  water.  Mercury 
is  placed  in  the  dishes  or  in  wells  formed  ou  the  peripheries 
of  the  fixed  partitions. — II.  K.  T. 


Improvements  in  Means  or  Apparatus  fur  the  Purification 
of  Molten  Tin  or  its  Alloys.  I).  Owen,  Morriston. 
Eng.  Pat.  5037,  March  23,  1889.     8d. 

The  molten  tin  or  alloy  is  mad*;  to  pass  through  a  "  reticu- 
late or  filtering  masses  formed  of  assemblages  of  plates, 
v  ire,  shot,  or  woven  wire  work,  fibre,  or  other  forms  of  iron 
or  other  metal  or  suitable  refractory  material,"  for  the 
purpose  of  removing  "  scruff  "  before  passing  to  the  tinning 
pot.— H.  K.  T. 


Improvements  relating  In  the  Drying  and  ( 'alcination  of 
Ores  or  other  Substances,  and  to  Apparatus  therefor. 
W.  Butlin,  Wellingborough.  Eng.  Pat.  5869,  April  5, 
1889.     8rf. 

Aiu  heated  to  a  temperature  of  from  900° — 1,000°  F.  is  used 
for  drying  and  calcining  ores,  limestone,  and  other  sub- 
stances, to  prepare  them  for  the  smelting  furnace.  A  furnace 
or  kiln  is  employed,  having  a  perforated  chamber,  of 
cylindrical  or  other  form,  built  up  of  boiler  plates  or  of  cast 
metal  cylinders  firmly  united,  &c,  into  which  air  passes, 
heated  by  the  waste  heat  from  the  smelting  furnace.  The 
heated  air  then  passes  from  the  perforated  chamber  into  the 
furnace  or  kiln. — E.  G.  C. 


An  Improved  Method  for  and  Apparatus  fa-  Separating 
Liquid  containing  Precious  Metal  from  Ores  treated  by 
Wet  Processes.  T.  K.  Rose  anil  1).  Dennes,  Denver, 
Colorado,  U.S.A.     Eng.  Pat.  6026,  April  8,  1 889.     8d. 

Tuts   method,   which    is    applicable    to    any    of    the    wit 

chlorination  processes,  consists  in  enclosing  the   material    to 


be  leached  in  closed  filtering  vats  or  tanks,  and  forcing  air, 
steam,  water,  or  other  fluid  into  these  vessels,  so  as  to  drive 
the  solution  under  pressure  (usually  about  CO  lb.)  through  a 
bed  of  filtering  material. — E.  G.  C. 


Improvements  relating  to  the  Pec, very  of  Soda  from  Slugs 
containing  the  same.  "  The  Alkaline  Reduction  Syndicate, 
Limited,"  ami  A.  P.  Cunningham,  Hebburn-on-Tync. 
Eng.  Pat.  7733,  May  8,  1889.     4d. 

The  slag  remaining  after  the  preparation  of  metallic  sodium 

or  after  the  reduction  of  metallic  ores  by  the  use  of  an  alkali, 
is  run,  whilst  in  a  molten  condition,  directly  into  water, 
solution  at  once  taking  place.  If  the  slag  be  run  into  milk 
of  lime  then  any  carbonate  of  soda  will  be  at  once  cauticised 
and  it  solution  of  pure  caustic  soda  produced. — S.  G.  It. 


A  New  or  Improved  Alloy.  A.  M.  Clark,  London.  From 
"  La  Societe  en  participation  Hourbouze  et  Compagnie," 
Paris,  France.  Eng.  Pat.  13,718,  August  80,  1889.  id. 
An  alloy  of  100  parts  of  aluminium  with  10  parts  of  tin, 
possessing  a  density  2'85  and  an  index  of  specific  heat 
0-180,  together  with  the  characteristic  properties  of  pure 
aluminium,  viz.  "  strength,  lightness,  inoxidability, ductility," 
&c— E.  G.  C. 


An  Improved  Process  or  Means  for  extracting  Precious 
Metals  from  their  Ores.  1).  Deuues.  Eng.  Pat,  19,621, 
December  6,  1889.     Gd. 

The  ore  passes  through  a  crushing  mill,  then  through  a 
muffle  furnace,  where  it  is  roasted  by  gaseous  fuel.  Jt  next 
passes  into  a  vessel  rotating  on  hollow  trunnions,  where  it 
is  treated  with  bleaching  powder  and  sulphuric  acid.  Any 
excess  of  chlorine  is  removed  by  blowing  air  or  steam 
through  one  of  the  trunnions,  the  gases  passing  out  through 
the  other  one  and  thence  through  slaked  lime  or  other 
absorbing  materials.  The  liquid  contents  of  the  vessel  then 
pass  through  filtering  beds  and  finally  through  layers  of 
sulphides.— H.  K.  T. 

Ekratum. — Owing  to  a  misprint  in  the  original  journal 
the  conclusion  of  the  last  sentence  of  first  abstract 
on  second  column,  page  295,  has  been  made  to  read 
"  Fe,  Fe.,C,  Fe3C,"  instead  of  "  Fe,  FelsC,  FcaC,"  as  intended 
by  the  author. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Experimental  Researches  in  the  Reduction  of  the  difficultly- 
reducible    Metals.       A.    J.    Rogers.       Reprinted    from 

Proceedings   of    the    Wis, sin    Natural  History  Society, 

1889.  J.  Franklin  Inst.  1889,  98,  486—487. 
This  paper  gives  the  results  of  experiments  on  the 
electrolysis  of  sodium  anil  aluminium  salts  at  high  tem- 
peratures. An  average  of  61  per  cent,  of  the  theoretical 
yield  of  sodium  can  be  obtained  by  electrolysis  from  tlio 
fused  chloride,  the  yield  being  5 — 6  lb.  of  sodium  per 
electrical  horse-power  in  24  hours.  Alloys  of  sodium  with 
tin  and  lead  were  prepared  by  making  these  metals  the 
negative  electrodes  in  the  electrolysis,  either  of  sodium 
chloride  alone,  or  of  the  latter  mixed  with  cryolite.  They 
do  no  attack  silicious  crucibles  so  rapidly  as  pure  sodium. 
Aluminium  can  he  prepared  by  heating  the  alloys  with 
cryolite,  or  with  the  double  chloride  of  aluminium  and 
sodium.  The  yield  was  1  lb.  of  aluminium  per  electrical 
horse-power  in  ^4  hours. — II.  K.  T. 
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On  Ih i'  Ratio  between  the  Electric  and  Thermal  Conduc- 
tivities of  Metals.      A.    Berget.      Compt.   Read.  110, 

76 — 77. 

The  author  lias  determined  in  absolute  measure  the  electric 
conductivity  k,  and  the  thermal  conductivity  c,  of  copper, 
zinc,  imn,  tin,  lead,  antimony,  mercury  and  brass,  at   tem- 

peratures   between  0"  and  30°.    The  ratio  -   varies  from 

1-6  x  10stol"8  x  lo:'.  The  temperature-coefficient  of  the 
two  conductivities  i-  also  different.  Hence  they  can  onrj  be 
regarded  as  approximately  proportional  to  one  another. 

—1'.  J.  II. 


cathode  cell  of  a  series  of  baths,  till  the  metal  is  removed, 
and  then  through  the  anode  cells  of  the  same  baths,  to  he 
oxidised  again,  being  then  used  for  lixiviating  fresh  m  --  - 
of  the  substance. — E.  T. 


On  the  Electrolysis  of  Alumina  and  Aluminium  Fluoride 
in  the  Fused  Slate.  A.  Minct.  Compt,  Kind.  HO, 
342—34.1. 

The  author  has  made  a  large  number  of  experiments  for 
tin*  purpose  of  obtaining  aluminium  bj  electrolysis  on  a 
targe  scale.  He  gives  the  following  details  of  22  experi- 
ments: (1)  Nature  of  cathode  (iron  or  carbon);  (2) 
Duration  of  experiment  (varying  from  7  to  24  hours); 
(3)  Current  intensity  (from  90  to  1,2C0  amperes);  (4) 
Difference  of  potential  at  electrodes  (from  4  to  6-35  volts)  ; 

(5)  Weight    of    metal    obtained    (0-363  to    5,440    kilos.); 

(6)  Percentage  of  theoretical  yield  (55  to  82  per  cent.) 
No  further  account  of  the  process  is  given.  The  experi- 
ments were  carried  out  at  the  works  of  MM.  Bernard,  at 
(i,  ,1.-1'.  J.  H. 


PATENTS. 

Improvements  in  the  Manufacture  of  Incandescence  Electric 
Lamps.  J.  W.  Edmundson,  Gateshead-on-Tyne.  Eng. 
l'at.  3363,  February  25,  1889.     4(/. 

To  prevent  lamps  from  blackening  and  to  obtain  uniformity, 

the  filaments  are  coated  with  chromium,  in  some  such  way 
as  the  following  : — They  are  painted  with  chromium  chloride 
dissolved  in  spirits  of  wine,  dried,  and  then  raised  to  very 
bright  incandescence  in  a  vessel  exhausted  of  air  as  com- 
pletely a-  possible.  The  chloride  is  reduced  and  the  metal 
deposited,  the  filament  getting  a  smooth  grey  surface  and  a 
lowered  resistance.  The  operation  may  he  repeated  if 
necessary. — E.  T. 


An  Improved  Process  for  the  Manufacture  of  Aluminium 
and  Apparatus  therefor.  .1.  L.  E.  Daniel,  Westminster. 
Eng.  l'at.  4169,  March  9,  18$'.*.  llrf. 
In  this  process  aluminium  is  produced  by  electrolysing 
the  double  chloride  of  aluminium  and  sodium,  and  means 
are  provided  for  maintaining  a  constant  and  continuous 
replenishment  or  regeneration  of  the  hath  with  chloride  of 
aluminium,  as  fast  as  it  loses  the  same  while  undergoing 
electrolysis.  For  the  production  of  the  chloride  of  alumi- 
nium, an  upright  retort  is  filled  with  alumina  and  carbon, 
and  is  heated  while  dry  chlorine  is  caused  to  pass  through 
it.— E.  G.  C. 


Improvements  in  Hie  Electrolytic  Process  of  Obtaining 
Copper,  Zinc,  and  Tin.  II.  A.  Seegall,  Berlin,  Ger- 
many.    Eng.  Pat.  4871,  March  20,  1889.     6d. 

THE  material  to  he  treated,  containing  copper  with  zinc  or 
tin,  is  first  lixiviated  with  a  moderately  icentrated  solu- 
tion of  ferric  chloride,  slightly  acidulated.  Proto-chloride 
of  iron,  and  the  chlorides  of  zinc  or  tin,  are  formed  and 
pass  joto  solution,  while  cuprous  chloride  remains  suspended. 
The  whole  is  filtered,  and  the  filtrate  treated  electrolytic-ally 
for  zinc  or  tin.  The  deposit  of  cuprous  chloride  is  mixed 
with  copper  borings,  &c,  and  again  lixiviated  with  a 
concentrated  solution  of  the  ferric  chloride,  also  acidulated 
with  at  the  same  time  the  addition  of  calcium  or  sodium 
chloride,  to  hold  the  cuprous  chloride  in  solution.  This 
solution  is  then  treated  electrolyticalbj  for  its  copper.  The 
various  liquids  to  be  electrolysed  pass  from  cathode  cell  to 


Improvement.*  in  the  Method  of  and  Means  for  Electrolysis 
of  Substances  in  a  Slate  of  Fusion.  M.  Kiliani, 
Neuhausen,  Switzerland.  Eng.  l'at.  6745,  April  20, 
1889.     8(/. 

In  order  to  keep  the  temperature  of  tic-  fused  mass  as  low 
as  possible,  and  also  to  keep  tie-  crusl  which  is  formed  on 
the  surface  of  the  mass  constantly  stirred  back  into  the 
active  path,  the  positive  electrode  is  so  arranged  that  it  can 
he  rotated  either  concentrically  or  eccentrically  about  its 
axis.  The  positive  electrode  is  also  so  arranged  that  it  can 
In-  raised  from  or  lowered  into  the  fused  ma^s  as  it  burns 
away.— 15.  T. 


Improvements  in  Electric  or  Galvanic  Elements  or  Cells. 
P.  Schoop,  Zurich,  Switzerland.  Eng.  Pat.  7719,  May  8, 
1889.      6t/. 

In  order  to  convert  the  electrolytes  of  batteries  into  a  solid 
or  semi-solid  state  "  water-glass "  (i.e.,  silicate  of  soda  or 
potash)  is  added  in  suitable  proportions,  or,  instead  of 
water-glass,  a  solution  of  sulphate  of  iron,  either  alone  or 
mixed  with  hydrate  of  soda  or  potash,  or  with  water-glass, 
may  be  added.— B.  T. 


An  Improved  Process  and  Apparatus  fin-  tin  Continuous 
Extraction  oj  Cold  and  Silver  from  Substances  con- 
taining the  same  hy  the  Agency  of  Chlorine,  ,1.  A.  II. T. 
Banff,  Sydney,  N.S.W.  Eng.  Pat.  19.944,  December  11, 
1889.     Sd. 

Chlorine  is  liberated  by  electrolysis  from  a   solution  of 

sodium  chloride   in  contact  with   the  gold   or   silver  or   the 

substances  containing  the  same.    The  chlorides  i tuced 

are  immediately  split  up  electrolytically,  the  chlorine  being 
set  free  at  the  anode  and  regenerated  for  further  use,  and 
the  tin  tabic  elements  deposited  upon  the  cathode.  There 
are  ten  claims  iu  connexion  with  this  process,  and  the 
apparatus  therefor. — E.  G.  C. 


Improved  Battery  Platen  for  Storage  Batteries.  A.  K. 
Woolf,  New  York,  U.S.A.  Eng.  Pat.  20,911,  December 
31,  1889.     Sd. 

A  long  plate  of  lead  is  pasted  with  lead  oxide,  and  then 
rolled  tightly  upon  itself  in  a  close  scroll.  This  is  then 
heavily  pressed,  so  as  to  convert  the  almost  circular  cross 
section  into  an  elongated  one.  Slices  tire  now  cut  oil  the 
end,  each  slice  forming  a  complete  plate.  This  is  encircled 
by  a  strap  of  bard  rubber,  which  being  wider  than  the 
plate  is  thick,  not  only  serves  to  hold  it  together,  hut  acts 
as  a  separator  as  well. — E.  T. 


Improvements  in  Secondary  or  Storage  Batteries,  and  in 
the  Manufacture  of  Plates  therefor.  It.  H.  Lake, 
London.  From  P.  It.  Alexander,  New  York.  I'.S.A. 
Eng.  Pat.  302,  January  7,  1890.     8d. 

The  inside  of  the  battery  ease  is  lined  with  rubber,  or  some 
such  material,  in  which  grooves  have  been  moulded  or  rolled. 
Into  these  grooves  the  individual  plates  slide,  and  the  com- 
partments thus  formed  are  rendered  quite  water-tight  by 
compressing  the  rubber  from  one  end.  One  side  of  each 
plate  is  thus  positive  and  the  other  negative,  there  heino- 
us many    cells — till    of    course    in    scries — as    there    are    CI 

partnieiits.  Moreover,  the  inventor  packs  his  plates  with 
dry  oxide,  then  puts  them  in  a  pile,  separated  from  one 
another  by  felt  soaked  with  dilute  acid,  and  passes  a  current 
through  tlie  whole  till  formed. — E.  T. 
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Improvements  relating  to  Secondary  Batteries.  H.  II.  Lake, 
London.  From  P.  II.  Alexander,  New  York,  U.S.A. 
Eng.  Pat.  303,  January  7,  1890.     8d. 

Tire  battery-box  is  made  of  some  suitable  material,  such  as 
hard  rubber,  and  fastened  to  the  outside  are  strips  of  metal 
from  the  terminals  of  the  cell,  so  arranged  that  should  the 
temperature  of  the  cell  rise  above  a  certain  point,  the  con- 
sequent expansion  of  the  material  of  the  box  brings  these 
metal  strips  into  contact  and  short-circuits  the  cell  through 
a  safety  cut- out,  which  cut-out  is  fused  by  the  passage  of 
the  extra  current  and  cuts  the  cell  out  of  circuit.  A  second 
device  for  cutting  out  a  cell  which  is  giving  off  gas  freely 
is  a  U-tube  tilled  with  the  electrolyte  and  inverted  in  the 
liquid.  As  the  gas  is  evolved  in  the  cell  some  of  it  enters 
the  U-tube  and  displaces  the  liquid  in  it  so  that  it  rises 
bringing  two  strips  of  metal  into  contact  and  cutting  out 
the  cell  by  means  of  the  fuse  arrangement  described  above. 

— Ii.  T. 


Improvements  relating  to  Secondary  or  Storage  Batteries. 

H.   H.    Lake,    London.     From    T.   Ewing,    New    York, 
U.S.A.     Eng.  Pat.  1094,  January  21,  1890.     Od. 

The  inventor  packs  |the   plates  with  Massicot  (litharge) 

since  the  active  material  obtained  from  this  lias,  he  states. 
the  same  rate  of  expansion  and  contraction  as  the  lead 
support  itself.  There  is  therefore  no  buckling  or  deformation 
of  the  plates.  The  litharge  may  be  applied  as  a  paste,  or 
packed  dry  into  the  plates  by  pressure.  In  the  latter  case 
immersion  of  the  plates  must  not  go  on  at  a  more  rapid 
rate  than  six  inches  a  minute,  else  disintegration  will  take 
place.  The  cells  are  stated  to  have  a  larger  storage  capacity 
by  this  method  of  forming. — E.  T. 


An  Improvement  in  Galvanic  Batteries.  C.  A.  Hitchcock, 
London.  From  W.  Burnley,  North  East,  Pennsylvania, 
U.S.A.     Eng.  Pat.  1110,  January  21,  1890.     6d. ' 

The  eontaining-vessel  of  this  battery  is  a  cylinder  of  zinc 
closed  at  one  end  and  serving  as  the  positive  electrode.  A 
core  of  suitable  sl/e  and  material  is  placed  in  position  in 
the  zinc  cylinder,  leaving  an  annular  space  around  it,  and 
into  this  space  is  poured  the  following  mixture  in  a  semi- 
fluid state  : — Sal-ammoniac,  1  part  ;  chloride  of  zinc,  1  part ; 
plaster  of  Paris,  3  parts ;  water,  2  parts;  and  a  vegetable 
material,  such  as  flour,  1  part.  When  this  mixture  has  set, 
the  core  is  withdrawn,  and  a  carbon  cylinder  inserted,  also 
leaving  an  annular  space  around  it.  This  space  is  filled 
with  sal-ammoniac,  1  part  ;  chloride  of  zinc,  yn-th  part  ; 
peroxide  of  manganese,  3  parts  :  pulverised  carbon,  3 \  parts  ; 
water,  2  parts.  The  top  of  the  cylinder  is  then  sealed  in 
with  a  compound  such  as  bitumen. — B.  T. 


Improvements  relating  to  Storage  Batteries  or  Accumu- 
lators. H.  H.  Lake,  London.  From  G.  A.  Johnson, 
Boston,  U.S.A.     Eng.  Pat.  1495,  January  28,  1890.     6</. 

Each,  electrode  is  built  up  of  two  corrugated  plates,  so  put 
together  that  there  is  a  series  of  horizontal  channels  formed 
of  somewhat  elliptical-shaped  section.  Into  these  the 
active  material  is  packed,  being  placed  in  communication 
with  the  electrolyte  outside  by  very  numerous  small 
perforations  in  the  plates  themselves.  The  electrodes  are 
insulated  and  supported  by  vertical  rods  passing  downwards 
between  them. — E.  T. 


XII.-FATS,  OILS,   AND   SOAP 
MANUFACTURE. 

The  Constituents  of  Iceland  Moss.  A.  Ililger  and 
O.  Buchner.  Ber.  23,  461— 464. 
Kxop  and  Sehnedermann  (Ann.  (hem.  Pharm.  55,164) 
have  examined  two  of  the  constituents  of  Iceland  moss 
(Cetrarea  islandica)  (seeunder  XX., page  "ill.)  lichestearic 
acid  and  cetraric  acid.  These  have  been  further  studied 
by  the  authors.  Lichestearic  acid  is  best  extracted  from 
the  powdered  moss  by  means  of  petroleum  spirit,  and 
forms,  when  purified  by  recrystallisation,  a  voluminous 
crystalline  mass  melting  at  120°,  and  soluble  in  the  ordinary 
reagents  with  the  exception  of  water.  The  alkali  salts  of 
the  acid  are  soluble,  those  of  the  other  metals  insoluble  in 
water,  but  none  of  them  could  be  obtained  crystalline. 
Analyses  of  the  silver,  barium  and  lead  salts,  of  an  acid 
chloride  and  also  of  the  free  acid,  are  given,  from  which  the 
formula  C'.|jH?,;(l13  appears  probable,  the  acid  being  dibasic, 
C41H7409(CO.OH)2. 

Acetyl  chloride  is  without  action  on  the  free  acid ;  on 
oxidation  with  potassium  bichromate  and  sulphuric  acid, 
carbon  dioxide  is  evolved  and  captie  acid  formed. 

Cetraric  acid  forms  a  white  amorphous  powder,  with  a 
bitter  taste,  almost  insoluble  in  water.  It  dissolves  in 
alcohol,  but  is  difficultly  soluble  both  in  ether  and  in 
petroleum  ether.  At  200°  it  decomposes  before  melting. 
Analyses  of  the  acid  and  of  its  barium  and  silver  salts  point 
to  the  molecular  formula  C^H^O,.,,  and  to  the  dibasicity  of 
the  acid.— C.  A.  K. 


PATENTS. 


Method  of  Extracting  Pure  Neutral  Grease  from  Wool 
and  the  like.  C.  Lahusen  and  ( '.  Feuerlein,  Delmenhorst, 
Germany.     Eng.  Pat.  11.388,  July  16,  1889.     6d. 

I'ri.-E  neutral  wool  grease  has  hitherto  been  obtained  from 
the  sludge  thrown  down  by  treating  wool  washings  with 
sulphuric  acid,  by  more  or  less  troublesome  methods.  The 
[■resent  plan  consists  in  mixing  the  sludge  (wet  or  dry) 
with  a  "  five  -fold  quantity"  of  a  solvent  such  as  "  benzine, 
bisulphide  of  carbon,  ether,  or  chloroform,  or  a  mixture  of 
these  liquids,  at  .">0° — 70°  C.  A  solution  of  some  "water 
absorbent  material  "  e.g.,  the  chloride  of  sodium  potassium 
or  magnesium  or  sodium  sulphate,  is  then  added  in  quantity 
equal  to  about  half  the  liquid  previously  used,  and  the 
whole  well  mixed.  The  mass  separates  into  two  layers  on 
standing,  the  one  consisting  of  a  solution  of  wool  grease  in 
carbon,  disulphide,  ether,  &c.,  the  other  of  the  soapy 
impurities  and  metallic  sails.  The  former  is  run  off, 
distilled,  and  the  wool  grease  obtained,  the  latter  worked 
up  into  soap,  or  otherwise,  by  known  methods. — B.  1!. 


Improvements  in  Lubricants.     J.  L.  Wade,  London.     Eng. 
Pat.  540,  January  11,  1890.      1./. 

A  mixture  is  made  of  crude  glycerin,  mineral  oil  and 
castor  oil  in  proportions  varying  with  the  character  of  its 
proposed  use,  by  heating  it  with  close  steam  in  a  boiler  and 
causing  a  rush  of  air  through  it  when  it  has  reached  a 
suitable  temperature  by  exhausting  the  air-space  above  the 
surface  of  the  liquid,  and  permitting  the  entrance  of  air  by 
an  inlet  pipe  at  the  bottom,  which  both  mixes  and  dries  the 
oils.— B.  I!. 
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XIII.-PAINTS.  PIGMENTS,  VARNISHES. 
AND  KESINS. 

I'ATKNTS. 

Improvements  in  the  Production  of  the  Compounds  for  the 

Manufacture  of  the  Soles  and  Heels  of  Boots  and  Shoes, 

the   same   being   applicable   to    other   useful    Purposes. 

A.  A.  Blandy,  London.     Eng.   Pat.  3591,  February  28, 

1889.    6d. 

The   artificial   leather   is   composed   of    asphalte,   mineral 

pitch,  colophony  or  black  resin,  gypsum,  gutta-percha,  and 

sulphide  of  antimony.     A  harder  compound  for  the  heels 

of  boots  and  shoes  is  prepared  from  the  same  ingredients 

with  the   addition  of  some  sulphur,  hut   the   proportion  of 

gutta-percha  is  smaller.     The  most  suitable  proportions  are 

given  in  the  specification. — E.  E.  B. 


Improvements  relating  to  the  Covering  of  various  Articles 
with  Xylonite  or  Celluloid.  E.  A.  Bluemel,  How.  Eng. 
Pat.  17,496,  November  4,  1889.  id. 
A  tube  of  xylonite  of  smaller  diameter  than  the  article  to 
be  covered  is  placed  in  boiling  water  or  steam  and  stretched 
over  a  heated  mandril.  It  i-  then  plunged  in  cold  water 
and  the  mandril  removed.    The  article  is  then  inserted  and 

plunged  with  its  covering  of  xylonite  into  boiling  water  for 
about  .to  seconds,  until  the  tube  has  contracted  and  fits 
closely  to  the  article.  They  are  again  plunged  into  cold 
water,  and,  if  necessary,  the  ends  are  plugged  with  similar 
pares  of  xylonite. — E.  J-  B. 


The  Manufacture  to-  Production  of  an  Improved  Material 
or  t 'ompound  adapted  for  use  as  a  Substitute  for  Jem,/. 
Horn,  Whalebone,  India-rubber,  Gutta-percha,  and  other 
Materials,  also  as  a  ( 'oatingor  Varnishfor  Waterproofing 

and  other  Purposes.      F.  Greening,  Uxbridge.     Eng.  Pat. 

5344,  March  28,  1889.  6</. 
Cotton  combings,  paper,  esparto  grass,  or  rags,  are  treated 
with  a  mixture  of  nitric  and  sulphuric  acids.  The  excess  of 
acid  is  drained  oft  and  the  material  is  placed  in  a  warm 
atmosphere  for  one  hour.  It  is  then  washed  with  water 
and  transferred  to  a  bath  of  sodium  chloride  and  ammonia 
alum.  After  again  washing  and  drying  it  is  dissolved  in  a 
mixture  prepared  as  follows  : — Lead  acetate  and  lime  are 
distilled  and  the  product  is  mixed  with  fusel  oil.  The 
mixture  is  redistilled  after  the  addition  of  phosphoric 
chloride  or  carbonate  of  potash.  The  distillate  mixed  with 
absolute  alcohol  constitutes  the  solvent. 

The  plastic  mass  obtained  by  the  action  of  the  solvent  on 
the  nitro-coinpounds,  may  be  moulded  into  any  desired 
form.     A  thin  solution  can  be  used  as  a  varnish. — E.  J.  li. 


Improvements  in   obtaining    Yellow  Pigments.     J.  Macfar- 

lane,  Barrhead.     Eng.  Pat.  7156,  April  30,  1889.     id. 
Caubonate   of  lime  is   mixed  with   a    solution  of   ferrous 
sulphate  and  a  yellow  precipitate  is  obtained,  consisting  of 
hydrated  oxide  of  iron  together  with  sulphate  of  lime,  and 
the  excess,  if  any,  of  carbonate  of  lime. — E.  E.  B. 


Improvements  in  Fabrics.  A.  .1.  Boult,  London.  From 
C.  Coste,  Paris,  France.  Eng.  Pat.  7967,  May  13, 
1889.  id. 
"An  improved  article  or  fabric  mainly  consisting  of  pure 
floss  silk,  which  by  being  coated  with  india-rubber  and  like 
substances  of  any  colour  or  shade,  acquires  an  appearance 
similar  to  that  of  leather,  and  is  adapted  to  replace  both 
leather  and  waterproof  india-rubber  stuffs  imitating  leather." 

—  II.  S. 


Improvements  in  the  Manufacture  of  Artificial  Ivory  or 
Ivory  Substitutes.  A.  and  S.  de  Pont,  Paris,  France, 
and  il.  1..  and  .1.  H.  Storey,  Lancaster.  Eng.  Pat.  9267, 
June  4,  1889.     6d. 

See  under  XIX.,  page  540. 


An    Improvement    m    the    Manufacture   of   Oil    Varnish. 

II.  Noerdlinger,   Stuttgart,   Germany.     Eng.   Pat.  9565, 

June  8,  1889.  4./. 
A  kos-voj  \i  M. e  oil  is  heated  with  a  saturated  salt  of  resin 
acid,  oleic  acid,  oi  another  fatty  acid.  This  mixture  is 
allowed  to  cool,  and  the  supernatant  clear  liquid  mixed  with 
from  ten  to  a  hundred  volumes  of  a  drying  oil,  such  as 
linseed  oil. — K.  E.  B. 


XIV.-TANNING,  LEATHER,  GLUE, 
SIZE. 


AND 


PATENTS. 

A  New  or  Improved  Adhesive  Cement  am!  Process  of 
Manufacturing  the  same.  W.  P.  Thompson,  Liverpool. 
From  K.  Korenar  and  F. Zwicker,  Karolinenthal,  Austria. 
Eng.  Pat.  2197,  February  11,  18S9.      \d. 

Tills  cement,  suitable  for  joining  or  repairing  leather,  hemp, 
or  india-rubber  hose  pipes,  is  prepared  In  dissolving  about 
.Ml  parts  by  weight  of  gutta-percha  in  a  liquid  mixture  of 
120  parts  by  weight  of  "benzine,"  80  parts  "  sulphuret  of 
carbon,"  and  'JO  parts  of  turpentine,  removing  the  surface 
scum  from  this  solution  and  mixing  it  with  a  second  batch 
of  a  similar  solution  whilst  in  a  boiling  state.  The  liquid 
mixture  obtained  is  drawn  off  into  suitable  receptacles,  and 
kept  hermetically  scaled. — B.  II. 


Improved  Method  of  Manufacturing  Artificial  Leather  or 

Leather  Boards  made  from  Hard  Side  Leather  Cuttings 

or  other  Leather  Scraps  and  various  Fibrous  Substances. 

II.   P..   Minns,   Maidenhead.      Eng.   Pat.   6103,   April  9, 

18S9.  4<t. 
LEATHEB  cuttings  or  scraps  are  boiled  in  an  alkaline  or 
acid  solution  till  dissolved.  In  practice  a  solution  of  sul- 
phuric acid  containing  from  5  to  20  per  cent,  answers  well. 
The  fibrous  substance  used,  such  as  leather,  hemp,  manilla, 
or  jute,  is  mixed  with  the  solution  of  leather  cuttings  in  an 
ordinary  beating  engine  at  a  "temperature  of  110  — 180  ." 
When  all  is  reduced  to  a  pulp  of  the  required  consistency, 
it  is  passed  through  a  suitable  machine  and  made  int.". 
sheets  or  boaiils.  The  sheets  or  boards  arc  then  engraved 
with  any  design  by  suitable  machinery. —  li.  II. 

Improvements    in    the   Manufacture  of  Cement    for  joining 

Wood,    Stone,    and    other    Materials.      S.    llindlcy    and 

(I.    U.    Mackenzie,   London.      Eng.    Pat.   7913.   May    LI, 

1889.     4d. 

Tills  cement  is  prepared  by  soaking  glue  in  water  for  about 

12  hours,  and  then  adding  to   the  glue,  after  inciting  it,  a 

mixture  of   wiiite   lead  and  cement,  together  with  a  solution 

of  resin   in  methylated  spirit  or  mineral  oil.     The  following 

proportions  give   good  results  : — Dissolved   glue,   84   lb.  ■ 

Parian    cement,    9    lb. ;    white    lead,    9    ib.  •,    resin,    G    lb.  ; 

methylated  spirit,  4  lb. — B.  H. 


Improvements  in  the  Process  and  Means  for  Di/ein  /  Wales. 
.1.  Kristcn,  Briinu,  Austria.  Eng.  Pat.  8191,  May  16, 
ISSN.      8</. 

Sec  under  VI.,  page  500. 


An  Improved  Clue  or  Cement.    (!.  Rothel,  London. 

Eng.  Pat.  556,  January  11,  1890.     -id. 

Tin:  glue  is  composed  of  the  following  ingredients  in  abt  ut 

the  following  proportions:     Scotch  glue,  i>  lb. ;  rosin,  2  lb.; 

gutta-percha,  2  0Z  :  Caoutchouc,  1  0Z. ;  wood  ashes,  2  oz.  ; 
red  lead.  4  oz.  :  bisulphide  of  carbon.  1  oz.  ;  zinc  ash.  2  oz. 
The  glue  is  first  boiled,  to  which  a  solution  of  the  rosin  in 
carbon  bisulphide  is  added,  'flu'  gutta-percha  and  caout- 
chouc are  then  dissolved  in  carbon  bisulphide  and  added  to 
the  glue  and  rosin,  and  the  mixture  is  boiled  for  two  hours. 
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The  red  lead,  wood  ashes,  and  zinc  ash  are  next  added,  and 
the  whole  mixture  boiled  for  three  hours  with  continual 
stirring.  When  required  for  use  the  glue  is  liquefied  by 
heat— B.  H. 


XY -AGRICULTURE.  MANURES,  Etc. 

Value   of   Thomas-slag    1'husphoric  Acid  compared    with 
Soluble    Phosphate    and    Bone-Heal    impoverished    of 
Lime.      K.    Guxjtz.      iier.   it.    d.    Thatigkeit   d.    agrikul- 
turchem,  Versuehsstat.   Pommritz,  1888,  11  —  17;  Hied. 
Centr.  29,  80—87. 
Animal  charcoal  superphosphate  (spodium-superphosphat) 
containing  13 '84  percent,  of  soluble  phosphate;  Thomas- 
slag  (93-6   per  cent,  of  fine  powder)  containing  50*8  per 
cent  of  Cat)  and  24- 1 1  per  cent,  of  P2<  )h ;  and  bone  meal, 
consisting  of  92  per  cent,  of  fine  bone  meal,  and  containing 
30-3  per  cent,  of  P205,  and  1  -49  per  cent,  of  nitrogen,  were 
employed    in   proportional    quantities    along   with    sodium 
nitrate    on  potatoes    (Saxon    onion    potato).     Thomas-slag 
gave  the  best  result,  then  the  bone  meal,  the  plots  without 
phosphate  manure  being  poorest.     There  was   much  rain  in 
June.— D.  A.  L. 


Relative  Manurial  Value  of  Phosphate,  with  special 
reference  to  Thomas-slag,  Bone-Meal,  Peruvian  Guano, 
and  Coprolite  Powder.  Prize  Essay  bv  G.  Marek.  Bied. 
Centr.  19,  142—144. 

Numerous  plants,  including  oats, peas, mangolds,  sugar-beet, 

potatoes,  carrots,  barley,  buckwheat,  summer  wheat,  and 
beans  were  cultivated  on  a  great  variety  of  soils,  such  as 
clayey,  loamy,  sandy,  humus,  marshy  and  calcareous  loamy 
soils,  also  rich,  poor,  and  intermediate  loams,  and  a  clayey 
loam,  the  plant  being  selected  to  suit  the  soil.  All  received 
the  same  quantity  of  nitrogen,  potash,  lime,  and  phosphoric 
acid,  but  the  form  in  which  the  last  two  were  given  was 
varied.  During  the  progress  of  the  experiments  records 
were  kept  of  the  temperature  of  the  air,  of  the  cloudiness, 
of  the  direction  of  the  upper  (cloud)  air  currents,  and  of 
the  precipitation.  The  warmth  of  the  soil  at  depths  of 
5,  10,  20,  30,  40,  50,  GO,  70,  80,  and  100  cm.,  and  the 
temperature  of  the  original  soils  from  which  the  experimental 
ones  were  taken  to  a  depth  of  1  cm.  Some  of  the  soils 
were  sifted.  The  manuring  varied  as  to  periods  of  sowing 
and  the  quantity  sowed,  and  for  comparison,  plots  were  left 
without  manure.  All  observations  were  taken  into  con- 
sideration when  discussing  the  results,  and  the  experience 
gained  in  one  year's  experimenting  was  made  use  of  in  the 
succeeding  year.  Results  are  recorded  under  many  different 
headings.  The  following  are  some  of  the  general  data 
relating  to  the  value  of  phosphates  : — 


Crop. 


Phosphates  in  Order 
of  Merit. 


Percentage  yield 
above  (Inmanured. 


Observed.       Mean. 


Tlionms-sbi^ 

.. 

29 

Bone-meal 

23 

Coprolite  powder  .. 

22 

Peru  p;uano 

10 

Summer  cereals  .... 

Porn  guano 

0*3-37 

21 

., 

Coprolite  powder  .. 

0*0-30 

15 

0*5-20 
1*0-19 

12 

n                  •  ■  •  • 

10 

9-5S 

33 

12-47 

8-36 

•-•7 

Thomas-slag 

2-1 

Coprolite  powder  .. 

7-41 

as 

After-action  was  investigated  on  the  following  kinds  of 
soil  : — 


1.  Calcareous  loam. 
•J.  Loam 

3.  Sandy  soil    

4.  (lay 

5.  Marshy  soil   .  .  .  . 

6.  Humus  soil 

7.  Rich  loam. 


.after  sugar  beet. 


potatoes, 
mangolds. 

potatoes, 
carrots. 


The  crops  selected  were  potatoes  anil  sugar-beet ;  they 
were  sown  a  year  after  the  previous  harvest,  and  were 
harvested  when  mature.  Potatoes  were  grown  on  soils 
1 — G.  No  after-action  was  evident  on  the  clay  and  marshy 
soils;  three  of  the  soils  showed  after-action,  and  one  in 
some  instances.  The  after-action  of  the  different  phosphates 
on  potatoes  on  these  soils  is  shown  in  the  following  results  :  — 


— 

Observed. 

Mean. 

Bone-meal 

Per  Cent. 
0  -  13-7 

2"2  -  16-2 

-  18-0  -  14'2 

-  12-6  -    5-b 

Percent. 
0 

8 

Thotnas-slasr 

1 

—  2'5 

The  rich  loam  served  for  the  sugar-beet  experiments  and 
the  after-action  of  the  individual  phosphates  in  this  ease  was 

as  follows  :  — 


Percentage  Yield  above 
rninanured. 


Observed. 


Mean. 


Bone-meal 

Thomas-slag 

Coprolite  powder 
Peruvian  guano  . 


1-3  -  5V8 

1-0  -  G3-1 

ll'O  -  49'9 

-  10-0  -  51'0 


80 

27 
24 

IS 


The  monograph  terminates  with  a  summary — D.  A.  L. 


Influence  of  the  Degree  of  Subdivision  on  the  Activity  of 
Thomas  -  slag  on  Barley.  Ulbricht.  Der  Landbote 
1889,  833-835. 
Pot  experiments  were  conducted: — (1.)  In  sand  to  which 
was  added  per  4,000  grms.  of  sand,  0-2235  grin,  of 
potassium  chloride,  0-096  grm.  of  magnesium  sulphate, 
1-3120  grm.  of  calcium  nitrate,  0-1596  grm.  of  ferric 
hydrate,  and  11  grms.  of  humus  acid.  (2.)  In  marshy  soil 
containing  per  cent,  dry  soil : — N,  3-39  ;  K»0,  0-29  ;  Nu._,(  ). 
0-22;  CaO,  4-Ofi;  MgO,  0-15;  P,Os,  0:11;  SO3,  0-5; 
sand,  A1203,  &c,  13-98  ;  loss  on  ignition  76- 14,  and  which 
received  0-4784  grm.  of  potassium  chloride;  the  moistness 
during  the  experiment  amounted  to  1 00  to  1 50  per  cent,  of  the 
drymarsh  soil.  The  barley  seeds  were  covered  with  a  2-centi- 
metre layer  of  glass  saiid.  Basic  slag  of  various  degrees 
of  fineness,  as  indicated  in  the  following  table,  were  added  to 
the  pots,  the  quantities  being  :— 0-1417  of  phosphoric  acid 
as  monocalcium  phosphate,  twice  that  quantity  in  the  other 
direct  experiments,  and  six  times  that  quantity  in  the 
additional  ('  ami  (i  experiments. 

The  weights  arc  in  grms.  and  arc  in  all  cases  from  three 
pots.  The  results  show  the  efficiency  of  the  slag  in  marshy 
soil  for  barley,  and  that  slag  in  tine  sub-division  is  about 
half  as  active  as  monocalcium  phosphate  (superphosphate). 
The  larger  dressings  of  slag  produced  no  decisive  result. 

— D.  A.  I,. 

For  Table  see  next  page. 
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Manuring  and  Condition  of  the  Thomas-Slag. 


Sand. 


Grain. 


Straw,  4c 


Marshy  Soil. 


Grain. 


Straw,  tc 


No  slag 

Monocah'iuin  phosphate 

A.  Commercial  sla?r,  23*21  per  cent,  o!  1\<  >>  75'9  per  cent.  "  fine  powder 

ns  of  0*6—1*0  mm.  diameter,  20*35  per  cent,  of  1V>-  5*15  per 
cent,  of '"  line  powder" 

r.  Grains  of  0*25— 5  mm.  diameter,  20*35  per  cent,  of  PjOs,  3*75  of  "fine 
powder  " 

K.  Coarse  powdor  (sieve  residues),  22*37  per  cent,  of  P*Os,and  retaining 
•tlj " 00  of  "  line  powder  "  

H.  The  coarser  portions  of  the  "tint-  powder,"  diameter  0*1  to  0'  17  mm., 
with  22*61  per  cent,  of  P.Oj  and  99' 3  of  "line  powder" 

1).  Fine  powder  99*9  per  cent.,  V20^  22*75  per  cent 

G.  Finer  portions  of  "fine  powder  "below  0*1  mm.  diameter,  22*96  per 
cent,  of  PjOj.  and  99*S5  of  "  line  powder  " 

C.  Additional 

G .  Additional 


21-51 
20-35 

13  92 

22*11 

23*91 

25*77 

25*70 

25*29 
19*30 
23-03 


3-P'MI 

30*62 
17*83 
23*21 

30*4 

30*15 
32-17 

33*79 
22*70 

28*78 


1  1*09 

I  ..: 
27  41 
39*41 
4S-D5 
51*5 

in 

51*15 

42-02 
56*10 


20*011 


01* 

28*5* 

39*15 

48-09 

52-59 

50*55 

50*77 

41-29 

57-09 

Direct  Assimilation  of  Ammonia  by  Plants.     A.  Muntz. 
Jour,  d'agric.  prat.  L889*;  071-673. 

Beams,  field  beans,  maize,  barley,  and  hemp,  were  success- 
fully cultivated  by  the  author  under  the  following  circum- 
stances : — The  soil  was  washed  free  from  nitrates,  mixed 
with  ammonium  sulphate,  and  sterilised  at  100°  C.  j  whilst  the 
seed-  were  dipped  into  boiling  water,  just  before  sowing,  to 
destroy  adherent  organisms.  The  plants  were  reared  under 
covers  consisting  partly  of  glass  and  partly  of  linen,  -which 
whilst  it  prevented  access  of  genua  allowed  free  circulation 
of  air,  and  as  a  further  precaution,  the  walls  were  smeared 
with  glycerol.  The  air  in  the  room  was  moreover  purified 
by  water  spray.  Blank  experiments  showed  that  no  nitric 
acid  was  formed  in  these  sterilised  soils,  under  these  con- 
ditions ]  whereas  non-sterilised  soils  produced  an  energetic 
nitrification.  It  is  concluded  that  the  plants  in  question  can 
make  use  of  ammoniacal  nitrogen  without  the  intervention 
of  nitrification. — D.  A.  L. 


Natural  and  Metallurgical  Phosphates.     L.  Ravel. 
Jour,  d'agric.  prat.  1889,  969-973. 

Si  QAS-heet  was  cultivated  on  an  acid  moorland,  and  on  a 
fine  sandy  soil  rich  in  humus  and  containing  per  cent. 
0045  of  "iy\,  0-06  of  KjO,  4*0  of  CaO,  0-41  of  X.  The 
results  confirm  the  generally  accepted  view  as  regards  the 
special  adaptability  of  Thomas-slag  to  acid  soils  and  to  those 
deficient  in  lime  ;  consequently,  in  comparison  with  other 
natural  phosphate,  the  slag  showed  to  advantage  on  the 
first  soil  above  mentioned,  whilst  on  the  second  soil  these 
two  phosphates  were  practically  alike  financially,  although 
the  natural  phosphate  was  more  potent  when  used  without 
other  manure  and  the  slag  when  dung  and  potash  were  also 
supplied.  These  phosphates  yielded  lower  results  when 
•  nixed  together  than  when  applied  individually,  and  the  best 
results  were  obtained  in  conjunction  with  dung  and  dung 
and  potash.  No  benefit  was  derived  from  dressings  of  more 
than  1,000  kilos,  of  phosphate  per  hectare,  therefor.-  it  is 
deemed  superfluous  to  employ  larger  quantities. — D.  A.  L. 


—1).  A.  L. 

brucine).  Datura  stramonium  (daturine),  and  Physostyyma 
venenosum  (esurine)  was  examined.  In  each  case  the 
alkaloid  in  the  germinating  structures  was  found  to  disappear 
rapidly,  and  to  be  replaced  by  other  nitrogenous  compounds, 
e.g.,  chlorophyll  and  potassium  nitrate. 

These  results  agree  with  the  observations  of  Keveil  (De 
Faction  des  poisons  sur  les  planus,  Lyons,  1S85)  that  if 
plants  be  watered  with  solutions  of  the  organic  poisons  their 
seeds  contain,  the}-  die. — P.  J.  II. 


On  the  Utilisation  and  Transformation  of  certain  Alkaloids 
in  the  Seed  during  Germination.  K.  Heckel.  Compt. 
Rend.  110,  88—90. 
The  author  shows  that  the  function  of  alkaloids  in  -.  eds 
cannot  be  merelj .  as  has  been  supposed,  to  protect  thein 
from  animals,  but  that  they  serve  as  a  nitrogenous  reserve 
lot  the  young  plant. 

The   germination  of  Sterculia  acuminata   (!'.  de  Bcaur) 
containing  caffeine,  Strychnos  nu.r  vomica  (strychnine  and 


Researches  on  the  Culture  of  the  Potato  for  Manufacturing 
Purposes  and  Forage.  A.  Girard.  Compt.  Rend  110, 
176-179. 

The  author  describes  experiments  on  a  variety  of  potato 
hitherto  little  known  in  France,  the  llichttr's  Imperator, 
with  which  remarkable  results  have  been  obtained.  The 
average  yield  of  potatoes  per  hectare  in  France  is  7,500  kilos. ; 
15,000 — 18,000  kilos,  being  regarded  as  excellent.  Experi- 
ments carried  out  on  the  Government  farm  at  Joinville-le- 
Pont  -with  the  new  variety  gave  (1)  in  1888  a  yield  of 
33,000  kilos,  per  hectare,  containing  17-6  per  cent,  of 
anhydrous  starch  ;  (2)  in  1889,  with  a  much  better  season, 
39,000  kilos,  per  hectare,  containing  20*4  per  cent,  of 
anhydrous  starch. 

By  permission  of  the  Government  6,000  kilos,  were  dis- 
tributed to  farmers  in  different  parts  of  France.  For  the 
year  1889,  16  followed  the  author's  prescriptions  exactly, 
and  obtained  yields  varying  from  32,000  to  44,000  kilos, 
per  hectare,  with  the  percentage  of  anhydrous  starch 
varying  from  20-4  to  24-2  per  cent.;  with  a  mean  of 
36,000  kilos,  of  tubers  and  7,900  kilos,  of  starch  per 
hectare. 

Seventeen  fanners  who  neglected  certain  details  (i.e., 
planted  too  far  apart,  manured  insufficiently,  sowed  pan-  of 
tubers  instead  of  whole  tubers,  dug  up  too  early)  obtained 
yields  varying  from  13,300  to  30,000  kilos,  per  hectare. 

A  diagram  of  the  yields  in  different  parts  of  France  is 
given. 

The  author  predicts  that  this  solution  of  a  problem,  at 
which  he  has  been  working  for  six  years,  will  enable  1-Yanre 
to  compete  with  Germany  in  its  production  of  potatoes 
and  that  potato  Spirit  in  France  will  compete  with  that 
obtained  from  the  distillation  of  grain.  Thus  the  value  of 
the  maize  for  the  purpose  of  producing  alcohol  equivalent 
to  the  yield  of  this  new  potatoes  per  hectare  (1)  under 
unfavourable  circumstances,  (2)  under  favourable  circum- 
stances, would  he  respectively  1,157  francs  ami  1.012  francs. 
Details  of  tin  experiments  are  given  in  the  Annates 
Agronomiques,  16,  5. — P.  J.  11. 
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Experimental   Cultures  at  High    Altitudes.     G.  Bonnier 
Compt.  Rend.  HO,  363—365. 

Experiments  were  undertaken  to  determine  by  what 
means  the  necessary  stock  of  reserve  is  accumulated  by 
Alpine  plants  in  their  subterranean  tissues,  during  the  very 

short  Alpine  summer. 

Sum,.  iss4  a  series  of  experimental  plantations  has  been 
established  in  the  Alps  and  the  Pyrenees,  at  heights  varying 
from  50  to  2,300  metres.  At  many  of  the  lower  stations 
the  soil  used  was  brought  down  from  the  upper  stations  for 
the  sake  of  more  perfect  comparison ;  and  the  plants 
experimented  on  at  different  altitudes  were  cuttings  from 
the  same  individuals.  The  number  of  species  investigated 
was  165. 

The  conclusions  are  summed  up  as  follows — 
With  plants  cultivated  in  Alpine  regions  under  conditions 
similar,  in   every  respect  but  that  of  climate,  to  those   tinder 
which   plants   of   the   same  species   were   grown   at   lower 
altitudes,  it  was  found  that — 

1.  The  aeriau  stalks  are  more  spreading,  shorter,  and 
bend  down  more  towards  the  ground. 

2.  The  flowers  are  more  highly  coloured,  the  leaves 
thicker,  and  of  a  darker  green. 

3.  The  protective  tissues  of  the  stem  are  more 
developed. 

4.  Owing  to  the  greater  thickness  of  the  tissue  of 
palisade  cells,  and  to  the  abundance  of  chlorophyll,  the 
assimilation  by  the  leaves  per  unit  of  surface  is  greater. 

This  last  observation  shows  that  the  smaller  development 
of  the  aerian  parts  of  plants  is  compensated  for  by  the 
greater  rate  of  nutrition. — 1'.  J.  H. 


Observations  an  the  Reactions  between  Vegetable  Soil  and 
Atmospheric  Ammonia.  Berthelot.  Compt.  Rend.  HO, 
558—560. 

The  soil  is  constantly  giving  off  ammonia  and  at  the  same 
time  absorbing  it  from  the  air,  which  contains,  in  Paris, 
about  1  ingrm.  in  50,000  litres.  It  is  possible,  by  altering 
the  composition  of  the  air  on  the  one  band,  and  the  condi- 
tion of  the  soil  as  to  amount  of  surface  exposed,  the 
amount  of  moisture,  and  the  amount  of  decomposition 
going  on  in  it,  on  the  other  hand,  to  ensure  the  nearly 
complete  absorption  of  the  atmospheric  ammonia  by  the 
soil  or  the  evolution  of  much  of  the  nitrogen,  already  in  the 
soil,  as  ammonia.  Thus,  conclusions  drawn  from  experi- 
ments are  only  applicable  to  cases  where  the  conditions  are 
exactly  the  same,  cases  which  may  by  accident  recur,  but 
can  hardly  be  relied  upon  as  doing  so. 

The  uniform  correction  which  Schloesing  makes  for 
ammonia  absorbed  in  bis  experiments  is  thus  inaccurate; 
moreover,  it  is  obtained  by  regarding  a  surface  of  dilute 
sulphuric  acid  as  having  the  same  power  of  absorbing 
ammonia  as  an  equal  surface  of  sod  which  maybe  absorbing 
ammonia  at  one  point  and  giving  it  up  at  another.  The 
same  savant  maintains  that  the  absorption  of  nitrogen  in 
his  experiments  is  due  only  to  absorption  of  atmospheric 
ammonia,  but  he  does  not  prove  it  directly  by  determining 
the  amount  of  ammonia  lost  by  the  air  passed  over  the 
soil. 

Fixation  of  ammonia  from  the  air,  if  occurring  at  all 
must  be  very  small ;  most  savants  are  agreed  as  to  this,  and 
also  allow  that  the  atmospheric  ammonia  must  be  chiefly 
derived  from  the  decay  of  nitrogenous  organic  matter 
derived  from  vegetation. — A.  G.  B. 


Distribution  of  Aluminium  in  Plants.   L.  Hieeiardi.  Gazetta 
Chem.  Ital.  19,  150—159. 

Alumina  is  found  in  the  ash  of  all  Italian  plants.  It  is  in 
the  most  assimilable  form  in  moderately  calcareous  soils, 
and  less  so  in  clay,  highly  calcareous  soils,  and  soils  from 
igneous  rocks.     The  ash  of  vines  grown  on — 

Per  Cent, 
of  Alumina. 

Clay  soil  contained U'S50 

Onhighlj  calcareous  soil  contained O'Slu 

On  medium  calcareous  soil  contained 1  ■  uo 


The  alumina  is  most  abundant  iu  the  stems  and  stalks, 
less  so  in  the  seeds  and  skins,  and  least  iu  the  leaves.  The 
following  are  a  few  results  obtained  :  — 

Alumina,  per 
Cent,  in  the  Ash. 

Mandarin  oralis* — stein  and  stalk 0-218 

Mandarin  orange— peel  and  seed O'OaS 

Mandarin  orange— leaves 0*022 

Figs,  Bari 0  *06S 

Figs,  Catania o*092 

Dry  almonds— shell 0'(i95 

Dry  almonds — nut 0*188 

Ceratonia  siliqna,  Bari— pulp 0' 002 

Ceratonia  siliqua,  Bari— seed 0*062 

Ceratonia  siliqua,  Catania— pulp 0*607 

Ceratonia  siliqua,  Catania— seed 0*064 

Tobacco  leaf 2*151 

White  lupin 0*042 

Apulian  wine,  grins,  per  litre U'022 

Besides  alumina,  manganese  was  always  detected. 

— D.  A.  L. 


Examination  of  Vines  after  Treatment  with  Copper  Salts. 
E.  C'omboni.  Rassegua  di  Vitieoltura  ed  enologia,  1889, 
225 — 229. 

The  author  has  made  various  determinations  from  which 
the  following  conclusions  are  drawn.  The  quantity  of 
copper  retained  by  the  grapes  depends  on  the  care  taken  in 
the  application  of  the  copper  salt  to  the  vine,  whether  the 
leaves  only  are  covered  or  not.  More  copper  may  be 
expected  in  the  wine  when  the  copper  salt  is  mixed  with 
lime  than  when  simple  copper  sulphate  solution  is  used. 
Grape  skins  and  pulp  have  a  noteworthy  amount  of  copper; 
the  stalks  and  stones  also  contain  it,  the  latter  iu  very  small 
quantity,  frequently  only  a  trace.  Thick  wine  contains 
more  than  clear.  Further  experiments  are  required  to 
ascertain  if  the  presence  of  copper  inside  the  grape  has 
anything  to  do  with  the  developing  processes. — D.  A.  L. 


The  Saxmundham  Experimental  Farm. 

The  Fast  Suffolk  Chamber  of  Agriculture  has  issued 
a  report  of  some  experiments  carried  out  during  the  last 
eight  years  by  Mr.  Edward  Packard,  jun.,  on  his  experi- 
mental farm  at  Saxmundham,  Suffolk.  The  soil  is  poor, 
and  the  crops  accordingly  were  not  at  all  heavy  where 
wheat  was  grown  continuously,  except  in  one  year  out  of 
the  eight,  when  the  land  was  foul  and  the  crop  was  missed. 
What  is  called  a  complete  manure,  composed  of  33  lb.  of 
lime  per  acre,  22A  lb.  of  magnesia,  75  lb.  of  potash,  47  lb. 
of  phosphoric  acid,  and  40  lb.  of  nitrogen  (equal  to  2  cwt. 
of  sulphate  of  ammonia),  was  used  on  one  plot,  while 
another  plot  had  no  manure,  and  from  each  of  the  rest  one 
of  the  ingredients  of  the  complete  manure  was  omitted. 
The  average  produce  of  the  seven  years'  cropping  is  given 
below  : — 


Manures. 


None 

Complete  manure 

Lime  omitted 

Potash  omitted 

Nitrogen  omitted 

Phosphoric  acid  omitted 
Magnosia  omitted 


Produce  per  Acre. 


ush 
21 

Pecks 
1} 

30 

■j 

28 

H 

2a 

o,! 

2G 

n 

26 

0* 

:J0 

i$ 

There  was  an  increase  of  about  nine  bushels  an  acre  from 
the  use  of  the  complete  manure;  but  this  was  scarcely 
enough  to  pay  expenses.  The  omission  of  the  lime  from 
the  complete  manure  reduced  the  yield  bj  nearly  two 
bushels  an  acre,  and   there  was  a  greater   reduction   wheu 
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nitrogen  or  phosphoric  acid  was  left  out  ;  hut  the  benefit  of 
the  magnesia  was  practically  nothing,  and  that  of  the  potash 
was  only  a  bushel  an  acre.  It  is  strange  that  on  poor 
land  the  omission  of  the  nitrogen  did  net  make  more 
difference  in  the  yield  than  is  shown  by  the  figures.  In 
similar  experiments  with  barley,  the  average  results  of 
seven  years  show  a  yield  of  about  24 J  bushels  on  the  un- 
manured  plot,  41  from  the  complete  manure,  36-  when 
phosphoric  acid  was  omitted,  34|  when  nitrogen  was  left 
out,  nearly  38 ',  without  potash,  37a  without  lime,  and  37 
when  magnesia  was  omitted.  All  the  ingredients,  then, 
were  necessary  to  the  production  of  a  full  crop  of  barley. 
On  other  barley  plots,  4  cwt.  of  superphosphate  and  2  cwt. 
of  kainit  per  acre  were  used  in  each  ease,  and  nitrogenous 
manures  in  different  forms  were  added  to  different  plots, 
each  dressing  containing  .">:(  lb.  per  acre  of  nitrogen.  Muriate 
of  ammonia  gave  the  greatest  yield,  or  lis  bushels  an  acre, 
nitrate  of  soda  coming  next  with  only  a  quarter  of  a  peck 
less,  and  then  sulphate  of  ammonia,  with  4|  peek^  le^>. 
The  crops  were  grown  continuously  on  the  same  land.  For 
mangolds,  the  complete  manure  was  made  up  of  the  following 
ingredients,  the  quantities  of  the  more  important  substances 
being  those  removed  by  an  average  crop,  excepting  that 
the  quantity  of  nitrogen  was  only  half  as  ruueh  as  is 
removed: — 96  1b.  of  nitrogen,  322  lb.  of  potash,  51  lb.  of 
phosphoric  acid,  36  lb.  of  lime,  81  lb.  of  soda,  36  lb.  of 
magnesia,  122^  lb.  of  sulphuric  acid,  ami  92  lb.  of  chlorine. 
The  average  produce  of  seven  years  on  the  unmanured  plot 
was  24,054  lb.  an  acre,  and  that  of  the  plot  io  which  the 
complete  manure  was  applied  was  48,935  lb.  When  nitrogen 
alone  was  left  out  the  yield  was  only  36,754  lb.,  and  when 
phosphoric  acid  was  omitted  it  was  no  more  than  39,570  lb. ; 
but  the  omission  of  any  of  the  other  ingredients  made  much 
less  difference,  though  where  magnesia  was  withheld  the 
yield  was  3,422  lb.  less  than  where  the  complete  manure 
was  used,  and  the  absence  of  lime  or  potash  caused  a 
decrease  of  about  1,5001b.  Dissolved  phosphate  (or  super- 
phosphate) proved  greatly  superior  to  ground  eoprolite. 


PATENTS. 

Improved   Method  of  and  Means  for  Preserving  Grass, 
Cereals,    Herbage,   «r  other    Vegetable   Substances,  as 

Ensilage  or  Fund  far  Cattle  and  other  Animals.  J. 
Pearson,  Wolverhampton.  Eng.  Pat.  4363,  March  13, 
ISS9.      6'/. 

Tins  invention  relates  to  the  application  of  an  exhaust  fan 
worked  by  hand  or  other  power  to  silos,  and  also  to  pro- 
viding them  with  drains,  for  the  emission  of  liquids,  which 
can  be  closed  air-tight. 

The  silo,  or  receptacle,  filled  with  grass  or  cereals,  &c, 
so  as  to  leave  a  vacant  space  at  the  top,  is  made  air-tight  or 
nearly  so  ;  the  exhaust  fan  and  pipe  are  then  attached,  the 
latter  either  penetrating  into  the  mass  or  preferably  only 
entering  the  vacant  space,  and  by  working  the  fan  the 
volume  of  internal  air  is  reduced  to  effect  the  preservation 
of  the  contents. — D.  A.  L. 


XVI.-SUGAR,  STARCH,   GUM,  Etc. 

The  General  Meeting  of  the  Society  of  Distillers  ;  and  the 
Society  of  Starch  Manufacturers,  in  Germain/.  February 
28  and  March  1890.     C'hem.  Zeit.  14,  305-306. 

1.  Meeting  of  Starch  Manufacturers.  —  Saare  discussed 
the  question  of  the  grinding  of  potatoes,  and  expressed 
|  his  opinion  that  a  more  complete  subdivision  than  is  at 
present  possible  by  mechanical  means  is  not  to  be  expected. 
It  remains  to  be  seen  whether  a  bacterial  and  a  slightly 
acid  fermentation  will  more  effectually  separate  the  starch 
cells.  ISy  the  use  of  grinding-mills  to  still  further  sub- 
divide the  pulp  from  the  graters,  a  larger  yield  of  starch 
is  undoubtedly  obtained,  but  the  sieves  are  easily  blocked 
by  the  extremely  fine  pulp  thus  produced.  Of  the  more 
modern  forms  of  apparatus  the  compound  and  excelsior 
graters  are  the  most  efficient.  As  regards  the  feasibility 
of  adding  starch  to  rye  and  wheaten  flour  to  be  used  in 
bread  making,  Delbriick  recommends  the  addition  (if 
10 — 20  per  cent,  of  starch  ;  and  states  that  there  is  no 
difficulty  in  incorporating  the  previously  gelatinised  standi 
with  the  flour.  Zuntz  reports  concerning  its  nutritive 
value,  and  shows  that  bread  baked  with  the  addition  of 
skim-milk  and  20  per  cent,  of  starch  does  not  contain 
appreciably  less  albuminoid  matter  than  bread  baked 
without  the  addition  of  starch. 

2.  Meeting  of  Distillers.     Sec  under  XVII.,  page  529. 

— 11.  T.  1'. 


Improved  Manurial  Composition  or  Stimulant  for  Plants. 
Bulbs,  Trees,  and  other  Vegetable  Produce.  A.  Booty, 
High  Harrogate.     Eng.  Pat.  8782,  May  27,  1889,  Ad. 

Tins  invention  relates  to  a  manurial  composition  containing 
the  following  ingredients  in  about  the  quantities  given:  — 
1  ton  prepared  fuller's  earth  ;  1  ton  of  clay;  2i  cwt.  of 
calcium  sulphate;  24  cwt.  of  neutral  calcium  phosphate; 
2A  cwt.  of  ammonium  sulphate;  1'  cwt.  of  potassium 
nitrate,  -  cwt.  of  fused  potassium  chloride,  }  cwt.  of  ferrous 
sulphate  and  a  small  quantity  of  gelatin.  The  proportions 
may,  however,  be  varied  to  suit  the  plant.  They  are 
pulverised  and  mixed  dry. — I).  A.  L. 


On  the  Presence  of  Sugar-yielding  insoluble  Carbohydrates 
in  Seeds.     \V.  .Maxwell.     Amer.  Chem.  .1.  12,  51 — 60. 

In  the  chemical  analysis  of  seeds  and  plants  there  has 
generally  been  admitted  a  large  percentage  residue  of 
•'  undetermined  matter."  These  undetermined  matters, 
excluding  nitrogenous  substances  whose  nature  is  not  fully 
understood,  have  been  summarily  expressed  as  nitrogen-free 
extract  matter  (N-freie  Extractstoffe).  The  author  has 
investigated  the  legumes,  Pisum  Sativum,  Faba  Vulgaris, 
and  Vicia  Sativa,  with  especial  regard  to  the  non- 
nitrogenous  insoluble  residues.  As  a  result  of  these 
experiments  it  appears  that  the  insoluble  non-nitrogenous 
bodies  of  legumes  are,  exclusive  of  cellulose,  chiefly 
carbohydrate  bodies  more  or  less  convertible  by  dilute 
mineral  acid  into  sugars.  The  sugar  most  constantly 
yielded  by  hydration  of  these  carbohydrates  is  galactose, 
indicating  that  tin:  carbohydrate  is  paragalactin.  About 
one-fifth  of  the  total  matter  of  the  seed,  Pisum  sativum, 
consists  of  a  carbohydrate  wholly  convertible  into  galactose. 
The  seeds  of  Faba  Vulgaris  and  Vicia  Sativa  contain 
respectively  14  and  15  per  cent,  of  the  non-nitrogenous 
bodies,  but  only  about  one-half  of  the  substance  in  this 
case  yields  sugar  with  mineral  acids.  Kramer  has  determined 
microscopically  that  the  bodies  are  secreted  in  the  cells  of 
the  endosperm,  and  must  he  regarded  as  a  reserve  material 
of  the  seed  and  as  contributing  to  the  support  of  the 
embryo  during  germination.  Chemically  these  carbohydrates 
are  distinguished  from  the  soluble  carbohydrates  by  their 
insolubility  in  water  and  diastase. — A.  J.  K. 


Organic  Acids  in  the  Juices  of  the  Sorghum  Cane.     II.  W. 
Wiley  and  W.  Maxwell.     Amer.  Chem.  J.  12,  216. 

PitK.i.IMix.utT  investigation  has  revealed  in  the  juices  of  the 
sorghum  cane  the  following  acids  which  have  been  obtained 
as  free  crystallised  bodies  or  as  salts.  The  experiments  also 
indicate  that  the  acids  an'  present  in  the  following  order 
by  proportion  : — Aconitic,  citric,  malic,  oleic,  formic,  tartaric, 
and  traces  of  acetic  and  oxalic.  The  researches  will  be 
continued  next  season. — A.  J.  K. 
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Note  on  Xylose  and  Gum  from  Strain  and  other  Materials. 

Allen  and  Tollens.  Ber.  23,  137. 
Seeing  that  many  vegetable  products  give  furfural  when 
boiled  with  acids  and  a  red  colouration  on  wanning  with 
phlorogluoinol  and  hydrochloric  acid,  which  reactions 
nre  characteristic  of  the  pentaglucoses,  arabinose  and 
xylose,  the  authors  deemed  it  of  interest  to  determine  if 
either  of  those  sugars  could  be  isolated  from  those 
substances. 

They  have  examined  beechwood,  wheat,  straw,  loofah, 
(merry-tree  wood.  On  extracting  loofah,  cherry-tree  wood, 
and  straw  with  soda  lye,  and  precipitating  the  extract  with 
alcohol,  a  gum  was  obtained  (15  per  cent,  from  straw), 
which  gave  xylose  on  hydrolysis.  The  production  of 
furfural  is  more  regular  when  the  substances  are  distilled 
,vith  hydrochloric  acid  instead  of  sulphuric  acid.  The 
authors  hope  soon  to  be  able  to  communicate  further  on 
these  matters. — A.  L.  S. 


Syntheses  of  Mannose  and  Levulose, 
370—39-4. 


E.  Fischer.    Ber.  23, 


The  lactone  of  mannonic  acid  is  so  similar  in  its  properties 
to  that  of  arabinose-carboxylic  acid,  that  it  would  be  impos- 
sible to  distinguish  between  them  if  it  were  not  that  the 
first  is  dextro-rotatory  and  the  second  levo-rotatory,  the 
numbers  expressing  the  rotation  being  almost  the  same  in 
the  two  cases.  (  hi  mixing  solutions  of  these  they  unite  to 
form  an  optically  inactive  lactone,  which  yields  inactive 
salts,  and  this  cannot  be  easily  again  separated  into  its  two 
constituents. 

All  three  lactones  yield  by  reduction  first  a  sugar  and 
then  a  hexahydric  alcohol,  these  reduction  products  standing 
in  exactly  the  same  relation  to  one  another  as  the  lactones. 

As  it  is  advisable  to  have  a  systematic  notation  for  these 
and  similar  bodies,  the  author  recommends  that  the  letters/,/, 
or  d  be  prefixed  respectively  to  the  names  of  the  bodies  ac- 
cording as  the  sugars  from  which  they  are  derived  are  levo- 
rotatory,  inactive,  or  dextro-rotatory.  The  following  table 
shows  the  relation  of  these  bodies  to  one  another  : — 


</-M:mnose 
(ordinary  mannose 

levo-rotatory). 

(/-Mannose-plienyl- 
hydrazone 

(levo-rotatory). 

(/-Mannonic  acid. 


(/-Mannonic  acid 

lactone 
(dextro-rotatory). 

rT-Mannitol 

(dextro-rotatory  in 
presence  of  borax). 


tf-Phenyliducosazonc 
(ordinary  elucos- 

azone) 
(levo-rotatory  in 

acetic  acid  solution). 


i-Mannose. 


t-Mannose-phenyl- 
hydrazone. 


/-Mannonic  acid. 


l-Mannonic  acid 
lactone. 


i  Mannitol. 


/-Phenylfrlucosazone 


/-Mannose 
(levo-rotatory). 


/-Mannose-phenyl- 

liydrazone 
(dextro-rotatory). 

Arabinose-carboxylic 

acid 

(/.Mannonic  acid). 

Arabinose-carboxylic 

acid  lactone 

(levo-rotatory). 

/-Mannitol 

(levo-rotatory  in 

presence  of  borax). 


f-Phenylglucoaazone 

(levo-rotatory  in 
acetic  acid  solution). 


l-Mannose  is  obtained  by  reducing  arabinose-carboxylic 
acid  with  sodium  amalgam.  The  solution  is  cooled  before 
the  addition  of  sodium  amalgam,  and  sulphuric  acid  is  added 
from  time  to  time  in  sufficient  quantity  to  keep  the  solution 
acid.  The  reduction  is  complete  in  about  three-quarters  of 
an  hour,  the  neutralised  solution  is  evaporated,  and  the 
sodium  sulphate  allowed  to  crystallise  out.  The  mother- 
liquor  is  mixed  with  20  times  its  volume  of  alcohol,  and  the 
alcoholic  filtrate  from  this  on  evaporation  gives  a  colourless 
syrup  of  /-mannose.  The  yield  of  sugar  is  50  per  cent,  of 
the  theoretical.  It  is  easily  soluble  in  water,  with  difficulty 
in  alcohol,  and  fairly  easily  in  methyl  alcohol.  It  is  levo- 
rotatory,  although  the  exact  amount  could  not  be  determined 
as  the  body  was  not  obtained  in  a  pure  state.  Its  hydrazone 
is  dextro-rotatory,  and  melts  at  195°,  with  evolution  of  gas. 


l-Phenylglucosazone  is  formed  by  heating  the  above  hydra- 
zone  with  twice  its  weight  of  pheuylhydrazine  acetate.  It  is 
very  similar  to  (/-phenylglucosazone  (from  d-rnannose, 
levulose,  and  dextrose)  ;  it  melts  at  205°  with  evolution  of 
gas.  It  is  dextro-rotatory.  Concentrated  hydrochloric  acid 
decomposes  it  into  phenylhydrazine  hydrochloride  and  its 
osone,  and  this  latter  gives  by  reduction  with  zinc  and  acetic 
acid,  (/-levulose,  the  formation  of  which  from  /-levulose  is 
given  further  on.  /-Mannose  is  with  great  difficulty,  if  at 
all,  fermentable  with  beer  yeast. 

l-Mannitol  is  formed  by  the  reduction  of  /-mannose  with 
sodium  amalgam,  but  this  reaction  takes  place  much  more 
slowly  than  the  reduction  of  the  lactone  to  /-mannose.  The 
reduction  is  finished  in  about  12  hours.  The  solution  is 
then  neutralised,  evaporated  until  sodium  sulphate  com- 
mences to  crystallise  out,  mixed  with  20  times  its  volume  of 
alcohol,  filtered,  and  evaporated,  when  /-mannitol  remains 
as  a  white  crystalline  mass  ;  it  is  purified  by  recrystallisation 
from  methyl  alcohol.  It  is  very  similar  to  ordinary  mannitol 
melting  2"  lower  (163°— 164°),  easily  soluble  in  water,  with 
difficulty  in  alcohol,  and  much  more  easily  in  niethvl 
alcohol.  It  has  a  sweet  taste,  and  does  not  reduce Fehling's 
solution.  In  the  presence  of  borax  it  is  strongly  levo- 
rotatory. 

i-Mannonic  Arid. — If  equal  parts  of  mannonic  acid 
lactone  and  arabinose-carboxylic  acid  lactone  be  dissolved 
in  water,  the  solution  is  optically  inactive,  and  on  evapora- 
tion yields  a  colourless  radiating  mass  of  crystals  of  the 
lactone  of  /-mannonic  acid.  This  is  easily  soluble  in  hot 
water,  and  on  cooling  deposits  radiating  "masses  of  lone 
prisms;  it  is  with  difficulty  soluble  in  hot  alcohol,  and  on 
cooling  is  similarly  deposited  in  radiating  masses  of  long 
needles.  It  melts  at  a  slightly  higher  temperature  than  its 
components,  has  a  sweet  taste,  and  does  not  reduce  Fehling's 
solution.  It  is  optically  inactive,  even  in  strong  solutions, 
and  cannot  be  separated  into  its  components  by  crystallisa- 
tion. It  forms  optically  inactive  salts,  which  may  be 
distinguished  from  those  of  arabinose-carboxylic  acid  and  of 
mannonic  acid  by  the  difference  in  their  solubilities,  &c.  It 
also  forms  basic  salts,  which  is  not  the  case  with  its  two 
component  acids  ;  hut  in  wdiich  behaviour  it  resembles 
gluconic  acid.  Heated  with  phenylhydrazine  acetate  it 
yields  a  hydrazide. 

The  author  has  applied  the  two  methods  which  Pasteur 
employed  to  resolve  inactive  tartaric  acid  into  its  components, 
so  as  to  obtain  /-mannonic  acid. 

By  fermentation  with  Penicillium  glaucum,  little  if  any 
separation  was  effected.  By  means  of  the  strychnine  salt's 
a  complete  decomposition  into  dextro-  and  levo-rotatory 
acids  was  effected.  The  base  and  lactone  are  dissolved  in 
molecular  proportions  by  boiling  in  70  per  cent,  alcohol  ; 
the  salt  is  obtained  on  evaporation  ;  it  is  rubbed  down  ami 
washed  with  alcohol.  It  is  soluble  in  hot  water;  small 
quantities  added  to  hot  alcohol  dissolve  at  first  to  a  clear 
solution,  but  in  a  very  short  time  a  crystallisation  of  the 
difficultly  soluble  arabinose-carboxylic  acid  begins,  the 
greater  portion  of  this  crystallises  out,  leaving  'the  more 
easily  soluble  salt  of  d-mannonic  acid  in  solution.  These 
two  salts  may  then  be  purified  by  recrystallisation,  &c. 

i-Mannose  is  prepared  from  /-mannonic  acid  lactone  in 
the  same  way  as  /-mannose  is,  from  the  /-acid.  It  is  a 
colourless  syrup,  easily  soluble  in  water,  with  difficulty  in 
alcohol,  and  fairly  easih'  in  hot  methyl  alcohol.  Except 
that  it  is  optically  inactive,  it  exactly  resembles  d-  and 
/  mannose.  It  yields  a  hydrazone  in  the  usual  way,  which 
melts  with  decomposition  at  195°. 

As  /-mannose  is  unfermentable  and  (/-mannose  easily 
fermentable  by  beer  yeast,  it  might  be  expected  that 
/-mannose  would  undergo  a  partial  fermentation  under 
the  influence  of  beer  yeast.  This  is  found  to  be  the  case, 
and  the  unfermentable  residue  is  found  to  be  /-mannose. 

i-Phenylglueosazone  is  formed  by  heating  /-mannose 
with  twice  its  weight  of  phenylhydrazine  and  sufficiently 
dilute  acetic  acid.  The  reaction  takes  some  hours,  and  the 
yield  is  rather  smaller  than  usual.  It  melts  at  217° — 218° 
w-ith  decomposition,  and  in  acetic  acid  solution  is  optically 
inactive.  This  body  is  identical  with  o-acrosazone,  and  the 
author  proposes  in  future  to  call  it  by  this  name. 
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i-Mannitol  (a-acritol)  is  formed  by  the  redaction  of 
i-mannose,  just  as  /-mannitol  is  obtained  from  /-mannose. 
The  yield  is  40  percent,  on  the  weight  of  sugar.  It  is 
purified  bj  recrystallisation  from  methyl  alcohol.  It  melts 
at  170°.  It  is  very  soluble  in  warm  water  and  crystallises 
out  on  cooling  in  small  prisms  ;  it  is  fairly  easily  soluble  in 
hot  glacial  acetic  acid,  and  with  groat  difficulty  in  ethyl 
and  methyl  alcohol.  It  is  optically  inactive  and  is  Identical 
with  tt-aoritol.  The  author  points  out  that  in  identifying 
any  particular  hydrazone  or  osazone  it  is  not  sufficient  to 
show  that  it  agrees  in  melting  point,  solubility,  &c,  with 
some  known  hydrazone  or  osazone,  as  this  would  lead  one 
to  conclude  that  the  derivatives  from  d-,  i-,  and  2-mannose 
were  identical ;  but  also  that  it  is  necessary  tit  show  that 
their  action  on  polarised  light  is  the  same,  this  being  the 
only  satisfactory  way  of  differentiating  such  bodies  as 
derivatives  of  these  three  sugars. 

Constitution  of  u-Acrose. — A  sugar  has  been  prepared 
from  acrolein  bromide,  glycerose  (a  mixture  of  glycerol 
and  dioxyacetone),  and  formaldehyde.  It  can  only  he 
isolated  as  a-aerosazoue ;  this  may  be  converted  into  the 
osone  by  the  action  of  hydrochloric  acid,  ami  the  latter 
\  ields  by  reduction  with  zinc  and  acetic  aeid  a  sugar 
(a-acrose)  which  may  or  may  not  be  identical  with  the 
original  one.  It  yields  by  further  reduction  o-acritol,  which 
is  identical  with  /-mannitol;  o-acrosazone  is  identical  with 
i-phenylglucosazone. 

The  constitution  of  a-acrose  may  be  either — 
CH20H(CH.0H)4COll  or  CH2OH(CH.OH)3CO.CHsOH 

as  both  would  yield  the  same  osazone  and  the  same  hexa- 
hydric  alcohol.  The  first  is  the  formula  of  mannose,  the 
second  of  levulose.  /-Mannose  yields  a  very  characteristic 
difficultly  soluble  hydrazone,  whereas  a-acrose  does  not,  so 
that  a-acrose  is  /-levulose,  and  its  constitution  is  expressed 
by  the  second  formula.  It  may  be  that  the  originally 
obtained  sugar  is  not  identical  with  that  obtained  by  reduction 
of  the  osone  ;  a  solution  containing  this  sugar  was  prepared 
from  acrolein  bromide  and  formaldehyde.  In  both  cases 
the  reaction  with  phenylhydrazine  did  not  correspond  to 
that  of  /-mannose,  and  so  in  both  cases  the  sugars  were 
t-levulose. 

Fermentation  ofi-Leeulose  (a-Aerose). — The  synthetically 
obtained  sugar  ferments  easily  with  beer-yeast,  and  after 
fermentation  has  a  strong  dextro-rotation,  which  is  evidently 
due  to  /-levulose  ;*  as  the  solution  yields  an  osazone,  which 
is  identical  with  /-pheuylglueosazone. 

<  'onversion  of  i-Mannitol  into  i-Mannonic  mid.  —Nitric 
acid  oxidises  /-manuitol  to  i-mannose  just  as  ordinary 
mannitol  is  oxidised  to  mannose.  The  /-mannose  is 
obtained  from  the  neutralised  solution  as  phciiylhydrazone. 
/-Mannitol  prepared  in  one  case  from  /-mannonie  acid, 
and  in  another  synthetically  from  glycerol  gave,  in  both 
cases,  the  same  sugar  as  phenylhydrazonc ;  which  was 
identical  with  /-mannose  phenylhydrazonc  ;  and  when 
decomposed  with  hydrochloric  aeid  gave  /-mannose. 

Bromine  water  oxidises  the  sugar  to  mannonie  acid,  which 
is  obtained  by  heating  with  phenylhydrazine  acetate  as  a 
hydrazide.  This  yields  the  free  acid  when  decomposed  by 
baryta  water,  and  the  baryta  removed  by  sulphuric  aeid. 

The  /-mannonie  acid  is  then  decomposed  as  described 
above  into  d-maunonic  acid  and  arabinose-carboxylic  acid. 
The  synthesis  of  all  the  bodies  of  the  mannose  group, 
except  dextrose,  has  now  been  made,  and  may  be  briefly 
summarised  as  follows  : — 

The  sugar,  a-acrose,  synthetically  obtained  from  acrolein 
bromide,  glycerose  or  formaldehyde  yields  by  beating  with 
phenylhydrazine  and  acetic  acid  i-pkenylglucosazone,  which 
with  hydrochloric  acid  yields  i-glucosone,  by  reduction  with 
zinc  and  acetic  acid  this  yields  /-levulose  and  with  beer  \  e&Sl 
it  partially  ferments,  thus  leaving  /-levulose.  Returning  to 
j-levulose,  by  reduction  with  sodium  amalgam  i-mannitol 
(a-acritol)  is  obtained,  this  oxidised  with  nitric  acid  yields 
i-mannose  and  this  oxidised  with  bromine  water  yields 
i-munnonic  acid  ;  the  strychnine  or  morphine   salts  of   this 

*  The  author  Buggeats  tied  if  the  name  J-levulose  be  objected  to 
tbat  it  might  lie  culled  anti-levulose,  and  that  the  old  name  levulose 
might  then  lie  retained  for  the  (/-sugar. 


may  be  decomposed  into  the  suits  of  l-mannonic  and 
d-mannonic  acid;  /-mannonie  acid  (arabinose-carboxylic 
acid)  maybe  reduced  first  to  2-mannose  and  then  tol-mannttol; 
(/-mannonie  acid  may  be  reduced  to  d-mannose  and  d-itutn- 
nitol  (ordinary  mannitol);  (/-mannose  may  be  converted 
into  d-phenylglucosazone  by  phenylhydrazine  acetate,  this 
is  decomposed  by  hydrochloric  acid  yielding  d-glucosone  and 
then  by  reduction  yields  d-lccultisc   (ordinary  levulose)  ;  or 

the  d-phenylglucosazone  may  be  reduced  to  iso-glueosamine 
which  decomposed  by  hydrochloric  acid  yields  d-leoulose. 
As  tf-mtmnonic  acid  and  gluconic  acid  are  closely  related, 

the  author  hopes  soon  to  be  able  to  synthesise  the  latter, 
and  consequently  also  dextrose.  In  the  coming  year  the 
author  proposes  to  determine  if,  besides  dextrose  and  other 
sugars  of  the  (/-mannitol  group,  there  are  also  formed  by 
plants  derivatives  of  the  /-  and  /-mannitol  group.  He 
thinks  that  this  is  probable,  as  arabinose  belongs  to  the 
/-mannitol  group  ;  and  tbat  possibly  the  formation  of  the 
carbohydrates  in  plants  may  take  place  on  somewhat 
similar  lines  to  those  of  the  above  syntheses. — A.  L.  S. 


On  the  Preparation  of  Leoulose-carooxylic  Acid. 
II.  Kiliani  and  G.  Dull.  Ber.  23,  449—451. 
Haying  bad  to  prepare  levulose  carboxylic  aeid  in  quantity, 
in  order  to  investigate  the  action  of  oxidising  agents  on  it, 
the  authors  not  being  satisfied  with  the  previously  described 
methods  (Ber.  18,3070;  19,221  and  1914),  have  devised 
one  more  satisfactory  in  every  way. 

They  do  not  recommend  Fischer  and  Passmore's  method 
(Her.  22,  2728),  in  which  use  is  made  of  the  phenyl 
hydrazide  of  the  aeid,  but  recommend  the  preparation 
of  the  pure  cyanhydrin  and  the  decomposition  of  this 
by  hydrochloric  acid,  particular  attention  being  paid 
to  the  two  items  that:  (1)  the  levulose  syrup  be  prepared 
according  to  Konig  (Monatsh.  1888, 562),  and  so  that  it 
contains  25 — 30  per  cent,  of  water,  and  that  (2)  the  chief 
portion  of  the  hydrochloric  aeid  be  expelled  by  evaporation. 

The  authors  give  very  full  directions  as  to  tile  carrying 
out  of  the  experiments. 

The  pure  lactone  of  Ievulose-carboxylic  aeid  gives  with 
aqueous  ammonia  a  tine  crystalline  derivative,  not  yet  fully 
investigated.  On  oxidation  with  nitric  aeid  a  polybasic 
aeid  is  formed,  which  may  be  isolated  as  a  crystalline 
calcium  salt  which  will  be  further  investigated  by  the 
authors. — A.  L.  ,S. 


Synthesis  of  Grape  Sugar.     E.  Fischer.    Her.  23, 

799—805. 

Tiik  author  converts  (/-mannonie  acid  into  gluconic  acid  by 
heating  20  parts  of  the  former  with  40  parts  of  quinoline 
and  five  parts  of  water  for  20  minutes  at  150  ('..  and  then 
for  40  minutes  longer  at  1  hi  C.  A  solution  of  40  parts  of 
crystallised  barium  hydrate  is  added,  and  the  quinoline 
removed  by  distillation  with  steam.  To  separate  from  the 
(/-mannonie  acid  the  barium  is  precipitated  with  the  exact 
amount  of  sulphuric  acid;  the  filtrate  from  barium  sulphate 
is  evaporated  to  about  150  cc,  and  then  boiled  for  balf-an- 
hour  with  60  gnus,  of  brueinc,  which  will  be  entirely 
dissolved.  After  standing  for  some  time  at  ordinary  tem- 
perature the  excess  of  brueinc  separates  out  in  crystals. 
The  tiltrate  is  evaporated  until  barium  mannonatc  begins  to 
Crystallise,  and  then  poured  into  25  times  its  volume  of 
absolute  alcohol,  in  which  barium  mannonate  is  marly 
insoluble.  It  begins  at  once  to  separate  out.  After  filtration 
the  alcoholic  filtrate  is  again  evaporated,  the  resulting  syrup 
dissolved  in  water  and  decomposed  with  20  grins,  of 
Crystallised  barium  hydrate,  when  the  brueinc  IS  partly 
precipitated  and  separated  in  crystals.  To  remove  that  part 
of  the  base  which  remained  dissolved  the  aqueous  solution  is 
again  evaporated  to  a  syrup  and  then  treated  with  hot 
alcohol.         The     brueinc     is    dissolved,     whilst    the     residue 

contains  the  barium  compounds.    This  is  redissolved  in  hot 

water,  the  barium  carefully  precipitated  by  sulphuric  aeid, 
and  the  tiltrate  from  the  barium  sulphate,  containing 
gluconic   acid,  treated  with  animal   charcoal.     For  further 
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purification  the  phcnylhydrazide  was  prepared  by  heating 
the  liquid,  after  concentration  to  30  cc,  with  three  parts  of 
phenylhydrazine  and  the  corresponding  quantity  of  acetic 
acid.  It  melts  at  206°  C.  The  calcium,  barium,  and 
cinchonine  salt  of  the  synthetic  gluconic  acid  were  pre- 
pared from  the  hydrazide  and  proved  to  be  identical  with 
the  salts  obtained  from  the  ordinary  gluconic  acid. 

Conversion  of  Gluconic  Acid  into  Glucose. — A  solution 
of  gluconic  acid  prepared  from  the  pure  calcium  salt  by 
precipitation  with  oxalic  acid,  is  concentrated  on  the  water 
bath  to  a  syrup  to  convert  the  greatest  possible  amount  of 
the  acid  into  its  lactone.  It  is  then  redissolved  in  9  parts 
of  water,  the  mixture  cooled  to  0°  C,  and  a  small  quantity 
of  sulphuric  acid  added  to  it.  Sodium  amalgam  is  added 
in  small  portions,  and  is  very  quickly  consumed.  It  is 
necessary  to  add  from  time  to  time  small  quantities  of 
sulphuric  acid  to  keep  the  mixture  acid.  About  8  parts 
of  the  amalgam  are  required  to  1  of  the  syrup.  To  isolate 
the  sugar  the  solution  is  neutralised,  evaporated  until 
sodium  sulphate  begins  to  crystallise  out,  and  poured  into 
an  abundant  quantity  of  hot  alcohol.  Sodium  sulphate  is 
precipitated.  The  alcohol  contains,  besides  glucose,  sodium 
salts  of  organic  acids.  On  repeating  this  method  of 
purification  several  times,  pure  glucose  crystallises  from  the 
alcohol  after  several  additions  of  small  quantities  of  ether. 
It  has  all  the  properties  of  ordinary  glucose. — A.  L. 


On  a  New  Inosite  called  Racemo-inosite.     Maquenne  and 
C.  Tanret.    Compt.  Rend.  110,  86-88. 

Tub  authors  discovered  independently  that  the  action  of 
hydriodic  acid  on  pinite  yields  methyl  iodide  and  a  dextro- 
rotatory inosite,  the  same  reaction  with  quebrachite  yielding 
meth}  1  iodide  aud  a  levo-rotatory  inosite.  (See  this  Journal, 
1890,  202  and  311.)  They  seek  to  show  in  this  joint  paper 
that  these  two  inosites  are  in  every  way  comparable  to 
the  dextro-  and  levo-rotatory  tartaric  acids. 

(1.)  They   have    equal   and    opposite    rotatory   powers 
[aD]  =  +  65=  for  the  anhydrous  sugars  ;   [oD]  =  +  55° 
in  the  hydrated  state.     The  rotatory  power  is  the  same 
in  5  per  cent,  and    10   per  cent,  solutions,   and  whether 
the  inosites  be  dissolved  in  hot  or  cold  water. 
(2.)  The  rotatory  power  of  the  acetic  ethers  were  found 
to  be  [a„]  =  +  9-75°  +  [<•„]   =  -  10°.   They  are  both 
amorphous  and  soften  when  heated  by  the  hand  ;  and 
they  both  fuse  without  decomposition  at  247°. 
(3.)  The  two  benzoic  ethers  fuse    at  252°,  and  are  but 
slightly  soluble.      They  both   crystallise  with  2  H.,0. 
The  dextro-rotatory  inosite    has    also    been    obtained 
anhydrous. 
(4.)  The  two  inosites  crystallising  with  2  H30  have  about 
the   same    solubility ;    the   dextro-rotatory   compound 
dissolves  iu  2  ■  13  parts  of  water  at  14°  and  the  levo  in 
2*3  parls  at  14°.     The  anhydrous  bodies  both  dissolve 
in  1*5  water  at  11°. 
(5  )  They  both  behave  iu  the  same  way  towards  reagents, 

and  both  crystallise  in  heruihedral  rhomboidal  prisms. 
The  authors  have  obtained  the  inactive  inosite  (corre-. 
sponding  to  racemie  acid)  racemo-inosite  by  mixing  25  per 
cent,  solutions  of  these  two  inosites ;  from  this  mixture 
racemo-inosite  crystallises  out  iu  a  short  time.  Its  physical 
properties  are  quite  different  from  those  of  its  constituents 
and  from  those  of  ordinary  inosite.  It  is  optically  inactive  ; 
it  melts  at  253'  (30°  higher  thau  ordinary  inosite)  without 
previous  softening.  It  is  soluble  in  26  parts  of  water  at 
11°,  in  22  at  15°.  The  acetic  ether  crystallises  ;  its  melting 
point  being  111"-.  The  benzoic  ether  crvtallises  in  cottony 
crystals,  melting  point  217°.  Unlike  ordinary  inosite  it  does 
not  turn  Fehling's  solution  green  when  heated.  Its  com- 
position is  absolutely  identical  with  that  of  the  other  inosites. 
Since  this  inosite  is  the  compound  inactive  by  compen- 
sation, it  seems  certain  that  the  ordinary  inosite  of  muscular 
tissue,  haricot  beans,  walnut  leaves,  &c,  is  the  compound 
inactive  by  constitution.  The  authors  propose  to  prove 
this  experimentally.  They  note  that  their  researches  offer 
the  first  instance  of  optical  isomerism  iu  the  sugars. 

—P.  J.  H. 


PATENT. 

Improvements  relating  to  Apparatus  for  the  Manufacture 

of  Sugar.     G.  Adaut,  Brussels,  Belgium.    Eug.Pa't.  7517, 
May  4,  1889.     8d. 

This  invention  relates  to  apparatus  for  the  manufacture  of 
sugar  iu  blocks,  slabs,  or  bars,  and  is  designed  to  improve 
the  apparatus  described  by  Kng.  Pat.  13,084  of  1888  (this 
Journal,  1889,  810).— A.  J.  K. 


XVII.-BKEWINa,  WINES,  SPIEITS,  Etc. 

The  General  Meeting  of  the  Society  of  Distillers  and  the 
Society  of  Starch  Manufacturers  in  Germany.  Berlin, 
February  28  and  March  1,  1890.  Chem.  Ze'it.  14  305 
—306. 

1.  Meeting   of  Starch   Manufacturers.— See  under  XVI., 
page  526. 

•J.  Meeting  of  Distillers. — According  to  Delbriick,  tho 
addition  of  hydrofluoric  acid  to  worts  greatly  checks  the 
growth  of  false  ferments.  Fermentation  is  somewhat  checked, 
but  the  yield  of  alcohol  is  undiminished,  and  appears  to  be  of 
a  better  quality.  Lintner  describes  some  experiments  which 
he  made  in  conjunction  with  Irmisch  and  Gronow  to  determine 
the  species  of  yeast  most  suitable  for  the  fermentation  of  strong 
distillers.'  worts.  Thirty-seven  pure  cultures  of  (a)  brewer's 
bottom-yeast ;  (i)  brewer's  top-yeast ;  (c)  disease-forms  of 
brewer's  yeast ;  (d)  white-beer  yeast;  (e),  distiller's  yeast ; 
(/)  pressed  yeast,  were  placed,  partly  in  wort,  partly  in 
30  per  cent,  solutions  of  maltose,  the  results  obtained 
varied  greatly  so  far  as  the  yield  of  alcohol,  yeast-crop, 
amount  of  sediment,  and  of  skimmings  are  "concerned. 
Some  varieties  of  white-beer  yeast  yielded  very  large  yeast- 
crops,  and  would  therefore  be  suitable  for  pressed-yeast 
manufactories.  A  sample  of  white-beer  yeast  also  produced 
the  largest  amount  of  alcohol  (16  per  cent,  of  alcohol  by 
volume).  Delbriick  discussed  the  effect  of  aeration  on  yeast 
and  fermentation,  and  its  utilisation  in  pressed  yeast  manu- 
factories and  in  the  fermentation  of  strong  worts.  Although 
aeration  may  cause  a  loss  of  alcohol  up  to  8  per  cent,  of  the 
whole,  yet  by  this  means  some  species  of  yeast  may  be  made 
to  go  on  working  till  16  per  cent,  of  alcohol  is  formed. 
Delbriick  recommends  the  employment  of  aeration  combined 
with  stirring  apparatus  for  strong  distillers'  worts.  The 
yeast  used  should  be  a  pure  culture,  and  the  time  of 
fermentation  should  be  curtailed  as  much  as  possible.  At 
the  beginning,  however,  after  the  first  aeration,  it  is  well  to 
somewhat  check  the  rapidity  of  fermentation. — H.  T.  I'. 


Production  of  Cider  in  France.     Soc.  Arts  J.  38, 
538—540. 

Thib  article  is  an  abstract  of  the  report  of  the  United  States 
Consul  General  at  Paris.  The  quality  of  apples  grown  on 
vat  ions  soils  and  the  nature  of  the  cider  produced  from  them 
is  first  considered.  The  best  soil  is  a  mixture  of  clay  and 
sand  with  plenty  of  moisture.  It  has  been  decided  that  to 
make  the  best  cider  the  apples  should  have  the  following 
composition: — Water,  80  per  cent.;  sugar,  17*3  per  cent.  ■ 
tannin,  0*5  per  cent. ;  mucilage,  1*2  percent. ;  "  fermenting 
acid,"  0*167  percent.;  other  substances,  0*833  per  cent. 
Only  very  few  varieties  contain  the  above  constituents  in 
the  desired  proportions ;  and  it  is  therefore  usual  to  mix 
different  kinds,  only  those  of  the  same  season  being  used. 
A  list  is  given  of  varieties  containing  the  principal  con- 
stituents in  the  right  proportions  ;  and  also  of  species  rich 
in  tannin  and  sugar  respectively.  There  are  three  methods 
in  use  for  reducing  the  apples  to  pulp.  First,  by  a  machine 
consisting  of  a  circular  trough,  around  which  a  stone  wheel 
is  made  to  revolve  by  horse-power.  This  machine  is  being 
superseded  by  two  new  kinds  of  apparatus.  These  are  the 
grater  —  a  machine   with   small   saw-like   teeth  set   close 
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together,  and  the  crusher,  a  kind  of  magnified  coffee  mill, 
capable  of  producing  60 — 80  hectolitres  [hectolitre  -  75 
bushels)  of  pulp  per  hour.  This  is  the  best  machine,  as  it 
does  not  crush  the  |>i|>s,  the  essential  oil  of  which  imparts  a 
disagreeable  flavour  to  the  cider.  The  pulp  is  allowed  to 
macerate  in  \ :its  for  12 —  IS  hours.     Before  putting  it  into 

the  pn-ss,  the  botto f  the  hitter  is  lined  with  a  thin  layer 

of  straw,  a  wire  netting,  or  small  oak,  or  beech  branches, 
Straw    is  objectionable,  as    it    imparts  a   hitter  taste  to  the 
juice,  while  the  above  named  woods  yield  a  little  additional 
tannin,  so  necessary  topreserve  the  cider.     By  the  hydraulic 
presses  now  in  use  are  obtained  65 — 75  per  cent,  of  the  pure 
juice  at  first  pressure,  without  drainage.     Diffusion  processes 
have  been  tried  in  cider  making.    The  older  methods  were 
mill  used  in  those  cases  where-  presses  were  not  obtainable. 
Recently,  however,  new  diffusion  methods  have  been  dis- 
covered by  means  of  which  the  inventors  claim  to  be  aide  to 
get  85 — 95  per  cent,  of   the  pure  juice.     The  apples  are  cut 
into  pieces,  not  crushed,  and  placed  in  the  diffuser;  and 
the  water,  which  is  passed  through  the  apparatus,  drives 
the  juice   before  it.     Fermentation  is  carried  on  at  12°  to 
18°    C.   (54D   to   64°  F.).      If   fermentation    is    slow   the 
June    is    stirred  vigorously  with   a    hunch  of  twigs;   or   in 
extreme   eases,   a   little   yeast    is    added.      This    first    fer- 
mentation   is  carried   on   for   live   to   six  weeks   in  open  or 
closed    vessel-,    or    in    e-asks    with    the   bung   drawn.      The 
bung  is  then  driven   in   and    a  small  vent-hole  made,  which 
is  kept  open  by  a  straw.     After  a  month  or  six  weeks,  during 
which   secondary  fermentation  Roes  on,  the  liquor  is  drawn 
off    into   air-tight   casks,   which  are  not   quite   tilled.     The 
dregs    that   collect    in    this    space   may  then  he    removed. 
If  the  eider  be  not   quite  clear,  owing  to   insufficiency  of 
tannin  in  the  apples,  60  guns,  of  cachou  dissolved  in  a  litre 
of  cold  cider,  are  added   to  every  hectolitre.     This  precipi- 
tates the  albuminoids  and  prevents  the  cider  turning  black 
on    exposure  to    air.      Jersey  eider   has   the   reputation   of 
being   the   best.      The   process   employed    differs   slightly 
from  the  one  given.     The  primary  fermentation  takes  place 
in  open  vessels  at  15° — 18    < '.     The  liquor  is  then   drawn 
into  casks  which  are   not  quite  tilled.      When  sufficient    gas 
has  collected  in  the  empty  space  to  extinguish  a  candle,  the 
juice    is    drawn    off    into   other    casks,  and    the    process  is 
repeated   till    no  more   gas    forms.     Champagne   cider  is  of 
recent  introduction  and  owes  its   popularity  to  its  sparkling 
quality  and   great    stability.     A  cider   is  prepared   that  will 
keep  i"n  cask   for  live  or  six  years,  and  can   be   exported   to 
India  or  South   America.     It    contains  from  10  to    11    per 
cent,  of  alcohol.     Before  fermentation   50  grms.   of  cream 
of  tartar  and  500  grms.  of  green  beech  chips  are  added   to 
every   hectolitre.     After   fermentation    the  cider  is   heated 
by   means  of  an   cenothieme   and   instantly  cooled   again. 
This  apparatus  costs  about  16/.     The   process,  however,  is 
said  to  injure  the  flavour  and  quality  of  the  cider. 

The  total  quantity  of  eider  produced  in  France  in  the 
year  18S7  amounted  to  295, 606,674  gallons,  as  compared 
with  182,616,676  gallons  in  the  preceding  year. — H.  T.  P. 


Researches  on  the  Germination  of  some  of  the  Graminese. 

Pari  1.      11.  T.  Brown  and  G.  H.  Morris.      Proc.  Chem. 

Soc.  1890  (81),  52—57. 
In  this,  the  first  part  of  their  paper,  the  authors  confine 
themselves  almost  entirely  to  a  consideration  of  the  changes 
which  take  place  in  barley  during  the  early  periods  of  its 
growth.  The  paper  is  divided  into  21  sections,  the  beads  of 
which  are  as  follows  : — 

(1.)  Introduction.  (2.)  Structure  of  a  grain  of  barley. 
(:<.)  The  visible  changes  which  occur  in  the  embryo  and 
endosperm  during  germination.  (I.)  The  relation  of  the 
embryo  to  the  endosperm.  (5.)  Development  of  excised 
embryos  upon  foreign  endosperms.  (6.)  The  endosperm  to 
be  regarded  as  a  storehouse  of  dead  reserve  material  ;  no 
residue  vitality  recognisable  in  its  cells.  (7.)  Cultivation  of 
excised  embryos  upon  water.  (8.1  Cultivation  of  excised 
embryos  upon  nutrient  solutions.  .(9.)  Growth  of  excised 
embryos  upon  starch,  and  proof  that  an  amylo-hydrolyst 
(diastase)  i-  secreted  by  the  growing  embryo,  (lo.)  The 
secretion  of  diastase  is  localised  in  the  ''absorptive 
epithelium."      (11.)  The  secretion  of  diastase  is   increased 


by  the  presence  of  a  small  quantity  of  acid.  (12.)  The 
secretion  of  diastase  not  stimulated  by  tin-  presence  of 
starch.      (13.)   The    secretion    of    diastase    is   inhibited  by  a 

readily  assimilable  carbohydrate.  (14.)  The  existence  of  a 
cellulose  dissolving  enzyme  (cyto-hydrolyst)  in  the  ger- 
minating seeds  of  the  Grasses.  (15.)  The  cyto-hydrolyst, 
like  diasta-e.  is  secreted  by  tin-  "absorptive  epithelium." 

(16.)  The  two  varieties  of  diastase,  their  [[diesis  and 
distribution  in  the  resting  and  germinating  seed.  (17.) 
Distribution  of  diastase  in  the  germinating  seed,  (is.)  The 
"  mother-substance  "  of  the  "  diastase  of  secretion  "  is  princi- 
pally derived  from  the  endosperm.     (  19.)  Action  of  "  diastase 

of  secretion"  upon  ungelatinised  starch.  (20.)  A  con- 
sideration of  the  origin  of  the  hyilrolytic  enzymes  of 
germinated  grain.  (21.)  The  form  in  which  the  reserve 
starch  after  transformation  enters  the  growing  embryo,  and 
the  metabolic  changes  which  it  there  undergoes. 

In  recording  the  visible  changes  which  occur  in  the  seed 
during  germination,  the  authors  show  that  a  disintegration 
and  dissolution  of  the  cell-walls  id'  the  endosperm  always 
precede  any  attack  upon  the  cell-contents.  This  lire  iking 
down  of  the  cell-wall  is  shown  to  depend  on  the  production 
during  germination  of  a  special  cellulose-dissolving  ferment, 
which,  like  diastase,  is  soluble.  The  action  of  this  enzyme 
on  the  cell-walls  of  some  kinds  of  vegetable  parenchyma  is 
very  energetic.  The  physiological  importance  of  this  soluble 
ferment  is  very  great,  lor  owing  to  tin-  non-diffusible  nature 
of  diastase,  the  previous  breaking  down  of  the  cell-wall  is  a 
necessary  prelude  to  the-  dissolution  of  the  contained  starch- 
granules. 

The  authors  show  that  the-  appearance  of  the  cyto-  and 
amylo-hydrolytic  ferments  is  due  to  a  specialised  secretory 
function  of  the  layer  of  columnar  epithelium,  which  covers 
the  outer  surface  of  the  scutellum.  It  has  hitherto  been 
considered  that  the  function  of  this  epithelium  was  exclu- 
sively that  of  an  absorptive  tissue:  its  absorptive  as 
compared  with  its  secretory  functions  arc-,  however,  of  quite 
secondary  importance. 

Starch  has  no  special  power  of  stimulating  the  cells  of 
he  epithelium  to  increased  secretion  of  a  diastase-,  and 
carbohydrates  which  an-  readily  assimilable  by  the  embryo, 
like  cane  sugar  or  maltose-,  check  or  completely  inhibit  the 
secretion  of  diastase.  Carbohydrates, like  unlimited  or  milk- 
sugar,  which  are  entirely  without  nutritive  value,  exercise  no 
such  inhibitory  action.  The  authors' experiments  point  to 
the  secretion  of  the-  enzymes  being  to  some  extent  starvation 
phenomena. 

The  authors  confirm  the  important  generalisation  of 
Sachs,  that  the  relation  of  the  embryo  to  the  endosperm  is 
that  of  parasite  to  host,  and  they  have  availed  themselves 
of  the  relation  by  cultivating  the  embryo  upon  suitable 
media  after  separating  it  from  its  endosperm,  and  in  this 
way  they  have-  obtained  information  with  regard  to  the 
Becrt  tory  powers  of  the-  embryo,  and  the  chemical  modifica- 
tions of  its  absorbed  nutriment,  which  it  would  have  been 
impossible  to  obtain  by  any  other  means.  They  show,  for 
instance,  that  whilst  cane-sugar,  invert  sugar,  dextrose, 
levulose,  maltose-,  raffiose,  galactose,  and  glycerol  have  all 
more  or  less  nutritive  value,  milk-sugar  ami  mannitol  have- 
no  such  value.  Cane-sugar  has  tie-  greatest  nutritive  power ; 
maltose  is  decidedly  inferior  to  cane-sugar  in  this  respect. 
This  is  shown  to  be  due  to  tic  fact    thai  maltose,  directly  it 

is  absorbed  by  the  growing  embryo,  becomes  transformed 

into  cane-sugar  by  the  living  cells,  anil  in  this  form  is  passed 
from  cell  to  cell. 

An  examination  of  the  sugars  produced  during  the 
germination,  and  of  their  mode  of  distribution  in  the-  grain. 
have  convinced    the  authors  that  the   transformed    starch  of 

the  endosperm  i-  absorbed  by  the  embryo  in  the  form  of 
maltose,  and  that  the  seat  of  production  of  the  cane-sugar 
which  germinated  grain  contains  is  the  tissue  of  the  embryo 

itself. 

In  the  discussion  that  followed  the  reading  of  the  paper, 
Professor  Marshall  Ward  drew  attention  to  the  recent  paper 
of  Haberlandt,  in  which  In-  maintained  that  the-  aleurone 
layer  in  the  seeds  of  the  Grammes  and  other  families  of 

plants,  is    the  seat    of    the  production    of   diastase.      He  also 

mentioned   that   the-   observations   of    Wortmann   on    the 


May 31, 1890.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


531 


behaviour  of  bacteria  in  a  mixture  of  starch  and  proteids 
tended  to  confirm  the  authors'  views  regarding  the  secretion 
of  enzymes. 

Professor  Green  said  that  his  observations  led  him  to 
believe  that  iii  the  caseof  the  date  the  enzyme  was  probably 
located  in  the  epithelial  layer  and  not  in  the  endosperm, 
whilst  in  castor-oil  seeds  both  the  endosperm  and  embryo 
appeared  to  be  possessed  of  vitality. 

Dr.  Lauder  Brunton  commented  on  the  resemblance 
between  the  embryo  in  highly  organised  plants  and  in 
animals.  The  embryo  in  both  cases  appeared  to  be  purely 
parasitic. 

Dr.  Armstrong  compared  the  action  of  protoplasm  in 
converting  maltose  into  cane  sugar  to  that  of  phenyl- 
hydrazine  in  effecting  the  conversion  of  dextrose  into 
levulose  through  the  agency  of  the  osazone. 

In  reply,  Mr.  Horace  Brown  said  that  the  diastase 
developed  during  germination  appeared  to  differ  in  important 
particulars  from  ordinary  diastase.  He  also  said  that  the 
experiments  of  Dr.  Morris  and  himself  did  not  favour  the 
conclusion  that  the  aleurone-layer  had  any  marked  diastatic 
power. — G.  H.  M. 


Some  Experiments  mi   the  Numerical  Increase  of  Yeast 
Cells.     A.  .1.  Brown.     Trans.  Lab.  Club,  3,  04— 80. 

The  author  first  states  that  in  the  experiments  about  to  be 
described,  he  adopted  the  method  of  directly  counting  under 
the  microscope  the  number  of  yeast  cells,  both  before  and 
after  fermentation. 

Having  briefly  mentioned  the  work  of  Pederseu,  Dclbriiek, 
Durst,  Hansen,  Hay  duck,  and  Foth,  on  the  increase  of 
"  bottom  fermentation"  yeast  under  various  conditions,  the 
author  mentions  that  no  work  has  been  done  with  "  top 
fermentation"  yeast,  with  the  Burton  type  of  which  the 
whole  of  the  experiments  about  to  be  described  were  per- 
formed. 

The  first  experiments  were  made  with  a  view  of  ascertain- 
ing what  influence  different  strengths  of  ordinary  hopped 
ale  wort  had  upon  the  total  increase  of  yeast  cells  when 
fermenting  it.  The  experiments  were  carried  out  as 
follows  :  — 

Three  flasks  were  taken  of  a  capacity  of  about  250  cc. 
To  No.  1  flask  was  added  1 M  cc.  of  a  filtered  hopped  ale 
wort,  of  the  specific  gravity  of  1070' 70.  To  Xo.  2  was 
added  the  same  voh  me  of  the  same  wort  which  had  pre- 
viously been  diluted  with  distilled  water  to  the  specific 
gravity  of  1051-14.  To  No.  3  was  added  the  same  volume 
of  the  same  wort  but  diluted  to  the  specific  gravity  of 
1025-57.  To  each  of  these  flasks  was  added  an  equal 
volume  of  yeast.  ( In  well  shaking  the  flasks  and  trans- 
ferring a  drop  of  the  liquid  to  the  hanuatiineter,  it  was  found, 
on  counting  under  the  microscope,  that  each  standard 
volume  contained  on  the  average  1-  04  cells  of  yeast.  The 
flasks  were  loosely  plugged  with  cotton  wool,  immersed  in  a 
water-bath  and  kept  at  a  temperature  of  68°  F.  for  three 
days,  when  all  signs  of  fermentation  were  quite  over.  The 
flasks  were  removed  from  the  bath,  and,  after  being  well 
shaken,  a  sample  from  each  was  placed  in  the  hsematimeter 
and  the  cells  present  again  counted.  It  was  now  found  that 
in  each  standard  volume  in  No.  1  flask  there  were  21*52. 
cells;  In  No.  2,  20-24  cells;  and,  in  No.  3,  14-80  cells. 
If  from  each  of  these  numbers  is  subtracted  the  number  of 
mother  cells  with  which  the  fermentation  was  commenced 
(that  is  to  say,  1"04),  we  find  that  in  No  1,  20-48  new  cells 
have  grown,  in  No.  2,  19-20,  and  in  No.  3,  13-76.  Hence 
it  appears  that,  although  the  wort  in  No.  2  was  only  two- 
thirds  the  strength  of  that  in  No.  1  flask,  yet  the  number  of 
new  cells  formed  is  almost  exactly  the  same  ;  and  further, 
although  the  wort  in  No.  3  flask  was  only  one-third  the 
strength  of  that  in  No.  1,  yet  the  new  cells  formed  are  two- 
thirds  the  number  of  those  in  No.  1. 

A  second  experiment  was  made  with  a  different  wort,  in 
which  No.  1  contained  100  cc.  of  the  wort  at  the  specific 
gravity  HOG,  and  No.  2,  100  cc.  of  the  same  wort  diluted 
with  distilled  water  to  the  specific  gravity  of  1079-5.  This 
experiment  was  conducted  in  the  same  manner  as  the 
previous  one,  with  the  result  that  at  the  conclusion  of  the 
fermentation  Xo.  1  contained  34*10  new  cells   per  standard 


Each  tlask 

ycasted  with 

1'23  cells  pure 

venst  |ier 

standard  volume. 


volume,  and  Xo.  2,  33-83.  Here,  again,  we  find  two  worts 
of  lather  high  but  different  specific  gravities,  in  which  the 
total  increase  of  the  yeasf  had  been  the  same.  These 
experiments,  and  others  which  were  made,  all  point  to  the 
conclusion  that  under  the  conditions  of  the  experiments, 
worts  exceeding  some  point  near  1060  in  specific  gravity 
nourish  the  same  number  of  yeast  cells,  and  that  below  this 
specific  gravity  the  number  of  cells  formed  is  not  in 
proportion  to  the  specific  gravity,  but  in  a  much  higher  one. 
These  remarks,  of  course,  only  apply  to  a  comparison  of  the 
same  wort  when  diluted  to  different  strengths.  Worts 
brewed  from  different  materials  undoubtedly  differ  consider- 
ably from  each  other,  as  is  seen  when  the  results  of  the  first 
two  experiments  are  compared. 

The  above  experiments  having  been  made  with  malt  wort, 
which  contains  both  carbohydrate  and  nitrogenous  yeast- 
food,  it  appeared  desirable  to  conduct  experiments  in 
solutions  in  which  either  of  these  foods  could  be  altered  at 
will.  In  the  first  place  experiments  were  made  with  yeast- 
water  and  varying  amounts  of  dextrose,  as  follows: — ■ 

Exi'KItt.MK.NT  I. 

No.  1.— 100  cc.  "yeast-water  con t linings. 

20  per  cent,  dextrose j 

Xo.  2.— 100  cc.  yeast-water  containing 

10  percent,  dextrose 

Xo.  3. — 100  cc.  yeast-water  containing 

r>  per  cent,  dextrose 

Xo.  4.— 100  cc.  yeast-water  containing 

1  percent,  of  dextrose 

Xo.  5.— 100  cc.  yeast-water  containing 

no  dextrose j 

At  the  end  of  four  day-  the  fermentation  was  complete, 
and  counting  of  the  cells  gave  the  following  results  : — 

Cells. 

Xo.  l  contained 9*21) 

Xo.  2        „       10"02 

Xo.  3  „        732 

Xo.  4  5-10 

No.3  „         1-37 

A  second  experiment  was  made  with  a  stronger  yeast- 
water  and  the  following  amounts  of  sugar ; — 

Experiment  II. 

Per  Cent. 
No.  1.— 100  cc.  yeast. water,  containing  30  dextrose. 
No.  2.       ..  .,  ,.  20 

No.3.       „  „  ,.  10 

Each  flask  was  yeasted  with  1  ■  92  cells  pure  yeast  per 
standard  volume.  After  fermentation,  the  total  number  of 
cells  found  was  : — ■ 

Cells. 
Xo.  1 14' 10 

Xo.  2 W02 

Xo.  3 14\SV 

From  these  experiments  it  appears  that  the  amount  of 
the  carbohydrate  food  here  used  does  not  influence  the 
multiplication  of  the  yeast  at  all  when  it  exceeds  5  per  cent,  j 
and  further,  that  below  5  per  cent,  the  multiplication  of  the 
cells  is  not  in  proportion  to  the  sugar  present,  but  in  a 
much  higher  one.  The  result  in  flask  5,  Experiment  I., 
shows  that  yeast-water  alone  does  not  encourage  yeast 
increase  at  all. 

The  influence  of  nitrogenous  food  upon  yeast  increase 
was  next  examined.  In  the  first  experiment,  varying 
strengths  of  the  same  preparation  of  yeast-water  were  used 
as  the  nitrogenous  food,  and  the  carbohydrate  food  was 
maintained  a  constant  quantity. 

Experiment  I. 
Flask  1  contained  100  cc.  yeast-water. 
Flask  2  contained  SO  cc.  yeast-water     and    .jo  cc. 

distilled  water. 
Flask    3   contained   ■.'.",   cc.    yeast-water    mid    7.5  CC. 

distilled  water. 
Fiask  4  contained  100  vi-.  distilled  water  alone. 

The  solution  in  each  flask  contained  10  per  cent,  dextrose, 
and  was    yeasted   with  2-20   cells   pure   yeast.     Fermented 
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four  days  at   72"  ]■'.,   ami   afterwards  the   total   cells  were 
counted,  with  the  following  results  : — 

Total  Cells. 

Flask  No.  1   14-44 

2  12-el 

S  797 

„  4 3-57 

A  second  experiment  was  made  in  which  the  nitrogenous 
food  was  represented  by  asparagin,  which  was  dissolved  in 
varying  amounts  in  a  10  per  cent,  solution  of  dextrose  in 
pure  water. 

EXPERIMENT   II. 
Tor  Cent. 
Flask  No.  1  contained  2'0  asparagin  and  150  cc.  sugar  solution. 

2  „        1-0  „  „  '   „ 

3  „        0-5 

4  „        0-25  „  „ 

„  5  „       no  asparagin  „  „ 

Each  solution  was  yeastod  with  3-05  yeast  cells  per 
standard  volume.  Tile  total  number  of  cells  found  after 
fermentation  was — 

Total  Colls. 
Flask  No.  1  .V37 

2  li-13 

3  7-47 

„  4  0-80 

„  3 3-00 

A  third  experiment  was  made  in  a  similar  manner  to  the 
preceding  one,  but  in  which  meat  peptone  replaced  the 
asparagin  as  nitrogenous  food,  all  tlte  other  conditions  being 
the  same. 

Per  Cent. 
Flask  No.  1  contained 0-333  peptone. 

2        0-168 

„  3         „  0-083       „ 

The  solution  in  each  flask  was  yeas  ted  with  3  "22  cells 
per  standard  volume.  After  completion  of  fermentation, 
the  following  results  were  obtained  : — 

Total  Cells. 

Flask  No.l  0-33 

„  2  5*96 

3  5-41 

It  is  evident  from  the  above  experiments  that  an  increase 
in  the  amount  of  nitrogenous  food  does  not  cause  a  pro- 
portional increase  in  the  number  of  yeast- cells  formed,  hut 
points  to  the  conclusion  that  beyond  a  certain  concentration 
there  is  no  further  increase.  Neither  asparagin  nor  meat 
peptone  can  he  regarded  as  favourable  nitrogenous  food  for 
yeast. 

An  experiment  made  to  ascertain  what  effect  the  amount 
of  yeast  introduced  into  a  wort  had  upon  the  total  number 
of  "cells  found  at  the  conclusion  of  the  fermentation  showed 
that,  within  reasonable  limits,  the  amount  of  yeast  originally 
introduced  to  start  a  fermentation  in  malt  wort,  lias  little  or 
no  influence  upon  the  number  of  new  cells  at  the  conclusion 
of  fermentation,  but  that  the  number  will  be  the  same  in  the 
same  volume  of  wort. 

An  experiment  made  to  determine  if  different  volumes  of 
the  same  solution  nourished  the  increase  of  yeast  cells  in 
the  same  proportion  as  their  bulk  showed  that  the  increase 
of  yeast  was  almost  exactly  directly  as  the  volume  of  the 
solution. 


The  following  experiment  was  made  to  ascertain,  at 
intervals  during  a  fermentation,  the  rate  of  increase  of  the 
yeast  cells,  and  also  the  amount  of  sugar  fermented  b\  thou. 
For  this  purpose  a  flask,  containing  250  cc.  of  yeast-water, 
in  which  was  dissolved  56*35  jiub.  of  dextrose,  was  sterilised 
by  heat  in  the  usual  way  and  inoculated  with  I'M  cells  of 
pure  yeast  per  standard  volume.  At  intervals  of  24  hours 
for  the  first  five  days  of  fermentation,  and  afterwards  at 
intervals  of  IS  bonis,  the  flask  was  well  shaken  and  a 
sample  withdrawn,  in  which  was  determined  the  number  of 
yeast  cells,  and  also  the  amount  of  sugar  imfermented. 
The  following  table  gives  the  results  obtained  : 


Formented  at  68°  F. 

Total  Cells  Found. 

Dextrose  Fermented* 

Started— 
May  30th,  11  a.m... 

1-39 

None. 

May  31st,  11a.m... 

8-4fl  (3-70) 

3'70  grins. 

per 

100  cc. 

Juno  1st.   11  a.m... 

16-02  (3-3.->) 

7-05 

,i 

„ 

Juno  2nd,  11  a.m... 

10-79  (3-98) 

10-98 

•» 

., 

June  3rd,  11  am.  .. 

ns-oo  (t-i7) 

15-45 

„ 

„ 

Juno  4th,  11  a.m... 
June  0th,  11  a.m... 

17-92  (1-82) 
18-45 

17-27 
20-38 

»• 

•» 

June  8th,  11  n.m... 

S3 

18-04 

21-84 

,. 

a 

June  10th,  11  a.m... 

n 

J  8- 72 

22-01 

,, 

» 

In  the  above  table  the  figures  in  brackets  represent  the 
weight  of  sugar  fermented  each  21  hours. 

It  is  very  generally  supposed  that  during  fermentation 
the  yeast  cells  split  up  sugar  into  alcohol  and  carbonic  acid 
most  rapidly  during  a  late  period  of  their  growth,  or  when 
their  growth  has  already  ceased,  and  that  during  the  very 
early  stages  of  growth  but  very  little  sugar  is  fermented; 
but  the  results  of  the  experiments  given  in  the  above  table 
appear  to  contradict  this  idea,  for  it  will  be  noticed  that  at 
the  end  of  the  first  24  hours,  when  8-4G  cells  are  found  in 
the  liquid,  3'70  grins,  of  sugar  had  been  fermented  away. 
At  no  other  time  during  the  fermentation  was  anything  like 
this  proportion  of  sugar  fermented  by  a  similar  number  of 
cells.  For  instance,  at  the  end  of  the  fourth  day  of 
fermentation,  we  find  that  4-17  grins,  of  sugar  have  been 
decomposed  in  the  previous  21  hours;  but  we  find  that 
18-06  cells  have  been  in  the  liquid  during  this  time; 
obviously,  therefore,  the  8-46  cells  present  during  the  first 
24  hours  have  done  far  more  work  in  decomposing  :i  ■  7(i  gnus, 
of  sugar,  than  18'06  cells  in  decomposing  117  grins. 

The  above  experiment  is  open  to  the  objection  that  the 
flask  was  shaken  every  21  hours  in  order  to  distribute  the 
yeast  before  taking  a  sample,  anil  as  agitation  has  a  great 
influence  in  promoting  yeast  growth,  the  experiment  was 
repeated   as  follows  : — 

Six  flasks  were  taken  similar  in  si/e  and  shape,  and  to 
each  was  added  150  cc.  of  the  same  yeast-water  solution, 
containing  18  per  cent,  dextrose.  To  each  flask  was  added 
an  equal  amount  of  yeast,  amounting  to  0-65  yeast-cell  per 
unit  volume.  All  the  flasks  were  then  fermented  under 
precisely  the  same  conditions,  and  one  flask  withdrawn 
every  24  hours  for  examination,  Iea\  ing  the  remaining  flasks 
at  rest.  The  results  obtained  are  given  in  the  following 
table  :  — 


— 

Total  Number 
of  Cells. 

Total  Grms. 

Alcohol  in 

100  cc. 

Mean  Number 

of  Cells  present 

during  each 

Interval 

of  Time. 

Grins. 

Alcohol  in 

Ilia  i-r,  funned 

during  each 

Interval 

of  Time. 

Proportion  of 

Grms. 
Alcohol  per 

mil  ,'r.  to  a 

SillL'lc  I'll. 

iii  each  Interval 
of  Time. 

Interval  of 
Experiment. 

January  10, 11  a.m 

0-03 
4-S7 
12-03 
15-38 
15'SS 
15-80 

0"6B4 
1-933 
2-975 

4-237 
0-1S7 

•  •           . . 

1-70 

8*46 

13-70 

15-68 

15-80 

0-664 
1-279 

1-042 
1-268 

1-950 

0-237 

0-1513 

0-070H 

0-0807 

0'1234 

Hours. 

12 
12 
12 

January  12,  11  a.m 

21 
21 
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It  will  lie  noticed,  on  examining  the  table,  that  the  results 
found  quite  hear  out  the  conclusion  arrived  at  from  the  first 
experiment,  viz.,  that  yeast  cells  at  an  early  period  of  their 
growth  ferment  sugar  much  more  rapidly  than  at  a  later 
period. 

An  experiment  made  upon  malt  wort  and  carried  on  in  a 
similar  manner  to  the  above,  gave  results  which  quite 
confirm  this  conclusion. 

The  author  also  quotes  an  experiment  taken  from  a  paper 
by  Hansen,  which  also  confirms  this  result. 

A.  J.  Brown  draws  the  following  conclusions  from  his 
work  : — 

1.  Similar  volumes  of  the  same  malt  wort,  varying  in 
strength,  but  exceeding  the  specific  gravity  of  1060°, 
encourage  the  growth  of  equal  numbers  of  yeast  cells  ;  in 
the  same  malt  wort,  below  the  specific  gravity  of  1060°, 
the  increase  in  number  of  yeast  cells  is  net  in  proportion 
to  the  specific  gravity,  hut  in  a  much  higher  proportion. 

2.  An  increase  of  sugar  (dextrose)  in  a  fermenting 
liquid  beyond  5  per  cent,  does  not  increase  the  number  of 
yeast  cells  formed  j  below  5  per  cent,  of  dextrose  the 
increase  in  number  of  cells  is  not  in  proportion  to  the 
strength  of  the  sugar  solution,  hut  in  a  much  higher 
proportion. 

3.  Nitrogenous  food,  when  beyond  a  certain  concen- 
tration in  a  fermenting  liquid,  appears  not  to  increase  the 
mutiplication  of  yeast  cells  ;  below  this  concentration  the 
mulplication  is  not  in  proportion  to  the  nitrogenous  food 
present,  hut  in  a  much  higher  proportion. 

4.  The  quality  of  yeast  food  determines  a  greater  or  less 
increase  of  yeast  cells. 

5.  The  number  of  new  cells  formed  in  a  fermenting 
liquid  is  independent  of  the  number  of  mother  cells 
originally   introduced,   when  these   do  not    exceed  certain 

limits. 

G.  The  total  number  of  yeast  cells  found  in  different 
volumes  of  the  same  fermenting  liquid  is  directly  in  propor- 
tion to  the  volume. 

7.  Fermentation  of  sugar  is  most  rapid  during  the  earliest 
Stages  of  yeast  increase,  and  least  rapid  when  the  increase 
has  ceased. 

8.  Fermentation  is  carried  on  by  yeast  cells  for  a  long 
time  after  their  increase  in  number  has  ceased. — G.  11.  M. 


On  the  Analysis  of  a  Beer  of  the  last  Century,  with  some 
Remarks  upon  the  Estimation  of  Amylolns  {Mttlto- 
ilr.i  liins)  iii  Beer.  H.  T.  Brown  and  G.  H.  Morris. 
Trans.  Lab.  Club,  3,  81—98. 

The  beer  in  question  was  brewed  at  Burton-on-Trent  in  or 
about  the  year  1798. 

It  is  a  strong  ale,  and  although  still  perfectly  sound,  has 
to  a  great  extent  lost  the  general  character  of  a  beer 
during  the  long  years  it  has  been  in  bottle.  Its  chief 
characteristic  is  the  extraordinary  bouquet  it  possesses, 
which  strongly  resembles  that  of  old  Madeira.  This 
bouquet  is  due  to  compound  ethers  which  have  been 
developed  in  considerable  amount.  When  the  sediment  is 
examined  under  the  microscope,  it  is  seen  to  be  made  up 
for  the  most  part  of  finely-divided  amorphous  matter, 
but  here  and  there  undoubted  evidence  of  yeast  cells  have 
been  obtained.  These  are  very  shrivelled  in  appearance, 
but  on  one  or  two  occasions  the  authors  have  suspected  the 
presence  of  a  few  yeast  cells  still  retaining  vitality-,  and  in 
in  these  cases  the  beer  was  still  charged  with  gas.  No 
bacterial  growth  has  ever  been  observed. 

The  following  is  an  analysis  of  the  old  beer,  and  also, 
for  purposes  of  comparison,  that  of  a  strong  ale  of  about 
the  Minn-  gravity,  but  of  an  age  of  only  18  months.  The 
results  are  expressed  in  percentages  on  the  total  solids 
present  before  fermentation,  deduced  from  the  original 
gravity  by  the  3-86  divisor. 


— 

Old  Ale. 
(90  Years  Old). 

New  Strong  Ale. 
(18  Months  Old). 

Specific  gravity  at  60°  F.  . 

1030-45 

1030-47 

Original  specific  gravity  • 

llllVV.s 

1103-58 

Solid  matter  per  100  cc. . . 

88-595  &ras. 

20-782  grms. 

Alcohol  by  weight 

8-Tn  percent. 

7'85  per  cent. 

Total  acid  (calculated  as 

0-3895    „ 
0-2095    „ 
0-2400    „ 
0-0334    „ 

Volatile   acid   (calculated 

Fixed  acid  (calculated  ns 

Volatile  compound  ethers 
(calculated  as  acoticacid) 

0-II59S    „ 

Percentages    on    original 
wort  solids  :— 
Fermented  matter  . . . 

69-98 

58-04 

0-00 

lfiu 

17-08 
10-81 

",  ■  V 

17-57 

n-58 

Containing  maltose. 

„         dextrin  . 

2 -I'll 

6-27 

Albuminoids     (N.   x 

4-03 
12-30 

[           10-80 

Total 

100-00 

100-00 

In  these  analyses  the  authors  have  expressed  a  portion 
of  the  carbohydrate  constituents  as  amylolns,  and  it  is  with 
the  determination  of  these  substances  that  the  new  method 
has  to  do.  Before  describing  the  details  of  the  method 
the  authors  furnish  the  following  explanation  of  the  term! 
and  of  the  position  which  the  substances  occupy  with  regard 
to  the  other  transformation  products  of  starch. 

In  a  paper  read  by  them  before  the  Chemical  Society  in 
1885  (this  Journal,  1885,  C82),  they  described  a  substance, 
under  the  name  of  maltodextrin,  which  occurs  in  all  starch' 
transformations  to  a  greater  or  less  extent;  and  in  a  later 
paper  (this  Journal,  1889,716)  they  described  a  substance 
of  a  similar  nature  under  the  name  of  amylodextrin.  The 
distinguishing  characteristics  of  these  substances  are  : 

1.  That  they  give  numbers  on  analysis  which  allow  their 
composition  to  be  expressed  in  terms  of  a  mixture  of 
maltose  and  dextrin. 

2.  That  they  cannot  be  separated  by  any  known  means 
into  maltose  and  dextrin,  and  are,  therefore,  compound 
bodies. 

3.  That  they  are  completely  converted  into  maltose  by 
the  action  of  malt-extract  or  diastase. 

4.  That  they  are  unfermentable  during  the  primary 
fermentation. 

A  closer  study  of  the  products  of  the  transformation  of 
starch  has  convinced  the  authors  that  there  are  a  con- 
siderable number  of  these  bodies,  and  in  their  latest  paper 
dealing  with  the  subject  (this  Journal,  1889,  717)  they 
recognise  the  existence  of  "  maltodextrins,  whose  number 
is  only  limited  by  the  size  of  the  original  amylin  group" 
from  which  they  are  derived.  It  is  these  substances  which 
Brown  and  Morris  now  propose  to  name  amylolns,  a  term 
suggested  by  Armstrong,  and  one  which  expresses  their 
truly  compound  nature  as  distinguished  from  a  mixture  of 
maltose  and  dextrin. 

In  considering  the  position  which  these  bodies  hold  with 
regard  to  the  other  transformation-products  id'  starch,  the 
authors  state  that  in  their  last  paper  the)  expressed  an  opinion, 
based  upon  theirmore  recent  experiments,  that  the  dextrins 
can  no  longer  be  regarded  as  constituting  a  polymeric 
series,  but  that  the  starch  molecule,  in  the  first  moment  of 
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hydrolysis,  breaks  down  into  five  amylin  groups  of  equal 
magnitude.  Oue  of  these  amylin  groups  resists,  to  a  much 
greater  extent  than  the  other  four  groups,  the  hydrolysing 
influence  of  diastase — this  constitutes  the  stable  dextrin 
which  has  been  so  often  described  us  that  of  the  No.  8 
equation.  The  remaining  four  amylin  groups  are  capable  of 
gradual  and  complete  hydrolysis  to  maltose,  a  series  (if 
intermediate  amyloins  of  varying  degrees  of  complexity 
being  produced,  the  general  tendency  being  for  the  molecular 
aggregations  to  become  less  as  the  hydrolysis  becomes 
more  complete,  until  the  final  stage  of  maltose  is  reached. 

It  follows  from  this  that  in  a  starch  conversion  which  has 
proceeded  to  any  extent — such  a  one,  for  instance,  as  takes 
place  in  the  mash-tun — the  products  of  the  conversion 
consist  therefore  of  free  maltose,  of  free  dextrin,  which  is 
not  further  hydrolysed,  and  of  a  series  of  amyloins  of 
varying  constitution. 

When  a  hcii  which  has  undergone  a  norma]  fermentation 
reaches  the  racking  stage,  it  is  found  on  examination  that, 
although  it  still  apparently  contains  a  very  considerable 
amount  of  maltose,  judging  from  the  cupric  reducing  power, 
yet  it  undergoes  but  little  or  no  further  fermentative  change 
until  the  secondary  fermentation  commences,  or  until  malt- 
extract  is  added.  In  a  word,  a  normal  beer,  when  racked, 
contains  little  or  no  free  maltose,  the  apparent  malti.se  in 
the  beer  existing  for  the  most  part  as  amyloins,  which 
require  to  be  degraded  before  they  become  fermentable.  •  In 
storage,  degradation  gradually  takes  place  under  the  influence 
of  the  secondary  yeast-foxms,  free  maltose  is  liberated  and 
fermentation  starts  once  more. 

From  what  has  been  stated  above  as  to  the  properties  of 
amyloins,  it  is  evident  that  if  the  free  maltose  can  be  removed 
from  a  beer,  the  unfermentable  maltose  will  represent  the 
amylon  portion  of  the  amylo'in,  and  further,  that  if  the  beer 
residue  is  degraded  with  diastase  under  favourable  conditions, 
the  increase  in  maltose  so  produced  will  be  a  measure  of  the 
amylin  portion  of  the  amyloins. 

The  details  of  the  method  which  Brown  and  Morris 
propose  for  the  determination  of  amyloins,  and  which  they 
employed  in  the  analyses  given  above,  arc  as  follows: — ■ 

The  original  gravity  of  the  beer,  the  optical  activity,  and 
the  cupric-reducing  power  are  determined  in  the  usual  way 
(see  Heron,  this  Journal,  1888,  272). 

250  cc.  of  the  beer  arc  then  taken,  the  greater  portion  of 
the  alcohol  is  distilled  off,  and  the  residue  is  made  up  to  the 
original  volume.  The  results  of  the  subsequent  determina- 
tions can  then  be  calculated  on  the  original  gravity  of 
the  beer. 

100  cc.  of  this  residue  are  set  to  ferment  at  80° — 85°  F. 
with  a  very  little  pressed  and  washed  yeast.  When  the 
fermentation,  if  any,  is  complete,  the  liquid  is  cooled,  made 
up  to  the  original  volume,  and  the  optical  activity  and 
cupric-reducing  power  determined.  The  difference  between 
these  numbers  and  those  obtained  for  the  original  beer 
represents  the  amount  of  free  maltose  originally  present  in 
the  beer. 

A  second  100  cc.  are  degraded  at  120'  — 125  F.  for  one 
hour  with  a  sufficient  quantity  of  malt-extract  or  precipi- 
tated diastase,  preferably  the  latter,  in  order  to  degrade  the 
amyloins.  The  degraded  residue  is  then  boiled,  cooled, 
and  made  up  to  the  original  volume;  the  optical  activity 
and  reducing  power  are  again  determined,  and  the  difference 
between  these  numbers  (after  correcting,  if  necessary,  for 
malt-extract)  and  those  obtained  before  degradation,  is  a 
measure  of  the  conversion  of  the  amylin  or  dextrin  portion 
of  the  amyloins  into  maltose. 

The  method  of  calculating  these  results  will  be  best 
seen  in  the  following  example,  which  shows  the  results 
obtained  by  this  method  with  -a  pale  ale  undergoing  cask 
fermentation: — 

Original  gravity — 

Residue 10*>0*"4 

Degrees  of  gravity  lost,  deduced  from  spirit 
indication 34*80 

Original  gravity 1061-04 

Original  wort  solids  per  100  rr 16*813  gnus. 

Sol i,l  matter  fermented s*ssi*     „ 


Analysis  of  residue — 

Opt.  act.  in  200  mm.  tube 43*4     divs. 

Copper  oxide,  reduced  per  100  cc.    2 "924  gnus.    =    1*610 

(nans,  malt'  ise. 

Residue  after  fermentation  — 

Opt.  act.  in  200  mm.  tube 39*2     divs. 

Copper  oxide  reduced  per  100  cc.     2*171  gnus.   =   1*010 
gnus,  maltose. 

Residue  after  degradation — 

Opt.  act.  in  200  mm.  tube 39*6     divs. 

Copper  oxide  reduced  per  100  cc.      3*814  srms.    =   2*830 
grins,  maltose 

The  solid  matter  fermented  divided  by  the  original  wort- 
solids   gives   the   matter  fermented,    which  expressed   as  a 

8*880  x  1 IX) 
percentage   on   the    original    wort-solids    is    -    '-.sl,  —  = 

5G*  19  per  cent. 

The    free   maltose  is    found   by   subtracting  the   maltose 

found    after  fermentation   from   that  in  the  original  beer, 

thus: — 2*170—  1*610=0*560    grin,     free    maltose    per 

100  cc,  expressed  as  a  percentage  on  the  wort-solids  this  is 

0*860  x  11)0         „    ,  , 

-    "  =  3*54  per  cent. 

The  maltose  found  after  fermentation  represents  that 
present   in   combination  as  amyloins,  the  percentage  in  this 

case  being  — -  '-*  ,—  -=  10*  18  per  cent  maltose  as  amyloins. 
6       15*813  *  _  * 

The  amylin  or  dextrin  portion  of  the  amyloins  is  found 
by  subtracting  the  maltose  in  the  original  beer  from  that 
found  after  degradation  ;  the  small  difference  due  to  fixation 
of  water  being  neglected  as  falling  within  the  errors  of 
experiment,  thus:  2*830  —  2*170  =  0660  grin,  dextrin,  or 

0*660  x  100  , 

as  a  percentage  —     „  „      =4*17  per  cent. 

In  Older  to  obtain  the  free  dextrin,  the  deflection  due  to 
the  maltose  found  after  degradation  is  calculated  and 
subtracted  from  the  total  deflection,  the  amount  of  dextrin 
corresponding  to  the  residual  deflection  is  then  calculated 
in  the  usual  way,  thus:  2*830  x  7*813  =  22*11  divs. 
deflection  due  to  maltose;  then  39*6  —  22*1  =  17*5  divs. 
deflection  due  to  dextrin  ;  and  17*5  4-  11*25  =  1*555  gnu. 

of  dextrin  ;  or,  expressed  as  a  percentage,     J''.  =9*83 

per  cent. 

The  total  amount  of  amyloins  is  of  course  obtained  by 
adding  together  the  maltose  and  dextrin  present  in  this 
form. 

The  complete  results  arc  therefore  : — 

Fermented  matter  at;* i;i 

Free  maltose   3*54 

Free  dextrin  8*83 

Amyloins : — 

Containing  maltose  Kris 

dextrin  4*17 

14*3.-, 

Undetermined  matter lG'OU 


It  will  be  noticed  that  in  the  above,  the  results  are 
calculated  from  the  copper  oxide  determinations,  as  far  as 
the  original  beer  and  residue  after  fermentation  are  concerned, 
and  not  from  the  polariseope  readings.  The  authors  con 
sider  that  in  this  case  the  former  determinations  are  capable 
of  being  made  with  greater  accuracy  than  the  latter,  owing 
to  the  dilution  required  to  obtain  a  good  reading,  and  also 
to  the  comparatively  small  differences  in  reading  which  are 
Caused  by  the  conversion  of  dextrin  into  maltose.  The 
opticity  determinations  may  be  used  as  a  control  to  the 
numbers  obtained  from  the  copper  oxide  determinations. 

Brown  and  .Morris  state  that  the  method  may  be  employed 
for  the  analysis  of  malt-worts,  ami  also  for  the  comparison 
of  different  malts  mashed  under  identical  conditions;  in 
these  cases  the  amount  of  free  maltose  will  be  large,  and 
will  require  to  be  corrected  for  the  ready  formed  sugars  of: 
the  malt.  It  is  also  advisable  to  take  the  residue  after  com- 
plete fermentation  of  the  free  maltose  for  the  determination 
of  the  amj  loins, 
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In  conclusion,  they  draw  attention  to  the  very  different 
types  of  amyloins  which  arc  present  in  the  three  hens,  the 
analyses  of  which  are  given  above.  In  the  old  strong  ale 
the  mean  ratio  of  '    is  4"9: 1  (dextrin  being  taken  as  unity)  ; 

in  the  new  strong  ale  the  ratio  is  1  "7:1;  and  in  the  pale 
ale  the  ratio  is  2-4:1.  The  authors  consider  that  it  is 
probable  the  closer  study  of  the  ratio  of  maltose  to  dextrin 
in  the  amylo'ins  in  beer  will  throw  much  light  on  the 
conditions  of  after-fermentation. 

They  state  that  there  can  he  no  doubt  that  the  amylo'ins 
play  a  most  important  role  in  the  manufacture  of  beer, 
forming,  as  they  do,  a  store  of  carbohydrate  material,  which 
only  slowly  becomes  available  for  fermentation  as  it  is 
gradually  hydrolysed.  The  recognition  of  their  presence 
also  explains  much  that  was  formerly  obscure  in  tie  con- 
ditioning of  beer ;  in  fact,  it  may  be  said,  with  a  tolerable 
amount  of  certainty,  that  if  it  were  not  for  the  existence 
of  such  bodies,  the  long-continued  after-fermentation  of 
beer  would  be  an  impossibility,  and  our  popular  beverage 
would  be  something  very  different  from  what  it  now  is. 

— G.  H.  M. 


The  Influence   of  Germination  upon   the  Constituents  of 
Barley.     .1.  O'Sullivan.     Trans.  Lab.  Club,  3  (:,),  1890. 

The  author  divides  the  constituents  of  barley  and  of 
germinated  barley  into  two  groups,  those  that  are  soluble 
in  cold  water  and  those  that  are  insoluble  in  that  medium. 

In  barley  the  following  bodies  comprise  the  first  or 
soluble  group  : — 

( lane  sugar. 

Dextrose. 

Levulose. 

Albuminoids. 

j8-amylan  and  other  carbohydrates. 

Mineral  matter. 

To  these,  in  the  ease  of  germinated  barley,  must  be 
added  maltose,  whilst  in  the  ungerminated  grain,  raffinosc  is 
sometimes  found  (C.  O'Sullivan,  .lour.  ('hem.  Sue.  1886, 
70). 

The  second,  or  insoluble  group,  in  each  ease  consists  of — 
Fat. 
Starch. 

Cellular  matter. 
Casein  (vegetable). 
Cellulose. 
— ^  a-amylan. 

Mineral  matter. 

The  chief  change  involved  in  the  germination  of  barley  is 
that  of  diminishing  the  constituents  that  are  insoluble  in 
eold  water,  and.  at  their  expense,  increasing  those  that  are 
soluble.  This  is  the  direction  in  which  we  would  naturally 
expect  the  change  to  take  place,  and  not  the  other  way 
about,  for  we  could  not  imagine  insoluble  bodies  circulating 
in  the  cells,  or  from  cell  to  cell  of  the  embryo  plant. 
The  insoluble  bodies  in  the  endosperm,  or  starchy  portion 
of  the  grain,  which  are  meant  by  nature  to  nourish  the 
young  plant,  must  be  made  soluble  before  it  can  make  use 
of  them,  or,  in  other  words,  they  must  be  brought  into 
circulation  by  what  is  in  reality  a  digestion  process.  The 
quantity  of  insoluble  substance  of  bailey  is  considerably 
diminished  by  germination ;  a  part  of  this  appears  as  an 
increase  in  the  soluble  substance  of  the  germinated  barley, 
another  appears  in  the  form  of  rootlets,  and  the  remaining 
part  is  consumed  during  the  respiration  of  the  embryo  to 
produce  water  and  carbonic  anhydride. 

The  ratio  the  carbon  oxidised  bears  to  the  water  liberated 
points  to  the  oxidation  of  a  glucose  ;  it  is  not,  however, 
improbable,  judging  from  the  bodies  that  are  altered  in 
quantity  at  an  early  stage  of  the  germination,  that  the 
carbon  oxidised  is  obtained  from  other  sources. 

The  cane-sugar,  or  saccharose,  is  considerably  increased 
dining  the  germination,  and  as  its  inversion  products, 
levulose  anil  dextrose,  are  essential  food  matter  for  the 
young  plant,  the  production  of  cane-sugar,  and  its  inversion, 
together  with  the  consumption  of  the  products  of  its 
inversion,  must  be  going  on  at  the   same  time  during  the 


growth  of  .the  barley.  The  aqueous  extract  of  green  malt 
contains  no  cane-sugar,  but  the  extract  of  dried  malt,  if 
quickly  made  (two  to  three  hours'  extraction),  contains 
cane-sugar;  this,  however,  is  not  the  ease  if  the  extraction 
extends  to  10  or  12  hours. 

The  invertive  ferment,  or  invertase,  as  already  observed 
by  Kieldahl,  occurs  chiefly  in  the  rootlets  of  germinated 
barley,  and  from  experiments  made  to  determine  in  what 
part  of  the  germinating  grain,  besides  the  rootlets,  this 
ferment  is  most  abundant,  it  is  found  to  be  exclusively 
confined  to  the  germ  end.  The  quantity  of  invertase  either 
in  the  rootlets  or  in  the  germ  end  is  very  variable.  The 
following  experiments  show  this. 

Digestions  were  carried  on  in  the  cold,  with  a  cane-sugar 
solution  for  24  hours.  The  rootlets  were  obtained  from 
samples  of  the  same  barley  grown  at  different  times,  but 
apparently  under  like  conditions  and  at  the  same  age  of 
growth. 

1*7  grins,  of  moist  rootlet  (removed  from  36  grins,  barley) 

inverted  L'22  grins,  cane-sugar. 
0'5  term,  of   moist  rootlet    (removed    from  lo  grms.   barley) 

inverted  1*37  grms.  cane-sugar. 
0'5  grin,  of  moist  rootlet    (removed  from  9"  I  grms.  hurley) 

inverted  0*15  grm,  cane-sugar. 

The  following  results  will  show  pretty  forcibly  the  greater 
invertive  power  of  the  rootlets  when  in  contact  with  the 
cane-sugar  solution. 

The  extract  obtained  from  0*5  grm.  of  rootlets,  by 
digesting  with  water  in  the  cold  for  two  hours,  when  further 
digested  with  cane-sugar  solution  for  21  hours,  gave  no 
inversion.  Under  similar  conditions,  but  in  contact  with 
the  sugar,  i)1.")  gnu.  inverted  1    :'.7  grms.  of  cane-sugar. 

Invertase  being  more  active  at  about  55°  C.  than  in  the 
cold,  experiments  were  made  to  determine  the  invertive 
power  of  rootlets  at  that  temperature,  and  also  to  learn 
if,  alter  extraction  with  eold  water,  they  retained  their 
invertive  power  when  placed  in  contact  with  cane-sugar 
solution:  (1)  0-75  grm.  of  rootlets  was  digested  in  the 
eold  for  two  hours  with  about  lo  cc.  of  water;  then 
filtered  out  and  washed  on  filter  till  filtrate  and  washings 
amounted  to  50  cc.  To  40  cc.  of  this  extract  25  cc.  of  o 
lo  per  cent,  cane-sugar  solution  were  added.  (2.)  Tin' 
residual  rootlets  on  the  filter  were  added  to  another  2.",  ec.  of 
the  sugar  solution.  (3.)  0-75  grm.  of  the  same  rootlets 
was  added  to  a  third  25  cc.  of  the  sugar  solution;  digested 
at  55  — 57  < '.  for  eight  hours,  and  after  standing  for  eight 
hours  longer  in  tin-  eold  made  up  to  100  cc.  The  cane- 
sugar  inverted,  and  calculated  from  the  etiprie  oxide  reducing 
power  of  each  100  cc,  is  shown  as  follows  : — - 

Experiment  I. — 

Extract  of  0*75  grm.  rootlets  inverted  0'10  grm.  sugar. 
Experiment  II. — 

Residual  rootlets  of  Experiment  I.  inverted  i-;ni  -nns.  sugar. 
Experiment  III. — ■ 

( Iriginal  0 '  75  grm.  rootlets  inverted  1  "69  grms.  sugar. 

The  euprie  oxide  reducing  power  of  the  extract  of  the 
rootlets  was  allowed  for  in  1.  and  111.  experiments,  and  was 
obtained  from  the  10  cc.  kept  out  of  the  50  ce.  extract. 

The  results  of  a  repetition  of  these  experiments,  with 
a  different  growth  of  rootlets,  but  allowing  the  original 
rootlets  to  remain  in  contact  with  a  little  water  for  the 
same  time  as  that  digested  and  extracted  in  the  eold,  are  as 
follows  ;  — 

Experiment  I. — 
Extract  of  0-106grm.  rootlets  inverted  only  a  trace  cane-sugar. 

Experiment  II. — 

Residual  rootlets  of  Experiment  I.  inverted  0*45  grm.  cane-sugar 
Experiment  II  I. — 

( Iriginal  rootlets  0-106  grm.  inverted  "'35  grm.  cane-sugar. 

The  results  show  that  the  extracted  rootlets  retain  their 
inverting  power,  in  fact  the}  come  out  hen-  more  active  than 
the  original   rootlets;  however,  much  cannot  be  said  about. 

this  differe) as  it  maj  he  due  to  the  difficulty  of  proper 

sampling. 

It    is    clear,    from    these    experiments,    that     nature    has 

arranged  that  the  invertase,  which  must  be  of  vital  impor- 
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tance  tn  tlu-  young  plant,  should  not  be  easily  dissolved  by 
water,  and  it  is  more  than  probable  that  no  invertase  ts 
dissolved  from  the  rootlets  of  the  growing  grain  in  any 
appreciable  time. 

The    following    results    show    that    the    invertase    was 
exclusively  confined  to  the  germ  end: — 

A  Dumber  of  grains,  weighing  9-4  grins.,  of  the  same  air 
dried  germinated  barley  as  that  from  which  the  rootlets  in 
the  last-mentioned  experiments  were  obtained,  were  cu(  in 
two.  The  germ  ends,  weighing  4-21  grnis.,  were  very  finely 
pulverised,  and  1'82  gnns.  of  this  was  added  to  25  cc.  of  a 
2  per  cent,  cane-sugar  solution,  the  remainder  being  added 
to  about  25  cc.  of  water.  The  acrospires  were  carefully 
removed  (avoiding  any  starchy  matter)  from  so  grains, 
weighing  3 -?  gnns.,  of  the  same  growth  of  barley.  These 
weighed  0- 188  grm.  They  were  placed  in  a  25  cc.  flask, 
which  was  then  tilled  with  the  2  pet  cent,  sugar  solution. 

All  three  were  digested  for  1G  hours  at  45°— 50°  C.  In 
the  first  two  experiments  the  residue  was  filtered  out,  and 
washed  on  filter,  till  filtrate  and  washings  amounted  to  50  ec. ; 
in  the  last  experiment  the  solution  was  made  up  to  the 
original  volume. 

A  determination,  by  the  optical  and  cupric  oxide  reducing 
method  of  analysis,  gave  the  following  results  for  the 
cane-sugar  inverted  in  the  digestions  with  the  germ  end 
anil  acrospire.  The  results  obtained  in  both  experiments 
were  corrected  !>\  those  of  blank  or  duplicate  experiments 
with  water : — 

I'M  srms.  germ  end  (4-Ogrms.  original  grain)  inverted  0*2  grin. 

cane-sugar. 
0-11S  grm.  acrospire  (3"7grms.  original  grain)  inverted  0-il  grm. 
cane-sugar. 
The  quantity  of  dextrose  in  germinated  barley  was  always 
found  to  be  in  excess  of  the   Ievulose,  but   it  was   not  un- 
common to  meet  with  some  which  showed  no  evidence  of 
the  presence  of  maltose,  yet  caue-sugar  was  never  absent. 

The  insoluble  nitrogenous  matter  of  the  barley  was 
considerably  diminished,  and  found  to  be  an  important  pro- 
perty imparted  either  to  the  nitrogenous  matter  already 
soluble  in  the  barley  or  to  that  rendered  soluble  by  the 
germination— namely,  high  diastatic  power. 

Rootlets  contain  a  very  high  amount  of  nitrogen,  as  much 
as  3-5  to  4-0  per  cent,  having  been  found  in  them,  which, 
if  calculated  as  albuminoid,  amounts  to  21  •  8  to  25 -0  per 
cent.  Uparagin  has  been  isolated  from  rootlets,  and  if  the 
nitrogen  be  taken  to  be  due  to  this  body,  we  shall  find  from 
16  to  19  per  cent,  are  present  in  the  dry  rootlet.  The 
quantity  of  nitrogen  in  the  rootlets  shows  the  amount  that 
diffuses  in  a  soluble  form  from  the  endosperm  through  the 
scutellum  during  germination.  About  half  of  the  nitro- 
geneous  matter  of  rootlets  is  soluble  in  water,  and  none  of 
this  is  eoagulable.  This  soluble  non-coagulable  portion  is 
probably  asparagin,  and  the  insoluble  portion  is  most  likely 
vegetable  casein.  .... 

The  quantities  of  a-  and  0-amylan  are  diminished  during 
germination.  So  are  also  the  inorganic  or  mineral  consti- 
tuents of  barley  soluble  in  water,  and  which  are  chiefly 
composed  of  potassium  phosphate. 

The  fat  of  barley  is  diminished  during  germination,  and 
evidently  being  a  suitable  body  to  take  part  in  the  early 
respiration  of  the  embryo,  its  diminution  is  observed  at  an 
early  stage  of  the  germination. 

Starch  supplies  the  largest  amount  of  food  of  any  of  the 
constituents  to  the  embryo.  It  is  diminished  and  it  gives 
rise  to  the  soluble  sugar  maltose  which  is  produced  from  the 
starch  by  the  diastase  developed  in  the  seed  by-germination. 
Dextrin  is  not  present  in  germinated  barley  (C.  ( ('Sullivan, 
Jour.  Soc.  Arts,  1876).  It  is  probable  that  in  the  solution 
of  the  starch  dextrin  is  produced  ;  however,  at  the  period  of 
germination,  when  the  starch  begin-  t.i  be  dissolved,  there 
i~-  present  in  the  germinating  grain  an  excess  of  diastase, 
which  converts  the  dextrin  immediately  into  maltose. 

Besides  barley,  wheat,  rye,  maize,  and  oats  were  found 
to  possess  a  diastatic  power  as  well. 

In  order  to  determine  if  this  power  increases  in  that  part 
of  the  endosperm  farthest  removed  from  the  embryo,  tin' 
following  experiments  were  made: — 

Some  sound  barley,  after  being  steeped,  was  allowed  to 
germinate.     At  the  "end   of  the  first   day   2U  grains    which 


showed  signs  of  germination  were  taken  and  cut  transversely 
in  two,  leaving  about  two-thirds  of  the  grain  with  the  germ 
end,  which  was  neglected.  From  the  other  one-third,  which 
I  shall  call  the  endosperm  end,  the  starchy  portion  was 
removed  (avoiding  that  near  the  husk)  and  pulverised  in  a 
mortar.  The  pasty  mass  thus  obtained  was  mixed  with 
about  '_'•">  cc.  of  cold  water:  this  mixture  was  gradually 
heated  to  65 — 68  ('.,  and  kept  at  that  temperature  for 
12  hours.  It  was  observed  that  although  the  starch  was 
not  dissolved,  yet  there  was  an  undoubted  tendency  in  tin- 
direction,  as  compared  with  a  similar  experiment  by  its  side 
made  with  the  original  barley.  This  experiment  was 
repeated  from  day  to  day  during  germination,  with  the 
following  results  : — 


1> ivs  of 
Germination. 

Appearance  of  Solution. 

Result. 

First 

Second 
Third 

Fourth 

Inclination  to  dissolve  ;  no 

"  break  "  iu  solution. 

Decided  solution,  but  no 
•■  break." 

Decided  solution  and 

"  break  "  or  precipitation  o! 

flocculent  albuminoid 

and  cellular  matter. 

Complete  solution  and 

"break,"  leaving  solution 

quite  bright. 

Soluble  starch  present 

in  filtrate  of 

a  portion  cooled. 

Ditto. 

No  soluble  starch,  but 
a*dcxtrin,  &c. 

In  20  minutes  neither 

soluble  starch  nor 

(7-di-xtrm. 

Similar  results  were  obtained  for  germinating  oats. 

The  time  of  digestion  for  the  third  day's  experiment  was 
only  three  hours.  The  rootlets,  even  on  the  fourth  day  of 
growth,  were  only  1  to  2  mm.  in  length,  and  the  acrospire 
had  scarcely  started. 

The  production  and  presence  of  naked  diastase  iu  the 
endosperm,  stimulated  by  the  grow-ing  embryo,  was  con- 
sidered by  the  author  to  be  the  most  reasonable  explanation 
for  all  the  facts  relating  to  the  germination  of  barley. 

By  the  cellular  matter  mentioned  in  the  insoluble  group, 
it  is  meant  the  constituent  of  the  cells,  which  is  pretty 
easily  acted  upon  by  boiling  dilute  acids  this  constitutes  a 
portion  of  the  endosperm  of  barley  as  may  be  seen  if  the 
endosperm  is  dissolved  in  the  usual  manner  by  malt  extract  ; 
the  starch  goes  into  solution  leaving  the  insoluble  cellular 
matter  as  a  flocculent  structureless  body.  It  is  not,  however, 
confined  to  the  endosperm.  It  is  diminished  during 
germination,  becoming  soluble,  and  its  metamorphosed  form 
supplies  the  embryo  with  nutrient  matter  probably  in  the 
form  of  a  sugar. 

The  casein  is  diminished  during  germination.  This  body 
is  not  dissolved  by  malt-extract,  it  is  soluble  iu  dilute 
alkalies,  and  is  precipitated  by  acids  from  its  alkaline 
solutions;  it  has,  in  fart,  the  properties  of  the  casein  of 
milk. 

The  cellulose  proper  of  barley  is  chiefly  located  in  tin- 
husk  or  palea;;  it  is  the  most  insoluble  of  the  organic 
constituents.  It  is  not  altered  in  quantity  during  the  period 
of  germination,  and  probably  is  not  touched  even  when  the 
plant  has  developed  to  the  stage  when  the  whole  of  the 
contents  of  the  endosperm  are  exhausted,  and  it  is  capable 
of  assimilating  tor  itself. 

The  results  arrived  at  by  the  author  are  (1)  that  the 
diastase  ferment  originates  in  the  endosperm,  and  (2)  that 
the  ferment  capable  of  inverting  cane-sugar  is  situated, 
where  it  is  wanted,  in  the  acrospire  and  rootlets. 

The  author  is  of  opinion  that  the  soluble  metamorphosed 

contents  of  the  endosperm,  being  produced  in  the  cell-  of 
the  endosperm  of  the  growing  barley-corn,  are  repelled,  and 
diffuse  through  tin-  scutellum  towards  the  point  of  least 
concentration,  which  must  he  in  the  vicinity  of  the  embryo 
or  point  of  their  consumption. 
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Denaturation  of  Spirit.     G.  Lunge.     Zeits.  f.  angew.  Chem. 

1890,  71—72. 

It  has  been  stated  in  au  article  by  A.  W.  von  Hofmami, 
Cramer,  and  Lowenherz  (Chem.  Ind.  1889,  521)  that  the 
Swiss  are  using  a  "pyridine  mixture"  for  denaturising 
spirit.  As  by  this  is  understood  a  mixture  of  wood  spirit 
and  pyridine  bases,  the  author  takes  the  opportunity  to 
assert  that  wood  spirit  is  not  used.  Work  on  the  subject  is 
in  progress. — T.  L.  B. 


The  Denaturation  of  Spirit.  A.  W.  von  Hofmann, 
G.  Kramer,  and  L.  Loewenherz.  Chem.  Ind.  13,  119 — 120. 
A  reply  to  the  statement  of  Lunge  (preceding  abstract) 
that  the  Swiss  Commission  have  rejected  the  German  de- 
naturation mixture.  It  is  stated  that  the  Swiss  Administra- 
tion up  to  the  end  of  1889  purchased  large  quantities  of 
pyridine  bases. — T.  L.  B. 


Recent  Methods  of  Spirit  Purification.    Chem.  Ind.  13, 
106—108. 

The  older  methods  were  mainly  useless  as  being  unscientific 
and  unreliable.  More  recently  has  been  brought  out, 
however,  the  capillarimetric  and  stalaguionietric  method  of 
Traube  (see  this  Journal  1889,  42). 


The  method  of  the  "  Societe  Francaise  des  -  ileooh  /'ins  " 
(this  Journal,  1889,  57)  lias  reference  rather  to  the  working 
up  of  first  runnings.  The  first  runnings  obtained  in  the 
rectification  of  spirit  contain  chiefly  aldehyde  and  acetone. 
They  are  treated  in  vats  with  a  solution  of  an  alkali 
bisulphite  of  32°  15.,  in  such  quantity  that,  after  conversion 
j  of  the  whole  of  the  aldehyde  and  acetone  into  their  sulphites, 
a  slight  excess  of  free  bisulphite  is  present.  When  butyl 
aldehyde  is  proved  to  be  present,  a  little  neutral  sulphite  is 
used,  as  forming  a  more  stable  compound  than  the  bisulphite. 
The  whole  mass  is  then  distilled  without,  any  separation 
being  previously  performed.  The  alcohol  so  obtained  con- 
tains sulphurous  acid,  and  is  therefore  distilled  again  in 
presence  of  a  base.  Thus  from  a  cheap  soiu-ce  aldehyde 
and  acetone  may  be  obtained,  as  well  as  a  tolerably  pure 
alcohol. 

A  process  which  has  been  much  used  is  that  of  Bang 
and  Kuffin  (this  Journal  1885,  506;  1887,  147  ;  and  1888, 
224).  It  depends  on  the  taking  up  of  the  impurities  from 
the  diluted  alcohol  by  petroleum  ether. 

Schmitt  diminished  the  capability  of  alcohol  to  dissolve 
fusel  oil  by  addition  of  potassium  carbonate.  Potassium 
carbonate  solution  was  added  as  long  as  no  "  layering  "  was 
visible,  and  then  the  whole  was  treated  with  petroleum 
ether.  In  his  experiments  Schmitt  obtained  the  following 
results  : — 


Strength  of 

Alcohol  in  \  "Is. 
per  Cent, 

Fusel  Oil  in  Vols, 
per  Cent. 

Volume  of  Spirit 
for  Treatment. 

Volume  of 

Petroleum  Ether 

used. 

Potassium 

Carbonate  Solution. 

(Sp.  gr.  1*6.) 

Fusel  (Ml  in  Vols, 

per  Cent, 
after  Treatment. 

Decrease  of 

Fusel  Oil,  in  Vols. 

per  Cent 

50 

0-5 

CO. 

Sou 

cc. 
150 

cc. 

21 

0-29 

0-21 

30 

0*3 

300 

150 

110 

0-17 

0-13 

30 

0-2 

300 

150 

110 

0-11 

0-09 

30 

0-2 

300 

300 

110 

0-05 

0'15 

30 

0-2 

300 

000 

110 

o-oo 

0-20 

After  removal  of  the  petroleum  ether  more  potassium 
carbonate  i>  added  to  bring  about  "  layering,"  and  the  upper 
layer  of  alcohol  is  then  syphoned  off,  neutralised,  and 
distilled. 

Before  Schmitt,  however,  Traube  made  use  of  potashes 
(this  Journal,  1888,  449,  513,  and  762;  1889,  559  and 
995),  and  very  good  results  have  been  obtained.  Traube 
mixes,  at  a  given  temperature,  the  spirit  with  a  potassium 
carbonate  solution,  whose  specific  gravity  varies  according 
to  the  strength  of  the  spirit ;  for  80  per  cent,  spirit  he  uses 
a  potassium  carbonate  solution  of  sp.  gr.  1*24  at  70°  C. 
By  using  4 — 5  parts  of  the  solution  to  one  part  of  spirit  a 
layer  separates,  which  contains  three-quarters  of  the  fusel 
oil.  By  replacing  the  spirit  and  alkali  taken  up  by  the 
first  layer,  by  pure  spirit  and  potassium  carbonate,  another 
similar  layer  is  obtained,  and  the  quantity  of  fusel  oil  is 
still  further  reduced.  The  first  layer  obtained  in  each 
treatment  contains  most  fusel  oil,  and  consequently  the 
first  layers  of  the  various  batches  are  kept  by  themselves, 
and  finally  worked  up  like  the  raw  spirit  itself.  The 
spirit,  purified  by  this  "  layering  "  process,  is  finally  distilled 
from  the  potassium  carbonate. — T.  L.  B. 


An  Examination  <;/  Fusel  Oil.    J.  H.  Long  and  C.E.Line- 
barger.     J.  Analytical  Chem.  4,  January  1890.  (Reprint.) 

The  fusel  oil  was  from  American  distilleries  who  chiefly 
use  corn  and  other  raw  grain.  It  had  a  specific  gravity  of 
0-810  at  20°  C.  It  was  dehydrated  and  separated'  by 
fractional  distillation  as  follows  : — 1  litre  gave  17  cc, 
80°— 90°  ;  8  cc,  90—95°  ;  15  cc,  95°— 105°  ;  30  cc, 
105— 115  ;  55  cc,  HS^— 120°  ;  95  cc,  120°— 125°  ; 
2  10  cc,  125— 130"';  515  cc,  130°— 135°;  25  cc.  loss  and 
residue. 

A   careful    examination   of    these  fractious  showed    that 
active  and  inactive  amyl  alcohol  were  the  most  important 


constituents,  next  in  importance  came  isobutyl  alcohol, 
and  after  that  isopropyl  and  ethyl  alcohols  and  traces  of 
normal  propyl  and  butyl  alcohols. — A.  L.  S. 


PATENTS. 


A  Method  of  and  Appliances  for  the  <  'ollection  and  Utili- 
sation of  the  Carbonic  Arid  and  oilier  Products  given  off 

during  the  Process  of  all  Fermentations.  < '.  K.  C.  Tich- 
bourne.  A.  E.  Darley,  and  M.  F.  Purcell,  Dublin.  Eng. 
Pat.  3707,  March  2,  1889.     Sd. 

The  fermenting  vessel  is  hermetically  closed  and  the 
gas  from  the  atmosphere  above  the  fermenting  liquid  is 
collected  by  a  pipe  with  a  funnel-shaped  opening;  the 
opening  is  capable  of  adjustment  so  as  to  collect  from  any 
height  above  the  surface  of  the  liquid  ;  any  other  suitable 
contrivance  may  be  used.  The  gas  contains,  besides 
carbonic  acid,  vapours  of  alcohol  and  ethers  ;  the  amount 
of  these  is  much  larger  in  distilleries  than  in  breweries,  as 
the  fermentation  in  the  former  is  carried  out  at  a  higher 
temperature;  it  is  led  through  a  scrubber  fed  with  a  spray 
of  water,  or  in  special  eases,  sulphuric  acid,  and  the  purified 
carbonic  acid  condensed  by  suitable  pumps.  When,  besides 
carbonic  acid,  other  volatile  bodies  are  present  in  the 
purified  gas  they  may  be  separated  by  successive  partial 
condensations,  and  the  products  obtained  at  various 
pressures  collected  separately.  The  alcohols  and  ethers 
recovered  in  any  of  the  above  methods  may  be  either 
returned  to  the  fermented  liquid  or  utilised  in  any  other 
way.     A  sheet  of  drawings  accompanies  the  specification. 

—A.  L.  S. 
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Improvements  in  and  Apparatus  for  the  Purification  of 
Alcohol  or  Alcoholic  Liquors.  E.  Luck,  London.  Eng. 
Pat.  9181,  June  :'.,  1889.  8d. 
The  alcohol  vapour  as  it  rises  from  the  distillation  of  the 
mash  is  purified  by  being  drawn  by  pumps  through  one  or 
more  vessels  containing  Squid  hydrocarbon.  These  vessels 
may  be  conveniently  of  the  shape  commonly  used  for 
washing  gases,  and  furnished  with  a  jacket,  which  may  be 
supplied  with  steam  or  water,  so  that  the  hydrocarbon  may 
be  heated  or  cooled  to  any  convenient  temperature.  The 
washed  vapours  are  then  cooled  by  a  suitable  condenser. 
A  sheet  of  drawings  accompanies  the  specification. — A.  L.  S. 


Improvements   in   the   Manufacture  of  Yeast.    J.  Bruce, 

Glasgow.  Eng.  Pat  15,772,  October  8,  1889.  id. 
Tins  invention  principally  relates  to  the  manufacture  of 
yeast  for  baking  purposes.  A  solution  of  albumen  is 
prepared  by  extracting  raw  grain  with  cold  or  slightly  warm 
water;  this  solution  is  then  peptonised,  either  after  filtration 
from  the  raw  grain  or  without  doing  so,  by  allowing  to  sour 
in  the  presence  "I'  a  very  little  malt,  or  mineral  acid  and 
malt.  The  solution  or  mixture  is  kept  at  100° — 120  V.  for 
about  l.'i  hours,  and  then  the  heat  brought  up  to  17.".  F. 
This  solution  i>  then  added  to  a  distillers'  wort  prepared  in 
the  usual  way  :  when  the  raw  grain  has  not  been  separated 
before  peptonizing  it  forms  part  of  the  mash;  otherwise  it 
is  used  in  making  a  prior  mash.  If,  after  saccharification, 
the  acidity  is  less  than  0-25  per  cent,  lactic  acid,  a  small 
quantity  of  spent  wash  is  added.  The  liquid  is  fermented 
li\  adding  to  it  a  mash  of  barley  and  rye,  which  has  been 
allowed  to  sour  and  is  in  active  fermentation,  the  amount 
being  about  5  per  cent,  of  the  principal  wort.  The  yeast  is 
skimmed  off  as  it  rises  to  the  surface,  and  the  alcohol 
distilled  from  the  fermented  mash  in  the  usual  way. 

—A.  L.  S. 


XVIII ,-CHEMISTEY  OF  FOODS,  SANITARi 
CHEMISTRY,  AND  DISINFECTANTS. 

(.4.)—  CHEMISTRY  OF  FOOD. 

PATENTS. 
Improvements  in  Apparatus  for  the  Manufacture  of  Bread. 
specially  relating  to  /lakers'  Ovens  and  Sponge-Slenders. 
.}.  Adair,  Waterford.     Eng.  Pat.  18,771,   November  23, 

1889.      8./. 
11k it  collecting  chambers  arc  constructed  underneath  the 
ordinary  flues  of  an  outside  heating  oven,  and"  metals  "  may 
he  placid  iii  any  of  the  chambers  in  which  heat   is  specially 
required. 

To  blend  the  sponge  a  moveable  sponge-blender  made  of 
strained  wires,  rods  or  hoops,  may  he  thrown  into  the  dough 
machine.     Drawings  accompany  the  specification. — E.  E.  B. 


separated  from  the  milk  by  means  of  one  of  the  well- 
known  forms  of  centrifugal  separators;  thus  delivered  it 
passes  over  a  cooling  apparatus,  where  it  is  reduced  to  a 
suitable  temperature  and  conducted  by  a  pipe  into  the 
churning  apparatus.  This  consists  of  a  jacketed  cylinder, 
kept  at  a  suitable  temperature  by  the  circulation  of  a 
refrigerating  fluid;  the  internal  periphery  is  provided  with 
straight  or  curved  ledges.  A  high-speed  beater  revolves  in 
the  axis  of  the  churn,  and  the  butter  globules  are  thus 
separated  from  the  milk  and  delivered  into  a  tube,  which 
forms  a  prolongation  of  the  churning  cylinder,  and  here  by 
centrifugal  force  the  lumps  of  butter  are  collected  into  a 
mass ;  the  mixture  of  butter  lumps  and  milk  are  delivered 
from  the  end  of  a  receiving  chamber. — C.  C.  II. 


An  Improved  Bread.    II.  Fairlie,  Newton  Stewart,     ling. 

1'at.  19,042,  November27,  1889.  id. 
The  ingredients  employed  are: — Minnesota  straight  flour, 
broad-leaved  English  bran,  "baking  soda,"  small  bread 
dough,  loaf  sugar,  American  laid,  extract  of  malt  and  salt. 
These  are  mixed  in  specified  proportions.  The  dough  thus 
obtained  is  allowed  to  ferment  for  at  least  two  hours  before 
it  is  baked.— E.  E.  B. 


Improvements  in  Apparatus  for  Producing  Butter.     H.  H. 

Leigh,    1. on. Ion.      From    C.    O.  P.    de   Laval,   Stockholm. 

Sweden.      Eng.  Pat.  20,23'.',  December  lfi,  1889.     6d. 
THE    object    of    this    specification    i>    the    continuous    pro- 
duction  of  butter   from    new   milk,  so    as   to  combine   the 
pr sses     "f    skimming    and     churning.      The    cream     is 


Improvements  in  Preserving  Fish,  Birds,  Poultry,  or  other 

Analogous  Articles  of  Food.     W.  Douglas,  Glasgow,  and 

J.  Donald,  Kilwinning.     Eng.  l'at.  20,61  I,  December  23, 

1889.     id. 

Fish,   poultry,   or   other   analogous   articles   of    food    arc 

enveloped   in  a  suitable  covering  placed  in  an  ice-making 

machine,  and  frozen  into  a  block  of  ice.     So  prepared  they 

can  be  preserved  for  an  indefinite  period. — C.  C.  H. 


Improvements  in  the  Method  of  and  Apparatus  for  the 
Production  and  Preservation  of  Sterilised  Milk. 
A.  Selnnidt-Mulheim,  Wiesbaden,  Germany.  Eng.  l'at. 
132C,  January  25,  1890.    6-/. 

The  patentee  describes  four  forms  of  vessels  or  flasks 
suitable  for  the  sterilisation  of  milk ;  these  are  shown  in  the 
accompanying  figures.  The  milk  is  heated  by  means  of 
steam  jets  and  kept  boiling  for  about  15  minute- after  it 
begins    to    bubble.      Fig.    1    shows    a    flask    fitted    with    a 


Fig.  1. 


Ffe.  2. 


Fig.  2a. 


Fig.  3.  Fig.  3«.  Fig.  4. 


ground  cap  having  a  cotton  plug  c  tightly  pressed  in  aft.  r 
boiling.  Fig.  2  show-  a  flask  with  the  neck  cut  off 
-hinting,  the  ground  plug  />•  is  provided  with  a  hole  c1,  so 
that  communication  with  the  air  can  be  cut  off  by  turning 
the  cap  round.     In  Fig.  3  the  cap  lr  is  provided   as  shown 


.May  81,  1890.] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


539 


with  narrow  flutings  small  enough  in  section  to  retain  the 
water  driven  off  by  ebullition  round  the  neck  of  the  flask, 
and  so  form  a  seal.  In  Fig.  4  the  ground  cap  is  drawn 
out  to  a  very  tine  orifice,  and  though  not  tightly  sealed  to 
the  air  it  has  been  found  that  after  sterilisation  in  such 
a  flask  milk  will  remain  quite  good  for  several  days  even  in 
summer. — C.  C.  II. 


Improved  Sterilising  Apparatus.  J.  F.  II.  Gronwald, 
and  E.  II.  C.  Oehlmann,  Berlin,  Germany.  Kng.  l'at. 
1910,  February  5,  1890.  Sd. 
Tins  invention  relates  to  apparatus  in  which  the  fluid  is 
sterilised  in  the  vessel  used  for  storage,  and  which  can  be 
closed  without  admitting  air,  whilst  it  also  allows  the  vessel 
to  be  tilled  to  any  desired  height  without  any  risk  of  the 
fluid  being  deteriorated,  or  of  the  bottle  being  burst  through 
any  increase  of  temperature.  To  effect  this  an  air-tight 
expansion  chamber  is  detachably  connected  with  the  storage 
vessel  in  such  a  maimer  that  the  air  in  one,  and  the  fluid  in 
the  other  are  sterilised  at  the  same  time,  the  liquid  during 
the  process  partly  entering  the  chamber  and  afterwards 
flowing  back  on  cooling.  Arrangements  are  provided  for 
closing  the  vessel  without  admitting  external  air.  The 
space  above  the  liquid  being  filled  with  sterilised  air  acts  as 
a  cushion,  and  prevents  any  damage  to  the  vessel  from  the 
expansion  of  the  liquid  on  an  increase  of  temperature. 
(See  also  this  Journal,  1890,  405.)— E.  S. 


Improvements   in  the  Manufacture  of  Whole-meal  Bread, 

Biscuits,  and  other  like  Articles   of  Food.      H.  W.   Hart, 
London.     Eng.  l'at.  2G58,  February  14,  1889.     6d. 

The  wheat  is  washed,  then  crushed  (not  ground),  soaked  in 
water  for  about  two  hours  and  then  baked. — E.  E.  13. 


Improvements  in  Processes  and  Apparatus  for  the 
Preparation  of  an  Extract  of  Coffee,  and  in  the 
Utilisation  of  the  Bij-  Products.  G.  Sonstadt,  Cheshunt. 
Eng.  Pat.  3172,  February  22,  1889.     Sd. 

The  apparatus  described  herein  consists  of  a  boiler,  and  a 
digester  or  extractor,  fitted  with  suitable  condensing 
column  connected  with  vessels  packed  with  wool  for  the 
absorption  of  the  more  volatile  products.  The  boiler  is 
connected  with  the  digester  by  means  of  a  pipe  reaching  to 
the  bottom  of  the  latter  vessel  and  provided  at  the  end  with 
:\  rose  or  strainer.  The  ground  coffee,  sometimes  mixed 
with  chicory,  is  placed  on  a  perforated  plate  near  the 
bottom  of  the  condenser,  and  boiling  water  run  in  from  a 
subsidiary  boiler.  The  principal  boiler  is  then  started, 
charged  witli  sugar  and  water,  the  steam  passing  into  the 
digester ;  the  volatile  products  are  arrested  in  the  con- 
densing column  whilst  the  aromatic  compounds  are  arrested 
in  the  vessels  packed  with  wool.  The  boiler  is  then  allowed 
to  cool,  consequently  the  decoction  contained  in  the 
digester  passes  back  thereto.  The  operation  ma}'  be  repeated 
"as  often  as  is  requisite.  The  decoction  is  then  evaporated 
to  dryness  after  being  mixed  with  sugar,  and  the  aromatic 
bodies  arrested  in  the  condensing  column  and  by  the  wool. 
It  is  requisite  that  the  evaporator  as  well  as  the  digester 
should  be  provided  with  an  agitating  apparatus  which  can 
be  used  for  breaking  up  the  material  operated  on. — C.  C.  II. 


Improvements     in     the     Manufacture    of  Aerated    Bread. 
J.  Childs,  London.     Eng.  Pat.  5728,  April  3,  1889.      id. 

The  aerated  liquid  for  making  the  dough  is  obtained  by 
adding  some  ferment  to  a  mixture  of  flour  and  water,  and 
keeping  the  mixture  at  SO  F.  for  10  to  12  hours,  or  by 
adding  to  water  either  hydrochloric  acid  and  bicarbonate 
of  soda  or  tartaric  acid  and  bicarbonate  of  soda. — E.  E.  B. 


(-B.)— SANITARY  CHEMISTRY. 

Phosphorous  O.rid, .     T.  E.  Thorpe  and  A.  E.  Sutton. 
Pine.  Cheru.  Soc.  (82),  1890,  61— G4. 
Phosphorous  oxide  lias  a  well  marked  physiological  effect, 
audit  is  not  improbable  that  the  action  hitherto  attributed 
to  phosphorus,  especially  as  regards   its   influence   on   the 
glycogenic  functions  of  the  liver  and  on  tissue  change,  may 
be  really  due  to  this  substance.     It   is  well   known    that 
persons  employed  in   the   manufacture  of   lucifer-matcbes 
are  occasionally  attacked  by  caries  of  the  lower  jaw;  this 
is  not  due  to  the  action  of  the  phosphorus  after  absorption 
into   the  circulation,  but    to  the   direct    effect    of   the  fumes 
upon   the   bone  itself;  for  it  has   been   found  that  when  a 
bone   of   an  animal   fed   by  phosphorus    was    exposed,    no 
carious  change  tock  place ;  but  if  one  were  exposed  to  the 
fumes   caries    was    produced,    and    amongst    lueifer-match 
makers   it   has   been   noticed   that    only    those   who   have 
carious   teeth   suffer  from  necrosis  of  the  jaw  (T.  Lauder 
Brunton,    Pharmacology,    Ice.,    771).      The    fumes    from 
phosphorus    consist    largely   of    phosphorous    oxide  ;    by 
drawing  air  over  phosphorus  without   allowing  it  to  ignite 
and  passing  the   fumes  through  a  narrow  strongly  cooled 
tube  a  deposit   is  obtained  which   melts  with  the  warmth  of 
the  hand  and  gives  the  reactions  for  phosphorous  oxide. 
Moreover,  the  smell  of  the  product  is  identical  with   that 
of  pure  phosphorous  oxide,  and  it  is  also  identical  with  the 
peculiar    smell     noticed    in   a    lucifcr-match     manufactory 
during   the    making   and   handling  of  the  '"composition" 
with  which  the  splints  are  "  tipped,"  and  which  hangs  about 
the  benches  where  the  "  boxers  "  are  at  work.     It  is  highly 
probable,  as  Schunbein  long  ago  surmised,  that  phosphorus 
vapour   as   such   is  odourless,  and   that   the    smell   which 
phosphorus   ordinarily  possesses  is    a   mixture  of   that    of 
ozone  and  of  phosphorous  oxide. 


Sewage    Decomposition    in    Streams.      J.    II.    Long. 
J.  Analytical  Chem.  4,  January  1890.     (Reprint.) 

Tue  author  has  examined  the  rate  and  manner  in  which 
sewage  is  oxidised  in  a  highly  contaminated  stream  (the 
Illinois)  flowing  for  over  30  miles  without  dilution,  and 
then  for  a  further  tolal  of  1G0  miles,  making  allowance  for 
the  amount  and  character  of  the  dilution  by  tributaries. 
He  finds  that  the  oxidation  of  the  organic  matter,  as 
determined  by  estimations  of  free  and  albuminoid  ammonia, 
oxygen  consumed,  nitrates  and  chlorides,  is  very  much 
more  rapid  in  summer  than  winter,  and  that  in  a  dry  bor 
summer  it  is  quickest,  titrates  and  nitrites  did  not  appear 
until  after  a  flow  of  many  miles. — A.  L.  S. 


PATENT. 


Improvements  in  tlie  Manufacture  of  Aerated  Bread  and 
in  Apparatus  to  be  used  in  the  Manufacture.  J.  Childs, 
London.     Eng.  Pat.  3607,  February  28,  1889.     8</. 

Ski'akated  milk  is  aerated  and  used  for  making  the 
dough.  The  mixing  apparatus  is  constructed  so  that  the 
aerated  liquid  can  be  added  to  it  first  and  the  flour  after- 
wards.— E.  E.  IJ. 


An  Improved  Process  for  Deodorising,  Disinfecting, 
Precipitating,  Drying,  and  Pulverising  the  Solid 
Portions  »/  Sewage.  W.  Astrop,  Loudon.  Eng.  Pat. 
6219,  April  11,  1889.     id. 

Tills  specification  described  improvements  on  Kng.  Pats. 
11,901  of  1884  and  10,047  of  1886  (this  Journal,  1885,  163), 
and  their  object  is,  after  extracting  the  greater  part  of  the 
water  from  sewage  sludge  or  excreta,  to  render  the  mani- 
pulation of  the  remaining  solid  matter  easier.  Larger 
vacuum  boxes  than  formerly  specified  are  employed,  and 
the  solid  matter  yielded  by  the  operation  is  passed  between 
rollers,  reduced  to  a  cake-like  form,  and  in  its  passage 
through  the  rollers  mixed  with  sifted  dry  material,  e.g., 
cinders,  road  sweepings,  bone  dust,  &c. — C.  C.  II. 
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(O)— DISINFECTANTS. 

PATENT. 

Improremetits  in  Disinfectants,  their  Manufacture,  and 
their  use  for  General  Purposes,  for  Treating  Sewage, 
and  for  Protecting  Vines  against  Mildew  and  Phylloxera. 
V.  \V.  A.  Hille,  London.      Eng.  Pat.  6411,  April   15, 

1889.     Gd. 

Magnesium  or  calcium  chloride  is  dissolved  in  boiling 
water,  and  to  this  solution  is  added  and  thoroughly 
incorporated  therewith  a  solution  of  camphor  made  by 
dissolving  1  oz.  of  camphor  in  2  oz.  of  alcohol.  The 
proportions  recommended  are  5  lb.  of  the  metallic  salt  to 
half  a  gallon  of  boiling  water,  to  which  is  finally  added 
.\  oz.  of  the  camphor  solution.  Thorough  incorporation  is 
effected  by  agitation.  When  used  for  disinfecting  drains 
or  sewers  one  part  of  the  solution  is  diluted  with  four  parts 
of  water ;  when  used  for  dressing  vines  for  the  purpose 
set  forth  it  is  diluted  with  from  five  to  ten  times  its  volume 
of  water.— C.  C.  11. 


XIX.-PAPEK,  PASTEBOAKD,  Etc. 

Sulphite  Pulp  in  America.    Chemical  Trade  Journal,  1890, 
303— :i04. 

The  following  abstract  is  from  a  letter  on  the  above 
subject  by  Mr.  YYaMcniar  Thihnany,  Kaukauua,  Wisconsin, 
U.S.A.,  on  March  13th,  to  the  Papier  Zeitung,  No.  35, 
1st  May,  1890. 

At  the  Thihnany  Pulp  and  Paper  Works,  the  Mitscherlich 
sulphite  process  is  at  work.  The  first  mill  using  this  process 
was  started  at  Alpena,  Michigan,  in  November  188G,  with  a 
daily  output  of  20  tons  of  2,000  lb.  per  ton. 

It  interested  him  much  to  find  out  how  the  different  kinds 
of  wood  would  behave  in  the  sulphite  process,  and  he  there- 
fore allowed  a  boiler  full  of  each  of  the  following  different 
woods  to  lie  digested,  viz.  : — Beech  (Fagus  Sylvatica  X), 
bitch  (Iicttila  Alba'),  maple  (.leer  Pseudoplatanus  and 
Acer  Platanoides  X),  American  larch  (Pi'bus  Larix  /. ), 
aspen  (Populus  tremula  X),  black  poplar  (Populus 
Pfigra  L).  red  fir  (Pinus  Pin  a),  spruce  or  white  pine 
(Pittas  Allies),  yellow  pine  (Pinus  St/leesfris). 

The  wood  wTas  freshly  felled,  and  had  a  diameter  varying 
from  5  to  8- in.  It  was  cut  into  discs  of  ly  in.  thick,  and 
then  digested  whole  with  a  solution  of  5i3  11.  by  the 
Mitscherlich  methods.  All  of  these  woods  with  the  exception 
of  the  Pinus  St/lvestris  (which  remained  hard  in  the 
centre),  were  well-boiled  and  completely  soft. 

Beech,  birch,  and  maple  yielded  snow-white  sulphite  pulp, 
whose  fibre,  however,  was  considerably  shorter  than  that 
from  the  red  or  white  pine  (Pinus  Picea  and  Pinus  Allies), 
and  consequently  they  did  not  yield  so  strong  a  paper. 

Afterwards,  some  boilers  full  of  larehwood  ("  Tamrack  ") 
were  digested,  and  the  pulp  run  off  on  a  cylinder  machine  in 
the  same  way  as  it  is  sent  to  the  paper  mills.  The  fibre 
appeared  good  and  strong,  but  the  colour  was  mottled,  i.e., 
it  varied  from  dark  brown  to  citron  yellow. 

At  present  the  seven  mills  in  America,  working  the 
Mitscherlich  system,  produce  daily  about  7 * t  tons  pulp,  and 
use  exclusively  spruce  or  white  pine  wood  (Pittas  Abies). 

Two  larger  mills,  situated  in  the  Fox  River  Valley,  with 
eight  digesters,  each  1-1  ft.  diameter  ami  42  ft.  long,  produce 
daily  20  tons  of  pulp ;  whilst  another  mill  at  Madison, 
Maine,  has  20  digesters  of  the  above  size,  equal  to  a  daily 
output  of  20  tons  pulp. 

Sulphite  pulp  prepared  by  the  Mitscherlich  process  is 
clean  if  the  wood  he  properly  sorted.  There  is  apparently 
a  difference  in  the  strength  of  the  fibre  obtained  from 
American  spruce  by  the  sulphite  method  as  compared  with 
imported  sulphite  pulps,  even  those  made  hy  the  Mitscherlich 
system  in  Europe.    Tests  of  raw  American-made  pulp  and 

newspaper    made    from    it,    in    a    paper    mill    belonging    to 


Mr.  Thihuany's  brother,  revealed  the  fact  that  from  10  to 
15  per  cent,  more  imported  pulp  had  to  be  used  to  obtain 
the  same  results  as  regards  strength. 

The  pulps  imported  to  America  are  frequently  mixed,  so 
that  the  paper-maker  is  not  always  provided  with  the  same 
make.  How  this  occurs  the  importer  only  knows.  This 
he  keeps  secret,  and  makes  many  untrue  assertions 
regarding  it.  The  paper-maker  who  has  hitherto  made 
good  newspaper  from  20  per  cent,  sulphite  and  so  per 
cent,  mechanical  wood  pulp,  suddenly  finds  that  his  paper 
is  much  weaker,  and  consequently  many  complaints  pour 
in  upon  him.  lie  then  investigates  his  pulps,  and  finds 
among  them  the  most  diverse  qualities. 

All  sulphite  pulp  made  in  America  and  manufactured 
into  newspaper  is  used  for  this  purpose  in  the  unbleached 
state. 


PATENTS. 


Transparent  Printed  Paper  having  lite  Appearance  of 
Stained  Glass  and  Means  or  Apparatus  for  its  Manu- 
facture. W.  L.  Wise,  London.  Eng.  Pat.  5 lis, 
March  29,  1889.      Sd. 

The  inventor  claims  "  the  manufacture  in  the  ways  and  by 
the  means  described  of  transparent  or  translucent  printed 
paper  having  the  appearance  of  stained  glass,  using  blocks 
and  cylinders  of  wood  or  metal  such  as  zinc,  either  bare  or 
faced  with  caoutchouc  or  gutta-percha  or  other  silt  and 
elastic  substance,  and  covered  or  not  covered  with  a  coating 
of  gelatin."  After  printing,  the  paper  is  coated  on  both 
sides  with  varnish;  and  when  this  is  dry,  with  another 
coating  of  gelatin  or  other  adhesive  substance. — E.  J.  B. 


Improvements  in  or  relating  to  the  Prevention  of  the 
Corrosion  of  Vessels,  Tutus,  Valves,  and  the  like  used 
in  the  Manufacture  of  Sulphite  Cellulose.  A.  .1.  Boult, 
London.  From  C.  II.  Jung  ami  .1.  P.  Lindig,  Freiberg, 
Germany.     Eng.  Pat.  5G43,  April  2,  1889,  id. 

The  vessels,  thoroughly  cleaned  by  boiling  in  alkali  and 
subsequent  treatment  with  dilute  acids,  are  coated  with  a 
solution  of  acid  calcium  sulphite.  When  dry  the  surface 
is  covered  with  a  solution  of  silicate  of  soda.  On  to  this 
coating  a  layer  of  a  pulpy  mixture  of  calcium  sulphite 
and  silicate  of  soda  or  potash  is  laid  to  a  depth  of  from 
1 — 5  centimetres.  When  this  coating  is  dry  and  hard, 
water  containing  acid  calcium  sulphite  is  boiled  in  the 
vessel. 

In  case  cracks  should  form  in  the  coating,  the  boiler  is 
connected  with  a  dynamo  and  forms  the  cathode  of  an 
electrical  circuit,  while  a  lead  plate  inside  the  boiler  forms  the 
anode.  If  a  crack  occurs  the  exposed  part  is  coated  with 
an  electrolytically  formed  deposit. — E.  J.  B. 


Improvements  in  tin    Manufacture  of  Artificial   Ivory  or 

Ivory   Substitutes.     A.  and  S.  de   Pont,  Paris,  France. 

and  II.  L.  and  .1.  H.   Storey,  Lancaster.      Eng.  Pat.  9267, 

June  4,  1889.     6d. 

The    improved    artificial     ivory    is    obtained    by    kneading 

together  lime,  phosphoric  acid,  calcium  carbonate,  magnesia, 

alumina,  gelatin,  and  albumen,  in  such  proportions  that  the 

resulting   mixture  has  the   same  chemical   composition    as 

natural  ivory.     The  material  is  subjected  while  hot  to  great 

pressure,  and  after  maturing  for  some  weeks  it  can   be  cut, 

turned,  and  polished  in  the  ordinary  way.  —  E.  .1.  P. 


Improvements  in  Extracting  Substances  Dissolved  in  the 
Waste  Water  <f  Paper  Manufacture.  V.  C.  Alkicr, 
Wieselburg,  Austria.  Eng.  Pat.  1514,  January  28, 
1890.      Id. 

In   the   manufacture  of  paper   from    steamed   ground  wood 
pulp,  the    waste  water   contains    methyl    alcohol    ami   acetic 
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acid.  Iu  this  process  these  products  are  recovered,  [nstead 
of  using  fresh  water,  water  from  previous  operations  is  used  ; 
in  this  way  it  gradually  becomes  sufficiently  concentrated 
to  render  the  recovery  profitable.  To  neutralise  the  acetic 
acid,  lime  or  soda  is  added.  The  liquid  is  distilled  to  drive 
off  the  alcohol  and  the  residue  is  evaporated  to  dryness  and 
distilled  with  hydrochloric  acid. — E.  J.  I!. 


Improvements   in    and    relating   to   tin     Construction    if 

Digesters  or  Boilers  for  use  in  the  Manufacture  if 
Paper  Pulp.  W.  W.  Keys,  Bridgeport,  U.S.A.  Eng. 
Pat.  1517,  January  28,  1890.     8rf, 

The  boilers  are  cast  in  sections  in  a  material  known  as 
de-oxidised  bronze.  It  is  obtained  in  the  following  manner. 
The  surface  of  melted  copper  is  covered  for  an  hour  to  the 
depth  of  an  inch  or  two  with  small  pieces  of  animal  horn. 
Tin  is  then  added  in  the  proportion  of  one  to  nine  of  copper. 
This  bronze  completely  resists  the  action  of  the  acid  sulphite 
solutions  used  for  preparing  wood  pulp. — E.  .1.  15. 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 


Iso-Cinnamic  Acid,  an  Acid  found  in  the  Alkaloids  accom- 
panying Cocaine.  C.  Liebermann.  Ber.  23.  HI — 136 
and  512-516. 

The  mixture  of  acids  obtained  by  treating  the  alkaloids 
accompanying  cocaine  with  hydrochloric  acid  according  to 
the  author's  process  (D.  I'.  47,002)  for  preparing  ecgonine 
therefrom,  contains  chiefly  a  and  /3  truxillic  and  cinnamic 
acids.  The  residue  after  the  separation  of  these  acids, 
leaves  a  thick  oily  mass  behind  after  extraction  with 
ether  and  distilling  off  the  latter,  which  does  not  solidify 
in  the  cold.  When  extracted  with  petroleum  spirit 
(b.pt.  60° — 70°)  a  small  portion  of  the  residue  dissolves 
and  the  solution  deposits  crystals  of  the  new  acid  on 
standing.  Special  precautions  were  taken  to  obtain  this 
acid  perfectly  free  from  ordinary  cinnamic  acid,  advantage 
being  taken  of  the  greater  solubility  the  free  iso-acid  in 
petroleum  ether  and  of  its  calcium  salt  in  water.  Iso- 
cinnamic  acid  melts  at  57°  (ordinary  cinnamic  acid  at  133°), 
and  forms  characteristic  monocliuic  crystals  quite  distinct 
from  those  of  cither  cinnamic,  hydrocinnamic  or  atropic 
acid ;  further  the  non-identity  of  the  new  acid  with  any  of 
the  above  is  fully  borne  out  by  its  physical  and  chemical 
characters.  Analyses  and  a  molecular  weight  determination 
by  Kaoult's  method  point  to  the  formula  G.HjjO;.  On 
oxidation  with  potassium  permanganate  in  alkaline  solution 
benzaldehyde  is  formed.  The  calcium,  barium,  cobalt, 
manganese  and  zinc  salts  of  the  acid  are  soluble,  the  copper 
and  mercury  salts  insoluble  in  water;  the  silver  salt  is 
unacted  on  by  light,  and  when  treated  with  methyl  iodide 
yields  the  methylester  of  isocinnamic  acid.  Isocinnamic 
acid  begins  to  boil  at  265°,  and  is  converted  quantitatively 
into  ordinary  cinnamic  acid,  but  on  continued  heating 
carbon  dioxide  is  evolved  and  styreue  CSH8  formed.  This 
conversion  into  cinnamic  acid  is  also  effected  by  treatment 
with  sulphuric  acid  or  with  iodine  in  carbon  bisulphide 
solution.  With  many  reagents  derivatives  of  ordinary 
cinnamic  acid  result,  thus,  nascent  hydrogen  gives  ordinary 
hydrocinnamic  acid  ;  bromine,  —  dibromcinnainic  acid, 
hydrobromic  acid, — phenyl-/3-bromopropionic  acid  and 
hydrochloric  acid, — phenyl-/3-ehloropropionie  acid.  The 
author  also  found  a  small  quantity  of  iso-cinnamic  acid  in 
ordinary  cinnamic  acid  prepared  from  storax,  but  failed  to 
detect  it  iu  cinnamic  acid  from  benzaldehyde. 


The  following  constitutional  formula  is   assigned   to   the 
acid — 

eyi.e  -  n 
II 

CjHj.C  -  II 

Ordinary  cinnamic  acid  being — 

C„II-,.C-  II 

II 
H  -C-C6HS. 

The  less  stable  nature  of  the  iso-acid  as  compared  with  the 
normal  acid  agrees  vith  the  formula  ;  this  is  further 
confirmed  by  its  conductivity  when  dissolved,  for  electricity, 
which  is  about  five  times  as  great  as  that  of  the  ordinary  acid. 

— C.  A.  K. 


On  a  Compound  if  Calcium  Chloride  and  Normal  Propyl 
Alcohol.  '  C.  Gottig.     Ber.  23,  181  —  182. 

Tins  compound  was  first  obtained  a--  a  by-product  when 
drying  commercial  propyl  alcohol  by  calcium  chloride. 

When  a  portion  of  the  propyl  alcohol  had  been  distilled  off 
from  the  calcium  chloride,  the  residue  on  standing  deposited 
two  bodies,  the  bottom  one  was  opaque  and  consisted  of 
calcium  chloride,  containing  variable  quantities  of  alcohol 
and  water,  the  upper  one  was  transparent,  and  consisted  of 
needle-shaped  crystals  ;  it  was  dried  between  blotting  paper, 
and  on  analysis  gave  numbers  corresponding  with  the 
formula  CaC'h,  3  CbH,< ).  To  determine  whether  this  was  an 
accidental  mixture,  the  substance  was  recrystallised  from 
pure  propyl  alcohol  and  gave  the  same  analytical  number. 

The  body  forms  short  transparent  needle-shaped  crystals, 
of  a  slightly  greater  density  than  water.  When  small 
pieces  are  thrown  into  water  they  move  about  on  the 
surface  whilst  dissolving,  and  are  decomposed  into  propyl 
alcohol  and  calcium  chloride;  larger  pieces  sink  to  the 
bottom  and  dissolve  more  slowly.  On  exposure  to  the  air 
it  absorbs  water,  and  in  a  dessicator,  over  sulphuric  acid, 
loses  alcohol. — A.  h.  S. 


Hydrastine.     M.   Freund    and   A.    Rosenberg.     Ber.    23, 
404—415.     (Compare  this  Journal,  1889,  1006.) 

The  near  relationship  which  exists  between  narcotine  and 
hydrastine  would  lead  to  the  expectation  that  the  halogen- 
alkyl  addition  products  of  the  two  alkaloids  would  also  show 
a  similar  behaviour.  Experiments  instituted  some  time  ago 
with  the  object  of  preparing  a  compound  from  hydrastine, 
analogous  to  the  pseudonareeine  C^H^-XO;,  +  3H20  obtained 
by  Roser  (Anualcn  247,  16")  from  narcotinemethyliodide, 
gave  such  abnormal  results  that  a  more  complete  investigation 
has  now  been  carried  out. 

Hydrastinemethyliodide,  CslH21NOe,  CH3T,  melting  at 
208°  is  the  sole  product  of  the  action  of  methyl  iodide  on 
hydrastine.  When  digested  with  silver  chloride  and  water 
it  is  converted  into  the  corresponding  methylchloridc. 

Hydrastinemethylhydroxide,  Cj.H^NO,,,  CH3OH  +  H_,<>, 
is  formed,  together  with  methi/lhydrastine  when  this 
methylchloridc  is  treated  with  potash  in  the  cold.  The 
reaction  which  takes  place  may  be  represented  by  the 
equations — 

I. 
Cj-.H^NO^.CH.Cl  +  KOII  =  C,,II,,X()„.CII:)OII  +  KC1. 

II. 
C.,1H21NOr,.CH3Cl  +  KOH  =  CjjHaNOB  +  KX'l  +  H.,0. 
The  crystals  of  methylhydrastine  are   separated   by  filtra- 
tion,   and    the    alkaline    filtrate    evaporated,    whereon     the 
hydroxide  is  obtained  in  colourless  prisms,     It  melts  at  242 
and  is  readily  soluble  in  hot  water  and  dilute  alcohol ;   it  is 
identical   with  the  compound  (m.p.  236° — 238  ")   previously 
described      (Ber.    19,     2799),    obtained      by     treating    the 
methyl  iodide  with  moist  silver  oxide. 
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Methylhydrastine,  I I^H^N*  )6(see  above),  is  the  principal 
product  of  the  action  of  potash  on  hydrastinemethylchloride. 
It  crystallises  in  yellow  needles,  melts  at  156°  and  is  almost 
insoluble  in  water  but  readily  soluble  in  chloroform,  benzene, 
carbon  bisulphide,  ether  and  dilute  alcohol.  It  dissolves  in 
Frohde's  reagent,  yielding  a  violet  solution  which  quickly 
turns  blue,  and  then  slowly  becomes  green.  The  hydro- 
.•A/r,W</.C.,lL1XO,,.IH'l  melts  at  about  241°  with  decom- 
position, and  is  moderate!}  easily  soluble  in  hot  water. 
The  platinochloride,  nitrate  and  sulphate  are  more  sparingly 
soluble. 

Methylhydrastin^thyliodide,G&HaKOe.CB3l,isiormea 
when  methylhydrastine  is  treated  with  methyl  iodide  in  cold 
alcoholic  solution.  It  crystallises  in  yellowish  needles, 
decomposes  at  250°,  and  is  mote  readily  soluble  in  hot 
water  than  in  alcohol  ;  it  is  readily  decomposed  by  alkalis 
with  liberation  of  trimcthylamine  and  formation  of  a  com- 
pound of  the  composition  Ca,Ho0Os.  This  reaction  may 
be  represented  by  the  equation: — CssH^NCVCI^I  + 
KOH  +  H20  =  KI  +  N  (CH3)3  +  C^H^O;, 

Methylhydrasteine,  C,..,ll,;Nt ),  +  H.,0,  is  obtained  by 
warming  hydrastinemethylchloride  with  excess  of  potash; 
on  neutralising  the  concentrated  solution  with  acetic  acid  the 
product  separates  in  crystals.  It  is  more  conveniently  pre- 
pared by  boiling  methylhydrastine  with  concentrated  potasli 
until  an  oil  begins  to  separate,  then  evaporating,  dissolving 
the  oil  in  water  and  neutralising  with  acetic  acid.  The  new 
compound  then  separates  in  crystals  and  can  be  purified  by 
recrystallisation  from  water.  It  melts  at  150 — 151°,  loses 
its  water  at  100°,  and  is  readily  soluble  in  hot  water  and 
alcohol  ;  it  dissolves  in  mineral  acids  and  in  alkalis,  but  it 
is  insoluble  in  sodium  carbonate  and  dilute  acetic  acid.  It 
■jives  the  same  colouration  with  Frohde's  reagent  as 
methylhydrastine,  and  it  is  coloured  red  by  ammonia  and 
chlorine  water,  but  it  is  not  acted  on  by  iodine.  It  is 
optically  inactive  and  resembles  pseudonarce'ine  in  many 
respects.  It  is  a  tertiary  base,  combines  with  methyl  iodide 
in  the  cold,  and  is  reconverted  into  methylhydrastine  by  hot 
concentrated  hydrobromic  acid.  The  salts  are  colourless. 
The  hydrochloride  ( ',,1  L7XOa.  IICT  +  H/>  melts  at  290°  and 
is  soluble  in  water. 

Hydrastine-ethylhydroxide  ( !21HS1N(  >,,.C'.J1I.,(  )H  +  -J.M1..U 
and  ethylhydrastine  wen'  prepared  from  hydrastine  ethyl- 
iodide  exactly  as  described  in  the  ease  of  the  corresponding 
methyl  compounds.  The  hydroxide  crystallises  from  dilute 
alcohol,  melts  at  225°,  and  is  identical  with  the  compound 
obtained  by  Wilhelm  (Arch.Pharm.  1888,341). 

Ethylhydrastine  l\„II  ,.,X<  >,;  melts  at  126—127°,  and 
forms  yellow,  crystalline  salts  with  hydrochloric  and  with 
nitric  acid;  it  combines  with  ethyl  iodide  yielding  ethyl- 
hydrastine ethyliodide  (\..,II;|,N<  >,,.C.ll .,!■  This  compound 
melts  Lit  241  ,  and  is  decomposed  by  alkalis  in  the  same  way 
as  the  corresponding  methyl  derivative. 

Ethylhydrasteine,  ( '..Jl  ..,>.'<  >.,  I  2H20,  obtained  from 
ethylhydrastine  as  described  in  the  case  of  the  methyl 
derivative,  crystallises  from  hot  water  in  needles  and  melts 
at  130°. 

The  tertiary  nature  of  hydrastine  having  now  been 
established,  and  bearing  in  mind  the  analogy  existing 
between  narcotine  and  hydrastine,  the  constitution  of  the 
latter  may  be  represented  by  the  formula— 


Methylhydrastine  lias  probably  the  constitution  (I.), 
whilst  that  of  methy  lhydrasteiue  may  be  represented  by 
the  formula  (II.). 


(II,  (II 
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— p.  S.  K. 


The  History  of  Hydrastine.    M.  Freund. 

416— 117. 

A  claim  for  priority. — !•'.  S.  K. 


Her.  23. 


Toxin,  the  Alkaloid  of  the   Yew   Tree  (Sa.nis   Baccatd). 

A.  Hilger  and  F.  Brande.     Ber.  23,  464 — HIS. 
BoJARDIN,   Schroff,    and     Lucas    have    pointed    out    the 
presence  of  a  narcotic  substance  in  the  leaves,  shoots,  and 
fruit  of  the   yew    tree,  whilst    MaTme  isolated    the  alkaloid 
in  question  by  extracting  the  leaves,  &c.  with  ether,  treating 
the    residue,  after   distilling  off  the  ether,  with  dilute   acid, 
and    then    precipitating    the    base    by    means   of  ammonia. 
The  authors    have  adopted    this  method  of  Marine's  for  the 
extraction  of  the  alkaloid,  to  which  the  name  of  taxin  is 
given.       The    acid    extract    (sulphuric    acid    was    usrch    is 
coloured    at    first,   but    on    repeating   the    treatment    with 
acid  and  ammonia  two  or  three  times  a  perfectly  colourless 
product   is   obtained   iu   the   form  of   a   white  amorphous 
powder,    melting    at    82°  C.      All    attempts    to    obtain    the 
alkaloid  in  a  crystalline  condition  failed.     Taxin  when  heated 
in  a  glass  tube  forms  a  white  cloud,  which  condenses  in  oily 
drops  on  the  cool  parts  of   the  tube.     These  drops    solidify 
on  cooling.     At    the  same  time  it  gives  off  a  characteristic 
aromatic  odour.     It  dissolves  readily  in  alcohol  and  ether, 
less   readily   in    chloroform,   very    slightly  in   water,  and   is 
insoluble    in    benzene.     With    concentrated    sulphuric   acid 
an    intense    purple-violet    colouration    results,    whilst    the 
slightly  acidified  aqueous  solution  of  the  base  gives  yellow 
precipitates  with  solutions  of  iodine  and  of  bismuth  iodide 
in  potassium  iodide,  a  pale  yellow  precipitate  with  -odium 
phospho-mobybdate,  and  a  white  precipitate  with  the  fixed 
alkalis    and     with     ammonia,    insoluble    in     excess.       Gold 
chloride,    platinic    chloride    and    picric    acid    also    produce 
characteristic   precipitates  of  double   salts.     The  alkaloid 
possesses  a  very  bitter  taste.     Taxin  form-  a  series  of  very 
soluble  salts,  of  which  the  acetate,  oxalate,  tartrate,  hydro- 
chloride, ami  sulphate  have  been  prepared.      It  is  difficult  to 
obtain    them  in  a  crystalline   form,  the  hydrochloride  being 
prepared  as  a  crystalline  precipitate  by  passing  dry  hydro- 
chloric acid  gas  into  an  anhydrous  ethereal  solution  of  the 
base.     Analyses  of  the  free  base,  its  hydrochloride,  sulphate. 
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and  also  of  its  difficultly  soluble  double  salts  with  the 
chlorides  of  gold  and  of  platinum  are  given,  which  point 
to  the  empirical  formula  C3?H52()10lif  for  the  alkaloid.  It 
is  mon-acid.  Heated  with  ethyl  iodide  in  a  closed  tube 
to  100°,  a  crystalline  product  C'.,rII  ,._.<  >10rtf.CaH5I  results, 
pointing  to  the  fact  that  taxin  is  a  nitrile-base. — C.  A.  K. 


Dextro-rotatory  Cocaine.     A.  Eiuhorn  and  A.  Marquardt. 

Ber.  23,  468—474. 
The  experiments  of  Ladenburg  and  others  have  shown  that 
certain  atropine  derivatives  are  capable  of  being  converted 
into  molecular  isomers  which  differ  in  their  action  on 
polarised  light  and  in  their  physical  properties.  Since 
cocaine  like  atropine  contains  two  assymetric  carbon  atoms, 
the  authors  have  tried  similar  experiments  with  cocaine 
derivatives,  and  find  that  ecgonine,  ecgonine  inethylester, 
benzoyl  ecgonine,  cocaine,  and  the  alkaloids  that  are  found 
with  cocaine  in  the  coca  leaves,  are  all  converted,  by 
warming  with  caustic  potash,  into  a  dextro-rotatory  ecgonine. 
This  body  differs  from  ordinary  ecgonine  in  its  physical 
properties;  it  melts  at  254°,  ordinary  ecgonine  at  198°. 
The  rotatory  power  of  a  4'4  per  cent,  solution  in  a  2  dcm. 
tube  is  +1°'6.  Its  hydrochloride  and  double  salt  with 
gold  chloride  both  differ  somewhat  from  the  corresponding 
salts  of  ordinary  ecgonine.  Heated  with  glacial  acetic  and 
hydrochloric  acids,  anhydro-ecgonine,  identical  with  the 
product  derived  from  ordinary  ecgonine  results.  The 
methylester  of  dextro-rotatory  ecgonine  is  readily  prepared, 
and  is  a  crystalline  body  melting  at  115°.  When  heated 
with  benzoylchloride  it  is  converted  into  a  dextro-rotatory 
cocaine,  the  hydrochloride  of  which  can  be  obtained  from 
aqueous  or  alcoholic  solution  in  beautiful  crystals,  melting 
at  205°.  Ordinary  cocaine  hydrochloride  melts  at  1S1  •.",. 
A1'9  per  cent,  solution  of  this  salt  in  dilute  alcohol  in  a 
2  dcm.  tube  has  a  rotatory  power  of  + l°-5. 

The  physiological  action  of  this  isomer  of  cocaine  differs 
from  that  of  ordinary  cocaine  only  inasmuch  as  that  its 
local  anaesthetic  action  takes  effect  and  disappears  more 
rapidly.  The  authors  hope  to  be  able  to  prepare  dextro- 
rotatory compounds  in  a  similar  way  from  the  other  la;vo- 
rotatory  cocaine  derivatives,  and  to  convert  ordinary  cocaine 
into  this  new  isomer  by  an  analogous  reaction. — C.  A.  K. 


A   By-product   in   the    Commercial   Synthesis  of  Cocaine. 
C.  Liebermaun  and  F.  Giesel.     Ber.  23,  508  512. 

What  appears  to  be  a  methyl  cocaine  has  been  obtained  by 
the  authors  in  small  quantities  from  the  mother  liquors  in 
the  synthetical  method  of  preparation  of  cocaine  from 
ecgonine.  The  free  base  when  separated  from  a  salt  by 
means  of  an  alkaline  carbonate  forms  an  oil  which  solidifies 
on  standing,  and  which  is  readily  soluble  in  ether,  alcohol, 
benzene,  and  petroleum  spirit.  Its  salts  crystallise  well,  the 
difficultly  soluble  nitrate  ClsH23NO.,IIX03  being  especially 
characteristic.  The  hydrochloride,  sulphate,  gold  and 
platinum  double  chlorides  are  also  described.  Methyl 
cocaine  is  less  readily  decomposed  by  water  or  by  hydro- 
chloric acid  than  ordinary  cocaine  is.  With  acid,  benzoyl- 
methyl  ecgonine  hydrochloride  (C'17ir,,N'(  )4H('l)  first 
results,  and  then  mcthyl-ecgonine,  CUII1,7X(  )3,  which  latter 
melts  with  decomposition  at  204°  and  forms  a  characteristic 
hydrochloride  and  gold  double  salt.  The  analytical  data  on 
which  the  determination  of  the  composition  of  this  methyl 
cocaine  rest  are  not  sufficiently  accurate  to  decide  between 
the  formula?  for  cocaine  and  methyl  cocaine,  and  the 
authors  iefer  to  the  isomeride  of  cocaine  described  by 
Einhorn  and  Marquardt  (this  Journal,  1889,  135,)  which 
agrees  in  some  of  its  properties,  especially  as  regards  the 
melting  points  of  its  hydrochloride  and  gold  double  salt 
with  this  methyl  cocaine.  Further,  the  latter,  as  well  as  the 
"  methyl  ecgonine,"  have  a  dextro-rotatory  power  equi- 
valent to  that  of  the  corresponding  derivatives  described  by 
Einhorn  and  Marquardt.  On  the  other  hand  there  are 
several  differences  to  be  noticed  in  the  two  series  of 
compounds,  so  that  their  identity  or  otherwise  still  remains 
to  be  proved. — C.  A.  K. 


On  Dextrococaine  and  its  Homologues.     A.   Einhorn  and 

A.  Marquardt.  Ber.  23,  979-988. 
This  body  was  obtained  in  crystals,  melting  at  43-45°  C, 
by  treating  its  solution  with  a  crystal  of  benzoyldextro- 
ecgonineethylester.  Its  gold  and  platinum  double  salts, 
the  hydrobroniide,  hydriodide,  nitrate  and  sulphate  are 
described.  Whether  dextrococaiue  is  identical  with 
Liebermaun  and  Giesel's  methylcocaine  is  not  yet  finally 
decided,  though  the  bases  are  very  much  alike  ;  there  are 
however  still  slight  differences,  and  further  researches  on 
this  point  require  to  be  made. 

Benzoyldextro-ecgonine  hydrochloride  is  obtained  by 
heating  dextrococaine  for  48  hours  with  water.  After 
removing  some  benzoic  acid  with  ether,  the  aqueous  solution 
is  concentrated,  hydrochloric  acid  added,  and  the  salt 
rccrystallised  from  alcohol  or  water.  It  forms  needles  or 
prisms  melting  at  244-245°  C.  The  dextro-ecgonine  esters 
are  prepared  by  covering  the  hydrochloride  with  the  par- 
ticular alcohol,  and  passing  gaseous  hydrochloric  acid  into 
the  mixture,  until  the  salt  is  dissolved,  the  excess  of  alcohol 
is  removed  by  evaporation,  and  from  the  residue  the  ether 
is  liberated  bj-  potassium  carbonate.  All  these  compounds 
prepared  hitherto,  consist,  with  the  exception  of  the  amyl- 
ester,  of  oils  ;  the  amylester  forms  yellow  prisms  melting  at 
152°  C.  If  these  esters  be  mixed  with  double  their  volume 
of  benzoylchloride  and  heated  in  the  oil  bath  to  160-105°, 
removing  benzoic  acid,  and  addition  of  potassium  carbonate, 
new  alkaloids  were  obtained. 

Benzoyldextro-ecgonine  ethylester — 

C^NiCH^CHOiCO.C^U^CmCO^CM;, 

White  hard  prisms  melting  at  57°  C.  ;  its  hydrochloride 
melts  at  215°  C. 

Benzoyldextro-ecgonine  propylester — 

ChH.N(  CH3)CHO'COC6Hb)  CH„ .  CO.C^H, 

The  hydrochloride  melts  at  22(J°  C.  The  free  base  is  an 
oil. 

Ben  zoyldextro-ecgon  ine  isobutylester — 

CbH7N(CH6)CM:0(.CO.CcHi)CH„.C0.3.ClI/,J 

The  hydrochloride  melts  at  201°  C.  The  free  base  i>  an 
oil. 

Benzoyldextro-ecgonine  amylester — 
ChH7N{CH3) CHO(CO .  CJIJ  CH, .  CO., .  C,Ha 
is  an  oil.     The  hydrochloride  melts  at  217°  C. — A.  L. 


The  Physiological  action  of  Selenious  Acid.     C.  Chabrie 
and  L.  Lapicque.     Compt.  Bend.  HO,  152 — 154. 

<  iiu-.kii,  has  shown  (Bull.  Soc.  ( 'him.  50, 133)  that  selenious 
acid  is  reduced  to  selenium  by  a  glucose  solution  containing 
yeast,  but  not  by  a  sterilised  solution.  It  is  now  shown 
that  (1 )  the  proportion  of  selenious  acid  necessary  to  prevent 
fermentation  of  bouillon  exposed  to  the  ordinary  microbes 
present  in  air  slightly  exceeds  2  per  thousand  ;  (2)  that  with 
a  smaller  percentage  of  Se02,  fermentation  takes  place  and 
selenium  is  deposited  on  the  micro-organisms. 

Sodium  selenite  (perfectly  neutral)  injected  into  the 
blood  of  dogs  in  the  proportion  of  3  per  1,00(1  of  the  total 
weight  of  the  animals,  was  found  to  be  fatal.  The  physio- 
logical phenomena  induced  are  described  in  detail,  and  it  is 
concluded  that  sodium  selenite  is  an  irritant  poison.  The 
authors  failed  to  discover  the  acicular  crystals  which 
Babateau  found  after  similar  experiments.  They  contrast 
the  toxicity  of  seleuites  with  the  innocuity  of  sulphites,  these 
being  immediately  after  injection  transformed  into  sulphates. 

—P.  J.  H. 


lieport  on  New  Drugs  and  Fine  Chemicals.     Merck's 
Bull.  1890  [3],  17—24. 

Borates  of  Alkaloids. — Petit  and  Galezowsky  (Les  nouv. 
Bemedes,  1889,  143)  especially  recommend  these  for  the 
preparation  of  eye  washes,  since  boric  acid,  even  if  present 
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in  excess,  trill  exert  no  deleterious  action  b  such  applica- 
tion, whilst  any  other  acid  which  might  be  combined  with 
the  alkaloids  used  would  produce  irritant  effects.  The 
following  borates  of  mydriatic  and  myotic  alkaloids  have 
so  far  been  placed  on  the  market: — Atropine-,  cocaine-, 
physostigmine-  (eserine),  morphine-,  and  pilocarpine- 
borates. 

Cetraric  Acid  (Cetrarin),  ClsII„;Oa,  the  bitter  principle 
contained  in  Cetraria  islandica  (Iceland  moss),  forms  white 
needles  with  a  bitter  taste  and  readily  soluble  in  boiling 
alcohol.  Physiological  and  therapeutic  researches  on 
cetraric  acid  "were  first  made  by  Kdhler  and  Midler 
(Pflanzenstoffe.  Husemann  and  Hilgcrs,  318),  and  these 
were  supplemented  by  the  more  recent  investigations  of 
A.  Fortuuatow  (Zur  Frage  fiber  die  Wirkung  der  Bitter- 
mittel,  Inaug.  Dissert.  St.  Petersburg,  1884),  which 
developed  new  and  interesting  facts. 

Fortuuatow  showed  that  intravenous  injections  of 
cetraric  acid  augment  the  secretions  of  the  pancreas,  and 
still  more  so  those  of  the  salivary  glands.  Further,  that 
doses  of  2 — t  centigrms.  per  kilo,  of  the  animal's  weight 
(2 — 4  parts  per  100,000)  injected  into  the  blood  increase 
the  biliary  secretion  by  2 — 4-fold  its  usual  quantity. 

Intravenously  injected,  cetraric  acid  has  no  effect  on  the 
gastric  digestion,  whereas,  administered  by  the  mouth,  it 
exerts  a  disturbing  influence  thereon.  Professor  Robert,  of 
Dorpat  University,  promises  further  experimental  results. 

Codeine  Phosphate,  soluble  in  4  parts  of  water,  is  used 
hypodermieally  in  cases  of  insomnia,  insane  excitation,  and 
hallucinations.  It  acts  less  energetically  than  hyoseine, 
and  is  useful  when  the  use  of  the  latter  is  accompanied  by 
hallucinations. 

Codeine  phosphate  is  also  useful  for  the  treatment  of 
morphinism,  as  demonstrated  by  Schmidt  (Wiener  Med. 
Presse,  1889,  43).  A  10  per  cent,  solution  was  found  best 
for  internal  use. 

Di-iodosalicylic  Acid,  C,,HJ„(OH).CO,,H.— This  is  a 
white  powder,  consisting  of  microscopic  needles,  but  little 
soluble  in  cold  water,  rather  more  soluble  in  hot  water,  and 
readily  soluble  in  alcohol  and  ether.  It  acts  as  an  analgetic 
and  antithermic  at  the  same  time,  retarding  the  action  of 
the  heart.     It  is  excellent  as  an  antiseptic. 

Di-iodosalicylic  acid  was  especially  valuable  in  certain 
cases  where  salicylic  acid  and  its  salts  had  remained  void  of 
effect. 

Lobeline,  Alkaloid  and  Sulphates. — The  alkaloid  is 
obtained  from  the  leaf  or  seeds  of  the  plant  "  Lobelia 
inflata,"  and  it  takes  the  form  of  a  yellow  syrupy  liquid 
which  darkens  on  keeping.  The  sulphate  is  best  suited  for 
medicinal  use.     Two  sulphates  are  obtainable,  viz. : — 

Lobeline  Sulphate  from  the  Lobelia  seeds.  Yellowish, 
crumb  like,  little  granules,  extremely  hygroscopic,  and 
hence  difficult  of  exhibition  in  powder  form. 

Lobeline  Sulphate  from  the  leaves. — Yellowish  white 
powder,  less  hygroscopic  than  the  sulphate  from  the  seeds. 
The  physiological  actions  of  these  sulphates  have  not  been 
observed  to  differ  from  each  other. 

Preset'  states  (Archil)  fiir  c.ip.  Path,  and  Pharm.  1889, 
237)  that  Lobeline  is  the  only  medicinally  active  principle 
peculiar  to  the  leaves  and  seeds  of  Lobelia  inflata.  It 
kills  warm-blooded  animals  by  paralysing  the  respiration. 
Silva  Nunez  has  recently  most  warmly  recommended  the 
use  of  Lobeline  in  the  treatment  of  brouchitical  dyspnea 
and  spasmodical  asthma.  (Brit.  Med.  J.  1889,  1051.) 
This  alkaloid  is  immensely  superior  to  the  old  Galenic 
preparation  of  lobelia. 

Pseudo-Ephedrine,  CwHlhON.—'Thti  pure  alkaloid  is 
useful  as  a  mydriatic.  It  is  a  crystalline  substance  and  has 
a  faint  but  agreeable  odour.  It  is  easily  soluble  in  alcohol, 
witli  difficulty  in  cold  water,  somewhat  more  readily  in  hot 
water.  Melting  point  (uncorrected)  about  114° — 115  C. 
The  constitution  is  probably — 

CH3NH.CH(CH3).CH.()IK('6H6). 

The  physiological  action    on   the   eye  has  been   investigated 
by   A.  de   Vriesc    (Ann.   Oculist   du    Warlomont,    1889,  iii. 


and  iv.,  183).  The  practical  advantages  in  its  us,-  over 
other  mydriatics  are  summed  up  thus  :  "  It  occasions 
neither  inflammation  nor  disturbances  of  refraction;  it 
doe8  not  modify  the  intra-ocular  pressure,  and  it  can  be 
employed  tor  a  long  time  without  causing  any  injury." 
I  This  Journal,  1889,  724  ;  also  ibid,  304). 

Theobromine    anil   Sodium    Salicylate   ("  Diuretin "). — ■ 

T'liis  is  a  white  crystalline  powder,  but  slightly  soluble  in 
cold  water.  It  is  soluble  in  hot  water  and  in  warm  dilute 
alcohol,  but  insoluble  in  ether  and  in  chloroform.  The  salt 
has  been  clinically  investigated  by  Ch.  Gram  (Therapeut. 
Monatsh.  1890,  10),  who  states  that  it  is  much  more  easily 
absorbed  than  simple  theobromine.  Its  action  is  strongly 
diuretic,  whilst  it  is  devoid  of  any  toxic  properties  and  free 
from  the  peculiar  excitant  influence  on  the  central  nervous 
system  possessed  by  Caffeine.  It  was  first  prepared  by 
Merck  at  the  instance  of  Dr.  Kicgcl  of  Gicsseur. 

Merck's  Bull.  1890  [4],  25— 32. 

Abrin  is  obtained  from  the  seeds  of  Abrus  precatorius 
("Indian  liquorice"  or  "  Jeguirity").  It  is  a  brownish- 
yellow  powder  soluble  in  water,  and  consists  of  an  exceed- 
ingly poisonous  albuminoid  or  proteid  substance  belonging 
to  the  class  of  unorganised  ferments.  In  these  respects  it 
much  resembles  "  Kicin  "  (page  545).  The  lethal  dose, 
according  to  Kobert,  is  only  0*00001  grm.  per  kilo,  of  the 
animal's  weight,  i.e.  1  to  100,000X100.  Hence  the  enormous 
toxicity  of  the  substance  calls  for  extreme  caution  in  its 
preservation,  handliug,  and  exhibition.  Of  high  therapeutic 
interest  is  the  fact  that  Kobert  has  succeeded  in  inducing 
the  well  known  "  Jequiritv  ophthalmia  "  both  by  "  Abrin  " 
and  "  Kicin."     (llrit.  Med.  J.  1889,  105.3). 

Ethylbromide,  C2I/,Br. — This  is  becoming  more  and 
more  recognised  as  superior,  especially  in  small  operations, 
to  chloroform,  and  Gilles  of  Cologne,  after  employing  it 
in  over  450  painful  dental  operations  says: — "Ethylbromide, 
when  chemically  pure,  is  a  most  excellent  general  anaesthetic, 
because  it  acts  promptly  and  certainly,  and  when  employed 
with  due  care,  without  danger.  Its  advantages  over  chloro- 
form, nitrous  oxide, cocaine, and  other  anaesthetics  in  general 
use,  are  so  vast  that  with  the  exception  of  some  rare  and 
very  complicated  cases,  it  must  soon  come  to  be  recognised 
as  the  sole  standard  anaesthetic  iu  dental  surgery."  Both 
C.  E.  Diehl  (Les  nouveaux  Remedes,  1889,  361),  and 
O.  Esehricht  (Deutseh.  med.  Wochenschr.  1889,  15,  31), 
testify  in  similar  terms  to  the  superiority  of  ethylbromide. 
Careful  experiments  instituted  on  the  occasion  of  the  Sixty- 
second  Annual  Meeting  of  German  Naturalists  and  Phy- 
sicians at  Heidelberg,  brought  forth  the  unanimous  verdict 
from  the  meeting  that  ethylbromide  is  not  a  heart  poison. 
The  pure  substance  is  a  colourless,  limpid,  very  mobile  and 
not  readily  inflammable  liquid,  scarcely  soluble  in  water, 
though  miscible  in  all  proportions  with  alcohol,  ether, 
chloroform,  or  fatty  and  ethereal  oils.  Sp.gr.  at  15°,  1-45. 
Boiling  point,  38° — 39°  C.  Shaken  with  an  equal  volume 
of  distilled  water,  pure  ethylbromide  must  not  impart 
to  the  latter  any  acid  reaction  (Absence  of  II Ilr). 
Mixed  with  an  equal  volume  of  pure  cone.  Sulphuric  acid, 
no  colouration  must  arise  in  24  hours.  (Absence  of  ethy- 
lene, ami/I,  or  sulphur  compounds.')  A  few  drops  of 
ethylbromide  thrown  into  a  stratum  of  Rl  solution  about 
3  cm.  deep,  must  not,  in  settling,  show  any  violet  colour. 
(Absence  office  Br.)  The  drug  must  be  kept  in  a  cool, 
dark  place,  and  also  iu  small  dark  coloured,  •■ntirely  tilled 
and  well  Stoppered  bottles,  since  decomposition  ensues 
otherwise  under  the  influences  of  air  and  light. 

Iron  Succinate. — This  is  an  amorphous,  reddish-brown 
powder,  insoluble  in  water  and  alcohol. 

Iu  conjunction  with  chloroform,  it  is  very  efficacious  in 
biliary  calculi  (Buckler,  Therapeutic  notes  in  the  Deutseh. 
med.  Zeit  1889,  79). 

Lanolin  (Anhydrous). — Consists  essentially  of  the  esters 
of  various  fat  acids  with  cholcsteriu.  Lanolin  is  quite 
indifferent  to  solutions  of  salts  of  which  it  is  capable  of 
absorbing  and  retaining  almost  double  its  own  weight.  At 
ordinary  temperatures  it  is  not  attacked  either  by  acids  or 
aqueous  alkaline  solutions  and  its  absorbability  by  the  -kin 
ha-   been  already  referred  to.     (This  Journal,   1886,  578  - 
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580 ;  1890, 356—358.)  To  this  property  it  owes  its  extensive 
use  as  an  ointment-basis.  Anhydrous  lanolin  has  a  melting 
point  of  about  45°  C.  it  is  insoluble  in  ether,  and  it  yields 
homogeneous  mixtures  with  aqueous  and  alcoholic  liquids  as 
well  as  with  fatty  and  ethereal  oils.  Anhydrous  lanolin 
does  not  become  rancid,  and  will  keep  for  any  length  of 
time.  Hence  it  is  the  only  really  eligible  ointment-base  for 
hot  climates.  It  gives  Liebermann's  cholestol  reaction,  and 
also  that  known  as  Salkowsky  and  Vulpius's  chloroform  and 
sulphuric  acid  reaction.  The  full  series  of  reactions  to  be 
fulfilled  by  pure  lanolin  have  been  enumerated  by  Bernhard 
Fischer  (Die  neueren  Arzneimittel,  1888,  68).  The  use  of 
anhydrous  lanolin  is  especially  indicated  when  solutions  of 
salts  or  extracts  in  large  proportions,  are  to  be  incorporated 
with  a  fatty  substance.  When  large  proportions  of  powdered 
medicaments  are  to  be  mixed  directly  with  anhydrous  lanolin 
without  the  intervention  of  water,  it  is  advisable  to  mix 
30  per  cent,  of  olive  oil,  or,  better  still,  vasclin. 

Ricin. — This  is  an  albuminoid  or  proteid  substance. 
It  is  obtained  from  the  seeds  of  the  castor-oil  plant 
(liicinus communis'), and  is  one  of  the  unorganised  ferments 
similar  to  Abrin  (page  ),  and  like  the  latter  has 
enormous  toxic  properties  and  produces  "  Jequirity 
ophthalmia."  Ricin  is  a  white  amorphous  powder,  most 
readily  soluble  in  a  10  per  cent,  solution  of  sodium  chloride. 
Pure  ricin  in  aqueous  solution  has  a  neutral  reaction.  The 
high  toxic  powers  of  ricin  hold  no  relation  to  the  familiar 
effects  of  castor  oil.  Intravenously  administered  ricin  gives 
lethal  effects  in  doses  even  below  0-00003  grm.  per  kilo,  of 
the  animal's  weight  (3  to  100,000,000).  The  lethal  dose  bj 
mouth,  for  a  human  being  (132  lb.)  would  be  about 
0-18  grm.  (2J  grains).  Solutions  of  ricin  on  being  boiled 
entirely  lose  their  active  properties,  whilst  dry  ricin  sustains 
a  temperature  of  100  C.  intact.  Kobertand  Stillmark,  who 
have  investigated  its  physiological  action  (Arbeiteu  des 
Pharm.  Inst.  :u  Dorpat,  1889,  3,  59),  also  found  other 
and  siinilar  poisonous  albuminoids  in  the  seeds  of  many 
species  of  Iiicinus,  in  those  of  Croton  Tiglium  (croton-oil 
plant),  Barbadoes  nuts  (seeds  of  Jalropha  Curcas),  and 
Jequirity. 


Synthetic  Carbolic  Acid.    A.  Schneider.    Pharm.  ( '.  If .  N.  I  .. 
1890,  08. 

In  order  to  determine  whether  synthetic  carbolic  arid  turn. 
red  under  the  same  conditions  as  coal-tar  carbolic  acid,  the 
author  has  investigated  the  action  of  various  metals,  wood, 
cork,  See.,  and  finds  that  the  colouration  is  due  to  the 
presence  of  traces  of  copper,  which  are  probably  derived 
from  the  vessels  in  which  the  substance  is  distilled. — J.  B.C. 


The  Action  of  Saccharin.     V.  Jesseu.     Arch.  f.  Hygiene, 
1890,  04. 

The  easily  soluble  saccharin  is  without  action  on  the 
malting  of  starch  by  means  ol  ptyalin,  and  has  a  slightly 
retarding  action  in  the  peptonismg  of  albumen.  The 
presence  of  large  quantities  of  saccharin  has  no  effect,  on 
the  digestion  of  milk  or  on  the  digestive  organs  themselves. 
By  the  daily  use  of  *1 — '2  grm.  over  a  period  of  three 
months  the  author  has  observed  no  injurious  action  in 
several  cases,  and  the  author  has  himself  taken  5  grms. 
per  diem  without  any  unpleasant  effects.  In  27  hours  the 
last  trace  of  saccharin  is  discharged  in  the  urine.  Pure 
saccharin  has  a  slightly  retarding  action  upon  bacterial 
ferments  ;  but  none  in  the  case  of  pathogenic  ferments. 

—J.  B.  C. 


The  Action  of  Light  on  Phosphorus  and  on  some  of  the 
1'ropcrties  of  "  Amorphous"  Phosphorus.  A.  Pedler. 
Proc.  Chem.  Soc.  (82),  1890,  66—07. 

As  part  of  an  extensive  series  of  experiments  on  the  action 
of  strong  light  on  substances,  the  author  has  studied  its 
effect    on    phosphorus,    and    has   therehy    been   led  also  to 


examine  and  compare  the  several  forms  of  allotropic 
phosphorus,  viz.,  that  produced  by  the  action  of  light  oidy, 
that  produced  at  moderate  temperatures,  the  commercial 
form,  and  also  rhombohedral  or  metallic  phosphorus 
prepared  by  dissolving  phosphorus  in  lead  at  high  tempe- 
ratures. 

The  conclusion  is  arrived  at  that  the  term  "  amorphous 
phosphorus  "  is  a  distinct  misnomer,  and  that,  so  far  from 
commercial  "  amorphous"  phosphorus  constituting  a  sepa- 
rate allotropic  modification  of  the  clement,  it  is  in  reality 
the  same  substance  as  the  form  called  rhombohedral  or 
metallic  phosphorus,  the  very  slight  differences  in  character 
noticed  between  the  substances  in  question  being  explained 
by  the  difference  in  the  state  of  division  and  the  slight 
variations  conditioned  by  their  mode  of  formation.  Whether 
the  term  amorphous  phosphorus  can  he  truly  applied  to  the 
forms  made  by  the  action  of  light  is  open  to  grave  doubt  ; 
even  in  this  case  there  appears  to  he  distinct  evidence  of 
crystalline  form,  although  in  some  instances  a  form  which 
appeared  to  be  amorphous  was  obtained.  It  is  suggested 
that  it  would  be  better  to  altogether  discard  the  use  of  the 
term  amorphous  phosphorus. 

The  author  finds  that  when  phosphorus  Is  exposed  to 
light  in  contact  with  liquids  containing  oxygen,  such  as 
alcohol,  it  tends  to  enter  into  action  with  them.  He  arrives 
nt  the  conclusion  that  neither  in  vacuo  nor  at  ordinary 
pressures  is  there  any  change  whatever  of  red  into  ordinary 
phosphorus  at  260J  as  ordinarily  stated  ;  and  that, practically, 
no  change  occurs  up  to  temperatures  of  nearly  358°,  above 
which,  in  vacuo,  change  takes  place,  hut  exceedingly  slowly, 
even  up  to  445°.  He  also  describes  experiments  which 
tend  to  show  that  red  phosphorus  is  not  permanent  in  air, 
as  commonly  supposed. 


PATENTS. 


A  Method  of  producing  a  Substitute  for  Musk.  A.  Baur, 
Gispersleben,  Germany.  Eng.  Pat.  4963,  March  21, 
18S9.     id. 

Toluene  is  heated  with  the  chloride,  bromide,  or  iodide  of 
butyl  in  presence. of  aluminium  chloride  or  bromide,  and  the 
resulting  hydrocarbon  Cn  H10  distilled  off  from  the  products 
of  the  reaction  by  means  of  steam.  The  distillate  is 
fractionated,  and  the  product  of  boiling  point  1  70 J — 200° 
nitrated  with  a  mixture  of  fuming  nitric  and  sulphuric 
acids.  It  is  this  nitro-product,  which  is  separated  by 
precipitation  with  water  and  recrystallisation  from  alcohol, 
that  possesses  it  strong  smell  of  musk. — 0.  A.  Iv. 


Improvements  in  the  Manufacture  of  Ethyl  Mercaptan, 
( >.  .1.  Steinhart,  London.  Eng.  Pat.  6494,  April  16. 
1889.     id. 

The  object  of  the  invention  is  to  prepare  pure  ethyl 
mercaptan  from  ordinary  methylated  spirits.  One  part  by 
weight  of  ordinary  methylated  spirits  is  mixed  with  two 
parts  of  concentrated  sulphuric  acid,  and  the  mixture  gently 
heated  over  the  water-bath  for  an  hour.  The  solution  is 
then  poured  into  cold  water,  neutralised  with  an  alkaline 
carbonate  and  evaporated,  whereby  the  greater  part  of  the 
alkaline  sulphate  as  well  as  resinous  matters,  due  to 
impurities  in  the  spirit,  are  removed.  The  impure  sulpho- 
vinate  solution  is  then  heated  with  a  strong  aqueous 
solution  of  potassium  sulphydrate  ami  the  product  of  the 
reaction  distilled  from  the  water-bath,  when  the  bulk  of  the 
methyl  mercaptan  escapes  owing  to  its  low  boiling  point, 
whilst  the  ethyl  mercaptan  is  condensed  and  collected.  The 
product  is  further  purified  by  careful  fractional  distillation. 

The  patentee  also  converts  the  methylated  spirits  into 
crude  ethyl  chloride,  and  treats  this  product  with  an 
alcoholic  solution  of  potassium  sulph-hydrate,  the  resulting 
mercaptan  being  purified  as  described  above. — 0.  A.  K. 
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Process  of  Manufacturing  Coumarone.  A.  A.  Vale,  London. 
From  The  Chemische  Fabriken  Action  Gescllschaft, 
Hamburg,    Germany.     Eng.    Pat.    H-i,    January    -7, 

1890.     4,1. 

Naphtha,  or  the  li^ht  tar  oils  freed  from  pyridine  bases 
and  phenols  are  well  fractionated  so  as  to  separate  the  portion 
boiling  between  165° — 175°,  and  the  contained  coumarone 
precipitated  as  the  pierate,  CaH6O.C6H2(NOs)3.OH,  by  the 

addition  of  the  requisite  amount  of  picric  acid.  The  crystals 
are  dried  and  decomposed  by  hot  water  or  dilute  alkali,  and 
the  liberated  coumarone  removed  by  distillation  with  steam, 
the  picric  acid  employed  being  recovered  from  the  residue. 
(S,,-  this  Journal.  1890,  275. )— C.  A.  K. 


Properties  of  the  Acid  Firing-Bath.  A.  Lainer.  Phot 
loir.  1890,  16—18.  (Compare  this  Journal,  1889,  637  ; 
1890,  102.) 

A  strong  acid  fixing-bath,  made  by  mixing  equal   parts  of 

sodium  thiosulphate  solution  and  sodium  hydrogen  sulphite 
solution,  gradually  removes  fog  from  gelatin  negatives 
without  any  sensible  loss  of  detail  and  without  injuring  the 
film.  The  reducing  action  is  greatly  accelerated  by  addition 
of  a  very  small  quantity  of  potassium  ferricyanide.  The 
acid  fixing-bath  also  reduces  the  intensity  of  prints  on 
albumen  paper,  gelatino-chloride  paper,  &c.,  but  at  the 
same  time  alters  their  colour ;  it  is  also  superior  to  sodium 
thiosulphate  alone  as  an  accelerator  in  conjunction  with  the 
ferrous  oxalate  developer,  as  Belitski  has  already  stated. 
It  will  also  remove  brown  stains  resulting  from  mercurial 
intensification  or  from  contact  of  the  moisl  film  with  paper 
containing  silver  nitrate.  Silver  sulphide  is  precipitated 
much  more  readily  from  waste  acid  fixing-bath  than  from 
the  ordinary  neutral  bath. — C.  H.  11. 


XXI.-PHOTOGKAPHIC  MATERIALS  AND 
PROCESSES. 


Intensification  •>!'  Negatives.     ('.  Jones.     Phot.  J.  14, 
40— 43. 

The  author  proved  by  direct  experiment  that  when  mercuric 
chloride  acts  on  the  metallic  silver  composing  the  image  on 
an  ordinary  gelatin  plate,  silver  chloride  and  mercurous 
chloride  are  formed  in  strict  accordance  with  the  equation 
Ag  +  HgCl.,  =  AgCl  +  HgCl.  The  properties  of  the  pro- 
duct lead  to  the  conclusion  that  it  is  a  definite  double 
chloride  and  not  merely  a  mixture.  When  sodium  sulphite 
comes  in  contact  with  silver  chloride  the  latter  is  dissolved 
and  probably  silver  sulphite  is  formed.  When  mercurous 
chloride  is  treated  with  sodium  sulphite  half  the  mercury  is 
reduced  to  the  metallic  state  and  half  dissolves  in  the  form 
of  mercuric  sodium  sulphite.  The  sulphite  is  not  oxidised 
and  does  not  act  as  a  reducing  agent.  When  mercurous 
silver  chloride  formed  in  accordance  with  the  first  equation 
is  treated  with  sodium  sulphite,  all  the  chlorine,  three- 
fourths  of  the  mercury,  and  half  the  silver  are  dissolved, 
the  remaining  mercury  and  silver  being  reduced  and  forming 
the  image.  The  reaction  is  represented  by  the  equation 
I  BgAgClj  =  3HgCls  +  2  AgCl  +  Ag.:Hg,  the  two  chlorides 
being  dissolved  by  the  sulphite.  Whether  this  reaction 
results  in  an  increase  in  the  opacity  of  the  image  depi  ads 
mainly  on  the  physical  character  of  the  film  and  of  the 
original  deposit.  The  author  is  unable  to  confirm  the  state- 
ments that  the  opacity  of  the  image  can  be  indefinitely 
increased  by  repeating  the  process  several  times  or  can  be 
reduced  by  treating  with  sodium  thiosulphate. 

Ferrous  oxalate  reduces  mercurous  chloride  and  silver 
chloride  separately  to  the  metallic  state,  and  it  likewise 
reduces  mercurous  silver  chloride  completely.  A  method  of 
intensification  which  enables  the  operator  to  control  the 
opacity  of  the  resulting  image  is  to  immerse  the  negative  in 
a  saturated  solution  of  mercuric  chloride  mixed  with  0-2  to 
0-3  per  cent,  by  volume  of  strong  hydrochloric  acid. 
When  all  the  silver  has  been  coin  cited  into  silver  chloride 
the  plate  is  well  washed  and  treated  with  a  ferrous  oxalate 
developer  made  by  mixing  6  parts  of  a  saturated  solution 
of  potassium  oxalate  with  1  part  of  a  saturated  solution  of 
ferrous  sulphate.  All  the  mercuric  chloride  must  be  washed 
out  of  the  film  before  applying  the  ferrous  oxalate,  and  the 
latter,  which  acts  somewhat  slowly,  must  also  be  thoroughly 
washed  away.  If  the  resulting  image  be  again  treated  with 
mercuric  chloride,  followed  by  ferrous  oxalate,  a  further 
increase  in  opacity  will  result.  A  third  treatment  gives 
still  more  opacity,  and  thus  the  image  can  be  gradually 
built  up  to  any  required  density. — C.  H.  15. 


Silver  in  the  Fixing  Bath    used  fur    Gelatin   Negatives. 
A.  Lainer.     Phot.  Corr.  1890,  70. 

Ax  old  fixing  bath  was  found  to  contain  1S4  ^rnis.  of  silver 
per  hectolitre.  In  order  to  obtain  this  quantity  of  silver 
about  1,230  plates  of  cabinet  size  must  have  been  t\\'d. 

— C.  II.  1!. 


Formaldehyde  Sodium  Bisulphite  (is  an  Addition  to 
Gelatino-Bromide  Emulsion  and  to  Developers.  J.  M. 
Eder.     Phot.  Corr.  1890,  105—107. 

Addition  of  formaldehyde  sodium  bisulphite  to  an  emulsion 
does  not  materially  accelerate  the  process  of  ripening,  but 
tends  to  produce  fog,  and  gives  no  appreciable  increase  in 
sensitiveness.  When  added  to  the  ordinary  pyrogallol 
developer  its  effect  is  uncertain,  although  in  some  cases  a 
greater  amount  of  detail  is  obtained  in  the  resulting  image. 
Immersion  of  an  exposed  plate  in  a  solution  of  1  part  of  the 
salt  in  1,000  to  2,000  parts  of  water  previous  to  development 
with  ferrous  oxalate  reduced  the  time  required  for  develop- 
ment and  gave  an  image  with  a  greater  amount  of  detail,  in 
this  respect  behaving  like  a  \  cry  dilute  solution  of  sodium 
thiosulphate.  In  order  to  avoid  fog,  however,  it  is  desirable 
to  wash  the  plate  after  removing  it  from  the  preliminary 
bath  and  before  placing  it  in  the  ferrous  oxalate  solution. 

—C.  11.15. 


Magnesium  Chloride  as  a  Fixing  Agent.     Liesegang. 
Phot.  Arch.  1890,76. 

MAGNESIUM  chloride  dissolves  silver  chloride  from  paper 
prints  as  completely  as  sodium  thiosulphate  does.  Fixing 
proceeds  somewhat  rapidly,  the  colour  of  the  image  is  much 
less  affected  than  when  thiosulphate  is  used,  and  the  excess 
of  the  fixing  agent  is  readily  washed  out  of  the  paper. 

— C.  H.  IS. 


PATENTS. 

Improvements  in  the  Production  of  Developers  for  Photo- 
graphic Use.  H.  W.  Jones,  Coventry.  Fug.  Pat.  8085, 
May  15,  1889.     id. 

An  alkaline  sulphite,  preferably  crystallised  sodium  sulphite, 
is  heat!  d  until  all  water  of  crystallisation  i-  expelled,  when 
it  is  ground  with  quinol  (hydroquinone)  preferably  in  equal 
proportion,  sodium  bromide  being  added  in  quantity 
amounting  to  one-tenth  of  the  whole  mixture.  The  powder 
is  moistened  with  dilute  sulphurous  acid,  partially  dried, 
forced  through  a  sieve  with  40  meshes  to  the  inch,  dried 
at  a  gentle  heat,  and  the  granular  product  compressed  into 
discs,  tablets,  or  pellets  by  mean-  of  a  powerful  press. 

— C.  II.  B. 
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Improvements  in  Apparatus  for  the  Manufacture  of 
Photographic  Films.  A.  J.  Boult,  London.  From 
G.  Eastman,  Rochester,  U.S.A.  Eng.  Pat.  19,896, 
December  10,  1889.     8<i. 

Am  apparatus  for  the  manufacture  of  flexible  transparent 
films  from  a  solution  of  nitrocellulose  and  camphor  in 
volatile  solvents.  It  consists  of  a  long  bed-plate  of 
polished  plate  glass  or  any  other  suitable  material  having 
a  polished  or  dead  suface.  Over  this  travels,  in  a  longi- 
tudinal direction,  the  spreading  apparatus,  which  consists 
of  a  hopper  holding  the  solution  and  a  transverse  spreading 
blade  made  in  sections  and  fitted  with  automatic  adjusting 
mechanism  which  compensates  for  any  deviation  of  the 
bed-plate  from  a  true  level.  Over  the  bed-plate  slides  a 
light  cover  which  protects  the  film  from  dust  during  evapo- 
ration and  also  enables  part  of  the  solvent  to  be  recovered, 
the  vapours  being  drawn  off  from  under  the  cover  by 
means  of  an  exhaust  fan  placed  at  one  end.  The  machine 
is  also  provided  with  an  apparatus  for  cutting  the  film 
into  narrower  strips  and  reeling  the  latter  off  on  spools. 
When  the  film  is  to  be  used  as  a  support  foi  gelatino- 
bromide  emulsion,  the  film  is  coated  whilst  still  on  the 
bed-plate,  to  which  it  adheres  somewhat  firmly.  After  the 
emulsion  has  set  and  dried  the  coated  film  is  cut  and  reeled 
off— C.  H.  B. 


XXII.-EXPLOSIVES.  MATCHES,  Etc. 

PATENTS. 

.1  Machine  for  the  Continuous  manufacture  and  Boxing 
of  Matches.  L.  Cobbaert,  Grammont,  Belgium.  Kng. 
Pat.  6595,  April  17,  1889.     Is.  Id. 

"Tins  invention  has  for  its  object  the  construction  of  a 
machine  by  means  of  which  the  manufacture  of  matches  is 
made  to  constitute  a  single  continuous  operation,  that  is  to 
say,  all  the  operations  of  this  manufacture,  such  as  the 
placing  in  presses  frames  of  the  stems  of  the  matches,  the 
coating  of  the  same  with  paraffin,  the  dipping  thereof  into 
the  chemical  igniting  compound,  the  drying,  removing  from 
the  frames,  and  packing  into  boxes,  which  up  to  the  present 
have  been  carried  out  by  hand  by  means  of  separate 
apparatus,  are  all  effected  by  means  of  one  and  the  same 
machine."  In  order  to  understand  this  long  and  complex 
specification  it  is  necessary  to  consult  the  numerous 
drawings  which  accompanj-  it,  and  which  are  fully  described 
in  the  text. — W.  M. 


Improvements  in   Solidified  Pyrotechnic  Powders,  and  in 

tin'  Method  of  Converting  the  same  into  Solid  Form  for 
<  'onvenience  in  Transportation,  Storage,  and  Combus- 
tion. ]'.  .Jensen,  London.  From  H.  G.  Underwood, 
Milwaukee,  U.S.A.    Eng.  Pat.  1884,  February  4, 1890.  id. 

The  object  of  this  invention  is  to  convert  pyrotechnic 
powders,  such  as  "  red  lire,"  into  the  solid  form,  and  this 
is  attained  by  "adding  a  small  quantity  of  alcohol  to  the 
powdered  ingredients,  and  mixing  the  whole  thoroughly 
together  in  a  water  bath  at  a  temperature  of  200"  F.  until 
the  mass  is  in  a  soft  pasty  condition,  anil  then,  while  still 
warm,  pressing  the  mass  into  moulds  previously  coated  with 
vaseline  or  other  analogous  substance,  and  leaving  it  there 
until  cool  and  hardened." — \V.  M. 


XXIII.-ANALYTICAL  CHEMISTKY. 

Besearch  on  the  Action  of  Metals  upon  Sulphuric  Acid. 
A.  Ditte.     Ann.  Chim.  Phys.  1890, 19,  68. 

The   author   divides     the   metals   which   are   attacked    by 
sulphuric  acid  into  two  groups. 

First,  those  which  are  acted  on  only  with  warm  and  con- 
centrated acid.  There  is  a  regular  production  of  sulphurous 
acid  and  no  secondary  reaction.  In  this  group  are  silver, 
mercury,  copper,  lead,  and  bismuth. 

The  second  group  consists  of  the  more  easily  attacked 
metals  which  are  affected  by  acid  of  any  strength,  more  or 
less  energetically.  The  main  product  'of  the  reaction  is 
hydrogen,  which  is  produced  in  the  cold,  and  seldom  ceases 
on  heating.  Sulphurous  acid  is  only  formed  when  warm 
concentrated  acid  is  used,  the  temperature  at  which  it  is 
produced  varying  with  the  metal  employed.  The  quantity 
increases  with  the  temperature.  The  amount  of  hydrogen 
varies  inversely,  and  at  a  high  temperature  it  ceases  entirely, 
and  only  pure  sulphurous  acid  is  formed.  The  production 
of  the  latter  decreases  on  diluting,  and  a  point  is  reached 
at  which  it  ceases,  and  hydrogen  is  alone  produced. 

Bj'  regulating  the  concentration  of  the  acid  anil  the 
temperature  a  known  mixture  of  the  gases  can  be  obtained. 

This  reaction  does  not  hold  good  with  certain  metals,  such 
as  magnesium,  which,  by  acting  on  sulphurous  acid,  produce 
hydrogen.  Here  the  secondary  reaction  assists  the  chief 
one  by  increasing  the  amount  of  hydrogen,  and  the  gas 
contains  no  foreign  elements.  In  other  cases,  when  by  the 
action  of  sulphurous  acid  a  sulphide  is  formed,  the  main 
reaction  is  interfered  with.  Sulphuretted  hydrogen  i^ 
produced,  and  reacts  with  the  sulphurous  acid;  both  are 
decomposed  and  sulphur  is  deposited.  If  the  metals  and 
acid  he  brought  together  in  such  a  way  as  to  prevent  the 
formation  of  sulphurous  acid,  then  no  sulphuretted  hydrogen 
will  be  produced,  and  pure  hydrogen  will  be  obtained.  To 
this  second  group  belong  : — Magnesium,  manganese,  nickel, 
cobalt,  iron,  zinc,  cadmium,  aluminium,  tin,  and  thallium, 
and  probably  also  the  alkaline  metals.     (See  page  549.) 

— D.  A.  S. 


The  "  Gasvolumeler,"  an  Apparatus  for  dispensing  with 
Beduction  Calculations  in  Measuring  Gas  Volumes. 
G.  Lunge.  Zeits.  f.  angew.  Chem.  1890,  139 — 141. 
I.\  technical  gas  analysis  a  considerable  amount  of  time  is 
taken  up  by  calculations  for  reducing  gas  volumes  to 
standard  temperature  and  pressure.  In  pure  gas  analysis 
the  inconvenience  is  not  so  great;  for  technical  purposes 
the  initial  and  end  temperature  and  pressure  may  he  taken 
as  the  same,  owing  to  the  short  duration  of  the  experiment, 
and  for  more  accurate  purposes  "  compensators  "  have  been 
devised.  Where,  however,  the  gas  to  be  measured  is  evolved 
from  a  weighed  quantity  of  a  liquid  or  solid  (so  that 
volume  and  weight  have  finally  to  be  connected)  the  matter 
is  different,  and  readings  of  thermometer  and  barometer 
have  to  be  made,  and  then  the  necessary  calculations  arc 
to  be  gone  through.  Tables  of  reduction  have  certainly 
been  compiled  for  reduction  of  gases  at  various  temperatures 
and  pressures  (Dingl.  Polyt.  J.  231,  522),  but  still  readings 
of  thermometer  and  barometer  have  to  he  made,  and  part  of 
the  time  only  is  saved.  To  further  reduce  the  time  occupied 
and  to  render  the  technical  chemist  in  this  department  to 
a  goat  extent  independent  of  temperature  and  atmospheric 
pressure  the  present  apparatus  has  been  constructed. 

By  means  of  a  T-tubc,  1)  (Fig.  1),  and  thick-walled 
rubber  tubing,  are  connected  the  three  tubes  A,  B,  C.  A  is 
for  measuring  the  gas  ;  it  may  be  any  form  of  nitrometer, 
a  Bunte's  burette  or  other  convenient  burette.  B  is  the 
"  reduction  tube,"  which  has  at  its  upper  end  a  spherical  or 
cylindrical  bulb.  The  volume  to  the  first  mark  is  100  cc, 
the  remaining  narrow  portion  of  the  tube  being  calibrated 
up  to  130  — 140  cc.  in  divisions  representing  IJ-cc.  This 
"  reduction  tube "  is  set  once  for  all  at  the  beginning  of 
work  by  observing  thermometer  and  barometer,  calculating 
the  volume  which  100  cc.  of  perfectly  dry  air,  measured 
at   o    C.  and   760  mm.,  would  occupy  under   the  existing 
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conditions.  This  quantity  of  air  is  then  introduced,  and  the 
tube  closed  by  means  of  the  stop-cock  shown,  or  by  fusing 
up  the  inlet  (having  in  place  of  the  inlet  tube  shown  in  the 
Figure  a  tube  of  capillary  bore).  If  it  be  necessary  to 
measure  the  gas  moist  a  drop  of  water  is  introduced  into 
this  tube,  and  of  course  in  the  calculation  necessary  the 
barometric  pressure  must  be  reduced  by  the  vapour  tension 
of  water  ;  if  the  gases  are  to  be  measured  perfectly  dry  (as, 
for  instance,  when  using  the  nitrometer  with  sulphuric  acid), 
a  drop  of  sulphuric  acid  takes  the  place  of  the  water. 
('.  is  the  pressure  or  levelling  tube. 

Fig.  1 . 


If  necessary  for  the  purpose  of  regulating  the  temperature 
A  and  IS  may  be  surrounded  with  water-jackets.  A,  ]i,  and 
C  are  supported  by  spring  clamps.  It  is  easily  seen  that 
when  by  raising  C  the  level  of  the  mercury  in  I!  has  been 
forced  up  to  the  mark,  100,  exactly  the  amount  of  pressure 
is  exerted  by  C  as  will  compress  the  gas  in  B  to  its  volume 
under  standard  conditions. 

In  taking  a  reading  A  and  H  must  he  levelled  and  the 
mercury  level  in  1!  must  have  been  brought  up  to  100.  The 
volume  shown  on  A  is  then  the  volume  reduced  to  standard 
temperature  and  pressure.  In  eases  where  thegas  is  generated 
in  A  itself,  or  where  the  pas  is  transferred  to  A,  this  is  all 
that  need  he  done.  If.  however,  the  pas  is  generated  in  a 
side  apparatus,  as  shown  in  lip.  1.  A  ami  (  must  first  be 
levelled  and  the  stop-cock  of  A  then  cdosed  so  that  the  pas 
in  A  is  collected  at  atmospheric  pressure.  After  this 
reduction  may  be  effected  as  already  explained. 

In  nitrogen  determinations  by  Dumas'  method,  A  contains 
caustic  potash  as  well  as  mercury  ;  this  is  compensated  by 
having  on  the  reduction  tube,  B,  -a  mark  at  a  distance  below 


the  100  mark  equal  to  one-tenth  of  the  height  of  the  caustic 
potash  col  a  niu  (sp.  gr.  of  the  caustic  potash  equals  one-tenth 

sp.  gr.  of  mercury)  ;  when  taking  a  reading  the  mercury  in 
B  must  be  at  LOO,  and  that  in  A  must  be  on  a  level  with 
this  new  lower  mark  of  1(.  Similar  allowance  may  be  made 
in  nitrometric  determinations,  but  the  ease  is  here  more 
difficult,  owing  to  the  variations  in  the  quality  and  specific 
gravity  of  the  sulphuric  acid  used.  It  is  better  in  such 
cases  i"  liberate  the  pas  in  a  separate  vessel  and  transfer 
subsequently  to  the  burette  for  reduction  and  measurement. 
Kip.  13  shows  a  convenient  form  of  apparatus.  Of  course 
the  working  part  E,  Y  need  not  he  graduated.  Before 
beginning  the  operation  the  mercury  is  made  to  till  E  with 
the  side  tube  a,  which  side  tube  is  then  capped  with  a 
caoutchouc  stopper  to  prevent  escape  of  the  mercury  during 
subsequent  shaking.  A,  with  its  side  tube  c,  is  also  com- 
pletely tilled  with  mercury.  The  substance  under  examina- 
tion, and  subsequently  the  acid,  are  added  through  C  as 
usual.  To  transfer  the  pas  from  E  to  A,  the  cap  b  is 
removed  and  a  is  fitted  to  e  by  means  of  the  rubber  connec- 
tion d.  F  is  then  raised  and  (.'  lowered,  the  taps  are 
carefully  opened,  ami  transference  effected  until  the  acid  in 
E  just  tills  e. 


Tip 


A  further  saving  of  time  may  be  effected  in  works,  where 
the  instrument  i~  to  he  used  for  always  one  and  the  same 
object,  by  marking  on  the  pas-burette  or  nitrometer  the 
weight    in   milligrams   corresponding  to  certain   volumes  ; 

this    may    he    done   either    instead   of    or  alongside    the    CC 

divisions;  or  by  using  a  fixed  quantity  of  substance, per- 
centages may  he  marked  off  directly.  For  nitrogen 
determinations  by  Dumas'  method  1  cc.  of  nitrogen  under 
norma]  conditions  weighs  1"254  mgrm.  In  the  case  of 
azotometric   determinations   of    ammoniacal    nitrogen   (by 
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sodium  hypobromite)  the  graduations  may  be  made  to 
represent  ammonia.  Correction  must  be  made  in  graduat- 
ing, however,  for  the  incompleteness  of  the  reaction. 
Tables  giving  the  corrections  have  been  introduced,  but  the 
author   has    shown  (('hem.    hid.  1885,  165)  that   these  may 


be  dispensed  with,  and  that  it  is  sufficient  to  make  a 
correction  of  2 -5  per  cent.  For  urea,  however,  the  correction 
is  9  per  cent. 

The  following  table  shows  substances  for  which  gasometrio 
methods  are  used  : — 


Substance. 


Basis  to  which 

Percentages  aro 

Calculated. 


( trganic  substances 

Ammonia  salts 

Do 

Urine 

Bone-charcoal,  &c 

Do.  

Pyrolusite 

Bleaching  powder 

Potassium  permanganate. . . 

Chili  saltpetre 

Nitrous  bodies 

Do 

Do 

Do 

Nitroglyeerol,  dynamite,  &c. 

Do.  do. 

Nitrocellulose,  pyroxylin . . , 


Method  Employed. 


Gas 
Evolved. 


l  cc.  of  <  ias 

=  a. gnu.  of  Basis. 

(Col.  II.) 


Nitrogen 

Dumas' 

N 

1-254 

Do. 

Hypobromite 

N 

r->.r 

Ammonia 

Do. 

N 

1-561' 

Urea 

li„. 

N 

2' !):,:!* 

Carbon  dioxide 

Decomposed  with  UC1 

a  >, 

raw 

Calcium  carbonate 

Do. 

CO, 

■lies 

Manganese  dioxide 

By  HA 

0 

3-SS2 

Chlorine 

Do. 

0 

1-5835 

Oxygen 

Do. 

o 

0"715 

Sodium  nitrate 

Nitrometer 

NO 

3'805 

N203 

Do. 

NO 

1-701 

1 1 M ), 

Do. 

NO 

2-820 

Nitric  acid  36°  B. 

Do. 

NO 

5-330 

Sodium  nitrate 

Do. 

NO 

3-805 

Trinitroglyecrol 

Do. 

NO 

3-387 

Nitrogen 

Do. 

NO 

0-6207 

Do. 

Do. 

NO 

0-0267 

*  The  corrections  above  referred  to  have  here  already  been  made. 


— T.  I,.  1!. 


Action  of  Sulphuric  Acid  on  Aluminium.      A.  Ditte. 

Compt.  Bend.  110,  573 — 570. 

As  the  heat  of   formation  of   aluminium  hydrate  is  195-8 

calories,  aluminium  should  decompose  dilute  sulphuiic  acid, 

and  even  water,  at  the  ordinary  temperature. 

The  author  finds  thai  when  a  plate  of  aluminium  is 
immersed  in  dilute  sulphuric  acid  (2-5  in  1(10  of  water) 
there  appears  to  be  no  action  ;  but  this  is  due  to  the  fact 
that  an  immediate  action  does  take  place,  hut  is  at,  once 
checked  by  the  smooth  surface  of  the  metal  becoming 
covered  with  a  continuous  layer  of  hydrogen,  which  prevents 
further  contact  of  the  acid  and  metal.  In  the  course  of 
days  bubbles  of  hydrogen  detach  themselves  from  the 
metal,  the  surface  of  which  thus  becomes  roughened, 
giving  points  from  which  bubbles  can  detach  themselves 
with  increasing  rapidity  till  all  the  metal  dissolves  ;  in  a 
vacuum  the  action  is  more  rapid  as  the  hydrogen  detaches 
itself  more  cpiickly.  The  behaviour  of  aluminium  is  thus 
exactly  similar  to  that  of  amalgamated  zinc. 

The  presence  of  a  trace  of  the  chloride  of  any  metal 
which  can  be  easily  reduced  by  the  aluminium,  and  is 
insoluble  in  dilute  sulphuric  acid,  will  hasten  the  dissolution 
of  the  aluminium  in  the  acid  by  forming  a  deposit  on  its 
surface,  thus  breaking  the  continuity  of  the  layer  of 
hydrogen. 

The  behaviour  of  aluminium  in  a  solution  of  aluminium 
sulphate  is  exactly  similar  to  its  behaviour  in  dilute  acid, 
a  basic  aluminium  sulphate  being  formed  in  this  case  j  the 
action  is  accelerated  by  removing  the  pressure  on  the 
surface  of  the  liquid,  or  by  adding  an  easily  reducible 
chloride. 

It  is  for  the  same  reason  that  aluminium  does  not  appear 
to  reduce  copper  sulphate  in  dilute  sulphuric  acid ;  the 
presence  of  a  trace  of  reducible  chloride  immediately  brings 
about  the  reduction  by  breaking  the  continuity  of  the 
layer  of  hydrogen ;  time  produces  the  same  result.  (See 
page  547.)— A,  G.  B. 


On  the  State  of  Chemical  Equilibrium  assumed  by  a 
Gaseous  Solution  originally  Homogeneous,  of  which  One 
Part  is  kept  at  a  higher  Temperature  than  the  Best. 
1'.  van  Berchem.     Compt.  Bend.  110,  82—84. 

A  CONTINUATION  of  the  researches  of  Ludwig  (Wiener 
Ber.  185C,  20,  339)  and  Soret  (Archiv.  des  Sciences  Phys. 
et  Nat.  1879,  2,  48,  and  1880,  4,  209;  and  Compt.  Rend. 
91,  289)  on  salt  solutions.  The  author  has  studied 
solutions  of  hydrochloric  acid  and  ammonia  contained  in 
tubes,  of  which  one  part  was  kept  at  a  temperature  of  50°, 
the  other  at  14°,  for  intervals  varying  from  14  to  42  days. 
He  finds  that,  as  with  the  salt  solutions  examined  by  Soret, 
concentration  of  the  body  dissolved  takes  place  in  the 
colder  portion  of  the  solution,  the  difference  of  composition 
varying  from  about  ^  to  3  per  cent,  for  hydrochloric  acid 
solutions,  from  -2  to  2  per  cent,  for  ammonia  solutions. 
Between  these  limits  the  results  obtained  were  very 
inconstant. — P.  J.  H. 


The  action  of  Copper  Salts  on  Metallic  Cyanides. 
E.  Varet.     Compt.  Bend.  HO,  147—149. 

Whkn*    cupric   halogen   salts  are   heated    in    solution  with 

mercuric  cyanide,  they  are  reduced  and  cyanogen  is  evolved, 

and  a  series  of  double  salts — 

2  Hg(CN).:,HgBr„Cu„(CN)2 
8  Hg(CN)2,3HgBr„,4Cu.-(CN)2 
2  Hg(CN)„,HgCl„,Cu2(CN)o,  &c. 

is  obtained,  varying  with  the  relative  proportions  of  mercury 

and  copper  salts  present.     When  the  copper  salt  is  in  large 

excess,  cuprous  cyanide  only  is  formed. 

The  author  concludes  from   results   in   this  and  former 

papers  that — 

(1)  the  halogen  salts  of  copper  act  on  all  cyanides  ; 

(2)  that  the  oxysalts  of  copper  act  on  all  cyanides  but 
those  of  mercury  and  silver. 

Hence  these  two  last  sails  seem   to   have   a    peculiar  consti- 
tution, and  to  possess,  as   Berthelot   suggests,  the  formula; 


r,r,o 
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Ag2(CN)2  and   Bg(CN)3.     The  author  considers  that  the 
cyanogen  radicles  are  linked  together  in  these  salts  and  are 
independent  in  all   other  cyanides  (including   thai   of   zinc, 
which  has  been  regarded  by  some  authors  as  anomalous). 
—  1'.  .1.11. 

On  the  Strength  of  Reagents.     1!.  Blochmann. 

Ber.  23,  31—35. 
The  author  suggests  that  in  order  to  introduce  some 
uniformity  into  the  strength  of  laboratory  reagents,  the 
solutions  should  have  a  relation  to  the  molecular  weight  of 
the  substance  dissolved,  aud  lias  drawn  up  tables  giving  a 
convenient  strength  whilst  keeping  to  the  principle  of 
equivalent  weights.  The  following  series  are  made  up  so 
as  to  be  of  twice  the  normal  strength: — Hydrochloric  acid, 
nitric  acid,  sulphuric  acid,  acetic  acid,  oxalic  arid,  tartaric 
acid,  caustic  potash  and  soda,  and  ammonia,  ammonium 
sulphide,  chloride  and  carbonate,  sodium  carbonate,  and 
acetate.  The  following  are  recommended  to  be  of  normal 
strength  : — Barium,  calcium  and  ferric  chloride,  potassium, 
magnesium,  and  copper  sulphate,  sodium  phosphate,  lead 
acetate,  potassium  chromate,  and  potassium  ferrocyauide. 
Half-normal  solutions  are  to  be  made  with  platinic  and 
mercuric  chloride,  silver  and  barium  nitrate.  Reagents 
used  for  oxidation  and  reduction  are  to  be  normal,  i.e., 
equivalent  to  8  grins,  of  oxygen  in  the  litre.  Such  substances 
which  do  not  readily  dissolve  in  water  are  to  be  used  iu 
saturated  solutions. — .1.  B.  C. 


Preparation  of  Platinum  Mud-.     ().  Loew.     Ber  23 
289—290. 

The  catalytic  action  of  platinum  black  differs  considerably 
with  the  method  employed  for  preparing  the  metal  in  this 
peculiar  form,  the  product  obtained  by  decomposing  a  hot 
solution  of  platinic  sulphate  with  alcohol  exhibiting  this 
property  in  a  greater  degree  than  that  prepared  by  boiling 
a  solution  of  platinic  chloride  with  sodium  carbonate  and 
sugar,  or  hj-  precipitating  the  metal  with  zinc  and  hydro- 
chloric acid.  The  author  had  occasion  to  require  a  very 
powerful  catalytic  agent,  ami  after  making  a  number  of 
experiments  succeeded  in  obtaining  a  suitable  product  by 
proceeding  in  the  following  manner  : — .50  grms.  of  platinic 
chloride  in  50  to  60  cc.  of  water  are  mixed  with  70  ec.  of 
40  to  45  per  cent,  formaldehyde,  and  treated  gradually  and 
with  constant  cooling  with  50  grms.  of  caustic  soda  in  50  cc. 
of  water.  After  standing  for  12  hours  the  mixture  is 
filtered  and  the  precipitate  washed.  The  filtrate,  which  at  first 
has  a  yellow  colour,  assumes  a  black  colour  as  soon  as  the 
greater  portion  of  the  salts  (sodium  chloride  and  sodium 
formate)  has  been  removed.  This  is  due  to  the  fact  that 
part  of  the  precipitate  dissolves  in  water  at  this  stage  ;  if, 
however,  the  black  mass  is  allowed  to  drain  on  the  filter 
it  rapidly  undergoes  oxidation  and  becomes  insoluble,  after 
which  the  washing  can  be  completed  without  further  loss. 
The  precipitate  is  then  pressed  and  dried  over  sulphuric 
acid.— I).  B.  

The  Precipitation  if  Tin   from  Arid  Solutions  by  means 
of  Metallic  Iron.     B.  Schultze.     Ber.  23,  974—976. 

The  precipitation  of  tin  by  iron  occurs  in  neutral  solutions 
when  the  tin  is  in  the  form  of  stannous  salt.  When  a 
solution  of  tin  is  in  contact  with  a  mixture  of  iron  rust, 
metallic  tin,  and  metallic  iron,  any  free  acid  present  is 
neutralised,  forming  ferrous  sulphate  and  stannic  sulphate, 
the  latter  again  taking  up  tin  and  passing  to  the  condition 
of  stannous  sulphate. 

I. 

Fej(OH)6   +   Si, SO,   +   3  H,s<  )4  = 

2  I'YSO,   +   Si,(S<)4),  +    6  1LO. 

II. 
Sn(S()4)„  +  Sn  =  2  SnS04. 

So  long  as  there  is  iron  oxide  present  the  stannous  sail 
is  oxidised  to  stannic  salt.  When  the  acid  is  taken  up  no 
further  oxidation  occurs.  Though  the  precipitation  of  tin 
in  this  manner  is  a  very  slow  process,  the  whole  of  the 
metal  is  precipitated. — .1.  B.  C. 


Analysis  of  Pyrolusite  by  means  of  Hydrayen   Peroxide. 
A.  Baumann.     Zeits.  f.  angew.  ('hem.  1890,  72 — 79. 

Is  powdered  pyrolusite  and  a  neutral  or  alkaline  solution 
of  hydrogen  peroxide  be  brought  together  oxygen  i-  given 
off  until  the  whole  of  the  hydrogen  peroxide  is  decomposed. 
The  manganese  dioxide  remains  unchanged,  and  the  action 
is  therefore  "catalytic."  If  a  strongly  acid  solution  of 
hydrogen  peroxide  be  used,  then  both  manganese  dioxide 
and  hydrogen  peroxide  give  up  oxygen,  and  the  reaction  is 
quantitatively  represented  by  the  equation — 

MnOa  +  HjOj  =  MnO  +  O,. 

This  reaction  may  be  used  for  examining  samples  of 
pyrolusite  in  three  different  ways,  viz.,  (<i)  gravimetrically, 
(/))  volumetricallv,  and  (c)  gasometrically. 

(a.)  The  gravimetric  method  may  be  quite  easily  carried 
out  in  any  approved  carbonic  acid  apparatus  consisting  of  feed 
bulb  for  the  hydrogen  peroxide, generating  flask,  and  drying 
tube.  The  weighed  sample  is  introduced  into  the  tlask 
together  with  30  cc.  of  sulphuric  acid  (1  of  sulphuric  acid 
to  3  of  water),  a  sufficient  quantity  of  hydrogen  peroxide 
introduced  into  the  feed  bulb,  and  the  whole  apparatus  then 
weighed.  The  hydrogen  peroxide  is  next  allowed  to  run 
slowly  into  the  flask,  the  whole  apparatus  being  gently 
shaken.  When  the  reaction  is  at  an  end  and  after  the 
whole  of  the  evolved  oxygen  has  been  displaced  by  air,  the 
apparatus  is  again  weighed.  Difference  iu  weight  is  due  to 
escape  of  oxygen,  as  shown  by  the  equation  above.  It  is 
to  be  noted  that  the  manganese  ore  must  be  powdered 
extremely  fine.  According  to  the  equation,  100  parts  of 
oxygen  correspond  to  271-68  parts  of  manganese  dioxide, 
hence  if  2-7168  grms.  of  the  manganese  dioxide  be  weighed 
out,  the  number  of  mgrms.  of  loss  shown  give  the  per- 
centage of  manganese  dioxide  in  tenths.  Hence  at  least 
2  to  3  grms.  of  ore  are  required.  Where  the  ore  contains 
only  30 — 60  per  cent,  of  dioxide,  double  the  quantity  should 
be  taken.  For  decomposition,  about  40  cc.  of  hydrogen 
peroxide,  as  ordinarily  used,  are  required. 

(&.)  The  volumetric  method.  A  measured  quantity  of 
standardised  hydrogen  peroxide  is  added  to  the  finely- 
powdered  pyrolusite,  and  the  excess  ascertained  by  titration 
with  standard  potassium  permanganate  solution.  The  details 
as  recommended  are  as  follows :  —  The  permanganate 
solution  is  made  by  dissolving  6 — 10  grms.  of  potassium 
permanganate  in  a  litre  of  water  and  titrating  by  any  known 
method.  The  hydrogen  peroxide  generally  Drought  into  the 
market  is  too  concentrated;  5  cc.  should  therefore  be 
titrated  with  the  permanganate  solution,  and  then  so  much 
dilute  sulphuric  acid  (1:10)  should  be  added  to  the 
hydrogen  peroxide  as  will  make  this  solution  approximately 
equivalent  to  the  permanganate  solution.  For  analysis 
0-4 — 1  grm.  of  the  finely-powdered  ore  is  introduced  into  a 
tlask  or  tall  beaker;  to  this  exactly  50  ec.  of  the  prepared 
hydrogen  peroxide  solution  are  added,   ami  the   whole   is 

then  allowed  to  remain  for  about  half  an  hour,  being  shaken 
from  time  to  time.  At  the  end  of  this  time  the  excess  of 
hydrogen  peroxide  is  ascertained  by  means  of  the  perman- 
ganate solution.  In  tlie  ease  of  ores  giving  a  turbid  brown 
liquid,  titration  is  difficult.  Hence  to  obtain  accurate  results 
the  weighed  sample  is  introduced  into  a  100  cc.  tlask,  the 
50  cc.  of  Imlrogcti  peroxide  are  run  in,  and  the  whole  is 
allowed  to  stand    for   half  an    hour,  after  which    the  tlask  is 

filled  to  the  containing  mark,  and  the  contents  are  filtered 

through  a  double  filter  ;  50  ec.  of  the  filtrate  are  then  titrated. 

This  method   admits  of  quite  a  number  of  determinations 

being  carried  on  at  the  same  time.  ( (res  containing  ferrous 
oxide  may  not  be  examined  by  this  method,  it  is  obvious. 

(c.)   The  gasometric  method. 

At  II  ('.  and  760  nun.  barometric  pressure  Hui  cc.  of 
oxygen  are  obtained,  according  to  the  equation  already 
given,  from  0*38825  grm.  of  manganese  dioxide;  hence 
!)■  I  cc.  represents  0-  1  per  cent.  Thus  it  will  not  do  to  use 
a  collecting  vessel  of  only  50  ec.  capacity,  using  half  the 
quantity    of    pyrolusite;   the    errors    of   experiment    become 

much  loo  high.  The  eudiometer  or  bun  tie  used  (of  what- 
ever kind  it  be)  should  be  callable  of  measuring  up  to 
loo  cc,  anil  should  be  provided  with  a  water-jacket:  The 
decomposition   apparatus    consists   of  a    test-tube    provided 
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with  doubly-bored  stopper,  through  one  hole  of  which 
passes  a  glass  rod  with,  fused  to  its  inner  end,  a  small  vessel 
capable  of  holding  10  cc.  of  hydrogen  peroxide  ;  through  the 
other  hole  of  the  stopper  passes  a  glass  delivery  tube 
provided  with  a  tap,  and  connected  with  the  gas  burette  by 
means  of  rubber  tubing.  The  ore  is  accurately  weighed  into 
the  test-tube,  and  to  it  are  added  20  cc.  of  dilute  sulphuric 
acid;  10  cc.  of  hydrogen  peroxide  are  filled  into  the  small 
vessel  fastened  to  the  stopper,  and  the  stopper  is  then  fixed 
into  position.     Before  connecting  with  the  gas  burette  the 


decomposition  apparatus  is  brought  to  the  temperature  of 
the  gas  burette.  The  reaction  is  easily  brought  about  by 
tilting  the  decomposition  apparatus,  whereby  the  hydrogen 
peroxide  is  caused  to  run  from  its  containing  vessel.  Water 
is  used  in  the  burette.  As  regards  calculation  of  results,  it 
is  first  necessary  to  reduce  to  0°  C.  and  760  mm.  barometric 
pressure,  and  then  to  multiply  by  the  factor  for  converting 
oxygen  to  manganese  dioxide.  Both  these  may  be  performed, 
with  the  aid  of  the  accompanying  table,  by  a  single 
multiplication. 


Weight  of  Manganese  Dioxide  in  Mgrms.  corresponding  to  1  cc.  of  Oxygen  at  Temperatures  varying 
from  10°  C.  to  25°  C,  and  Pressures  varying  from  700  to  770  mm. 

,.  ,     ,  .    ,  c            (p  -  ir)  3-8825 
C  alculated  from  -iC 1 . 

760  (1  +  0- 003660 

(Between  10°  and  12°  subtract  1  mm.  from  observed  barometric  height ;  between  13°  and  19',  2  mm.  j  between  20°  and 
25°,  3  mm.,  for  reduction  of  the  mercury  column  to  0°  C.) 


Baro- 

lnet  rie 

Height. 

10° 

11° 

12° 

13' 

14° 

15° 

16° 

17° 

1S° 

11' 

20°         21° 

goo 

23° 

21° 

25° 

Baro- 
metric 

Height. 

mm. 
700 

lllg. 

3' 105 

mg. 
3-390 

mc\ 
3-371 

mg. 

3-359 

mg. 

3311 

mg. 

3-329 

mg. 
3313 

mg. 

3-297 

mg. 
3-282 

mg. 
3-265 

mg. 
3-250 

mg. 
3-23.1 

ins. 
3-217 

nit'. 
3-200 

mg. 
3-163 

mg. 
3-166 

mm 

700 

702 

3415 

3-400 

3-384 

3-309 

3-354 

3-3.38 

3323 

3*307 

3-291 

3 -27:, 

3-259 

3-243 

3-220 

3-210 

3-193 

3-175 

702 

701 

3-424 

3- 409 

3391 

3-379 

3-304 

3-3l8 

3  332 

3-317 

3-301 

3-2S5 

3-269 

3  252 

3-236 

3219 

3-202 

3-1S5 

701 

700 

3   1'il 

3-419 

3-404 

3  389 

3  373 

3-358 

3-342 

3-326 

3-310 

3-294 

3-27S 

3-262 

3-245 

•T22S 

3-211 

3-191 

706 

703 

3-444 

3-429 

3-414 

3-399 

3-383 

3-307 

3-352 

3-336 

3-320 

3-304 

3-288 

3-271 

3-255 

3-238 

3-221 

3-2.it 

70S 

710 

3  451 

3439 

3-428 

3-408 

3-393 

3  377 

3-361 

3-315 

3-329 

8-313 

3-297 

3-281 

3-204 

3-247 

3  230 

3-213 

710 

712 

3-401 

3-449 

3-433 

3-418 

3-402 

3-387 

3371 

3  355 

3-339 

3-326 

3  307 

3-290 

3-271 

3- 257 

3-240 

3-222 

712 

711 

3-474 

3-459 

3-411 

3-128 

3-412 

3-396 

3-3S1 

3-S63 

3-349 

3-333 

3-310 

3-300 

3-2-3 

3-206 

3  249 

3  232 

714 

710 

3-181 

3-468 

:r  153 

3437 

3-422 

3-106 

3-390 

3-371 

3  358 

3312 

3-326 

3-309 

3-293 

3-276 

3-258 

3-211 

710 

718 

3-494 

3-478 

3-463 

3-417 

3-431 

3-416 

3*400 

3-3S1 

:;  368 

3-352 

3-335 

3-319 

3-302 

3-285 

3-268 

3-250 

7!3 

720 

3'5U3 

3  4SS 

3-473 

3-457 

;j-  in 

3-426 

3-110 

3-394 

3-378 

3 -301 

3-345 

3-32S 

3-311 

3-291 

3-277 

3-2011 

720 

722 

3  513 

3  "498 

3-482 

3-467 

3-451 

3-435 

3-419 

3'403 

3-387 

3-371 

3-354 

3-333 

3-321 

3-30  J 

3-287 

3-269 

722 

721 

3-523 

3-507 

3-492 

3-470 

3-461 

3-445 

3'  129 

3-113 

3-397 

3-380 

3-364 

3-347 

3330 

3-313 

3-296 

3-279 

721 

720 

3-533 

3-517 

3-502 

3-  ISO 

3-470 

3-454 

3-439 

3*422 

3'  100 

3-390 

3-378 

3-357 

3-340 

3-323 

3-305 

3-288 

720 

728 

3-513     3-527 

3-512 

3-490 

3- +80 

3401 

3-44S 

3-432 

3- HO 

3-399 

3-383 

3- 300 

3-319 

3-332 

3-315 

3-297 

728 

730 

3-553  j  3-537 

3-521 

3-506 

3-490 

3-174 

3-458 

3-412 

3-125 

3-409 

3-392 

3-370 

3-359 

3-312 

3-324 

3-307 

730 

732 

3-503     3547 

3-531 

3-516 

8-499 

3-483 

3-463 

3451 

8-435 

3-418 

3-402 

3-385 

3-368 

3-351 

3-334 

3-310 

732 

731 

3  572 

3-557 

3-541 

3-525 

3-509 

3-493 

3-477 

3-461 

3-411 

3-428 

3-111 

3-395 

3-37S 

3-360 

3-343 

3-325 

734 

730 

3-582 

3-506 

3-551 

3'535 

S-519 

3*503 

3-487 

3-470 

3-454 

3-437 

3-421 

3-401 

3-387 

3-370 

3-352 

:;  ■;;■;.-. 

736 

738 

3-592 

3-570 

3-560 

3'545 

3-529 

3  513 

3-497 

3-480 

3-461 

3-4-47 

3-430 

3-413 

3-390 

3-379 

3-362 

3-344 

738 

740 

3-602 

3-586 

3-570 

3-551 

S-538 

3-522 

3-506 

3-490 

3  473 

3-456 

3-440 

3-423 

3-406 

3-389 

3-371 

3  353 

710 

742 

3-012 

3  596 

3-580 

3-564 

3-548 

3-532 

3-516 

3-499 

3-483 

3-466 

3  449 

3-432 

3-415 

3-398 

3-381 

3-363 

742 

744 

3-022 

3-606 

3-590 

3-574 

3-558 

3 -512 

3-525 

3-509 

3-492 

3-476 

3-459 

3-442 

3-425 

3  403 

3-390 

3-372 

711 

710 

3-631 

3616 

3-600 

3  583 

3-567 

3-551 

3-535 

3-519 

3-502 

3-485 

3-469 

3-451 

3-434 

3-417 

3-899 

3-382 

710 

748 

3-641 

3-625 

3-609 

3-593 

3-577 

3-561 

3-545 

3-528 

3-511 

3-495 

3-478 

3-461 

3-414 

3-426 

3-409 

3-391 

748 

750 

3  051 

3-635 

3-619 

3-603 

3-587 

3-571 

3-554 

3-533 

3-521 

3-504 

3-488 

3-470 

3-453 

3-436 

3-418 

3-400 

750 

752 

3-661 

3-615 

3-629 

3-613 

3-596 

3-581 

3-564 

3-548 

3-531 

3-511 

3-497 

3-480 

3-463 

3-4-15 

3-428 

3-110 

752 

754 

3-671 

3-055 

3-639 

3-623 

3-606 

3-590 

3-574 

3-557 

3-510 

3-523 

3-507 

3  4S9 

3-472 

3-455 

3-437 

3-419 

751 

750 

3-681 

3665 

3-648 

3632 

3-616 

3-600 

3-583     3-567 

3-550 

3-533 

3-510 

3-499 

3-482 

3-101 

3- 1111. 

3-429 

756 

753 

3-091 

3075 

3-658 

3-642 

3-620 

3  610 

3-593  |  3-576 

3  560 

3-512 

3-526 

3-508 

3-491 

3-474 

3-456 

3-438 

75S 

700 

3-700 

3-685 

3-668 

3-6:2 

3-635 

3-619 

3-003 

3-586 

3-569 

3'552 

3-535 

3-518 

3-500 

3.483 

3-465 

3-447 

700 

702 

3-710 

3694 

3-678 

3-662 

3-645 

3-629 

3-612 

3-595 

3-579 

3-562 

3-545 

3-527 

3-510 

3-192 

3-475 

3-457 

702 

701 

3-720 

3-704 

3-0S8 

3-671 

3-655 

3-639 

3-622 

3-605 

3-588 

3-671 

3-551 

:i-o:;7 

3-519 

3-502 

3- IS! 

3-466 

704 

700 

3-730 

3-714 

3-097 

3-681 

3-665 

3-618 

3-632 

3-615 

3-598 

3-581 

3-664 

8-546 

3-529 

3-511 

3-493 

3-475 

706 

70S 

3-740 

.T724 

3-707 

3  691 

3-674 

3-658 

3-641 

3-624 

3-607 

3-590 

3-573 

3-550 

3  538 

3-521 

3-503 

;;■  ist 

768 

770 

i 

8-750 

3-733 

3-717 

3-701 

3-634     3-667 

3-651 

3-634 

3-617      3-600 

3-583 

3-565 

3-548 

3-530 

3-512 

3-491 

770 

5.M2 
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The  author  maintains  that  for  accurate  work  a  reduction 
apparatus  should  not  be  used  He  also  asserts  that  in 
calculating  the  results  the  factor  of  Liebig  and  Lunge  ought 
not  to  be  used,  as  being  too  high. 

The  accompanying  table  may  also  be  so  used  that  much 
trouble  in  calculating  results  is  saved,  thus: — By  putting 
the  decimal  point  in  the  table  two  figures  to  the  right,  the 
weight  of  manganese  dioxide  is  ascertained,  which,  at  the 
particular  temperature  and  pressure  specified,  gives  100  cc. 
of  oxygen.  It  is  only  necessary,  therefore,  before  the 
experiment,  to  read  the  temperature  of  the  jackets  and  the 
barometric  pressure,  and  to  weigh  out  exactly  the  amount  of 
ore  ascertained  as  explained  ;  the  oxygen  evolved  then  shows 
directly  the  percentage  of  manganese  dioxide  in  the  sample. 

All  the  methods  described  are  said  to  give  good  results. 
— T.  L.  B. 


Tables  for  Strength  of  Potassium  Permanganate  Solution, 
and  for  use  in  the  Valuation  of  Bleach.  L.  Vanino. 
Zeits.  f.  angew.  Chem.  1890,  80 — 83. 

I.   Potassium  Permanganate. — The  reaction  with  hydrogen 
peroxide  is  represented  by  the  equation  — 

2  KMn04  +  5  H,0,  +  3  H„S04  = 
K;S().,  +  2  MnS04  +  8  H.,0  +  5  (J2. 

According  to  concentration  10  to  50  cc.  of  permanganate 
solution  are  treated  with  hydrogen  peroxide  ami  the  oxygen 
evolved  is  measured  in  a  Wagner's  "  azotometer."  The 
calculation  of  results  is  simplified  by  making  use  of  the 
accompanying  table. 


Table  I. — Weight  of  1  cc.  of  Oxygen*  in  Mgrms.  at  Temperatures  varying  from  10c  C.  to  25'  C.,  ami 

Pressures  varying  from  700  to  770  mm. 


Calculated  from 


(p  -  u)  1  ■  42908 
760  (1  +  0-003667) 


(Barometric  reading  to  be  reduced  as  indicated  in 
Table  on  p.  551.) 


Banrne'rio 
Huighti. 

10° 

11° 

12° 

13° 

11° 

15° 

16° 

17° 

18° 

19° 

20° 

21° 

22° 

28° 

24° 

05° 

Btrom  atria 
Height. 

mm. 
700 

in?. 
1-253 

mi. 
1-248 

mg. 
1-242 

mg. 

1-237 

mg. 

1-231 

mg. 

1-225 

mi. 
1-219 

nig. 
1-214 

nip. 
1-208 

rug-. 

1-2H2 

mg. 

ri'.n; 

mg. 
1-190 

mg. 
1-184 

mg, 

1-178 

Mg. 
1-172 

mg. 

1-165 

linn. 
700 

702 

1-257 

1-251 

1-24'i 

1-210 

1-231 

1-229 

1-223 

1-217 

1-211 

1-205 

1-200 

1-19-1 

1-188 

1-181 

1-175 

1-169 

702 

701 

1-260 

1-255 

1-219 

1-241 

1-233 

1-282 

1-227 

1-221 

1-215 

1-209 

1-203 

1-107 

1-191 

1-185 

1-179 

1-172 

701 

700 

1-264 

1-259 

1-253 

1-217 

1-211 

1-230 

1-230 

1-221 

1-218 

1-212 

1-207 

1-201 

1-194 

1-188 

1-182 

1-176 

706 

703 

1-268 

1-262 

1-256 

1-251 

1-215 

1-239 

1-231 

1-223 

1-222 

1-216 

1-210 

1-201 

1-198 

1-192 

1-186 

1-170 

703 

710 

1-271 

1-266 

1-260 

1 '  254 

1-249 

1-243 

1-237 

1-231 

1-225 

1-219 

1-214 

1-208 

1-202 

1-105 

1-189 

1-181 

710 

712 

1-275 

1-269 

1-261 

1-258 

1-252 

1-217 

1-241 

1-235 

1-229 

1-223 

1-217 

1-211 

1-205 

1-199 

1-102 

1-186 

712 

714 

1-279 

1-273 

1-267 

1-262 

1-256 

1-250 

1-211 

1-239 

1-233 

1-227 

1-221 

1-213 

1-208 

1-202 

1-196 

1-190 

714 

716 

1-282 

1-277 

1-271 

1-265 

1-259 

1-254 

1-248 

1-242 

1-236 

1-230 

1-224 

1-218 

1-212 

1-206 

1-100 

1-103 

716 

718 

1-286 

1-280 

1-274 

1-269 

1-263 

1-257 

1-251 

1-245 

1-240 

1-234 

1-228 

1-221 

1-215 

1-200 

1-203 

1-198 

718 

720 

1-289 

1-281 

1-278 

1-272 

1-267 

1-261 

1-255 

1-249 

1-243 

1-237 

1-231 

1-225 

1-219 

1-213 

1-206 

1-200 

720 

722 

1-293 

1-2S7 

1-282 

1-276 

1-270 

1-264 

1-259 

1-258 

1-217 

1-241 

1-235 

1-229 

1-222 

1-216 

1-210 

1-203 

722 

721 

1-297 

1-291 

1-285 

1-280 

1-274 

1-268 

1-262 

1-256 

1-250 

1-214 

1-238 

1-232 

1-226 

1-220 

1-213 

1-207 

724 

726 

1-300 

1-295 

1-289 

1-283 

1-277 

1-271 

1-266 

1-280 

1-251 

1-248 

1-242 

1-236 

1-220 

1-223 

1-217 

1-210 

726 

728 

T304 

1-298 

1-292 

1-287 

1-281 

1-275 

1-269 

1-263 

1-257 

1-251 

1-245 

1-239 

1-233 

1-226 

1220 

1-213 

728 

730 

1-308 

1-302 

1-296 

1-290 

1-284 

1-279 

1-273 

1-267 

1-261 

1-255 

1-219 

1-213 

1-236 

1-230 

1-221 

1-217 

730 

732 

1-811 

1-306 

1-300 

1-294 

1-288 

1-282 

1-276 

1-270 

1-264 

1-258 

1-252 

1-246 

1-240 

1-233 

1-227 

1-221 

732 

734 

1-315 

1-309 

1-303 

1-298 

1-292 

1-286 

1-280 

1-274 

1-208 

1-262 

1-256 

1-250 

1-243 

1-237 

1-2  il 

1-224 

731 

730 

1-31S 

1-313 

1-307 

1-301 

1-295 

1-2S9 

1-288 

1-277 

1-271 

1-265 

1-259 

1-253 

1-247 

1-240 

1-231 

1227 

758 

73S 

1-322 

1-316 

1-310 

1-303 

1-2: 19 

1-293 

1-287 

1-2S1 

1-275 

1-26H 

1-263 

1-256 

1-250 

1-211 

1-237 

1-231 

738 

740 

1-326 

1-32D 

1-814 

1-31  IS 

1-302 

1-296 

1-290 

1  •  285 

1-278 

1-272 

1-266 

1-260 

1-254 

1-247 

1-241 

1-231 

740 

712 

1-329 

1-824 

1-318 

1-312 

1-306 

1-300 

1-294 

1-289 

1-281 

1-276 

1-270 

1-263 

1-257 

1-251 

1-2*4 

1-233 

742 

744 

1-333 

1-327 

1-321 

1-315 

1-309 

1-301 

1-298 

1-292 

1-285 

1-279 

1-273 

1-266 

1-261 

1-254 

1-21S 

1-241 

741 

746 

1-337 

1-331 

1-325 

1-319 

1-313 

1-307 

1-301 

1-295 

1-289 

1-283 

1-277 

1-270 

1-264 

1-258 

1-251 

1-245 

793 

743 

1-340 

1-331 

1-328 

1-323 

1-317 

1-311 

1-805 

1-299 

1-292 

1-286 

1-280 

1-271 

1-267 

1-261 

1-255 

1-248 

71S 

750 

1-344 

1-388 

1-332 

1-326 

1-820 

1-311 

1-308 

1-302 

1-296 

1-290 

T2S1 

1-277 

1-271 

1-264 

1-258 

1-252 

750 

732 

1-347 

1'312 

1-336 

1-330 

1-321 

1-318 

1-512 

1-306 

1-300 

L-293 

1-287 

1-281 

1-271 

1-268 

1-261 

1-255 

752 

75 1 

1-351 

1-315 

1-839 

1-333 

1-327 

1-321 

1-315 

1-309 

1-303 

1-297 

1-291 

1-284 

1-278 

1-272 

1-265 

1-258 

754 

730 

1-335 

1-319 

1-343 

1-337 

1-331 

1-325 

1-319 

1-313 

1-307 

1-300 

1-294 

1-288 

1-282 

1-275 

1-269 

1-262 

750 

758 

1-358 

1-852 

1-316 

1-311 

1-334 

1-320 

1-322 

1-316 

1-310 

1-304 

1-298 

1-291 

1-285 

1-279 

1-272 

1-205 

753 

700 

1-362 

1-853 

1-350 

1-311 

1-338 

1-332 

1-326 

1-320 

1-314 

1-307 

1-301 

1-295 

1-288 

1-282 

1-276 

1-269 

760 

762 

1-3CG 

1-860 

1-354 

1-343 

1  '  342 

1-886 

1-380 

1-323 

1-317 

1311 

1-3114 

1-298 

1-292 

1-285 

1-270 

1-272 

762 

764 

1-389 

1-363 

T357 

1-85] 

1-345 

1  ■:;:::> 

1-333 

1-327 

1-321 

1-311 

1-308 

1-302 

1-205 

1-289 

1-282 

1-276 

764 

760 

]-:;;; 

L-867 

1-361 

1-355 

1-319 

1-343 

1-337 

l-.TH 

1-324 

1-318 

1-312 

1-305 

1-200 

1-202 

1-286 

1-270 

766 

768 

r.377 

1-371 

L-865 

1-359 

1-853 

1-346 

1-3111 

1-3,-H 

1-328 

1-322 

1-815 

1-309 

1-302 

1-296 

1-289 

1-288 

768 

770 

1-880 

1-371 

1-363 

1  -362 

L-356 

L-350 

13II 

1-338 

1581 

1-525 

1-310 

1-312 

1-306 

1-200 

1-293 

1-286 

770 
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II.  Bleach. — 50  cc.  of  bleaching  powder  solution  are 
treated  in  an  "azotometer  "  with  hydrogen  peroxide.  The 
gas  volume  is  then  to    he  multiplied  by  the  number  given 


by  the  accompanying  table.     The  reaction  is  represented 
by  the  equation — 

CaOClj  +  Hs02  =  C'aClo  +  H,0  +  O,. 


Table  II. — Weight  of  1  cc.  of  Chlorine  in  Mgrms.  at  Temperatures  varying  from  10°  C.  to  25°  C.,  and 

Pressures  varying  from  700  to  770  mm. 

Calculated  from  „(p  ~  »>  3' 16696 
760  (1   +   0*003660 

(Barometric  reading  to  be  reduced  as  indicated  in  Table  on  p.  551.) 


Baro- 
metric 
Height. 

10° 

11° 

12° 

13° 

11° 

15° 

10° 

17° 

is 

19° 

20° 

21° 

22° 

23° 

24° 

25" 

Baro- 
metric 
Height. 

mm. 

700 

lng. 
2-777 

met. 
2-705 

mg. 
2-752 

rug. 
2-710 

raft. 
2-728 

mg. 
2-715 

mg. 
2-702 

mg. 
2-690 

mg. 
2-677 

mg. 
2-664 

mg. 
2-051 

mg. 
2-637 

mg. 
2*624 

mg. 
2-610 

mg. 
2*597 

mg. 

2-583 

mm. 

700 

702 

2-785 

2-773 

2-761 

2-748 

2-730 

2-723 

2-710 

2-098 

2-681 

2-671 

2-058 

2*645 

2-632 

2*618 

2*604 

2-590 

702 

701 

2-703 

2-781 

2-769 

2-750 

2-744 

2-731 

2-718 

2-705 

2-692 

2-079 

2-600 

2-653 

2-039 

2-626 

2-612 

2-598 

704 

706 

2-801 

2-789 

2-777 

2-704 

2-752 

2-739 

2-720 

2-713 

2-700 

2-687 

2-074 

2-660 

2-647 

2-633 

2-019 

2-006 

706 

703 

2-809 

2-797 

8*786 

2-772 

2-760 

2  -7  47 

2-734 

2-721 

2-708 

2-695 

2-682 

2-668 

2-055 

2*641 

2-627 

2-613 

708 

710 

2-817 

2-80.5 

2-793 

2-780 

8-767 

2-755 

2-742 

2-729 

2-716 

2-702 

2-689 

2-076 

2-663 

2-649 

2-635 

2-621 

710 

712 

2-820 

2-813 

2-801 

2-788 

2-775 

2-763 

2-750 

2-737 

2-724 

2-710 

2-697 

2*681 

2-670 

2-656 

2-643 

2-029 

712 

711 

2-834 

2-821 

2-808 

2-796 

2-783 

2-770 

2-758 

2-745 

2-732 

2-718 

2*705 

2-091 

2-078 

2 -064 

2-  050 

2-636 

714 

710 

2-S42 

2-829 

2-816 

2-804 

2-791 

2-778 

2-705 

2-753 

2-739 

2-720 

2-713 

2-699 

2-686 

2-072 

2-058 

2-641 

716 

718 

2-850 

2-837 

8-824 

2-812 

2-799 

2-786 

2-773 

8-760 

2-747 

8-784 

2-720 

2-707 

2-693 

2-679 

2-665 

2-651 

718 

720 

2-856 

2-845 

2-832 

2-820 

2-807 

2-791 

2-781 

2-768 

2-755 

2-741 

2-728 

2-715 

2-701 

8*687 

2-673 

2-659 

720 

722 

2-806 

2-853 

8-810 

2-828 

2-815 

2-802 

2-789 

2-776 

2-763 

2-749 

2-736 

2-723 

2-709 

2*695 

2-6S1 

2-667 

722 

721 

2-874 

2-861 

2-848 

2-830 

2-823 

2-810 

2-797 

8-784 

2-771 

2-757 

2-741 

2-730 

2-716 

2-703 

2-689 

2-674 

721 

720 

2-882 

2-869 

8-856 

2-811 

2-831 

2-818 

2-805 

2 '792 

2-779 

2-765 

2-751 

2-733 

2-724 

2-710 

2-090 

2-682 

720 

72s 

2-890 

2-877 

2-864 

2-852 

2-839 

2-826 

2-813 

2-799 

2-780 

2-773 

2-759 

2*746 

2-732 

2-718 

2-704 

2-690 

728 

730 

2-898 

2-885 

2-872 

2-860 

2-847 

2-831 

2-821 

2-807 

2-794 

2-780 

2-707 

2-754 

2-740 

2-726 

2-712 

2-697 

730 

732 

2-900 

2-893 

8-880 

2-868 

2-854 

2-811 

2-828 

2-815 

2-802 

2-7S8 

2-775 

2-701 

2-747 

2-733 

2-719 

2-705 

732 

734 

2-911 

2-901 

2-888 

2-876 

2-862 

2-849 

2-836 

2-823 

2-809 

2-796 

2-782 

2-769 

2*755 

2-741 

2-727 

2-712 

731 

730 

2-922 

2-909 

2-890 

2-883 

2-870 

2-857 

2-841 

2-831 

2-817 

2-804 

2-790 

2-777 

2-703 

2-749 

2- 73-1 

2-720 

730 

73S 

2-930 

2-917 

2-901 

2-891 

2-878 

2-805 

2-852 

2-839 

2-825 

2-812 

2-798 

2*784 

2-770 

2-750 

2-712 

2-728 

738 

710 

2-938 

2-925 

2-912 

2-899 

2-883 

2-873 

8-860 

2-847 

2-833 

2-819 

2-800 

2-792 

2-778 

2-704 

2-750 

2-735 

710 

742 

2-946 

2-933 

2-920 

2-907 

2-891 

2-881 

2-868 

2-855 

2-N11 

2*827 

2-814 

2-800 

2-786 

2-772 

2-758 

2-713 

712 

741 

2-954 

2-911 

2-928 

2-915 

2-902 

2-889 

2-876 

2-862 

2-849 

2-835 

2-821 

2-8(18 

2-791 

2  780 

2-705 

2-751 

741 

740 

2-962 

2-949 

2-936 

2-923 

2-910 

2-S97 

2-SS4 

2-870 

2-837 

2843 

2-829 

2-815 

2*801 

2-7S7 

2-773 

2-758 

716 

748 

2-970 

2-957 

2-944 

2-931 

2-918 

2-905 

2-891 

2-878 

2-861 

2-851 

2-837 

2-823 

2-809 

2-795 

2-7S0 

2-700 

748 

7.50 

2-978 

2-905 

2-952 

2-939 

8-926 

2-913 

2-899 

2-886 

2-872 

2-858 

2-845 

2-S31 

2-817 

2-802 

2 -788 

2-774 

750 

752 

2-9S0 

2'97.'i 

2-960 

2-917 

2-931 

2-921 

2-907 

2-891 

2-880 

2-806 

2-852 

2-838 

2-821 

2-810 

2-796 

2-7S1 

752 

754 

2-991 

2-981 

2-968 

2-955 

2-912 

2-929 

8-918 

2-901 

2-888 

2-871 

2  "SCO 

8-846 

2-832 

2-818 

2 -SOI 

2-789 

73  J 

750 

3-002 

2-989 

2-970 

2-903 

2-950 

2-930 

2-923 

2-909 

2-896 

2-882 

2-868 

2-854 

2-840 

2*825 

2-811 

2-796 

750 

758 

3-010 

2-997 

2-984 

2-971 

2-957 

2911 

2-931 

2-917 

2-901 

2-890 

2-876 

2*S02 

2-848 

2*833 

2-819 

2*801 

758 

700 

3-018 

3-005 

2-992 

2-979 

2-905 

2-952  ' 

2-939 

2-925 

2-911 

2-897 

2-884 

2-809 

2-853 

2*811 

2-827 

2-812 

7C0 

702 

3-026 

8-013 

3-000 

2-987 

2-973 

2-960 

2-947 

2-933 

2-919 

2-905 

2-891 

2-877 

2*863 

2-849 

2*834 

2-819 

762 

764 

3- (135 

3-021 

3-008 

2-995 

2-981 

2-908 

2-954 

2-941 

2-927 

2-913 

2-899 

2-886 

2-871 

2-850 

2*842 

2-827 

701 

700 

3-043 

S-029 

3-016 

3-003 

2-98!) 

2-97G 

2-962 

2-919 

2-935 

2-921 

2-907 

2-893 

2-878 

2*861 

2*849 

2*885 

706 

70S 

3-051 

3-037 

8-021 

3-011 

2-997 

2-981 

2-970 

2-957 

2-943 

2-929 

2-911 

2-900 

2-880 

2-872 

2*857 

2*842 

768 

770 

3-059 

3-015 

3-033 

3-019 

3-005 

2-991 

2-978 

2-965     2-951 

2-937 

2-922 

2-903 

2-894 

2*879 

2-865 

2-85(1 

770 

Rapid  Method  for  the  Estimation  of  Phosphorus  in  Iron 
and  Steel.  G.  L.  Norris.  J.  Frank.  Inst.  1890,  99 
72—74. 

This  is  a  modification  of  Drown's  method  (Am.  Inst.  Min. 

Eng.  June  1889).     5  grms.  of  pig  iron  or  steel  are  treated  in 

a  12-oz.  beaker  with  nitric  acid  of  sp.  gr.  1  •  13.5,  using  90  cc. 


for  steels  and  120  cc.  for  pig  irons.  The  beaker  is  heated 
until  solution  is  complete  and  the  acid  boils,  20  ec.  of  a 
solution  of  potassium  permanganate  (containing  8  grins,  of  the 
salt  per  litre)  are  then  added,  and  the  boiling  continued  for 
a  few  minutes.  A  precipitate  of  manganese  peroxide  should 
he  formed.     The  latter  is  then  dissolved  by  the  addition  of 

ii  2 
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a  crystal  of  tartaric  acid,  and  10  cc.  of  nitric  acid  sp.  gr.  1-40 
are  added.  The  solution  should  then  measure  about  90  cc. 
In  the  ease  of  a  pig  iron  the  solution  is  diluted  to  100  cc. 
bef  ire  the  addition  of  the  nitric  acid,  filtered,  and  the 
nitric  acid  added  to  80  cc.  of  the  filtrate.  The  liquid  is 
transferred  to  a  500  cc.  flask,  80  cc.  of  a  solution  of 
ammonium  molybdate  added,  and  the  whole  violently  shaken 
for  five  minutes.  The  precipitate  is  then  reduced  with  ziuc 
and  titrated  with  permanganate  of  potassium  in  the  usual 
way.  The  molybdate  solution  is  prepared  by  dissolving 
lOOgrms.  of  molybdic  acid  in  400  cc.  of  strong  ammonia, 
and  adding  the  solution  to  1,200  cc.  of  nitric  acidsp.  gr.  1-20. 
For  "  high  phosphorus  pig-iron  "  only  1  ■  25  grins,  are 
weighed  out  and  dissolved  in  60  cc.  of  the  nitric  acid,  and 
the  solution  treated  as  before.  The  whole  analysis  can  be 
made  in  :!6  minutes.  Tables  of  results  accompany  the 
paper. — H.  K.  T. 


in  a  state  of  purity  and  converted  into  neutral  cadmium 
chloride.  The  solution  of  the  cadmium  salt  is  then  titrated 
with  standard  sodium  hydrate,  using  sodium  sulphide  paper 
or  litmus  paper  as  an  indicator.  The  direct  method  is 
preferably  used  in  the  case  of  nearly  pure  cadmium  com- 
pounds, whilst  the  indirect  method  is  most  suitable  in  the 
ease  of  bodies  containing  much  zinc.  The  test  analyses 
given  are  quite  satisfactory.  (See  also  this  Journal,  1890, 
109.)— H.  T.  P. 


The  Volumetric  Determination  of  Zinc  and  Cupper. 
E.  Donath  and  G.  Hattensaur.    Chem.  Zeit.  14,  323—325. 

The  authors  find  that  the  use  of  standard  sodium  sulphide 
solution  prepared  by  saturating  caustic  soda  solution  with 
sulphuretted  hydrogen  and  then  adding  an  equal  volume  of 
caustic  soda,  i-  to  lie  preferred  to  the  use  of  crystallised 
sodium  sulphide  for  titrating  zinc.  The  method  of  pre- 
cipitating zinc  with  an  excess  of  potassium  ferrocyanide  and 
estimating  the  excess  of  the  latter  by  permanganate  was 
abandoned  as  the  precipitate  did  not  settle  readily  and  the 
clear  liquid  could  not  be  decanted.  The  authors  recommend 
the  precipitation  of  ziuc  in  an  ammoniacal  tartaric  aeid 
solution  with  potassium  ferrocyanide.  Ferric  oxide  is  not 
precipitated  in  such  a  solution.  The  solution  should  not  be 
too  strongly  alkaline,  and  the  addition  of  ferrocyanide  should 
take  place  in  the  hot  solution.  The  reaction  is  complete 
when  a  drop  of  the  solution  acidified  with  acetic  acid  gives 
a  blue  colouration  supposing  iron  to  be  previously  present 
in  the  solution.  1  mo!,  of  ferrocyanide  is  equivalent  to 
2  atoms  of  zinc,  and  therefore  33'5  grms.  of  ferrocyanide  in 
1  litre  correspond-to  10  grms.  of  zinc,  or  1  cc.  is  equivalent 
to  -OlOgrm.  of  zinc.  The  operation  is  carried  out  as  follows  : 
3 — 4  grms.  of  the  ore,  &c.  are  dissolved  in  concentrated 
hydrochloric  acid,  with  the  addition  of  nitric  acid,  filtered, 
and  diluted  to  a  given  volume.  A  measured  portion  is 
withdrawn,  20 — 25  cc.  of  a  concentrated  tartaric  acid  solution 
added,  anil  then  ammonia  until  alkaline.  The  solution  is 
heated  to  80",  and  potassium  ferrocyanide  run  in  from  a 
burette,  the  end  of  the  reaction  being  determined  as  above. 

Copper  may  he  estimated  in  the  same  way,  but  the 
precipitation  is  greatly  dependent  upon  the  amount  of 
ammonia  present.  The  solution  should  be  as  nearly  neutral 
as  possible.  The  equivalent  in  copper  of  the  ferrocyanide 
must  be  determined  by  direct  experiment  as  no  definite 
copper  compound  is  precipitated.  The  end  of  the  reaction 
is  recognised  in  the  same  way  as  for  zinc.  This  method 
enables  the  zinc  and  copper  to  be  estimated  in  the  same 
solution.  The  two  are  first  titrated  together,  the  copper  is 
then  precipitated  with  iron  and  the  clear  solution,  after 
oxidation  of  the  iron,  again  titrated  for  zinc  only. — J.  B.  C. 


Quantitative  Separation  of  Tin  and  Titanium,  with 
Special  Reference  to  the  Analysis  of  Silicates.  A.  Hilger 
and  11.  Haas.      Her.  23,  4J8— 4G1. 

For  the  separation  of  tin  and  titanium  the  mixed  oxides 
are  placed  in  a  hard  glass  tube  15 — 20  em.  in  length  and 
heated  in  a  current  of  hydrogen  by  a  Bunseu  burner  for  a 
quarter  of  an  hour.  The  stannic  oxide  is  thus  reduced  to 
metal,  whilst  the  titanium  dioxide  remains  unacted  upon. 
The  mixture  is  washed  with  water  and  a  few  drops  of  hydro- 
chloric acid  into  a  beaker,  30  cc.  of  20  per  cent,  hydro- 
chloric acid  are  added,  and  the  whole  boiled  gently  for  half 
an  hour,  filtered,  and  washed.  The  tin  contained  in  the 
filtrate  is  precipitated  as  sulphide,  the  precipitate  washed 
with  water  containing  ammonium,  acetate,  again  reduced 
in  a  current  of  hydrogen,  and  the  resulting  metal  converted 
into  the  dioxide  by  means  of  nitric  aeid  and  weighed. 
The  residue  of  titanic  oxide  on  the  filter,  together  with 
the  filter  paper,  is  ignited  and  fused  with  10  times  its  own 
wright  of  potassium  carbonate.  The  fused  mass  is  next 
treated  with  about  200  cc.  of  water,  and  concentrated 
sulphuric  acid  is  added  drop  by  drop  until  the  acid  potas- 
sium titanate  is  dissolved,  the  solution  then  being  neutralised 
with  sodium  carbonate ;  finally  2  grms.  of  concentrated 
sulphuric  acid  are  added,  the  whole  made  up  to  400  cc.  and 
boiled  for  six  hours.  Titanic  acid  is  precipitated,  and  is 
washed,  dried,  and  weighed  as  the  dioxide.  The  accuracy 
of  the  method  is  confirmed  by  a  series  of  analyses  given. 
To  apply  it  to  silicates  the  following  method  of  procedure 
has  been  adopted  as  the  result  of  many  trials  : — 5 — Hi  grms. 
of  the  mineral  are  decomposed  by  strong  hydrofluoric  acid, 
and  the  resulting  solution,  after  neutralisation  with  sodium 
or  potassium  hydrate,  treated  with  2  cc.  of  sulphuric 
acid  (couc.)  and  boiled  for  six  hours  after  dilution  to 
400  cc.  The  hydrated  oxides  of  tin  and  titanium  are 
completely  precipitated  and  can  be  separated  as  above 
described.  Should  any  iron  remain  with  the  titanic 
oxide  it  can  be  readily  removed  by  repeating  the  reduction 
in  hydrogen  and  treatment  with  hydrochloric  acid. 

— C.  A.  K. 


The    Estimation   of  Cadmium   in    the    Products   of  Zinc 
Manufacture.     W.  .Minor.     Chem.  Zeit.  14,  348—349. 

In  this  paper  the  author  gives  a  direct  anil  an  indirect 
method  for  the  determination  of  cadmium.  In  the  indirect 
method,  the  sample  to  be  analysed  is  dissolved  in  hydro- 
chloric acid,  filtered  from  undissolved  lead,  and  precipitated 
with  sulphuretted  hydrogen.  The  precipitate  of  cadmium 
sulphide,  containing  more  or  less  zinc  sulphide,  is  filtered 
olf  and  weighed.  It  is  then  dissolved  in  hydrochloric  an. I, 
the  solution  is  rendered  strongly  alkaline  with  caustic  soda, 
and  filtered  from  the  precipitated  cadmium  hydrate.  In 
tin-  filtrate  the  zinc  is  determined  by  titration  with  sodium 
sulphide.      The  zinc    found    is    calculated    into    sulphide  and 

deducted  from  the  weight  of  the  cadmium  sulphide  preci- 
pitate,    fn  the  direct  method  tin- cadmium  must  lie  separated 


Tests  for    Phenacetin.      S.  Liittke.      1'harni.  C.  H.  X.  F. 
1890,  65. 

Thk  ortho-compound  of  phenacetin,  diamidophenols,  and 
diamidophenetols  may  occur  as  impurities  in  phenacetin. 
To  determine  the  presence  of  the  ortho-compound,  IS  grms. 
are  boiled  with  25  grms.  of  dilute  hydrochloric  acid. 
Amidophenetol  hydrochloride  is  formed,  which  may  be 
separated  with  caustic  soda,  arid  its  boiling-point  (242 • . i  ) 
determined.  The  hydrochloride  of  amidophenetol  gives, 
with  ferric  chloride,  a  blood-red  colouration.  To  detect  the 
presence  of  dianiido-conipounds,  0*5  gnu.  of  bleaching 
powder  is  ground  with  hydrochloric  acid  to  a  thin  paste, 
and  a  few  eentigrms.  of  powdered  phenacetin  affiled.  A 
red  colouration  indicates  the  presence  of  diamido-compounds. 

—J.  B.  ('. 


Tests  for  Quinine.     K.  Hirsclisolm.       l'harm.    Zeit.    Hussl. 
1890,  1. 

Ix  order  to  test  the  purity  of  quinine  sulphate,  0-2  grm.  of 
that  salt  is  shaken  with  5  cc.  of  a  mixture  of  :10  vols,  of 
petroleum  ether  (sp.  gr.  0-680)  and  70  vols,  of  chloroform, 

and  filtered.     To  the  clear  filtrate  .i  vols,  of  petroleum  ether 
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are  added.  With  pure  quinine  sulphate  the  liquid  remains 
clear,  whereas  in  the  presence  of  any  other  alkaloid  an 
opalescence  or  precipitate  is  formed.— J.  1!.  C. 


The  Use  of  Mercuric  Nitrate  containing  Nitrous  Acid  as 
a  Reagent  for  Phenols.  L.  C.  Plugge.  Arch.  Pharm. 
1890,  9. 

The  above  reagent  gives  with  a  dilute  solution  of  phenol  a 
violet-red  colour.  This  reaction  is  not  limited  to  phenol, 
but  occurs  also  with  other  hydroxy-derivatives  of  benzene. 
The  position  of  the  hydroxyl  group  with  respect  to  other 
side  chains  appears  to  have  no  influence. — .1.  U.  C. 


New   Reaction  for  Nitrogen  in   Organic   Compounds. 
E.  Donath.     Chcm  Zeit.  14,'  157—158. 

It  is  known  that  organic  substances  containing  nitrogen 
Buffer  decomposition  more  or  less  severely  when  heated 
with  concentrated  sulphuric  acid.  If,  as  in  the  case  of 
Kjeldahl's  method,  a  powerful  oxidising  agent  is  present  at 
the  same  time,  combustion  of  the  carbon  and  part  of  the 
hydrogen  ensues,  whilst  the  nitrogen  atoms  present,  so  to 
speak,  in  a  nascent  state,  combine  with  an  equivalent 
number  of  hydrogen  atoms  to  form  ammonia,  liy  reversing 
this  reaction  and  effecting  the  decomposition  by  means  of 
an  active  base  in  the  presence  of  a  powerful  oxidising  agent, 
it  may  be  inferred  that  the  nitrogen  would  combine  with 
the  oxygen  to  form  an  acid.  Upon  this  assumption  the 
author  has  made  an  extensive  series  of  determinations  with 
a  large  number  of  substances  representing  the  most  im- 
portant groups  of  organic  nitrogenous  compounds.  In  each 
case  nitrous  acid  was  the  product  of  the  reaction,  a  result 
which  leaves  but  little  doubt  as  to  the  general  applicability 
of  this  new  reaction. — I).  I!. 


Pyridine  Bases  and  Wood  Fibre.  A.  Ihl.  Chem.  Zeit. 
14,  304. 
Thk  author  has  examined  the  action  of  various  pyridine 
bases,  occurring  in  animal  oil,  on  wood.  Wood,  moistened 
with  an  alcoholic  solution  of  pyrrol  (C4H5N),  and  then  with 
hydrochloric  acid,  assumes  an  intense  carmine-red  colour, 
which  gradually  deepens  in  tint.  Paper  containing  wood 
cellulose  gives  the  same  reaction.  Pyridine,  C5H5N,  under 
the  same  circumstances  colours  wood  a  pale  pink.  Picoline, 
C5H4(CH:t)N,  gives,  after  some  time,  a  slight  yellow  colour. 
Lutidine,  C5H.,(CH3Y:N,  has  the  same  effect  as  picoline. 
Collidine  could  not  be  obtained,  but  it  is  present  in  com- 
mercial "  pyridine  bases,"  and  is  a  colourless  fluid.  Wood, 
treated  with  an  alcoholic  solution  of  this  fluid,  followed  by 
hydrochloric  acid,  becomes  after  some  time  of  an  orange- 
yellow  colour.  Collidine  itself,  therefore,  can  only  produce  a 
more  or  less  yellow  tint.  The  red  colour  which  animal  oil 
and  tobacco  juice  impart  to  wood  can  thus  be  only  ascribed 


Method  of  distinguishing  Exalgin  from   Antifebrin  and 
Phendcetin.    E. Hirschsohn.    Pharm.  Zeit.  Russl.  1890,  17. 

Wkthyi.acktanii.ide,  or  exalgin,  may  be  readily  distin- 
guished from  antifebrin  and  phenacetin  by  its  greater 
solubility  in  chloroform. 

One  grin,   of  exalgin   dissolves   completely   in   2  cc.   of 
chloroform  in  the  cold.     Antifebrin  ami  phenacetin    remain    i 
undissolved. 

The  two  latter  may  be  distinguished  by  their  behaviour 
towards  bromine  water.  Antifebrin  yields  crystalline 
acetparabromanilide.  In  the  case  of  phenacetin,  no  separa- 
tion is  effected.  The  use  of  chloroform  may  also  be  used 
to  detect  the  presence  of  10  percent,  of  phenacetin  or  20  per 
cent,  of  antifebrin  in  a  sample  of  exalgin J.  U.  C. 


to  the  presence  of  pyrrol.  During  the  dry  distillation  of 
albuminoids  anil  kindred  bodies  pyrrol  is  always  produced, 
and  may  be  readily  detected  by  its  action  on  wood. 

—If.  T.  P. 


The  Colour  Reactions  of  Carbon  Compounds.  Pyrrol 
Colours  producible  on  the  Fibre.  A.  Ihl.  Chem.  Zeit. 
14,  348. 

The  author  has    observed   the   behaviour   of    various   ally] 
compounds  with  phloroglucinol  and  pyrin]. 

Dilute  allylalcohol  boiled  with  phloroglucinol  and  a  large 
excess  of  hydrochloric  acid,  assumes  after  some  time  a 
yellowish-red  colour.  Strong  sulphuric  acid  acts  on  strong 
and  weak  solutions  of  allylalcohol  in  the  same  way  that 
it  acts  on  saccharose.  Allylsulphide,  diluted  with  alcohol, 
yields,  on  warming  with  ploroglucinol  and  an  excess  of  hydro- 
chloric acid,  a  red  colouration.  Allyl  mustard-oil,  similarly 
treated,  gives  already  in  the  cold  a  pale  red  colouration, 
which  deepens  on  warming.  Allylsulphide  treated  with 
an  alcoholic  solution  of  pyrrol,  and  strong  hydrochloric 
acid,  develops  a  cochineal-red  colour,  whilst  allyl  mustard- 
oil  under  similar  circumstances  assumes  a  paler  red  tint. 
Bitter  almond-oil,  dissolved  in  alcohol  and  mixed  with  an 
alcoholic  pyrrol  solution  and  hydrochloric  acid,  deposits  a 
white  precipitate,  which  rapidly  turns  grey,  pale  red,  and 
finally  bright  carmine-red.  The  precipitate  is  a  condensa- 
tion product  of  pyrrol  and  ben/aldehyde.  Cotton  cloth, 
dipped  in  a  weak  alcoholic  solution  of  bitter  almond-oil, 
and  then  treated  with  alcoholic  pyrrol  solution,  ferric 
chloride,  and  hydrochloric  acid,  and  gently  warmed,  is 
coloured  red.  White  tissues  similarly  treated  with  oil  of 
cinnimon,  pyrrol,  ferric  chloride,  and  hydrochloric  acid,  are 
dyec  a  deep  black.— H.  T.  P. 


A  New  Reaction  for  Tannin.     C.  Bottinger.     Ann.  256, 
:*41 — 344. 

Tannin  reacts  with  phenylhyi'razine,  though  not  forming  so 
elegant  a  test  as  gallic  acid  does.  The  substances  are 
boiled  together  in  aqueous  solution,  in  the  proportion  by 
weight  of  2: 1,  or  better  1 :  1,  or  are  heated  together  at  100 
directly,  with  exclusion  of  water,  in  the  proportion  of  1  :  2, 
with  subsequent  treatment  with  water  and  beating  to  boiling. 
In  either  case  solution  is  effected.  Carbon  dioxide  escapes, 
and  there  are  formed  substances  of  the  nature  of  colouring 
matters,  which  are  either  insoluble  or  with  difficulty  soluble 
in  water,  and  evidently  the  result  of  a  secondary  reaction. 
Some  of  these  substances  are  easily  soluble,  the  rest  in- 
soluble in  ether.  The  latter  are  also  not  completely  soluble 
in  caustic  soda  solution  ;  the  alcoholic-ethereal  solution  of 
the  former  is  quickly  decolourised  by  zinc  dust  and  a  few 
drops  of  hydrochloric  acid. 

The  principal  product  of  the  reaction  described,  is  itself  a 
mixture  of  several  bodies.  It  is  soluble  in  ether  and  in  hot 
water,  and  possesses  the  property,  on  cautious  treatment 
with  caustic  soda,  of  yielding  a  splendid  green-blue  solution, 
gradually  turning  yellow. 

To  obtain  this  reaction  it  is  only  necessary  to  boil  the 
solution  of  the  tannin  for  a  little  time  with  pheiiylhydraziiie. 
Neither  gallic  acid  nor  pyrogallol  give  this  reaction. 

The  author  next  describes  a  method  for  isolating  the 
substance  which  gives  the  blue  colour. 

Gallic  aeid-phenylhydrazide,  dissolves  in  caustic  soda 
solution,  giving  a  reddish-yellow,  orange,  or  golden 
colouration. 


The  Estimation  of  Tartaric  Acid  in  the  Crude  Products 
of  Tartaric  Acid  Manufacture.  P.  Telbisz.  Chem.  Zeit. 
14,  347. 
ToTH's.recent  work  on  the  estimation  of  tartaric  acid  in  raw- 
materials  (this  Journal,  1H90,  420—421)  by  the  Goldenberg- 
Geromont,  Goldenberg-Geromont  modified,  and  Lorenz 
methods ;  but  especially  the  conclusion  derivable  from 
Toth's   results,  that  the    largely-used  and  modified  Golden- 
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berg-Gerornont  method  is  unsatisfactory,  induced  the  author      crude  calcium   tartrate  and  wine-lees  by  the  above  methods 
to  estimate  the  tartaric  acid  in  a    number   of  samples    of      The  following  results  were  obtained  : — 


Calcium  Tartrates. 


No.  of 
Sample. 

Tartar 

according  to 

the  Goldenberg- 

Geromont 

Method. 

Differences. 

Tartar 

by  the  Modified 

Goldenberg- 

Geromoht 

Method. 

Differences. 

Tartar 

by  the  Lorenz 

Method. 

Differences. 

1 

Per  Cent. 
59-U0*| 

511- 40  I 

B8-80J 

0-00 

PerCent. 

59  101 

59'30  ]■ 

1 

59 -30 J 

0-20 

PerCent. 
60*891 

60-79J 

o-io 

2 

53-20-) 
53-40i 

0-20 

62-171 
52-Slj 

011 

50-03, 
66*22  ) 

0'19 

3 

WW) 

03- SO  J 

0-20 

112-451 
02-02) 

0-17 

61-871 
61-87) 

O'OO 

4 

BO-GO^ 
57-Od) 

<>-  111 

54-811 
55-36) 

0-52 

66-911 
66-66) 

0-35 

5 

BflfiOl 
59 -SO) 

0-30 

50-391 
66-22  j 

017 

00-531 
60-89J 

0-34 

DuY  Wink  Lees. 


■nt     „t                    Tartar  by 
No-of          ■    the  Goldenberg- 
o„_-,.                  Geromont 
Simple.                   Method. 

Differences. 

Tartar 

by  the  Modified 

Goldenberg- 

Geromont 

Method. 

Differences. 

Tartar 

bv  the  Lorenz 

'  Method. 

Differences. 

1 
2 

Per  Cent. 
25-001 

23-40) 

30-101 
30- 40) 

0-40 
0-30 

Per  Cent. 
5B-54-1 

22- 36  I 

22 -34  J 

28-451 

28-22) 

0-18 
0-23 

PerCent. 
26-96-1 

25-4s) 

30-141 
29-93) 

0-6-2 
0-49 

According  to  Wolfmann,  the  results  obtained  by  the 
second  of  these  methods  agree  best  with  the  yield  of  tartar 
obtained  on  the  large  scale.  The  author  is,  therefore,  of 
opinion  that  the  modified  Goldenberg-Geromont  method  i~, 
for  the  present,  at  least,  the  most  accurate.  The  results  also 
show  that  differences  of  7 — 10  per  cent,  between  the  results 
of  different  analyses  of  the  same  sample,  as  were  found 
by  Toth,  should  never  occur. — H.  T.  P. 


Volumetric  Estimation  of  Tannin  in  Wines.     L.  Roos, 
Cusson,  and  Giraud.     J.  Pharm.  Chim.  1890,  21,  59- 

The  reagent  used  is  a  10  per  cent,  tartaric  acid  solution  to 
which  ammonia  is  added  until  faintly  alkaline.  Neutral 
lead  acetate  is  now  added  until  the  precipitate  no  longer 
redissolves,  when  the  solution  is  filtered. 

This»  solution  precipitates  tannin  completely  from  its 
solutions.  To  25  cc.  of  a  tannin  solution,  which  contains 
5  grnis.  to  the  litre,  4 — 5  drops  of  ammonia,  and  for  a 
preliminary  estimation  2  cc.  of  the  lead  solution  are  added 
at  a  time.  A  drop  of  the  solution  is  placed  after  each 
addition  on  paper,  and  a  drop  of  sodium  sulphide  solution 
added.  When  a  brown  colouration  is  produced  the  end  of 
the  reaction  is  attained.  In  the  ease  of  wines  25  cc.  are 
employed,  made  faintly  alkaline  with  ammonia,  and  the 
operation  conducted  as  above.-— J.  R.  C. 


Quantitative  Estimation  of  Codeine  and  Morphine.  E. 
Claassen.  Pharm.  Bunds.  1890,41.  (See  this  Journal 
1890,  428.) 

If  the  free  alkaloid  alone  is  present  without  ammonium  salts 
or  substances,  which  decompose  ammonium  chloride,  the 
codeine  is  heated  in  a  flask  with  ammonium  chloride  and  the 
ammonia,  which  is  set  free,  collected  in  standard  hydrochloric 
acid  solution  and  titrated.  100  parts  of  NH3  correspond 
to  1758-8  parts  of  anhydrous  codeine.  Or  the  following 
method  may  be  adopted  1 — The  liquid  is  acidified  with 
dilute  sulphuric  acid  and  evaporated  with  excess  of  magnesia 
to  dryness.  The  residue  is  extracted  with  alcohol,  the  latter 
distilled  off  and  the  residue  treated  as  above  with  ammonium 
chloride.  The  residual  liquid  in  the  flask  is  acidified  with 
hydrochloric  acid  and  morphine,  precipitated  by  the  slightest 
possible  excess  of  ammonia  and  weighed  on  a  filter  paper. 
As  the  codeine  remains  in  the  solution  after  extracting  the 
morphine,  the  solution  may  be  evaporated  with  magnesia 
and  the  codeine  extracted  with  ether.  When  the  ether  has 
been  driven  off,  morphine  sulphate  is  added,  and  then  from 
the  amount  of  precipitated  morphine  that  of  the  codeine 
ma v  be  calculated. — J.  R.  C. 


Estimation  of  Nitrogen  in  Organic  Substances  by  use  of 
Alkaline  Potassium  Permanganate.  R.  L.  Wagner. 
Chem.  Zeit.  14,  269. 

The  communication  by  E.  Donath  (page  555)  has  led  the 
author  to  communicate  the  following  earlier  research  : — 
In  the  winter  session    1885 — 86,  in   the    laboratory  of   the 
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Leipzic  Agricultural  Institute,  he  estimated  uitrogen  in 
organic  substances  by  the  use  of  an  alkaline  solution  of 
potassium  permanganate.  A  note  of  previous  publications 
of  others  on  the  subject  is  given.  The  substance  and  the 
alkaline  solution  of  potassium  permanganate  were  enclosed 
in  a  sealed  tube  20 — 30  cm.  long.  There  being  a  large 
evolution  of  oxygen  with  very  oxidisable  bodies,  one  end 
of  the  tube  terminated  in  a  short  capillary  tube.  The 
tubes  were  heated  in  a  sloping  oven,  the  temperature 
being  maintained  at  150° — 170°  for  2 — 2i  hours.  The 
substances  were  previously  intimately  mixed  by  heating  on 
a  water-bath  and  shaking  vigorously.  At  the  end  of  the 
operation  the  glass  tube  was  opened,  and  the  contents 
transferred  to  a  porcelain  basin.  The  contents  were 
then  reduced  by  heating  with  the  requisite  quantity  of 
manganese  sulphate  solution  and  sodium  carbonate.  The 
filtrate  from  the  manganese  precipitate  was  washed  with 
warm  dilute  soda  solution,  and  concentrated  in  a  200 — 250  cc. 
flask  over  a  small  flame.  The  potassium  nitrate  was  then 
estimated  by  the  method  of  Kder  (Zeits.  Anal.  Chem. 
1877,  16). 

In  these  experiments,  0-05  to  0-l  gnu.  of  substance  was 
mixed  with  25  —  30  times  the  amount  of  potassium  per- 
manganate, and  5  cc.  of  solution  containing  25  per  cent, 
of  pure  potassium  hydrate. 

When  too  little  time  is  allowed  for  the  oxidation,  ammonia 
and  nitrite  remain,  and  loss  is  shown  on  estimation  of  the 
nitrate. 

Many  bodies  in  which  the  nitrogen  is  combined  with 
Carbon  or  hydrogen  being  insoluble  in  solutions  of  salts  and 
alkalis,  could  only  be  incompletely  oxidised.  This  process 
is  of  practical  value  only  for  pure  nitro-derivatives  and 
nitric  ethers.  Those  which  are  not  volatile  and  are  soluble 
in  alkaline  solution  can  be  treated  with  the  alkaline  per- 
manganate in  a  porcelain  basin. 

It  is  also  a  good  plan  to  reduce  the  excess  of  permanga- 
nate with  alcohol,  and  then  to  convert  the  nitrogen  as  nitrate 
or  nitrite  into  ammonia.  In  order  to  do  this  the  whole 
filtrate,  about  100 — 150  cc,  are  placed  in  a  600—750  cc. 
round  flask,  2  grms.  of  dissolved  ferrous  sulphate  and  about 
1 — 2  grms.  of  zinc  dust  are  added  and  agitated,  and  then 
neutralised  with  hydrochloric  acid.  The  nitrogen  acids 
are,  on  gentle  warming,  converted  into  ammonia  in  a  feu- 
minutes,  an. I  this  can  be  estimated  by  means  of  decinormal 
acid  in  the  usual  way. 

The  following  are  some  of  the  author's  results  : — 




Calcu- 
lated. 

Found. 

1.  Calculated  from  nitric  acid  found— 

PerCent. 

PerCent. 

N. 

21 --20 

20-80 

18  '66 

IS'51 

Leucine  C  H„,( NH2)COOH 

10-71 

10-00 

Caffeine  C8H,„N,02  +  H20 

2G'M 

26-31 

Potassium  ferroeyanule  K^FeCV.Ne  +  3  H20 

19-93 

19-83 

8-67 

8-75 

Brucine  cryst.  C23H2„N2<),  +  4  H,C> 

(1-01 

0-12 

Trirutroplieiiol  CeH2(NO.)3OH 

18-34 

18-30 

11-38 

11-42 

15-G5 
33-40 

14-42 

30'20 

Aniline  hydrochloride  CBHSNH3CI 

10-81 

7-00 

2.  From  ammonia  found — 

o-Nitrophenol  CjH4(N02)OH 

10'07 

10-01 

p-Dinitrocresol  C6H2(N02)  ,CH3OH 

14-14 

14-10 

o-Nitrobenzoie  acid  CGH4(N02)COOH  . . . 

8-38 

8-27 

10-02 

13-11 

These  last  were  estimated  in  the  autumn  of  1887.  The 
oxidation  was  effected  in  a  porcelain  basin  on  the  water- 
bath. 

The  author  also  estimated  the  sulphur  contained  in  carbon 
bisulphide  and  in  thiophen. 

0  05  to  0-1  grm.  of  each  liquid  was  enclosed  in  a  very 
thin  glass  bulb  which  was  broken  by  a  strong  shake  when 
enclosed  and  sealed  in  the  glass  tube. 


Carbon  disulphide  CS2 . . . 
Thiophen  CSHj 


Calculated. 


PerCent. 
84-2 


Found. 


Per  Cent.  Sulphur. 

Sf08 

38 -Hi 


-I).  A.  S. 


A  Nfir  Method  of  Estimating  Alcohol  hy  Means  of 
Chromic  Acid.  K.  Bourcart.  Hull.  Ind.  Soc.  Mulhouse, 
1889,  558—562. 

The  method  of  determining  alcohol,  previously  described 
by  the  author,  in  which  an  oxidising  mixture  of  potassium 
permanganate  and  strong  sulphuric  aeid  was  used,  is  liable 
to  give  erroneous  results,  due  partly  to  the  difficulty  of 
controlling  the  oxidation  and  partly  to  the  spontaneous 
decomposition  of  the  mixture  when  heated  above  50J,  or 
when  kept  any  length  of  time  before  dilution  with  water. 
These  drawbacks  are  not  met  with  when  a  mixture  of  dilute 
solutions  of  potassium  bichromate  and  sulphuric  acid  is 
employed.  Such  a  mixture  can  be  boiled  for  a  long  time 
without  decomposition. 

The  determination  of  the  alcohol  is  made  by  heating  a 
small  quantity  of  the  sample  with  an  excess  of  the  oxidis- 
ing mixture  in  a  sealed  tube,  or  more  conveniently,  to  save 
the  trouble  of  sealing  and  opening,  in  a  well-corked  tube, 
weighted  or  tied  down,  the  tube  being  first  shaken  to  mix 
the  contents,  and  then  heated  on  the  water-bath  for  two  or 
three  hours.  After  cooling,  the  contents  of  the  tube  are 
collected  in  a  flask,  the  tube  rinsed  out  with  water,  and  the 
excess  of  potassium  bichromate  determined  with  potassium 
iodide,  sodium  thiosulphate,  and  starch-paste.  Experiments 
were  made  under  slightly  varying  conditions,  with  10  cc.  of 
a  dilute  solution  of  alcohol,  obtained  by  diluting  with  200 
volumes  of  water,  1  volume  of  alcohol  of  sp.  gr.  0-7997  at 
15-5°,  containing  98 -8  per  cent,  by  volume  according  to 
Tralles'  tables.  Very  regular  results  were  obtained,  the 
mean  assigning  to  the  alcohol  a  percentage  by  volume  of 
1*7-3086.  In  most  of  the  trial  experiments  there  were  used 
for  10 cc.  of  the  dilute  alcohol,  50  cc.  of  a  0-5  solution  of 
potassium  bichromate,  and  10  cc.  of  25  per  cent,  sulphuric 
aeid  ;  after  heating,  10  cc.  of  a  10  per  cent,  solution  of 
potassium  iodide  were  added,  then  the  liquid  was  titrated 
with  sodium  thiosulphate  till  its  dirty-yellow  colour  changed 
to  a  green-yellow,  when  the  starch-paste  was  added,  and  the 
titration  was  continued  till  the  purple  colour  had  disappeared, 
leaving  the  liquid  a  pale  blue,  due  to  the  presence  of 
chrome  alum. 

Estimating  aldehyde  in  a  similar  way  and  calculating  from 
the  basis  of  three  molecules  of  aldehyde  being  oxidised  to 
acetic  acid  by  one  molecule  of  potassium  bichromate,  there 
were  found  respectively  in  two  experiments,  1-2603  and 
1-2549  grms.,  the  amount  taken  being  1-2424  grm.  of 
paraldehyde. 

It  was  further  ascertained  that  the  oxidising  mixture  bad 
no  influence  on  acetic  acid,  the  full  amount  of  potassium 
bichromate  used  being  found  unchanged  after  prolonged 
heating  in  the  tube. — K.  B. 


Method  for  Detecting  and  Estimating  Petroleum  in  Oil  of 
Turpentine.      W.   M.    Burton.       Amer.    Chem.   .1.    12, 

102—104. 
REFERRING   to    Armstrong's   method   for   the   detection    of 
petroleum  in  turpentine  oil,  which  depends  on  the  ready  and 
nearly    complete    polymerisation    of   oil    of   turpentine    by 
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sulphuric  acid,  and  the  comparative  indifference  to  such 
treatment  of  petroleum,  the  author  finds  that  this  process 
dens  not  merely  take  up  much  time  and  labour,  but  the 
yield  of  petroleum  is  far  from  being  quantitative,  leaving  the 
operator  in  the  dark  as  to  the  extent  of  the  adulteration. 

The  method  proposed  by  the  author  is  based  on  the  fact 
that  petroleum  is  only  slightly  affected  by  fuming  nitric  acid  in 
the  cold,  whilst  oil  of  turpentine  is  readily  oxidised  to  various 
acids  of  the  fatty  anil  aromatic  series  which  are  soluble  in 
hot  water.  The  apparatus  necessary  for  effecting  this 
separation  consists  of  a  balloon  flask  of  750  cc.  capacity, 
which  is  fitted  with  a  two-holed  cork  stopper.  Through  one 
hole  is  inserted  the  tube  of  a  glass-stoppered  drop  funnel 
having  a  capacity  of  100  cc.  The  flask  is  also  connected 
with  an  inverted  condenser.  About  300  oc.  of  fuming  nitric 
acid  of  sp.  gr.  1'4  are  placed  in  the  flask,  and  100  cc.  of  the 
oil  of  turpentine  under  examination  are  measured  into  the 
drop-funnel.  The  flask  is  surrounded  by  cold  water,  and 
the  turpentine  is  allowed  to  drop  slowly  into  the  nitric  acid. 
As  each  drop  strikes  the  acid,  violent  action  takes  place 
with  evolution  of  red  fumes.  It  is  well  to  shake  the  flask 
occasionally  during  the  operation.  When  the  turpentine  oil 
has  all  passed  into  the  flask  flic  apparatus  is  allowed  to 
stand  until  all  action  is  over.  The  contents  are  transferred 
to  a  large  separating  funnel  and  treated  with  successive 
portions  of  hot  water.  In  this  way  all  the  products  resulting 
from  the  action  of  the  acid  on  the  terpenes  are  removed, 
whilst  any  petroleum  paraffins  remain  insoluble  in  water  and 
can  be  readily  separated  and  measured. — I).  B. 


#rU)  Books. 


Year  Book  of  the  Scientific  and  Learned  Societies 
of  Great  Britain  and  Ireland.  Comprising  Lists  of 
the  Papers  read  during  1889  before  Societies  engaged  in 
Fourteen  Departments  of  Kesearch,  with  the  names  of 
their  Authors.  Compiled  from  Official  Sources.  Seventh 
Annual  Issue.  London  :  ('has.  GritUu  and  Co.,  Exeter 
Street,  Strand.     1890. 

Octavo  volume,  hound  in  red  cloth,  and  containing  Preface, 
Synopsis  of  Contents,  Subject-matter  covering  220  pages, 
and  an  Alphabetical  Index.  A  reference  to  the  pages  of 
the  Year  Hook  show  that  the  subjects  represented  by  the 
various  Societies  are  as  follows: — 1.  Science  Generally. 
2.  Astronomy,  Mathematics,  and  Physics.  3.  Chemistry 
and  Photography.  4.  Geography,  Geology,  and  Mineralogy, 
a.  Biology.  6.  Kconomic  Science.  7.  Mechanical  Science. 
8.  Naval  and  Military  Science.  9.  Agriculture.  10.  Law. 
11.  Literature  and  History.  12.  Psychology.  13.  Archaeo- 
logy.    14.  Medicine. 


Die    Tiieerfarren    mit    besonderer     Rucksicht    aik 

Si  HADLICHKEIT     UND     GeSETZGEBUNG     HYGIENISCH     USD 

Forensisch-Chemisch  cntersucht,  von  Dr.  Tn.  Weyl. 
Mit  einer  Vorrede  von  Prof.  Dr.  Bug.  Sell.  Berlin: 
Velag  von  August  Hirschwald.  1'nter  den  Linden,  68, 
N.W.  London  :  H.  Grevel  and  Co.,  33,  King  Street, 
Covent  Garden. 

The  whole  work  includes  two  8vo  parts,  bound  in  pamphlet 
form,  price  2s.  8rf.  each,  and  each  complete  in  itself ;  Part  I. 
containing  its  own  Alphabetical  Index,  whilst  Part  II. 
contains  a  General  Index.  Part  I.  commences  with  Dr.  Sell's 
introductory  remarks,  and  these  are  followed  by  the  Preface, 
Table  of  Contents,  and  77  pages  of  Subject-matter.  In 
Chapter  I.  the  Coal  Tar  Colours  are  treated  of,  both 
chemically  and  technologically.  Chapter  II.  deals  with  the 
Poisonous  Tar  Colours.  Chapter  III.  with  the  laws  against 
the  Employment  of  Poisonous  Colours.  Chapter  IV. 
Problems  for  Investigation.  Chapter  V.  Method  of  Con- 
ducting the  Investigations  as  to  Poisonous  Properties  and 
Power. 

Special  Section. — Chap.  I.  Nitroso  Colours.     Chap.  II. 

Nitro  Colours. 

Part  II. — This  is  really  a  continuation  of  the  Special 
Section  concluding  Part  I.,  and  the  whole  pamphlet,  which 
comprises  pages  81  t"  I3S,  and  concludes  with  a  General 
Alphabetical  Index,  is  devoted  to  the  consideration  of  the 
Subject-matter  of  Chapter  111.,  which  deals  with  tin'  Azo- 
Coi-Oi  rs.  Iii  this  chapter,  first,  a  chemical  review  is  made 
of  this  class  of  colouring  matters,  their  constitution,  pro- 
perties, and  modes  of  employment  —  the  textile  arts,  anil 
second,  a  systematic  report  of  the  experiments  tried  with 
the  representative  members  of  the  principal  scries  of  Azo- 
Colours.  The  conclusions  drawn  from  the  investigations 
are  recorded  on  pages  136 — 137. 


Gasanalytische  Methihifn.  Von  Dr.  Walther  Hemi-el, 
Professor  au  der  Technischen  Hochsehule  zu  Dresden. 
Zweite  Auflage.  1890.  Braunschweig:  Friedrich  Vieweg 
und  Sohn.  London  :  H.  Grevel  and  Co.,  33,  King  Street, 
Covent  Garden. 

This,  the  second  edition  of  Hempel's  Methods  of  Gas 
Analysis,  is  an  8vo  volume  of  considerably  greater  dimen- 
sions than  the  first  edition.  It  is  bound  in  paper  cover,  and 
the  price  is  lis.  The  work,  which  is  illustrated  with  101 
excellent  engravings,  commences  with  a  short  preface  by  the 
author,  in  which  the  latter,  whilst  disclaiming  any  intention 
of  going  into  detail  on  the  subject  of  Methods  of  Gas 
Analysis,  states  it  as  his  desire  to  make  his  book  valuable 
as  a  laboratory  guide.  He  has,  however,  made  an  exception 
in  favour  of  Pettersson's  apparatus,  because  the  operation 
of  this  instrument  involves  the  application  of  a  completely 
new  principle  with  regard  to  the  measurement  of  gases. 
The  text  covers  364  pages,  and  the  work  terminates  with 
an  Alphabetical  Index  and  List  of  Corrigenda. 

The  Subject-matter  of  the  text  is  divided  into  three 
sections.  Part  I.  General  Methods;  Part  II.  Special 
Methods;  and  Part  III.  Applications  of  Gas  Analysis. 
In  Part  III.  the  subject  of  Chimney  Gases  is  first  dealt 
with,  and  thereafter  Illuminating  Gas,  Water  Gas,  Generator 
Gas,  and  Coke-oven  Gases.  Then  follows  Photometry,  with 
the  amyl-acetate  lamp  of  Hefner-Alteneck  recommended 
as  an  instrument  for  furnishing  the  unit  of  light.  It  is 
claimed  as  its  great  advantage  that  when  once  regulated 
and  lighted  it  continues  to  burn  for  a  long  time  unaltered 
in  intensity.  Estimation  of  Specific  Gravity  (Bunsen  and 
Schilling).  Lux's  Gas  Balance.  Examples  given  and 
worked  out  both  of  Illuminating  and  Water  Gas.  Estima- 
tion of  Tar  in  Crude  Gases  (Tieftrunk),  of  Sulphuretted 
Hydrogen  in  Gas  (Bunte),  of  Total  Sulphur  (Drehschmidt), 
and  Carbonic  Acid  (Kudorff). 

Pages  240 — 246  are  devoted  to  the  methods  for  deter- 
mining the  gases  employed  in  the  Sulphuric  Acid  Chamber; 
pp.  246 — 28")  the  Gaseous  Constituents  of  Atmospheric 
Air;  and  page  312  the  Estimation  of  Fluorine  as  Fluor- 
Silicon.  The  latter  part  of  the  work  is  devoted  to  important 
methods  and  apparatus  for  the  Analysis  of  Nitre  and  Nitric 
Ether,  Nitroglycerol,  Gun-cotton,  &c.,  and  finally  a  method 
for  the  Estimation  of  the  Calorific  Value  of  Fuels. 
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Crate  Report* 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.') 

Italy. 
Classification  of  Articles  in  Customs  Tariff. 

Note. — Lire  —  9-njrf.     Quintal  —  220-4  lb.  avoirdupois. 
Hectogramme  =  3*52  ox. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Italian  Customs  tariff  have  recently  been 
given  by  the  Italian  Customs  authorities  : — ■ 

Rye-straw  paste  prepared  with  nitrates  and  hydrates  (an 
explosive). — Category  51  B.     Duty,  4  lire  per  quintal: 

India-rubber,  not  prepared. — Category  334  A.    Duty  free. 

Oil  of  cherry  laurel. — Category  61.  Duty,  10  lire  per 
quintal. 

Greece. 

Modifications  in  Oustoms  Unties  on  Imports  from  the 
( ' ruled  Kingdom. 

Note.— Draehme  =  100  Lepta  =  9^.     Oke  =  2-84  lb. 
avoirdupois. 

The  following  is  a  statement  of  some  of  the  modifications 
(in  accordance  with  the  agreement  of  the  28th  March  1890) 
in  the  Greek  Customs  tariff  in  favour  of  goods,  the  produce 
or  manufacture  of  the  United  Kingdom,  imported  into 
Greece : — 

}reyetable  Dyes. — Class  59  (i)- — Indigo. — Duty  of  3 
draehmes  per  oke,  reduced  to  10  leptas. 

Chemical  Products. — ('lass  103  (e). — Acids,  pure,  i.e., 
sulphuric  acid  (vitriol),  hydrochloric  acid  (spirits  of  salts), 
nitric  acid  (aqua  fortis),  phenic  acid,  and  other  similar 
acids,  as  well  as  all  other  chemical  products  not  specially 
mentioned. — Duty  of  20  leptas  per  oke,  reduced  to  10 
leptas. 

Class  103(d). — Impure  acids  (so-called  acids  of  commerce). 
—Duty  of  10  leptas  per  oke,  abolished. 


United  States. 

Recent  Customs  Decisions. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Customs  tariff  and  the  application  of  the 
Customs  Law  of  the  United  States  have  recently  been  given 
by  the  United  States  Customs  authorities  : — 

A  solid  expressed  or  rendered  oil,  obtained  from  some 
unknown  vegetable  source,  probably  the  palm-nut,  rapeseed, 
or  other  like  substance,  assimilating  to  cocoa  butter  in 
appearance,  and  the  uses  to  which  it  may  be  applied,  is 
dutiable  at  the  rate  of  25  per  cent,  ad  valorem. 

Essential  oils  of  mustard  and  wiutergreeu  are  dutiable  at 
the  rate  of  25  per  cent,  ad  valorem. 


Canada. 

Modifications  in  the  Customs  'Tariff. 

The  following  is  a  list  of  changes  which  have  recently 
been  made  in  the  Customs  tariff  of  Canada.  The  re- 
arrangement of  classification  and  the  duties  on  the  articles 


enumerated  below  are   to  be  substituted  for  those  hitherto 
in  force : — 


Classification  of  Articles. 


Rates  of  Duty. 


Acid,  acetic  and  pyroligneous,  not  otherwise 

specified,  ami  vinegar,  fur  each  gallon  of  uny 

strength  not  exceeding  a  strength  of  proof.. 

For  each  degree  of  strength  in  excess  of 

the  strength  of  proof  an  additional  duty 

..f  1  cent.  The  strength  of  proof  shall  be 

held  to  b (m:i1  to  6  per  cent,  of  absolute 

acid,  and  in  all  coses  the  strength  shall 
he  determined  in  such  manner  as  may 

t stablished    by    the   Governor    iii 

Council. 

Acid,  acetic  and  pyroligneous,  of  any  strength, 
when  imported  by  dyers,  calico  printers,  or 
manufacturers  of  acetates  or  colours;  for 
exclusive  use  m  dyeing  or  printing,  or  for 
the  manufacture  of  such  acetates  or  colours 
in  their  own  factories,  under  such  regula- 
tions as  may  bo  established  by  the  Governor 
in  Council 


Acid  phosphate 

Ferro-manganese,  ferro-silicon,  spiegel,  steel 
bloom  ends,  and  crop  ends  of  steel  rails,  for 
the  manufacture  of  iron  or  steel 


UnU       CtS. 


Per  gall.         O'lo 


n-2.1 
I  in  0  ad  vnl. 


Lead,  nitrate  and  acetate  of,  not  ground 

Dry  white  and  red  lead,  orange  mineral  and 
zinc  white,  or  carbonate  of  zinc 


Colours,  dry,  not  otherwise  specified 

Faints  and  colours,  pulped  or  ground  in  oil  or 
other  liquids,  not  otherwise  specified 


Paints,  ground  or  mixed  in,  or  with,  either 
japan,  varnish,  lacquers,  liquid  dryers,  collo- 
dion, oil  finish,  or  oil  varnish  ;  rough  stuff, 
fillers,  and  all  liquid,  prepared  or  ready- 
mixed  paints,  not  otherwise  specified,  the 
weight  of  the  package  to  be  included  in  the 
weight  for  duty 


Oxides,  ochres  and  ochrey  earths,  fire  proof, 
umbers,  and  siennas,  ground  or  ungl'ouud. 
washed  or  unwashed,  calcined  or  raw 

Paints  and  colours. ground  in  spirits,  and  all 
spirit  varnishes  and  lacquer  J 


Paraffin  wax.  stearic  acid,  and  stearin  of  all 
kinds 


Photographic  dry  plates 

Albuminised  paper  chemically  prepared  for 
photographers  use 

Plumbago 

„       all  manufactures  of,  not  otherwise 
specified 

Red  and  yellow  prussiate  of  potash 

Castillo  soap,  mot  tied  or  white,  and  white  soap 

Soap  powders,  pumice,  silver  and  mineral 
soaps,  sapolio,  and  other  similar  articles, 
the  weight  of  the  package  to  be  included  in 
the  weight  for  duty 

Spirituous  or  alcoholic  liquors  distilled  from 
any  material  or  containing  or  compounded 
from,  or  with  distilled  spirits  of  any  kind 
and  any  mixture  thereof  with  xvater — for 
every  gallon  thereof  of  any  strength  not 
exceeding  the  strength  of  proof.  When  of  a 
greater  strength  than  the  strength  of  proof, 
at  the  same  rate  on  the  quantity  there 
would  be  if  reduced  to  the  strength  of  proof, 
as  follows,  viz. : — 


(it.)  Ethyl  alcohol  or  the  substance  com- 
monly known  as  alcohol,  hydrated  oxide 
of  ethyl,  or  spirits  of  wine  ;  gin  of  all 
kinds    not    otherwise    specified;    rum,  i 
whisky,  and  all  spirituous  or  alcoholic  ] 
liquors  not  otherwise  provided  for j  Per  gall. 

(6.)  Amy]  alcohol  or  fusel  oil,  or  any 
substance  known  as  potato  spirit  or 
potato  oil 


Per  lb. 


IT  IKS 


Per  ton  2  "00 

5  %  ad  vat. 

5  °/0  ad  cot . 
20  %  ad  vat. 

3u  ',',,  ml  val. 


.  Per  lb.  0-05 

"  and  25  °/„  ad  val. 


30  %  ad  val. 

Per  gall.  1-00 

Pit  lb.  0-03 

Per  sq.  ft.       0'09 

25  °/o  ad  vol. 
25  %  ad  vil. 

80  %  ad  val. 

10  °/0  ad  vat. 

Per  lb.  0-02 


1-75 


2-00 


560 


THE  JOURNAL   OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[  May  ai,  1890. 


Classification  of  Articles. 


Spirituous  and  alcoholic  liquors,  &c. — coi.t. 
{c.)  Methyl  alcohol,  wood  alcohol,  wood 
naphtha,  py  rosy  lie  spirit,  or  any  sub- 
stance known  as  wood  spirit  or  methy- 
lated spirit;  absinthe,  arrack,  or  palm 
spirit,  brandy,  including  artificial  brandy 
and  imitations  of  brandy;  cordials  and 
liqueurs  of  all  kinds  not  otherwise 
specified ;  pinker  wine,  mescal,  pulque, 
eum,  shrub,  schiedam,  and  other 
schnapps ;  tafia,  angostura,  and  similar 
alcoholic  bitters  or  beverages 

(d.)  Spirits  and  strong  waters  of  any  kind 
mixed  with  any  ingredient  or  ingredients 
and  being,  or  known,  or  designated,  as 
anodynes,  elixirs,  essences,  extracts, 
lotions,  tinctures,  or  medicines  not 
otherwise  specified 

(e.)  Alcoholic  perfumes  and  per  f  urn  3d 
spirits,  bay  rum,  cologne  and  lavender 
waters,  hair,  tooth,  and  skin  washes  and 
other  toilet  preparations  containing 
spirits  of  any  kind,  when  in  bottles  or 
flasks  weighing  not  more  than  4  oz.  each 


Rates  of  Duty. 


Duls.  Cts. 


Per  gall.        2*00 


!     „  2*00 

"and  30  %  ad  vol. 


\  Per  gall. 
)  and  30% 


Do..  do.,  in  bottles,  flasks,  or  other 
packages  weighing  more  than  -i  oz.  each. 

(/.)  Nitrons  ether,  sweet  spirits  of  nitre, 
and  aromatic  spirits  of  ammonia 

(ft.)  In  all  cases  where  the  strength  of  any 
of  the  foregoing  articles  cannot  be 
correctly  ascertained  by  the  direct  appli- 
cation of  the  hydrometer,  it  shall  be 
ascertained  by  the  distillation  of  a 
sample,  or  in  such  other  manner  as  tin- 
Minister  of  Customs  may  direct. 

Starch,  including  farina,  corn  starch,  or  flour, 
and  all  preparations  having  the  qualities  of 
starch,  not  sweetened  or  flavoured >  Per  lb. 

Do.,  sweetened  or  flavoured ;        ,. 

Saccharin  or  any  product  containing  over  one- 
half  of  1  per  cent,  thereof ,, 

Illuminating  oils  composed  wholly  or  in  part 
of  the  products  of  petroleum,  coal,  shale  or 
lignite,  costing  more  than  30  cents  per  gallon 


50  %  ad  val. 

I  Per  gall.         2'00 
J  and  4Q  °/0  ad  val. 


2*00 
ad  val. 


Sulphuric  ether 

Teast  cakes,   compressed   yeast  and   baking 

iiowders  in  packages  of  1  lb.  and  over  or  in 
►ulk 


10*00 

25°/0  ad  val. 
Per  lb.  O'Oo 

0*06 


The  following  articles  are  free  of  duty  :- 


Alkanet  root,  crude,  crushed  or 
ground. 

Aloes,  ground  or  unground. 

Alum,  in  bulk  only,  ground  or 
unground. 

Aluminium,  or  aluminium  and 
alumina  and  chloride  of 
aluminium  or  ehloraluni,  sul- 
phate of  alumina,  and  alum 
cake. 

Aniline  dyes  and  coal-tar  dyes, 
in  bulk  or  packages  of  not 
less  than  one  pound  weight, 
including  alizarin  and  artifi- 
cial alizarin 

Aniline  salts  and  arseniate  of 
aniline. 

Ant imony,  not  ground ,  pul- 
verised or  otherwise  manu- 
factured. 

Ashes,  pot  and  pearl, in  packages 
of  not  less  than  25  lb.  weight. 

Asphalt  or  asphalt  ■inn  and  bone 
pitch,  crude  only. 

Argal  or  argols.  crude  only. 

Beans,  viz. :— Tonquin.  vanilla, 
and  nux  vomica;  crude  only. 

Bismuth,  metallic,  in  its  natural 
state. 

Bonn,  ground  or  untrround,  in 
bulk  only. 

Celluloid  or  xylonite  in  sheets. 

and  in  lumps,  blocks,  or  balls 

in  the  rough. 
Colours,  metallic,  viz. :— Oxides 

of  cobalt,  zinc,  and  tin,  not 

otherwise  specified. 


Extracts  of  logwood,  fustic,  and 
oak  bark. 

Foot-grease,  being  the  refuse  of 
cotton  seed  after  the  oil  has 
been  pressed  out,  but  not 
when  treated  with  alkalis. 

Gas  coke  (the  product  of  gas 
works),  when  used  in  Cana- 
dian manufactures  only. 

Grease,  rough,  the  refuse  of 
animal  fat.  for  the  manufac- 
ture of  soap  only. 

Gums,  viz.:— Amber,  Arabic. 
Australian,  copal,  dumar, 
kaurie,  mastic,  sandarac, 
Senegal,  shellac ;  and  white 
shellac,  in  gum  or  flake,  for 
manufacturing  purposes  ;  and 
gum  tragacanth,  gum  gedda, 
and  gum  barberry. 

Indigo  auxiliary  or  zinc  dust. 

Kryolite  or  cryolite  mineral. 

Litharge  not  ground, 

Mineralogical  specimens. 

Oils,  viz. :— Cocoanut  and  palm, 
in  their  natural  state. 

Otto  or  attar  of  roses  and  oil  of 
roses. 

Pelts,  raw. 

Pipe  clay,  unmanufactured. 

Platinum  wire;  and  retorts, 
pans,  condensers,  tubintr  and 
pipe  made  of  platinum,  when 
imported  by  manufacturers 
of  sulphuric  acid  for  use  in 
their  works  in  the  manufac- 
ture or  concentration  of  sul- 
phuric acid. 


Sags  of  cotton,  linen,  jute,  hemp, 
and  woollen,  paper  waste  or 
clippings,  and  waste  of  any 

kind  except,  mineral  waste. 

Resin  or  rosin  in  packages  of 
not  less  than  10U  lb. 

Roots, medicinal, viz. :— Aconite, 
calumba,  ipecacuanha,  sarsa- 
parilla,  squills,  taraxacum . 
rhubarb,  and  valerian. 

Rubber,  crude. 

Soda,  sulphate  of,  crude,  known 
as  salt  cake,  for  manufacturing 
purposes  only. 

Soda  ash,  caustic  soda  in  drums ; 
silicate  of  soda  in  crystals 
only ;  bichromate  of  soda, 
nitrate  of  soda  or  cubic  nitre, 
sal  sod  a  ;  sulphide  of  sodium, 
arseniate,  binarseniate,  chlo- 
ride and  stannate  of  soda  for 
manufacturing  purposes  only. 


Sulphate  of  iron  (copperas)  ;and 

sulphate     of     copper     (blue 

vitriol). 
Terra  japonica  or  gambler. 
Ultramarine    blue,    dry    or    in 

pulp. 
Whiting  or  whitening,  gilders 

whiting,  and  Paris  white. 

Camwood  and  sumac  for  dyeing 
or  tanning  purposes  when  not 
further  manufactured  than 
crushed  or  ground. 

Blood  albumen,  tannic  acid, 
tartar  emetic,  and  grey  tartar, 
when  imported  by  the  manu- 
facturers of  cotton  and  woollen 
goods  for  use  in  their  factories 
only. 

Chlorate  of  potash  in  crystals, 
when  imported  for  manufac- 
turing purposes  only. 


Increase  of  the  Dut^'    on*   Alcoholic  Medicines,  &C. 
in  India. 

By  order  of  the  Governor-General  of  British  India,  the 
following  increase,  taking  effect  from  March  21st  last,  has 
been  made  in  the  duty  on  spirits  (including  alcoholic, 
perfumed,  and  medicinal  preparations)  imported  into  the 
country: — -A.  Spirit  in  a  proportion  to  20  per  cent,  and 
upwards,  from  five  rupees  to  six  rupees  per  imperial  gallon 
or  six  quart  bottles,  of  the  strength  of  London  proof.  The 
duty  to  be  increased  or  reduced  in  proportion  as  the  strength 
of  the  spirit  exceeds  or  is  less  than  London  proof.  B. 
Perfumed  spirit,  in  wood  or  in  bottles,  per  imperial  gallon 
or  six  quart  bottles,  from  seven  rupees  eight  annas  to  eight 
rupees.  As  the  reason  for  the  advance  in  the  duty,  it  is 
stated  that  in  some  provinces  the  rates  of  duty  on  country 
spirit  have  been  raised  so  high  that,  if  any  further  increase 
were  made,  such  spirit  would  be  unfairly  handicapped  in 
comparison  with  foreign  alcohol.  It  is  the  policy  of  the 
Government  to  impose  as  high  a  duty  on  country  spirit  as  it 
will  bear,  and  also  to  discourage  the  import  of  cheap  and 
deleterious  European  spirit,  which  will  be  less  able,  it  is 
thought,  to  bear  the  increased  duty  than  the  better  grades 
of  alcohol.  The  proposed  increase  of  duty  is  estimated  to 
add  nine  lakhs  of  rupees  yearly  to  the  revenue. — Chemist 
and  Druggist. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

TlRKEY   in  Ama. 

Mints  and  Minerals  in  Trebizond. 

Like  all  other  parts  of  Asia  Minor,  the  vilayet  of 
Trebizond  is  very  rich  in  minerals,  and,  as  in  all  other  parts 
of  the  Turkish  Empire,  these  resources  are  almost  entirely 
neglected.  In  the  mountain  ranges  that  traverse  the  southern 
part  of  the  province  there  are  some  120  known  mineral 
deposits.  The  more  important  of  these  are  distributed  as 
follows: — In  the  sandjak  of  Trezibond,  21  mines  of  argen- 
tiferous lead,  34  of  copper,  3  of  lead  and  copper,  2  of 
manganese,  10  of  iron,  and  2  of  coal  ;  in  the  sandjak  of 
Samsoon,  1  of  argentiferous  lead  and  1  of  manganese  ;  in 
the  sandjak  of  Gcrnushhane,  37  of  argentiferous  lead,  6  of 
copper. 

None  of  these  deposits  are  worked  to  any  advantage. 
The  lack  of  enterprise,  difficulties  of  transportation,  and 
restrictions  imposed  by  the  Government,  prevent  the 
development  of  these  resources  which  might,  under  proper 
management,  add  so  much  to  the  wealth  of  the  country. 
There  is  an  abundance  of  wood,  as  well  as  the  two  unde- 
veloped coal  deposits  referred  to,  for  working  the  ores,  so 
that  the  failure  to  develop  these  resources  seems  the  more 
inexcusable. — United  States  (\>nsular  Reports. 
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Guatemala. 
Matches. 

Under  date  of  <  )ctober  15th,  1889,  Consul-General  Hosmer 

reports  that,  although  of  comparatively  insignificant  con- 
sideration, the  manufacture  and  supply  of  phosphorus 
matches  is  an  important  branch  of  modern  industry  and  of 
general  use  among  all  classes  of  society  in  the  civilised 
world.  Guatemala  imports  annually  115,000  gross  of 
wooden  safety  matches  of  Swedish.  Danish,  aud  German 
manufacture.  These  sell  in  this  market  for  from  l'37idols. 
to  1'50  dols.  per  gross  in  Guatemalan  currency,  that  is, 
about  98  cents  to  1  '07  dols.  in  United  States  gold.  Belgium 
also  contributes  to  the  supply,  and  a  small  quantity  is 
imported  from  the  United  States.  These  latter  are  of  a 
better  quality,  are  of  coloured  woods,  and  sell  at  a  higher 
price.  There  are,  in  addition  to  these  wooden  matches, 
15,000  gross  of  wax  imported,  chiefly  from  Italy,  into 
Guatemala.  The  duty  paid  on  the  importation  of  matches 
is  43£  cents  per  gross  on  the  average  weight  of  cases  of  50 
gross  each. 

•    Mica. 

Consul-General  Hosmer,  under  date  of  December  6th, 
1889,  reports  that  large  beds  of  mica  are  to  be  found  in  the 
Republic  of  Guatemala  at  15  leagues  distant  from  Guatemala 
City,  the  capital.  They  are  said  to  extend  some  two  or 
three  miles  of  continuous  length,  and  are  capable  of  being 
cut  into  elastic  plates  of  extreme  thinness,  excellent  for 
commercial  purpose. 

There  being  no  occasion  for  the  use  of  stoves  in  this 
climate  to  obtain  artificial  warmth,  and  the  cooking  being 
done  either  upon  a  primitive  arrangement  for  burning 
charcoal  or  in  ranges  built  of  bricks  and  adobe,  the 
employment  of  mica  for  home  consumption  is  rendered 
unnecessary,  and  therefore  the  beds  of  mica  have  been  as 
yet  untouched. 

Reports  upon  this  mineral  in  North  Carolina  show  that 
the  article  in  question  is  worth  450  dols.  per  ton,  and  that 
its  refuse  is  good  as  a  fertiliser.  Such  being  the  fact, 
the  small  cost  for  the  labour  of  obtaining  it  in  this  country 
should  make  the  quarrying  and  cutting  of  mica  a  most 
profitable  undertaking  as  a  matter  of  export.  Access  to 
the  mica  beds  referred  to  is  by  a  good  cart  road  for  some  six 
leagues  and  the  rest  of  the  distance  by  mule-path. 


Rubber. 

Under  date  of  October  11th,  1889,  Consul-General  Hosmer 
reports  that  the  export  of  rubber  from  the  Republic  of 
Guatemala  to  the  United  States  during  the  year  ended 
June  30th,  1889,  amounted  to  the  sum' of  04,170-59  dols., 
and  the  average  price  was  50  cents  per  lb.  This  quantity  is 
likely  to  be  increased  in  the  future,  owing  to  the  stringent 
law  enacted,  and  being  more  strictly  enforced  by  the 
Government  for  the  protection  of  the  rubber-tree  from  a 
bleeding  process  to  which  it  had  been  subjected  by  careless 
natives,  and  the  probability  of  planting  on  the  part  of 
intended  colonists.  Inasmuch,  however,  as  from  15  to  20 
years  are  required  to  obtain  a  profitable  result  from  planting 
the  rubber-tree,  it  would  not  hold  out  a  favourable  induce- 
ment to  the  agriculturist,  unless  planted  in  connexion  with 
the  banana-tree,  the  fruit  of  which  could  be  disposed  of  on  a 
paying  basis  until  the  rubber  reached  the  point  of  profitable 
production. — Ibid. 


Trinidad. 

Asphaltum. 

Under  date  of  November  10th,  1889,  Consul  Sawyer 
reports  that  the  shipments  of  asphaltum  from  Trinidad — the 
greater  part  to  the  United  States — from  January  1st  to  June 
30th,  1889,  amounted  to  32,460  tons,  being  a  prodigious 
increase  over  any  previous  semi-annual  shipments  during  the 
history  of  the  colony. — Ibid. 


Mkxico. 
Cinnabar  in  Sonora. 

Under  date  of  September  10th,  1889,  Consul  Willard,  of 
Quay  mas,  reports  that  within  the  past  six  months  a  deposit 
of  cinnabar  (quicksilver  ore)  was  discovered  in  his  consular 
district  (Sonora"),  about  150  miles  from  Guaymas,  in  the 
Ures  district.  The  deposits  are  being  worked,  aud  are 
reported  to  be  extensive — one  yielding  30  per  cent.,  while  as 
high  as  50  per  cent,  has  been  found.  Twenty  flasks  of 
quicksilver  have  been  extracted.  The  owners  of  the  live 
claims  or  mines  located  are  developing  their  grounds  with 
the  object  of  proving  their  value.  This  is  the  first  cinnabar 
located  and  worked  in  Sonora. — Ibid. 


Russia. 
Chemical  Industry  in  Odessa. 

The  manufacturing  chemical  industry  in  Odessa  is  a 
growing  aud  prosperous  one.  It  now  embraces  the  manu- 
facture of  acids,  sulphates,  oils  from  exotic  seeds,  glycerin, 
and  soaps.  The  principal  customers  for  the  Odessa  soap  are 
found  in  the  immediate  neighbourhood  of  Odessa,  through- 
out Southern  Russia,  the  Crimea,  the  Caucasus,  and  the 
Black  Sea  littoral.  A  little  goes  to  Turkey,  and  twice  yearly 
Russian  steamers  take  out  from  10,000  to  12,000  poods  of 
washing  soap,  small  quantities  of  toilet  soap,  engine  grease, 
and  caustic  soda  to  Wladiwostok,  in  Siberia.  Business, 
however,  is  much  impeded  by  the  continual  variations  in  the 
price  of  the  rouble,  which  affects  specially  all  transactions 
with  foreign  countries. 

Soap-7naking. 

The  raw  material  used  here  for  soap-making  is  principally 
mutton  tallow,  but  the  price  of  tallow  is  steadily  advancing, 
owing  partly  to  the  decadence  of  sheep-farming  in  Southern 
Russia  and  to  the  increased  local  outlet  for  tallow  iu  the 
manufacture  of  butterine  aud  stearin  candles,  and  the  soap- 
makers  are  therefore  beginning  to  fall  back  upon  cocoa-nut 
ami  palm  oils. 

The  attempt  has  also  been  made  to  introduce  Australian 
tallow.  Oils  are  all  purchased  through  London,  and  a  Swiss 
firm  also  competes.  Marseilles  oil  firms  are  also  endeavouring 
to  gain  a  footing,  but  their  success  is  limited,  as  the 
Marseilles  oils,  though  cheaper,  are  much  inferior  to  Ceylon 
cocoa-nut  oil  iu  quality. 

Caustic  Soda. 

The  consumption  of  caustic  soda  amounts  to  about  9,000 
drums  (1,800  tons)  yearly.  All  this  is  of  British  manufacture, 
and  is  exclusive  of  the  enormous  quantities  going  direct  to 
the  Russian  petroleum  fields.  The  caustic  soda  used  here 
is  from  70°  to  74°  in  strength,  recently  76  aud  77  per  cent. 

Soda  Ash. 

Soda  has  also  been  introduced.  Since  1887  a  large 
number  of  soapworks  have  been  erected  here,  who  now 
manufacture  soda  crystals  as  a  by-product,  and  are  super- 
seding the  English  crystals,  which  used  to  be  taken  here. 
Soda  ash  also  was  formerly  bought  in  England,  but  this 
has  all  ceased  now. — Chemist  and  Druggist. 

Spanish  Possessions. 

Drugs  for  Cuba. 
Trade  returns  arc  not  compiled  very  quickly  in  Spanish 
America,  and  so  it  is  that  we  are  only  now  in  possession  of 
the  commercial  statistics  for  Cuba  of  1887.  Iu  that  year 
70,852  kilos,  of  pharmaceutical  products  were  imported  into 
the  island  against  only  10,525  kilos,  in  1886 ;  the  imports 
of  soap  were  423,658  against  534,257  kilos. ;  and  of  chemicals 
72,988  against  75,367. 

Mineral  Waters. 

There  is  a  large  demand  in  Cuba  for  mineral  waters, 
especially  Vichy  water. 
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Perfumery. 

The  consumption  of  fine  perfumery  is  growing  every  year, 

and  Fiance  (according  to  her  Consul)  in  this  department 
comes  first,  with  the  rest  nowhere.  Some  French  firms  find 
it  a  good  plan  to  send  over  boxes  of  assorted  bottles  of 
scents,  which  have  a  particularly  rapid  sale.  The  imports 
in  1887  were  12,325  kilos,  against  4,78:!  kilos,  in  1886. 
Until  quite  recently  the  British  manufacturing  perfumers 
did  not  compete  on  the  Cuban  markets,  but  now  English 
samples  are  beginning  to  be  shown  in  pharmacies  and 
bazaars. — Ibid. 

Turkey  in  Asia. 
Drugs  for  Smyrna. 
The  principal  pharmacies  of  Smyrna  are  owned  by  British 
subjects,  and  it  is,  therefore,  but  natural  that  the  greater 
part  of  the  medicines  consumed  should  come  from  England. 
Certain  specialities,  such  as  antipyrin  and  quinine  prepara- 
tions, however,  are  brought  from  Hiiehst  and  Stuttgart,  in 
Germany.  So-called  house  medicines  are  very  largely 
bought  in  Paris,  because  the  manufacturers  pay  gnat 
attention  to  neat  ami  tasteful  packing,  and  the  population 
here  are  now  quite  accustomed  to  these  neat  preparations. 
The  use  of  raw  drugs  is  very  great  in  Smyrna,  and  this  is 
explained  to  some  extent  by  the  habits  of  the  natives,  who 
in  illness  prefer  to  make  up  their  own  remedies  from  the  raw 
material.  The  wholesale  drug  and  spice  business  is  in  the 
hands  of  a  few  very  well  established  firms,  who  purchase  in 
London,  Marseilles,  Stuttgart,  and  Trieste.  The  principal 
drugs  consumed  in  this  place  are  camphor,  saffron,  manna, 
coriander,  star-anise,  balsams,  alum,  rhubarb,  jalap,  sarsa, 
castor  oil,  tamarinds,  pimento,  and  nutmegs. 

Soap. 
The  finer  toilet  soaps  and   perfumery  are   drawn    from 
France  and  sometimes  also  from  Southern  Germany.  A  very 
cheap  soap,  in  1-kilo.  bars,  selling  here  at  10s.  per  cwt.,  is 
imported  from  England,  and  is  exceedingly  popular. 

Chemicals  in  Smyrna. 
Potash  is  the  largest  article  of  consumption  among  the 
heavy  chemicals,  about  3,000  2-cwt.  casks  being  consumed 
annually.  The  principal  use  of  the  article  is  for  drying 
raisins,  for  which  purpose  it  is  dissolved  and  mixed  with  a 
little  oil.  Formerly,  the  potash  came  via.  Trieste,  and  this 
variety  was  much  liked,  but  the  Austrian  railways  raised 
their  tariff  to  such  a  rate  that  Cologne  has  quite  usurped 
the  potash  trade.  Caustic  soda  (40  to  45  per  cent.),  for 
soap-making,  is  bought  exclusively  in  England,  about  8,000 
casks  a  year,  and  the  small  quantity  of  carbonate  of  soda 
used  here  is  made  by  the  Solvay  and  Leblanc  works  in 
Northern  France,  and  exported  via  Antwerp. — Ibid. 


MISCELLANEOUS  TRADE  NOTICES. 

liitiTisH  Trade  in  Sekvia. 

The  Skuptschiua  has  passed  the  final  reading  of  a  Bill  for 
granting  a  monopoly  of  the  petroleum  aial  other  oil  resources 
of  the  kingdom  to  a  syndicate  of  London  financiers.  The 
monopoly  is  for  15  years,  and  in  order  to  encourage  the 
concessionnaires  the  Government  have  granted  them  immunity 
from  import  and  export  duties  for  10  years,  and  from  internal 
taxes  for  eight  years.  In  political  circles  here  this  con- 
cession is  regarded  as  the  most  important  departure  in 
commercial  policy  which  has  been  taken  by  the  Government 
for  a  very  long  time.  Hitherto  Servian  trade  has  depended 
entirely  on  Austrian  markets  ;  but  since  the  opening  of  the 
Salonica  railway  an  opportunity  has  been  afforded  the 
Servian  merchants  of  exporting  direct  to  their  foreign 
client-..  It  is  hoped  that  the  new  concession  may  be  the 
means  of  opening  relations  with  English  markets. — Daily 
Graphic. 


Prospects  of  the  Iron  Ore  Supply. 

The  importation  of  iron  ore  into  the  United  States  shows 
remarkable  fluctuations,  which  are  not  to  he  accounted  for 
entirely  by  variations  in  the  demand  in  this  country  or  the 
condition  of  its  iron  business,  but  must,  to  some  extent,  be 
due  to  fluctuations  in  cost  of  mining  and  in  the  demand  for 
ore  in  other  countries  than  our  own.     llercare  the  figures  : — - 

Imtorts  of  Ore  DURING  the  Fiscal  Years,  ending 
.li  ne  30. 


Imported  from 


Frenc'i     and     African 
Mediterranean  pints 

Italy  

England    

Canada  

Greece  

Spain    

Cuba 


ISSl!. 


25,860  107,:ti;r. 
10,218  ;  20,982 
11,890  U.iiXS 
ff,R60  7,906 
7,700 
243,niJ(i 
28,209 


1SS7. 


215,760 

114.423 

7.',.-.  16 

18,430 

41,173 

128,580      522,710 

51,268      1(19,028 


Total  all  countries  ..     425,870    701,243    1,141,774    9HUSU    o  ■■'  ■;' 


1889. 


163,496 

:>s.:ir; 
56,090 
13,380 

25,707 
410,138 

117,501 


78,137 

66,812 

89,21.0 

9.231 

13,481 

190,460 

22:,.:,-ir, 


The  decline  in  imports  during  the  last  three  years  in  the 
face  of  a  greatly  increased  production  of  pig  iron  indicates 
that  our  iron  mines  are  more  than  keeping  pace  with  our 
blastfurnaces  in  increase  of  production.  Cuba  is  now  the 
largest  source  of  our  foreign  supply,  and  Spain  has  taken  a 
second  place.  The  mines  in  Cuba  were  opened  only  a  few 
years  ago  by  an  American  company,  and  they  might  almost 
be  considered  part  of  our  domestic  supply,  as  is  also  that 
from  the  American-owned  Canadian  mines.  Leaving  out 
the  importation  from  Cuba,  the  total  of  foreign  ores  imported 
is  less  than  4  per  cent,  of  our  domestic  production.  The 
increasing  cost  of  ore  in  Spain  and  other  European  countries 
indicates  the  probable  cessation  altogether  of  our  importations 
from  these  sources,  and  will  leave  us  dependent  upon  our  own 
country,  Cuba,  and  Canada.  Fortunately  in  these  countries, 
our  near  neighbours,  as  well  as  at  home,  there  is  a  constant 
increase  in  the  development  of  iron  mines,  and  no  prospect 
of  any  scarcity  in  either  source  for  a  long  time  to  come. — 
Engineering  and  Mining  Journal. 

The  Trade  of  British   India. 
( 'inchona  Hark. 

The  quantity  of  cinchona  bark  exported  rose  from 
1,2813,900  lb.  in  1886—87  to  1,449,313  lb.  in  1887—88, 
and  to  3,074,090  lb.  in  the  following  year.  This 
expansion  was  accompanied  by  a  largely  reduced  value, 
the  result  of  a  fall  in  prices  which  has  been  so  heavy 
that  cinchona  has  been  sold  below  the  cost  of  production. 
Production  in  fact  has  outrun  consumption  for  the  time 
being.  Nearly  the  whole  of  the  export  is  from  Madras,  the 
bark  produced  in  Bengal  (at  least  in  the  Government 
plantations)  being  manufactured  there  for  consumption  in 
India.  It  is  now  made  into  sulphate  of  quinine  at  a  cost 
which  is  not  higher  than  that  of  the  imported  drug,  low  as 
that  as. 

Quinine. 

The  very  low  price  to  which  quinine  has  fallen  has  greatly 
stimulated  its  import.  The  fall  in  price  has  enabled  quinine 
to  more  than  resume  its  place  in  India,  and  has,  for  the 
time,  slightly  restricted  the  use  of  alkaloids  made  in  the 
country. 

Oils. 

Tin'  importation  of  mineral  oils  has  progressed  in 
the  following  manner  during  recent  years :— 1883— 84, 
13,883,838  galls.;  1884—85,  27,306,999  galls. ;  1885—86, 
21,311,942  galls,  j  1886—87,  31,949,633  jjalls.;  1887—88, 
31,421,559  galls. ;   1888— 8'J,  39,951,885  galls. 
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Thus,  the  quantity  imported  last  year  was  almost  three 
times  as  large  as  the  imports  of  six  years  ago.  The  use  of 
mineral  oil  as  an  illuniinatit  is  now  quite  common  in  Imlia, 
and  is,  indeed,  iu  urban  tracts,  the  rule  rather  than  the 
exception. 

These  large  importations  of  mineral  oil  have  affected  the 
domestic  economy  of  the  natives  in  two  ways  :  the  oil  has 
displaced  vegetable  oils,  and  the  tinned  iron  cans  in  which 
the  import  is  made  have  displaced  the  earthen  jar  and  the 
brass  pot  to  a  large  extent.  An  importation  of  30  or  40 
million  gallons  of  oil  means  also  an  importation  of  from 
six  to  eight  million  cans  of  5  gallons  each.  These  millions 
of  cans  were  for  some  considerable  time  cut  up  by  tinplate 
workers  for  the  manufacture  of  other  articles,  but.  now  they 
are  also  commonly  used  to  hold  and  convey  grain  and  other 
stores,  water  and  other  liquids,  and  they  are  amongst 
the  most  common  objects  in  an  Indian  bazaar.  They  are 
also  used  as  building  materials  in  the  repairs  of  roofs. 

Russian  oil,  the  importation  of  which  commenced  only 
three  years  ago,  and  which  is  said  to  be  on  the  whole  not 
quite  equal  to  American  oil  in  quality,  but  is  appreciably 
cheaper,  is  competing  with  remarkable  activity  with 
American  oil,  as  will  be  seen  from  the  following  figures  : — 


From  United 
States. 


From  Russia. 


18S3— 84  . 
188 1— S3  . 
lis.-,  s;  . 
1881!  S7  . 
1887-88  . 
1888--S9  . 


Gallons. 
12,715.837 

26,026.603 

20,229,350 

■Jii.u  t/iti 
•25,111(1,517 
20.fi53.973 


Gallons. 


1,577,392 
5,036,055 
17,516,003 


— Board  of  Trade  Journal. 

Production  of  Baku  Distilleries  in  1889. 

The  Moniteur  Officiel  du  Commerce  for  the  27th  March, 
quoting  from  La  Russie  Comnierciale,  gives  the  following 
statistics  of  the  production  of  naphtha  in  the  distilleries 
of  Baku  during  the  year  1889  :  — 

The  distilleries  have  received  during  the  year  a  quantity 
amounting  to  186,220,470  poods. 

The  consignments  have  been  : — To  foreign  countries, 
41,848,295  poods  of  naphtha  product,  of  which  32,758,2:!  1 
poods  were  distilled  petroleum  ;  to  the  home  markets, 
111.079,935  poods  of  naphtha  products, of  which  23,361,881 
poods  were  distilled  petroleum  and  75,219,854  poods  residues 
of  naphtha;  to  Transcaspia,  9,642,943  poods,  1,587,257 
poods  of  which  were  naphtha  residues. — ibid. 

The  Exportation  of  Salt  from  the  Mersey. 

The  exports  of  salt  to  foreign  countries  from  Liverpool 
during  April  amounted  to  59,537  tons,  against  48,536  tons 
during  April  last  year,  an  increase  of  11,001  tons.  The 
shipments  during  the  first  five  or  six  months  of  last  year 
were  equal  to  the  average  of  previous  years,  the  quantity 
being  assisted  very  much  by  the  balances  of  contracts  at 
cheap  prices.  As  the  total  output  for  the  first  three 
months  of  this  year  exceeded  the  output  of  the  same 
period  of  last  year,  the  maintenance  of  the  foreign  exports 
at  a  good  average  must  be  very  reassuring  to  those  interested 
in  the  salt  trade,  and  who  believed  our  English  production 
of  the  article  would  be  taken  as  usual  abroad  at  prices  that 
must  leave  good  profits  to  the  producers. — Chem.  Trade 
Journal. 

Nitrification-  in  Caves. 

< laves  containing  deposits  of  earth  with  from  4  to  30  per 
cent,  of  calcium  nitrate,  and  5  to  60  per  cent,  of  calcium 
phosphate,  says  the  American  Druggist,  are  common  in 
Venezuela,  not  ouby  in  the  littoral  mountain  chains,  but 
also   on   the   flanks   of   the  Cordillera   of   the  Andes.     In 


these  deposits  are  imbedded  remains  of  mammalian  bones, 
preserving  their  form,  but  so  friable  as  to  fall  to  powder 
when  they  are  extracted.  They  consist  solely  of  calcium 
phosphate;  the  gelatin  lias  been  nitrified  and  dissolved  out, 
and  the  calcium  carbonate  of  the  bones  has  been  used  up 
in  neutralising  the  nitric  acid  produced.  The  nitric  ferment 
is  found  in  abundance  throughout  the  deposits  in  a  very 
well  developed  form.  Some  of  these  deposits  are  10  metres 
thick.— Ibid. 

Chemicals  exported  from  the  Tyne. 

The  quantity  of  chemicals  exported  from  the  Tyne  during 
last  month  shows  a  slight  decrease  in  the  total  tonnage,  as 
compared  with  the  corresponding  month  of  last  year.  The 
figures  are  as  follow  : — 


Alkali  and  soda  ash. 
Bicarbonate  of  soda. 
Bleaching  powder  .. 

Manure 

Soda  crystals 

Sulphate  of  soda. ... 
Other  chemicals 

Total  tons 


1889. 


Tons. 
1,500 

Tons. 
1,175 

8 

10 

2,035 

3,278 

815 

579 

2,482 

2,701 

0 

87 

2,877 

1,057 

9,487 


Summary  of  the  Mineral  Production  of  Canada 

of  1889. 

We  are  indebted  to  the  courtesy  of  Mr.  Alfred  It.  C. 
Selwvn,  Director  of  the  Geological  and  Natural  History 
Survey  of  Canada,  for  the  preliminary  statistical  table  of 
the  mineral  production  of  Canada  for  1889.  This  is  not 
the  final  statement,  the  returns  not  being  quite  complete, 
and  is,  therefore,  subject  to  revision. 


Name  of  Product. 


Quantity 

(«). 


Value  (i). 


Antimony  .   Tons 

Asbestos „ 

•Bricks Thousands 

'Building  stones Cub.  Yds. 

Cement Bbls. 

Charcoal Bush. 

Coal Tons 

Coke(c) 

Copper  (</) Lb. 

Feldspar Tons 

Fertilisers 

Fire  clay 

Flag  stones Sq.  Ft. 

•Glass 

Gold(c) Oz. 


Dollars. 
1,100 


0,014 

424,350 

190,721; 

1,252,007 

310,582 

899,105 

90,174 

£9,790 

1,420,800 

83,573 

2,719,  409 

5,570,742 

54,539 

155.013 

6,810,952 

885,424 

510 

5,100 

775 

20,600 

400 

4,800 

1 1,0011 

1,400 

150,000 

01,799 

1,110,145 

•  Some  returns  yet  to  be  received. 

(a.)  Quart  tity  marketed,  except  when  otherwise  specified.  The 
tons  are  of  2,001)  In. 

(b)  Market  value;  less  charges  of  transport  from  point  of 
production. 

fc)  Oven  coke  ;  all  the  production  of  N,  S. 

((/)  Copper  contents  of  Canadian  ores  at  13  cents  per  lb.  at  the 
mine. 

(e)  No  via  Scotia  Rold  is  calculated  at  10"50  dols.  per  oz.,  and  that 
from  British  Columbia  at  17"00  dols. 
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Summary  of  Mineral  Production  of  Canada — cont. 


Name  of  Product. 


Quantity. 


Granite Tons 

Graphite „ 

Grindstones „ 

•Gypsum  (/) 

•Iron ii 

Iron  ore 

Lead LI). 

•Lime Bush. 

Limestone,  for  flux Tons 

Manganese  ore  (g) 

Marble  and  serpentine „ 

Mineral  paints 

Mineral  water Galls. 

•Miscellaneous  clay  products 

Petroleum  (/() Bhls. 

•Phosphate Tons 

Pig  iron , 

Platinum Oz. 

Pyrites Tons 

•Salt 

Sand  and  gravel  (exports) ' , 

Silver Oz. 

Slate Tons 

Soapstone' 

Steel 

Sulphuric  acid Lb. 

•Til.s Thousands ' 

Estimated  value  of  mineral  products  not 
returned  (principally  mekel,  inm.  mini, 
aud  structural  materials) 


12,535 

Dollars. 
78,624 

220 

1,630 

3,385 

30,163 

206,201 

193,658 

58,783 

2,210.062 

84,181 

151,040 

164,000 

5,863 

2,728,678 

265,208 

22,122 

21,909 

1,447 

31,814 

080 

980 

794 

15,232 

404,600 

37,360 

.. 

2.'i9.3s5 

704,690 

672,978 

30,510 

312,182 

25,921 

499.S59 

1,000 

4,500 

6S.017 

306,212 

24,716 

110,367 

451.19S 

'69,506 

378,675 

343,848 

0,935 

119,190 

195 

1,020 

26,333 

917,822 

10,998,713 

148.4S2 

10,286 

130,871 

1,933.752 


Total  , 


I'.',: ,111  Kl 


(/)  Production  of  New  Brunswick  and  Ontario,  plus  Nova 
Scotia  exports. 

(g)  New  Brunswick  production,  plus  Nova  Scotia  exports. 

Ch)  These  figures  are  calculated  from  the  inspection  returns  at 
lOu  gtills-  crude  for  38  galls,  refined  oil,  and  are  computed  at  951 
cents  per  barrel  of  36  imp.  galls.  Tho  barrel  of  refined  oil  inspected 
was  assumed  to  be  42  imp.  galls. 

— Engineering  and  Mining  Journal. 


The  Kegulation  of  the  Sale  of  Fertilisers  ih 
Germany. 

Under  the  liberal  Government  which  France  has  chosen 
for  itself,  it  has  been  thought  necessary  to  enact  special 
laws  regulating  the  sale  of  manures. 

In  autocratic  Germany  the  State  has  not  yet  turned  its 
attention  to  this  question,  and  it  is  through  the  private 
action  of  the  individuals  interested — both  buyers  and  sellers 
■ — that  proposals  have  been  made  for  the  regulation  of 
transactions  in  fertilising  materials. 

The  antithesis  is  sufficiently  striking  to  give  interest  to 
some  details  as  to  the  resolutions  adopted  by  a  committee 
composed  of  merchants  and  agriculturists. 

In  the  United  States,  in  France,  and  in  Belgium,  says  the 
"Deutsche  Landwirthschqftliche  Presse,  from  which  we 
borrow  these  remarks,  abuses  have  given  rise  to  legislation 
iiLT.iin^t  tin-  delinquents, 


In  Germany,  -where  there  is  just  as  much  to  complain  of, 
it  is  beginning  to  be  thought  necessary  to  protect  those  who 
are  the  victims,  but  it  is  wished  to  effect  this  without  having 
recourse  to  State  intervention.  It  would  be  grand,  worthy 
of  the  German  spirit,  said  M.  Schultz,  to  attain  the  end 
desired  by  a  common  effort,  originated  by  the  private  action 
of  manufacturers,  merchants,  agriculturists,  and  representa- 
tives of  science,  associated  together  with  the  view  of  putting 
the  trade  in  fertilising  materials  on  a  secure  footing  through- 
out Germany.  To  succeed  in  such  a  movement,  and  by 
means  independent  of  the  public  authorities,  this  would  be 
a  good  honour  for  the  industry  and  trade  in  fertilising 
materials  for  German  scientific  men  in  particular,  for  the 
Society  of  Agriculture,  and,  moreover,  adds  he,  for  the 
German  nation,  and  for  the  lofty  and  noble  spirit  which 
animates  it. 

The  enthusiastic  appeal  of  M.  Schultz  has  not  fallen 
unheeded  upon  his  country.  The  section  dealing  with  the 
subject  at  the  Magdeburg  meeting  appointed  a  special 
committee  upon  it,  consisting  of  nine  delegates,  three 
representing  agriculture,  three  the  manufacturing  interest, 
and  three  the  agricutural  stations.  Meeting  at  llerlin  on 
the  15th  October  last,  under  the  presidency  of  Dr.  Maercker, 
the  eminent  professor  at  Halle,  this  committee  has  decided 
upon  the  following  recommendations : — 

It  is  necessary  that  all  sacks  containing  commercial 
fertilisers  offered  for  sale  should  bear  upon  them  in  printed 
characters  the  exact  designation  of  the  manufacturer,  the 
name  of  the  fertiliser,  and  the  amount  and  nature  of 
valuable  substances  contained  in  it.  It  is  also  desirable 
that  the  sacks  should  always  be  of  uniform  weight,  which 
might  be  fixed  at  50,  75,  or  100  kilos.;  the  sacks  should  be 
completely  filled. 

As  regards  the  name  and  composition  of  the  fertiliser,  the 
sub-committee  has  arrived  at  the  following  conclusions  :  — 

In  the  case  of  superphosphate,  without  any  qualification, 
the  amount  of  soluble  phosphoric  acid  should  be  indicated, 

When  the  superphosphate  contains  phosphoric  acid  partly 
soluble  in  water  and  partly  insoluble,  the  value  of  which 
must  therefore  be  expressed,  the  quantity  of  each  of  these 
two  forms  of  phosphoric  acid  ought  to  be  stated  on  the 
sack. 

Sacks  of  precipitate  should  bear  a  statement  of  the  total 
phosphoric  acid,  and  those  of  finely  powdered  Thomas-slag, 
both  of  phosphoric  acid  and  fine  dust. 

Sacks  of  bone  meal,  fish  guano,  meat  dust,  Peru  guano, 
wool  dust,  See.,  ought  to  be  labelled  with  their  contents  of 
phosphoric  acid  and  of  nitrogen. 

Ammoniacal  superphosphate,  obtained  from  superphos- 
phate and  pure  ammonium  sulphate,  should  tell  the  amount 
of  soluble  phosphoric  acid  and  of  nitrogen. 

In  the  ease  of  mixtures  of  nitrogenous  substances  with 
superphosphate,  i.e.,  superphosphate,  associated  with  organic 
nitrogenous  matter  (except  leather,  dust,  wool,  &c),  the 
amount  of  total  nitrogen,  and  approximately  the  proportion 
of  organic  matter  to  ammoniacal  nitrogen  should  be  stated. 

Nitro  superphosphates,  mixtures  of  superphosphates  with 
Chili  nitrate,  should  be  marked  with  the  amounts  of  nitrogen 
and  soluble  phosphoric  acid. 

Mixtures  of  nitrate  of  soda,  sulphate  of  ammonia,  and 
superphosphate  should  be  labelled  with  their  percentage  of 
phosphoric  acid,  soluble  in  water,  nitrate,  and  ammoniacal 
nitrogen. 

Dried  blood,  hone  and  other  nitrogenous  manures  should 
have  their  names  and  percentage  of  nitrogen  indicated.  In 
all  mixtures  of  potash  salts,  there  should  be  stated  the  per- 
centage of  potash  together  with  that  of  all  other  valuable 
substances  present.  It  would  be  well  to  arrange  with  the 
firms  concerned  to  give  the  percentage  of  potash  in  kainite 
and  other  potash  >alt>  instead  of,  as  at  present,  the  amount 
of  sulphate  of  potash  contained  in  them. 

The  sampling  should  take  place  immediately  upon  receipt 
of  the  goods,  anil  should  be  done  in  the  presence  of  all 
agent  of  tin'  seller  or  some  impartial  and  competent  person. 

The  sub-committee  of  the  15th  ( Ictober  has  decided  to 
put  these  measures  into  practice  until  the  autumn  of  1890. 
It  has  also  expressed  a  desire  to  see  a  uniform  method  nf 
examining  manures  adopted,  and  has  given  it  to  be  under- 
stood that  a  conference  of  delegates   from  the   experimental 
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stations,  with  representatives  of  the  manufacturers,  would 
not  only  contribute  towards  this  result,  but  also  clear  up  the 
different  questions  raised  on  this  subject. 

Such  are  the  commercial  regulations  which  the  German 
Society  of  Agriculture  has  just  adopted,  with  the  hope  of 
ensuring  integrity  in  the  manure  trade  and  thus  rendering  it 
more  active.  Small  dealers  will  be  the  first  to  profit  by 
them ;  small  farmers,  so  often  exposed  to  fraud  against 
which  they  are  unable  to  defend  themselves,  will  regain 
confidence,  and  an  excellent  effect  will  shortly  be  produced 
on  the  progress  of  agriculture. — Chem,  Trade  Journal. 

The  Phosphate  Beds  of  Florida. 

A.  R.  Ledou.T.     Engin.  and  Minim/  J.  49,  175 — 177. 

The  phosphate  beds  occur  in  the  marls  of  the  Eocene  and 
Miocene,  which  extend  along  the  Atlantic  coast  from  New 
Jersey  to  Florida.  Associated  with  the  phosphate  nodules, 
which  vary  in  size  from  a  pea  to  masses  of  occasionally 
100  lb.  are  the  bones  of  fishes,  the  teeth  of  great  sharks, 
the  fossil  horse,  elephant,  &c,  representing  many  geological 
ages. 

The  phosphate  deposits  in  South  Carolina  have  been 
worked  for  some  years,  and  the  companies  owning  these 
deposits  are  said  to  have  mined  423,720  tons  in  1889.  Up 
to  last  fall  the  river  nodules  were  all  that  were  known  of  the 
Florida  phosphate  beds  and  attracted  comparatively  little 
attention.  A  white  subsoil  containing  80  per  cent,  of 
phosphate  of  lime  was  then  discovered,  anil  the  extent  of 
these  beds  has  not  yet  been  ascertained.  They  lie  in 
lenticular  beds  upon  the  limestone,  and  are  covered  by 
sandy  soil  and  clay  subsoil,  rarely  cropping  out  at  the 
surface.  The  phosphate  is  found  at  varying  depths  below 
the  surface  from  2  to  10  or  12  ft.  down.  When  wet  it 
is  dark  or  light  yellow,  but  usually  a  dazzling  white  when 
dry.  Some  of  the  deposits  are  over  16  ft.  thick.  In  the 
neighbourhood  of  Dunellen  it  has  heen  estimated  that 
3,000  acres  are  underlaid  with  the  mineral,  averaging  55 — 60 
per  cent,  of  phosphate  of  lime. — J.  B.  C. 

A  Nov  Gi'ii. 

E.  Sickenbt  rger.     Chem.  Zeit.  14,  350. 

For  some  time  past  large  quantities  of  a  gum  have  been 
sent  from  Bushir,  on  the  Persian  Gulf,  to  the  small  ports  on 
the  west  coast  of  the  lied  Sea,  for  the  purpose  of  mixing 
with  the  Kordofan  Hashabi-guni.  From  thence  the  mixture 
is  sent  to  Assouan,  packed  in  old  Kordofan  gum  cases,  and 
sold  as  the  best  Hashabi-gum.  This  new  gum  closely 
resembles  the  best  Hashabi-gum  in  appearance,  but  it  is 
insoluble  in  water,  in  which  it  only  swells  up.  According 
to  the  author  it  is  probably  a  variety  of  the  "  Persian  gum  " 
of  the  Indian  market,  derived  from  various  species  of 
Primus,  perhaps  from  Primus  Bokharensis  Iioyle  and 
P.  Puddtim  Roxburgh.  It  is  probable  that  if  its  sale  in 
the  local  market  (Cairo)  be  stopped,  other  channels  for  its 
dissemination  as  "  gum  arabic  "  will  be  sought  for. — H.  T.  P. 

The  Mean  Commercial  Valve  of«German  Patents. 

Chem  Zeit.  14,  303. 
It  is  well  known  that  holders  of  German  patents  are  con- 
fronted at  the  beginning  of  each  year  by  the  question, 
whether  the  protection  granted  to  them  is  still  worth  the 
patent  fees  again  falling  due.  As  shown  by  the  Patent 
Office,  this  fact  renders  it  possible  to  calculate  for  each 
year  the  average  value  placed  upon  German  patents  by 
their  holders.  If  the  total  patent  fees  for  any  one 
year  =  P  marks,  and  the  number  of  patents  in  force  at 
the  end  of   that  year  =  n,  then  the  average   fee  paid  for 

P 
each   patent  =  p  =  -.     Now  it  is  perfectly  admissible   to 

consider  these  annual  patent  fees  paid  by  patent  holders 
as  the  interest  on  a  certain  capital.  Assuming  this  interest 
to  be  at  the  rate  of  4  per  cent,  the  average  market  value 
of  a  German   patent   would   be  to  =  25  p  =  25  -   marks. 


By  means  of  this  simple  calculation  the  following  results 
are  obtained  for  the  last  12  years  of  the  existence  of  the 
German  Patent  Office  : — 


Year. 

Patent 

Fees. 

P  Murks. 

Number 
of  Patents 
in  Force. 

Average 
Annual  Fee. 

P 
p  =  -  Marks. 

Capital  Value 

of  a  Patent 

to  =  25  p  Marks. 

1878 

205,150 

4,227 

62-73 

3,568 

1879 

410,105 

0,807 

60-26 

1,507 

1880 

51  I.52:, 

S.II07 

64-26 

1,607 

1881 

000,940 

8,019 

76 'OS 

1,917 

1882 

7S7.S50 

9,452 

83-30 

2,083 

1883 

928,570 

10,635 

88-14 

2,204 

iv.  1 

1,058,010 

10,994 

90-29 

2,407 

1885 

1,157,210 

11,046 

10f7C. 

2,019 

1880 

1,274,?M 

11,249 

113-34 

2,834 

1887 

1,375,950 

11,512 

119-52 

2,988 

1888 

1,472,050 

11,810 

121-01 

3,116 

1889 

1,037,840 

12,732 

128*64 

8,216 

— H.  T.  P. 

Communications  on  several  important  Drugs  and 

Chemicals. 

Chem.  Ind.  13,  29—31. 

Hypnotics. — This  class  has  become  augmented  by  the 
addition  of  chloralamide  and  somnal,  but  these  are  still  only 
in  the  experimental  stage.  It  may  be  noted  that  favourable 
opinions  at  first  entertained  as  to  the  therapeutic  value  of 
new  products  may  soon  become  discredited  and  the  substances 
themselves  relegated  to  obscurity. 

Iodine. — After  remaining  at  a  selling  price  of  9d.  per  oz. 
for  two  years,  it  came  down  as  low  as  id.  on  the  12th  of 
August,  but  on  the  2nd  of  September  the  price  rose  again 
to  9d.  These  fluctuations  arose  from  the  operations  of  a 
syndicate,  but  the  instability  of  price  depends  largely  on 
the  uncertainty  as  to  the  extent  to  which  the  residues 
in  the  South  American  nitre  factories  may  be  worked  up, 
together  with  the  very  varying  requirements  of  the  public 
consumption. 

Copper. — Large  transactions  have  lately  been  effected 
and  the  price  had  fallen  from  80/.  to  36/.  per  ton  after  the 
failure  of  the  Societe  des  Metaux  a  Paris,  hut  has  since 
risen  to  50/.  Although  consumption  has  increased  in 
electrical,  ship  building,  and  machinery  work,  it  is  still 
insufficient  to  account  for  the  present  high  prices  in  view  of 
the  fact  that  stocks  have  not  suffered  any  reduction,  in  fact 
supplies  greatly  exceed  deliveries. 

Olive  Oil. — It  was  feared  that  much  harm  had  been  done 
to  the  fruit  by  worms,  but  the  aspect  of  the  present  harvest 
is  reassuring.  It  appears  that  such  olives  as  were  attacked 
by  worms  fell  to  the  ground  in  due  course,  leaving  the 
untouched  olives  ou  the  trees,  which  have  yielded  an  oil  of 
excellent  quality.  Continuously  favourable  weather  has 
resulted  in  imparting  to  the  oil  an  exceptionally  fine  mild 
flavour,  devoid  of  the  bitterness  frequently  complained  of. 
The  quantity  of  the  South  Italian  harvest  is  believed  to  be 
not  much  less  than  that  of  last  year,  but  the  harvest  in  the 
South  of  France  and  the  Riviera  has  been  so  small  as  to 
give  reason  for  fear  that  the  yield  will  be  augmented  by 
admixture  with  other  oils. 

Opium. — Although  the  opium  harvest  of  last  year  turned 
out  to  be  smaller  than  was  expected,  and  unfavourable 
reports  on  the  condition  of  the  new  plants  have  come  to 
hand,  the  condition  of  the  market  has  remained  on  the 
whole  unaffected.  It  appears  that  the  consumption  of 
Turkish  opium  has  diminished  whilst  the  inquiry  for  Persian 
opium   has  increased.     The  importation  of  foreign  opium 
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into  China  has  decreased  in  consequence  of  the  increase  in 
the  home-grown  article.  Chinese  opium  is  inferior  in 
quality  to  the  Indian,  but  is  preferred  for  smoking  as  the 
narcotic  constituents  are  not  so  quickly  extracted  on  burning. 
The  spread  of  opium-smoking  in  China  may  be  seen  from 
the  fact  that  the  Chinese  production  amounts  to  225,000 
piculs,  and  the  imports  of  Indian  opium  amount  to  75,000 
piculs,  whilst  the  yearly  consumption  of  an  accustomed 
smoker  amounts  only  to  one-twentieth  of  a  picul. 

Oxalic  Acid. — The  combination  between  the  German  and 
English  manufacturers  which  had  been  kept  up  for  several 
years  came  to  an  end  in  1889,  and  considerable  reduction  in 
the  price  of  oxalic  acid  and  salts  of  sorrel  may  be  expected. 
Already  offers  have  been  made  by  English  manufacturers 
for  delivery  in  this  year  at  30  per  cent,  below  the  present 
prices. 

Phosphoms. — In  consequence  of  the  increasing  French 
and  Kussian  competition,  the  quotations  for  English 
phosphorus  have  been  lowered  occasionally  during  the 
year,  but  German  consumption  has  been  considerably 
assisted  by  importation  from  England. 

Quicksilver. — The  increasing  consumption  of  quicksilver 
by  the  newly-established  gold  mines  has  augmented  the  value 
of  this  metal  considerably,  but  the  market  has  not  been 
subject  to  the  disconcerting  fluctuations  notable  in  former 
years.  A  diminishing  value  may,  however,  be  looked  for, 
as  the  Spanish  and  Russian  production  will  probably  be 
increased. 

Shellac. — Shipments  from  Calcutta  have  experienced  a 
very  considerable  decrease  in  the  last  year,  and  the  increase 
in  price  would  have  probably  been  greater  if  the  stocks  in 
London  had  not  been  so  large.  The  price  for  prime  orange 
shellac  is  now  110s.  per  cwt.,  and  for  seconds,  75.s-.,  whilst 
the  same  qualities  obtained  ODly  65s.  and  40s.  per  cwt. 
respectively  in  the  year  before. 

Sulphonal. — Competition  has  reduced  the  price  of  this 
article  to  something  near  the  limit  of  profitable  production. 
The  new  substances  named  Trional  and  Tetronal,  which 
stand  in  close  relation  to  sulphonal,  have  not  yet  been 
manufactured  on  the  large  scale. 

Vanilla. — The  harvest  of  vanilla  pods  has  proved  inferior 
both  in  quantity  and  quality.  This  year's  yield  from 
Bourbon,  Mauritius,  and  the  Seychelles  amounts  to 
60,000  kilos.,  against  80,000  kilos,  in  1888  and  158,000 
kilos,  in  1SS7.  As  the  world's  needs  in  this  article  is 
estimated  at  1(0,000  kilos,  per  annum,  an  increased  price 
must  be  expected. — G.  H.  U. 

Thk  Fatalities  at  the  Leeds  Forge. 

The  report  of  Dr.  Stevenson,  who,  at  the  request  of  the 
Home  Secretary,  attended  the  inquest  iu  November  last  on 
the  bodies  of  two  men  who  met  their  death  by  water-gas 
poisoning  at  the  Leeds  Forge,  has  been  issued.  He  states 
that  it  is  now  nearly  half  a  century  since  Leblanc  first 
announced  the  poisonous  character  of  carbonic  oxide  gas. 
which  is  the  poisonous  constituent  of  a  great  number  of 
mixed  and  commercial  gases,  such  as  charcoal  vapours  or 
fumes,  the  vapour  of  burning  coke,  the  combustible  gases 
from  blast-furnaces,  producer  gas,  forge  gas,  gas  from 
regenerator  furnaces,  gas  leaking  from  stove  pipes,  and  the 
so-called  water-gas.  After  describing  the  manufacture  of 
water-gas,  Dr.  Stevenson  says  that  it  consists  approximately 
of  40  per  cent,  by  volume  of  carbonic  oxide  and  50  percent. 
of  hydrogen,  the  remainder  being  diluent  gases.  It  is 
practically  odourless,  hence  leakages  of  the  gas  connot  be 
detected  by  the  sense  of  smell.  He  goes  on  to  state  that 
in  the  eight  years  ending  1887  the  fatal  cases  of  water-gas 
poisoning  iu  the  four  American  cities  of  New  York,  Boston, 
Baltimore,  ami  Chicago,  were  295.  The  manufacture  of 
water-gas  had,  it  was  stated,  been  prohibited  in  the  Stales 
Of  New  Jersey  ami  Massachusetts  and  in  l'aris.  The  alleged 
odorisation  at  the  Leeds  Forge  was  ineffectual.  "  It  must 
be  borne  in  mind,"  says  Dr.  Stevenson,  "that  safety  is 
conferred  not  by  simply  imparting  a  decided  and  un- 
mistakable odour  to  the  gas,  but  by  rendering  it  so  far 
odorous   that    it    is    readily  detected  by   smell   when   mixed 


with  at  least  5,000  volumes  of  air.  Anything  short  of  this 
confers  only  fancied  safety,  so  poisonous  is  carbonic  oxide 
gas.''  In  dealing  with  the  Leeds  ease  he  simply  gives  a 
detailed  account  of  the  accident  and  the  sensations 
experienced  by  the  medical  men  at  the  post  mortem 
examination,  ami  then  the  inquest. —  Chan.  Trade  Journal, 


Nova  Scotia  Mixes. 

The  report  of  Mr.  Edwin  Gilpin,  jun.,  Inspector  of  Minis 
for  Xova  Scotia,  for  the  calendar  year  1889,  is  issued  with  a 
relative  promptitude  commendable  in  view  of  the  tardiness 
which  characterises  many  Government  statistical  reports. 
Those  of  the  United  State>.  it  may  be  remarked  in  passing, 
while  not  so  prompt  as  would  be  desirable,  are  nevertheless 
published  with  more  punctuality  than  the  similar  reports  of 
several  European  countries.  From  the  Xova  Scotia  report 
we  abstract  the  following  principal  statistics  and  remarks : — 

Total  Production. 

The  summary  of  the  principal  mineral  products  for  1888 
and  1889  is  :  — 


18S3. 


Gold oz. 

Iron  ore Tons 

Manganese  ore 

Coal  raised 

Coke  made „ 

Gypsnm  exported 

Barytes , 

Grindstones,  4c Value 

Moulding  sand  exported Tons 

Antimony  ore  exported , 

Limestone 

Copper  ore 


2i,407 

;>',.135 

41,611 

45,907 

S3 

67 

1,776,128 

1,766,279 

i'.i,scis 

35,505 

125.S00 

147,314 

1,100 

None 

.?i7.-:-23 

Sts.ooo 

169 

170 

30$ 

55 

15.44S 

19,000 

,. 

500 

It  is  to  be  regretted  that  there  is  no  uniform  system  of 
stating  quantities  and  values.  The  tons  of  coal  and  coke 
are  stated  as  tons  of  2,240  lb.,  from  which  the  inference 
would  be  that  the  other  tons  quoted  are  short  tons  of 
2,000  lb.  The  more  important  substances,  with  the  exception 
of  coal,  show  an  increased  output  in  1889  over  that  of  the 
preceding  year. 

Coal. 

The  total  sales  in  1889  were  1,555,107  tons,  a  slight  falling 
off  from  1888.  Of  these  the  I'liited  States  took  29,986, 
about  the  same  as  in  1888.  The  remainder  was  sold  in 
Quebec,  Xova  Seotia,  New  Brunswick,  Newfoundland,  and 
Prince  Edward  Island.  Sixteen  accidents  in  Pictou  county 
were  reported,  of  which  two  were  fatal.  Some  trouble  was 
caused  by  gas,  but  the  system  of  inspection  appears  to  be 
good.  In  Cape  Breton  county  there  were  10  accidents,  of 
which  five  were  fatal  ;  one  explosion  of  gas  is  reported. 
Close  attention  is  being  given  to  improved  safety  del  ices, 
better  cables,  ventilation,  and  prevention  of  lires.  1'nder 
provisions  of  an  enactment  of  the  previous  year,  a  number 
of  instructors  for  miners'  schools  were  appointed. 

Gold. 

The  number  of  mines  reported  was  33  :  the  mills  (50) 
crashed  39,160  tons,  an  average  yield  of  17  dwt.,  'J'J  gr. 
The  average  earnings  per  man  ale  figured  at  2-22  dols.  per 
day,  oi  666  dols.  per  year  of  300  working  days,  not  at  all  a 
bad  showing.  From'  ls'tV-'  to  and  including  ISS'.i  the  total 
yield  of  the  province  has  been  I82,:11G  oz.     At  18  dols.  per 
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oz.,  which  appears  to  be  the  average  for  Nova  Scotia  gold, 
this  represents  a  total  value  of  8,681,688  dols.  for  the 
21  years. 

Other  Mineral  Products. 

The  greater  part  of  the  irou  ore  output  was  from  London- 
derry. New  discoveries  of  iron  ore  are  reported  on  the 
East  River  in  Pictou  and  at  Brookfield,  Colchester.  The 
Loch  Lomond  manganese  ore  is  sold  on  a  guarantee  of 
90  per  cent,  peroxide.  The  barytes  mines  were  closed 
during  1889.  Some  prospecting  for  lead  was  done  in 
Colchester  County.  The  small  copper  ore  product  is 
ascribed  to  the  break  in  price  of  the  metal. — Engineering 
and  Mining  Journal. 


Exhibition    of  Appliances   in  Berlin  in  Relation*  to 
Chemical  Industry. 

The  Exhibition  was  promoted  for  the  display  of  methods 
and  appliances  having  for  their  object  the  minimising  of 
risk  to  life  or  limb  where  the  circumstances  include  the 
element  of  danger.  The  author  has  limited  his  article  to  a 
notice  of  those  means  which  can  be  employed  for  the 
protection  of  workers  in  the  chemical  industries,  hut  the 
number  of  these  is  too  large  to  admit  of  more  than  a  general 
reference  here.  The  noticed  are  arranged  under  several 
heads. 

Transport  of  Corrosive  Liquids. 

For  drawing  off  the  contents  of  carboys,  a  rubber  cap 
fitting  over  the  neck  is  provided  with  bent  glass  tubes  and  a 
force  pump,  the  arrangement  working  like  that  of  an 
ordinary  wash-bottle.  For  preventing  the  spirting  of 
liquid  in  emptying  a  carboy,  a  rubber  nose-piece  having  a 
vent  hole  is  fitted  on  the  neck.  Instead  of  the  usual  straw 
packing  it  is  proposed  to  surround  the  carboy  with  infusorial 
earth  which  would  absorb  the  corrosive  liquid  in  case  of 
fracture,  the  packing  being  easily  regenerated  after  an 
accident  by  washing  and  drying.  An  automatic  arrange- 
ment for  controlling  the  admission  of  compressed  air  to  a 
montejus  is  described. 

Mineral  Water  Manufacture. 

All  the  exhibits  in  this  department  involve  the  use  of 
liquid  carbonic  acid  which  avoids  many  of  the  dangers 
incidental  to  the  preparation  of  the  gas  itself.  The  safety 
arrangements  comprise  separate  expansion  vessels,  pressure 
gauges,  safety-valves,  and  automatic  pressure-reducing 
valves.  As  a  provision  against  possible  fracture  of  the 
iron  cylinder  containing  liquid  carbonic  acid,  it  is  enclosed 
in  a  strong  case  of  iron  trellis  work. 

Varnish  and  Pitch  Manufacture. 

To  minimise  the  chance  of  firing  in  case  the  liquid  should 
boil  over  the  sides  of  the  vessel,  the  furnace  is  separated 
from  the  boiling  house  by  fire-proof  walls.  Vessels  for 
boiling  linseed  oil  are  movable  on  wheels  along  a  line  of 
rails,  so  as  to  afford  easy  removal  when  necessary.  Foul 
smelling  vapours  are  drawn  by  a  draught  through  a  coke 
fire. 

Soap  Manufacture. 

To  avoid  the  dangers  incidental  to  shallow  boiling  vessels, 
the  rendering  copper  is  made  deep  and  is  surmounted  by  a 
hood. 

Lampblack  Manufacture. 

An  automatic  apparatus  for  the  deposition  and  collection 
of  lampblack  in  a  closed  chamber  provided  with  windows 
for  observing  the  progress  of  the  operation.  A  vertical 
revolving  shaft  carries  plates  cooled  with  water,  on  which 
the  lampblack  accumulates,  the  deposits  being  removed  and 
delivered  into  receptacles  by  scrapers. 


Match  Manufacture. 

Dipping  machines  for  pointing  the  matches  with  igniting 
composition  are  made  to  work  automatically  and  in  a  closed 
chamber,  by  which  all  danger  to  the  workmen  from  phos- 
phorus fumes  is  avoided. 


Glue  Manufacture  and  the  Grinding  of  Bones  and  Slag. 

The  bleaching  of  glue  with  sulphurous  acid  and  the 
subsequent  drying  of  it  are  carried  out  in  a  closed  chamber 
through  which  a  current  of  air  is  maintained,  carrying  the 
sulphurous  acid  and  moisture  to  a  chimney.  This  method 
is  applied  to  the  grinding  and  treatment  of  bones,  mineral 
phosphates,  and  Thomas  slag,  where  injurious  dust  and 
acid  vapours  are  given  off.  Roller  mills  are  closed  in  by 
curtains  or  boxes,  and  the  dust  is  conveyed  by  a  draught  of 
air  to  a  chamber  containing  baffling  arrangements  to  cause 
the  deposition  of  the  dust.  The  ground  material  is 
sifted  as  it  comes  from  the  mill,  and  the  coarser  particles 
are  returned  automatically  to  the  mill,  thus  confining  the 
grinding  practically  to  one  operation.  Some  of  the  mills 
consist  of  revolving  drums  of  metal  containing  steel  balls. 
Draughts  of  air  are  used  to  remove  foul  smells  from  raw 
bones,  and  the  vapours  evolved  in  the  treatment  of  phos- 
phates in  all  cases  where  the  workmen  would  be  incon- 
venienced by  them. 


Disposal  of  Dust. 

The  means  noticed  under  this  head  are  comprehended  under 
two  general  methods,  that  of  the  well  known  "  Cyclone  " 
dust  collector,  and  of  chambers  containing  flannel  or  other 
kind  of  filtering  cloth,  from  which  the  accumulated  dust  is 
periodically  removed  by  shaking  or  beating. —  Oil,  Paint, 
and  Drug  Reporter. 

Japanese  Sulphur  Mixes. 

The  export  of  sulphur  from  Hakodate  shows  a  decrease 
from  7,096  tons,  value  16,917;.,  in  1887  to  3,609  tons,  value 
8,681/.,  in  1888.  This  is  attributable  almost  entirely  to  the 
fact  that  no  vessels  could  be  induced  to  call  at  the  port  to 
take  the  sulphur  away,  the  price,  delivered  in  Hakodate 
(2/.  3s.  6d.  per  ton),  being  sufficiently  high  to  prevent  its 
being  shipped.  The  shipments  last  year  went  to  San 
Francisco. 

What  prevents  Japan  from  rivalling  Sicily  as  a  sulphur- 
producing  country  is  the  absence  of  facilities  for  increasing 
the  output  of  sulphur  and  for  shipping  it.  At  present  there 
is  only  one  place  where  sulphur  is  worked  on  any  scale,  and 
that  is  Atosanobori,  near  Kushiro,  on  the  south-east  coast 
of  the  island  on  which  Hakodate  is  situated. 

The  Atosanobori  mine  is  part  of  an  extinct  volcano.  The 
sulphur  covers  a  considerable  portion  of  the  slopes  of  the 
hill  and  of  the  sides  of  the  old  crater.  Supposing  the  ore 
to  he  only  4  or  5  feet  thick  on  the  surface,  there  must  be  at 
this  place  over  1,000,000  tons  of  high-class  ore.  Recent 
borings  (by  Japanese)  gave  the  thickness  of  ore  as  30 
feet  in  some  places,  but  it  is  probable  that  the  richness  of 
the  ore  decreases  witli  the  depth  below  the  surface.  It 
would  he  quite  safe  to  count  upon  at  least  5,000,000  tons  of 
good  ore.  At  present  the  ore  yields  over  50  per  cent,  of  pure 
sulphur,  a  small  portion  of  it  being  almost  pure.  The 
residue  from  the  refining  kettles  would  well  repay  a  second 
treatment,  as  it  appears  to  contain  a  considerable  percentage 
of  sulphur,  as  much  as  15  per  cent,  probably,  or  about  the 
average  yield  of  the  whole  of  the  Sicilian  sulphur  ore. 

The  present  output  from  Atosanobori  does  not  exceed 
10,000  tons  of  sulphur  per  annum  (output  about  9,000  torn* 
in  1888).  The  cost  of  the  sulphur,  free  on  board  at  Kushiro, 
would  be  about  30s.  lOd. — Eng.  and  Min.  Journal. 

The  Metal  Production  op  Russia. 

A  comparison  has  been  made  between  the  latest  report  of 
the  Russian  Mining  Commission,  edited  by  M.  Koubeline, 


568 


THE  JOUKNAL   OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [May 81, 1880. 


and  that  published  in  1878  by  M.  Skalkovsky.     The  report 
does  not  give  any  figures  later  than  the  end  of  1887,  hut  the 
comparison    supplies    important   data   for  measuring    the 
progress  of   the    Kussian    metal  industry.     .So  far  as   the 
precious   metals    are  concerned,   the   product   of    gold    has 
fallen  during  these   10  years   from  2,572   to   2,128  poods, 
while  that  of  silver  lias   increased  from  699  to  939  poods, 
and  that  of  platinum  from  126  to  269  poods.     The   figures 
are   different   for   the   precious   metals  chemically  refined, 
namely,  1,898  poods  of  gold  and  1,043  poods  of  silver  in 
1887.     Those  for  platinum   are   unknown,  the   melting   of 
that  metal  being  mainly  carried  on  abroad.      Notwithstand- 
ing the  affinity  that  exists  between  silver  and   lead,  and  the 
increase  in  the  produce  of  silver,  less  lead  was  extracted  in 
1887   than  was   the   case    10  years   before — 60,428   poods 
instead  of  85,281.     The   amount  of  gold  extracted  is  less 
than  it  used  to  be.      It  appears  that  less  and  less  auriferous 
soil  is  discovered  in  the  region  of  Yakoutsk.      On  the  other 
hand,  the  fact  that  more  gold  is  found  in  the  quartz   mines 
than  formerly  (164  poods  instead  of  87)   is  of  favourable 
augury   for   the   future.      It    is   not    believed   by    Russian 
economists  that  there  will   be  much  progress  in  the  gold 
industry  until  the  great  Siberian  railway  is  finished,  as  this 
scheme  takes  away  the  labourers  from  all  other  work,  and 
makes  the  price  of  machinery  abnormally  high.     The  only 
progress  of   the  gold   industry  at   the   present  moment   is 
found  in  the  province  of  the  Amoor.     Foreign  competition 
has  for  a  long  time  been  injurious   to  the  production   of' 
copper,  but  the  raising  of  the  Customs  tariff  has  made  an 
alteration    by   which   the  Caucasus   has   benefited.      In  10 
years  the   smelting   of   copper  has  risen  from   214,865  to 
304,607  poods.     On  the  other  hand,  zinc  has   fallen  from 
283,398  to  221,250  poods,  in  consequence  of  the  deeliue  of 
the  home  demand.     Very  little  tin  is  obtained   in   Russia 
(629  poods  in  1887),  and  that  only  in  Finland.     Quicksilver, 
a  rare  metal,  was  not  worked   in  Russia  until  1886,  but  in 
1887,  3,911  poods  of  it  were  obtained.     During  the  10  years 
the   extraction  of  manganese  rose  from  11,790  in  1878  to 
3,553,535  poods  in  1887.     In  1886,  however,  the  figure  was 
1,000,000  poods    higher.      The  sudden    fall  is  due  to  the 
rivalry  of  Chili. — Ibid. 


IRON  AND  STEEL  STATISTICS, 

Statistics  of  Converters, 

The  numbers  of  converters  operative  and  inoperative  (luring 
1889  were  as  under: — 


District. 


Number  of  Converters, 


Operative.    Inoperative.        Total 


South  Wales 

Cleveland 

Sheffield,  So 

Cumberland 

Lancashire  and  Cheshire  . 
Staffordshire,  Scotland,  Ac, 


Totals 


Acid. 
20 


14 

10! 

10 


eo; 


Basic. 

10 


121 


Acid. 
6 


10 


22J       S0| 


Basic 


3* 


Acid. 
20 

8 

21 

IS 

20 


Basic. 

1(1 


The  average  production  per  converter  appears  to  have 
increased,  as  between  1888  and  1889,  the  average  of  the 
two  years  having  been — 

Tons. 

18S8 23,008 

1889 25156 


Statistics  of  Open-Hearth  Steel, 

An  attempt   has   been  made  to  obtain  for  the  present 

report,  for  the  first   time,  the  quantities  of  acid  and  basic 
open-hearth  steel  produced,  with  the  following  result : 

Quantities  of  Acid  and  Basic  Open-Heajsth  Steel 
Produced  dubing  the  Year  1889. 


District. 

Production  of  Open- 
Hearth  Steel  Ingots. 

Total. 

Acid. 

Basic. 

Tons. 
137,605 

437,100 

209.392 

Tons. 

Tons. 
110,005 

117.100 

242,818 

Wales  (North  and  South) . . . 

3 1,228 

Sheffield,  Leeds,  &e 

111,.-,  11 

7,253 

121,791 

Lancashire  anil  Cumberland 

101,055 

11,927 

110,612 

Staffordshire,  Cheshire,  &c... 

51,138 

16,812 

70.9S0 

Total 

1.357,  till 

71,708 

1,429,169 

At  the  end  of  1889  there  were  274  acid  and  17  basic 
open-hearth  furnaces  erected  in  Great  Britain,  making  a 
total  of  291,  as  compared  with  28S  furnaces  at  the  end  of 
the  previous  year.  The  number  at  the  end  of  1 889  would 
have  been  larger  hut  for  the  fact  that  in  the  interval  one 
important  works  in  South  Wales  has  been  reconstructed, 
and  has  now  only  6  furnaces,  as  compared  with  14  in  1888. 
— Ironmonger. 


BOARD  OF  TRADE  RETURNS. 

Summary  of  Imports. 


Month  ended  30th  April 

1889. 

1890. 

£ 

1,871,161 

879,505 
452,001 

2,887,633 

£ 
1358,217 

435,581 

Raw  materials   for  non-textile  in- 

3,033,320 

Total  value  of  all  imports  .... 

37,235,785 

33,680,242 

Summary  of  Exports. 


Month  ended  30th  April 


1S90. 


Metals  (other  than  machinery)  ,,., 

£ 

3,272,710 

l«2,7.)7 
2,884.277 

£ 
3,785,367 

750,574 

2,881,462 

19,634,715 

20,344,367 
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Imports  of  Metals  for  Month  ended  30th  April. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

Copper  :— 

10,441 

9,889 

£ 
74,847 

£ 

71,997 

i :<  '-< ill i s „ 

6,962 

7,303 

147,952 

19S.00S 

Unwrought 

3,710 

2,7ss 

152,857 

137,210 

Iron  and  steel : — 

306,801 

512,869 

383,707 

451,081 

Iron  bolt,  bar,  &e.   „ 

4,010 

5,957 

41,578 

00,429 

Steel,  unwrought. .     „ 

164 

290 

2,194 

3,239 

Lead,  pig  and  sheet      „ 

10,869 

12,i«il 

139,139 

152,019 

50,139 

65,683 

99,502 

100,543 

Quicksilver Lb. 

947,275 

879(694 

99,128 

110,164 

69,303 

1,190 

33,777 
2,519 

342,025 
72,132 

151,283 

55,895 

Other  articles  . .  .Value  £ 

•• 

315,500 

301,313 

Total  value  of  metals 

•• 

1,871,101 

1,850,217 

Imports  of  Chemicals  and  Dyestuffs  for  Month 
ended  30th  April. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

1,117 

83,681 

37,319 

708 
3,008 

6,480 

1,085 

371.9SO 

32,332 

5,590 

3,071 

.-.3,109 
'  01,29 

902 
1,400 

7,221 

420 

278,239 

28,575 

4,184 

£ 
1,733 

13,738 

8,003 

138,618 

4,105 
76,350 

22,679 

23,941 

2.325 

109,761 

1.308 

182,231 

27,335 

79,093 

192,965 

£ 

B;irk  (for  tanners, 
4c.) 

Cutch  and  gambicr  Tons 
Dyes  :— 
Alizarine ;, 

Nitrate  of  soda....      „ 
Nitrate  of  potash  .      „ 

Other  articles. . .  Value  £ 

22,560 

13,952 

143,755 

5,989 

39,244 

23,857 

17,486 

2,549 

107,076 

555 

120,422 

25,194 

85,506 

171,028 

Total  value  of  chemicals 

•• 

•• 

879,505 

780,767 

Imports  of  Oils  for  Month  ended  30th  April. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

10,422 
3,334 

66,225 

3,930,329 

1,203 

761 

18,848 

10,339 
2,068 

01,729 

6,018,981 

1,307 

1,005 

15,739 

£ 

13,363 

116,590 
07,021 

121,088 
32,393 
15,837 
29,082 
56,630 

£ 

12,529 

71,937 

04,890 
110,140 
34,890 
23,008 
23,533 
04,020 

Other  articles  ..  Value  £ 

Total  value  of  oils  ... 

•• 

•• 

452,001 

435,581 

Imports    of    Haw    Materials    for    Non-Textile 
Industries  fob  Month  ended  30th  April. 


Articles. 


1889, 


Quantities. 

1890. 


Values. 


18S9. 


Bark,  Peruvian  . .  Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  : — 

Arabic „ 


Lac,  &c 

Gutta-percha  .. 

Hides,  raw: — 
Dry 


Wet , 

Ivory „ 

Manures  : — 
Guano Tons 

Bones 

Paraffin Cwt. 

Linen  rags Tons 

Esparto,  &,c 

Pulp  of  wood  ....        „ 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood:— 
Hewn Loads 

Sawn , 

Staves  

Mahogany Tons 

Other  articles. . .  .Value  £ 

Total  value 


15,869 

255,312 

15,204 

4,203 

10,512 
4,133 

77,590 
40,509 

1,807 

2,792 

6,044 

19,000 

1,019 

16,618 

9,333 

183,124 

119,031 

3,198 

172,076 

195,981 

8,708 

5,845 


11,349 

335,599 

20,817 

3,480 
10,792 

8,201 

11.579 

40,640 

1,130 

3,813 

8.9S0 

38,507 

3.15S 

20,809 

11,940 

151.S52 

134,448 

5,471 

194,593 

205,292 

10,932 

6,958 


£ 

60,711 

35,352 
115,595 

15,921 
60,989 

46.1S5 

209,529 
93,683 
8t,849 

21,611 
24,270 
24,402 
49,056 

84,055 
51,460 
36,400 
153,039 
1,593 

353,866 

500,077 
41,005 
51,450 

751,275 


1890. 


2,887,033 


£ 
31,212 

61,577 

251,401 

10,658 
44,077 
100,588 

115,833 

103,936 
58,714 

22,160 
47,002 
47,771 
32,118 
97,009 
59,868 
30,070 
101,H2 
3,132 

380,254 

521,382 

41,189 

62,65 

748.760 


3,033,320 


Besides  the  above,  drugs  to  the  value  of  66,2312.  were  imported 
as  against  09,987/.  in  1889. 
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Exports  of  Metals  (other  than  Machinery)  for 
Month  ended  30th  April. 


Articles, 

Quantities. 

Values. 

1889. 

1890. 

1SS9. 

1890. 

6,314 

8,559 

£ 
35,009 

£ 
10,9S3 

Copper : — 

33,954 

65,098 

85.048 

174,058 

12,581 

19,780 

43.VS7 

64,762 

Mixed  metal 

16,095 

14,831 

11,771 

43,079 

■  • 

272,729 

222,709 

.. 

107,550 

108,096 

Iron  and  steel.J...  Tons 

371,611 

346,354 

2,458,413 

2,716,075 

Lead , 

2.S29 

3,868 

43,455 

54,031 

Plated  wares . . .  Value  £ 

**  « 

.. 

36,962 

35,592 

Telegraph  wires 

13,032 

187,733 

9,306 

8,299 

44,854 

39,747 

11,778 

11,578 

8,101 

11,089 

Other  articles  ..  Value  £ 

7S.899 

86.S63 

•• 

•• 

3,272,716 

3,785,367 

Exports  of  Drugs  and  Chemicals  for  Month   ended 
30tii  April. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

530,326 
111,592 

600,373 
161,143 

£ 

1.35,076 

41,756 

£ 

1S4.514 

Bleaching  materials    „ 

47.751 

Chemical  manures.  Tons 

19,102 

20,279 

133,301 

117,813 

.. 

77,572 

77,938 

Other  articles 

•• 

245,049 

292,558 

•• 

032,737 

750,574 

Exports  of  Miscellaneous  Articles  for  Month 
ended  30th  April. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

1,036,300 

659,800 

£ 

32,412 

£ 

14,978 

Military  stores..  Value  £ 

.. 

.. 

112,820 

132.S10 

983,500 

912,500 

18,138 

16,951 

,, 

,. 

93.37  t 

98,152 

66,219 

64,478 

129,720 

109.4(17 

Products  ol  coal  Value  £ 

.. 

.. 

84,163 

130,197 

Earthenware  ...        „ 

" 

.. 

181.020 

186,448 

.. 

10,600 

19,896 

Glass:— 
Plate Sq.Ft. 

325,791 

330,400 

19,622 

19,946 

12,822 

8,252 

23,211 

17,646 

Bottles 

86,359 

77.914 

41.911 

36,468 

Other  kinds 

1S.607 

17,518 

14,559 

16,966 

Exports  of  Miscellaneous  Articles  for  Month 
ended  30th  Afril — cont. 


Articles. 


Quantities. 


1889. 


1890. 


Values. 


1889. 


1890. 


Leather : — 
Unwrought ....  Cwt. 

Wrought Value  £ 

Seed  oil Tons 

Floor  cloth Sq.  Yds. 

Painters'    mate- 
rials   Value  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 

Total  value 


11,404 

6,444 

1,575,400 

75,834 
6,944 

l\nst 


12,225 


£ 

105,873 


30,273 
6,891  I     133,261 
1,464,000  71,242 

127,156 

79,629        139,648 

4,413         60,322 

46,093  48.S81 


£ 
109,867 

21,012 

134,736 

00, 157 

125,389 

138,825 

34,520 

46,731 


2,881,277     2,881,462 


Quicksilver. 


Imports. 

1890. 

1889. 

1888. 

1887. 

Jan.— April 

Bottles. 

11,729 
35,148 

Bottles. 

12,030 

35,020 

Bottles. 

7,960 

14,002 

Bottles. 

ii.;.-,2 

31,977 

Exports. 

Jan.— April 

3,5 11 

20,210 

8,749 

25,175 

4,180 
10,353 

6,357 
20.378 

Average  Price: 

£    *.   d. 
9  10    6 

£  «.   d. 

7  15    0 

£   s.   d. 

7     9    0 

£  *.    d. 

11  19     (1 

iHontftlp  patent  £tst. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in  which 
acceptances  of  the  Complete  Specifications  are  advertised.  Com- 
plete Specifications  thus  advertised  as  accepted  aro  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

5661.  H.  .1.  Rogers  and  J.  Paramor.  Improvements  in 
revolving  boilers  used  in  paper  making  and  other  industries. 
April  13. 

5847.  C.  Wood.     See  Class  X. 

5991.  .1.  \V.  Claridge.  Improvements  in  apparatus  for 
feeding  fuel  to  furnaces  mechanically.    April  21, 

6032.  M.  W.  Dewey.     SeeClass  XI. 

C060.  .1.  I).  Churchill.  Improvements  in  fluid-pressure 
reducing  apparatus.     April  22. 
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6088.  E.  Brook.     Improvements  in  kilns.     April  22. 

6107.  J.  C.  Mewburn.— From  C.  C.  Peck,  United  States. 
Improvements  in  the  evaporation  of  brine  and  other  solutions 
or  liquids,  and  in  apparatus  employed  therein.  Complete 
Specification.     April  22. 

613G.  J.  Klein.  Apparatus  for  condensing  or  cooling 
gaseous  or  liquid  substances.  Complete  Specification. 
April  22. 

6221.  J.  W.  Lovibond.  Improvements  in  instruments  for 
estimating,  measuring,  or  comparing  colour,  texture,  and 
appearance  of  transparent  or  opaque  bodies,  and  for  testing 
colour  vision  and  light  perceptive  power.     April  23. 

6399.  J.  von  Langer  and  L.  Cooper. — From  G.  Pietzka, 
Austro-Hungary.  Improvements  in  or  connected  with 
reverberatory  furnaces.     April  26. 

6400.  J.  von  Langer  and  L.  Cooper. — From  G.  Pietzka, 
Austro-Hungary.  Improvements  in  recuperators  or  appa- 
ratus for  utilising  the  waste  heat  of  furnaces.     April  26. 

6433.  G.  E.  Davis  and  A.  E.  Davis.  An  improved 
furnace  for  conducting  chemical  operations.     April  28. 

6484.  G.  Fletcher.  Improvements  in  evaporating  pans. 
April  28. 

6579.  W.  P.  Thompson.— From  I.  D.  Smead,  United 
States.  Improvements  in  and  relating  to  heaters  of  dessi- 
cating  apparatus.     Complete  Specification.     April  29. 

G864.  J.  J.  Shedlock  and  J.  J.  Meldrum.     See  Class  X. 

6928.  S.  E.  Martyn.  Improvements  in  air  compressors 
and  the  like.     May  5. 

6951.  C.  Kellncr.  Improvements  in  lining  boilers  or 
digesters  used  in  the  manufacture  of  paper  pulp  and  for 
similar  purposes.     May  6. 

7009.  P.  U.  Askham  and  W.  Wilson.  Improvements  in 
disintegrating  apparatus,  more  especially  intended  for  dis- 
integrating phosphates  and  other  similar  substances.  May  6. 

7075.  li.  Hunt  and  \V.  M.  Mackcy.  Improvements  in 
filtering  apparatus.     May  7. 

729G.  C.  D.  Arbens.  Improvements  in  apparatus  for 
polarisation  of  light.     May  10. 

7C96.  F.  N.  Mackay.     See  Class  XII. 


Complete  Specifications  Accepted.* 

1889. 

6861.  J.  Price.  Apparatus  for  expelling  liquid  from  and 
compressing  semi-fluid  or  plastic  substances.     April  23. 

7343.  J.  Foster.  Vacuum  distilling  and  evaporating 
apparatus.     April  30. 

8169.  Solvay  and  Co.     See  Class  VII. 

8872.  W.  L.  Wise.— From  Solvay  and  Co.  Apparatus 
for  the  continuous  treatment  of  pulverulent  matters  by  fluids. 
May  21. 

8928.  F.  N.  Mackay.— From  J.  Baxter  and  J.  Muter. 
Filter  presses  and  filtering.     April  23. 

9041.  D.  li.  Morison.  Apparatus  for  evaporating  liquids. 
April  23. 

9850.  J.  lirowu  and  G.  Johnston.  Vacuum  drying  appa- 
ratus.    April  23. 

10,907.  W.  P.  Thompson.— From  N.  Notkin  and  P.  Maris. 
Distilling  products  by  means  of  steam,  separating  them 
according  to  their  points  of  vaporisation,  and  apparatus 
therefor.     May  14. 

10,945.  J.  Vicars,  T.  Vicars,  and  J.  Vicars,  jun.  Appa- 
ratus for  feeding  fuel  to  furnaces.     May  14. 

11,350.  R.  C.  Garton,  C.  H.  Garton,  and  W.  Lawrence. 
Apparatus  for  evaporating,  heating,  or  cooling  liquids. 
May  21. 


11,402.  E.  Bazin.  Hydro-centrifugal  apparatus  for  wash- 
ing, amalgamating,  and  separating  metallic  ores,  and  for 
washing  and  separating  other  bodies  of  different  densities. 
May  21. 


1890. 

2139.  ( ).  Bellot.     Means  for  regulating  the  generation  of 
beat  in  ovens,  furnaces,  &c.     April  23. 

2618.  II.  J.   Haddan.— From   S.  T.    Wellman.     Method 
and  mechanism  for  charging  furnaces.     April  30. 

3261.  H.  H.  Lake.— From  O.  H.  Jewell.     Apparatus  for 
filtering  water.     April  30. 

4354.  A .  Eickhoni  and  lt.Jaspar.  Hydrometers.   April  30. 

5267.  A.  Chapman.    Construction  and  working  of  double, 
triple,  and  multiple-effect  evaporating  apparatus.     May  14. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

5637.  G.  C.  Fowler,  M.  B.  Fowler,  and  (i.  A.  Fowler. 
Improvements  in  or  connected  with  night  and  other  similar 
lights.     April  14. 

5788.  S.  Ibeson.  An  improved  firelighter,  and  method 
of  manufacture  of  the  same.     April  16. 

5838.  C.  M.  Pielsticker.  Improvements  in  the  distillation 
of  mineral  oils.     April  17. 

5971.  J.  Dewar  and  15.  Eedwood.  Improvements  in  the 
distillation  of  oils  and  other  viscous  liquids.     April  19. 

6217.  S.  Griffin.  Improvements  in  apparatus  for  pro- 
ducing combusible  gas  for  gas-motor  engines  or  other 
purposes,     April  23. 

6235.  J.  Hey  and  I'.  Hey.     Improvements  in  fire-lighters. 

April  24. 

6256.  T.  D.  Kock.  The  application  of  anthracite  gas  for 
metallurgical  and  other  purposes.     April  24. 

6282.  B.  de  Soldenhoff.  Improvements  in  means  em- 
ployed in  charging  coke  ovens.     April  24. 

6323.  T.  T.  Vernon.  Improvements  in  or  appertaining  to 
apparatus  for  consuming  smoke  and  economising  fuel. 
April  25. 

6463.  E.  Neave.  Method  of  and  apparatus  for  treating 
atmospheric  air  to  obtain  oxygen  therefrom.  Complete 
Specification.     April  28. 

6465.  C.  M.  Pielsticker.  Improvements  in  the  distillation 
of  hydrocarbon  and  other  oils.     April  28. 

G466.  C.  M.  Pielsticker.  Improvements  in  the  distillation 
of  hydrocarbon  and  other  oils.     April  28. 

6553.  A.  Longsdon. — From  F.  Salomon,  Germany.  Im- 
provements in  obtaining  oxygen  gas  from  atmospheric  air. 
Complete  Specification.     April  29. 

6575.  J.  H.  W.  Stringfellow.  Improvements  in  the 
manufacture  of  gas  and  apparatus  therefor.     April  29. 

6584.  J.  J.  Shedlock  and  T.  Denny.  Improvements  in 
gas  producers.     Complete  Specification.     April  29. 

6800.  W.  C.  Andrews.  Improvements  in  the  purification 
of  illuminating  or  heating  gases.  Complete  Specification. 
May  2. 

6804.  W.  C.  Andrews.  Improvements  in  apparatus  for 
the  purification  of  illuminating  gas.  Complete  Specification. 
May  2. 

6877.  .1.  J.  Hiertz  and  A.  S.  Garnett.  Combustible  coal 
brick.     Complete  Specification.     May  3. 

6900.  W.  Gordon  and  G.  A.  Newton.  Improvements  in 
fire-lighting  and  fuel.     May  5. 
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6966.  J.  Home.     See  Class  XVIII.— B. 
7040.  J.  J.   Cooper.     Improvements   in   "carburettors." 
Complete  Specification.     May  6. 

7063.  H.  Fourness.  Improvements  in  the  method  of 
and  in  apparatus  for  the  manufacture  of  carhuretted  water- 
gas.     May  7. 

7144.  T.  Williams.  The  manufacture  of  smokeless  fire- 
lighters.    May  7. 

7252.  R.  C.  Lindsay.  An  improved  process  for  the 
manufacture  of  illuminating  gas,  and  apparatus  therefor. 
May  9. 

7277.  G.  M.  Cruikshank. — From  .1.  C.  Keissig,  Argentine 
Republic;  J.  Landiu,  Sweden;  and  P.  F.  Macallum, 
Scotland.  Improvements  in  the  manufacture  of  gas  for 
illuminating  and  heating  purposes,  and  application  thereof. 
May  10. 

7335.  0.  M.  Cruikshank.— From  J.  C.  Keissig,  P.  F. 
Macallum,  and  .1 .  Landin.  Improvements  in  incandescent 
lighting,  by  means  of  calefacient  gases,  and  in  apparatus 
therefor.     May  12. 

7569.  T.  Le  Poidevin.  Apparatus  for  producing  air  gas. 
May  15. 

7705.  II.  Rudge.  Improvements  in  or  relating  to  candles. 
May  17. 

7714.  C.  B.  Newton.  Apparatus  for  automatically 
delivering  any  proportionate  quantity  of  oxygen,  air,  or 
other  gaseous  body  or  bodies  into  gas  purifiers  or  other 
vessels,  pipes,  or  conduits,  irrespective  of  any  pressure 
there  may  be  in  such  gas  purifiers  or  other  vessels. 
May  17. 

77::'.).  .1.  von  I. anger  and  L.  Cooper.  Improvements  in 
or  connected  with  the  manufacture  of  water-gas.     May  17. 


Complete  Specifications  Accepted. 

1889. 

8040.  A.  Myall.— From  J.  H.  Lancaster.  Artificial  fuel. 
May  21. 

8993.  S.  YV.  Wilkinson.  Producing  clean  gaseous  fuel 
for  the  evaporation  of  brine,  and  recovering  the  ammonia 
formed  during  production  of  said  gaseous  fuel.     May  21. 

9783.  A.  Nielson  and  W.  Black.  Distilling  shale,  coal, 
and  other  oil  and  tar-yielding  minerals,  and  retorts  therefor. 
April  23. 

10,164.  W.  Crookes  and  F.  I.  Ricarde-Seaver.  Treat- 
ment of  water-gas.     April  23. 

10,277.  J.  Dewar  and  B.  Redwood.  Distillation  of 
mineral  oils  and  like  products,  and  apparatus  therefor. 
April  30. 

10,340.  S.  Clarke.     Night-lights.     May  7. 

10,392.  H.  J.  Haddan.— From  F.  F.  Amoroso.  Burning 
liquid  fuel  in  boiler  furnaces,  &c.     April  30. 

10,488.  J.  H.  R.  Dinsmore.  Apparatus  used  in  the 
manufacture  of  gas  from  coal,  &c.     May  14. 

10,581.  J.  C.  Johnson.  Producer  for  making  producer- 
gas,  water-gas,  and  coke.     Maj   7. 

11,104.  J.  Carr.  Manufacture  of  illuminating  gas  from 
coal.     May  21. 

11,125.  F.Sanders.    Retorts  for  producing  gas.    May  14. 

11,164.  F.  T.  Schmidt.  Method  and  apparatus  for 
consuming  smoke.     May  21. 

11,654.  J.  Drabble.  Apparatus  for  the  prevention  and 
consumption  of  smoke,  and .  more  perfect  combustion  of 
fuel.     May  21. 

17,817.  E.  dePass. — From  E.  Demognin  and  L.  Bourdier. 
Improved  fire-lighter  anil  fuel.     April  23. 


1890. 
2611.  W.  W.  Popplewell. — From   H.  Couried.     Artificial 
fuel.     March  26. 

3306.  H.  Ekelund.     Furnace  for  continuous  carbonising 
or  coking.     April  23. 

3363.  C.  Heueken.     Coke  ovens.     May  14. 

5464.  J.  G.  Hawkins  and  J.  Barton.     Vertical  gas  retorts 
ami  attachments.     May  14. 


IV.— COLOURING  MATTERS  and  DYKS. 

Applications. 

5721.  J.  Hall.  Improvements  in  the  manufacture  or 
production  of  colouring  matters.     April  15. 

5722.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  of 
diquinolyline  derivatives.     April  15. 

5723.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the 
manufacture  of  phenacetine  derivatives.     April  15. 

5736.  J.  Imray. — From  La Societe  Anonyme  des  Matieres 
Colorantes  et  Produits  Chimiques  de  St.  Denis,  A.  F. 
Poirrier,  and  D.  A.  Rosenstiehl,  France.  Manufacture  of 
azo  colouring  matters  derived  from  azoxyamines.    April  15. 

5737.  J.  Imray. — From  La  Societe  Anonyme  des  Matieres 
Colorantes  et  Produits  Chimiques  de  St.  Denis,  France. 
Manufacture  of  colouring  matters  derived  from  fluoresceine. 
April  15. 

5777.  O.  Imray.— From  The  Farbwerke  vormals  Meister, 
Lucius  and  Bruning,  Germany.  Production  of  grey  basic 
colouring  matters  by  the  action  of  hydrochlorate  of  nitroso- 
dimethylaniline,  or  hydrochlorate  of  nitrosodiethylaniline 
upon  1  •  5  dioxy naphthalan,  and  upon  1-2  tetroxydinaphthyl. 
April  16. 

5780.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  and  Bruning,  German}.  Production  of  black 
colouring  matters  from  amidoflavopurpurin  and  amido- 
authrapurpurin.     April  16. 

6195.  S.  S.  Bromhead.-  From  Die  Chemische  Fabrik 
Grunau,  Landshoff  and  Meyer,  Germany.  A  process  for  the 
preparation  of  a  blue  colouring  matter  for  cotton.     April  23. 

6274.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  and  Bruning,  Germany.  Production  of  blue-grey 
colouring  matters  from  indulines  soluble  in  alcohol,  resulting 
from  the  action  of  hydrochlorate  of  amido-azobenzol  upon 
an  aqueous  solution  of  hydrochlorate  of  aniline  or 
orthotoluidine.     April  24. 

6346.  The  British  Alizarine  Co.,  Limited,  and  D.C.  Bendix. 
Manufacture  of  soluble  alizarine  compound  for  dyeing  and 
printing.     April  25. 

6486.  J.  Imray. — From  La  Societe  Anonyme  des  Matieres 
Colorantes  et  produits  Chimiques  de  St.  Denis,  France. 
Manufacture  of  nitrated  colouring  matters.     April  28. 

6729.  C.  Dreyfus.  Improvements  in  the  manufacture  and 
production  of  colouring  matters.     May  1. 

6874.  J.Y.Johnson. — From  The  Badische  Anilin  ami  Soda 
Fabrik,  Germany.  Improvements  in  the  manufacture  ami 
production  of  substantive  colouring  matters.     May  3. 

6875.  .1.  Y.  Johnson. — From  The  Badische  Anilin  and  Soda 
Fabrik,  Germany.  Improvements  in  the  manufacture  and 
production  of  sulpho-acids  of  a  red  basic  naphthalene  colour- 
ing matter.     May  3. 

6879.  H.  II.  Lake. — From  A.  Leonhardt  anil  Co.,  through 
Messrs.  Wirth  and  Co.,  Germany.  Improvements  in  the 
manufacture  of  colouring  matters.     May.  3. 
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6931.  C.  D.  Abel.  Improvements  in  the  manufacture  of 
colouring  matters.     May  7. 

6932.  C.  1>.  Abel.  Improvements  iu  the  manufacture  of 
colouring  matters.     May  7. 

6946.  S.  Pitt.— From  L.  Cassella  and  Co.,  Germany. 
Production  of  new  basic  blue  colouring  matters.     May  J. 

7018.  W.  Cole.  Improvements  in  the  manufacture  of 
indigo.     May  6. 

7421.  B.  Holliday.  Improvements  in  the  production  and 
utilisation  of  a  new  hydroxy-quinone.     May  13. 

7515.  W.  Akam.  A  new  or  improved  copying  ink. 
May  14. 

7.'j7."i.  A.  G.  Green  and  T.  A.  Lawson.  A  process  for  the 
production  of  new  amido  bases.      May  15. 


Complete  Specifications  Accepted. 

1889. 

8156.  H.  H.  Lake. — From  Leonardt  and  t  o.  Manufacture 
of  amido-phenols.     April  30. 

8299.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Azo  colouring  matters  for  dyeing  and 
printing.     April  30. 

8673.  B.  Willcox. — F'rom  The  Farbenfabriken  vormals 
F.  Haver  and  Co.  Manufacture  of  colouring  matter  and  of 
leuco-bases  employed  therein.     May  7. 

8750.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.     Basic  colouring  matter.     May  7. 

9427.  J.  Y.  Johnson. — F'rom  The  Badiscbe  Anilin  and 
Soda  F'abrik.  Colouring  matter  of  the  oxyketone  group, 
for  dyeing  and  printing  with  the  aid  of  mordants.     April  23. 

10,934.  The  Clayton  Aniline  Company,  Limited,  and 
C.  Dreyfus,  Preparation  of  new  sulphonic  acids  for  manu- 
facture of  colouring  matters.     May  14. 

11,613.  O.  Iinray. — F'rom  The  Society  of  Chemical 
Indstry,  Basle.  New  red  and  blue  colouring  matters. 
April  30. 

11,848.  O.  Imray. — F'rom  The  Society  of  Chemical 
Industry,  Basle.     Blue  colouring  matter.     April  30. 

15.175.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  and  Briining.  Production  of  amido-oxy-naphthalin- 
disulphonic  acid,  and  atuido-dioxy-uaphthalin-monosul- 
phonic  acid,  and  the  manufacture  of  their  diazo  compounds 
and  of  azo  colouring  matters  therefrom.     May  14. 

15.176.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  and  Briining.  Production  of  amido-naphtliol-mono- 
sulphonie  acids,  ami  manufacture  of  their  diazo  compounds 
and  azo  colouring  matters  therefrom.     May  14. 


1890. 

3095.  H.   H.   Leigh.— From 
factoring  of  colouring  matters. 


B.   G.   Williams. 
April  23. 


Manu- 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

6127.  A.  H.  Norman.  Improvements  in  the  treatment  of 
ramie.     April  22. 

6155.  G.  H.  Croker.  An  improved  process  for  the 
removal  of  fibre  or  lint  from  and  cleaning  cotton  seed,  and 
means  or  apparatus  employed  therein.     April  23. 

7389.  J.  Longmore  and  W.  L.  Watson.  Improvements 
in  or  relating  to  the  decortication  of  rhea,  jute  and  other 
fibrous  vegetable  stems.     Complete  Specification.     May  12. 


7390.  J.  Longmore  and  W.  L.  Watson.  Improvements 
in  or  relating  to  the  decortication  of  rhea,  jute,  and  other 
fibrous  vegetable  stems.     Complete  Specification.     May  12. 

7423.  W.  Peters.  Improvements  in  the  method  of,  and 
and  in  means  and  appliances  for,  tarring,  colouring,  and 
otherwise  preparing  thread,  hemp,  jute,  or  other  twine  for 
sewing,  and  in  feeding  or  supplying  the  same.     May  13. 

7568.  K.  T.  Sutherland  and  G.  Esdaile.  An  improved 
method  of  treating  animal  fibres  so  that  they  will  (lock  and 
spin  more  easily.     May  15. 

Complete  Specification  Accbpted. 
1889. 

14,751.  I.  Smith.  Treatment  of  woollen,  worsted,  back- 
worsted,  unions',  and  other  woven  fabrics.      May  14. 


VI.— DYEING,  CALICO  PBIN'iTNG,  PAPEB 
STAINING,  and  BLEACHING. 

Applications. 

6202.  S.  Stepanow.     See  Class  XL 

6213.  H.J.  Haddan.— From  L.  Appelmans  and  L.  Tibbaut, 
Belgium.  Method  for  colouring  and  marbling  paper  on  the 
paper  machine.     April  23. 

6315.  B.  Harrison.  Washing,  scouring,  and  bleaching 
cotton,  linen,  wool,  or  other  fibrous  materials.     April  25. 

6506.  W.  H.  Booth.  Improved  process  and  means  to  be 
employed  in  connexion  with  and  relating  to  the  operation  of 
dyeing  velvets,  plushes,  and  like  materials;  applicable  also 
in  the  carrying  out  of  proximate  processes  relating  to  the 
treatment  of  fibrous  substances  or  materials,  either  in  a 
manufactured,  partly  manufactured,  or  pulpy  state.  April  28. 

6612.  B,  T.  Webb.  Expediting  and  improving  the  process 
of  bleaching  linen,  cotton  and  other  yarns  iu  the  hank. 
April  30. 

7198.  W.  II.  Spencer.  An  improved  process  of  bleaching 
textile  fibres.     May  8. 

7202.  P.  Cavailles.  An  improved  process  for  dyeing 
wool,  and  apparatus  for  use  in  the  same.     May  8. 

7522.  W.  Elbers.  Process  for  obtaining  designs  or 
patterns  in  red  colour  on  textile  fabrics  dyed  with  indigo. 
May  14. 

Complete  Specifications  Accepted. 

1889. 

8107.  V.  Schevelin  and  P.  Mindovsky.  Cleansing  and 
bleaching  fibrous  substances,  and  fixing  colouring  matters 
thereon  by  means  of  acid  and  alkaline  residues  of  naphtha 
manufacture,  or  analogous  bodies.     April  23. 

9836.  W.  E.  Heys.— From  C.  Vandermeirssche.  Method 
and  apparatus  for  dyeing,  &e.  yarns  and  textiles.     April  23. 

10,993.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Manufacture  of  tannin  compounds, 
especially  for  printing  purposes.     May  14. 


1890. 

17u2.  G.  H.  Craven.     Dyeing  machines.     May  14. 
4683.  A.  J.  Boult. — From  A.  and  M.  Koblenzer.     Dyeing 
yarns.     April  30 
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VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

604G.  J.  Pointon.  Improvements  in  apparatus  for  the 
manufacture  of  alkaline  silicates  and  aluminate?,  applicable 
also  in  part  as  a  gas-producer  for  use  with  pig-iron  or  other 
blast  furnaces.     April  22. 

G047.  J.  Pointon.  An  improved  method  of  manufacturing 
alkaline  almninatcs.     April  22. 

G048.  J.  Pointon.  An  improved  method  of  manufacturing 
alkaline  silicates.     April  22. 

6333.  K.  M.  Lyte.  Improvements  in  the  production  of 
magnetic  oxyehloride.    April  25. 

6416.  G.  E.  Davis  and  A.  !!.  Davis.  Improvements  in 
the  preparation  of  chlorine.     April  28. 

G549.  .1.  Plunmier,  jun.  Process  to  obtain  hydrochloric 
acid  and  ammonia.     April  29. 

G698.  G.  E.  Davis  and  A.  R.  Davis.  Improvements  in 
the  manufacture  of  chlorine.     May  1  • 

G758.  J.  McEwen.  A  new  or  improved  continuous 
method  of  generating  carbonic  acid  gas  from  a  soluble 
carbonate  in  solution  and  an  aeid  in  solution,  and  in 
apparatus  connected  therewith.     May  2, 

6831.  G.  E.  Davis  and  A.  R.  Davis.  Improvements 
relating  to  the  preparation  of  chlorine.     May  3. 

7058.  J.  V.  Johnson.— From  J.  Marx  and  Dr.  Weller, 
Germany.  Improvements  in  and  apparatus  for  or  connected 
with  the  obtaining,  liquefying,  and  storage  of  chlorine. 
May  6. 

7247.  H.  Baudouin  and  P.  E.  Escarpit.  A  process  and 
apparatus  for  the  manufacture  of  ammonia.     May  9. 

7527.  J.  Vivian  and  G.  Bell.  Improvements  in  apparatus 
for  use  in  the  manufacture  of  bicarbonate  of  soda  by  the 
ammonia-soda  process.     May  14. 


Complete  Specifications  Accepted. 
1889. 

81G9.  Solvay  and  Co.  Distillation  and  condensation  of 
ammoniacal  and  other  liquids,  and  apparatus  therefor. 
April  30. 

8177.  E.  Hermite,  E.  J.  Paterson,  and  C.  F.  Cooper. 
Bleaching  and  disinfecting  liquor.     May  21. 

8779.  J.  J.  Alsberge.  Manufacture  of  chlorine  in  com- 
bination with  the  ammonia  or  the  Leblauc  process.  April  23. 

8862.  W.  Thorp.  Method  and  apparatus  for  condensing 
and  utilising  sulphuric  and  sulphurous  acid  fumes.  April  30. 

8993.  S.  \V.  Wilkinson.     See  Class  II. 

9225.  T.  Turner.  Treatment  of  waste  pickle  from  galvan- 
ising works.     April  23. 

9680.  A.  G.  Greenway.  Galvanising  iron,  and  utilising 
the  waste  acids  therefrom.     April  23. 

10,142.  A.  S.  Ramage.  Preparing  iron  oxides  from 
ferrous  solutions.     April  30. 

10,554.  T.  Parker  and  A.  E.  Robinson.  Utilisation  of 
sulphate  of  iron  galvanising  pickle.     May  7. 

11,351.  R.  C.  Gartou,  C.  HVGarton,  and  W.  Lawrence. 
Crystallisation  of  salts  or  crystallisable  acids.     May  21. 

13,003.  A.  W.  Ellis.  Treatment  and  distillation  of 
ammoniacal  liquor  of  gas  and  other  works,  manufacture  of 
sulphate  of  ammonia  therefrom,  apparatus  therefor,  and 
prevention  of  nuisance  therefrom.     May  14. 


1890. 
4652.  J.   C.   Mewburn.—  From   C.   C.    Peck.     Purifying 
brine.     May  7. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 
5815.  S.  R.  Audnitz,     Substitute  for  glass.     April  17. 

5830.  W.  H.  Sharman  and  R.  E.  Oldham.  The  making 
of  earthenware,  granite,  or  china  by  a  new  machine  press, 
such  as  oval,  square,  octagon,  round  dishes,  bakers,  plates, 
hand  basins,  &c.     April  17. 

5970.  H.  M.  Ashley.  Improvements  in  the  manufacture 
of  ceramic  ware  and  apparatus  for  that  purpose.     April  19. 

G058.  G.  Scott.  A  new  or  improved  method  or  manu- 
facturing slates  from  glass  and  other  materials,  and  in  the 
apparatus  therefor.     Complete  Specification.     April  22. 

6196.  W.  R.  May.  Improvements  in  the  manufacture  of 
glazed  bricks  and  tiles.     April  23. 

6231.  A.  Fielding.  Improvements  in  ovens  or  kilns  used 
for  tiring  or  hardening  articles  of  pottery.  Complete  Speci- 
fication.    April  24. 

6722.  J.  Kirkby.  Drying  kiln  (for  burning  bricks  or 
earthenware  of  like  nature).     May  1. 

6979.  J.  H.  Lewis.  An  improved  asbestos  composition 
shadow  for  glass  and  other  furnaces.     May  6. 

7099.  B.  F.  McTear.  Improvements  in  or  appertaining 
to  kilns  for  burning  bricks,  tcrra-cotta,  or  the  like.      May  7. 

7145.  I).  Rylands.  Improvements  in  machinery  for  the 
manufacture  of  bottles  and  other  glass  ware,  and  in  the 
processes  of  working  the  same.     May  8. 

7184.  C.  H.  Edwards.  Improvements  in  the  manufacture 
of  gas  retorts,  drain  pipes,  and  other  earthenware  or  clay 
ware.     May  8. 

7327.  F.  O.  Thompson.  Improvements  in  pots  for  melt- 
ing glass.    May  10. 


Complete  Specifications  Accepted. 
1889. 
7245.  W.  H.  Hollingshead  and   H.  Griffiths.     Decorative 
pottery  ware.     May  7. 

7761.  0.  P.  Erard  and  B.  J.  Round.  Depositing  metal 
on  glass,  porcelain,  &c.     April  23. 

8760.  A.  Druimnond.  Apparatus  for  manufacture  of 
corrugated,  ribbed,  or  other  glass  having  patterns  on  surface. 
April  23. 

10,088.  The  Broseley  Tileries  Company,  Limited,  and 
J.  Crump.     Earthenware  quarries  or  tiles.     April  23. 

10,887.  D.  Chapman.  Casting  or  forming  articles  of 
pottery,  china,  and  earthenware.     May  14. 

11,064.  E.  E.  Cousins. — FYom  B.  E.  Olsen.  Fusible 
compounds  suitable  for  drain  pipes,  flushing  chambers,  and 
the  lining  of  conduits.     May  14. 

11,690.  M.  Poumarcde.  Manufacture  of  flower  vases, 
pots,  Sic.     May  14. 

1890. 

2583.  J.  H.  Bailey.  Glazed  or  enamelled  railway  signal 
arms.     March  2G. 

3229.  E.  Leak  and  H.  Ayusley.  Means  for  supporting 
biscuit  or  glost  ware  in  kilns.     April  23. 

4021.  A.  J.  Boult. — From  P.  Sievert.  Production  of 
solution  of  alkaline  silicate  or  water-glass,  and  apparatus 
therefor.     April  23. 
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IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

5719.  W.  R.  Taylor.  Improvements  in  and  means  for 
the  manufacture  of  cement.     April  15. 

5827.  A.  li.  Rigby.  An  improved  form  and  combination 
of  concrete  blocks.     April  17. 

6555.  G.  Brewer. — From  J.  C.  Firth,  New  Zealand.  A 
new  or  improved  insulating  and  fire-prooting  material  or 
composition.     April  29. 

6711.  F.  C.  Goodall.  An  improved  marine  cement. 
May  1. 

G855.  G.  Higham.  An  improved  composition  for  use  in 
and  in  connexion  with  the  manufacture  of  Portland  cement. 
Complete  Specification.     May  3. 

6952.  C.  Kellner.  Improvements  in  coating  iron,  steel, 
or  other  metals  or  materials  with  Portland  or  other  cement. 
May  6. 

7107.  J.  P.  Bayly.— From  P.  Arnold,  United  States. 
Improvements  in  paving  blocks.     May  7. 

7641.  A.  M.  Thomson.  Improvements  in  paving,  said 
improvements  being  also  applicable  to  tiles  and  slabs. 
May  16. 

Complete  Specifications  Accepted. 

1889. 

8428.  M.  May.  Artificial  polished  or  ground  stone. 
May  21. 

8795.  A.  N.  Ford.  Materials  for  roofing  and  other 
purposes.     March  26. 

9666.  E.  Nunan.  Base  or  foundation  for  the  reception 
of  plaster,  &c.     April  23. 

11,128.  G.  Batchelor.  Arrangements  for  drying  slurry 
by  the  waste  heat  from  cement  kilns.     April  23. 

1890. 

1097.  H.  H.  Lake.— From  J.  F.  Gesner.  Manufacture 
of  an  artificial  solid  material,  and  apparatus  therefor. 
May  21. 

3025.  G.  West.     Plastering  material.     May  21. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

5608.  J.  Letcher.  Improvements  in  and  connected  with 
furnaces  for  recovering  tin  from  tin-slag.  Complete  Speci- 
fication.    April  14. 

5638.  T.  Teague.  A  process  for  extraction  of  tin  from 
the  slag  or  debris  of  tin  smelting.     April  14. 

5641.  H.  Howard,  of  the  Firm  of  Lloyd  and  Lloyd.  Im- 
provements in  the  manufacture  of  iron  and  steel  tubes. 
April  14. 

5659.  G.  W.  Marble  and  M.  W.  Simons.  Improvements 
in  forging  metals  and  in  machinery  therefor.  Complete 
Specification.     April  15. 

5847.  C.  Wood.  Improvements  in  the  manufacture  of 
fibrous  material  from  slag  or  other  vitreous  substance,  and 
in  the  apparatus  used  in  such  manufacture.     April  17. 

5894.  A.  J.  Boult. — From  J.  W.  Bookwalter,  Germany. 
Improvements  in  converters.  Complete  Specification. 
April  18. 


5937.  W.  C.  Loe.  Improved  method  or  process  for 
treating  metal-bearing  bodies,  and  the  recovery  of  metals 
therefrom.     April  18. 

6046.  J.  Pointon.     See  Class  VII. 

6216.  C.  T.  J.  Vautin.  An  improved  hydrometallurgical 
method  of  and  means  for  the  extraction  of  gold  or  platinum 
from  their  ores.     April  23. 

6256.  T.  I).  Rock.     See  Class  II. 

6316.  S.  Fox.  Improvements  in  the  method  or  process 
of  manufacturing  steel  in  connexion  with  the  open-hearth 
system.     April  25. 

6462.  H.  Napier  and  T.  Carr.  Improvements  in  the  pro- 
duction of  metals  and  metallic  alloys  from  their  ores  and 
oxides.     April  28. 

6524.  W.  Ryland.  An  improved  process  for  securing  the 
better  adhesion  of  metals  when  electrically  deposited  or 
coated.     April  29. 

0529.  J.  H.  Bramwell.  An  improved  process  to  he 
employed  for  hardening  steel.  Complete  Specification. 
April  29. 

6572.  A.  McLean.  Improvements  in  the  preparation  of 
metal  for  various  purposes.     April  29. 

6645.  J.  H.  Lancaster  andM.  R.  Couley.  Improvements 
in  the  manufacture  of  iron  or  steel.     April  30. 

6670.  S.  O.  Cowper-Coles.  Improvements  in  the  deposi- 
tion of  alloys.     April  30. 

6694.  B.  Edwards,  L.  Davi.s,  and  W.  R.  Williams.  An 
air  receiver  applied  especially  to  the  casting  of  ingots, 
shafts,  cannons,  and  all  manner  of  eastings  cast  perpendi- 
cularly.    May  1. 

6821.  Sir  H.  H.  Vivian,  Bart.  Improvements  in  the 
manufacture  of  copper.     May  2. 

6864.  J.  J.  Shsdlock  and  J.  J.  Meldrum.  Improvements 
in  apparatus  for  the  production  of  gases  for  metallurgical 
and  other  purposes.     Complete  Specification.     May  3. 

6936.  G.  Bamberg.  Extraction  of  gold  from  ore. 
May  5. 

6960.  J.  Neill.  Improvements  in  the  manufacture  of 
steel  plated  and  gated  ingots,  and  in  the  moulds  for  same. 
May  6. 

6980.  A.  C.  Chance.  Making  sleeves,  nozzles,  and 
stoppeis  used  in  the  manufacture  of  steel.     May  6. 

7055.  A.  Sinclair.  Improvements  in  the  treatment  of 
ores,  matte,  spiess,  and  other  products  containing  copper, 
together  with  nickel  or  cobalt.     May  6. 

7070.  J.  Heaton  and  G.  H.  Holden.  Improvements  in 
the  manufacture  of  steel  andi  ron,  and  in  apparatus  to  he 
employed  in  such  manufacture.     Ma}'  7. 

7129.  J.  I).  Danton.  A  process  and  apparatus  for 
reduction  of  iron  and  other  oxide  ores,  and  for  fusion  and 
purification  of  the  produced  metals.     May  7. 

7253.  W.  Hodge.  Improvements  in  converting  iron  into 
steel,  or  the  steelifying  of  wTought  iron  objects  in  a 
manufactured  or  partly  manufactured  state.     May  9. 

7305.  J.  Allan.  A  new  or  improved  composition  of 
metals.    May  10. 

7461.  H.  H.  Lake. — From  The  Russel  and  Erwin  Manu- 
facturing Company,  United  States.  Improvements  relating 
to  the  annealing  of  metals.   Complete  Specification.  May  13. 

7464.  W.  J.  Smuts. — From  J.  Cronoun,  W.  Hicks,  and 
J.  Laitz,  Transvaal.  An  improved  amalgamator,  suitable 
for  use  in  the  separation  of  gold  from  quartz.     May  13. 

7647.  C.  Knight  and  W.  F.  Sharp.  A  new  or  improved 
solution  for  use  in  the  preparation  of  copper  utensils  for 
re-tinning.     May  16. 

7733.  H.  H.  Lake.— From  G.  W.  Cummins,  United  States. 
An  improved  process  and  apparatus  for  preventing  the 
access  of  air  to  iron  and  steel  during  annealing.  Complete 
Specification.     May  17. 
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Complete  Specifications  Accepted. 
1889. 

843.  J.  II.  Selwyn.  Hydrometallurgical  processes. 
April  23. 

9987.  TheAlkaline  Reduction  Syndicate,  Lim.  Treatment 
of  zinc  ores.    May  21. 

10,154.  J.  C.  Bull.  Manufacture  of  copper  alloy  s,  May  21. 

10,274.  H.  Cave.  Process  and  apparatus  for  amalgama- 
tion of  gold  and  silver  contained  in  their  ores.     May  21. 

10,298.  J.  H.  l'ollok.  Wet  method  of  extracting  gold, 
and  apparatus  therefor.     April  30. 

10,394.  J.  Harper.  Treating  gold  and  silver  ores  by  wet 
method.     April  30. 

10.835.  T.  Hydes.  Treating  blast-furnace  and  other  slags, 
and  apparatus  therefor.     May  14. 

10.836.  T.  Hydes.  Treating  blast-furnace  and  other  slags, 
ami  apparatus  used  therein.     May  14. 

11,344.  C.  F.  Josz.  Manufacture  of  ornamental  plates  of 
metal.     May  21. 

11,402.  E.Baziu.     See  Class  I. 

20,223.  E.  Taussig.     Improvements  in  casting.     April  23. 


1890. 

70.  I.  Bang  and  A.  Ruffin.  Separating  tin  from  other 
metals  and  recovering  tin  from  tiu-plate  scrap,  &c.   April  30. 

128.  I.  Bang  and  A.  Buffin.  Production  of  tin  plates, 
and  apparatus  therefor.     April  23. 

1754.  G.  Hoper.  Method  and  apparatus  for  manufac- 
turing dense-metal  castings,  and  sheet  metal  and  wire 
therefrom.     April  23. 

2981.  M.  F.  Coomes  and  A.  W.  Hyde.  Manufacture  of 
steel.     April  2. 

3440.  J.  L.  Sebenius.  Removing  gases  and  impurities 
from  metals  or  alloys.     May  14. 

3483.  L.  L.  Burdon.  Seamless  compound  ingots  or  bars 
and  wire.     April  23. 

4386.  J.  von  Ehrenwerth.  Producing  iron  and  steel 
from  ores  and  other  materials.     May  14. 

4690.  H.  J.  Haddan. — From  G.  Conkling.  Concentrating 
magnetic  iron  ore.     April  30. 

5608.  J.  Letcher.  Improvements  in  and  connected  with 
furnaces  for  recovering  tin  from  tin-slag.     May  21. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

5810.  F.    L.    Rawson. — From    Messrs.    Hartmann   ami 

Braun,  Germany.   An  improved  galvanic  battery.    April  17. 
5920.  P.   Sehoop.       Improvements    in    accumulators    or 
secondary  batteries.     April  18. 

5938.  K.  E.  Boettcher.  A  new  or  improved  secondary 
element.     April  18. 

6032.  M.  W.  Dewey.  Improvements  in  electric  hearing 
apparatus.     Complete  Specification.     April  21. 

i',177.  G.  Barker. — From  II.  Woodward,  Canada.  Im- 
provements in  secondary  batteries,      Vpril  23. 


6202.  S.  Stepauow.  An  electrolytic  process  for  the 
preparation  of  a  liquid  for  bleaching  fabrics,  paper  pulp,  and 
other  matters.     April  23. 

C223.  M.  Aneizar. — From  R.  Z.  Bayon,  South  America. 
Improvements  in  galvanic  batteries.     April  23. 

6236.  A.  J.  Jarman.  An  improved  storage  or  tertiary 
electric  battery.     Complete  Specification.     April  24. 

6266.  J.  Marx.  Improvements  in  means  for  use  in 
electrolysis.     April  24. 

C476.  H.  T.  Eagar  and  R.  P.  Milburn.  Improvements  in 
electrical  batteries.     April  28. 

6795.  H.  Edmunds.  Improvements  in  secondary  or 
storage  batteries.     May  2. 

6924.  H.  T.  Eagar  and  R.  P.  Milburn.  Improvements  in 
electrical  batteries.     May  j. 

71:!2.  H.  H.  Lake. — From  Lacombe  et  Cie.,  Fiance. 
Improvements  in  the  manufacture  of  carbon  electrodes. 
May  7. 

7185.  W.  P.  Thompson.— From  C.  L.  Coffin,  United 
Stales.  Improvements  in  welding  metals  electrically  and 
apparatus  therefor.     Complete  Specification.     May  8. 

7186.  W.  P.  Thompson.— From  C.  L.  Coffin,  United 
States.  Improvements  in  welding  metals  electrically,  and 
apparatus  therefor.     Complete  Specification.     May  8. 

7383.  J.  N.  Levsen.  An  improved  battery  element. 
Complete  Specification.     May  12. 

7399.  R.  Kennedy.  Improvements  in  heating  by  mag- 
netism and  electricity.     May  13. 

7444.  A.  Million  and  P.  Bony.  Improvements  in  and 
relating  to  galvanic  batteries.  Complete  Specification. 
May  13. 

7513.  W.  L.  Wise. — From  P.  Schoon,  Switzerland.  Im- 
provements in  the  manufacture  of  electrodes  for  secondary 
batteries.     May  1  1. 

7518.  A.  Walker  and  T.  J.  D.  Rawlins.  Improvement 
in  means  for  preventing  polarisation  in  primary  batteries. 
.May  14. 

7581.  W.  A.  Thorns.  Improvements  in  the  electro  de- 
position of  heavy  metals  and  their  alloys.     May  15. 


Complete  Specifications  Accepted. 

ls.-'.i. 

9183.  M.Sussmann.  Exciting  liquid  for  electric  batteries. 
May  7. 

10,061.  G.  J.  Atkins.  Apparatus  for  separating  gold  and 
other  metals  from  their  ores  by-  the  aid  of  electricity. 
April  30. 

10.695.  H.  H.  Lake.— From  C.  A.  llussey  and  E.  H. 
Brown.     Electrie  batteries.     May  14. 

10.696.  H.  H.  Lake.— From  C.  A.  llussey  and  E.  H. 
Brown.     Electric  batteries.     May  14. 

11,049.  J.J.Wood.    Dynamo-electric  machines.    May  7. 
11,070.  J.  Y.  Johnson.— From  A.  L.   Biker.     Elements 
or  plates  for  secondary  batteries.    May  14. 

13,795.  P.  von  Knoblosh.  Turning  artificial  and  natural 
light  into  electrical  current.     April  23. 

18,481.  C  Payen.     Electric  batteries.     April  30. 

19,129.  C.  R.  Bonne. — From  H.  Meiuecke,  jun.  Electric 
dry  latteries.     May  7. 

1890. 

350.  L.  Epstein.     Electrodes  for  primary  and  secondary 

batteries.     May  14. 

2819.  C.  Liitcke.  Electrolytic  solution  for  galvanic 
batteries.     March  26. 

3008.  W.  It.  Holliugshcad.  Secondary  or  storage 
batteries.     April  9. 

3013.  C.  J.  Hartmann.      Storage  batteries.     April  9. 
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34311.  S.  G.  C.  Currie.     Storage  batteries.     April  30. 

3455.  H.  H.  Lake. — From  T.  Ewing.  Secondary  batteries. 
April  23. 

3717.  L.  Weigert.  Electrolytic  solution  for  galvanic 
batteries.     April  30. 

4>">.">7.  H.  H.  Lake. — From  E.  Thomson.  Soldering  or 
uniting  metals  by  electricity,  and  apparatus  therefor. 
April  30. 


XII—  FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

5620.  J.   Bowden   and   S.    Hern.     Improvements    in  the 
manufacture  of  soap  for  washing  purposes.     April  14. 
5833.  G.  Tall.     Refining  cotton  and  other  oils.     April  17. 

6268.  A.  \V.  Mcllwaine.  Improvements  in  the  treatment 
of  rape  and  other  seed  preparatively  to  the  extraction  of 
oil  therefrom,  and  in  apparatus  applicable  therefor.   April  24 . 

6706.  C.  W.  Kinmiiiis  and  T.  Craig.  Improvements  in 
the  separation  of  fatty  or  greasy  matters  from  the  wash 
waters  of  wool-washing  or  scouring  establishments.      May  1. 

6834.  J.  Taylor.  A  new  or  improved  process  and  appa- 
ratus for  the  recovery  of  glycerin  and  salt  from  soap-makers' 
lyes.     May  3. 

7019.  C.  A.  Serre.  An  improved  manufacture  of  soap. 
May  6. 

7117.  H.  Scott.  Improvements  in  the  manufacture  of 
soap.     May  7. 

7142.  H.  Stern.  Improved  nut  hod  of  decolorising  mineral, 
animal,  and  vegetable  oils,  fats,  and  the  like,  and  the  em- 
ployment of  silicic  acid  for  the  purpose.     May  7. 

7696.  F.  X.  Mackay.  Improvements  in  appliances  for 
cooling  oil  and  like  liquids.     May  17. 

7706.  J.  A.  Clough.  Improvements  in  or  appertaining 
to  the  manufacture  of  soap.     May  17. 

Complete  Specifications  Accepted. 

1889. 

8567.  J.  Taylor.     Soap  powder.     April  30. 

8740.  W.  P.  Thompson. — From  A.  Sehumacker  and 
C.  Tschiffeli.  Extracting  oil,  etc.  from  seeds  or  the  like. 
April  23. 

9201.  J.  Snowdou.     Toilet  and  cleansing  soaps.     Mav21. 

18,345.  II.  A.  A.  Dombrain  and  O.  Trumper.  Apparatus 
for  extracting  fatty  aud  other  matter  by  means  of  volatile 
solvents.     April  30. 


XIII.— PAJXTS,  PIGMEXTS,  VARXISHES,  and 
RESIXS. 

Applications. 

6805.  W.  P.  Thompson. — From  A.  F.  von  Pereira,  Ger- 
many. Improvements  in  or  appertaining  to  paints,  colours, 
varnishes,  and  distempers,  and  in  the  method  of  applying 
them  to  canvas  or  other  like  surfaces.     May  2. 

6850.  E.  Tarry  and  H.  Foskett.  A  white  pigment  to  be 
used  in  the  manufacture  of  paints  and  colours.     May  3. 

7260.  M.  X.  D'Andria.  Improvements  in  the  treatment 
of  salts  of  iron  and  oxide  of  iron  to  obtain  pigments,  and  in 
the  utilisation  of  products  therefrom.     May  10. 


Complete  Specifications  Accepted. 

1889. 

10,428.  I.  M.Lamb  and  D.Boyd.  Lacquers  and  varnishes. 
April  30. 

18,286.  T.  Pridham.  Preservative  and  waterproof  coating 
for  metals,  timber,  masonry,  &c.     April  23. 

20,289.  .1.  Y.  Johnson.— From  X.  C.  Mitchell.  Treating 
waste  rubber  goods  to  recover  rubber  therefrom,  production 
of  new  product  thereby,  and  apparatus  therefor.     May  14. 


1890. 

1684.  A.  J.  Boult. — From  X.  A. Bibikof.     Improvements 
in  paints.     May  7. 

230S.  H.  Keck. — From   E.  Schaal.      Production  of  resin 

acid     esters,   anil    manufacture  of    lacquers    and   varnishes 
therefrom.     April  23. 


XIV.— TAXXIXG,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

5966.  W.  R.  Pullman  and  H.  Smith.  Improvements  in 
machinery  or  apparatus  for  finishing  green,  or  manufactured, 
or  partly  manufactured  hides  or  skins.     April  19. 

7509.  F.  R.  Maggs.  The  preparation  of  skins,  kips,  and 
hides  by  an  improvement  in  the  process  known'  as  "  tin- 
hairing  "  or  pulling.     May  11. 


Complete  Specifications  Accepted. 

1889. 

9776.   B.  Xicholson  and  T.  Palmer.     Means  for  tanning 
hides,  skins,  &«,     May  21. 

10,900.  \V.  G.  Richardson.       Liquid    waterproof     glue. 
May  14. 


XV.— AGRICULTURE  and  MAXURES. 

Application. 
5614.  J.  M.  Fletcher.     See  Class  XVIII.— A. 

Complete  Specification  Accepted. 

1889. 

9087.  J.  W.  Lodge.  Partially  destroying  and  mixing 
night  soil  and  other  refuse,  and  converting  same  into  manure. 
May  7. 
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XVI.— SUGARS,   STARCHES,    GUMS,  Etc. 

Application. 

7737.  A.  Nieiuoller.  The  production  of  a  new  glutinous 
materia]  similar  to  gum  arable  and  other  by-products  from 
the  seed  kernels  of  the  fruit  of  the  carob  tree  (Ceratonia). 

May    17. 

Complete  Specifications  Accepted. 
1890. 

1247.  A.  Fairgrieve.  Manufacture  of  raw  or  refined 
sugar,  and  apparatus  therefor.     April  23. 

3589.  C.  Steffen.  Process  for  manufacture  of  sugar. 
May  14. 

4181.  S.  Spitzer.  Method  and  apparatus  for  manufac- 
ture of  starch,  and  treatment  of  the  residues  obtained  therein. 
May  21. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

■1629.  R.  Haddau. — From  J.  B.  Cabeau,  Belgium.  Im- 
proved apparatus  for  brewing  and  storing  beer  in  casks. 
April  14. 

5673.  J.  Salamon.  An  improved  fermenting  process  for 
beer,  wine,  and  other  fermentable  liquids.     April  15. 

6075.  F.  M.  Maynard.  The  aeration  of  yeast  for  exciting 
alcoholic  fermentations  or  "  yeast  aerator."     April  22. 

6220.  H.  H.  Lake. — From  A.  Joergensen  and  A.  Bergh, 
Sweden.  Improvements  in  apparatus  for  the  production 
of  yeast  and  similar  substances.     April  23. 

6337.  W.  Paterson.  A  new  or  improved  process  for 
preventing  and  arresting  the  development  of  acids  during 
the  process  of  malting  barley  and  the  storage  of  the  same 
or  other  cereals  such  as  rye,  oats,  or  wheat,  and  in  the 
infusion  whilst  macerating  or  infusing  malted  barley  for 
the  manufacture  of  concentrated  extract  of  malt,  or  for  all 
brewing  purposes,  or  for  the  manufacture  of  malt  vinegar. 
Complete  Specification.     April  25. 

6480.  G.  Schneider.  Method  for  the  production  and 
storing  of  beer  without  contact  with  the  atmosphere.  Com- 
plete Specification.     April  28. 

6587.  W.  T.  Whiteman.— From  F.  Haeck,  Belgium.  A 
new  or  improved  process  and  apparatus  for  the  distillation 
and  rectification  of  alcohols.  Complete  Specification. 
April  29. 

7017.  W.  Cole.  Improvements  in  the  manufacture  of 
beer  and  like  fermented  liquors.    May  6. 

7098.  A.  J.  Boult. — From  La  Societe  Generale  de  Maltose, 
Belgium.  Improvements  in  or  relating  to  the  manufacture 
of  maltose,  or  to  the  fermentation  of  amylaceous  matter. 
May  7. 

7195.  J.Campbell.  A  new  or  improved  process  for  the 
recovery  and  utilisation  of  yeast.     May  8. 

7268.  W.  Dawson.  Improvements  relating  to  distillers' 
safes,  said  improvements  being  also  applicable  for  cheek 
sampling  the  spent  wash  at  outlets  of  "  patent  stills."  Com- 
plete Specification.     May  10. 

Complete  Specifications  Accepted. 
1889. 

7909.  A.  Perry.  Preparation  of  rice  and  other  grain  or 
cereals  for  brewing,  &C,  and  apparatus  therefor.     May  21. 

9276.  A.  Gough,  sen.  Apparatus  for  making  and  drying 
malt.     May  7. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

5614.  J.  M.  Fletcher.  Improvements  in  apparatus  for 
the  compression  and  preservation  of  vegetable  products. 
April  14. 

6102.  W.S.Simpson.  Improved  means  and  appliances 
for  preserving  flesh  food.     April  22. 

6421.  A.  G.  Cunningham.  An  improved  bread  for 
dyspeptics.     Complete  Specification.    April  28. 

6883.  W.  J.  Clarke.  An  improved  process  for  preserving 
milk  and  cream.     May  3. 

6901.  C.  R.  C.  Tichborne  and  W.  McDonnel.  Aerated 
milk.     May  5. 

7193.  A.  S.  Krueger  and  J.  B.  Black.  Improvements  in 
and  relating  to  alimentary  substances.     May  8. 


B. — Sanitary  Chemistry. 

6245.  C.  G.  Moor.  Improvements  in  the  treatment  of 
sewage.     April  24. 

6252.  J.  Longshaw.  Improvements  in  apparatus  for 
filtering  or  purifying  witter,  sewage,  or  other  liquids. 
April  24. 

6397.  F.  B.  Hill.  Improvements  relating  to  the  treatment 
of  sewage  and  the  ventilation  of  drains  and  sewers,  anil  to 
apparatus  therefor.     April  26. 

6660.  M.  M.  Brophy.  Improvements  in  furnaces  chiefly 
designed  for  destroying  organic  substances.     April  30. 

6966.  J.  Home.  Improved  method  and  apparatus  for 
hermetically  carbonising  vegetable  and  other  products,  and 
and  also  for  drying  waste  vegetable  and  other  products  for 
fuel  and  other  purposes.     May  6. 

7165.  F.  N.  Mackay.  Improvements  in  apparatus  for 
drying  sludge  or  like  matter.     May  8. 

7419.  W.  Walkington.  An  improved  city  and  town 
refuse  destructor.     May  13. 

7500.  L.  Hesse.  Improvements  in  destructors  for  town 
and  other  refuse.     Complete  Specification.     May  14. 

7673.  E.  L.  Mayer.  Improvements  in  or  connected  with 
the  treatment  of  sewage.     May  16. 


C. — Disinfectants. 

5677.  W.   Radam.     A   fumigating   composition   for   pre- 
serving and  purifying  purposes.     April  15. 


Complete  Specifications  Accepted. 

A.— Chemistry  of  Foods. 
1889. 

8945.  J.  L.  Johnston.  Preparation  and  combination  of 
animal  substances  with  vegetable  substances  for  use  in  food. 
May  7. 

10,352.  G.  A.  lirinek  and  A.  W.  Rhenstri'mi.  Food 
preparations.     May  7. 
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B. — Sanitary  Chemistry. 
1889. 

9763.  G.  Brownen  and  J.  Gamgee.  Bleaching,  purifying, 
disinfecting,  and  preserving  substances,  and  apparatus 
therefor.     May  21. 

9777.  B.  Nicholson  and  T.  Palmer.  Treatment  of  sewage, 
&e.,  for  purification  thereof,  and  obtainmeut  of  products 
therefrom.     21  May. 


C. — Disinfectants. 
1889. 

8177.  E.  Hermite,  E.  J.  Paterson,  and  C.  F.  Cooper. 
See  Class  VII. 

16,369.  J.  Orchardson.  Means  and  apparatus  for  disin- 
fecting, destroying  vermin,  &c.     May  7. 

1890. 

5677.  W.  Radam.  A  fumigating  composition  for  pre- 
serving and  purifying  purposes.     May  21. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

6348.  H.  H.  Lake. — From  J.  H.  Carpenter  and  C.  E. 
O'Hara,  United  States.  Improvements  in  the  manufacture 
of  coloured  paper.     Complete  Specification.     April  25. 

6458.  P.  Whiteside.  A  new  or  improved  absorbent 
writing  paper.     April  28. 

6644.  J.  Johnston  and  G.  Johnston.  Improvements 
in  and  relating  to  the  treatment  of  paper-making  fibre 
materials.     April  30. 

6993.  C.  Kellner.  Improved  apparatus  for  separating  or 
disintegrating  fibres  in  the  manufacture  of  paper  pulp. 
Complete  Specification.     May  6. 

Complete  Specification  Accepted. 
1889. 

10,911.  J.R.Thame  and  H.  Sanguinetti.  Manufacture 
of  hollow  ware  from  paper  or  like  pulp,  and  apparatus 
therefor.      May  14. 


Complete  Specifications  Accepted. 
1889. 


11,099.  T.  Parker  and  A.  E.  Robinson.  Manufacture  of 
carbon  bisulphide.     May  14. 

1890. 

1988.  F.  L.  Johnstone.  Apparatus  for  filtering  and 
derisinising  perfumes,  tinctures,  essences,  &c.     April  23. 

5367.  H.  H.  Lake.— From  W.  V.  McKenzie  and  H. 
J.  Braker.     Refining  apparatus  for  camphor,  &c.     May  21. 


XX.— FINE  CHEMICALS,  ALKALOIDS,  ESSENCES, 
and  EXTRACTS. 

Applications. 

5940.  H.  H.  Lake.  —  From  La  Societe  Anonyme  des 
Parfums  Naturels  de  Cannes,  France.  An  improved  method 
of  and  apparatus  for  extracting  and  purifying  perfumes, 
oils,  and  other  like  substances.  Complete  Specification. 
April  18. 

6620.  F.  Valentiner.  A  new  manufacture  of  hydro- 
carbons and  of  derivatives  which  are  applicable  as  perfumes 
or  odoriferous  bodies.     April  20. 


XXL— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

5742.  E.  Fairweather.     Developing  photographic   plates 
or  other  substances  carrying  a  sensitive  film.     April  16. 

6028.  P.    Rudolph.     An   improvement   in   photographic 
objectives.     Complete  Specification.     April  21. 

6029.  E.   Abbe    and    P.    Rudolph.      Improvements    in 
photographic  objectives.     Complete  Specification.    April  21. 

6066.  B.    Jumeaux.       Improvements   in   or   relating   to 
developers  for  use  in  photography.     April  22. 

7453.  A.  G.  Green,  C.  F.  Cross,  and  E.  J.  Bevan.    A 

process  for  photographing  by  means  of   organic  compounds. 
May  13. 


Complete  Specification  Accepted. 

1889. 

7747.  W.  F.  Green.  Rendering  cardboard,  paper,  &c, 
impervious  to  the  action  of  photographic  chemicals,  and 
suitable  for  photographic  purposes.     May  7. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 


Applications. 

Improvements  in  electric  safety  fuses. 

A   mechanical   time   fuse    for   shells. 


5640.  C.  Watson. 
April  14. 

5948.  G.    Moffit. 
April  19. 

6614.  W.  Hurst.  Improvements  in  the  manufacture  of 
wax  matches,  vestas,  and  tapers,  and  other  similar  goods. 
April  30. 

6715.  K.  K.  Malstrom.  Improvement  in  percussion  fuses. 
May  1. 

6867.  C.  B.  Levita.  An  improved  percussion  fuse.  May  3. 

7301.  C.  O.  Lundholm  and  G.  H.  Hosie.  Improvements 
in  the  manufacture  of  explosives.     May  10. 

7596.  E.  Turpin.  Improvements  in,  and  in  apparatus 
connected  with,  the  preparation  and  application  of  explosive 
substances  for  charging  shells,  torpedoes,  mine  cartridges,  and 
the  like.     Complete  Specification.     May  15. 
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Complete  Specifications  Accepted. 

1889. 

1115.  H.  M.  Chapman.     Manufacture   or  treatment   of 

explosives.    May  14. 

8718.  Sir  F.    A.   Abel   and  .1.   Dewar.      Manufacture  of 
explosives.     April  30. 

9361.  A.  V.   Xewton. — From  A.  Nobel.     Preparation  of 
explosives.    May  7. 

9433.  W.  B.  McGavin.— From  E.  W.  McGaviu.     Explo- 
sive compounds.     April  30. 

10,312.    C.   O.   Lundholm.      Manufacture   of  dynamite. 
May  14. 


10,371*,.  C.  O.  Lundholm  and  .1.  Savers.     Manufacture  of 
explosives.     May  14. 

10,437.  T.  Parker  and  A.  E.  Robinson.     Manufacture  of 
phosphorus.     May  7. 

12,249.  J.  C.  Butterfield  and  T.  C.  Batchelor.     Explosive 
cartridges.     May  21. 

1890. 

4243.   W.    Schnckher.        Grained     smokeless     explosive. 
May  7.  F 
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NOTICES. 


In  accordance  with  the  provisions  of  Rule  18  of  the 
Bye-laws,  notice  is  hereby  given  that  those  Members  of 
Council  whose  names  are  placed  in  italics  iu  the  annexed 
list  will  retire  from  their  respective  offices  at  the  forth- 
coming Annual  General  Meeting. 

Mr.  E.  Eider  Cook  has  been  nominated  to  the  offices  of 
President  and  Treasurer;  and  Sir  Lowthian  Bell,  Bart., 
F.R.S.,  has  been  nominated  Vice-President  under  Kule  11. 

Mr.  David  Howard,  Mr.  B.  E.  K.  Newlands,  and  Mr.  J.  C. 
Stevenson,  M.P.,  have  been  nominated  Vice-Presidents  under 
Kule  8  ;  and  Mr.  K.  K.  Tatlock  and  Mr.  T.  W.  Stuart  have 
been  nominated  Ordinary  Members  of  Council  under  Kule  17, 
in  the  place  of  Mr.  B.  E.  R.  Xewlands  and  Mr.  J.  C. 
Stevenson,  M.P.,  nominated  Vice-Presidents. 

The  Foreign  Secretary  has  been  nominated  for  re-election. 

Mr.  Allied  It.  AlUn,  Mr.  John  K.  Ashwell,  Mr.H.  Grim- 
shaw,  Professor  R.  Meldola,  F.R.S.,  Mr.  E.  K.  Muspratt, 
Mr.  T.  L.  Patterson,  and  Mr.  Boverton  Redwood  have  been 
nominated,  under  Rule  18,  to  fill  four  vacancies  among  the 
Ordinary  Members  of  Council. 
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Annual  General  Meeting. 

Notice  is  hereby  given  that  the  next  Annual  General 
Meeting  will  be  held  in  Nottingham  on  Wednesday, 
Thursday,  and  Friday,  the  9th,  10th,  11th  July  next. 

The  following  is  a  synopsis  of  the  arrangements  : — 


Wednesday,  July  9th. 


11  a.m. 


1.  Annual  Meeting,  University  College 

2.  Midland    Railway    Works,   Derby;    train 

leaves  Nottingham  -  -       1.10  p.m. 

Or,   Messrs.    Motley's   Hosiery    Factory, .. 

Messrs.  Turney's  Leather  Works,  Messrs.  I    2.30  p.m. 
Blackburn's    Hosiery    Machine    Works,  >         to 
and  Messrs.  Liudley,  Wright,  and  Cox's         4  p.m. 
Lace  and  Hosiery  Finishing  Works       -  ^ 

3.  Conversazione  at  Nottingham  Castle         -  8  p.m. 

Thursday,  July  10th. 

1 .  The  Burton  Breweries  j  train  leaves  Not- 

tingham    -----       9.50  a.m. 

2.  The  Butterley  Iron  Company  ;  train  leaves 

Nottingham  -  -  -       1.25  p.m. 

Or,   The    Birks    Company's    Embroidery "1 

Works,  Messrs.  Manlove's  Engineering        10  a.m. 

Works,    The    Nottingham    Company's  >        to 

Hosiery  Factory,  and  Messrs.  Dobsou's     11.30  a.m. 

Lace  Factory  -J 

And    Messrs.    Lambert's    Lace    Dressing  ~] 

Rooms,  The  Midland   Lace  Company's      2.30  p.m. 

Frilling  Factory,  Messrs.  Doughty 's  Lace   s  to 

Factory,  and  Messrs.  Morley's  Hosiery  I      4  p.m. 

Factory  -  -  -  -  -J 

3.  The  Dinner  at  the  Exchange  Hall     -         -       7.30  p.m. 


Friday,  July  11th. 

Excursion  to  Welbeck  Abbey  and  Clumber ; 

train  leaves  Nottingham    -  -  -       8.20  a.m. 

Tickets  of  membership  will  be  found  with  the  Ballot  Lists 
in  this  number  of  the  Journal. 


Members  who  require  extra  sets  or  back  numbers  of  the 
Journal  are  requested  to  make  application  to  the  General 
Secretary  only,  to  whom  also  changes  of  address  should  be 
communicated. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


The  Secretary  is  instructed  to  negotiate  for  the  purchase 
of  copies  of  the  Society's  Journal  for  January  1883,  aud 
January,  February,  and  April  1886.  Members  possessing 
odd  copies  of  these  numbers  are  particularly  requested 
to  communicate  at  once,  stating  price  required,  with 
Mr.  Cresswell.  The  stock  of  all  other  numbers  is  at 
present  sufficient  for  the  Council's  requirements. 


LIST    OF  MEMBERS  ELECTED.  23rd  JUNE,  1890. 


Baly,  E.  C.  C,  Bank  of  England,  E.C.,  chemical  student. 

Banks,  Juo.  H.,  East  49th  Street  (corner  4th  Avenue), 
New  York,  U.S.A.,  mining  engineer. 

Bradley,  Edw.  F.,  The  Star  Brush  Co.,  Lira.,  Eden  Grove, 
Holloway,  N.,  engineer. 

Br3'ce,  Jno.  Annan,  Messrs.  Wallace  Bros.,  8,  Austin 
Friars,  London,  E.C.,  merchant. 

Chorley,  Jno.  C,  Lodge  Lane,  Bewsey,  Warrington, 
chemical  student. 

Claypole,  Dr.  E.  W.,  Buchtel  College,  Akron,  Ohio, 
U.S.A.,  professor  of  natural  science. 

Crowder,  S.,  Hillside,  Auckland  Road,  Upper  Norwood, 
S.E. 

Ellershausen,  Francis,  Hebburn-on-Tyne,  alkali  manu- 
facturer. 

Foster,  Jas.,  Baltic  Chambers,  Sunderland,  consulting 
engineer,  M.I.M.E. 

Griffin,  Jno.  R.,  22,  Garrick  Street,  Covent  Garden,  W.C., 
chemical  apparatus  maker. 

Halls,  Claude  W.  G,  5,  Carter  Gate,  Newark,  Notts., 
chemical  student. 

Harmon,  Lawrence  E.,  c/o  Edw.  Elsworth,  71,  Park  Place, 
New  York,  U.S.A.,  analyst. 

Heape,  Chas.,  19,  George  Street,  Manchester,  calico 
printer. 

Hewlett,  Jno.  Cooke,  40 — 42,  Charlotte  Street,  Great 
Eastern  Street,  E.C.,  manufacturing  chemist. 

Holmes,  Geo.  H.,  9,  Regent  Street,  New  Basford,  Notting 
ham,  lace  merchant. 

Irving,  Jos.,  Minas  de  Azualcollar,  Province  de  Sevilla, 
Spain,  chemist. 

Jarmain,  Geo.  Sales,  Croft  House,  Marsh,  Huddersfield, 
wool  extractor. 

Lord,  Fred  J.,  150,  Yorkshire  Street,  Rochdale,  chemical 
student. 

Mordle,  F.  Dare,  Holloway  House,  Highbury  Yale, 
Nottingham,  starch  manufacturer. 

Nahnsen,  Dr.  Rudolf,  Hayle,  Cornwall,  technical  manager, 
National  Explosives  Co.,  Lim. 

North,  K.  Gordon  N„  Bella  Yista,  14,  Minas  de  Rio 
Tinto,  Huelva,  Spain,  chemist. 

Penu,  Alf.  Edw.,  40,  Westbury  Street,  Wandsworth  Road, 
London,  S.W.,  engineer. 

Potter,  E.  C,  13,  Circus  Street,  Greenwich,  S.E.,  manure 
works  chemist. 

Selby,  Wm.,  113,  Willoughby  Street,  Lenton,  Nottingham, 
brewer. 

Shaw,  Herbert  D.,  Castle  Mount,  Sandal,  near  Wakefield, 
analytical  chemist. 

Stillmau,  Dr.  Thos.  B.,  Stevens  Institute  of  Technology, 
Hoboken,  N.J.,  U.S.A.,  professor  of  analytical  chemistry. 

Sutherland,  Alex.,  Bally nure-by-Ballyclare,  co.  Antrim, 
Ireland,  mining  engineer. 

Taylor,  Leo,  Beechfield,  Copelaud  Road,  Walthamstow, 
E.,  analytical  chemist. 

Tompkins,  H.  K.,  40,  Torriano  Avenue,  Camden  Road, 
N.W.,  chemist. 

Tweedy,  Jas.,  77,  Western  Road,  Jarrow-on-Tyne,  chemist 
and  assayer. 

Yulte,  Hermann  T.,  School  of  Mines,  Columbia  College, 
New  York,  U.S.A.,  assistant  in  analytical  chemistry. 

Wheeler,  Wm.  E.,  Cumberland  House,  Meynell  Road, 
South  Hackney,  N.E.,  colour  chemist. 

Wilson,  Alf.,  c/o  Messrs.  Jno.  and  E.  Sturge,  18,  WheeleyB 
Lane,  Birmingham,  chemical  maunfacturer. 
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CHANGES  OF  ADDRESS. 


Alexander,    J.    O.,   l/o   Demerara ;   G,   Sussex  Terrace, 
Plymouth. 

Bamber,  H.  K.,  Journals  to  9,  Victoria  Street,  Westminster, 
S.W. 

Briggs,  Wm,  l/o  Arbroath ;  4,  Erskine  Terrace,  Dundee. 

Carran,   T.   W.,   l/o   Shiel    Road  ;    12,  Rawlins   Street, 
Liverpool. 

Colby,  W.  H.,  l/o  Denbigh  ;  Carregiven,  Aberystwith. 

Craw,  Jno.,  l/o  Paisley  ;  15,  Cadogan  Street,  Glasgow. 

Eastlake,  A.  W.,  Journals  to  17,  Temperley  Road,  Balham, 
S.W. 

Follows,  F.  W.,  l/o  Fairfield ;  Gorton,  Manchester. 

Gillman,  Sr.  Don  Gustavo,  l/o  Granada ;  Cautoria,  Prov. 
de  Almeria,  Spain. 

Hindle,  J.  H.,  l/o  Avenue  Parade ;  8,  Cobharn  Street, 
Accrington. 

Hunton,  H.,  Journals  to  Greystone,  Carlton,  Ferry  hill, 
co.  Durham. 

Laurie,   A.   P.,   l/o    Mile    End    Road;    King's   College, 
Cambridge. 

McCulloch,  Jas.,  l/o  Hebburn ;  Oakleigh,    Rose  Street, 
Garnet  Hill,  Glasgow. 

Newton,  H.,  1,  Glegg  Street  (not  Slegg  Street),  Maccles- 
field. 

Prinz,   Dr.   Otto,  l/o   Schwarzenburg  j    Markt    Redwitz, 
Bavaria. 

Rademacher,  H.  A.,  l/o  Ohio  ;  c/o  Perkins,  Goodwin,  and 
Co.,  C6,  Duane  Street,  New  York,  U.S.A. 

Rideal,  Dr.  S.,  l/o  Forest    Hill ;  Chemical    Laboratory, 
St.  George's  Hospital,  Loudon,  W. 

Shearer,  A.,  l/o  Boakeand  Co  ;  The  Laboratory,  8,  Ham- 
frith  Road,  Stratford,  E. 

Steedman,  R.  H.,  Journals  to  Sprengfield  House,  Dalmuir, 
N.B. 

Walsh,    P.   II.,  l/o  Cincinnati  j   13,  Penny  Street,  Black- 
burn. 

Williams,  W.  Collingwood,  l/o  Grove  Street ;  -44,  Mulgrave 
Street,  Liverpool. 

Wright,  J.   C,  I'o  Eglinton  Street;  Fern  Bank,  Irvine, 
N.B. 


CHANGES  OF  ADDRESS  REQUIRED. 


Kent,  W.  H.,  l/o  The  Lodge,  Bulmershe  Road,  Reading. 
Manby,  Eardley  B.,  l/o  Halliwell,  Bolton-le-Moors. 
Walker,  Jas.  S.  11.,  l/o  Morningside  Road,  Edinburgh. 


IBtatfrs* 

Lord  Magheramorne,  17,  Grosvenor  Gardens,  S.W. 
A.  E.  Smith,  Widnes,  Lancashire. 


Hoirtioit    ^>rctt'oiu 


Chemical  Society's  Kooms,  Bubltngton  House. 


Chairman  :  David  Howard, 


Committee : 


Sir  F.  A.  Abel. 
H.  E.  Armstrong. 
W.  Lant  Carpenter. 
W.  Crowder. 
W.  J.  Dibdin. 
C.  Graham. 
S.  Hall. 
C.  C.  Hutchinson. 


R.  Messel. 

B.  E.  R.  Newlamls. 

B.  Redwood. 
T.  Royle. 
John  Spiller. 
Wm.  Thorp. 

C.  R.  Alder  Wright. 


Hon.  Local  Sec.  and  Treasurer :  Thos.  Tyrer,  Battersea,  S.W. 


The  names  in  Italics  are  those  of  members  of  Committee  who 
retire  at  the  end  of  the  current  Session. 

The  following  have  been  elected  to  till  the  vacancies  and  will  take 
office  in  July  next: — Chairman  :  T.  Tyrer;  Secretary:  T.  W.  B. 
Stamford;  Committee:  J.  Dewur,  A.  G-.  Green,  C.  \V.  Heaton, 
D.  Howard,  W.  S.  Squire,  T.  E.  Thorpe. 


SESSION  1SS9-90. 
1890. 
July    9th,    10th,    and    11th :  —  Annual    General    Meeting    in 
Nottingham. 


Meeting  held  on  Monday,  June  2nd,  1S90. 


MR.    DAVID    HOWARD    IN    THE    CHAIR. 


ON    THE    RESISTANCE    OF    OILS    AND     RESINS 
TO  THE  PASSAGE  OF  MOISTURE. 

BY   A.    P.    LAURIE,    M.A. 

The  experiments  of  Captain  Abney  and  Professor  Russell 
on  water-colours  have  shown  that  many  pigments  fugitive 
under  ordinary  conditions  are  permanent  in  dry  air,  though 
exposed  to  sunlight.  It  is  therefore  of  importance  to  know 
what  mediums  used  for  painting  protect  a  pigment  absolutely 
from  moisture,  and  what  allow  moisture  to  pass  through. 
This  is  of  special  importance  in  the  painting  of  pictures 
when  durability  is  required,  but  may  also  have  some 
bearing  on  the  commercial  use  of  oils  and  resins  to  protect 
surfaces.  My  attention  was  the  more  directed  to  this 
subject,  as  I  found  receipts  in  loth  century  MSS.  for 
the  preparation  of  such  fugitive  colours  as  Brazil  wood 
lakes,  which  must,  to  account  for  the  remarkable  state  of 
preservation  of  pictures  by  the  old  masters,  have  been 
carefully  locked  up  from  moisture.  I  determined  therefore 
on  some  experiments  to  discover  how  far  ordinary  oils  and 
varnishes  could  be  held  to  protect  a  pigment  from  the 
action  of  moisture. 

With  a  view  to  testing  this,  I  ignited  pure  sulphate  of 
copper,  obtaining  the  white  anhydrous  sulphate.  Using 
this  as  a  pigment,  I  ground  it  with  oil  and  painted  it  out 
on  three  glass  slides.  One  I  exposed  to  the  air  near  an 
open  widow,  one  on  the  mantel-piece  of  a  warm  room,  and 
one  I  placed  in  a  desiccator.  In  12  hours,  the  slide  near 
an  open  window  was  green,  the  slide  in  the  warm  room  was 
slightly  green,  and  the  slide  in  the  desiccator  was  still 
white.  On  now  exposing  all  three  to  the  air  near  the 
window,  they  all  turned  completely  green  in  another 
1:2  hours.  I  had  evidently  hire  a  delicate  method  of  testing 
the  permeability  to  moisture  of  such  vehicles.  I  therefore 
experimented  as  follows : — The  sulphate  of  copper  having 
been  ground  with  the  vehicle  to  be  tested,  and  painted  out 
on  a  glass  slide,  it  was  next  placed  in  a  desiccator  to  dry. 
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When  quite  hard,  it  was  theu  either  placed  under  a  hell- 
jar  containing  a  dish  of  water  or  exposed  to  the  air  of  the 
room.  In  most  cases  a  duplicate  slide  was  made  and  was 
kept  in  the  desiccator  for  comparison.  It  would  he  tedious 
to  recount  ail  the  experiments,  and  I  merely  give  the  results. 

I  first  compared  pale  boiled  oil,  best  copal  oil  varnish, 
amber  dissolved  in  oil,  amber  dissolved  in  turpentine, 
common  rosin  in  turpentine,  and  mastic  in  turpentine. 

The  amber  in  turpentine  remained  unchanged. 

The  other  turpentine  varnishes  turned  an  opaque  bluish- 
green. 

The  oil  and  oil  varnishes  turned  a  transparent  pah-  green. 

On  next  examining  these  slides  under  the  microscope,  a 
curious  difference  presented  itself.  In  the  ease  of  the  oil 
and  oil  varnishes,  a  uniform  change  had  taken  place,  the 
copper  sulphate  being  apparently  completely  hydrated,  and 
here  and  there  perfect  crystals  of  sulphate  of  copper  could 
be  seen. 

In  the  case,  however,  of  the  turpentine  varnishes,  the 
surface  consisted  of  planes  of  unaltered  sulphate,  with  cones 
of  sulphate  of  copper  crystals  rising  here  and  there  on  the 
surface,  making  the  whole  surface  rough  as  seen  under  the 
microscope.  In  only  one  case  out  of  three  the  amber  in 
turpentine  showed  a  similar  appearance  over  part  of  the 
surface. 

Apparent!;  then,  the  resins  when  dissolved  in  a  volatile 
oil,  do  of  themselves  protect  the  sulphate  of  copper  from 
moisture,  hut  tend  to  form  holes  and  cracks  through  which 
moisture  enters.  Amber  in  turpentine,  however,  seems  to 
be  free  from  this  tendency.  I  In  the  other  hand,  linseed  oil, 
whether  mixed  with  resins  or  not,  seems  to  he  permeable  to 
moisture  over  the  whole  surface  with  such  completeness  as 
not  to  cause  the  formation  of  rough  projections  of  crystals. 

It  next  seemed  of  importance  to  test  how  far  the  linseed 
oil  when  dry  could  he  protected  by  coating  with  a  resin 
dissolved  in  turpentine.  I  therefore  prepared  slides  with 
linseed  oil,  and  when  dry,  coated  with  (1)  amber  in 
turpentine,  (2)  copal  in  turpentine,  (3)  mastic  in  turpentine, 
(4)  eopal  in  oil.  After  drying  and  12  hours'  exposure  to 
moisture,  (1)  and  (2)  were  covered  with  green  spots,  hut 
(3)  and  (4)  unchanged.  Under  the  microscope  these 
spots  were  round  in  outline  with  sulphate  of  copper  crystal 
cones  tilling  them.  In  three  or  four  days  all  the  slides  were 
green.  Apparently,  then,  a  resin  in  turpentine  does  not 
protect  linseed  oil,  and  the  better  the  resin  the  more  likely 
it  is  to  he  pulled  into  holes,  doubtless  owing  either  to 
capillary  forces,  or  to  different  expansions  of  the  two  layers. 

It  seemed  next  of  seme  importance  to  decide  how  far  the 
preparation  of  the  linseed  oil  would  affect  the  result.  I 
therefore  obtained  the  best  seed,  had  it  picked  over,  cold 
pressed,  refined  over  water  in  sunlight,  and  converted  into 
boiled  oil  with  borate  of  manganese.  In  some  of  this  oil 
I  dissolved  amber,  and  in  some  copal.  I  also  had  a  very 
fine  specimen  of  commercial  copal  varnish,  anil  two  good 
samples  of  commercial  boiled  oil,  Mcguilp,  an  artist's 
medium  from  a  good  maker,  another  pure  linseed  oil 
slightly  differently  prepared.  These  I  tested  in  various 
ways,  sometimes  mixing  a  little  varnish  with  the  oil, 
sometimes  usiDg  the  varnish  pure,  sometimes  allowing  the 
slide  to  dry,  then  varnishing  with  the  same  medium  and 
drying  again  before  exposure. 

None  of  these  combinations  resisted  the  action  of 
moisture,  nor  did  they  differ  greatly  in  the  rapidity  with 
which  the  change  took  place.  On  the  whole  the  pure  oil 
usually  stood  longer  than  the  commercial  oil,  and  the 
presence  of  a  little  varnish,  especially  amber  varnish, 
seemed  to  preserve  it  a  little  longer  still;  but  the  results 
were  uncertain,  the  method  not  lending  itself  well  to 
comparative  tests  of  this  kind,  as  the  thickness  of  the  layer 
of  oil  of  course  affects  the  result. 

One  result  of  interest  was,  however,  obtained,  and  that 
was  that  the  power  of  linseed  oil  to  resist  moisture  is 
immensely  improved  by  keeping  the  slide  for  some  time 
after  the  oil  is  dry,  every  week  in  the  desiccator  improving 
it  in  this  respect. 

As  far,  then,  as  the  evidence  goes,  resins  in  volatile  oils 
resist  the  passage  of  moisture  in  themselves,  but  tend  to 
become  full  of  holes  and  cracks,  amber  resisting  best  in 
this  respect. 


No  vehicle  containing  linseed  oil  resists  the  passage  of 
moisture  unless  possibly  by  long  keeping.  (This  point  is 
under  examination.) 

If  such  painters  as  Van  d'Evck  had  a  medium  which 
protected  colours  from  moisture  as  apparently,  judging 
from  their  pigments  and  pictures,  they  had,  it  remains  to 
be  discovered. 

The  method  should  prove  useful  in  testing  preparations 
meant  to  absolutely  protect  surfaces  from  moisture,  with  a 
view  to  finding  how  far  they  may  be  trusted  to  do  30. 


<^CCCggff— ■- 


A  NEW  EXPOSURE  METER. 

BY  ALFRED   W ATKINS. 

Tuts  instrument  which  I  have  invented  for  the  calculation 
of  photographic  exposures  is  a  combination  of — I.  an 
actinomcter,  for  which  I  use  a  bromide  paper  sensitised 
with  nitrite,  according  to  Captain  Abney's  suggestion. 
II.  a  chain  pendulum,  beating  half  seconds.  III.  a  set 
of  calculating  slide  rules  arranged  so  as  to  be  worked 
in  a  mutually  dependent  series.  The  instrument  deals  with 
the  several  factors  of  photographic  action  in  order,  to 
each  being  appropriated  a  graduated  brass  ring,  moving 
independently  but  in  a  common  axis.    These  factors   an' 


A  the  actinic  force  of  the  light  falling  upon  the  worst 
lighted  part  of  the  subject.  1'  the  sensitiveness  of  the 
plate  used.  S  the  capacity  of  the  subject  for  reflecting  the 
actinic  rays.  1)  the  size  of  diaphragm,  i.e.,  its  ratio  to 
the  focal  length  of  the  lens.  These  factors  arc  reduced  to 
numerical  expression  in  a  series  of  values  representing  their 
influence  severally  and  independently  upon  the  photographic 
action  :  the  rings  are  graduated  in  terms  of  these  values. 
The  interdependence  of  these  values  is  established  on  a  basis 
which  is  necessarily  empirical  and  to  some  extent  arbitrary  ; 
this  I  have  fully  discussed  in  a  paper  lead  before  the 
Hereford  Photographic  Society  and  published  in  the  British 
Journal  of  Photography  (April  lstb  and  25th,  18'JO).  On 
this  [occasion  I  merely  wish  to  call  the  attention  of  the 
Society  to  the  instrument  itself  and  to  the  photographs 
which  I  produce  as  evidence  of  the  trustworthiness  of  its 
indications.    The  prints  are  from  four  negatives  as  follows  : — 


Subject. 

Duration  of  Exposure. 

a. 

Clouil  picture. 

\  second. 

b. 

Landscape. 

4  seconds-. 

c. 

Interior. 

S  minutes. 

<1. 

Interior  (dark  oak). 

66  minutes. 

the  negatives   being  developed   simultaneously  in   the   same 
solution. 

Discussion. 

The  Chairman-  said  that  the  question  of  correct  exposure 
was  one  of  vital  importance  to  the  practical  photographer i 
and  though  the  use  of  the  little  instrument  now  before  them 
might  render  unnecessary  much  of  the  skill  at  present  shown 
in  the  development  of  photographs,  it  might  still,  he  thought, 
be   well   to   substitute   scientific   certainly  for  that    personal 
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skill  which  was  at  present  shown  by  many  artists  in  correct- 
ing the  mischief  done  by  inaccurate  exposure.  He  under- 
stood that  by  the  use  of  the  apparatus  now  introduced  to 
them  photographers  could  rely  on  getting  accurate  exposures 

and  thus  greatly  reduce  the  difficulties  of  development. 


At  the  conclusion  of  the  ordinary  business  of  the  meeting, 
Mr.  W.  Thorp  moved  and  Mr.  S.  Haj.l  seconded  the  following 
resolution  :  "  That  the  best  thanks  of  the  members  of  the 
London  Section  be  and  are  hereby  tendered  to  its  Chairman, 
Mr.  David  Howard,  for  his  close  attendance  in  the  chair  and 
his  courtesy  in  its  occupation  for  the  last  six  years." 

The  resolution  was  carried  by  acclamation. 

Mr.  Howard  suitably  replied. 

Dr.  L.  T.  Tiiornk  then  moved—"  That  the  heartiest 
thanks  of  the  members  are  due,  and  are  hereby  tendered,  to 
Mr.  Thomas  Tyrer  for  his  able  conduct  of  the  secretaryship 
of  the  London  Section  since  the  formation  of  the  Society 
in  1881." 

The  resolution  was  seconded  by  Mr.  David  Howard,  who 
in  doing  so  referred  to  the  fact  that  Mr.  Tyrer  would  succeed 
him  in  the  chairmanship  of  the  Section  in  the  next  session. 
This  resolution  also  having  been  carried  by  acclamation, 

Mr.  Ttbeb  replied. 


— =^e<fPT<=iFiPf 


DISCUSSION    ON    Mksshs.  CROSS    and    BEVAN'S 

PAPER  ON  THE 

CHKMISTKY  ())•'  HYPOCHLORITE  BLEACHING. 

(This  Journal,  May  1890,  450.) 

The  Chairman  said  that  modern  science  had  no  doubt 
made  bleaching  apparently  effectual;  but  those  who  had 
had  an  opportunity  of  studying  the  wonderful  collections  of 
linen  made  by  our  grandmothers  and  great-grandmothers 
when  they  began  housekeeping,  were  bound  to  confess  that 
in  these  days  one  could  not  for  love  or  money  get  new  linen 
of  similar  quality.  The  fatal  facility  with  which  bleaching 
could  be  effected  by  bleaching  powder  had  tempted  the 
users  thereof  to  ignore  the  fact  that  the  process  was  not  so 
simple'  as  it  appeared  at  first  sight,  and  the  thanks  of  the 
meeting  were  due  to  the  authors  for  calling  attention  to  the 
complexities  of  the  process  of  bleaching.  The  authors 
bad,  he  thought,  shown  an  unnecessary  amount  of  modesty 
in  apologising  for  the  incompleteness  of  their  paper.  It 
was  not  in  the  nature  of  things  that  such  a  paper  could  be 
perfect  unless  the  authors  had  studied  completely  all  the 
forms  and  data  of  bleaching.  He  agreed  with  them  that 
it  was  far  more  useful  to  study  the  methods  of  investigation 
than  every  possible  application  of  them.  It  was  only  by 
the  minute  study  of  the  progress  of  the  decompositions 
which  occurred  during  the  process  of  bleaching  that  each 
user  of  the  ageDts  employed  could  decide  what  was  best 
suited  for  his  own  particular  purpose. 

Dr.  L.  T.  Thorne  said  that  the  paper  abounded  with 
points  of  great  scientific  and  practical  interest.  He  was 
unfortunately  unable  to  follow  the  authors  in  some  of  their 
theoretical  and  experimental  considerations,  having  been 
obliged  up  to  the  present  time  to  confine  his  attention 
rather  to  the  practical  side  of  the  question,  and  to  leave  to 
a  later  time  the  elucidation  of  several  points  of  great 
interest  which  he  had  noticed  in  watching  the  ordinary 
operations  of  bleaching.  There  were  two  or  three  points, 
however,  to  which  he  would  like  to  refer  in  connexion  with 
Messrs.  Cross  and  Bevan's  work.  In  the  first  place,  referring 
to  their  suggestion  that  the  loss  of  chlorine  was  possibly 
due  to  the  formation  of  chlorinated  organic  compounds  of 
low  atomic  weight,  it   seemed  to  him   highly  probable  that 


such   compounds   were   formed,   especially   in    the   earlier 
stages  of  the  process.     In    all   bleaching  houses  it  was  well 
known  that  chlorine  compounds   came  off,  and   in  watching 
carefully    the   bleaching   of    pulps    such    as   were   used  for 
newspaper,  he  had  himself  noticed  that  when   the  bleaching 
had  just   begun,  at   the  point  when  the  change   was  most 
rapid,    there    was     a     very     pungent     odour,    undoubtedly 
chlorinous    in    character,  but  equally   undoubtedly  due  to 
something  beyond  chlorine  or  an  oxide  of   chlorine.     He 
was  inclined  to  think  that    it  was    not  even   simple   chloro- 
form,  hut   rather  some   other  organic  chlorine   compound. 
Of  course  further  complications  arose   from  the   fact   that 
large  quantities  of  either  simple  chlorine  or  its  derivatives 
were  liberated  at   the    same    time.     That  fact   was   clearly 
brought  out  in  the  course  of  his  own  experiments  in  passing 
air  through  pulp  while  undergoing  the  process  of  bleaching. 
The   large  quantities   of  nitrogen  which    passed   away  were 
found  to  be  strongly  impregnated  with    chlorine,  and  more 
bleaching  powder  was  required  when  air  was  passed  through 
than  when  no  air  was  employed,  though  the  oxygen  of  the 
air  was    used  up,  and   so   tended   to  reduce  the  quantity  of 
chlorine    required.     Again,    he   thought    that    the    presence 
and  reactivity  of  the  ketonic  groups  had   much  to   do  with 
bleaching.     Experiments   in  which  he  had  used  oxygen  in 
conjunction  with  bleaching  powder,  seemed  clearly  to  show 
that  such  was   the  case.     Oxygen   alone   did    not  cause  any 
great  amount  of  bleaching  effect,   but    when    used   in  con- 
junction with   bleaching  powder  it   showed  a  very  marked 
effect.       That,    he    thought,    was    undoubtedly    due     to    its 
action   on  the  aldebydic   and  ketonic   groups  existing  in  the 
compound  celluloses   or  formed   as    intermediate    products. 
The  percentage  of  base   in   bleaches  was  another  point   of 
gnat    importance.      The    way   in    which    weak    bleaching 
solutions  were  made  from   partially  exhausted  lime  sludge 
was  very  questionable ;  in  fact,  the  way  in  which  the  whole 
process  of  bleaching   was    often   carried   on   was   open   to 
great   improvement.     There    was.  altogether,  too  much  rule 
of  thumb.     Bleachers  did  not  seem  to  consider  that  if  they 
treated   their    partially  extracted    sludge   with    water  there 
was   a   possibility   that   they   might   get   a    solution    of   a 
different   character   from   that   at   first    used.      One    point 
struck  him  as  curious   in  connexion  with  the  experiments 
dealing  with  the  quantity  of  base  not  reverting  to  chloride, 
and  that  was  the  difference  found   in  the   magnesium  hypo- 
chlorite made  by  double  decomposition,  as   compared  with 
that  obtained  by  the  electrolytic    method.      For  whereas,  as 
was  shown  on  the  board,  from  Hi   to   10   per  cent,   of  the 
former  did  not  revert  to  chloride— i.e.,  18  to  16  per  cent,  of 
chlorine   acted    in    some    way   or   other   in   a   chlorinating 
maimer — in  the  ease  of  the   latter  there  was  no  reversion 
whatever.      That    was    a   very  curious    difference,  and    he 
would  like  to  know  whether  Messrs.  Cross   and  Bevan  had 
formed  any  opinion  as  to  its  cause.     Chlorinatiou   was   a 
most  important  point   in  the   process  of  bleaching,  and  one 
that  had  been  hitherto  almost  completely  disregarded.     He 
thought  that  the  non-permanency  of  many  bleached  sub- 
stances was   largely  due   to  that  disregard   of  chlorinatiou 
compounds,  and  that  when  bleaching  was  carried  on  under 
different   conditions,   the  ehlorination  and  the  final  result 
would  be  different  also.     The  authors  had  shown  that  at   a 
low  temperature  ehlorination  took   place   to  a  less  extent 
than   at    a    high    temperature ;    and    everyone    who    had 
experience   of  bleaching  on   a  large   scale   well   knew  that 
when  the  process  was  carried  on  at  a  low  temperature — at 
a  sacrifice  of  some  amount  of  time — the   pulp  obtained  was 
more  permanent  in  character,  and  had  not  that    tendency  to 
"  go  back  "  which  was  generally  shown   by  pulps  bleached 
at  higher  temperatures.     We  were   now  living  in  a  time  of 
high  pressure,  and  the  practical   bleacher  wanted  to  get  as 
much  pulp  bleached  in  a  day  as  possible.     To   that  end,  he 
pushed  on  his  bleaching  by  means  of  high  temperatures,  in 
some  cases  working  at  120°  E.     He  got  his  bleaching  done 
quickly,  but  there  was  a  larger  consumption   of  bleaching 
powder,  and  if  he  left  his  pulp  for  a  short  time — say  10  or 
12  hours — before  working  it   up,  there  would  generally  be  a 
marked  tendency  to  "  go  back."     That  effect  was  also  due 
id  the  difference  of  action  and  ehlorination  of  which  he  had 
already  spoken  ;  in  fact,  one  of  the   most   important  points 
in  bleaching  was  the   avoidance,  ;i^   far  as   possible,  of  that 
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strong  chlorination  of  the  cellulose  compounds.  Such  a 
course  was  absolutely  necessary  in  order  to  produce  a  good 
sound  paper  thai  would  keep  its  colour,  and  at  the  same 
time  not  exercise  that  deleterious  action  on  artistic  colours 
which  one  heard  so  much  about,  and  also  to  avoid  a 
tendering  effect  on  the  paper  itself.  The  actual  isolation  of 
the  organic  chloride  was  of  great  interest,  as  proving 
beyond  doubt  its  presence  in  some  of  the  bleached  pulps. 
Altogether,  the  paper  just  read  opened  up  a  great  many 
lines  of  thought,  and  would,  he  expected,  be  of  great  value, 
not  only  to  scientists,  but  to  practical  bleachers ;  and  if 
followed  up  should  produce  an  improving  effect  on  the 
bleaching  of  the  future. 

Mr.  C.  F.  Cross,  in  reply,  reminded  Dr.  Thome  that  he 
had  expressly  stated  in  reading  the  paper  that  he  refrained 
from  dealing  with  the  question  of  bleaching  efficiency  ;  but 
Dr.  Thorne  having  asked  a  question  with  respect  to  the 
difference  in  this  respect  of  the  magnesium  hypochlorite 
prepared  in  the  ordinary  way  and  by  the  electrolytic  method, 
he  could  state  that  nothing  was  more  striking  than  the 
difference  in  the  action  of  the  two  solutions  in  that  particular 
case.  It  was  not  only  that  the  results  shown  by  the 
numbers  for  proportion  of  residual  base  were  obtained,  but,  if 
he  might  be  allowed  to  use  the  expression,  he  would  say  that 
the  electrolysed  solution  simply  "  went  to  pieces  "  on  those 
particular  pulps.  It  was  exhausted  with  extreme  rapidity, 
and  to  all  appearance  and  up  to  a  consumption  of  3  percent. 
of  chlorine  produced  no  bleaching  effect  whatever.  Upon 
well  boiled  pulps  the  reverse  effect  resulted  ;  the  electrolysed 
solution  getting  to  work  with  much  greater  rapidity  and 
effecting  a  considerable  economy  of  chlorine.  It  would 
appear  that  chlorination  of  the  pulp  constituents  was  an 
advantage  in  one  case  and  not  in  the  other.  This  opened 
up  a  question  which,  as  Dr.  Thorne  would  see,  could  only 
be  touched  upon  in  the  paper  just  read,  namely,  as  to 
whether  chlorination  was  not  an  essential  factor  in  certain 
bleaching  in  breaking  down  the  molecules.  It  was  possible 
that  chlorination  might  act  in  breaking  down  and  resolving 
those  complex  ketonic  bodies,  and  the  resulting  products 
become  saponified  in  the  after  process,  and  so  the  effect  of 
chlorination  might  not  be  evident  from  the  study  of  the 
final  products.  Such  points  as  these,  however,  would  require 
special  and  very  careful  study.  Mr.  Bevan  and  he  had 
aimed  at  but  little  more  than  indicating  in  their  paper  a 
general  method  of  proceeding  which,  if  followed  up  by  other 
workers  would,  they  hoped,  in  time  result  in  a  common 
understanding.  If  those  interested  in  the  subject  would 
take  the  method  in  hand  and  make  their  own  quantitative 
observations,  it  would  not  be  long  before  they  would  have 
an  important  contribution,  not  only  to  practical  bleaching 
but  to  theoretical  chemistry.  He  knew  that  people  in  the 
habit  of  dealing  with  tons  and  gallons  were  apt  to  "  shy  " 
when  talked  to  about  molecular  problems,  and  object  to 
what  they  are  pleased  to  call  "  long  words."  Investigators 
could  not  be  always  apologising  for  terms  necessitated  by 
the  progress  of  science.  If  those  who  understood  both  the 
theoretical  and  practical  sides  of  the  question  would  agree 
(or  even  disagree)  with  them,  and  at  least  arrive  at  a 
common  understanding  as  to  the  best  way  of  thoroughly 
investigating  this  widely  extended  subject  and  analysing  it 
down  to  its  last  terms,  the  object  of  their  work  would  have 
been  attained. 
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NEW  AND  IMPROVED  FORM  OF  BFNSEN'S 
BURNER. 

Mr.  J.  R.  Griffin  exhibited  some  new  forms  of  Bunsen's 
lamp.  The  first.. \,  was  the  invention  of  G.Reimann,  of  Berlin, 
Eng.  Pat.  20,7-14  of  December  24,  1889,  the  others  were 
modified  forms  of  Reimann's  lamp  made  by  Mr.  Griffin's 
firm  (J.  R.  Griffin  and  Sons)  at  the  suggestion  of  Mr.  Watson 
Smith,  and  with  the  consent  of  Heir  Reimanu.     Briefly  it 


may  be  stated  that  in  this  new  lamp  the  novelty  is  the 
simultaneous  and  corresponding  regulation  of  the  admission 
of  ga-  and  air  to  Bunsen  burners.  To  this  end  the  short 
vertical  tube  or  jet  used  in  ordinary  Bunsen  burners  for 
the  admission  of  gas  into  the  outer  tube  (the  lamp)  is 
dispensed  with,  anil  the  burner — or  outer — tube  is  made  to 
act  as  a  regulating  cock  both  for  gas  and  air. 
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In  order  thus  to  serve  as  a  regulating  cock  the  extremity 
of  the  burner  tube  tapers  to  a  conical  shape,  and  is  ground 
so  as  to  fit  the  tube  forming  the  base  of  the  lain]'  and 
containing  the  air-holes  so  as  to  form  in  it  a  kind  of  plug 
eock,  as  a  stopper  does  in  the  neck  of  a  bottle.  The  gas 
enters  the  piece  of  metal  tube,  fixed  at  right  angles  to  the 
burner  tube,  but  at  its  extremity  directly  enters  the  burner 
by  a  horizontally  disposed  orifice,  which  on  turning  the 
burner  tube  is  gradually  closed.  This  arrangement  obviates 
the  objectionable  "firing-back"  of  the  flame  when  the 
supply  of  gas  is  reduced.  Mr.  Watson  Smith's  additions 
consist  (1)  in  a  telescope  tube  G,  fixed  around  the  burner  tube 
of  the  ordinary  lamp  C,  the  effect  being  to  make  possible 
the  raising  or  lowering  of  the  position  of  the  lamp-flame  at 
will  (videC?)  ;  (2)  in  a  hinge  arrangement  at  the  base, such 
that  the  lamp-tube  may  be  inclined  at  any  angle  (as  at  ('), 
or  placed  in  a  perfectly  horizontal  position  if  desired ;  (3)  in 
a  cylindrical  brass  perforated  shield  placed  around  the  base 
containing  the  air-holes,  so  that  by  revolving  this  around  the 
base  the  air-holes  are  either  gradually  and  at  last  entirely 
closed,  or  gradually  and  at  last  entirely  opened,  as  the  ease 
majr  be,  and  with  ease ;  and  (4)  in  the  addition  of  a  gallery 
with  chimney  E,  for  protecting  the  flame.  No.  2  addition 
is  most  especially  useful  in  the  process  of  soldering,  or  in 
the  burning  of  filters  over  glazed  paper  in  gravimetric 
analysis,  &c.  The  telescopic  arrangement  (No.  1)  is  found 
very  useful  in  fractional  or  ordinary  distillations. 


Junf  30,  woo.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


687 


(£Iascj;oto  anU  Jrotttsf)  &Htion» 


Chairman :  R.  R.  Tatlock. 

Vice-Chairman:  Win.  Dittmar. 

Committee : 

R.  Irvine. 


G.  Beilby. 
Wm.  Boyd. 
A.  Oram  Brown 
J.  Christie. 
W.  S.  Curphey. 
D.  B.  Dott. 
Wm.  Foul  is. 
J.  Gibson. 


G.  MeRoberts. 

E.  J.  Mills. 

J.  II.  Milne. 

T.  L.  Patterson. 

E.  Smith. 

E.  C.  C.  Stanford. 

A.  Whitilaw. 


Hon.  Treasurer:  W.J.  Chrystal. 

Hon.  Local  Secretary  : 
Dr.  O.  G.  Henderson,  Chemical  Laboratory,  University  of  Glasgow. 


The  names  in  Italics  are  those  of  members  of  Committee  who 
retire  at  the  end  of  the  current  Session.  The  following  have  been 
selected  to  fill  the  vacancies,  and  will  take  otnce  in  July  next : — 
Chairman:  E.  C.  C.  Stanford;  Vice-chairman:  A.  Crum  Brown; 
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SESSION  1S90. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


Meeting  held  in  the  Societies'  Booms,  207,  Bath  Street, 
Glasgow,  on  Tuesday,  3rd  June  1890. 


ME.    J.    PATTISON    IN    THE    CHAIR. 


ON  TUANSVAALITE— A  NEW  COBALT  MINERAL. 

BY   THOS.    B.   M<"GHIE    AND    JOHN    CLAHK,    PH.D. 

In  1889  Mr.  McGhie,  who  had  occasion  to  be  in  the 
Transvaal,  took  the  opportunity  of  paving  a  visit  to  a  cobalt 
mine  about  30  miles  north  of  Middleburg,  and  brought 
away  with  him  a  number  of  specimens. 

The  ore  of  this  mine,  which  consists  essentially  of  arsenide 
of  cobalt  or  smaltine,  occurs  in  a  vein  of  quartzite,  and  was 
worked  for  several  years,  when  it  was  abandoned,  owing, 
probably,  to  the  cost  of  transit  and  the  difficulty  of  separating 
the  ore  from  its  matrix. 

A  sample  of  this  ore  was  found  on  analysis  to  have  the 
following  composition : — 

Per  Cent, 

Arsenide  of  cobalt 57'39 

Arseniate  of  cobalt 8*27 

Sulphide  of  cobalt 1-02 

Sulphide  of  nickel 0-38 

Sulphide  of  iron None. 

Siliceous  matter SO' 55 

Combined  water 1*46 

Moisture 0'52 

90-59 

From  the  above  analysis  it  will  be  observed  that  the  ore 
itself,  apart  from  the  matrix,  is  remarkably  pure,  but 
although  the  vein  at  some  parts  is  several  inches  in  thickness, 
the  greater  part  of  the  ore  is  distributed  throughout  the 
matrix  in  such  a  manner  that  it  can  only  be  separated  by 
washing  appliances. 

The  specimens  on  the  table  show  the  appearance  of  the 
ore  at  different  parts  of  the  vein. 

In  the  same  rock,  at  a  short  distance  from  the  vein  of 
arsenide,  there  is  another  vein  of  a  different  kind  of  cobalt 


ore,  varying  in  width  from  about  2  inches  to  a  thin  streak, 
which,  we  understand,  was  followed  for  a  short  distance  in 
search  of  gold,  and  then  abandoned.  This  is  the  mineral 
which  forms  the  subject  of  our  communication.  Where  the 
vein  is  wide  the  ore  is  black  in  colour,  with  reddish-brown 
patches,  and  somewhat  nodular  in  its  external  appearance, 
but  where  the  vein  is  thin  the  ore  is  black,  and  has  a  slaty 
fracture.  It  dissolves  in  hydrochloric  acid  readily,  with  the 
evolution  of  a  great  deal  of  chlorine,  and  gives  "a  solution 
which  is  bluish-green  when  concentrated,  but  pink  when 
diluted. 

The  nodular  portion,  of  which  I  show  you  a  specimen, 
and  of  which  the  greater  part  of  the  sample  was  composed, 
was  found  on  analysis  to  have  the  following  composition  :  — 

Per  Cent. 

Sesquioxide  of  cobalt t35-S0 

Protoxide  of  cobalt 3*82 

Oxide  of  nickel 0'15 

Arsenic  acid 5'79 

Sesquioxide  of  iron 2'41 

Alumina 2'GS 

Manganese  dioxide None. 

Lime 0-40 

Magnesia n '  SO 

Sulphuric  acid 

Silica o  •  35 

Water 12-19 

99 -S9 


Per  Cent. 

Cobalt 49-54 

Specific  gravity 3'846 

Hardness 4-0 

Streak Brownish  black. 

Per  Ton. 
Gold i  oz.  12  dwt, 

The  percentage  of  sesquioxide  of  cobalt  was  determined 
from  the  chlorine  evolved  by  heating  with  HC1,  and  found 
to  be  equivalent  to  6-42  per  cent,  of  oxygen,  which  has 
been  assumed  to  be  in  the  form  of  Co203,  and  the  water 
was  ascertained  by  igniting  a  weighed  portion  of  the  mineral 
and  deducting  the  oxygen  given  off  from  the  loss. 

The  results  which  we  have  obtained  indicate  that  this 
mineral  is  essentially  a  hydrated  sesquioxide  of  cobalt  with 
7  •  72  of  arseniate  of  cobalt  (3  CoO,  ASX>5),  and  if  the  oxide 
of  iron  exists  in  the  form  of  hydrated  arseniate  of  iron, 
which  is  probably  the  case,  there  is  just  about  enough 
arsenic  acid  remaining,  after  calculating  the  protoxide  of 
cobalt  to  arseniate,  to  form  2  Fe;03,  AS205  (iron  sinter). 

S-82of  CoO  requires 3'90  ASaOs 

2-41  „  Fe,03      , 1-73      „ 


With  the  exception  of  wad,  or  earthy  cobalt  ore,  which 
is  regarded  as  consisting  essentially  of  CoO,  MnO;,  the  only 
known  cobalt  mineral  which  so  far  as  we  are  aware 
resembles  Transvaalite  is  Heubachite,  a  natural  hydrated 
oxide  of  cobalt  and  nickel,  described  by  F.  Sandberger  in 
1877  (Journ.  Cheni.  Soc,  Vol.  II.,  p.  855)  as  having  the- 
following  composition : — 

Per  Cent. 

CoO 65'50 

NiO H'SO 

Fej03 5-13 

Mn02 1-50 

H20 12-59 


Specific  gravity 3-44 

Hardness 2*5 

Heubachite  is  found  in  extremely  thin  soot-like  deposits 
in  clefts  in  barytes,  and  is  said  to  evolve  a  good  deal  of 
chlorine  with  HC1.  The  cobalt  is  nevertheless  represented 
by  Sandberger  as  existing  entirely  in  the  form  of  protoxide 
of  cobalt  (CoO),  and,  if  the  analysis  is  correct,  this  mineral 
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cannot  contain  more  than  a  small  quantity  of  scsquioxidc  of 
cobalt  (ConOj),  and  it  differs  essentially  from  Transvaalite 
by  containing  manganese  and  a  large  proportion  of  oxide  of 
nickel  but  no  arsenic  acid.  It  is  also  considerably  lower  in 
specific  gravity  and  hardness.  The  occurrence  of  Heubachite 
i>  attributed  to  the  action  of  water  which  contained  the 
constituents  of  the  mineral  in  the  form  of  carbonates,  and 
we  think  it  is  possible  that  Transvaalite  has  been  produced 
in  a  similar  manner.  The  occurrence  of  arsenide  and 
arseniate  of  cobalt  in  the  same  rock  veined  in  exactly  the 
same  way.  combined  with  the  presence  of  arseniate  of 
cobalt  in  the  Transvaalite,  has  led  us  to  consider  whether 
that  mineral  might  not  be  a  product  of  the  decomposition 
of  the  arseniate  of  cobalt,  and  for  this  purpose  we  have 
analysed  the  rock  itself,  which  in  the  neighbourhood  of  the 
vein  is  white,  with  here  and  there  a  brown  film  of  oxide  of 
cobalt,  but  at  other  places  it  contains  purple  patches  of 
arseuiate  of  cobalt. 

Analysis  of  the  Rock. 

Ignited  Rock. 

Per  Cent. 

Silica S'2-20 

Alumina lt"40 

Oxide  of  iron Trace 

Lime 

Magnesia 

Potash 0-60 

Soda CM 

Opide  of  cobalt 2"80 

100-04 

Loss  on  ignition 0'72 

With  the  exception  of  the  potash,  there  is  nothing  in  the 
rock  which  would  be  likely  to  decompose  the  arseniate  of 
cobalt,  and  the  quantity  is  so  small  that  we  do  not  Feel 
justified  in  concluding  that  the  mineral  has  been  formed 
from  the  arseniate  by  the  action  of  the  alkali  of  the  rock 
and  atmospheric  influences  ;  but  at  the  same  time  there  are 
so  man)'  circumstances  in  favour  of  this  theory,  that  we 
think  it  is  only  proper  to  mention  it  as  a  possible  method 
of  formation. 

Disccsston. 

Dr.  Clakk,  in  reply  to  questions,  said  he  quite  appreciated 
the  view  of  those  who  looked  at  this  mineral  not  from  the 
scientific  but  from  the  commercial  standpoint.  He  under- 
stood that  the  mine  was  a  very  long  distance  from  the 
coast.  The  carriage  some  time  ago  was  about  147.  per  ton, 
but  even  14/.  should  not  interfere  with  its  utilisation,  as  he 
supposed  a  mineral  of  this  kind  was  worth  more  than  twice 
that  sum.  The  rock  had  apparently  been  worked  for  a 
short  time,  more  with  the  view  of  getting  gold  than  cobalt, 
and  the  Cobalt  Company  who  opened  up  the  mine  evidently 
found  that  taking  into  account  the  carriage  and  difficulties 
of  separation,  &c.  it  would  not  pay,  and  the  result  was  that 
a  year  ago  the  mine  was  standing  idle.  Even  taking  all 
this  into  consideration,  however,  he  was  satisfied  that 
there  was  a  sufficient  quantity  of  the  ore,  with  the  present 
prices  of  cobalt  and  with  proper  machinery,  to  pay  the  cost 
of  export  to  this  country. 


ON   THE   REVISION   OF   CONSTANTS   EMPLOYED 
IN  THE  ANALYSIS  OE  FATS  AND  OILS. 

BY    B.  T.  THOMSON,    F.I.C.,    AND    H.  BAXLANTTNE. 

There  are  certain  chemical  and  physical  constants,  such 
as  the  iodine  absorption  and  the  specific  gravity,  which  are 
of  great  importance  in  the  analysis  of  oils  and  fats.  In 
the  present  state  of  this  branch  of  chemical  analysis,  the 
values  assigned  to  these  in  books  ought  always  to  be  revised 


by  chemists  undertaking  oil  analyses.  Our  experience,  at 
least,  has  been  that  while  the  specific  gravities  and  alkali- 
neutralising  powers  of  oils  are  as  correct  as  the  somewhat 
varied  character  of  different  specimens  of  tin-  same  oil  will 
allow,  the  iodine  absorptions  of  some  oils  are  certainly 
understated. 

Hut  besides  this,  the  ordinary  arrangement  of  constants 
in  books  on  oil  analysis,  as  for  instance  in  that  useful 
collection  of  facts  in  Allen's  "Commercial  I  Irganic  Analysis," 
Vol.  ll.j  is  not  perhaps  the  most  desirable.  There  is  one 
table  of  specific  gravities,  another  of  potash-neutralisation 
equivalents,  and  a  third  in  which  the  iodine  absorptions 
are  recorded.  In  such  tables  we  have  no  means  of  knowing 
the  relation  between  the  different  constants  assigned  to  a 
given  sample.  Thus,  we  do  not  know  whether  an  olive 
oil  of  low  gravitj  has  a  higher  iodine  absorption  than  one 
of  high  gravity,  or  nice  vers&.  Our  second  object,  then, 
has  been  to  give  the  specific  gravity,  potash  neutralisation 
equivalent,  and  iodine  absorption  of  each  specimen  of 
oil  tested.  Of  course  it  may  he  objected  that  other  con- 
stant- were  not  determined,  such  as  Maumene's  temperature 
test,  but  we  have  preserved  tin-  samples  so  that  these  and 
other  values  may  he  dealt  with  in  a  future  paper. 

Before  proceeding  further  it  may  be  noted  that  the  results 
of  our  determinations  are  embodied  in  the  accompanying 
table,  in  which  the  first  point  for  consideration  is  the 
specific  gravity  of  oils. 

Specific  Gravity  of  Oils. — The  specific  gravities  which 
we  have  determined  agree  substantially  with  those  already 
published,  but  allusion  may  here  be  made  to  the  effect  of  the 
presence  of  free  fatty  acid  in  oils.  It  has  been  observed  by 
Arehbutt  that  olive  oils  of  low  density  are  high  in  free  oleic 
acid.  On  this  observation  Allen  has  built  the  theory  that 
5  percent,  of  free  acid  diminishes  the  specific  gravity  of  the 
sample  by0'7.  Hut  this  result  is  based  merely  on  taking  the 
highest  density  (917)  observed  by  Arehbutt  as  that  possessed 
by  pure  olive  oil,  and  assuming  that  variations  in  density  are 
entirely  due  to  free  oleic  acid.  As  a  matter  of  fact  such 
is  not  the  ease,  as  will  be  seen  from  the  table,  where  an 
olive  oil  with  3-86  per  cent,  of  free  acid  has  a  specific 
gravity  of  914-8,  while  another  with  an  almost  identical 
density  (914-7)  contains  23-78  per  cent.,  and  yet  another 
possessing  a  high  specific  gravity  (916-8)  contains  as  much 
as  5- 19  per  cent,  of  free  acid.  In  the  face  of  these  results 
it  is  plain  that  no  faith  can  be  placed  in  the  formula  for 
altering  the  specific  gravity  of  an  oil  according  to  the 
proportion  of  free  acid  contaiued  in  it.  To  make  perfectly 
certain  of  this  conclusion  a  sample  of  olive  oil  (sp.gr.  915*6) 
was  treated  with  a  solution  of  caustic  potash  in  a  separator, 
the  soap  solution  run  off,  the  oil  washed  with  water  and 
filtered  through  a  dry  filter.  The  density  of  the  acid-free 
oil  thus  prepared  was  only  915' 2,  so  that  the  free  oleic 
acid  (9-42  per  cent.)  appeared  to  have  actually  raised  the 
specific  gravity  of  the  sample  in  the  proportion  of  0'2  for 
each  5  per  cent.  Free  fatty  acids  prepared  from  the  same 
oil  had  a  specific  gravity  of  900-8  at  20-5°  C.  (compared 
with  water  at  loo),  while  the  acid-free  oil  showed  911-8 
at  the  same  temperature.  Assuming  that  the  rate  of 
expansion  is  the  same  for  each,  and  that  the  fatty  acids 
would  be  liquid  at  15-5°,  the  specific  gravity  of  the  latter 
would  stand  at  about  904.  We  have  not  had  time  to 
repeat  these  experiments  with  other  oils,  and  confirmation 
is  certainly  desirable  ;  hut  it  would  appear  that  we  must 
not  regard  oils  as  mixtures  of  neutral  oil  with  free  fatty 
acid.  This  is  consistent  with  theory,  for  it  is  generally 
conceded  that  high  acidity  is  caused  by  the  oil  becoming 
rancid,  or  in  other  words,  by  the  decomposition  of  the 
glycyl  oleate,  etc.  When  this  is  taken  into  account  it  is  not 
altogether  surprising  to  find  that  the  acid-free  oil  possesses 
a  less  density  than  the  same  oil  after  having  become  rancid. 

Potash-neutralising  Power  of  Oils. — There  is  nothing 
special  to  remark  on  this  portion  of  the  subject,  except  that 
our  results  are  in  unison  with  those  of  other  observers. 

Iodine  Absorption  of  Oils. — Hubl's  iodine  absorption 
test  seems  to  have  almost  entirely  superseded  the  bromine 
absorption  test,  ami  it  is  in  many  cases  the  best  datum  on 
which  the  percentage  of  adulterant  in  any  oil  may  be 
calculated,  after  the   fact  of  adulteration    has   been   proven 
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beyond  doubt.      It   is    therefore    an    imperative    necessity 

to  have  this  constant  accurately  determined,  llubl  directed 
that  absorption  should  be  allowed  to  go  on  for  two  hours, 
but  Archbntt  has  added  to  this  two  important  suggestions  : 
(1)  that  at  least  double  the  amount  of  iodine  absorbed 
ought  to  be  present ;  and  (2)  that  the  absorption  should  be 
allowed  to  go  on  for  six  hours.  Our  experience  is  that 
the  first  of  these  suggestions  must  be  strictly  adhered  to, 
and  that  the  second  may  be  safely  extended  to  at  least 
light  hours.  We  have  found  that  the  absorption  of  iodine 
by  lard  oil  is  practically  complete  in  about  three  hours,  hut 
that  linseed  and  seal  oils  require  fully  eight  hours.  This 
will  be  apparent  from  the  following  table  : — ■ 

Rate  of  Absorption  op  Iodine  Per  Cent. 


Timo  of  Absorption. 

Seal  Oil. 

Linseed  Oil. 

136*6 

1WS 
145-1 

145-8 

175  '."> 

1707 

184"1 

lS7-7 

When  the  time  was  extended  to  18  hours  no  further 
absorption  took  place.  In  view  of  these  facts  we  have 
found  it  a  very  good  plan,  to  start  the  absorptions  in  the 
evening,  and  titrate  the  solutions  on  the  following  morning. 
A  blank  experiment  should  be  made  in  every  case  with  the 
chloroform  and  iodine  solution  employed. 

As  will  be  seen  from  the  table  appended,  our  results  agree 
as  a  rule  with  those  of  Uiibl,  Moore,  and  Archhutt,  given  in 
Allen's  "  Commercial  Organic  Analysis,"  but  in  a  few 
cases  there  are  large  variations.  Thus,  menhaden  oil  is 
given  as  147 '9,  while  our  results  show  it  to  be  as  high  as 
1G0.  Again,  the  highest  recorded  iodine  absorption  for  raw 
linseed  oil  is  stated  at  160,  while  our  results  vary  from  168 
to  187' 7  for  different  qualities  of  the  oil.  We  have  found 
two  specimens  of  olive  oil  which  show  only  79  per  cent,  of 
absorption,  this  being  2  ■  6  per  cent,  below  the  lowest  recorded 
result,  aud  one  sample  absorbing  86  4  per  cent.,  which  is 
1*4  per  cent,  higher  than  any  mentioned  by  Allen.  It  may 
also  be  noted  here  that  iodine  values  calculated  from  Hills' 
bromine  absorptions  must  not  be  accepted  as  correct  for 
iodine,  as  seal  oil,  for  example,  is  some  50  per  cent, 
too  low. 

Relation  of  the  Constants  to  each  other. — If  we  examine 
the  figures  for  lard  given  on  the  table,  we  find  that  the 
specific  gravity  is  high  when  the  iodine  absorption  is  high, 
aud  vice  versa.     These  lards  were  rendered  by  ourselves, 


and  can  therefore  be  guaranteed  genuine.  We  found  that 
the  whole  of  the  lard  contained  in  the  portion  of  the  pig 
operated  upon  had  to  be  melted  out  before  an  average 
sample  could  be  got.  When  only  a  portion  was  rendered, 
a  soft  lard  was  obtained,  which  had  a  high  specific  gravity 
and  iodine  absorption.  The  facts  stated  and  observations 
made  on  other  lards  received  for  analysis  go  to  show  that 
these  two  constants  have  a  definite  relation  to  each  other, 
and  by  interpolations  we  may  arrive  at  the  following 
relationship  between  the  specific  gravity  and  iodine 
absorption  :— 

Table  of  Relationship  between  the  Specific  Gravity 
and  Iodine  Absorption  of  Lard. 


Specific  Gravity  at  99°  C. 
(Water  at  15'5°  C.=  1,000.) 

Iodine  Absorption. 

859-8 

Per  Cent. 
52-1 

859'9 

53'4 

860-0 

64-7 

860-1 

56-0 

S60-2 

57-3 

SOO-3 

5S-6 

860-4 

59-9 

S60-5 

61-3 

860-6 

62-5 

This  shows  an  increase  of  1-3  per  cent,  for  0-1  increase 
in  the  specific  gravity,  and  it  will  he  observed  that  beef  fat 
follows  the  same  rule,  as  nearly  as  possible.  Cotton-seed 
oil,  the  other  adulterant  of  lard,  would  show  only  an  increase 
of  0'6  per  cent,  of  iodine  absorption  for  an  increase  of  0- 1 
in  specific  gravity.  These  data  may  be  utilised,  if  sub- 
stantiated by  other  observers,  in  the  analysis  of  lards,  and 
especially  of  those  samples  containing  cotton-seed  oil  which 
do  not  answer  to  the  colour  tests. 

The  only  other  oils  of  which  series  were  tested  were 
linseed,  rape,  seal,  and  olive  oils,  but  the  specific  gravities 
and  iodine  equivalents  of  these  do  not  appear  to  have  any 
direct  relationship.  It  is  quite  possible  that  a  fuller 
examination  of  the  relations  between  different  constants 
may  tend  to  throw  considerable  light  on  oil  analysis,  and 
this  and  other  parts  of  the  subject  it  is  our  intention  to 
follow  up. 


Table  of  Constants  in  the  Analysis  of  Oils. 


Nature  ot  Oil  or  Fat. 


Sp. 

Gr. 

at  15 

5°C. 

(water  at 

15-5°  = 

1,000). 

Sp.  Gr. 

at  99°  C. 

( water  at 

15-5°=  1,00"). 


Iodine 
Absorption. 


KOH 

Neutralised. 


Free  Acid. 


Olive  (Gioja) 

Olive  (Gioja)  after  removal  of  free  acid 

Olive 

Olive 

Olive 

Olive 

Olive  (for  dyeing) 

Olive 

Olive  (for  cooking) 

Olive  (for  cooking) 

Lard  (from  omentum) 

Lard  (from  leg) 


915-6 
915-2 
914-8 
914-7 
916-8 
916-0 
915-4 
914-5 
915-1 
916-2 


859-8 
860-5 


Per  Cent. 
79-0 

79-0 

83-2 

80-0 

83-1 

81-0 

78-9 

86-4 

83-1 

Sl-2 

5.1-1 

61-3 


Per  Cent. 
19-07 


19-07 
18-93 


19-00 
18-90 
19-20 
19-21 


Per  Cent. 
9-42 

None. 

3-86 

23-78 

5-19 

19-83 

9-67 

11 -2S 

4-15 

Not  done. 
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Table  op  Constants  in  the  Analysis  of  Oils— continued. 


Nature  of  Oil  or  Fat. 


Sp.  Gr. 

at  15-5°  C. 

(water  at 

15-5°  =  1,000). 


Sp.  Gr. 
at  99°  C. 

(water  at 
15-5°  =  1,000). 


Iodine 
Absorption. 


KOH 

Neutralised. 


Free  Acid. 


Lard  (from  ribs) 

Beef  fat  (from  suet) 

Beef  fat  (oleomargarine)  . . 
Fat  from  marrow  of  ox ... . 

Fat  from  bono  of  ox 

Cotton  seed 

Cotton  seed 

Linseed  (Baltic) 

Linseed  (East  India) 

Linseed  (River  Plate) .... 

Linseed 

Linseed 

Rape 

Rape 

Rape 

Rape 

Rape 

Castor  (commercial) 

Castor  (commercial) 

Castor  (medicinal)  

Aracbis  (commercial)  .... 
Aracbis  (French  refined)  . 

Lard  oil  (prime) 

Southern  sperm 

Arctic  sperm  (bottle-nose) 
Whale  (crude  Norwegian) 

Whale  (pale) 

Seal  ( Norwegian) 

Seal  (cold  drawn,  pale)  . . . 

Seal  (steamed,  pale) 

Seal  (tinged) 

Seal  (boiled) 

Menhaden 

Newfoundland  cod 

Scotch  cod 

Cod-liver  (medicinal) 

Mineral 

Mineral 

Rosin 


923 '6 
922-6 
934 -  5 
931-6 
932-6 
932-6 
931-2 
910-8 
913*1 
914-6 
916-0 
914-1 
9G7-9 
985-3 
963-7 
920-9 
917-1 
917*0 
880-8 
879-9 
920-8 
919-3 
925-8 
926-1 
924-4 
925-7 
923-7 
931-1 
924-9 
926-0 
926-5 
873-6 
886-0 
986-0 


860-6 
857-2 
858-2 
858-6 
859-2 
868-4 


Per  Cent. 
62-5 

34-0 

«l-2 

46-1 

47-0 

110-1 

106-8 

187-7 

178-8 

176-5 

173-6 

168-0 

105-6 

110-7 

104-1 

104-5 

100-5 

83-6 


9S-7 

98-4 

76-2 

81-3 

82-1 

109-2 

110-1 

152-1 

145-8 

112-2 

152-4 

142-8 

160 -0 

160-0 

158-7 

166-6 

12-8 

26-1 

67-9 


Per  Cent. 


19-70 
19-77 

19-35 
19-28 
19-28 
19-07 
19-00 
19-00 
17-55 
17-33 
17-06 
17-19 
17-89 
18-02 
17-86 
17-71 
19-21 
18-93 

13-25 
13-04 


19-28 
18-93 


18-93 


18-51 


Per  Cent. 


0-27 


0-76 


2-43 


2-53 
3-10 


;-16 


6-20 
0-62 


0-36 


Discussion. 
The  Chairman  said  this  was  a  paper  which  was  difficult 
to  lay  hold  of  on  hearing  read,  but  he  had  no  doubt  that  in 
print"  it  would  he  very  useful.  Anything  which  gave  infor- 
mation as  to  how  to  detect  mixtures  of  oils  was  sure  to 
prove  valuable.  He  supposed  that  in  regard  to  these 
constants  one  of  the  chief  difficulties  was  to  get  pure  samples 
of  oil  in  order  to  form  a  basis.  It  seemed  to  be  the  practice 
for  various  reasons  (not  always  to  decrease  the  value)  to 
mix  oils. 


Dr.  Clahk  asked  if  in  giving  the  iodine  absorption,  the 
authors  took  samples  of  the  whole  fat  of  the  pig  or  only  of 
different  parts,  and  whether  they  had  done  anything  with 
the  fat  of  the  feet  ?  There  was  considerable  difference  in 
the  properties  of  the  fat  from  different  parts  of  the  pig 
which  affected  the  results  very  materially.  When  getting  a 
sample  of  lard  to  examine,  the  great  difficulty  lay  in  ascer- 
taining from  what  part  of  the  pig  the  sample  was  taken.  It 
might  he  the  refuse  from  one  part  or  it  might  he  from  the 
whole  animal,  so  that  the  results  must  often  of  necessity 
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vary  very  much.  As  to  the  method  adopted,  however,  it  was 
an  excellent  oue,  and  he  was  sure  that  the  table  given  would 
be  found  very  serviceable  to  public  analysts,  who  had  great 
difficulty  in  determining  what  was  genuine  aud  what  was  not. 

Mr.  Baixaxtyne,  in  reply  to  Dr.  Clark,  said  that  the  first 
portion  of  lard  rendered  had  a  very  high  specific  gravity 
and  iodine  absorption,  and  the  portion  rendered  last  had  the 
lowest.  They  found  that  the  lard  from  the  omentum  gave 
the  lowest  gravity  aud  absorption,  and  that  from  the  legs 
and  ribs  the  highest,  the  latter  of  which  were  practically 
identical. 


THE   PURIFICATION  OF  ARTIFICIAL  SALICYLIC 
ACID. 

BY   G.    G.  HENDERSON,  D.SC,  M.A.,  UNIVERSITY    OF    GLASGOW. 

Within  the  last  few  years  the  employment  of  salicylic  acid, 
both  as  an  antiseptic  and  for  pharmaceutical  purposes,  has 
become  very  general,  aud  the  quantity  of  this  substance 
manufactured  for  various  purposes  is  now  very  considerable. 
There  is  a  pretty  large  difference  between  the  price  of  the 
"  natural "  acid  obtained  from  oil  of  wintergreen  or  from 
salicin  and  that  of  the  "  artificial "  acid  synthetically 
prepared  from  phenol,  aud  the  natural  result  is  that  the 
artificial  is  used  instead  of  the  natural  acid  for  many 
purposes.  It  has  been  observed,  however,  that  the  adminis- 
tration of  the  former  (usually  as  a  sodium  salt)  as  a  medicine 
is  often  followed  by  disturbances  more  or  less  severe, 
and  sometimes  of  a  grave  nature,  and  it  has  recently  been 
proved  that  these  serious  after-effects  are  due  to  the 
presence  of  impurities  in  the  artificial  acid  and  are  not 
produced  by  use  of  the  natural  acid. 

Professor  Charteris  of  Glasgow  University  has  carried 
out  a  series  of  comparative  experiments  on  rabbits,  using 
on  one  hand  the  natural  acid  and  its  sodium  salt,  and  on 
the  other  hand  a  number  of  specimens  of  the  artificial  acid 
and  its  sodium  salt  which  were  obtained  from  various 
sources.  The  results  of  these  experiments  may  be  sum- 
marised as  follows : — 

Salicin,  in  30-grain  doses,  natural  salicylic  acid,  in  10- 
grain  doses,  and  sodium  salicylate  (from  the  natural  acid) 
in  32-grain  doses,  have  no  deleterious  effect  on  rabbits 
weighing  2 -J-  lb. 

Artificial  salicylic  acid,  in  10-grain  doses,  and  sodium 
salicylate  (from  the  artificial  acid)  in  18-grain  doses,  in 
ordinary  use,  cause  the  death  of  rabbits  weighing  2-j  lb. 
Even  the  very  best  specimens  of  the  artificial  acid  (sofd  as 
"  chemically  pure"),  in  15-grain  doses,  proved  fatal  to  one 
rabbit,  and  in  two  others  caused  marked  prostration  and 
paralysis,  but  not  death ;  while  with  less  pure  specimens  a  fatal 
result  followed  the  administration  of  the  acid  in  every  case. 

From  these  experiments  it  is  evident  that  serious  objec- 
tions may  be  raised  to  the  use  of  ordinary  artificial  salicylic 
acid  for  medical  purposes,  but  the  comparatively  high 
price  of  the  natural  acid  makes  the  production  of  a  pure 
artificial  acid  very  desirable.  I  therefore,  at  Dr.  Charteris' 
request,  made  a  number  of  experiments  with  the  view  of 
testing  the  possibility  of  so  purifying  commercial  salicylic 
acid  that  it  may  be  used  with  safety  instead  of  the  natural 
acid,  and  after  trying  various  methods  I  find  that  the 
purification  can  be  effected  simply  and  economically  by  the 
process  suggested  by  Williams  some  years  ago  (Pharm.  J. 
3rd  S.  8,  785).  A  hot  aqueous  solution  of  the  acid  is 
neutralised  with  calcium  carbonate  and  allowed  to  cool, 
when  calcium  salicylate,  which  is  sparingly  soluble  in  cold 
water,  separates  out  in  hard  glistening  crystals.  When  the 
best  specimens  of  the  commercial  acid  are  used  the  crystals 
of  the  calcium  salt  are  well  formed  and  almost  colourless, 
or  only  slightly  tinged  with  brown,  while  inferior  qualities 
of  the  acid  yield  a  mass  of  indistinct  brown  crystals  of  the 
calcium  salt.     A  further  quantity  of  the  salt,  of  course  in   a 


more  impure  state,  is  obtained  on  concentration  of  the 
mother-liquor,  and  the  greater  part  of  the  impurities  is 
contained  in  the  last  mother-liquor,  which  is  usually  rather 
thick  and  of  a  dark  reddish-brown  colour.  The  calcium 
salt  is  recrystallised  from  hot  water  once,  or  oftener  if 
necessary,  and  finally  decomposed  by  Irydrochloric  acid, 
and  the  salicylic  acid  thus  set  free  is  washed  with  cold 
water  and  crystallised  from  dilute  spirit.  It  is  now  obtained 
in  large  well-formed  prismatic  crystals,  which  are  exactly 
similar  in  appearance  to  the  crystals  of  the  natural  acid, 
and  the  melting  point,  solubility,  and  other  properties  of 
the  two  substances  are  exactly  the  same.  The  physiological 
action  of  the  purified  acid  was  investigated  by  Dr.  Charteris 
with  satisfactory  results,  for  it  was  found  that  after  adminis- 
tration of  the  acid  in  15-grain  doses  there  was  "  no  paralysis, 
not  even  depression,  after  the  last  injection ;  rabbit  able  to 
run  easily." 

The  impurities  found  in  commercial  salicylic  acid  are 
chiefly  cresotic  acid,  which  results  from  the  use  of  impure 
phenol  in  the  manufacture,  parahydroxybenzoic  acid,  and 
hydroxyisophthalic  acid.  The  presence  of  the  two  latter 
substances  is  due  to  the  use  of  caustic  soda  containing 
potash  or  to  undue  raising  or  lowering  of  the  temperature 
during  the  manufacture,  as  has  been  shown  by  Fischer  in 
an  interesting  paper  (J.  Pharm.  [5],  20,  258),  in  which 
methods  for  estimating  the  amount  of  the  impurities  in 
salicylic  acid  are  also  described.  None  of  the  specimens 
which  I  examined  contained  more  than  a  very  small  quantity 
of  impurity  ;  this  was  separated  from  the  last  mother-liquor 
by  addition  of  hydrochloric  acid,  conversion  of  the  pre- 
cipitated acids  into  calcium  salts,  and  fractional  crystallisation 
of  the  latter,  and  consisted  principally  of  cresotic  acid 
(in. p.  151°).  It  was  found  that  one  grain  of  this  impurity 
was  sufficient  to  cause  the  death  of  a  rabbit  weighing  2  lbs. 

It  is  troublesome  to  detect  the  presence  of  the  impurities 
in  the  better  specimens  of  commercial  salicylic  acid  by  direct 
tests,  for  the  quantity  of  these  impurities  is  usually  too 
small  to  exercise  an  appreciable  influence  on  the  melting 
point  or  the  solubility  of  the  acid,  but  the  crystalline  form 
of  the  acid  is  a  reliable  indicator  of  its  purity.  As  stated 
above,  the  pure  acid  crystallises  from  dilute  spirit  in  large 
and  distinct  crystals,  but  the  presence  of  even  a  very  small 
quantity  of  impurity  causes  the  acid  to  crystallise  in  a 
network  of  delicate  elosely  interlacing  needles. 

It  is  therefore  a  comparatively  simple  matter  to  manu- 
facture a  pure  salicylic  acid — indeed  I  understand  that  this 
is  now  being  done — and  in  view  of  the  dangers  attending 
the  use  of  an  impure  acid  it  seems  reasonable  that  some 
measures  should  be  taken  to  ensure  the  purity  of  the  acid 
used  for  pharmaceutical  purposes  or  in  the  preparation  of 
preservatives  of  different  kinds. 


Erratum. 

In  the  May  number  of  this  Journal,  page  473,  line  35 
from  bottom  of  column  1,  instead  of  "  This  smokeless 
powder  has  been  adopted  by,"  read  "  This  smokeless  powder 
has  been  adopted  for  trial  by." 
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I.-GENEEAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

The  Griffin  Holler  Mill.     Eng.  and  Mining  J.  49,  589. 

Tins  mill,  designed  for  the    pulverisation  of   wet  or   dry 

ores,  phosphates,  cements,  carbon,  and  hard  and  refractory 
substances,  receives  its  motive  power  from  the  vertical 
shaft  which  runs  in  two  self-adjusting  journal  bearings 
bolted  to  the  timbers  in  the  mill  building,  or,  independently 
of  this,  to  a  specially  devised  timber  or  iron  frame.  The 
step  hearing  which  carries  the  weight  of  all  the  running 
parts  is  fastened  to  the  lower  journal  box  and  may  be  raised 
or  lowered  as  the  accurate  adjustment  of  the  working  parts 
of  the  apparatus  requires.  A  smoothly  running  universal 
joint  connects  the  perpendicular  shaft  at  its  lower  end  with 
the  roller  shaft;  to  the  latter  is  secured  the  cylindrical 
crushing  roll,  which  on  the  revolution  of  the  shaft  moves 
freely  about  in  a  ring  or  die  (weighing  260  lb.  and  encased 
in  a  base  or  pan),  and  by  centrifugal  force  presses  against 
the  inner  surface  of  the  ring. 


•  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plus  postage,  to  Mr.  H.  Reader  Lack, 
Comptroller  of  the  Patent  Onice,  Southampton  Buildings,  Chancery 
Lane.  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows: — 

It  tho  price  does  not  exceed  s,f \d. 

Above  Sd.,  and  not  exceeding  \s.  lit/ Id. 

„      U.6d 2s.  id Hd. 

,.       it.  Ill,       ..  „  SJ.  id 2d. 


When  the  material  to  be  pulverised,  after  crushing  in  a 
roek  breaker  to  1  in.  cubes,  is  introduced  into  the  pan  through 
an  automatic  feeder,  it  is  stirred  up  by  the  12  lb.  shoes  or 
plows  attached  to  the  lower  side  of  the  roll,  and  then  is 
thrown  against  the  ring  and  crushed  by  the  roll.  When 
sufficiently  tine  the  pulverised  material  passes  through 
screens  at  the  base.  It  is  then  carried  off,  in  a  special 
conveyor,  through  openings  in  the  bottom  of  the  pan  out- 
side  of  the  screens.  The  screening  arrangement  operates  so 
efficiently  as  to  give  passage  to  four  tons  an  hour  of 
phosphate  rock,  90  per  cent,  of  which  would  pass  through  a 
60-mesh  screen.  A  fan,  attached  to  the  shaft  above  the  roll 
and  cased  in  with  it,  forces  air  through  the  screens  into  tho 
discharge  and  keeps  the  dust  within  the  mill. 

For  wet  grinding,  a  trough  is  substituted  for  the  openings 
in  the  bottom,  and  the  fan  is  omitted;  otherwise  the  con- 
struction is  the  same. 

The  mill  is  said  to  grind  from  lj  to  4  tons  per  hour,  at 
150 to  175  revolutions  per  minute,  according  to  the  character 
of  the  material,  consuming  about  20  horse-power,  though 
an  engine  rated  at  25  horse-power  is  preferable  to  one 
of  nominal  20  horse-power.  The  even  distribution  of 
the  material  to  he  acted  on,  its  quick  discharge  when 
finished,  and  the  uniformity  of  the  work  as  to  fineness,  are 
indicated  by  the  fact  that  37  tons  400  1b.  of  Charleston 
phosphate  rock  were  pulverised  in  nine  hours,  and,  when 
sampled  and  tested  with  standard  screens,  showed  91" 5  per 
cent,  able  to  pass  through  a  60-mesh  and  84  per  cent, 
through  an  80-mesh. 

The  mill  occupies  4|  sip  ft.,  weighs  G.000  lb.,  and  requires 
hut  little  attendance.  The  repair  is  so  slight  that,  in  a 
certain  ease  1,500  tons  of  Charleston  rock  were  ground  with- 
out causing  a  measurable  wear.  The  wealing  parts,  i.e.,  the 
ring,  the  tire  of  the  roll  (weighing  100  lb.),  and  the  shoes, 
are  easily  removed  and  replaced.  The  heaviest  piece  is 
the  pan  (2,400  lb.),  which  could  be  seetionalised.  Outside 
of  this  no  part  weighs  over  300  lb.  The  journal  bearings  are 
several  feet  away  from  the  mill,  run  cool,  and  consume  about 
half  a  [lint  of  oil  for  10  hours.  The  vibration  of  the  apparatus, 
when  based  on  a  good  foundation,  is  light.  (Compare  this 
Journal,  1889,  IDC.) 


PATENTS. 


Improvements  in  Apparatus  for  Separating  Liquids  from 
Solid  Matters  Suspended  therein.  II.  J.  Iladdau, 
London.  From  Gaillct  and  Hue't,  Lille,  France.  Eng. 
Pat  972,  February  22,  1883.     (Second  Edition.)     Si/. 

Tins  invention  has  for  its  object  the  separation  of  solid 
particles  from  the  liquids  in  which  they  are  suspended,  and 
is  particularly  applicable  for  the  clarification  of  water  used 
for  feeding  boilers,  or  other  purposes. 

The  apparatus  consists  chiefly  of  a  vertical  vessel 
containing  a  number  of  parallel  partitions,  inclined  at 
an  angle  of  about  40°  and  alternately  riveted  to  the 
opposite  sides  of  the  vessel.  These  partitions  are  also 
inclined  sideways  at  an  angle  of  45,  and  form  a  series  of 
compartments.  The  mixture  of  solid  and  liquid  matter  is 
caused  to  flow  alternately  upwards  and  downwards  between 
the  inclined  plates,  and  sufficient  space  is  allowed  for  the 
solid  particles  which  glide  over  the  inclined  partitions  to 
settle  at  the  bottom  of  the  channels  formed  by  the  plates, 
and  from  which  they  can  be  easily  removed.  In  removing 
impurities  from  water  by  means  of  chemical  precipitation, 
the  chemicals  to  In-  dissolved  are  placed  in  a  vessel  near  the 
separating  apparatus,  both  vessels  being  supplied  with  water 
from  the  same  tank  through  two  outlets  and  two  adjustable 
valves.  The  proportion  between  the  liquid  to  be  purified 
and  the  dissolving  liquid  can  thus  be  regulated  and  kept 
constant. — E.  S. 


Improved  Method  of  and  Means  for  Separating  Solids 
from  Liquids.  W.  Hueks,  London.  Eng.  Pat.  6391, 
April  15,  1889.     6d. 

In  this  patent,  which  consists  of  improvements  on  Eng.  Pat. 
2528  of  18S9  (this  Journal,  1X89,  694),  centrifugal  force  is 
used. to  separate  the  solid  matter  from  the  liquid. 
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A  hollow  circular  chamber  is  formed  in  two  parts,  which 
can  be  connected  together  at  their  circumference  by  a 
water-tight  joint,  but  can  be  opened  or  closed  at  will  whilst 
in  motion  by  a  lever  attached  to  the  upper  half.  Inside  is 
a  hollow  disc,  having  inlets  and  outlets,  and  is  rotated  by 
a  shaft  independently  of  the  chamber,  and  is  provided  with 
perforated  plates  or  wire  gauze  to  intercept  the  solid 
matter.  Other  perforations  or  diaphragms  are  also  used 
elsewhere.  The  liquid  enters  through  a  hollow  spindle, 
rotating  in  a  gland,  at  the  bottom  of  the  chamber,  and 
escapes  through  an  outlet.  The  centrifugal  action  caused 
by  the  rotation  of  the  disc  causes  the  solid  matter  to  be 
driven  towards  the  circumference,  from  which  it  can  be 
removed  by  raising  the  top  half  of  the  chamber.  There  are 
nine  claims. — E.  S. 


Improvements  in  the  Construction  of  Apparatus  used  for 
Expelling  Liquid  from,  and  Compressing  Semi-fluid  or 
Plastic  Substances.  J.  Price,  London.  Eng.  Pat.  6861, 
April  24,  1889.  Sd. 
The  improvements  relate  to  the  construction  of  moulds 
employed  in  or  in  combination  with  presses  for  expelling 
liquids,  or  expressing  moisture  from  solid  or  insoluble 
substances,  when  held  in  a  fluid  or  plastic  condition,  where 
it  is  required  to  separate  the  liquid  from  the  solid  portion. 
The  invention  is  intended  to  remove  the  difficulty  experienced 
in  removing  the  pressed  material  from  the  mould  without 
affecting  its  shape  or  sharpness  of  outline.  The  head  and 
bed-plate  of  the  press  are  provided  with  loose  plates,  which 
form  the  top  and  bottom  of  the  mould,  and  which  may  have 
any  design  on  or  attached  to  them.  The  sides  of  the  mould 
are  capable  of  a  certain  amount  of  vertical  motion.  The 
material  having  been  compressed,  the  plunger  is  secured, 
and  the  sides  of  the  mould  are  then  slid  upwards  or 
downwards  clear  of  the  compressed  material  and  the  loose 
plates.  These  plates  are  then  securely  locked  in  position, 
and,  the  plunger  being  withdrawn,  the  plates  and  pressed 
material  can  be  removed  in  one  piece  and  placed  aside  until 
dry,  when  the  plates  may  be  removed. 

Preferably,  the  mould  is  combined  with  an  arrangement 
of  perforated  plates  and  filtering  media  described  in  Eng. 
Pat.  8491,  1888  (this  Journal,  1889,  563).— E.  S. 


Improvements  in  Vacuum  iJistillinij  and  Evaporating 
Apparatus.  J.  Foster,  Sunderland.  Eng.  Pat.  7343, 
May  2,  1889.      l.v.  \d. 

This  invention  embraces  the  construction  and  arrangement 
of  parts  of  apparatus  for  the  distillation  and  evaporation  in 
vacuo  of  sugar  or  other  liquids,  the  process  being  carried 
out  in  two,  three,  or  more  vessels,  on  the  principle  of  the 
"  triple-effet "  apparatus.  The  object  is  to  secure  greater 
convenience  in  the  arrangement  of  the  various  parts,  and  to 
obtain  increased  heating  surface  with  a  higher  degree  of 
efficiency  of  evaporation  or  distillation  than  has  hitherto 
been  achieved.  The  evaporation  vessels  are  of  the  tubular 
kind,  disposed  either  vertically  or  horizontally,  the  tubes 
being  fitted  in  cylindrical  vessels  with  suitably  constructed 
end  chambers.  The  liquid  is,  by  preference,  passed  through 
the  tubes,  the  separation  of  the  vapour  taking  place  in  the 
end  chamber,  whence  the  vapour  is  led  around  the  tubes  of  the 
next  vessel,  whilst  the  liquid  proceeds  to  pass  through  them. 
The  specification  fully  describes  and  illustrates  the  various 
details.  There  are  nine  claims,  the  first  referring  to  the 
various  modes  of  combination  ;  the  third  claim  for  the  duplex 
and  return  end  chambers ;  the  sixth  for  the  distribution  of 
the  liquid  through  the  apparatus,  and  for  its  retention  in  any 
vessel  without  interfering  with  the  rest;  and  the  seventh 
claim  for  the  introduction  of  vense  contractu-  at  the  tube 
entrances,  for  the  regulation  of  the  speed  of  the  passing 
liquid,  seem  to  be  the  most  important. — B. 


Improvements  in  the  Method  of  and  Means  for  Treating  or 
Washing  Crushed  Ores,  Coal,  and  similar  Materials. 
O.  Bilharz,  Freiberg,  Germany.  Eng.  Pat.  7500,  May  4, 
1889.     Is.  Id. 

See  under  X.,  page  626. 


An  Improved  Separating  or  Assorting  Machine  for 
Granular  or  Pulverulent  Materials  or  Subslajices. 
P.  Janssen,  Hamburg.    Eng.  Pat.  8119,  May  15,  1889.    6<f. 

The  assorting  machine  consists  of  a  closed  sieve  frame,  in 
which  one  or  more  sieves,  having  a  zigzag  formation,  are 
arranged,  one  below  the  other.  The  frame  is  suspended  on 
four  rods,  so  that  it  may  move  freely,  motion  being  imparted 
to  it  by  disc  cranks  moved  by  bevel  wheels.  The  material  to 
be  sorted  is  brought  through  funnels.  As  the  finer  material 
passes  through  the  sieves,  the  coarser  parts  are  successively 
urged  to  the  outlets  by  the  motion  given  to  the  frame  and 
by  the  particular  zigzag  formation  of  the  sieves. 

The  arrangement  of  zigzag  surface  of  the  sieves  has  the 
advantage  of  allowing  the  direction  of  motion  of  the  sieves 
or  sieve  frame  to  be  varied  as  necessity  requires,  the  matter 
being  always  urged  forwards  from  the  inlet  to  the  outlet. 

— 1?..  &. 


Improvements  in  Evaporating  or  Condensing  Milk  and 
other  Liquids.  W.  P.  Branson  and  H.  W.  Neild,  London. 
Eng.  Pat.  8882,  May  28,  1889.  6d. 
The  improvement  consists  in  admitting  a  small  quantity  of 
air  into  the  vacuum  pan,  below  the  liquid  which  is  being 
evaporated  or  condensed,  for  the  purpose  of  preventing  an 
undue  accumulation  of  the  froth.  The  air  pipe,  at  its  outer 
(and  upper)  end,  is  fitted  with  a  tap,  by  which  the  passage 
of  air  can  be  controlled.  An  inlet  pipe  of  about  half  an  inch 
in  diameter  is  said  to  be  sufficient  for  a  vacuum  pan  6  ft.  in 
diameter. — E.  S. 


Improvements  in  Filtering  and  in  Filter  Presses.  F.  N. 
Mackay,  London.  From  J.  Baxter  and  J.  Muter,  Ban- 
goon,  Burmah.     Eng.  Pat.  8928,  May  29,  1889.     Gd. 

The  object  is  to  control  the  temperature  of  liquids  during 
filtration  in  filter  presses.  The  invention  consists  :  "  (1.)  In 
causing  a  heating  or  refrigerating  fluid  to  circulate  on  one 
side  of  filter-press  plates  or  trays  whilst  filtration  is  being 
conducted  on  the  other  side  of  the  said  plates  or  trays." 
(2.)  "  In  making  the  trays  with  ways  or  passages  there- 
through, and  in  connecting  such  ways  or  passages  to 
appliances  of  any  usual  or  suitable  construction  for  causing 
heating  or  cooling  liquids  to  circulate."  (3.)  "  In  construct- 
ing filter  presses  in  such  a  manner  that  the  material  to  be 
filtered,  and  the  heating  or  refrigerating  fluid,  may  be 
contained  between  alternate  plates  or  trays." — E.  S. 


Improvements  in  Apparatus  for  Evaporating  Liquids. 
IX  B.  Morison,  Hartlepool.  Eng.  Pat.  9041,  May  31, 
1889.      lid. 

These  improvements  refer  to  the  details  of  connexions  used 
in  apparatus  in  which  water  or  other  liquid  is  evaporated  in 
closed  vessels  by  means  of  coils  of  steam  pipes,  the  rising 
vapour  being  conducted  away  for  any  desired  purpose. 
The  principal  object  is  to  facilitate  the  cleaning  of  the  coils. 
There  are  three  sheets  of  drawings  and  four  claims. — B. 
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Improvements  in  the  Treatment  of  Sea  Water  for  Marine 
Boilers.  W.  Bramley,  Middlesbrough.  Eng.  Pat.  9246, 
June  4,  1889.  4<i. 
As  the  scale  formed  in  marine  boilers  supplied  with  sea 
water  consists  of  calcium  sulphate,  the  present  invention 
seeks  to  remove  the  lime  from  sea  water  by  precipitating 
with  a  mixture  of  sesquicarbonatee  of  sodium  and  potassium, 
and  leaving  the  magnesia  in  solution. — G.  H.  B. 


Improvements  in  Vacuum  Drying  Apparatus.  J.  Brown 
and  G.  Johnston,  Glasgow.  Eng.  Pat.  9850,  June  15, 
1889.  8d. 
The  apparatus  consists  of  an  upright  iron  cylinder  with  flat 
ends,  which  are  strengthened  for  resisting  a  partial  vacuum 
maintained  within,  for  facilitating  the  drying  of  the 
substances  under  treatment,  such  as  granular,  fibrous  or 
powdery  materials.  The  cylinder  contains  a  number  of 
superimposed  circular  hollow  trays,  heated  by  steam,  which 
circulates  through  pipes  from  one  tray  to  the  other.  An 
upright  shaft  passing  through  the  centre  openings  «f  the 
aunuli  puts  in  rotation  a  number  of  arms  with  stirrers 
which  sweep  the  upper  surfaces  of  the  trays  and  deliver  the 
materials  from  one  to  the  other  through  suitably  placed 
openings.  In  order  to  facilitate  the  feeding  in  of  the 
material  at  the  top,  and  the  withdrawal  of  the  dried  material 
below,  without  affecting  the  vacuum,  a  special  hopper  with 
valve  has  been  designed,  of  which  the  accompanying 
illustrations  give  an  idea.  The  figures  represent  a  longitudinal 
and  two  cross  sections. 

Fig.  1. 


Pig.  2. 


Fig.  3. 


The  valve  consists  of  the  conical  plug  Ll,  bedded  across 
the  hopper  casting  L,  similarly  to  the  plug  of  an  ordinary 
cock.  The  plug  is,  however,  not  pierced  through,  but  is 
only  provided  on  one  side  with  a  trough-like  recess  L2 
which  receives  the  material  when  turned  to  the  top,  and  drops 
it  when  turned  down,  at  the  same  time  preserving  a  close 
joint  against  the  vacuum.  For  the  purpose  of  disengaging, 
from  the  sides  of  the  recess,  moist  materials  that  would 
otherwise  adhere,  the  loose  plate  L3  is  introduced,  the 
weight  of  which  starts  the  movement.  It  may  be  further 
assisted  by  a  spring  or  by  a  hollow  tube  L*  of  thin  flexible 
material  and  suitable  shape,  which  being  filled  with  air 
and  hermetically  sealed,  expands  when  turned  towards  the 
vacuum  in  the  cylinder,  and  drives  the  plate  before  it. 
There  are  two  sheets  of  drawings  and  three  claims. — B. 


Method  of  and  Apparatus  for   Effecting  the  Thawing  of 

the  Refrigerating  Pipes  of  Air  Refrigerators.    C.  Linde, 

Wiesbaden,  Germany.  Eng.  Pat.  10,918,  July  6,1889.  6<j. 

The  proposed  method  applies  to  that  class  of  refrigerating 

apparatus  (represented  by  the  accompanying  diagram)  iu 


\ 

C3    ■■: 


i: 


-»r^iccqi — v 


Z2 


Hcoai->f^2 


-ttcai— 

Htoai— 

d3 


HI- 


d' 


which  the  air  comes  in  contact  with  pipes  cooled  by  the 
volatilisation  of  a  liquid  such  as  ammonia  or  carbonic  acid 
contained  within  them.    P  represents  the  compressing  pump, 


C  the  condenser,  L1,  L",  and  L3,  are  air  refrigerators, 
simultaneously  acting  as  vaporisers  of  the  volatile  liquid. 
The  compressed  vapours  pass  through  pipe  D  into  C,  thence 


June  30, 1890.]       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


595 


the  resulting  liquid  through  V  and  valve  K  into  the 
refrigerators  through  the  cocks  a1,  a-,  and  a3,  whilst  cocks 
<*',  r-,  c3  are  closed.  After  evaporation  the  position  of  the 
cocks  is  reversed  and  the  vapours  drawn  back  through 
pipe  S  to  the  pump.  If  now  coil  L2,  for  instance,  should 
require  to  be  thawed,  the  cocks  a-  and  c-  are  closed,  and  the 
auxiliary  cocks  and  passages  b-  and  d2  opened,  connecting 
the  system  L':  with  the  compression  pipes  from  the  pump 
and  with  the  liquid  pipe  F.  Through  the  latter  the  liquid 
condensed  within  L-  during  the  thawing  process,  will  return. 
Upon  resetting  the  cocks  as  at  starting,  refrigeration  again 
commences.     There  are  two  claims. — B. 


II.-FUEL,  GAS,  AND  LIGHT. 

On  the  Different  Forms  of  Graphite  and  their  Corre- 
sponding  Chemical  Derivatives.  Berthelot  and  Petit. 
Compt.  Rend.  110,  101—106. 

Bekthklot  has  previously  put  forward  the  view  that  the 
allotropic  forms  of  carbon  are  really  different  polymers  of 
the  element  (Ann.  Chim.  Phys.  [4],  9,  475,  and  [4], 
19,  39G).  They  give  rise  by  the  processes  of  oxidation 
and  hydrogenation  to  compounds  of  corresponding  com- 
plexity. Thus  the  oxidation  of  the  graphites  in  the  wet 
way  at  a  low  temperature  yields  certain  ternary  compounds, 
the  first  of  which  was  discovered  by  Brodie  (graphitic  acid). 
Berthelot  lias  since  shown  that  there  are  several  graphites 
of  distinct  chemical  nature,  each  one  giving  rise  to  (1)  a 
" graphitic  oxide ;  "  (2)  a  "hydrographitic  oxide;"  (3)  a 
"  pyrographitic  oxide ;  "  and  from  these  the  original  form  of 
graphite  can  again  be  obtained  (Ann.  Chim.  Phys.  [4],  19, 
405). 

The  authors  employ  the  methods  described  in  the  memoir 
referred  to,  to  prepare  the  graphitic  and  pyrographitic 
"oxides"  of  various  species  of  graphite. 

1.  Graphite  from  Cast  Iron. — The  "oxide"  corresponds 
to  an  empirical  formula  C7H203,  or  its  multiple  C2,Hs012, 
which  is  used  not  as  a  rational  formula,  but  for  the  sake  of 
comparison  with  other  compounds.  The  oxide  is  neutralised 
by  54  per  cent,  of  BaO,  hence  its  least  formula  is  C7H203.  It 
deflagrates  suddenly  when  heated  to  a  certain  temperature. 

Heated  in  a  sealed  tube,  the  following  reaction  takes 
place— 2  CjsHgOu  =  4  CO;  +  6  CO  +  5  H20  +  C46H605. 

The  formula  of  the  pyrographitic  oxide,  C46H605,  thus 
obtained  was  determined  by  analysis  and  by  neutralising 
with  baryta  (being  saturated  by  10  per  cent,  of  BaO). 

2.  Amorphous  Graphite  or  Plumbago. — The  oxide  corre- 
sponds either  to  a  formula  C^H^Ojo  +  H20,  or  to  C^HgOu- 
On  heating  in  a  sealed  tube  the  corresponding  pyrographitic 
oxide  was  obtained  as  before — 

CsHooOjo,  H.,0  =  5  CO.  +  7  CO  +  8  H.,0  +  C44H606. 

3.  Electric  Graphite. — This  substance,  formed  by  the 
transformation  of  the  carbons  in  the  electric  arc,  could 
only  be  obtained  in  small  quantity,  and  was  not  free  from 
ordinary  carbon.  It  yielded  a  "  graphitic  oxide "  corre- 
sponding to  a  formula  CgHmO^,  or  else  C16H60u.  The 
authors  had  too  little  substance  to  investigate  its  decom- 
position by  heat. 

They  point  out  the  great  difference  of  composition  in  the 
three  graphitic  oxides  (C  =  62- 7  per  cent.,  C  =  56 -2  per 
cent.,  C  =  51  95  per  cent,  for  cast-iron  graphite,  plumbago, 
and  electric  graphite  respectively),  and  suggest  that  they 
may  be  regarded,  either  (1)  as — 

CjsO^  +  4  H20, 
GjsOjo  +  5  H„0, \ 
C2S024  +  5  H„0, 


or  (2),  and  preferably,  as — 

C2,Os  +  4  H20, 
C~,09  +  4  H„0, 
C1609  +  3  H.,0. 

These  formulae  note  the  fact  that  the  hydrogen  has  been 
taken  up  (in  all  probability)  as  water. 

The  authors  prefer  the  second  series  of  formula?  as 
extending  Brodie's  suggestion  that  the  graphites  are  distinct 
radicles. 

The  paper  is  followed  by  a  thermo-chemical  investigation 
of  the  compounds  described  (Compt.  Rend.  HO  106 — 
109).— P.  J.  H. 


Manufacture  of  Ammonium  Chloride  from  By-Products  in 
Gas  Manufacture  and  Metallic  Chlorides.  Dubosc  and 
Heuzey.    Bull.  Soc.  Ind.  Rouen,  1889,  438—442. 

See  under  VII.,  page  614. 


PATENTS. 

A  Method  of  and  Apparatus  for  altering  the  Proportions 
of  Mixed  Gases.  S.  Fox  and  E.  Blass,  Leeds.  En<*. 
Pat.  6129,  April  10,  1889.     6d. 

The  invention  relates  to  a  method  of  altering  the  pro- 
portions of  the  gases  in  a  gaseous  mixture  by  eliminating 
or  removing  from  such  a  mixture  definite  quantities  of  the 
respective  gases  by  compressing  the  mixture  in  presence 
of  a  suitable  absorbent,  such  as  water ;  the  compressed 
gaseous  mixture  or  absorbent  is  utilised,  under  pressure,  to 
aid  in  driving  the  compressing  pump,  the  rest  of  the  power 
required  for  driving  the  pump  being  provided  by  any 
suitable  motor. — F.  S.  K. 


An  Improved  Process  of  and  Apparatus  for  Manufac- 
turing Heating  and  Illuminating  Gas.  B.  Looniis, 
Hartford,  Connecticut,  U.S.A.  Eng.  Pat.  9279,  June  4, 
1889.     llif. 

Br  this  process  a  high-grade  heating  gas  can  be  cheaply 
produced,  and  this  gas  may  be  carburetted  or  enriched  with 
hydrocarbon  oil  or  vapour,  which  is  "  fixed "  by  finally 
passing  through  heated  retorts  or  brickwork  flues. 

The  producer  is,  as  usual,  of  firebrick  (iron  cased),  but 
a  special  feature  is  that  in  making  the  producer-gas  the  air 
supply  is  drawn  in  at  the  top,  the  gas  being  drawn  away  at 
the  bottom  by  means  of  an  exhauster.  Many  advantages 
are  claimed  for  his.  Dust  and  ashes  are  blown  down, 
and  the  formation  of  clinker  prevented,  while  the  oily  and 
tarry  vapours  from  the  top  layers  of  fresh  coal  are  drawn 
down  into  the  heated  coal  below,  and  converted  into 
valuable  carburetted  hydrogen  gas.  Fresh  fuel  can  be 
more  rapidly  and  uniformly  charged,  as  the  charger  can 
work  on  the  top  and  inspect  the  interior  of  the  furnace. 
Waste  heat  from  the  gas  is  used  to  superheat  the  steam 
for  the  water-gas,  while  the  producer-gas  is  led  through, 
and,  if  desired,  burned  with  air  in  the  retort  chamber,  and 
then,  after  passing  through  a  cooler,  is  drawn  through  the 
exhauster.  The  water-gas  is  taken  off  some  little  way 
down  from  the  top,  which  prevents  the  melting  and  caking 
of  the  upper  fresh  layers  of  coal.  This  water-gas  is  mixed 
with  the  oil  or  vapour  by  means  of  a  spray  and  a  rotating 
arrangement,  and  then  led  through  the  heated  retorts  or 
flues  to  be  fixed,  which  heating,  in  this  case,  being  gradual, 
ensures  the  gradual  expansion  and  gasification  of  the  oil 
vapour.     This  will  be  clearly  explained  b_v  the  illustration. 

A  is  the  producer  and  c  the  cone-shaped  top  (shown  also 
in  detail),  F'  is  the  main  for  producer-gas,  n  being  brick- 
work to  absorb  heat  for  subsequent  superheating  of  the 
steam.  A'  is  the  retort  chamber,  where  the  gas  may  be 
burnt  with  air,  H  the  cooler,  T  the  exhauster,  Y  a  ball  valve 
leading  to  the  chimney,  which  is  closed  if  producer-gas  is 
wanted  at  X  for  boilers  or  otherwise,  E  is  the  outlet  for  the 
water-gas,   R  the  oil  reservoir,  and  L  the   rotary   mixer. 
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Fig.  In. 


Fig.  16 


Fig.  1. 


B  B  the  retorts  where  the  gas  is  finally  heated,  and  L'"  the  I  carbonate  could  he  recovered  by  lixiviation  and  causticised, 
outlet  for  the  finished  illuminating  gas.  There  are  four  and  the  lime  could  be  reburnt,  thus  enabling  the  same 
sheets  of  drawings  and  19  claims  are  made. — D.  A.  S.  materials  to  be  used  over  again. — D.  A  .S. 


Improved  Apparatus  for  Generating  and  Consuming 
Combustible  Gas.  G.  Love,  Quebec.  Eng.  Pat.  9454, 
June  7,  1889.  Cd. 
Two  sets  of  hollow  perforated  bars  or  pipes  are  arranged  in 
a  suitable  furnace  in  such  a  way  that  air  can  be  forced 
through  the  one  series  till  the  fuel  becomes  incandescent, 
and  then  steam  or  vapour  can  be  forced  through  the  other 
series  for  the  production  of  water-gas.  An  air-chamber  is 
provided  at  the  outlet  of  this  generating  furnace  to  supply 
air  for  the  complete  combustion  of  the  gas  so  formed.  The 
application  of  this  furnace  to  a  single-Sued  boiler  is 
illustrated  in  the  specification. — J).  A.  S. 


An   Improvement  in   Regenerative  Gas  Furnaces.     R.  S. 
Cassou.lSrierleyllill.     Kng.  Pat.  10,050,  June  19,  1889.    6d. 

See  under  X.,  page  627. 


Improvements  in  the  Treatment  of  Water-Gas.  W.Crookes 
and  F.  J.  Ricarde- Seaver,  London.  Eng.  Pat.  10,164, 
June  21,  1889.  id. 
The  authors  purpose  rendering  water-gas  non-poisonous  by 
removing  carbonic  oxide  which  as  is  well  known  it  contains, 
in  about  equal  proportions  with  hydrogen.  The  water-gas  is 
passed  over  soda  lime  (preferably  through  several  feet  in  a 
retort)  at  a  good  red  heat ;  sodium  carbonate  is  formed  and 
hydrogen  liberated — 

2  HXaO  +  CO  =  NajC03  +  H3 

which  hydrogen  takes  the  place  of  the  carbonic  oxide,  and 
on  account  of  its  greater  diffusiveness  could  probably  be 
carburetted  or  enriched  easier  than  water-gas  if  desired  for 
illuminating  purposes.  One  thousand  cubic  feet  of  mixed 
gas  would  require  about   320  lb.  of  soda  lime.     The  sodium 


Improvements  relating  to  the  Burning  qfJLiqvid  Fuel  in 

Boiler  Furnaces  and  the  like.     H.  J.   Haddan,  London. 

From  F.  F.  Amoroso,  Venice,  Italy.     Eng.  Pat.   10,392, 

June  26,  1889.     6<f. 

A  cylinder  fitted  with  radiating  holders  tipped  with  wick 

or  asbestos  is  caused  to  rotate.   The  holders  dip  in  turn  into 

an  open  tank  or  tray  containing  oil  which  is  kept  to  a  constant 

level  by  means  of  an  automatic  arrangement.    These  holders, 

rising  continuously  into  the  fire,  burn  fiercely.    It  is  claimed 

that    this    arrangement    is    noiseless,  and  secures    the  best 

distribution  of  the  flame.     Illustrations  are  given  showing 

its  application  to  several  forms  of  boilers. — D.  A.  S. 


A  New  or  Improved  Producer  for  making  Ordinary  Pro- 
ducer-Gas and  ^Yater-Gas  and  Coke.  J.  0.  Johnson, 
Wednesbury.     Eng.  Pat.  10,581,  June  29,  1889.     8d. 

This  producer  consists  of  a  firebrick  chamber  preferably 
wider  at  the  top  than  at  the  bottom.  At  the  base  it  is  sealed 
by  terminating  in  a  trough  of  water  down  through  which  the 
coke  can  be  drawn  by  means  of  a  rake.  There  are  two 
openings  for  the  blast  below  the  middle  of  the  chamber,  and 
there  are  two  outlets  for  gas  at  the  top.  These  are  so 
arranged  that  the  blast  can  be  worked  alternately  from  either 
side,  so  as  to  induce  a  cross  current  through  the  mas-  ,,| 
fuel.  If  coke  or  water-gas  be  required,  the  coke  is  worked 
down  by  means  of  a  rake  into  the  water  and  drawn  out,  while 
the  steam  formed  in  quenching  the  hot  coke  passes  up 
through  the  incandescent  fuel,  producing  water-gas. 

—I).  A.  S. 
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HI-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Acids  of  Low  Carbon  Percentage  occurring  in  Petroleum 

from  Baku.  O.  Aschan.  Her.  23,  867—875. 
About  two  years  ago  the  author  procured  for  the  purpose 
of  this  investigation,  from  Estlander  of  Baku,  about  200 
kilos,  of  crude  naphtha  acids  which  had  been  separated  from 
the  residue  obtained  in  the  purification  of  petroleum  with 
caustic  soda  by  adding  water  to  the  semi-fluid  mass  and 
heating  to  90° — 100°  for  48  hours.  The  clear  solution  was 
then  treated  with  sulphuric  acid,  and  the  acid  thus  obtained 
separated  by  decantation.  The  crude  acid  has  a  light  yellow 
colour  and  petroleum-like  odour,  and  shows  a  specific  gravity 
of  0-9891  at  18°.  When  subjected  to  distillation  at  the 
ordinary  pressure  water  and  hydrocarbons  begin  to  come 
over;  at  2003  the  acid  commences  to  boil  with  partial 
decomposition.  The  greater  portion  boils  above  300°,  only 
one-third  distilling  over  below  this  temperature. 

Hell  and  Meidinger  some  time  ago  isolated  from  crude 
Wallachian  petroleum  an  acid  having  the  formula  ChHoqO*. 
Markownikow  and  Oglobin  obtained  two  acids,  to  which 
they  assigned  the  formula;  C10HlsO.,  and  C^H^O],  whilst 
Kramer  has  recently  isolated  an  acid  of  the  formula  C^H^O.,. 
The  extensive  researches  made  by  Markownikow  appear  to 
show  that  the  acids  belonging  to  the  group  represented  by 
the  general  formula  C„H5n  -2  0«  are  the  carboxylic  acids 
of  hydrocarbons  of  the  C.Hj,  series,  called  naphthenes, 
which  constitute  the  principal  part  of  Caucasian  petroleum. 
The  same  author  has  recently  shown  that  the  naphthenes 
are  hexahydrides  of  benzene  hydrocarbons,  so  that  the 
corresponding  acids  must  be  regarded  as  hexahydroxybenzoic 
acid  and  its  homologues.  Of  these  acids  those  represented 
by  simple  formula?  are  of  the  greatest  interest,  as  the  higher 
homologues,  which  contain  several  isomers,  cannot  be 
iselated  without  considerable  difficulty.  The  author  has 
therefore  separated  and  examined  the  lowest  boiling  acids. 
For  this  purpose  the  crude  naphtha  acid  was  subjected  to 
distillation  and  the  distillate  up  to  270°  collected.  This  was 
then  treated  with  a  5  per  cent  solution  of  caustic  soda,  and 
after  standing  for  two  days  the  petroleum  layer  was  drawn 
off  and  the  aqueous  solution  decomposed  with  sulphuric 
acid.  A  colourless  oil  was  obtained  which  assumed  a  dark 
colour  when  exposed  to  light.  100  kilos,  of  crude  acid  gave 
6  kilos,  of  low  boiling  products.  In  order  to  isolate  the 
various  acids  the  mixture  was  methylated  and  subjected 
to  a  long  series  of  fractional  distillations.  In  this  manner 
the  methyl  ether  of  hexanaphthenecarboxylic  acid  was 
obtained.  It  boils  between  165-5°  and  167"  5";  forms  a 
colourless  oil  of  0-90547  sp.  gr.,  having  an  agreeably  fruity 
odour,  which,  however,  eventually  excites  nausea.  The  free 
acid  was  prepared  by  dissolving  the  ether  in  alcohol,  boiling 
the  solution  with  a  slight  excess  of  potassium  hydroxide, 
and  decomposing  the  potassium  salt  thus  formed  with  an 
acid.  A  yellow  oil  was  obtained  which  after  refining  boiled 
at  215° — 217°,  and  gave  by  analysis  numbers  agreeing  with 
the  formula  C-H12Oo.  Hexanaphthenecarboxylic  acid  is  a 
colourless  oil  possessing  a  strong  odour  of  valerian.  It  has 
a  specific  gravity  of  0-95025  at  18-4°.  Bromine  has  no 
action  at  the  ordinary  temperature,  but  on  heating  substi- 
tution takes  place.  Potassium  permanganate  in  alkaline 
solution  is  gradually  decolourised.  Nitric  acid  causes  slow 
oxidation.  Hexanaphthenecarboxylic  acid  has  strongly  acid 
properties.  It  is  isomeric  with  the  synthetical  methyl- 
pentamethylenecarboxylic  acid  (2:1)  recently  prepared  by 
Perkin,  jun.,  and  Colman.  The  following  salts  have  been 
prepared: — The  potassium  salt  is  readily  soluble  in  water 
and  alcohol,  and  is  highly  hygroscopic.  The  sodium  salt  is 
obtained  from  alcohol  in  the  form  of  indistinct  flat  prisms, 
which  effloresce  on  heating.  The  calcium  salt  is  readily 
soluble  in  alcohol  and  water,  and  crystallises  in  two  forms 
containing  different  amounts  of  water.  The  barium  salt  is 
readily  soluble  in  alcohol,  sparingly  soluble  in  water,  and 
forms  two  modifications.  The  amorphous  salt  contains 
water,  and  the  crystalline  salt  is  anhydrous.  The  silver  salt 
is   spariugly  soluble  in  cold,  more  readily  soluble  in  hot 


water.  The  cadmium  salt  forms  nacreous  lamina;  sparingly 
soluble  in  cold,  readily  soluble  in  hot  water.  The  ammonium 
salt  cannot  be  obtained.  On  drying,  ammonia  is  liberated 
and  the  acid  reproduced.  The  author  has  also  prepared 
the  chloride,  amide,  and  anilide.  The  chloride  boils  at  167° 
— 169°.  The  amide  melts  at  123-5°,  and  is  readily  soluble 
in  alcohol  and  water.  The  anilide  crystallises  in  long  needles 
which  melt  at  93° — 94°.  Of  the  homologues  of  hexa- 
naphthenecarboxylic acid  two  acids  represented  by  the 
formulae  CsHuO.  and  C9H1603  have  been  prepared  in  a  pure 
form;  they  boil  at  237°— 239°  and  251°— 253°  respectively, 
and  their  properties  will  be  described  by  the  author  in  a 
future  communication.— D.  B. 


The  Occurrence  and  Extraction  of  Ozokerite  in  Galicia. 
J.  Shotskv.  Allg.  osterr.  Chemiker-und  Techniker  Zeit. 
1889,  614  and  651. 

Thk  most  important  deposit  of  ozokerite  is  near  Borislaw, 
where  it  occurs  in  a  marl  containing  salt.  The  wax  is 
found  in  irregular  lumps,  sometimes  of  great  size,  or  in 
layers  which  frequently  die  out  completely.  The  neigh- 
bouring rock  consists  of  clay-slate,  marl  and  sandstone. 

The  centre  of  the  basin  is  richest  in  wax  ;  in  some  cases 
masses  of  such  extent  have  been  tapped  that  the  miners 
have  hardly  had  time  to  escape  before  the  workings  were 
filled  with  the  plastic  mineral.  Such  a  deposit  was  recently 
found  in  the  deepest  shaft  at  Borislaw,  at  a  depth  of 
208  metres  (227  yards).  In  general,  however,  the  yield 
of  wax  varies  at  from  2  to  8  per  cent,  of  the  mineral 
extracted.  Ozokerite  was  first  found  in  this  district  in 
1854  by  Doms,  who  was  in  search  of  petroleum  with  which 
much  of  the  ground  is  saturated.  At  first  it  was  regarded 
as  an  unwelcome  companion  to  the  petroleum,  as  it 
frequently  caused  the  timbering  of  the  shafts  to  collapse. 
It  was  not  until  about  20  years  later  that  this  substance 
began  to  attain  commercial  importance,  a  method  having 
then  been  discovered  of  producing  from  it  a  substance 
resembling  bees  wax  and  named  ceresin. 

In  1865  ozokerite,  which  had  previously  been  regarded  as 
a  Crown  mineral,  was  declared  free,  and  the  consequence 
was  that  a  number  of  shafts  were  sunk  in  the  district,  and 
much  speculation  ensued.  The  land  being  parcelled  out  in 
small  plots,  the  shafts  were  sunk  in  the  immediate  neigh- 
bourhood of  each  other,  and  much  waste  and  danger  ensued. 
In  1886  the  present  law  was  passed,  according  to  which  the 
right  of  mining  for  ozokerite  may  he  separated  from  the 
ownership  of  the  land.  The  extraction  is  now  carried  out 
under  official  supervision. 

In  nearly  every  case  the  mineral  is  raised  through  vertical 
shafts  or  pits  over  which  a  wooden  roof  is  erected.  The 
section  of  the  shafts  in  the  first  instance  is  3  to  4  square 
metres  (32  sq.  ft.  to  43  sq.  ft.)  ;  but  when  the  ozokerite 
formation  is  reached,  an  inner  shaft  1  metre  square  (10-76 
sq.  ft.)  is  formed  of  timber,  and  the  space  between  this  and 
the  timbering  of  the  larger  shaft  is  filled  with  a  rich  clay. 
This  construction  is  adopted  to  exclude  the  surface-water, 
which  is  kept  down  by  hand-pumps  during  sinking.  From 
the  bottom  of  the  shafts  levels  are  driven  into  the  ozokerite 
ground,  the  richer  portions  being  raised  and  the  refuse 
used  to  fill  up  the  old  workings.  The  softer  parts  of  the 
marl  are  dislodged  by  means  of  pick  or  wedge  ;  but  where 
the  rock  is  hard,  and  the  permission  of  the  mining  autho- 
rities can  be  obtained,  dynamite  is  used.  The  mineral  is 
raised  by  hand  in  skips  or  tubs  holding  40  to  50  kilos. 
(88  to  110  lb.).  Hand-ventilators  are  used  for  the  purpose 
of  ventilation,  but  explosions  of  gas  are  not  uncommon, 
especially  after  Sundays  and  holidays.  Fatal  accidents 
are,  however,  rare.  Safety-lamps  are  used  in  all  the  mines. 
The  timbering  of  the  shafts  requires  constant  renewal  and 
repairs  ;  in  some  cases  it  is  almost  impossible  to  keep  the 
shafts  perpendicular. 

The  water  is  usually  raised  in  tubs,  and  much  difficulty 
is  experienced  in  getting  rid  of  it  after  it  reaches  the  surface, 
on  account  of  the  numerous  shafts  and  the  broken  nature 
of  the  ground.  The  mineral,  when  it  leaves  the  tubs,  is 
sorted  by  hand.  The  waste  rock  is  picked  out  and  tipped 
to  spoil,  lumps  of  ozokerite  are  specially  selected,  and  the 
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remainder  of  the  rock,  containing  fragments  of  wax,  is 
tipped  into  tanks  full  of  water.  On  being  well  stirred 
most  of  the  wax  rises  to  the  surface  and  is  skimmed  off. 
The  residue  still  contains  from  2  to  3  per  cent,  of  wax. 
The  quantity  of  waste  mineral  being  considerable,  and  the 
distance  between  the  shafts  small,  a  special  railway  has 
been  built  to  remove  the  residues  from  the  immediate 
neighbourhood  of  the  mines. 

Only  one  attempt  has  been  made  to  mine  on  a  large  scale 
for  ozokerite.  In  this  ease  a  circular  shaft,  2  metres  (6  ft. 
7  in.)  in  diameter  and  lined  with  iron  tubbing,  was  sunk 
outside  the  ozokerite  zone,  and  the  deposit  was  reached 
by  galleries.  Trucks  holding  500  kilos.  (1,102  lb.)  were 
used,  and  both  ventilation  and  pumping  were  done  by 
steam-power.  The  operations  on  a  large  scale  do  not, 
however,  seem  to  have  been  successful,  the  French  company 
which  carried  them  out  having  now  ceased  working. 

The  production  of  ozokerite  in  the  Borislaw  district 
amounted  in  1887  to  9G  per  cent,  of  the  total  output  in 
Galicia,  and  was  valued  at  152,900/. 


On  Homologues  of  Anthracene  and  Anthraquinone.  K. 
Elbs.  J.  prakt.  Chem.  41,  121 — 151.  Conclusion.  (See 
this  Journal,  1890,  276—278.) 

1:2:4  Trimethylanthracene — 

C61I4  :  (C2H2)  :  C6H .  (CH3)3  [CH3  :  CH3 :  CH3  =  1 :  2  :  4] . 

In  white  fluorescent  plates,  melting  at  244°,  described 
by  Gresly  (J.  Chem.  Soc.  188G,  1028)  by  distillation  of 
pseudocumenephthaloylic  acid  with  zinc  dust.  When 
oxidised  by  chromic  acid  in  glacial  acetic  acid  it  yields 
1:2:4  trimethylanthraquinone,  melting  at  162°.  An  unstable 
picric  acid  derivative  was  obtained  in  red-brown  needles 
melting  at  145.° 

1:2:4  Trimethylanthraquinone — 

CnH4  :  C'A  :  C6H .  (CH3)3  [CH3  :  CH3  :  CH3  =  1 :  2  :  4] . 
In  long  yellow  needles,  melting  at  162° — 163°,  and  subliming 
without  residue ;  soluble  with  difficulty  in  alcohol,  more 
readily  in  ether,  benzene,  and  xylene.  A  careful  detailed 
description  is  given  of  its  preparation'  from  pseudocumene- 
phthaloylic acid.  Warmed  with  zinc  dust  and  alkali  it 
becomes  a  blood-red  liquid ;  with  sodium  amalgam  and 
absolute  alcohol  a  garnet  red  solution. 

By  reduction  of  1  : 2  :  4  trimethylanthraquinone  with  zinc 
dust  and  ammonia  the  author  obtained  a  hydrocarbon  in 
colourless  plates,  melting  at  64°,  becoming  yellow  and 
lowered  in  melting  point,  on  exposure  to  air.  (Compare 
this  Journal,  1890,  277.)     This  he  considers  to  be — 

Trimethylanthracylene — 

CH3 

/C\    I 
C17Hl4  =  (?)  C6H  /      \c6H(CH3)3 

H 

A  picric  acid  derivative  was  prepared  in  dark-red  needles 
melting  at  134°,  decomposing  on  exposure  to  air  and  light. 
The  broiniuation  of  Trimethylanthracylene  gave  a  dibromo 
derivative,  C)-H,<>Br:,  crystallising  from  carbon  disulphide 
in  somewhat  large  yellow  transparent  prisms,  with  difficulty 
soluble  in  alcohol,  and  melting  at  105°. 

1:2:4  Anthraquinone  tricarboxylic  acid — 

C6H4 :  C202 :  C6H  •  (C02H)3  [C02H  :  CO„H  :  COJI  =1:2:4] 

In  yellowish  white  nodules,  almost  insoluble  in  water,  but 
easily  soluble  in  alcohol ;  it  neither  melts  nor  decomposes 
at  320°.  By  oxidation  of  1:2:4  trimethylanthraquinone 
with  dilute  nitric  acid  it  formed  a  red  coloured  solution 
with  ammonia,  but  the  salt  was  not  obtained  pure.  Its 
monosodium  salt  (yellow,  with  2  mols.  H20)  ;  its  disodium 
salt  (yellowish-red,  with  3  mols.  H„0)  ;  its  normal  sodium 
(blood-red),  calcium  (rose-red),  copper  (green),  lead 
(yellow),  and  silver  (ml)  salts  are  described.  The  ethyl 
salt  occurs  in  small  yello™  lustrous  plates,  melting  at  125°. 


1:2:4  Anthracene  tricarboxylic  acid — 

C6H4 :  (C2HS)  :  C6H .  (CO.,H)3  [C02H :  C02H :  C02H  =1:2:4] 

A  deep  yellow  precipitate,  insoluble  in  water  but  soluble  in 
alcohol,  petroleum  spirit,  and  benzene.  It  has  no  definite 
melting  point,  hut  at  over  260°  it  sublimes,  giving  a  red 
sublimate,  which  is  probably  the  anhydride. 

Prepared  by  reduction  of  the  preceding  acid  with  zinc  dust 
and  ammonia.  The  solutions  of  the  alkali  salts  are  greenish- 
yellow  with  blue  fluorescence.  The  silver  salt  is  greenish- 
yellow.  By  nitrification  of  1  :  2  :4  trimethylanthraquinone 
three  nitro-compounds  are  formed,  two  isomeric  mono- 
compounds  and  one  dinitro-compound. 

The  author  terms  the  two  former  I.  and  II.  respectively. 
1:2:4  Mononitro-trimethylanthraquinone  I.  is  a  red 
powder  insoluble  in  petroleum  spirit,  alcohol,  and  ether,  but 
soluble  with  difficulty  in  acetic  acid,  chloroform,  carbon 
disulphide,  and  acetone,  but  easily  soluble  in  boiling  xylene 
and  benzene,  melting  with  decomposition  at  195° — 200J,  and 
subliming  in  small  yellow  needles. 

The  1:2:4  nitro-anthraquinone  tricarboxylic  acid  forms 
in  yellow  crystals  insoluble  in  water,  but  soluble  in  alcohol, 
ether,  &c.  It  melts  with  decomposition  at  308° — 310°.  The 
three  sodium  salts  (clear  yellow,  purple-red,  and  blood-red) 
are  described,  and  also  the  normal  calcium,  barium,  strontium, 
nickel,  cobalt,  lead,  copper  and  silver  salts.  The  amido  acid 
was  obtained  in  small  deep-red  plates,  melting  at  210°, 
soluble  in  boiling  water  and  in  alcohol. 

Mononitroanthraquinone  II.  crystallises  badly  and  could 
not  be  obtained  pure.  It  is  a  pale  red  precipitate  decom- 
posing at  180°,  insoluble  in  alcohol  and  ether  but  soluble  in 
glacial  acetic  acid,  benzene  and  xylene.  The  corresponding 
tricarboxylic  acid  formed  yellowish-red  crystals  soluble  with 
difficulty  in  water,  easily  in  alcohol,  ether,  and  benzene, 
and  melting  with  decomposition  between  360°  and  370°. 
Its  three  sodium  salts  (all  red)  its  neutral  calcium,  barium, 
strontium,  nickel,  lead,  and  copper  (red  needles),  and  silver 
salts  are  described.  The  copper  salt  dissolves  in  ammonia 
with  a  red  colour,  while  the  copper  salt  of  the  I.  acid  is 
green  and  dissolves  in  ammonia  to  an  emerald-green  colour. 
The  amidotricarboxylic  acid  occurs  in  deep  red  plates 
melting  at  255°,  soluble  in  water  and  alcohol  and  in 
caustic  potash  to  a  red,  and  in  hydrochloric  acid  to  a 
yellow  colour.  The  amidoquinone  in  deep  red  crystals 
melted  at  154° — 155°,  and  sublimed  in  lustrous  dark  red 
needles  melting  at  156°,  soluble  in  alcohol  and  benzene. 

1:2:4  Dinitro-trimcthylanthraquinone  in  deep  yellow 
crystals,  melting  at  340° — 360°  with  decomposition,  distinctly 
soluble  in  water  and  easily  in  alcohol,  &c.  The  Tri- 
carboxylic acid  was  prepared  and  its  silver  salt  (purple-red). 

2  : 1' :  4'  Trimethylanthracene — 
C,,1L .  (CH3)2 :  C2H„  :  CfiB3CH3  [CH3  :  CH3  :  CII3  =  2:1':  4'] 
In  colourless  plates  with  green  fluorescence  subliming  below 
100',  and  melting  with  decomposition  at  227°,  soluble  in 
boiling  alcohol  ether,  &c.  (compare  J.  Chem.  Soc.  1887, 
941). 

2  :  1' :  4'  Trimethylanthraquinone — 

CJl-.K'H.,).,:  C„Oo:'CfiH:rCH3  [CH3:CH3:  CH3  =  2  :  1' :  4'] 
In  yellow  needles  melting  at  184  and  subliming  ;  sparingly 
soluble  in  alcohol  but  easily  in  glacial  acetic  acid.  On 
oxidation  a  mixture  of  the  di-  and  tricarboxylic  acids 
resulted.     Tile  silver  salt  of  the  former  is  described. 

3  :  1' :  3'  Trimethylanthracene — 
C„lL.(CII;i),:(C.,IJi,):Cr,H3.CH3[CH3:CH:,:CH3  =  3:l':3^ 
Melting  at  222°,   slightly  soluble  in   alcohol,  but  easily  in 
carbon    disulphide ;    made  by   condensation    of   di-m-xylyl- 
ketone.     (Cosaek,  Diss.  Freiburg,  B.  1889.) 

On  bromiuation  y-dibromo  3 :  1'  :  3'  trimethylanthracene 
is  produced  in  jellow  plates  melting  at  142°. 

3:1':  3'  Trimethylanthraquinone — 
CBH,.(CH3)2:  C20,, :  C6H3CHS  [CHj,:CH,  :  CH3=3  :  1' :  3'] 
In  yellow  needles  melting  and  subliming  at  190  ,with  difficulty 
soluble  in  alcohol,  easily  in  glacial  acetic  acid.  By  oxidation 
of  the  preceding  compound  with  chromic  acid,  its  Tricarbo- 
xylic arid  was  prepared  in  yellow  plates  melting  at  over 
300°,  almost  insoluble  in  water  and    only  sparingly  in  the 
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usual  solvents.  The  ammonium  salt  (flesh  coloured)  and 
barium  salt  (cherry  red)  are  described.  Xaphthanthracene, 
QH4 :  (CSH2)  :  C10H,„  by  reduction  of  naphthanthraquinone, 
which  in  turn  is  the  product  by  abstraction  of  water  from 
naphthoyl-o-beuzoic  acid  (see  Ber.  19,  2209). 

The  author  failed  to  obtain  phenylanthraquinone  by 
condensation  of  phenylbenzoyl-o-benzoic  acid. 

The  last  mentioned  acid  COoH .  C6H4 .  CO .  C6H4 .  C0H5  was 
obtained  in  small  yellowish-white  needles  melting  at  225°, 
soluble  with  difficulty  in  petroleum  spirit,  but  easily  in 
alcohol,  ether,  &c.  The  sul phonic  acid  derivative  and  its 
barium  salt  were  obtained.  It  was  prepared  by  warming  a 
mixture  of  diphenyl-phthalic-anhydride  and  aluminium 
chloride  in  petroleum  spirit  boiling  at  90' — 100°,  which  also 
is  the  best  temperature  for  the  reaction.  After  distillation 
with  steam,  the  residual  acid  was  dissolved  in  dilute  soda 
solution  from  which  it  was  precipitated  by  hydrochloric  acid. 
The  nickel  salt  (pale  green),  the  copper  salt  (pale  blue),  the 
lead  salt  (brownish  yellow),  and  the  silver  salt  (white)  were 
prepared  from  the  ammonium  salt,  and  are  described. 

A  lactone,  the  inner  anhydride  of  phenylbenzylhydryl- 
ortho-benzoic  acid — 


C6H4 


/  CH — C6H4 .  C6H5 
/      \n 


\ 


CO 


/ 


is  the  chief  product  obtained  by  reduction  of  the  phenyl- 
beuzoylorthoben/.oic  acid  in  alcoholic  solution  with  zinc  dust 
and  ammonia.  It  forms  colourless  crystals  melting  at  204°, 
subliming  in  part  when  heated  higher,  the  sublimate 
melting  at  205° — 206°.  The  lactone  is  soluble  in  the  usual 
solvents.  Further  reduction  produces  phenylbenzylortho- 
benzoic  acid,  C6Hi.C6H4.CHi,.C6H4.COoH,  in  colourless  or 
slightly  red  crystals  melting  at  1S4° — 1853  without 
decomposition,  soluble  in  alcohol  and  ether,  but  almost 
insoluble  in  water.  Its  silver  salt  (white)  is  described. 
The  author  concludes  with  a  summary  of  the  results  of  the 
foregoing  communication. — D.  A.  S. 


PATENT. 


Process  for  Cleansing  and  Jileaehing  Fibrous  Substances 
and  for  Fixing  Organic  Colouring  Matters  thereon  by 
Means  of  Acid  and  Alkaline  Residues  of  Naphtha 
Manufacture,  or  of  specially  prepared  Substances 
analogous  thereto.  V.  Sehevelin,  Bulakna,  and  P. 
Mindovsky,  Moscow,  Russia.  Eng.  Pat.  8107,  May  15, 
1889.     8d. 

See  under  VI.,  page  612. 


IV.-COLOURING  MATTERS  AND  DYES. 

Normal  Cumeyie  Sulphonic  Acids.    A.  Claus  and  O.  Welzel. 
J.  prakt.  Chem.  41,  152—158. 

Patkrxo  and  Spica  (J.  Chem.  Soc.  1877,  707)  described 
the  ortho  and  para  (a  and  #)  cumene  sulphonic  acids.  The 
authors  have  since  prepared  these. 

There  is  a  marked  difference  in  the  solubility  of  these  salts 
in  water,  the  o-sulphonates  being  soluble  with  difficulty 
and  crystallise  readily,  while  the  /3-sulphonates  are  very 
soluble  in  water  and  da  not  crystallise  well.  The  authors,  as 
the  result  of  their  research,  find  considerable  difference 
between  their  acids  and  those  of  Paterno  and  Spica,  and 
doubt  if  the  latter  obtained  the  true  acids. 

The  acids  were  best  prepared  from  their  nickel  salts  ;  the 
a-salt  crystallised  in  light  green  lustrous  needles  on  cooling 
the  hot  solution,  while  the  fi-salt  did  not  crystallise  even 
from  a  concentrated  solution,  but  was  obtained  on  evaporation 
as  a  yellowish-green  powder. 


n-cumene-orthosulphonic  Acid — 

C6H4.C3H7.S03H.[C3H7:S03H  =  2:3] 

In  colourless  needles  or  small  columns  with  one  mol.  of 
water.  .Soluble  in  alcohol  and  water.  The  nickel  salt,  the 
chloride  and  amide  are  described.  Orthobromocumene  was 
obtained  as  a  yellow  oil  boiling  at  222°  (uncorr.) ;  on 
oxidation  with  nitric  acid  this  yielded  orthobromobeuzoie 
acid.  The  authors  are  still  working  on  the  bromosulphonic 
acids. 

n-Cumeneparasulplionic  Acid — 

C6H4.C3H-.S03H  [C3H7  ■  S03H  =1:4] 

In  needle-shaped  crystals.  Both  acid  and  salts  are  more 
soluble  in  water  and  alcohol  than  the  foregoing.  The  amido 
and  the  p-bromo  derivative  (boiling  at  220  uncorr.  and 
solidifying  on  cooling)  were  obtained.  The  latter  was 
oxidised  to  p-bromobenzoic  acid,  melting  at  251°  (uncorr.) 

o-bromocumcneparasulphonic  Acid — 

C3H7 .  C6H3 .  Br .  S03H  [C3H7 :  Br :  S03H  =  1:2:4] 

was  prepared,  and  gave  on  treatment  with  superheated 
steam  bromocumene,  which  in  turn  on  treatment  with  dilute 
nitric  acid  gave  pure  o-bromobenzoic  acid  melting  at  147° 
(uncorr.). — D.  A.  S. 


On   Truxene  and    Truxene    Derivatives.     C.   Liebermann 
and  O.  Bergami.     Ber.  23,  317—322. 

Truxone,  which  had  been  obtained  by  one  of  the  authors 
(Ber.  22,  785)  by  treating  a-truxilic  acid  with  concentrated 
sulphuric  acid,  yields  on  reduction  the  hydrocarbon  (CgH,,)1, 
which  has  a  very  high  melting  point,  viz.,  360°  C.  Hausmann 
(Ber.  22,  2023),  starting  from  a  different  product, 
a-hydrindone,  has  also  arrived  at  a  hydrocarbon  (CSH6)X 
(by  means  of  dehydration  with  hydrochloric  acid),  which 
seems  to  be  identical  with  truxene,  which,  however,  had  not 
yet  been  proved  by  Hausmann. 

/C0\ 
C6H4<         \  CHS 

\  CH/ 

a-hydrindone. 
CO  CO 

/\      /\ 

C6H,     CH— CH     C„H4 

\l       I  X 

CH— CH 

Truxone. 


According  to  the  formula- 


CH- 


CCH4 


which  Hausmann  gives  to  truxene,  it  ought  to  yield  on 
oxidation  the  same  tribenzoylenebenzene  obtained  by 
Gabriel  and  Michael  (Ber.  21,  1007).  This  was  confirmed. 
The  body  obtained  showed  only  a  slight  difference  on 
analysis,  evidently  due  to  traces  of  the  hydrocarbon,  from 
which  it  could  not  be  freed  entirely.  The  authors  therefore 
feel  inclined  to  assign  a  tri-molecular  formula  to  truxone — 

CO 


ch        c6n4 

C6H4— CH  /\  CH/ 

CO CH  I      J  CH 

CH    \ 


CO 


C0H4 


B   2 
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They  have,  however,  not  yet  succeeded  in  producing 
tribenzoylbenzene  by  oxidation  from  above  compound,  some 
small  quantities  only  being  formed  by  melting  with  caustic 
potash.  They  could  not  investigate  the  subject  any  farther 
in  this  direction,  on  account  of  scarcity  of  material. 

Truxone-oxime-anhydride  and  acetyl-truxone-oxime  were 
also  prepared  by  treatment  with  hydroxylamine.  The  potash 
melt  yielded  the  body,  C.BH]f,03,  dihydrodipheuylencoxy- 
anthraquiuone,  having  a  great  similarity  with  the  colouring 
matters  of  the  anthraquinone  group. — O.  J.  S. 


Notes  on  Indazole  Derivatives.     II.  Strassmann.     Her.  23, 
714-718. 

Victor  Meyer  obtained  by  the  action  of  diazobenzene- 
chloride  on  diuitrophenylacetic  ether  a  compound — 

H 
C,Hs(NOs)3  -  C  =  N.NC6HS 

C02CH3 

which  yielded  with  caustic  potasli  a  deep  blue  potash  salt. 
This  body  is,  however,  unstable  and  undergoes  change  on 
standing  a  few  minutes,  whilst  on  boiling  it  changes  imme- 
diately into  a  yellow  salt,  losing  methyl  alcohol,  potassium 
nitrite  being  meanwhile  formed.  V.  Meyer  explains  these 
reactions  by  the  following  equation — ■ 

K 
C^NO.),  -  C  =  N  -  NC6: 

COOCH3 


KOH  =  CH3OH 


+  KNO., 


/\ 


C.C02K 

N 


NO 


°-\y 


N.C.H, 


and  calls  the  new  acid  Nitrophenylindazole  carbouic  acid. 
This  body,  though  a  nitro-conipound,  cannot  be  reduced. 
Stannous  chloride,  tin,  and  hydrochloric  acid,  glacial  acetic 
acid,  and  zinc  dust  are  without  any  action  upon  it,  even  on 
continued  ebullition.  Ethyl  alcohol  acts  on  the  methyl  ether 
of  this  acid  (m.p.  192J)  in  presence  of  hydroxylamine 
hydrochloride  after  heating  for  eight  hours  at  160° — 180°  C., 
producing  yellow  needles  melting  at  159'  C.  They  are  the 
ethyl  ether  of  the  same  acid.  The  same  result  is  produced, 
if  instead  of  hydroxylamine  hydrochloride  free  hydrochloric 
acid  be  used. 

The  indazole  compound  dissolves  in  fuming  nitric  acid 
forming  a  nionouitro-compound  of  the  methyl  ether 
C,5HI0N2O4(NO2)  melting  at  281°  C,  which  can  be  easily 
reduced  to  an  amido-compound.  Fuming  sulphuric  acid 
forms  with  the  indazole  a  sulphonic  acid.  Some  further 
experiments  are  described  which,  however,  were  not 
successful  in  explaining  the  constitution  of  these  complicated 
compounds. — A.  h. 


On  Orcinol-  and  Resorcinol  Colours.     R.  Nietzki   and  H. 
Maeckler.     Her.  23.  718—726. 

Weselskt  and  Benedikt  have  treated  the  ethyl  etheis  of 
resorcinol  with  nitric  acid  containing  nitrous  acid  in  the  same 
manner  as  described  for  the  preparation  of  resazurinol  (this 
Journal,  1890, 489).  They  obtained  two  substances,  of  which 
one  separates  from  the  ethereal  solution,  whilst  the  second 
is  obtained  after  shaking  the  ether  solution  with  caustic 
alkali  and  evaporating.  The  author  observed  on  repeating 
these  experiments  that  the  diethyl  ether  does  not  yield  any 
of  the  latter  substance,  whilst  it  can  be  readily  prepared 
from  the  mono-ethylether.  The  formula  is  C14HuN03,  and 
it  is  resorufinol-mono-ethyl  ether,  C|.,HriN03CoH5,  melting  at 
225°  C.  The  first  body,  described  by  Weselsky  and 
Benedikt,  the  authors  were  unable  to  prepare.  It  is 
probably  resazurinol  ethyl  ether. 

Orcirufinol  was  obtained  from  orcinol  by  treating  it  like 
resorcinol  in  ethereal  solution  with  fuming  nitric  acid.  It 
forms  dark  brown  needles  soluble  with  a  red  colour  in  alkalis. 
It   is   a    dimethylresorufinol    C]jH3(CHa)2N03.      Bromine 


changes  orcirufinol  into  a  blue  colouring  matter  exhibiting 
strong  fluorescence,  very  similar  to  Resorufinol  blue. 
Acetic  anhydride  forms  on  heating  with  orcirufinol  a 
monacetyl  derivative,  crystallising  in  orange-yellow  needles 
melting  at  204°  C. 

Liebermann  described  a  colouring  matter  which  he 
obtained  by  the  action  of  sulphuric  acid  containing  nitrous 
acid,  on  orcinol.  This  substance  was  identified  by  the 
authors  as  Orcirufinol.  Orcirufinol  may  be  further  prepared 
by  heating  nitroso-orcinol  with  orcinol  in  sulphuric  acid 
solution.  Nitroso-orcinol  can  be  readily  prepared  according 
to  Fevre's  method :  it  forms  yellow  needles,  exploding  at 
157°  C. 

Action  of  Quinonedichloro-imide  on  Jiesorcinol  and 
Orcinol. — If  Quinonedichloro-imide  acts  on  resorcinol  in 
concentrated  sulphuric  acid  solution  no  formation  of  colour- 
ing matter  takes  place.  Reaction  sets  in,  however,  when 
an  alcoholic  solution  is  taken.  The  yield  of  colouring 
matter  is  very  small,  and  purification  is  extremely  difficult 
on  account  of  the  abundance  of  by-products.  The  authors 
discovered  that  the  action  of  quinonedichloro-imide  on 
orcinol  is  far  more  successful.  One  molecule  of  quinone- 
dichloro-imide dissolved  in  20  parts  of  alcohol  is  gradually 
added  to  a  molecular  weight  of  orcinol  in  alcoholic  solution. 
The  mixture  changes  to  a  beautiful  red  with  yellowish 
fluorescence.  After  heating  for  several  hours  on  the  water- 
bath,  water  and  an  excess  of  ammonia  are  added.  A  base 
is  thus  precipitated  which  is  purified  by  means  of  its 
sulphuric  acid  salt  which  is  with  difficulty  soluble.  The 
base  crystallises  in  small  brown  needles  and  has  the  formula 
C13HinN202.  It  is  insoluble  in  water  but  soluble  in  alcohol 
with  a  red-violet  colour.     Its  constitution  is  either — 


HN 


V 


\ 


Oil 


H„N 


CH, 


The  latter  formula  (II.)  is  probably  the  correct  one.  The 
body,  which  is  of  decided  basic  character,  and  insoluble  in 
caustic  soda,  forms  only  a  monacetyl  derivative  and  a  diazo. 
compound,  which  combines  with  naphtholsulphonic  acid, 
yielding  colouring  matters.  All  these  properties  can  only 
be  explained  by  formula  No.  II.  The  authors  propose  to 
name  this  body  Orciruf'amine. 

The  compound  prepared  from  resorcinol — Resorufamine — 
resembles  very  much  the  already  described  compound.  Its 
preparation  is,  however,  far  more  difficult. — A.  L. 


On  Amidochrysene.     R.  Abegg.     Ber.  23,  792—793. 

Mononitrochrysene,  prepared  according  to  Schmidt's 
method,  melting  at  205°  C.,  forms  no  amido-compound  when 
treated  with  tin  and  hydrochloric  acid  or  zinc  and  acetic  or 
hydrochloric  acid.  On  heating  it  with  stannous  chloride  and 
hydrochloric  acid  in  a  sealed  tube,  a  substance  free  from 
nitrogen  was  obtained. 

The  amido-compound  is  however  produced  by  boiling  a 
mixture  of  pure  nitrochrysene,  a  little  red  phosphorus] 
and  hydriodic  acid  (sp.  gr.  1*7)  until  the  brown  colour 
changes  to  a  light  grey.  The  powder  obtained  after  washing 
and  drying  is  the  hydriodide  of  amidochrysene.  It  is 
purified  by  solution  in  alcohol,  filtration,  and  precipitation 
with  alcoholic  caustic  potash.  Recrystallised  from  nitro- 
benzene, benzene,  or  alcohol,  amidochrysene  forms  a 
yellowish  brown  powder,  melting  at  201° — 203°  O,  and 
exhibiting  in  its  solutions  blue  fluorescence. — A.  L. 


On  some  New  Diphenyl  Derivatives.    E.  Tiiuher.    Ber.  23, 

794—798. 
m-DiNITRoiiENZiniNE   is  obtained  by  dissolving  28-2  grins. 
(,'-tli    mol.)   of    pure   benzidine  sulphate    in   300  grms.   of 
sulphuric  acid  at  a  temperature  not  exceeding  50 — 60°  C. 
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After  cooling  from  10° — 20°  C,  20-2  grins,  of  potassium 
nitrate  arc  gradually  added  and  the  mixture  is  allowed  to 
stand  for  several  hours.  It  is  then  poured  into  three  times 
its  volume  of  water,  filtered  from  some  impurities  and 
precipitated  with  sodium  carbonate  or  ammonia.  The 
precipitate  is  dissolved  in  hydrochloric  acid,  hoiled  with 
animal  charcoal  and  reprecipitated  with  ammonia.  The 
base  is  recrystallised  from  alcohol  and  forms  yellow  plates, 
melting  at  214'  C.  It  forms  a  diazo-eompouud  which  can 
be  combined  with  amines  and  phenols ;  but  the  resulting 
colouring  matters  have  no  affinity  for  cotton  fibre.  The 
bodies  obtained  from  naphthylamine  sulphouic  acids  are 
bluer  than  the  corresponding  benzidine  derivatives,  whilst 
the  combinations  with  naphthol  sulphouic  acid  are  redder 
than  the  benzidine  colouring  matters. 

m-Mononitrobenzidine  is  obtained  in  the  same  way  as 
above  described,  the  only  alteration  being  to  use  half  the 
quantity  of  potassium  nitrate.  It  forms  long  red  needles 
like  chromic  acid,  melting  at  143' C.  The  colouring  matters 
are  in  shade  and  in  affinity  to  cotton,  between  the  benzidine 
and  dinitrobenzidiue  colours. 

m-Diamidobenzidine  was  prepared  by  reducing  the 
diuitro  compound  with  tin  and  hydrochloric  acid.  After  the 
usual  purification  the  base  was  obtained  in  plates,  melting 
at  165°  C.  It  does  not  act  on  orthodiketoues  and  forms 
brown  colouring  matters  with  nitrous  acid.  Its  salts  are 
with  difficulty  soluble  in  water. 

m-Monanridobcnzidinc  forms  long  colourless  needles, 
melting  at  134°  C,  is  capable  of  producing  colouring  matters 
of  the  Chrysoidine  aud  Vesuvine  colours.     Its  constitution 


■  XH, 


NHj 

The  diamidobenzidine  can  either  be — ■ 
(I) 

Nil/        S— /        ^NH,        or 
NIL,    XH. 

(II.) 

XH. 


NH, 


:XH, 


Nil, 


A  body  of  the  former  constitution  ought  to  yield  by 
treating  with  hydrochloric  acid  under  pressure  a  diamido- 
carhazol — 


NH 


NH., 


Nil 


As  the  author  did  not  succeed   in  obtaining  this  body,  he 
concludes  No.  II.  to  be  the  correct  formula. — A.  L. 


On  a-Hydroxynaphthoic-monosulphonic  Acid,     K.  Kouig. 
Ber.  23,  80G— 810. 

a-IlYDHOXYN.u'HTiioic-MONOsuLPHONic  acid  loses  very 
easily  its  carboxyl  and  sulphonic  groups.  On  boiling  the 
acid  with  dilute  sulphuric  acid  abundant  quantities  of 
a-naphthol  are  formed.  On  heating  the  acid  with  water 
in  a  sealed  tube  only  a-naphthol  was  obtained.  If,  how- 
ever, the  well-dried  acid  sodium  salt  be  heated  to  180°  C. 
the  sodium  salt  of  naphtholsulphonic  acid  is  formed. 

Action  of  Nitric  Acid  on  a-IIydroxysulphonaphthoic 
Acid. — On  gently  heating  this  acid  with  an  excess  of 
dilute  nitric  acid  dinitronaphthol,  melting  at  138°  C,  com- 
monly called  "  Martins   Yellow,"  is   formed.     If,  however, 


hydroxysulphonaphthoic  acid  be  suspended  in  five  times  its 
weight  of  glacial  acetic  acid,  and  1  mol.  of  nitric  acid 
sp.gr.  1-48,  dissolved  in  four  times  its  volume  of  glacial 
acetic  acid,  be  gradually  added,  nitrohydroxynapbthoic 
acid  is  the  only  product  of  the  reaction.  It  is  identical 
with  the  acid  described  by  Burkard  as  p-nitronaphthol- 
carboxylic  acid.  On  heating  with  water  to  150°  C,  mono- 
nitronaphthol,  melting  at  164'  O,  from  this  compound 
by  reduction  amidonaphthol,  yielding  on  oxidation  alpha- 
naphthoquinone,  were  prepared.  The  author  concludes 
that  the  sulpho  group  is  in  the  para-position  to  the  hydroxy 
group. 

Action  of  Diazobenzenechloride  on  Sulpho-a-hydrort/- 
naphthoic  Acid. — Diazobeuzene  chloride  combines  readily 
with  the  sulphonic  acid.  The  colouring  matter  is,  however, 
nothing  but  the  sodium  salt  of  the  benzene-azo-a-naphthol- 
sulphonic  acid,  the  carboxyl  group  being  eliminated  in  the 
reaction.  By  reduction  with  stannous  chloride  and  hydro- 
chloric acid  an  amidonaphtholsulphouic  acid — 

CluH5(OH)(NH,)(S03H), 

was  prepared.  It  is  with  great  difficulty  soluble  in  water 
and  alcohol  ;  its  alkaline  solutions  soon  change  to  a  dark 
green,  on  acidulation  the  tint  changing  to  red. 

The  author  further  prepared  the  colouring  matter  from 
diazobenzenechloride  and  Neville  aud  Winther's  o-naphthol- 
a-sulphonic  acid,  and  proved  the  complete  identity  of  this 
dyestufi  with  the  one  above  described. — A.  L. 


On  the  Action  of  Chlorine  on  Pyrocatechol  (Catechol) 
and  o-Amidophenol.  Th.  Zincke  and  F.  Kiister.  Ber. 
23,  812—831. 
The  authors  publish  in  an  explicit  manner  their  views  on 
the  theoretical  aspect  of  these  reactions,  and  describe  finally 
7:y-hexachloro-ic-pentenehydroxy-earboxylic  acid  and  its 
phosphoric  ester. — A.  L. 


On  Indulines.     O.  Fischer  and  E.  Hepp.     Ber.  23 
838—841. 

Tiik    simplest   induline    of    the    naphthalene    series,   viz., 
Kosinduliue,  has  the  constitution — 


/ 


V-N-\/l=NH 


There  ought  to  be  therefore  a  product  in  the  benzene  series 
of  the  formula — 

A=»- 


NH  = 


\/ 


-N  — 

I 
C„H5 


The  authors  think  they  have  been  successful  in  preparing 
this  colouring  matter.  The  Farbwerke  vorm.  Meister, 
Lucius,  at  Hochst,  have  obtained  a  patent  for  the  production 
of  an  induline,  C24H13N4,  soluble  in  water.  It  is  formed  in 
the  amidoazobenzene  melt,  when  this  is  heated  only  a  short 
time  in  presence  of  an  abundant  quantity  of  aniline  hydro- 
chloride. The  new  product  C18HI3N3  is  prepared  in  an 
analogous  way.  A  mixture  of  160  grins,  of  amidoazo- 
benzene, 400  grms.  of  aniline,  and  320  grms.  of  aniline  salt 
are  heated  until  a  blue  colouration  begins  to  be  formed. 
The  reaction  commences  at  130°  C.  It  is  continued  for 
10  minutes  at  160°  C.  The  mixture  is  then  rendered  basic, 
neutralised  with  the  theoretical  quantity  of  sodium  carbonate, 
and  the  aniline  removed  from  it  by  distillation  with  steam. 
The  residue  was  boiled  with  1  \  litres  of  acetic  acid  of  30  per 
cent,  strength  ;  the  solution  filtered  hot  and  allowed  to  cool 
slowly.  After  several  days'  standing,  a  considerable  quantity 
of  a  crystalline  precipitate  separated  out,  which  contained 
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the  acetate  of  the  induline  C„4H,8N4.     The  mother-liquor 
yielded  on  addition  of  hydrochloric  acid  a  blue  amorphous 
precipitate,  which  consists  of  a  mixture  of  hydrochlorides  of 
C.,4H18N4  and  C^H^N,.     The   free  bases  were  dissolved    in 
hot  benzene   and  the  induline  C.:4H„N4,  being  soluble  with 
far  more  difficulty  in  this  menstruum,  crystallised  out  first. 
After  repeated  ^crystallisation  the  new  product  was  obtained 
pure,  in  magnificent  needles  with  a  beetle-green   lustre,  and 
melting   at    135°  C.     The    product   was    soluble   in   ether, 
benzene,  and  alcohol,  with   a  magenta  colour.     Its  acetic 
acid  solution  is  reddish  violet  and  it  dissolves  in  sulphuric 
acid  with  a  blue-violet  colour.    The  hydrochloride,  sulphates 
and  nitrates  are  easily  soluble  in  hot  water  and  dye  fibres  a 
reddish  violet.     Heated  with  hydrochloric  acid  to  150°  C,  it 
loses    ammonia   and   a   new   colouring   matter   is   formed, 
probably  ClaH„N30,  which  is  redder  in  its   solutions  than 
the  original  colouring   matter.     The  solutions  of  the  base 
show  a  beautiful  brownish  red  fluorescence.    If  the  induline, 
C18H13N3,  could  be  reduced  to  phenazine  the  whole  induline 
question  would  be  solved,  since  all  other  indulines  of  the 
benzene  series  are  derivatives  of  this,  either  containing  tin1 
aniline,    phenyl,    or    paraphcnylenediamine    residue.     The 
latter  acts  with   particular  ease  on  all  indulines,  as  is  well 
known    to   manufacturers ;  and   as   there  are   considerable 
quantities  of  paraphenylenediamine  formed  in  the  process 
of  making  indulines,  disappearing  again  if  the  reaction  he 
continued  a  long  time,  there  is  no  doubt  that  it  serves   for 
the  formation  of  the  blue  indulines.     In  the  above  described 
process  abundant  quantities  of  paraphenylenediamine  could 
be   isolated.      The    authors    further    observed    that    in    all 
processes  for  preparing  indulines  the  addition  of  the  diamine 
lowered  the  temperature  of  the  reaction  considerably.     Azo- 
phenine,  anilido-quiuoneanilide,  anilidonaphtho-quinoneanil, 
benzenc-azo-a-naphthylamine,  &e.,  were  acted   upon  easily, 
when  these  bodies  were  heated  in  alcoholic  solution  with  para- 
phenylenediamine and  its  hydrochloride  from  150° — 170°  C. 
To  decide  in  which  way  this  base  acts  on  indulines,  phenyl- 
rosinduline  was   heated  in  alcoholic  solution  with  two  puts 
of  phenylenediamini1   and  1§  parts  of  its   hydrochloride  to 
1G0°C.     A  new  colouring  matter  was  formed.     Its  free  base 
was  nearly  black,  crystallising  from  alcohol  in  dark  needles 
melting  at  24  7 7  C.     It  had  the   formula  Go8H.,0N4  and  the 
constitution — 

/\  =  N  -  A—  / 
NHS.C6H4  N  -  [^J  —  N  -  <^J 

g,|h5 

If  heated  with  hydrochloric  acid  to  180°  C,  it  forms  para- 
phenylenediamine and  Rosindone — 

CjsHa,^  +  H2Q  =  C6H4(KH2)2  + 


0  = 


the  latter  crystallising  in  beautiful  red  plates  with  a  golden 
lustre,  melting  at  259   C. 

p-Phenylenediamine  acts  on  benzene  indulines  probably 
in  the  same  way.  If  it  enters  them,  it  changes  the  shade  of 
the  colouring  matter  from  violet  to  blue. — A.  L. 


On  the  Oxidation  of  o-Phenylenediamine.     O.  Fischer  and 

E.  Hepp.  Her.  23,  841—847. 
The  authors  discovered  some  time  ago  that  the  oxidation 
product  of  orthophenylenediamine  formed  with  ferric 
chloride,  is  a  diamidophenazine,  which  has  its  two  amido 
groups  either  in  one  or  two  different  nuclei.  They  now 
describe  some  salts,  and  the  diformyl  derivatives  of  the 
compound  mentioned.  The  hydrochloride  has  the  formula 
C13HI0N4.HC]  t  3  llii.  the  sulphate  the  formula— 

(CiaHwN4),HsS04  +  3  H,o. 


Constitution  of  Diamidophenazijie. — Though  the  forma- 
tion of  the  diacetyl-  and  diformyl-compounds  is  contrary 
to  the  hypothesis  that  both  amido  groups  are  in  one  ring, 
there  are  other  characteristics  which  render  it  highly 
probable  that  these  groups  are  in  the  ortlio  position  to  each 
other.  Nitrous  acid  does  not  produce  a  diazo-compound  ; 
benzaldehyde  acts  on  the  hydrochloride  at  100°  C,  with 
evolution  of  hydrochloric  acid  (Ladenhurg's  reaction  for 
orthodiamines"),  and  it  forms  with  benzil  a  quinoxaline 
derivative.  The  latter  product  is  prepared  by  boiling  a 
mixture  of  1  grm.  of  diamidophenazine,  2  grms.  of  benzil, 
and  20  grms.  of  alcohol  for  half  an  hour.  Then  5  grms.  of 
glacial  acetic  acid  are  added  and  the  boiling  is  continued  for 
another  hour.  The  product  of  the  reaction  separates  out 
after  some  time,  and  is  purified  by  crystallisation  from 
toluene.  It  forms  small  reddish-brown  plates,  soluble  in 
concentrated  sulphuric  acid  with  a  dark  blue  colour,  and  has 
the  formula  CMH16N4. 

The  constitution  of  diamidophenazine  must  therefore  be — 


—  N  — 
I 

—  N  — 


\/ 


-NH, 
-NIL 


Dihydro.ryphenazine  hydrochloride  is  obtained  by  heating 
the  diamido-compound  with  10  parts  of  concentrated 
hydrochloric  acid  in  a  sealed  tube  to  200°  C.  The  free  base 
is  prepared  from  the  sulphate  by  addition  of  sodium 
carbonate.  It  crystallises  from  dilute  alcohol  in  reddish- 
yellow  needles  with  h  mol.  of  H„0,  and  has  the  composition 
C,.,H8N;0.2  +  i  Aq.  " 

Diacetyldihydroxyphenazine  is  prepared  by  heating  one 
part  of  dihydroxyphenazine  with  IS  parts  of  acetic  anhydride. 
Light  yellow  leaves  melting  at  230°  C.  and  soluble  in 
benzene. 

Huhner  and  Frerichs  studied  the  action  of  iodoeyanide 
on  orthophenylenediamine,  and  obtained  a  yellow  base 
which  they  believed  to  be — 

C6H4:(NH)S:C:(NH)S:C6H4. 

The  authors,  however,  proved  that  this  body  is  diamido- 
phenazine. 

By  the  action  of  amido-azo  bodies  on  orthophenylene- 
diamine, monamidophenazines  or  eurhodiues  are  formed.  By 
the  action  of  1  mol.  of  the  diamine  on  1  mol.  of  benzene 
azo-o-naphthylamine,  a  base  C16HUN<,  was  obtained,  soluble 
in  alcohol,  and  melting  at  264°  C.  Its  solution  exhibits  a 
yellowish-green  fluorescence.  With  an  excess  of  acetic 
anhydride,  it  yields  an  acetyl  compound  C'18H1:1N',0,  and 
on  heating  with  hydrochloric  acid  in  a  sealed  tube  at 
180° — 200  C.  a  hydroxy  derivative  t'16H„,N.,0,  ammonia 
being  eliminated.  On  distillation  of  this  body  with  zinc 
dust  naphthophenazine,  melting  at  142  C,  is  formed.  The 
reaction  between  orthophenylenediamine  and  bcii/.cne-azo-a- 
naphthylamine  must  be  expressed  by  the  following 
equation  : — 


/\ 


NH, 


MI., 


NH., 


C6H5N:N 


/\. 


—  N 

-A- Mot, 


> 


+   (',,11X11,   +   Nil, 


-A.  I,. 


On  Alicyclic  and  Aromatic  Tetrahydro-$-naptkylamine. 
K.  Bamberger  and M.  Kitschelt.    Ber.  23,  S7G— 884. 

I'm  ii  i\  grms.  of  naphthylamine  are  reduced  with  20  grms. 
of  sodium.  The  solution  of  the  mixture  of  bases  in  petroleum 
spirit  i~  treated  with  carbonic  acid,  or  instead  of  repeating 

this  operation  several  times,  the  carl ites  are  dissolved  in 

acetic  acid  of  5— 8  per  cent,  strength ;  the  maticbases 
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remain  undissolved  as  a  brown  oil,  which  can  be  easily 
separated.  If  on  addition  of  diazobenzenesulphonic  acid 
no  colouration  takes  place,  the  separation  is  complete. 

Alicyclic  Tetrahydro-B-naphthylamine  acetate — 

melts  at  155-5°— 156°  C. 

Alicyclic  Tetrahydro-B-naphthylamine  nitrate — 
CwHnNH^HNOJ 
melts  at  210°— 212°  C. 

Alieyclie  Benzylidenetetrahydro-fl-naphthylaminc — 
CeBt.CS:N.CaErn. 

obtained  from  the  base  and  benzaldehyde  at  the  ordinary 
temperature,  forms  tablets  or  prisms  melting  at  51  ■  5° — 52°  C. 
It  is  soluble  in  petroleum  spirit,  ether,  benzene,  and  boiling 
alcohol,  but  insoluble  in  water.  Whilst  very  stable  towards 
alkalis  it  is  easily  decomposed  by  acids  into  the  base  and 
the  aldehyde. 

By  the  oxidation  of  the  base  with  potassium  permanganate 
a  mixture  of  phthalic  acid  and  orthocarboxylie  hydrocinna- 
monie  acid  was  obtained.  If,  however,  the  alicyclic  /S-tetra- 
hydronaphthylamine  be  oxidised  with  potassium  bichromate 
and  sulphuric  acid,  a-napbthoquinone,  melting  at  123  "5°  C. 
and  a-naphthol,  melting  at  95  C.  were  obtained,  besides 
phthalic  acid.  This  is  indeed  exceedingly  surprising,  con- 
sidering that  a  pure  /3-derivative  was  the  material  which  the 
authors  used. 

Aromatic  Tetrahydro-B-naphthylamine  is  formed  to  the 
extent  of  about  3  to  4  per  cent,  on  the  reduction  of  /3-naph- 
thylamine.  To  the  mixture  of  crystals  of  the  hydrochlorides 
remaining  after  distilling  off  the  amylalcohol  caustic  soda  is 
added  until  the  mixture  becomes  alkaline.  Thus  the  aromatic 
bases  are  set  free,  and  may  be  distilled  off  with  steam.  They 
are  converted  into  salts  and  concentrated.  After  further 
addition  of  caustic  soda  the  base  is  then  extracted  with 
ether,  the  solution  exhibiting  a  blue  fluorescence.  On 
evaporation  of  the  ether  the  residue  is  dissolved  in  petroleum 
spirit,  and  this  solution  is  then  treated  with  moist  carbonic 
acid.  The  filtrate  from  the  solid  carbonate  is  distilled  and 
a  product  is  obtained  between  275° — 277°  C,  solidifying  and 
melting  after  several  recrystallisations  from  hot  petroleum 
spirit  at  38°  C.  It  forms  salts  with  mineral  acids,  can  be 
diazotiscd,  and  the  diazo-eompound  yields  colouring  matters 
in  combination  with  phenols  and  amines. 

On  the  oxidation  of  the  base  with  potassium  permanganate 
adipic  acid  was  obtained,  melting  at  148°  C.  and  solidifying 
at  144°  C.     Its  constitution  is— 

CH2 

CH.  /\  C(  UI 

CHS  I     ,  C02H 

CH2 

and  the  base  must  therefore  be — 
H2 

Aromatic  Tctrahydro-fi-naphthol — 


H, 


If, 


OH 


H., 


II., 


was  obtained  from  the  diazo  compound  of  the  base  above 
described,  by  boiling  it  with  dilute  sulphuric  acid.  It  melts 
at  58  C,  and  is  identical  with  that  prepared  by  reducing 
0-naphthol.— A.  L. 


On  Aromatic  Tetrahydro-B-Naphthol.  E.  Bamberger 
and  M.  Kitschelt.  Ber.  23,  885—887. 
The  reduction  product  of  48  grms.  of  /8-naphthol  is  distilled 
at  a  pressure  of  55  mm.  until  the  temperature  rises  to  196°  C. 
The  distillate  is  treated  with  caustic  soda,  which  dissolves 
the  aromatic  compound.  Some,  however,  of  the  alicyclic 
body  is  mixed  with  it,  and  to  produce  separation,  steam  is 
passed  through  the  alkaline  solution  uutil  no  more  oil 
insoluble  in  alkali  distils  over.  The  remaining  alkaline 
solution  is  acidified,  steam  again  passed  through  the 
distillate,  saturated  with  sodium  chloride  and  shaken  with 
ether.  On  distilling  the  latter  jS-tetrahydronaphthol  was 
obtained  in  white  needles,  melting  at  58°  C.  It  is  soluble  in 
ether,  alcohol,  benzene,  chloroform,  and  boiling  petroleum 
spirit,  little  soluble  in  cold,  more  so  in  hot  water.  Calcium 
hypochlorite  separates  from  its  aqueous  solution  white 
flakes;  ferric  chloride  colours  it  a  bluish-green,  and  on 
heating  a  brownish-yellow  precipitate  is  produced  ;  chloro- 
form and  caustic  soda  colour  its  solution  greenish-yellow. 
If  aromatic  /8-tetrahydronaphthol  be  dissolved  in  con- 
centrated sulphuric  acid  and  sodium  nitrite  be  added,  the 
solution  is  coloured  pink,  the  tint  on  heating  changing  to  a 
beautiful  violet.  /3-naphthol  treated  in  the  same  way 
produces  in  the  cold  a  reddish-brown  solution,  which  on 
heating  turns  to  a  violet-brown,  combined  with  p-diazo- 
benzene  sulphonic  acid  a  claret-red  colouring  matter  is 
formed. — A.  L. 


On  Quinone-hnid.es  and  Amido-quinones.    F.  Kehrmann. 

Ber.  23,  897—907. 
Quisone-imides  are  bodies  of  the  typical  formula — 

NR  NR 

/\  /\ 

M  M 

/\  /\ 

\/  \/ 

O  NK 


Quinone-imide. 


Quinone-di-imide. 


Amido-quinones  the  author  considers  to  be  constituted  as 
follows  : — 


O 
/\  Nil, 


/\ 


O 

Aniido-quinojie. 


O 

Aiiilitlo-quinone. 


These  classes  of  bodies  have  been  closely  studied  of  late, 
and  Fischer  and,  at  the  same  time,  Bandrowsky  have 
discovered  that  azophenine  is  dianilidoquinonedi-anilide — 

N.C6H6 

),nh  r„n, 


C6H5NHN 

N.C6H5 

The  author  studied  the  action  of  aniline  on  monochloro-p- 
dihydroxyquinone.  If  the  latter  be  treated  with  an  alcoholic 
solution  of  aniline,  the  liquid  is  at  first  coloured  dark  brown 
and  separates  somewhat  suddenly  large  brown  crystals  of  a 
blue  violet  lustre.  This  compound  proved  to  be  identical 
with  Niemeyer's  Chlorodianilidoquinone — 

O 


C6H5NH 


O 


NH.C.H, 


CI 


obtained  by  the  action  of  alcoholic  aniline  on  metadichloro- 
quinone. 

If,  however,  to    a    boiling    solution    of    chlorodihydroxy- 
quinone   in  glacial  acetic  acid  so   much  aniline  acetate  be 


CO-i 
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added  that  the  whole  of  the  quinone  is  converted  into  the 
aniline  salt  separating  in  red  crystals,  and  the  boiling  be 
continued  for  five  minutes,  the  salt  re-dissolves,  and  on 
cooling  greenish-black  needles  with  a  blue  lustre  are  obtained 
isomeric  with  chlorodianilidoquiuone,  melting  after  re- 
crystallisation  from  alcohol  at  240^  C.  with  some  decom- 
position. The  compound  is  insoluble  in  water,  with  difficulty 
soluble  in  alcohol  and  ether,  easily  in  boiling  benzene  and 
glacial  acetic  acid.  The  solution  in  concentrated  sulphuric 
acid  has  a  beautiful  green  colour,  changing  on  dilution  with 
a  little  water  to  blue,  and  precipitating  the  auilide  on  mixing 
with  much  water.  This  is  soluble  in  caustic  alcoholic  potash 
with  a  dark  red  colour.  Ou  boiling  with  dilute  caustic 
potash  until  the  solution  is  coloured  light  red,  a  body  is 
obtained  which  is  either — 


o 

o 

AnilidoUydroxyquinonc. 


N.C6H5 

Or 

O 

Dihydroxyquinone  mono-anil ide. 


OH 


On  some  Derivatives  of  1:3  Dichloronaphthalencs.     P.  T. 
Cleve.  "  Her  23,  954—958. 

The  most  convenient  method  for  the  preparation  of  this 
compound  is  to  form  it  from  dichlorouaphthylamine.  It  is 
purified  by  distillation  with  steam,  and  boils  at  289°  C,  at 
a  pressure  of  775  mm. 

If  a  solution  of  this  body  in  chloroform  be  saturated  with 
chlorine  at  ordinary  temperatures,  and  then  treated  with 
alcohol,  a  quantity  of  white  needles  are  precipitated,  melting 
after  crystallisation  from  hot  alcohol  at  92°  C.  The  tri- 
chloronaphthalene,  C10H6C13  [1:3:4]  is  identical  with  the 
compound  formerly  obtained  from  dichloronaphthol  and 
phosphorus  pentachloride. 

On  oxidation  of  dichloronaphthalene  with  2\  parts  of 
chromic  acid,  monochloronaphthoquinone,  melting  at  115°  C. 
and  crystallising  in  long  yellow  needles,  and  phthalic  arid, 
were  obtained.  The  author  prepared  from  the  quinone, 
anilidotnonochloronaphthoquinone  (dark  red  needles,  melting 
at  207°C),  (■hltirn)iap)it}iotpiinone-o.rime,Ci{iH--3ClO.NOII 
(yellowish  needles  melting  and  decomposing  at  200°  C). 

Ordinary  nitric  acid,  sp.  gr.  1  •  2,  does  not  act  on  this 
dichloronaphthalene  ;  a  mixture  of  nitric  acid  and  sulphuric 
acid  forms  two  dinitro-compounds  ;  with  an  excess  of  nitric 
acid  triuitrodicbloronaphthalcue  is  produced. 

Dinitrodichloronaphthalene  I.,  C'u,//4(A"Oo).jf  7.,. — If  the 
mixture  of  the  nitration  product  be  crystallised  from  glacial 
acetic  acid,  tine  nearly  colourless  needles  are  obtained, 
containing  acetic  acid  of  crystallisation.  The  compound 
melts  at    150°   C,  and   is  soluble   in  benzene.     From    the 


mother-liquor  the  isomeric  Dinitrodichloronaphthalene  II., 
crystallises  in  small  white  needles,  melting  at  158°  C.  I5oth 
compounds  yield  on  further  nitration — 

1'rih  itrodichluronaphthalene,     C,„//3(iY  O^jCL.  —  Pale 
yellow  needles,  melting  at  178°  C.     It  forms  with  ammonia, 

Amidvchlorotrinitronaphthalene,  <\„II  t(  .\  !/,)(  '/(A'Oo), 
(yellow  needles  melting  at  252   C.)  and  with  aniline, 

Anilidochlorotrinitvu  naphthalene — 

CWH^NU.  C6Hb)  <17(.Y02)3 

(red  flakes  melting  at  230°  O),  whilst  alcoholic  caustic  soda 
converts  it  into  trinitrochloronaphlhol — 

C^H^XO.^Cl.OH 
crystallising  from  glacial  acetic  acid  in  pale  yellow  needles, 
melting  and  decomposing  at  1563  C. — A.  L. 


If  the  boiling  be  continued  until  no  more  smell  of  aniline 
can  be  perceived,  the  solution  contains  the  potassium  salt  of 
nionochlorodihydroxyquinone.  The  author  discusses  the 
constitution  of  these  compounds  at  great  length  without, 
however,  arriving  at  any  definite  formulae. 

On  treating  anilidohvdroxyquiuoue-anilide  or  anilido- 
hydroxyquinoue  with  very  dilute  caustic  potash  until  the 
evolution  of  aniline  ceases,  the  potassium  salt  of  Nietzki's 
puradihydroxyquinone  is  formed.  The  same  body  is  obtained 
from  dianilidoquinone  by  treating  it  with  alcoholic  sulphuric 
acid  from  tetramethyldiamidoquinone  by  treatment  with 
caustic  alkalis.  If,  instead  of  alkalis,  hydrochloric  acid  be 
used,  dimethylamidohydroxyquinoue — 

O 

,<2>|N(CH3)2 

\/ 

o 

is  the  first  product  of  the  reaction. — A.  L. 


1  :  1  Nitronaphlhalenesulphonic  Acid.     P.  T.  Cleve.     Ber. 
23,  958—961. 

O.N  titration  of  the  sodium  salt  of  naphthalcne-a-sulphonic 
acid,  three  isomerides  are  obtained :  1  :  5,  1  :  8,  and  1  : 4 
nitronaphthalenesulphonic  acids.  The  latter  yields  ou 
reduction  naphthionic  acid.  To  prepare  these  bodies  the 
author  proceeded  in  the  following  way:  1  kilo,  of  the 
sodium  salt  is  gradually  added  to  a  mixture  of  750  grms.  of 
nitric  acid  of  sp.  gr.  1*4,  and  of  500  grms.  of  nitric  acid  of 
sp.gr.  15.  After  dilution  the  calcium  salts  are  formed, 
and  their  solution  is  filtered  whilst  hot.  On  cooling,  the 
calcium  salt  of  the  1  :  5  acid  crystallises  out.  The  mother- 
liquor  is  concentrated,  and  the  calcium  salts  decomposed 
with  sulphuric  acid.  On  evaporation  small  crystals  of  the 
1  :  5  acid  arc  obtained.  The  mixture  of  the  remaining  acids 
is  converted  into  their  potassium  salts  and  then  by  means 
of  phosphorus  pentachloride  into  sulphonic  chlorides.  The 
first  fractions  yielded  nearly  pure  1  :  5  nitronaphthalene- 
sulphonic chloride,  whilst  the  remaining  formed  a  mixture 
of  the  1 :  5  and  1 :  4  chlorides,  from  which  the  latter  was 
obtained  by  crystallisation  from  benzene  and  petroleum 
spirit,  and  melted  at  99s  C.  The  1 :  8  acid  forms  the  most 
soluble  salts,  and  is  contained  in  the  mother-liquor  after  the 
1  : 5  and  1  :  4  salts  have  crystallised  out.  The  author 
describes  the  following  compounds  of  the  1 :  4  acid  : — 

Potassium  Nitronaphthalenesulphonate — 

C10H6(NO2)(SO3K). 

Sodium  Nitronaphthalenesulphonate — 

C10H6(NO2)(SO3Na)  +  H20. 

Calcium  A'itronuphthalenesulphonate — 

[C11,Hli(X02)(S03)]2Ca  +  2  IPO. 

Barium  A itronaphthalenesulphonate — 

[C10Hc(XO2)(SO3)]2Ba  +  H30. 
Silver  Nitronaphlhalcnesidphonate — 


Lead  A' itronaphthalenesulphonate — 

[C^XO.SO^Pb  +  6H„0. 

The  Ethyl  Ester,  CU,U„N0.,S03C.,1I5,  melting  at  98°  C. 

The  Methyl  Ester,  (',„H,;X<  >.SO;iClI:i.  melting  at  117°  C, 
and  the  amido  compound,  C,(1HfiXOsSO»NH2,  melting  at 
188°  C.  The  latter  yields  on  reduction  with  glacial  arctic 
acid,  hydriodie  acid  and  phosphorus,  and  on  precipitation  of 
the  solution  with  ammonia,  the  amide  of  naphthionic  acid, 
melting  at  206°  C.    Its  formula  is  C10HCX]I  ,(S<  ),XH2). 

'  —A.  L. 


On   1 :  8  Chloronaphthalcnesulphonic   Acid.     P.  T.   ('live. 

Per.  23,  962— 9G3. 
O.N    treating    the  potassium    salt  of  1:8  nitronaphthalene- 
BUlphonic    acid    with     phosphorus     pentachloride     a     very 
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violent  reaction  sets  in.  To  moderate  the  reaction,  the  salt 
was  diluted  with  carbon  bisulphide,  and  then  phosphorus 
pentachloride  added.  Nitrous  acid  vapours  escaped,  and 
1  :  8  chloronaphthalcnesulphonie  chloride,  melting  at  101°  C, 
was  obtained.  On  boiling  with  barium  hydrate,  the  barium 
salt,  (C,0H6ClSO3)sBa  +  2  HsO,  was  formed.  There  are 
further  described  the  Ethyl  ester,  C^HgClSO^C^H^,  melting 
at  67°  C. ;  the  Methyl  ester,  CWH„CIS03CN^,  melting  at 
70°  C. ;  and  the  amide,  C^IJ^CISO.AU,,  melting  at 
1965— 197°C.— A.  L. 


On  Ethylxylenes.     J.  Stahl.     Ber.  23,  988—994. 

Br  the  action  of  ethyl  bromide  and  sodium  on  the  mono- 
bromo  derivatives  of  the  three  isomeric  xylenes,  there  were 
obtained — 

Ethylmetaxylene,  C6H3  (Of73)  (C#3)  (,CSBS)  [1:3], 
boiling  at  185" — 186°  C,  and  forming  a  sulphonic  acid  on 
treatment  with  conceutrated  sulphuric  acid.  With  a 
mixture  of  nitric  and  sulphuric  acid,  Trinitro-ethylmeta- 
xylene,  t'6(A,02)3(C//3)oC2Hi,  melting  at  127°  C,  is 
prepared. 

Tribromo-ethylmetaxylene,  melting  at  94° — 95°  C,  is  the 
product  of  the  action  of  an  excess  of  bromine  on  the 
hydrocarbon.  On  oxidation  with  dilute  nitric  acid,  Xylylic 
acid,  C^H^CH^fCH^COM)  [1:3:4],  melting  at 
125°  C,  is  formed. 

Ethylparaxylene  boils  at  185°  O,  and  }-ields  a  sulphonic 
acid,  which,  on  fusing  with  caustic  potash,  is  converted  into 
Ethylparaxylcnol,  melting  at  37°  O,  and  boiling  at  245°  C. 
Ferric  chloride  does  not  act  ou  its  aqueous  solution,  but 
produces  in  its  alcoholic  solution  a  deep  green  colouration. 
On  oxidation  of  the  hydrocarbon,  isoxylylic  acid, — 

C6H3(CH3)(CH3)(CO.,H)  [1:4:  3], 
was  obtained. 

Ethylorthoxylene,  C6^:)(C//3)(CW3)(6y/5)  [1:2:4], 
boils  at  187° — 188°  C,  and  is  easily  converted  into  a  sulphonic 
acid,  forming  a  trhiitro  derivative,  melting  at  121°  C.,  also 
a  tribromo  compound,  melting  at  93°  O,  and  on  oxidation 
paraxylylic  acid,  CcII3(CH3)(CH3)CO.,H)  [1  :  2  :  4], 
melting  at  163°  C. 

By  the  action  of  etlryl  bromide  on  metaxylene  in  presence 
of  alumiuinm  chloride,  two  isomerides  are  obtained  :  the 
one  before  described,  ethylmetaxylene — 


and — 


C6H3(CH3)(CH3)(C:H0)  [1:3:4] 
C6H3(CH3)(CH3)(C2Hi)  [1:3:5], 


boiling   at   188°  C.     It   forms   a   sulphonic   acid,    and,   on 
oxidation,  7/iesitylenic  acid.— A.  h. 


On  Amidochrysene.     E.  Bamberger  and  C.  Burgdorf. 
Ber.  23,  1006—1007. 

The  authors  obtained  amidoi  hrysene  by  reducing  nitro- 
chrysene  with  tin  and  hydrochloric  acid,  thus  obtaining  a 
tin  double  salt. — A.  L. 


Dyewoods  and  Extracts,  their  Use  and  Abuse.  L.  Bruehl. 
Textile  Colourist,  1889,  125,  et  seq.  (This  Journal  1889, 
612—618.) 

Fustic. — Fustic  is  the  product  of  the  tree,  Morus  tincloria, 
which  is  indigenous  to  the  West  India  Islands,  especially 
Jamaica  and  Cuba,  Mexico  and  Brazil.  It  contains  two 
different  dyestuffs,  viz. :  morin  or  moric  acid,  and  maclurin 
or  moritannic  acid.  Maclurin,  or  moritaunic  acid,  is  readily 
soluble  in  water:  6  parts  cold  water,  or  2-18  parts  boiling 
water  dissolve  1  part  maclurin.  Morin  is  nearly  insoluble 
in  water  (1  part  morin  dissolves  in  4,000  parts  cold  water  or 
in  1,060  parts  boiling  water),  readily  soluble  in  caustic 
alkalis   and    in   alkaline   borates   and   phosphates,   and    is 


precipitated  from  such  solutions  by  acids.  Morin  is  also 
readily  soluble  in  alcohol  and  ether. 

The  kinds  of  fustic  most  frequently  offered  in  the 
European  market  are  :  Tampico  fustic,  Tuspan  fustic, 
Yellow  Pernambuco  wood,  East  India  fustic,  San  Domingo 
fustic,  which  denomination  applies  to  all  yellow  woods  from 
the  West  Indies  besides  ;  finally,  Cuba  fustic. 

The  commercial  classes  of  fustic  greatly  differ  from  each 
other  in  their  contents  of  dyestuff,  the  brands  Cuba,  San 
Domingo  and  Tampico  being  considered  the  best.  The  so- 
called  East  India  fustic  of  commerce  is  very  poor  in  extract, 
and  scarcely  pays  for  working ;  it  is,  therefore,  principally 
used  for  tine  cabinet  work. 

It  is  generally  held  that  Cuba  wood,  especially  the  brand 
"Cuba  Coast"  is  to  be  considered  the  best.  It  has  been 
found  that  the  quantity  of  extract  contained  in  the  wood  is 
very  variable,  and  that  in  the  different  logs  from  the  same 
cargo  of  wood  as  man}-  different  percentages  of  dyestuff 
extract  may  be  found,  which  with  good  wood  range  from 
6  to  18  per  cent.  The  average  yield  of  the  wood  ought  to 
be  10 — 12  per  cent.,  and  only  seldom  woods  are  encountered 
which  in  industrial  working  give  a  yield  of  15 — 18  per  cent. 
Considering  the  structure  of  the  wood  it  is  particularly 
necessary  with  fustic,  on  taking  samples,  to  be  very  cautious 
in  judging  it,  because  different  parts  of  the  same  tree  often 
yield  very  different  quantities  of  extract.  In  the  interior  of 
the  wood  often  deposits  of  a  yellow  powder  are  found,  and 
of  a  red  resinous  matter,  which  substances  are  very  rich  in 
colouring  matter,  indeed,  they  are  nearly  pure  dyestuff.  If 
it  happens  in  taking  a  sample,  that  a  portion  of  the  wood  is 
struck,  where  there  is  such  accumulation  of  colouring  matter, 
a  yield  of  over  40 — 60  per  cent,  extract  is  easily  obtained. 
A  light  yellow  colour  and  numerous  red  veins  appearing 
in  the  structure  of  the  wood,  are  regarded  as  general 
characteristics  of  a  good  fustic. 

The  analyses  of  various  brands  of  fustic  which  follow, 
illustrate  the  difference  between  the  quantity  of  extract  and 
quantity  of  colouring  matter. 


Name  of  Wood. 

Water. 

Extract. 

Dyestuff. 

Ash. 

PerCt-nt. 
15-2 

PerCent. 
14-6 

PerCent. 
1132 

PerCeut. 
14 

11-3 

15-35 

12-71 

Maracaibo  fustic,  1SS5 

ll'Sl 

13-64 

10-91 

1-33 

Sail  Domingo  fustic,  1837  . . 

12-73 

12-1 

10-46 

0-99 

Cuba  fustic,  1886 

10-8 

13-17 

9-09 

1-37 

10'3 

11-4 

13-67 

11-68 

4-00 

1-15 

1-03 
l'OO 
2-38 

15-81 

13-5 
6-19 

H'6 

This  table  shows  very  distinctly  that  the  quantity  of 
extract  obtained  from  a  wood  is  not  sufficient  evidence  as  to 
the  tinctorial  value  of  the  latter,  since  there  are  woods  found 
which  with  a  yield  of  extract  of  13-64  per  ceut.  represent  a 
quantity  of  10-91  per  cent,  contained  therein  (Maracaibo), 
while  Cuba  1886,  yielding  13-17  per  cent,  extract  represents 
9  ■  09  per  cent,  dyestuff.  On  the  other  hand  it  can  also  be 
observed  that  there  are  differences  between  different  crops  of 
the  same  kind  of  wood.  If  we  compare  the  different  cuttings 
of  Cuba  fustic,  we  find  the  following : — 


Cuba. 

Extract. 

Colouring  Matters. 

1884 

Per  Cent. 

15-35 

Per  Cut. 
12-71 

1885 

16 'SI 

13-67 

1886 

13-17 

9-39 

1887 

14-32 

11-14 
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These  figures  demonstrate  plainly  how  the  difference 
between  the  quantities  of  extract  matter  and  of  colouring 
matter  contained  in  a  wood  operates  in  practice.  Persons 
who  have  not  all  the  facilities  at  their  disposal  to  carry  out 
an  accurate  examination  of  the  wood,  ought  never  to  estimate 
the  tinctorial  value  from  the  yield  of  extract ;  they  will 
arrive  at  a  more  correct  estimate  by  making  a  dye-trial. 

The  morin  of  fustic  being  nearly  insoluble  in  water,  it  is 
unable  to  diffuse  in  the  dye-baths  and  thus  to  be  utilised. 
For  dyeing  practice,  therefore,  only  the  quantity  present  of 
madurin  is  of  importance,  and  this  ranges  between  G  and 
12  per  cent.  Only  with  few  woods  a  higher  tinctorial  value 
in  maclurin  is  obtained,  unless  they  are  lixiviated  by  the 
aid  of  substances  which  are  solvents  for  morin.  In  this 
case  the  yield  of  the  wood  will  appear  a  little  higher;  in  the 
dyeing  process,  however,  such  wood  extracts  will  not  be 
able  to  give  results  corresponding  with  the  yield  of  extract, 
but  will  always,  in  trial  dyes  with  equal  quantities  of  extract, 
give  inferior  results  with  extracts  which  are  rich  in  morin. 

After  carrying  out  the  processes  most  used  iu  Germany 
and  England  with  various  classes  of  wood  and  extracts,  the 
author  arrived  at  the  general  conclusion  that  the  addition 
of  borax  in  the  extraction,  in  other  words,  the  presence  of 
borax  in  the  extract,  is  of  uo  use  whatever. 

Of  equally  doubtful  value  is  the  addition  of  carbonate  of 
soda  to  the  extraction  liquids,  which  is  practised  in  some 
extract  works.  The  author  has  often  pondered  the  utility 
of  this  addition,  and  on  undertaking  experiments  in  this 
direction  has  obtained  no  results  which  would  practically 
justify  the  addition  of  soda.  The  extracts  produced  with 
the  addition  of  soda  show  a  little  redder  colour.  It  is  not 
the  alkaline  carbonates,  but  only  the  caustic  alkalis  which 
can  effect  a  more  rapid  solution  of  the  fustic  dyestuffs. 

While  the  extract  manufacturer  buys  his  fustic  iu  sticks 
or  logs,  the  product  is  offered  to  the  dyer  in  chips  or  in 
powder.  As  regards  the  way  of  chipping,  there  are  sold  in 
Germany  cross-cut  chips,  that  is,  such  as  are  produced  by 
cutting  the  log  in  a  perpendicular  direction  to  its  axis 
(across  the  grain)  and  long-cut  chips,  produced  by  cutting 
parallel  to  the  axis,  in  the  direction  of  the  structure  of  the 
fibre  (with  the  grain).  Many  dyers  prefer  the  long  cut  for 
good  reasons,  and  about  the  usefulness  of  the  long  cut  there 
can  be  said  at  least  as  much  pro  as  contra.  The  advantage 
of  the  long  cut  is,  that  it  is  softer  to  the  feel  and  gives  not 
so  much  powder  as  the  cross  cut.  The  pieces  and  yarns 
dyed  with  such  wood  are  easier  to  clean  from  the  adherent 
particles  of  wood;  and  there  is  no  danger  of  tearing  the 
pieces  upon  the  washing  machines,  which  can  very  readily 
occur  with  cross-cut  chips,  unless  they  are  very  tine.  A 
disadvantage  of  the  long  cut,  however,  and  which  is  of  a 
very  serious  character,  is  that  it  is  difficult  to  extract,  and 
when  the  thickness  of  the  chip  is  over  0*5  mm., considerable 
quantities  of  residual  colouring  matters  remain  in  the  chip, 
which  represent  no  inconsiderable  loss  in  dyestuff  for  the 
dyer.  The  manufacturers  of  extract,  therefore,  always  use 
cross-cut  chips  for  extraction. 

There  are  inserted  here  the  results  of  a  comparative 
experiment  of  extraction  with  cross-cut  and  long-cut  chips. 
The  extraction  was  carried  out  in  a  high  pressure  apparatus 
with  only  |  atm.  pressure.  The  quantity  of  water  was 
calculated  in  the  proportion  of  1:3. 

Extraction  of  Cross-cut  Chips.     10  Kilos.  Wood. 


Opera- 
tion. 

Concentration  of 
Decoction  in  0°B. 

Extract  in 
Grins. 

Residue  in  the 
Wood. 

1 

Extract  1    1!. 

666 

Unknown. 

.j 

Extract  1    B 

ecu 

Unknown. 

3 
4 

Extract  0-6   B. 
Extract  0"2°  13. 

133 

Uuknov*  n. 
13'fl  grms. 

Per  Cent. 

ir  i-jii 

Total 

1'032 

Yield.... 

ID  '32 

Total  contei 

tsof  the  u' 

id 

13-13 

Extraction  op  Long-cut  Chips.     10  Kilos 

.  Wood. 

Opera- 
tion. 

Concentration  of 
Decoction  in  1°  B. 

Extract  in 
Grins. 

Dissolve  in  the 
Wood 

1 

o 
3 

i 

Extract  1°  B. 
Extract  0-9°  B. 
Extract  0'3  B". 
Extract  0-1°  B. 

Total 

Total  contei 

006 
COO 
200 
00 

Unknown. 
Unknown. 
Unknown. 
2sl  Krms. 
Yield.... 
,d 

Per  Cent. 
2-81 

1.798 

17-:>su 

After  the  lixiviation  an  average  sample  was  taken  from 
each  sample  of  wood  and  dried,  and  100  grms.  of  each 
completely  extracted  with  distilled  water  in  Sehroedler's 
extractor,  when  the  cross  cut  still  gave  0-42G  per  cent, 
residue,  and  the  long  cut  2-81  per  cent.,  whereby  the  total 
yield  of  one  wood  (cross  cut)  amounts  to  18-406  per  cent., 
that  of  long  cut  to  18-13  per  cent.  Considering  the 
unavoidable  losses  occurring  by  the  extraction  in  the 
experimental  apparatus,  in  evaporating  the  decoctions,  &C., 
the  wood  was  therefore  considered  of  equal  value. 

Herefrom  results  a  difference  of  2-374  per  cent,  from  the 
extractions  which  are  obtainable  in  industrial  working,  that 
is,  for  the  dyer  who  uses  long-cut  chips,  a  loss  of  2  ■  374  kilos, 
extract  for  every  100  kilos,  chips  which,  taking  the  price  of 
extract  at  140  ink.  per  100  kilos,  extract,  represents  in 
cash  a  loss  of  3  mk.  32  d.  Besides,  the  price  of  long-cut 
chips  is  higher  than  that  of  cross  cut.  Cuba  long-cut 
fetching,  in  1888,  15-50  mk.  per  100  kilos.,  the  loss  of 
3  •  32  mk.  represents  about  20  per  cent,  of  the  total  value  of 
the  wood,  which  loss,  considering  the  present  low  dyeing 
prices,  is  a  matter  which  requires  due  consideration. 

Similar  to  the  case  of  logwood  is  that  of  fustic  which 
is  sold  in  the  form  of  chips.  The  quality  and  purity  of 
these  woods  is  very  variable,  and  principally  depends  upon 
the  price.  Fustic  in  a  finely  reduced  condition  has  also  the 
property  of  absorbing  water  in  considerable  quantity.  The 
normal  proportion  of  water  contained  in  the  wood  ranges 
from  12  to  15  per  cent.,  while  chips  may  often  contain 
18—24  per  cent,  of  water  and  no  noticeable  alteration 
of  it  can  be  discovered,  particularly  when  presented  in  the 
shape  of  long-cut.  It  is  easy  to  understand  that  this 
property  of  the  woods  is  largely  taken  advantage  of  to  the 
disadvantage  of  the  consumer,  who  must  buy  and  pay  gross 
for  net  according  to  the  weight  indicated  by  the  bill  of 
lading.  Another  largely  practised  adulteration  is  that  with 
woods  of  inferior  quality,  such  as  chestnut  wood,  waste  of 
quercitron  bark,  turmeric  powder,  anil  finally  with  fustic 
chips  which  have  already  been  extracted.  Of  the  latter 
adulteration  the  most  extensive  use  is  made  "here  the  object 
is  to  blind  the  consuming  dyer  with  a  low  price  and  tine  cut. 
The  author  has  met  with  eases  where  the  chipped  wood  was 
mixed  with  about  40  per  cent,  of  extracted  chips  and  about 
5  per  cent,  turmeric  powder.  Such  a  mixture  was  then 
sprinkled  with  water  containing  about  5  per  cent,  of  soda 
and  left  in  a  pile  for  several  days,  using  the  precaution  to 
several  times  shovel  it  over.  By  this  treatment  the  wood 
assumes  a  uniform  colour  and  the  lixiviated  chip  could  only 
with  difficulty  he  distinguished  from  the  non-lixiviated  even 
by  means  of  the  microscope. 

It  is  impossible,  even  with  the  most  careful  extraction  of 
the  woods,  to  obtain  the  whole  quantity  of  colouring  matter 
contained  in  the  wood,  but  there  always  remains  in  the 
chips  a  part  of  the  dyestuff  soluble  in  water  and,  with  a 
well  conducted  extraction,  about  0*5  t"  1  per  cent,  must  be 
allowed  for  this  loss.  This  residue,  however,  does  not  for 
the  extract-maker  represent  0"5  or  1  per  cent.,  hut  with  an 
effective  percentage  of  IS  per  cut.  extract  contained  in  the 
wood,  :i  loss  of  :;  3  pi  c  cent.,  or  otherwise  6-  6  pel  cent,  of 
the  value  of  In- wood  iii  extract  :  it  is,  therefore,  a  matter 
of  course,  that  ways  and  means  aresoughtfor  to  re, luce 
this  loss  to  a  minimum.     Besides  the  additions  of  borax 

and  soda  which,  as    Stated,  do  not    answer    the    purpose,  the 
method  of   lixiviating   under    high    pressure   is  applied.      As 
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in  the  case  of  logwood,  in  this  case  also  higher  yields  in 
extract  are  obtained,  but,  unless  this  extraction  is  carried 
out  with  great  caution,  it  will  be  at  the  cost  of  the  quality 
of  the  extract.  It  is  an  undisputed  fact  that  by  working 
with  high  pressure,  the  last  tracts  of  the  dyestuff  soluble  in 
water  can  be  extracted ;  but  there  enter  also  into  the  extract 
other  extractive  matters  present  in  the  wood  together  with 
particles  of  wood  mechanically  carried  over,  which  do  not 
contribute  to  the  increase  of  the  tinctorial  value  of  the 
extract.  A  comparative  trial  dye  with  extracts  obtained 
with  high  pressure  in  greater  amount,  as  against  such  as 
had  been  produced  without  high  pressure,  showed  in  the 
shades  the  same  graduation  but  in  inverse  proportion  to  the 
pressure,  that  is,  it  became  manifest  that  the  extract  which 
had  been  produced  without  pressure  gave  the  best  results, 
and  the  extracts  prepared  with  pressure  gave  dyes  which 
were  weaker  in  the  same  ratio  as  the  pressure  and  yield 
increased.  The  experiment  of  treating  the  respective 
extracts  with  alcohol  was  now  tried,  the  residue  which  had 
been  left  was  dissolved  in  water  and  allowed  48  hours  to 
settle,  when  a  sediment  was  deposited  which  proved  to  be 
cellulose ;  and  cellulose  could  also  be  discovered,  both  in 
the  aqueous  and  alcoholic  extract,  and  that  in  quantities 
increasing  proportionally  to  the  pressure  applied  in  the 
extraction. 

Sumac. — The  commercial  sumac  is  obtained  from  the 
various  species  of  Rhus,  such  as  Rhus  coriana,  Rhus 
colinus,  Rhus  glabrum,  Rhus  canadensis,  Rhus  typhinus, 
Rhus  pentaphyllum,  and  Rhus  una  ursi.  The  principal 
species  sold  in  the  European  markets  and  most  valued  are 
the  Sicilian  sumac  {Rhus  coriaria)  and  that  from  Central 
Italy  (Rhus  cotinus  and  Rhus  coriaria),  which  plants  are 
not  only  collected  iu  Central  Italy,  but  also  in  Dalmatia, 
Istria,  and  Montenegro,  and  are  commercially  known  as 
Fiume  sumac.  Besides,  there  is  Spanish  sumac  and  French 
sumac.  Of  the  latter,  four  brands  are  distinguished  which, 
however,  belong  all  either  to  Rhus  coriaria  myrtifolia  or 
Rhus  pentaphyllum,  according  to  the  regions  where  found, 
as  Fauvis  sumac  (Departement  du  Var),  Kedoul  sumac 
(Gironde),  Pudis  sumac  (South  France),  and  Dongere 
sumac  (Rhone).  Finally,  American  sumac  is  obtained 
from  various  species  of  rhus,  the  best  being  that  derived 
from  Rhus  glabrum,  Rhus  canadensis,  and  Rhus  typhinus. 
More  recently  another  tannin-bearing  plant  is  often  offered 
in  the  market  as  sumac  under  the  name  of  Swedish  sumac. 
Although  of  very  inferior  quality,  this  product,  obtained 
from  Arbutus  uva  ursi  and  Vaccinum  vitis,  is  fraudulently 
sold  for  sumac,  the  deception  being  easy  to  carry  out,  as 
both  leaves  and  twigs  of  these  plants  very  much  resemble 
those  of  the  various  species  of  rhus.  Only  a  close 
examination  shows  the  difference. 

The  principal  value  of  sumac  consists  in  the  proportion 
of  real  tannin  which  it  contains,  or  rather  a  tannic  acid 
which,  though  not  identical  with  the  tannic  acid  of  nut- 
galls,  produces  similar  reactions  as  the  latter,  or  possesses 
similar  properties.  The  quantity  of  dyestuff  contained  in 
sumac  plays  in  practice  only  a  subordinate  part. 

It  seems  that  there  are  several  tannic  acids  contained  in 
sumac,  some  of  which  resemble  the  tannic  acid  of  nutgalls 
(tannin),  while  the  others  are  similar  to  gallotanuic  acid. 
The  former  are  designated  as  actual  value  in  tannin  of 
sumac,  the  latter  give  the  so-called  gallotannic  value.  Of 
actual  value  for  the  tanner  and  dyer  is  only  the  quantity  of 
tannin  contained  in  sumac,  because  only  this  class  of  tannic 
acid  compounds  has  the  property  of  forming  insoluble  salts 
with  metallic  oxides,  and  thus  serving  for  the  fixation  of 
mordants,  and  as  mordants  for  aniline  and  other  d3'estuffs. 
About  the  value  of  gallotannic  acid  in  dyeing,  opinions  are 
greatly  divided. 

The  tannic  acids  readily  soluble  in  water  are  pretty  com- 
pletely precipitated  from  their  solutions  by  various  reagents, 
as  by  sulphuric  acid,  many  salts  and  solution  of  glue.  Of 
all  these  reagents,  however,  only  the  solution  of  glue  has 
been  adopted  for  practical  use  according  to  the  propositions 
of  Meunier  and  Warrington,  who  invented  a  method  of 
determining  tannin  by  titration.  This  method  was  declared 
insufficient  by  (i.  Mueller,  who  demonstrated  that  an  exact 
quantitative  analysis  by  this  process  is  impossible,  as  the 
precipitate  formed  does  not  perfectly  separate  out,  and   the 


solution  remaining  turbid  prevents  the  observation  of  the 
end  of  the  reaction.  Although  an  addition  of  alum  in 
some  degree  removes  this  difficulty,  this  method,  despite  all 
modifications  added  to  it  by  Mueller,  F.  Schulze,  and  others, 
remains  inaccurate.  Loewe  showed  that  many  tannic  acid 
bearing  materials,  sumac  included,  contain  besides  it,  other 
substances  soluble  in  water,  which  act  like  tannin,  and 
thereby  render  the  correctness  of  the  analysis  problematical. 

Since  thus  the  method  of  precipitating  tannic  acid  with 
glue  was  done  away  with,  scientists  turned  their  attention 
to  the  use  of  metallic  salts  capable  of  precipitating  tannic 
acids  as  insoluble  precipitates,  and  H.  Fleck  pointed  out 
the  property  of  acetate  of  copper  of  completely  precipitating 
tannic  acid  as  well  as  gallotannic  acid.  Since  cupric  gallo- 
tannate  is  perfectly  soluble  in  a  solution  of  ammonium 
carbonate,  while  cupric  tannate  is  insoluble  in  this  reagent, 
the  road  towards  exact  examination  again  seemed  to  have 
been  found.  But  this  method  was  also  controverted  by 
many  chemists,  and  later  on  modified  by  Eder,  Ilayer,  and 
others,  though  finally  rejected  as  insufficient. 

Hardtke  introduced  ferric  acetate  instead  of  the  cupric 
salt  as  precipitating  agent,  but  this  method  of  titration  as 
well  as  that  of  Gerland  (with  solution  of  tartar  emetic) 
proved  inaccurate.  Only  Hammer  succeeded  in  finding  the 
correct  way  to  determine  tannin.  He  based  his  method 
upon  the  property  of  tannic  materials  to  give  insoluble 
precipitates  with  the  animal  skin.  Although  Hammer's 
original  process  was  very  complex,  it  gave  in  combination 
with  other  methods  the  basis  for  the  determination  of  the 
tannins. 

The  final  decisive  step  towards  improvement  was  taken 
by  Loewenthal.  This  chemist  based  his  method  upon  the 
oxidisability  of  the  tannins  by  potassium  permanganate  or 
chloride  of  lime,  using  a  surplus  of  indigo  carmine  as 
indicator.  This  method,  combined  with  that  of  Hammer, 
forms  at  present  the  principal  basis  of  all  determinations 
of  tannin,  and  the  improvements  introduced  in  the  combined 
(or,  as  it  is  called,  improved)  method  of  Loewenthal  only 
concern  the  way  of  proceeding,  but  not  its  principles.  (This 
Journal,  1884,  82  and  524  ;  also  1885,  263.) 

In  order,  now,  to  determine  the  value  in  tannin,  a  certain 
quantity  of  the  substance  to  be  examined  is  weighed  off, 
say  5  grms.  sumac,  perfectly  extracted  with  boiling  water, 
and  the  decoction  made  up  to  1  litre.  For  the  test,  20  ccm. 
of  the  decoction  are  placed  in  a  beaker,  and  750  ccm. 
distilled  water,  10  ccm.  of  1-10  normal  sulphuric  acid,  and 
20  ccm.  solution  of  indigo  carmine  (of  known  percentage) 
are  added.  Then  the  oxidising  liquid,  in  this  case  per- 
manganate of  potash  (3  litres  water  and  4  grms.  KMn04)  is 
introduced  from  a  burette  until  the  original  blue  colour  of 
the  solution  to  be  titrated  is  changed  to  straw  yellow. 
According  to  the  quantity  of  solution  of  permanganate  the 
total  value  in  tannin  and  gallotannic  acid  is  then  calculated. 

The  author  calls  attention  to  the  fact  that  it  is  an  error  to 
believe  that  the  tannin  of  sumae  is  identical  with  the  tannin 
of  nutgalls  or  of  other  tanners'  plants.  On  the  contrary, 
nearly  every  tannin-bearing  plant  has  a  specific  tannin  of 
its  own,  which  resembles  the  tannic  acid  of  nutgalls  only  in 
the  properties  of  giving  with  certain  metallic  salts  precipitates 
which  are  insoluble  in  water,  and  of  tanning  the  animal 
skins  to  be  precipitated  by  the  latter. 

It  was  found  that  from  the  yield  of  extract  of  a  certain 
kind  of  sumae  no  conclusion  as  to  its  value  in  tannin  can 
be  drawn.  While  a  yield  of  30  to  40  per  cent,  extract  is 
by  no  means  a  rare  occurrence,  no  sumac  was  discovered 
that  contained  over  25  per  cent,  actual  tannin.  Good  sumac 
averages  10 — 15  per  cent,  actual  tannin,  its  value  in  extract 
ranging  from  30—40  per  cent.  It  is  therefore  a  great 
mistake  if,  for  the  valuation  of  a  given  kind  of  sumac, 
simply  a  decoction  of  it  with  a  certain  quantity  of  water  is 
made,  its  specific  gravity  found,  and  the  estimation  of  the 
value  of  the  test-sumac  made  accordingly.  This  method 
may  have  special  value  for  the  extract  maker,  but  to  the 
dyer  and  tanner  it  affords  absolutely  no  reliable  indication 
of  the  value  of  the  article  ;  and  yet  this  method  of  valuation 
is  practically  applied  in  many  dyehouses  and  tanneries. 

In  the  commercial  sumacs,  besides  sand  ami  \.  How  earth 
(loam)  sometimes  up  to  15  per  cent,  refuse  "t  various 
tanning   barks   of   inferior   value,  such  as   chestnut  wood, 
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quebracho  wood,  also  quercitron  bark  and  waste  of  fustic, 
are  found  as  adulterants.  As  regards  the  latter  two 
adulterations,  it  seems  that  their  object  is  to  produce  the 
colour  peculiar  to  the  concomitant  dyestuff  which  is 
contained  in  sumac,  especially  when  the  sumac  in  question 
either  naturally  contains  but  little  of  this  accompanying 
dyestuff,  or  when  its  colour  has  been  degraded  by  other 
additions  or  by  fermentation  of  the  leaves  in  a  damp  store. 
Hut  as  the  principal  value  of  sumac,  not  to  say  its  only 
value,  depends  upon  its  content  of  tannin,  the  additions  of 
other  colouring  bodies  appears  to  be  a  useless  waste  of  the 
latter.  Sand  and  loam  go  mostly  together  with  waste  of 
chestnut  wood  used  for  adulteration  ;  probably  the  tannin 
contained  in  chestnut  wood  (which,  besides,  is  about  50  per 
cent,  cheaper  than  sumac)  is  to  compensate  the  deficiency 
in  tannin  which  is  produced  by  the  admixtures  of  loam  and 
sand.  What  trouble  such  admixture  of  another  tannic  acid 
bearing  material  together  with  a  dark  colouring  companion 
dyestuff  may  cause  the  dyer,  anyone  may  judge  by 
contrasting  a  dye  with  chestnut  or  quebracho  with  a  sumac 
dye. 

PATENTS. 
Improvements  in  and  relating  to  the  Manufacture  of 
Colouring  Matters.  H.  H.  Lake,  London.  From  A. 
Leonhardt  and  Co.,  Muhlheim-on-the- Maine,  Germany. 
Eug.  Pat.  4387,  March  29,  1886.  Amended  December  8, 
1S87.     (Second  Edition.)     6d. 

The  subject-matter  of  this  patent  has  already  beeu 
abstracted  (this  Journal,  1887,  507).  In  the  original 
specification  the  acid  obtained  by  the  action  of  caustic 
soda  and  zinc  dust  on  p-nitrotoluenesulphonic  acid  was 
designated  a  "  new  amidosulpho  acid."  This  is  amended 
to  a  "  disulpho  acid  of  diamidostilben."  The  other  amend- 
ments provide  for  varying  the  shades  of  the  dyestuffs 
obtained,  either  by  combining  the  tetrazo-compound  from 
diamidostilbene  disulphonic  acid  with  dissimilar  phenols 
or  amines,  or  by  mixing  the  various  dyestuffs  themselves. 
"  —  T.  A.  L. 

The  Manufacture  of  Azo-Dyes  and  of  Materials  therefor. 
B.  Willcox,  London.  From  "  The  Farbeuf abrikeu  vormals 
Friedrich  Bayer  and  Co.,"  Elberfeld,  Germany.  Eug. 
Pat.  7802,  May  9,  1889.  Sd. 
The  o-benzidine  disulphonic  acid,  obtained  by  reducing 
m-nitrobenzene  sulphonic  acid  in  an  alkaline  solution  and 
transforming  the  hydrazo-compound  into  the  diamido- 
compound,  gives  tetrazo  dyestuffs  which  do  not  dye 
unmordanted  cotton  from  an  alkaline  bath.  It  has,  how- 
ever, been  discovered  that  by  heating  the  disulphonic  acid 
with  caustic  alkalis  at  a  pressure  of  30 — 40  atmospheres 
and  at  150° — 300°  C,  it  is  converted  into  diamidodiphenyl- 
cne  oxide,  which  when  diazotised  and  combined  with 
phenols  and  amines  or  their  sulphonic  acids  gives  direct 
dyestuffs  for  cotton.  In  like  manner  the  o-tolidine  disul- 
phonic acid  obtained  from  o-nitrotoluene-m-sulphonic  acid 
can  be  converted  into  diamidoditoluylene  oxide. — T.  A.  L. 


Manufacture  of  a  New  Colouring  Matter  of  the  Induline 
Series.  O.  Imray,  London.  From  "  The  Farbwerke 
vormals  Meister,  Lucius  und  Briining,"  Hochst,  Germany, 
Eng.  Pat.  7857,  May  10,  1889.  id. 
A  method  for  obtaining  from  the  induline  melt  a  bluish- 
violet  colouring  matter  having  the  formula  C24HlaN*4, 
dependent  upon  the  fact  that  only  this  base  is  capable 
of  forming  a  stable  acetate.  5  kilos,  of  aniline,  3- 9  kilos, 
of  aniline  hydrochloride,  and  2  kilos,  of  amidoazobenzene 
are  heated  together.  The  melt  is  then  boiled  two  or  three 
times  with  a  large  quantity  of  water  and  filtered.  The 
filtrates  are  treated  with  hydrochloric  acid  and  the  precipi- 
tate thus  obtained  filtered,  pressed,  and  drie'd  at  70° — 80°  C. 
This  mixture  is  then  heated  with  sodium  acetate  under  pres- 
sure, in  which  case  the  acetate  of  the  base  <';iI[,,N4  remains 
in  solution,  and  after  filtration  can  be  dried  down.  As  an 
alternative  method  the  hydrochlorides  obtained  above  are 
decomposed  with  dilute  caustic  soda,  washed,  and  the 
mixture  of  tl»'  bases  whilst  still  moist  boiled   in  an  aqueous 


solution  with  acetic  acid,  filtered  and  evaporated  to  one- 
fourth  of  its  volume,  when  the  acetate  crystallises,  forming 
blue  leaflets  with  a  brown  lustre.  In  place  of  acetic  acid, 
tartaric,  citric,  or  levulic  acid  may  be  employed. — T.  A.  L. 


Improvement  in  the  Manufacture  of  Amidophenols.  H. 
II.  Lake,  London. — From  A.  Leonhardt  and  Co.,  Muhl- 
heim-on-the-Maine,  Germanv.  Eng.  Pat.  815G,  May  1G, 
1889.     id. 

A  process  for  producing  m-amidophenol  and  its  alkylated 
derivatives  by  heating  resoreinol  with  ammonia  or  a  fatty 
amine  at  about  200°  C.  under  pressure  in  an  aqueous 
solution. — T.  A.  L. 


Improvements  in  or  connected  with  the  Manufacture  of 
Azo-Colouriug  Matters  for  Printing  and  Dyeing. 
B.  Willcox,  London.  From  "  The  Farbenfabriken  vormals 
Friedrich  Bayer  and  Co.,"  Elberfeld,  Germanv.  Eng.  Pat. 
8299,  May  18,  1889.     id. 

A  process  for  combining  (1)  the  diazo-eompounds  of 
amido  carboxylic  acids,  such  as  the  amnio  benzoic  acids, 
amido  hydroxybenzoic  acids,  amido  phthalic  acids,  and  the 
sulphonated  amido  cresol  carboxylic  acids,  &c.,  with  1:8 
and  1:2  di-oxy-naphthalenes  and  a-  and  0-naphthol  car- 
boxylic acids;  (2),  the  diazo- compounds  from  the  amido 
benzoic  acids,  the  amido  phthalic  acids,  and  the  amido 
anisic  acids  with  salicylic  acids  and  cresol  carboxylic  acids  ; 
and  (3)  the  diazo-compounds  of  the  amido  carboxylic  acids 
referred  to  in  (1)  with  one  molecule  of  a-naphtliylamine, 
rediazotising  the  amido  azo-compounds  and  combining 
them  with  amines,  phenols,  and  their  sulphonic  and  car- 
boxylic acids.  The  dyestuffs  thus  formed  are  to  be  used 
for  dyeing  and  printing,  generally  with  the  aid  of  mordants, 
although  some  of  them  are  capable  of  dyeing  wool  directly. 
The  colours  are  said  to  be  absolutely  fast  to  soap,  milling, 
and  sunlight.  The  shades  obtained  vary  from  a  bright 
yellow  and  brown  to  a  deep  blue-black  according  to  the 
components. — T.  A.  L. 


Improvements    in  the  Manufacture   of   Colouring   Mutter 

and   of  Leuco    liases    employed    therein.      B.    Willcox, 

London.     From  "The  Farbenfabriken  vormals  Friedrich 

Haver  and  Co.,"  Elberfeld,  Germany.     Eug.  Pat.  8G73, 

May  24,  1889.     Hd. 

The    red    colouring    matters    formed    according    to    this 

invention  are  obtained   from  m-amidophenol,  its  alkylated 

derivatives   and    hydroxydiphenylamine,   by    heating    them 

with  a  variety  of  substances  with   or  without  a  dehydrating 

agent.     The  patent  is  divided  into  three  parts, as  follows  : — 

I.  Leuco  bases  of  the  triphenyl  methane  series  are 
obtained  by  condensing  ben/aldehyde  and  its  derivatives 
with  the  substances  mentioned  above  according  to  the 
general  equation — 

QjH5.CHO  +  2C6H.,(OH)XK'K"  = 


t',,11. 
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The  substance  thus  obtained  when  heated  with  a  de 
hydrating  agent  is  represented  as  decomposing  in  the 
following  manner — 

,C6H3  -  Nl£'tt"HCl 

c6hs_ch/    ^;;    +0  = 

C,Ha  -  NK'R" 


L'Jh  -  c 
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This  equation  is  represented  somewhat  differently  in  the 
provisional  specification.  The  products  obtained  dye  wool 
and  mordanted  cotton  the  same  shade  as  rhodamine  and 
show  a  brilliant  fluorescence  on  silk. 

II.  Red  basic  colouring  matters  are  formed  by  heating 
methylene  chloride,  bromide  or  iodide,  acetone,  or  chloro- 
form with  two  molecules  of  benzil  or  nitrobenzil  and  four 
molecules  of  an  alkylated  m-amidophenol. 

III.  Similar  colouring  matters  are  also  obtained  by 
heating  the  di-alkylated  m-amidophenols  with  phosgene 
under  pressure  at  180°,  and  treating  the  resulting  tetra- 
alkylated  di-hydroxydiamidobenzophenones  with  dehydrat- 
ing agents. 

Finally,  a  number  of  substances  are  mentioned,  which 
when  heated  with  an  alkylated  m-amidophenol  at  various 
temperatures  yield  red  basic  colouring  matters,  such  as 
paraldehyde,  unsymmetrical  diphenyl-triehloro-ethane  or 
dipheny  1-dichloro-ethy  lene,  benzal  chloride,  benzotrichloride, 
formic  acid,  or  a  mixture  of  glycerol  and  oxalic  acid. 

— T.  A.  L. 


Improvements  in  the  Manufacture  of  Basic  Colouring 
Matter.  B.  Willcox,  London.  From  "  The  Farhen- 
fabriken  vormals  Friedrich  Bayer  and  Co.,"  Elberfeld, 
Germany.     Eng.  Pat.  8750,  May  27,  1889.     Sd. 

Blue  colouring  matters  are  obtained,  according  to  this 
invention,  by  combining  diazo-compounds  or  their  sulphonic 
acids  with  the  alkylated  derivatives  of  m-amido-phenol  and 
subsequently  heating  these  products  with  a-naphthylamine 
or  an  alkylated  derivative  thereof  in  presence  of  a  suitable 
solvent  at  150° — 200°  C.  The  reaction  may  also  be  performed 
in  another  way  by  combining  the  diazo-compounds  with 
o-naphthylamine  or  its  alkylated  derivatives  and  heating 
these  compounds  with  alkylated  m-amido-phenols  as  above. 
The  second  phase  of  the  reaction  which  takes  place  is 
expressed  as  follows : — "  One  molecule  of  benzene-azo- 
dimethyl-m-amido-phenol  +  one  molecule  of  o-naphthyl- 
amine gives  aniline  +  blue  colouring  matter."  The  following 
example  illustrates  the  process.  About  12  kilos,  of 
benzene-azo-di-methyl-m-amido-phenol,  6  kilos,  of  hydro- 
chloric acid  of  33  per  cent.  HC1,  9-5  kilos,  of  o-naphthyl- 
amine hydrochloride,  and  9  kilos,  of  glycerol  are  stirred  into 
a  paste  and  heated  to  160° — 165°C.  The  melt  finally  turns 
blue,  gas  is  evolved  and  the  colouring  matter  separates  out 
in  lustrous  green  laminae.  The  whole  melt  is  then  poured 
into  about  150  litres  of  water,  and  the  colouring  matter 
which  precipitates  is  purified  by  crystallisation  from  water 
in  which  the  hydrochloride  is  sparingly  soluble  in  the  cold. 
It  is  tolerably  soluble  in  cold  alcohol  with  a  blue  colour, 
having  a  dark  red  fluorescence,  and  on  the  addition  of  an 
alkali  gives  a  base  soluble  in  alcohol  and  ether  with  a  red 
colour  and  a  yellowish  brown  fluorescence.  The  sulphate  is 
readily  soluble  in  hot  water. — T.  A.  L. 


Colouring  Matter  of  the  Oxyketone  Group,  suitable  for 
Dyeing  and  Printing  with  the  Aid  of  Mordants. 
J.  Y.  Johnson,  London.  From  "  The  Badische  Anilin 
und  Soda  Fabrik,"  Ludwigshafen,  Germany.  Eng.  Pat. 
9427,  June  5,  1889.     -id. 

This  is  an  extension  of  Eng.  Pat.  8373,  of  1889  (this 
Journal,  1890,  497),  and  describes  the  preparation  of  tetra- 
hydroxy-phenyl-naphthyl  ketone.  About  100  parts  by 
weight  of  gallic  acid  are  dissolved  in  ahout  400  parts  by 
weight  of  o-naphthol  at  230°  C.  and  4  parts  by  weight  of 
zinc  chloride  are  carefully  added  to  the  solution.  After  the 
reaction  has  ceased  the  mass  is  allowed  to  cool  to  about 
100°  C.,  when  the  excess  of  a-naphthol  is  extracted  with 
benzene.  The  dyestuff  is  then  dissolved  in  alcohol  and 
precipitated  by  pouring  into  water,  when  it  separates  in 
yellowish  green  scales.  The  substance  does  not  melt  below 
200°  C.,  and  dyes  cotton  mordanted  with  alumina  a  greenish 
yellow,  and  wool  mordanted  with  alumina  a  brownish 
yellow.— T.  A.  L. 


A  New  or  Improved  Manufacture  of  Beta-Naphthol 
Carbon  Acid.  J.  Y.  Johnson,  London.  From  F.  von 
Heyden  Nachfolger,  Radebeul,  Germany.  Eng.  Pat. 
9612,  June  11,  1889.     id. 

The  production  of  a  /3-naphthol  carboxylic  acid  has 
already  been  described  in  Eng.  Pat.  6134  of  1885  (this 
Journal,  1885,  531),  and  Eng.  Pat.  8155  of  1886  (this 
Journal,  1886,  482).  The  acid  thus  obtained  melting  at 
157°  C.  is  very  unstable  and  decomposes  easily  into 
/3-naphthol  and  carbonic  acid.  It  has  been  found  that  by 
the  action  of  carbonic  acid  under  pressure  on  the  alkaline 
salts  of  /3-naphthol  at  200°— 250°  C.  a  stable  acid  of  a 
yellow  colour  is  produced  melting  at  216°  C, — T.  A.  L. 


Production  of  Orysulphonic  Acids  of  Naphthalene.  O. 
Imray,  London.  From  "  The  Farbwerke  vormals  Meister, 
Lucius  und  Pruning,"  Hochst,  German}'.  Eng.  Pat. 
9642,  June  11,  1889.     6d. 

The  /3-naphthol  disulphonic  aaids  R  and  Y  (described  in 
Eng.  Pat.  1715  of  1878)  and  the  /3-uaphtholtrisulphonic 
acid  of  Eng.  Pat.  2544  of  1882,  when  heated  with  caustic 
alkalis,  yield  oxysulphonic  acids  of  naphthalene,  which  form 
azo-dyestuffs  when  combined  with  diazo-compounds. 

— T.  A.  L. 


Improvements    in    the   Production  of    Colouring   Matters 
fromO.rysulphonates  of  Naphthalene.    O.  Imray,  London. 
From    "  The    Farbwerke  vormals  Meister,    Lucius   und 
Pruning,"  Iiochst,  Germany.     Eng.  Pat.  9643,   June   11, 
1889.     id. 
Violet  to  bluish-black  colouring  matters  for  wool  are  pro- 
duced by  combining  the  dioxynaphthalene  disulphonic  acid 
described  in  Eng.  Pat.  9642  of  1889  (see  preceding  abstract) 
with  the  diazotised  amido  azo-compounds  obtained  by  com- 
bining diazotised    amidosulphonic   acids  with    o-naphthyl- 
amine.    In  the  example  given,  o-toluidine   sulphonic  acid 
is  diazotised  and  combined   with    o-naphthylamine.      The 
product  thus  obtained   is  re-diazotised  and  combined  with 
dioxynaphthalene  disulphonic  acid  in  presence   of  sodium 
acetate.     Still   bluer   shades    are   obtained  by  substituting 
naphtbylamine  sulphonic  acids  for  the  o-toluidine  sulphonic 
acid. — T.  A.  L. 


Improvements  in  the  Production  of  Colouring  Matters. 
It.  H.  Lake,  London.  From  K.  Oehler,  Offenbach-on- 
the-Maine,  Germany.  Eng.  Pat.  11,000,  July  9, 1889.    6d. 

Two  series  of  brown  colouring  matters  are  obtained  (1)  by 
combining  the  diazo-compounds  of  the  three  toluylenc 
diamine  sulphonic  acids — 

CH3  :  NH.  :  NH3  :  SO:1II  =  1:2:4:5. 

CH3  :  NHj  :  S03H  :  NH2  =1:2:4:6. 

CH3  :  S03H  :  NH2  :  NH2  =  1:2:4:6. 

with  iH-phenylene  diamine  and  m-toluylene  diamine  ;  and 
(2)  by  combining  the  so  formed  intermediate  compounds 
with  diazotised  amidosulphonic  acids.  The  followingexample 
gives  the  quantities  emploj'ed  :  15  kilos,  of  the  sodium  salt 
of  toluylene  diamine  sulphonic  acid — 

(CH3  :  NH,  :  S03H  :  NH,  =  1:2:4:6) 

and  6' 9  kilos,  of  sodium  nitrite  are  dissolved  in  500  litres 
of  water,  cooled  to  0°,  and  36  kilos,  of  hydrochloric  acid  of 
22  •  5°  B.  are  run  in.  This  diazo  solution  is  then  added  to 
1,000  litres  of  water  containing  21  kilos,  of  m-phenylene 
diamine  sulphate  and  25  kilos,  of  calcined  soda.  The 
precipitate  forms  a  dark  brown  mass,  which  is  filtered, 
pressed,  and  dried.  It  forms  a  reddish  brown  powder, 
soluble  in  water  with  a  light  yellow-brown  colour,  and 
dyes  cotton  brown  from  an  alkaline  bath.  As  an  example 
of  the  second  series  of  colouring  matters  100  kilos,  of  the 
compound  obtained  above  are  mixed  while  still  damp  with 
184  kilos,  of  diazosulphanilic  acid  in  a  sodium  acetate 
solution.  The  formation  of  the  dyestuff  proceeds  slowly, 
and  can  be  accelerated  by  gently  warming.  When  the 
reaction  is  finished  the  solution  is  neutralised  with  soda, 
boiled,  filtered,  and  precipitated  with  salt.     The  dyestuff 
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forms  a  blackish  powder  with  a  greenish  hue.  It  dissolves 
in  water  with  a  brown  colour,  which  is  little  affected  by 
alkalis.— T.  A.  L. 


Manufacture  of  Neiu  lied  and  Blue  Colouring  Matters. 
O.  Iniray,  London.  From  "  The  Society  of  Chemical 
Industry  in  Basle,"  Switzerland.  Eng.  Pat.  11,61:!, 
July  20,  1889.     Gd. 

These  colouring  matters  are  produced  by  the  action  of 
benzotrichloride  on  the  alkylated  and  phen3'lated  derivatives 
of  m-amido-pheuol,  the  former  giving  reds  to  violets  soluble 
in  water,  and  the  latter  bluish-violets  to  blues,  but  insoluble 
in  water  and  requiring  to  be  sulphonated.  The  reaction  is 
expressed  by  the  following  equation  : — 

/NKE' 
+  2C6HJ< 


I 


C6H5 


l3 

> 


^OH 


+   2HC1   +   H.0 


o 


C6H3  -  NRR'Cl 


where  R,  R'  represent  the  radicles  methyl,  ethyl,  auiyl, 
benzyl,  phenyl,  tolyl  or  naphthyl.  A  red  colouriug  matter 
is  produced  by  heating  a  mixture  of  10  kilos,  of  benzotri- 
chloride, 13  kilos,  of  dimethyl-m-amidophenol  and  50  kilos, 
of  sand  to  50°— 60°  C,  and  finally  up  to  100°— 120°  for 
some  hours.  The  mass  is  distilled  with  steam  to  expel 
volatile  products,  and  the  residue  is  extracted  with  50  kilos, 
of  boiling  water  and  2  kilos,  of  concentrated  hydrochloric 
acid.  The  base  is  separated  by  the  addition  of  20  kilos,  of 
caustic  soda  lye  of  38°  B.,  and  purified  by  redissolving  in 
hydrochloric  acid,  from  which  it  is  precipitated  by  the 
addition  of  zinc  chloride  and  salt,  forming  long  green 
needles.  The  base  is  nearly  insoluble  in  water  but  easily 
soluble  in  alcohol,  ether,  benzene  and  toluene.  It  dyes 
wool  and  silk  crimson  without  a  mordant,  silk  showing  a 
yellowish-red  fluorescence.  Cotton  requires  a  mordant,  and 
is  then  dyed  a  rather  bluer  shade  than  wool. — T.  A.  L. 


Manufacture  of  Blue  Colouring  Matter.  O.  Imray,  London. 
From  "  The  Society  of  Chemical  Industry  in  Basle," 
Switzerland.     Eng.  Pat.  11,848.  July  25,  1889.     Gd. 

Tannin  when  heated  with  aromatic  amines  forms  with 
them  crystalline  products  (see  Schiff,  Ber.  15,  7591). 
These  condensation  products  on  heating  with  nitroso- 
dimethylaniline  hydrochloride  give  blue  colouring  matters 
soluble  in  alcohol.  When  heated  with  sodium  bisulphite 
and  alcohol  they  yield  light  green  needles  soluble  in  hot 
water,  and  dye  cotton  mordanted  with  tannin,  alum  or 
chromium  blue  to  bluish-violet.  The  condensation  products 
before  treatment  with  bisulphite  may  be  sulphona'ed,  and 
can  then  be  employed  for  dyeing  blue  shades  on  wool. 

— T.  A.  L. 


Improvements  in  the  Manufacture  of  Colouring  Matters. 
H.  H.  Leigh,  London.  From  R.  G.  Williams,  Albany, 
U.S.A.     Eng.  Pat.  3095,  February  2G,  1890.     Gd. 

An  extension  of  Eng.  Pat.  12,707  of  1889  (this  Journal, 
J889,  981;  see  also  this  Journal,  1890,  173),  in  which 
cotton  colours  are  produced  by  combining  naphthalene-azo- 
uaphthylamines  and  their  sulpbonie  acids  with  tetrazo 
bodies,  to  form  intermediate  compounds,  which  can  be 
combined  with  phenols  and  amines.  In  the  present  inven- 
tion it  is  proposed  to  substitute  for  the  naphthalenc-azo- 
naphthylamines  the  bodies  obtained  by  combining  one 
molecule  of  diazobenzene,  its  bomologues,  or  sulpbonie 
acids  with  one  molecule  of  a-  or  0-naphthylamine  or  its 
sulpbonie  acids.  The  following  is  one  of  the  examples 
given:  17' 3  lb.  of  sulphanilic  acid  are  diazotised  with  7  lb. 
of  sodium  nitrite  and  12  lb.  of  hydrochloric  acid  of  22°  B. 
The  diazobenzene  sulpbonie  acid  thus  produced  is  combined 
with  25  lb.  of  sodium   naphtbionate  in  presence  of  sufficient 


sodium  acetate  to  neutralise  the  mineral  acid  present.  After 
Borne  time  a  brownish-red  wool  dye  is  formed,  which  is 
combined  with  tetrazoditolyl  from  32  lb.  of  tolidine  sulphate 
and  11  lb.  of  sodium  nitrite.  When  all  the  tetrazo  com- 
pound has  combined,  25  lb.  of  sodium  naphtbionate  are 
added.  The  formation  of  the  colour  proceeds  slowly,  and 
the  whole  should  be  stirred  for  several  days.  When  dye- 
tests  show  no  improvement,  the  temperature  is  raised  to 
the  boil,  and  sufficient  soda  lye  added  to  form  the  sodium 
salt,  which  is  then  precipitated  from  the  liquor  by  the 
addition  of  salt,  filtered,  pressed,  and  dried.  The  colouring 
matter  dyes  unmordanted  cotton  bright  red  from  an  alkaline 
or  soap  bath,  giving  a  shade  similar  to  that  produced  when 
diazo-o-naphthaleue  sulphonic  acid  is  substituted  for  the 
diazo-benzene  sulphonic  acid  mentioned  above.  Regarding 
this  similarity  of  shade  by  substituting  benzene  for 
naphthalene,  see  Eng.  Pat.  10,653  of  1889  (this  Journal, 
1889,  538),  and  Eng.  Pat.  16,193  of  1887  (this  Journal,  1888, 
619).— T.  A.  L. 


Y.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

PATENT. 

Improvements  in  the  Method  of  and  in  Apparatus  for 
Washing  or  Cleansing  II 'ool  and  other  Textile  Fibres, 
also  applicable  to  the  Washing  of  Clothes.  W.  Eastwood, 
Leeds,  and  A.  Ambler,  Bradford.  Eng.  Pat.  15,153, 
September  26,  1889.     Is.  Id. 

The  wool  or  other  textile  fibre  which  is  to  be  washed  is 
passed  through  feeding  rollers  into  an  open  trough,  which 
is  preferably  set  at  a  slight  inclination.  A  second  smaller 
trough,  or  a  number  of  such,  is  titled  into  the  open  one, 
and  by  means  of  an  eccentric  or  other  mechanical  arrange- 
ment, a  reciprocating  motion  is  imparted  to  the  same  in  such 
a  way  that  the  material  being  washed  receives  a  forward 
impulse  down  the  open  trough  towards  the  squeezing  rollers. 
The  smaller  troughs  are  preferably  provided  with  lids,  and 
are  perforated  at  the  bottom  and  sides.  Below  the  washing 
trough  or  "  sud  bowl "  there  is  placed  a  tank  for  the 
reception  of  the  liquor,  which,  after  allowing  the  sand,  &e. 
to  deposit,  is  pumped  again  into  the  trough.  It  is  stated 
that  by  the  use  of  this  machine  the  fibres  "  are  not  matted 
or  clogged  together,  as  is  the  case  more  or  less  with  all  fork 
machines." 

The  original   specification  is  illustrated  with  five  sheets  of 
drawings. —  E.  B. 


VI.-DYEIN0,  CALICO  PEINTING,  PAPER 
STAINING,  AND  BLEACHING. 

The  Action  of  Chlorine  on  Hematoxylin  and  the  Extractive 
Matter  of  Logwood.  W.  W.  Macfarlane  and  P.  S.  Clark- 
son.     J. 'Franklin  Inst.  1890,  129,  247—255. 

To  increase  the  dyeing  power  of  logwood  liquors  and 
extracts,  oxidising  agents  such  as  bleaching  powder, 
chlorates,  &c.  are  often  added,  their  action  being  supposed 
to  consist  in  the  conversion  of  the  hematoxylin  into 
hsematein.  The  authors  using  the  proportions  given  by 
Avery  (Eng.  Pat.  7630  of  1885;  this  Journal  1885.585). 
viz.,  C,6HM06  +  O  =  HaO  +  CI6H1206,  could  obtain  no 
satisfactory  result  ;  with  bleaching  powder  the  result  was 
invariably  a  dull  grey  shade  of  black. 

The  dyeing  power  of  logwood  liquors  is  however  gradually 
increased  to  a  maximum  by  exposure  to  bee  chlorine,  the 
efficiency  of  a  "  42°  extract "  of  dry  cut  wood  was  increased 
15ii  per  cent,  by  the   action  of  9  per  cent,  of  its  weight  of 
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chlorine,  but  any  further  increase  in  the  quantity  of  chlorine 
produced  a  dull  grey  shade.  The  extract  obtained  from 
cured  wood  is  similarly  affected.  If  the  temperature  of  the 
solution  be  maintained  at  about  80°  C.  during  the  absorption 
of  the  chlorine,  a  smaller  quantity  of  the  latter  will  produce 
the  maximum  effect.  When  a  solution  of  bleaching  powder 
is  used  the  addition  of  half  the  theoretical  quantity  produces 
a  marked  improvement  in  the  colour  obtained.  Worsted 
dyed  black  on  chromium  mordant  with  the  chlorinised 
extract  and  exposed  to  the  light  for  six  weeks  does  not 
undergo  more  change  in  shade  than  a  sample  dyed  with 
ordinary  cured  wood. 

The  dyeing  power  of  hematoxylin  is  likewise  increased 
by  exposure  to  chlorine,  the  greatest  development  being 
produced  when  four  atoms  of  chlorine  are  supplied  for  each 
molecule  of  hematoxylin  ;  this  is  equivalent  to  47  per  cent. 
of  the  latter.  When  bleaching  powder  is  employed,  the 
same  effect  is  produced  when  the  proportion  of  available 
chlorine  to  hematoxylin  is  only  23  •  5  per  cent. 

Erdmann  (J.  prakt.  Chem.  26,  202),  Reim.  (Ber.  4,  329), 
and  Uralle  (Ber.  17,  372;  this  Journal,  1884,242)  were 
unable  to  isolate  hematein  from  the  product  of  the  action  of 
chlorine  on  hematoxylin. 

Bj  dissolving  the  hematoxylin  in  hot  water,  allowing  to 
cool,  treating  with  chlorine  water  containing  the  calculated 
amount  of  chlorine,  and  repeatedly  washing  with  ether 
containing  a  small  quantity  of  alcohol,  the  authors  obtained 
on  evaporation  and  drying  a  brownish  resinous  mass 
completely  soluble  in  alcohol.  The  residue  ou  treatment 
with  chloroform  yielded  a  small  quantity  of  a  white 
crystalline  substance  soluble  also  in  ether,  water  and  acetic 
acid.  By  treating  the  residue  with  ether  two  bodies  were 
separated,  one  having  a  brownish,  resinous  appearance,  the 
other  a  bright  greenish  metallic  lustre.  The  former  appears 
to  be  a  chloro-derivative  of  hematein  or  hematoxylin,  while 
the  latter  possesses  physical  and  chemical  properties 
identical  with  hematein. 

Hematein  is  also  found  in  the  extract  from  cured  wood, 
and  appears  to  exist  in  about  the  same  proportion  as  in  the 
chlorinised  hematoxylin,  the  colours  obtained  in  compara- 
tive dye  tests  being  similar  in  depth  and  shade.  Hematein 
has  only  a  special  value  in  wool  dyeing  where  the  bath  is 
neutral  or  slightly  acid ;  in  this  ease  the  shade  given  by 
hematein  is  at  least  twice  as  full  as  that  obtained  from 
hematoxylin.  In  "  speck  dyeing,"  however,  where  the  solu- 
tion is  strongly  alkaline,  the  reverse  is  the  case,  hematein  being 
of  little  practical  value.  From  this  it  appears  that  when 
alkaline  solutions  are  used  in  the  "application  of  logwood, 
the  extract  or  decoction  should  be  made  of  dry  cut  wood, 
whilst  for  wool  dyeing  much  better  results  follow  from  the 
use  of  cured  wood. — S.  B.  A.  A. 


Note  on  some  Hypochlorite  Solutions  used  for  Bleaching. 
Osterberger  and  Capelle.  Bull  Soc.  Ind.  Rouen,  1889, 
375—378. 

Until  the  year  1876,  bleaching  soda,  or  "  eau  de  Javel," 
was  made  by  passing  chlorine  gas  into  a  dilute  solution  of 
sodium  hydrate  or  carbonate.  Planeau,  about  this  period, 
succeeded  in  making  a  more  concentrated  solution  by 
adding  dry  bleaehing-powder  to  caustic  soda  liquor  of  19°B. 
Since  then  there  has  appeared  in  the  market  a  number  of 
preparations  stated  to  possess  remarkable  properties.  One 
of  the  first  of  them  was  a  liquor  which  attracted  considerable 
attention  under  the  name  of  "  chlorozone."  Its  discoverer, 
Count  Brochocki,  manufactured  it  by  forcing  with  an  air- 
blast  chlorine,  liberated  from  bleaehing-powder  by  the 
action  of  dilute  sulphuric  acid,  into  two  vessels  filled  with 
dilute  caustic  soda ;  as  the  caustic  soda  in  the  first  vessel 
became  neutralised,  the  hypochlorite,  which  had  been  first 
formed,  was  decomposed,  hypochlorous  acid  being  liberated  ; 
the  action  in  the  second  vessel  was  only  allowed  to  proceed 
as  far  as  the  formation  of  hypochlorite.  The  contents  of 
the  two  vessels  were  mixed  forming  "  chlorozone."  According 
to  Brochocki,  chlorozone  contains  oxygenated  compounds 
of  chlorine,  such  as  chloric  acid  and  chlorine  peroxide.  On 
the  other  hand,  Lunge  and  Landolt,  who  have  examined 
the  product,  find  it  to  be  merely  a  dilute  solution  of  hypo- 
chlorous  acid  in  bleaching-soda  liquor. 


Owing  to  the  commercial  success  of  the  original  chlorozone, 
numerous  manufacturers  have  been  led  to  make  imitations. 
Some  of  them  have  not  scrupled  to  sell,  under  the  names  of 
chlorozone  and  chlorogene,  ordinary  bleaching-soda,  which 
they  guaranteed  to  be  free  from  caustic,  but  which  is  of 
a  composition  such  as  is  shown  by  the  following  example  : — 

Grms. 
per  Litre. 

Active  chlorine 116*68 

Inactive  chlorine 29*96 

Sodium  carbonate 17*31 

Sodium  hydrate 19*53 

The  density  of  this  particular  sample  was  24°  B. — E.  B. 


Nigrisine.     T.  Baumann.     Bull.  Soc.  Ind.  Mulhouse,  1890, 
65-68. 

Nigrisine  is  the  commercial  name  of  a  basic  grey  dyestuff 
recently  discovered  by  E.  Ehrmann.  It  comes  into  com- 
merce in  the  form  of  a  black  powder,  soluble  in  water  and 
acetic  and  hydrochloric  acids.  1  litre  of  water  at  100° 
dissolves  80  grms.  of  the  dyestuff ;  it  is  rather  more  soluble 
in  acetic  acid  of  6°  B.,  but  dissolves  most  easily  in  a  mixture 
of  equal  volumes  of  such  acid  and  water;  it  is  almost 
insoluble  in  90  per  cent,  alcohol,  and  but  slightly  soluble  in 
ethyl -tartaric  acid  and  acetin.  It  chief  reactions  are  a9 
follow : — In  water  it  dissolves  with  a  reddish-grey  colour, 
which  is  changed  to  a  blue-grey  by  the  addition  of  acid ; 
concentrated  sulphuric  acid  dissolves  it  with  a  pure  grey 
colour,  which  on  the  gradual  addition  of  water,  changes 
successively  to  red-grey  and  blue-grey  ;  nitric  acid  added 
to  an  aqueous  solution  oxidises  the  dye,  producing  a  red- 
brown  solution ;  stannous  chloride  and  hydrochloric  acid 
reduce  it,  a  yellow  solution  being  obtained,  which  when 
diluted  with  water,  deposits  a  brown  precipitate,  the  solution 
remaining  pale  yellow ;  zinc  dust  and  acid  reduce  the  dye, 
also  forming  a  yellow  solution,  which,  on  exposure  to  the 
air  or  by  oxidation  with  ferric  chloride,  recovers  its  original 
tint ;  potassium  bichromate  produces  a  brown  precipitate, 
soluble  in  acetic  or  tartaric  acid  with  a  grey-blue,  in  hydro- 
chloric acid  with  a  red-blue  colour;  a  characteristic  test 
consists  in  adding  sodium  hydrate  to  a  solution  of  the  dye, 
and  extracting  the  precipitated  base  with  ether  or  light 
petroleum,  which  are  coloured  cherry-red.  On  separating 
the  coloured  layer  and  shaking  it  up  with  acetic  acid,  the 
latter  becomes  coloured  greenish-blue. 

Nigrisine  is  distinguished  by  its  purity  of  shade,  strong 
colouring  power,  fastness,  and  the  variety  of  compound 
shades,  which,  in  admixture  with  other  dyestuffs,  it  is 
capable  of  yielding. 

The  following  examples  of  colour-mixtures  will  serve  to 
show  its  mode  of  application  in  calico-printing : — 


Nigrisine 

Acet  ic  acid  of  6°  B 

Water 

Guui  trajracanth  paste 

Tannic  acid 

Tartaric  acid 


Dark  Grey. 

Medium  C 

Parts. 
40 

Parts 
10 

200 

200 

200 

250 

500 

500 

80 

20 

15 

15 

Increase  of  the  proportion  of  tartaric  acid  renders  the 
shade  bluer  and  more  regular,  but  endangers  the  strength 
of  the  cotton.  A  mixture  made  without  tannic  acid,  printed 
and  steamed,  yields  a  rather  reddish-grey,  which  is  as  fast 
as  when  fixed  with  tannic  acid,  and  its  fastness  may  even 
be  slightly  increased  by  chroming  after  steaming.  Such  a 
mixture,  in  which  the  tannic  acid  is  omitted,  serves  equally 
well  for  cotton,  wool,  and  silk,  or  mixed  goods. 

Nigrisine  does  not  require  a  mordant  for  dyeing  bleached 
cotton.  Eull  shades  are  obtained  with  1  to  3  per  cent,  of 
the  dye.  Cotton  mordanted  with  antimony  tanuate  takes 
the  dye  well.     A  method  of  dyeing,  suitable  in  this  case, 
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consists  in  padding  the  pieces  in  a  solution  containing  from 
2  to  10  grms.  of  the  dye  per  litre,  drying,  and  steaming,  or 
the  pieces  maybe  passed,  without  drying,  through  a  0' 5  per 
cent,  solution  of  potassium  bichromate  at  a  temperature  of 
about  60°,  when  an  insoluble  ehromate  of  the  colour-base 
is  formed. 

The  many  advantages  of  this  dye,  combined  with  its  low 
price,  should,  in  the  opinion  of  the  author,  secure  its 
employment  in  dyeing  and  calico-printing. — E.  B. 


A  Mishap  in  Cotton  Bleaching.     A.  Scheurer.     Bull.  Soc. 
Ind.  Mulhouse,  1820,  78—90. 

The  author  enumerates  some  of  the  causes  of  bad  work 
experienced  on  starting  a  new  bleachworks,  and  then 
recounts  his  own  experiments  made  some  time  ago  for  the 
purpose  of  discovering  the  cause  of  a  troublesome  defect, 
which  frequently  appeared  in  the  printed  cloth  in  the  works 
with  which  he  is  connected.  After  the  prints  had  been 
steamed  there  were  frequently  noticeable  broad  stripes,  of 
60  to  80  cm.  width,  extending  across  the  cloth,  and 
occurring  regularly  at  intervals  of  7  metres.  On  these 
stripes  the  colours  were  defective.  There  was,  however,  a 
central  portion  of  8  to  10  cm.  in  the  stripe  where  the 
colours  were  normal.  The  defect  manifested  itself  in  the 
following  way :  the  extract  reds  and  pinks  bled,  forming 
"  aureoles "  ;  the  extract  purple  was  of  a  reddish  hue. 
Attention  was  at  first  directed  to  the  hanging  rails  in  the 
steaming  machine,  the  back-greys,  and  the  preparation  with 
oleine,  but  no  fault  could  be  found  with  any  of  these. 
Eventually  the  cause  was  traced  to  the  presence  of 
aluminium  chloride  in  the  water  of  the  bleach-house 
washing  machine,  the  distance  of  7  metres  mentioned  above 
corresponding  to  the  length  of  cloth  lying  between  two 
successive  "  nips  "  in  the  same. 

The  aluminium  chloride  was  formed  by  the  sours  draining 
from  a  heap  of  cloth  on  a  stillage,  escaping  through  the 
sides  of  an  asphalt  gutter,  through  the  soil,  and  thence 
into  a  canal  from  which  the  wash-water  was  taken.  The 
mortar  in  the  bricked  wall  of  the  canal  was  dissolved  away 
and  aluminium  chloride  formed.  It  was  found  that  the 
defect  was  produced  in  the  cloth  contained  in  the  washing 
machine  during  the  dinner  hour,  when  the  machine  was 
stopped,  the  cloth  out  of  the  water  becoming  drier,  and 
the  mordant  fixing  on  the  exposed  parts,  whilst  the  portion 
pressed  between  the  rollers  remained  moist,  and,  conse- 
quently, unmordanted.  It  was  further  found  that  cotton 
had  the  power  of  attracting  and  fixing  alumina  even  from  a 
very  acid  solution  of  aluminium  chloride,  and  that  the 
alumina  contained  in  rosin  and  soda  can  give  rise  to  a  light 
mordanting. — E.  B. 

PATENTS. 

Improvements  in  Machines  for  Sizing  and  Painting  Cloth 

or  Fabrics.     A.  J.  Boult,  London.     Erom  D.  A.  Page, 

R.  C.  and  M.  Bird,  Chicago,  U.S.A.     Eng.  Pat.  7185, 

April  30,  1889.     is.  Id. 

The  improvements  claimed  relate  to  mechanism  for  sizing 

and  painting  fabrics,  such  as  window  curtains. 

The  fabric  is  taken  from  a  roll  at  one  end  of  the  machine, 
sized,  according  to  its  quality,  on  one  or  both  sides,  dried, 
painted  upon  both  sides,  again  dried,  and  finally  rolled  up 
at  the  other  end  of  the  machine,  all  the  operations  being 
continuous.  Drawings  are  given  in  the  original  specification 
to  illustrate  the  details  of  construction  and  mode  of  working. 

— E.  B. 


Process  for  Cleansing  and  Bleaching  Fibrous  Substances, 

and  for  fixing  Organic  (Colouring  Matters   thereon    by 

Means   of  Acid   and   Alkaline    Residues    of  Naphtha 

Manufacture     or     of    Specially     Prepared     Substances 

analogous     thereto.        V.      Schevelin,      Balakhna,     and 

1'.  Mindovsky,  Moscow,  Russia.     Eng.  Pat.  8107,  May  15, 

1889.     8d. 

"Sri.i'HO   castor  oil-acid,  sulphopyroterebene-acid,  Bulpho- 

oleine-acid,"  and  the  "  soda  and  acid  residues  "  obtained  in 

the  washing  of  mineral  and  coal-tar  oils,  when  neutralised 


with  alkalis,  effect  the  cleansing  of  textile  fibres  more 
energetical^  than  does  soap.  The  fats  contained  in  greasy 
wool  are  readily  dissolved  by  the  "  residue  "  solution,  a  more 
complete  removal  of  the  grease  being  so  obtained  than  with 
the  usual  methods  of  washing.  Treatment  of  the  alkaline 
solutions  with  sulphur  dioxide  to  acid  reaction  causes  their 
bleaching  action  to  be  increased.  Further,  it  is  claimed, 
fabrics  composed  of  vegetable  fibres,  after  being  boiled  in 
the  solutions  of  the  substances  above  mentioned,  can  be 
dyed  with  organic  colouring  matters,  without  further 
mordanting.     (See  also  this  Journal  1890,  488.)— E.  B. 


Improvements  in  Apparatus  for  Dyeing  and  otherwise 
Treating  Wool.  S.  Mason,  jun.,  Manchester.  Eng. 
Pat.  9149,  June  3,  1889.     %d. 

This  is  an  arrangement  for  dyeing  or  otherwise  treating 
wool  in  the  form  of  "  tops  "  in  a  keir  or  closed  vessel.  The 
apparatus  cannot  be  properly  described  apart  from  the 
drawings  given  writh  the  original  specification. — E.  B. 


Improvements  in  Solutions  for  Bemoving  Bust  Stains  from 
Cloth.  A.  Buecher,  Heidelberg,  Germany.  Eng.  Pat. 
9600,  June  11,  1889.     Ad. 

Rust  stains  in  cloth  are  removed  by  treatment  with  the 
following  mixture: — 15  grms.  of  oxalic  acid,  20  grms.  of 
chloride  of  tin,  1*5  litres  of  water,  and  50  cc.  of  a  0'5  per 
cent,  solution  of  benzoic  acid. — E.  B. 


Improvements  in  the  Method  of  and  Apparatus  for  Dyeing 
and  similarly  Treating  Yarns  and  Textile  Materials  in 
all  Stages  of  Preparation.  W.  E.  Heys,  Manchester. 
From  C.  Vandermeirssehe,  Paris,  France.  Eng.  Pat. 
9836,  June  15,  1889.     8<f. 

This  invention  relates  to  a  mechanical  arrangement 
(described  in  detail  with  the  aid  of  drawings  in  the  original 
specification)  for  the  purpose  of  carbonising,  washing, 
scouring,  mordanting,  and  dyeing  woollen  or  other  textile 
material.  The  material  to  be  treated  is  placed  in  pots, 
which  have  their  upper  and  lower  ends  perforated  and 
removeable,  and  which  are  caused  intermittently  to  rotate  in 
a  bath  of  the  liquor  corresponding  to  a  particular  operation, 
a  stream  of  the  same  liquor  being  injected  through  the 
material  in  the  pots  during  the  periods  of  rest. — E.  B. 


An    Improved    Copying    Ink.     W.  S.  Conrad  and  H.   T. 
Lilley,  Southsea.    Eng.  Pat.  2011,  February  7,  1890.   id. 

Br  this  ink  a  clear  copy  of  a  written  document  can  be 
rapidly  obtained  "  by  simply  blotting  the  writing  with  any 
ordinary  copying  paper,"  both  original  and  copy  being  left 
dry.  The  ingredients  used  are  a  solution  of  gall  nuts  in 
water,  sulphate  of  iron,  aniline  blue  black,  chloride  of 
magnesium,  and  "  glycerin-indigo  "  (prepared  by  adding 
one-third  of  an  ounce  of  indigo-carmine  to  each  pound  of 
glycerol).— E.  G.  C. 


Improvements  in  or  relating  to  the  Dyeing  of  Yarn*  A.J. 
Boult,  London.  From  A.  and  M.  Kobleuzcr,  Augsburg, 
Germany.  Eng.  Pat.  4683,  March  25,  1890.  id. 
In  dyeing  cotton  yarn  in  the  cop,  a  thorough  penetration  of 
the  dye  is  effected  by  the  employment  of  a  mordant  such 
as  primuline,  applied  under  a  pressure  of  2  to  3  atmo- 
spheres, the  cops  being  afterwards. rinsed  in  ice-cold  water, 
then  treated  with  an  acidulated  solution  of  sodium  nitrite, 
again  rinsed,  and  dyed  with  "  naphthol  or  naphtbylamine" 
under  a  pressure  of  2  to  3  atmospheres. — E.  B. 
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VII.-ACIDS.  ALKALIS.  AND  SALTS. 

On  the  Substitution  of  Salts  in  Complex  Solutions. 
A.  Eturd.     Compt.  Kend.  HO,  186—188. 

I.  The  author  lias  previously  investigated,  by  a  special 
method,  the  complete  curves  of  solubility  for  a  mixture  of 
potassium  and  sodium  chloride  made  under  the  special 
conditions  enumerated  below  (III.)  (this  Journal,  1890,290), 
and  has  thus  determined  the  variation  with  temperature  in 
the  proportion  of  two  metals  present,  which  share  the  same 
metalloid.  He  now  investigates  the  problem  when  the 
metal  of  the  two  dissolved  salts  is  the  same  and  the  metalloid 
different. 

II.  The  solubility  S  (defined  as  tie-  percentage  of  salt  in 
a  saturated  solution)  of  potassium  iodide  may  be  represented 
as  a  function  of  the  temperature,  t,  by  three  straight  lines, 
extending  the  first  from  —22''  to  0  (insufficiently  determined 
to  be  represented  by  a  formula),  the  second  from  0°  to 
108°  (angular  coefficient  =  0-1257  t),  the  third  (No.  1  on 
diagram),  from  108°  to  220' (angular  coefficient  =  0-0603). 
If  this  last  segment  be  produced  by  extrapolation,  its 
"  limiting  point  "  is  found  to  occur  at  637'  ;  the  melting  point 
of  potassium  iodide  being  639°,  according  to  Carnelley. 
(The  "  limiting  point  "  has  been  defined  in  a  previous  paper 
as  the  theoretical  temperature  at  which,  supposing  that  its 
strength  continue  to  increase  at  a  constant  rate  with  rise  of 
temperature  the  solution  would  contain  the  limiting  amount 
of  salt,  i.e.,  100  per  cent.) 

From  the  examination  of  a  large  number  of  complete 
curves  of  solubility  it  appears  that  they  are  composed  of 
segments  of  straight  lines,  the  angles  which  these  lines  make 
with  the  temperature  axis  successively  decreasing  with 
increase  of  temperature.  Most  perturbations  take  place 
below  130°,  a  temperature  at  which  in  all  likelihood  hydrates 
no  longer  exist.  And  it  seems  probable  that  the  lines  least 
inclined  to  the  temperature  axis,  which  have  been  determined 


in  many  eases  experimentally  as  far  as  260°,  represent  the 
phenomenon  of  solution  much  beyond  this  temperature. 
Chemical  decompositions,  the  occurrence  of  the  critical 
point  of  solvents,  &c,  however,  would  prevent  the  lines 
representing  the  facts  as  far  as  the  "  limiting  point.1'  Hut 
they  bear  a  real  relation  to  this  "  limiting  point,"  which,  in 
many  cases,  coincides  with  the  melting  point  of  the  salt, 
and  hence  possesses  a  precise  physical  signification. 

III.  If  a  small  quantity  of  water  be  added  to  an  excess 
of  potassium  iodide  and  potassium  bromide,  the  two  salts 
being  mixed  in  any  proportion,  it  is  found  : — ■ 

(1.)  That  the  total  weight  of  -silt  dissolved  is  the  same  at 
all  temperatures  as  if  potassium  iodide  alone  had  been 
used;  the  line  (1)  represents  solubility  both  of  potas- 
sium iodide  alone  and  of  the  mixture  of  potassium 
iodide  and  potassium  bromide.  Hence  the  "  limiting 
point"  for  KI  +  KBr  solution  is  639  ,  the  melting 
point  of  KI. 

(2.)  From  the  analysis  of  the  solutions  it  follows  that  in 
the  mixture  the  potassium  bromide  follows  the  law  of 
solubility  of  potassium  iodide  and  not  its  own.  It  is  as 
if  bromine  were  substituted  for  iodide. 

(3.)  It  may  be  calculated  by  extrapolation  that  at  the 
limiting  point  the  salt  would  consist  approximately  of 
two-thirds  (66- 4  per  cent.)  of  potassium  iodide  and  one- 
third  (33*6  per  cent.)  of  potassium  bromide  ;  that  is  to 
say,  if  the  experimental  lints  (3)  and  (4)  be  considered 
separately,  and  produced  to  their  limiting  points,  the 
ordinates  at  these  points  correspond  to  the  figures 
given  above,  which,  as  will  be  seen,  add  up  to  100. 

IV.  The  line  for  a  mixture  of  potassium  iodide  and 
potassium  chloride  (5)  coincides  in  the  same  way  with  the 
line  for  potassium  iodide.  At  the  limiting  temperature  the 
salt  would  consist  of  four-fifths  of  iodide  and  one-fifth  of 
chloride  (see  curves  (7)  and  (8)).  The  couple,  potassium 
bromide  and   potassium   chloride,  gave  similar  results,  the 
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Solubility  of  Mixtures  of  (KI  +  KCl). 
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limiting   composition  being  calculated  to  be  three-quarters 
bromide  and  a  quarter  chloride.  The  research  is  in  progress. 
—P.  J.  H. 

The  Preparation   of  Alkaline   Nitrites.     G.  A.   Le  Koy. 
Bull.  Soc.  Ind.  Rouen,  1889,  363—3/0. 

The  author  enumerates  the  various  processes  known  for  the 
preparation  of  nitrites. 


1.  Decomposition  of  Nitrates. — This  is  the  oldest  method, 
and  consists  in  heating  a  nitrate  till  a  portion  of  its  oxygen 
has  been  evolved  as  in  the  equation  :  NaN03  =  NaN02  +  O. 
If  the  heating  be  continued  complete  decomposition  ensues, 
more  oxygen,  together  with  nitrous  gases,  being  evolved. 
This  method  is  not  employed  for  manufacturing  purposes  on 
account  of  the  difficulty  of  controlling  the  reaction  and  the 
poor  yield  obtained. 
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2.  From  Lead  Nitrate. — Basic  lead  nitrite  is  first  prepared 
\>y  boiling  a  solution  of  one  part  of  lead  nitrate  with  one  or 
two  parts  of  lead  in  thin  sheets,  the  following  reaction 
taking  place :  — 

5  Pb(N03)2  +  11  Pb  =  4  Pb(N02)2.3  PbO  +  2  NO. 

The  excess  of  lead  oxide  is  precipitated  by  a  current  of 
carbon  dioxide,  and  the  solution  of  normal  lead  nitrite  so 
obtained  is  decomposed  with  an  alkaline  carbonate — 

Pb(N02)2  +  Na,C03  =  2  NaN02  +  PbC03. 

3.  Method  with  Nitrogen  Dioxide. — Gay-Lussae  stated 
that  pure  alkaline  nitrite  was  formed  by  absorbing  a  mixture 
of  four  volumes  of  nitrogen  dioxide  and  one  of  oxygen  in  a 
concentrated  solution  of  alkali.  Berthelot  has  since  shown 
that  when  the  nitrous  acid  formed  is  absorbed  as  it  is 
produced,  the  relative  proportions  of  the  two  gases  are 
immaterial,  but  that,  otherwise,  nitrogen  tetroxide  is 
produced,  and  then,  on  absorption,  a  mixture  of  nitrate  and 
nitrite  is  obtained,  thus — 

2  NO,  +  2  NaOH  =  NaX02  +  NaN03  +  H20. 

4.  Method  with  Nitrous  Acid. — Nitrous  acid,  obtained  by 
acting  on  arsenious  oxide,  starch,  &c,  with  nitric  acid,  i< 
passed  into  a  solution  of  alkali.  To  obtain  the  gas  nearly 
free  from  nitrogen  tetroxide,  Lunge  recommends  the 
employment  of  one  part  of  arsenious  oxide  or  starch  to 
every  10  parts  of  nitric  acid  of  sp.  gr.  1  '30  to  1  "35. 

5.  Method  with  Barium  Dioxide. — This  method,  due  to 
H.  Debray,  consists  in  passing  nitrous  oxide  over  gently- 
heated  barium  dioxide,  the  gas  being  absorbed  with  the 
formation  of  barium  nitrite  :  2  NO  +  Ba02  =  Ba(N02)2. 
The  product  is  treated  with  water,  filtered,  any  barium 
hydrate  present  removed  by  carbon  dioxide,  and  the 
solution  decomposed  with  a  sulphate — 

Ba(N02)2  +  Na2SO<  =  2  NaNO,  +  BaS04. 

The  author  of  this  process  incidentally  remarks  that  lead 
dioxide  cannot  be  used  instead  of  barium  dioxide  in  this 
process. 

G.  Method  with  Copper. — Person  has  proposed  to  partially 
deoxidise  alkaline  nitrates  with  finely-divided  copper — 

NaN03  +  Cu  =  NaN02  +  CuO. 

The  copper  for  the  purpose  is  obtained  by  igniting  cupric 
acetate  in  closed  vessels.  Metallic  copper  may  be 
regenerated  from  the  oxide  by  a  current  of  hydrogen. 
Muller  and  Pauly  obtain  the  copper  in  the  necessary 
fine  state  of  division  by  reducing  a  solution  of  copper 
sulphate  with  zinc. 

7.  Method  unth  Lead.—  Hanipe  or,  according  to  II.  Rose 
and  Fresenius,  Stromeyer  has  the  credit  of  originating  this 
process.  It  consists  in  fusing  a  mixture  of  a  nitrate  and 
metallic  lead,  the  following  equation  representing  the 
reaction  which  takes  place  :  N'aX<  >.<  +  Pb  =-  NaN02  +  PbO. 
The  mass  is  dissolved  out  with  water  and  treated  with 
carbon  dioxide  and  hydrogen  sulphide  or  ammonium 
sulphide  to  eliminate  lead;  the  solution  is  then  filtered, 
evaporated  to  dryness,  the  residue  heated  to  destroy 
hyposulphites,  again  dissolved  in  water,  and  crystallised. 

8.  Method  with  Litharge. — Burton,  in  his  process,  com- 
mences with  lead  oxide,  and  makes  use  of  the  deoxidising 
powers  of  the  same  in  becoming  converted  into  lead 
tetroxide  :— NaN03  +  3  PbO  =  NaNO.,  +  Pb304. 

A  mixture,  in  proper  proportions,  of  lead  nitrate,  sodium 
carbonate  and  litharge,  is  heated,  and  the  sodium  Sulphate 
and  nitrite  formed  are  dissolved  in  water  and  separated  by 
crystallisation. 

9.  Method  with  Carbon. — This  method,  known  since  1828, 

is  of  no  industrial  value,  as  it  is  impossible  to  avoid  the 
simultaneous  production  of  alkaline  carbonate.  Finely 
powdered  charcoal,  starch,  or,  best  of  all,  graphite,  is  heated 
with  the  nitrate  NaNO.,  +  C       NaNOa  h  CO. 

10.  Method  with  Alkaline  Sulphites. — Etard  suggested 
the  heating  together  of  molecular  equivalents  of  a  nitrate 
and  sulphite  of  the  same  base,  sulphate  and  nitrate  being 
formed  thus:   STaNO,  ^   Na...so3  = =  NaXO.,  +  Na2S04. 

The  two  salts  are  separated  by  crystallisation. 


11.  Method  with  Zinc. — Stahlschmidt  has  described  a  wet 
method,  in  which,  in  an  ammoniacal  solution,  the  nitrate  is 
reduced  to  nitrite  by  zinc  dust,  the  temperature  being  kept 
below  50°.  When  the  reaction  is  complete,  the  solution  is 
boiled  to  expel  ammonia,  treated  with  carbon  dioxide  to 
precipitate  zinc,  nitric  acid  added  to  decompose  the 
alkaline  carbonate  present,  and  the  nitrite  crystallised  out. 

12.  Method  with  Manganese  and  Chromium  Oxides. — 
C.  Huggenberg,  in  1887,  patented  the  following  method  : 
manganese  oxide,  chromium  oxide,  or  arsenious  oxide,  is 
fused  with  a  nitrate  and  an  alkali  or  alkaline  earth ;  an 
example  of  the  reaction  is  shown  in  the  equation — 

l(a( ( >H)S  +  MnO,  +  NaN03  =  NaNO.,  +  BaMnO,  +  ll.,(  I. 

13.  Miscellaneous  Methods. — Such  are  the  reduction  of 
the  fused  nitrate  by  a  current  of  hydrogen,  the  saponifi- 
cation of  alkyl  nitrites,  and  the  reduction  of  alkaline 
nitrates  by  microbes,  a  curious  fact  discovered  by  Gayon 
and  Dupetit. 

14.  Method  with  Barium  Sulphide. — This  method  has 
been  proposed  by  the  author.  It  has  the  advantage  of 
yielding  a  nitrite  free  from  impurities  requiring  special 
modes  of  separation.  The  alkaline  nitrate  is  heated  with 
barium  sulphide  in  the  proportions  required  in  the  equa- 
tion :-4  NaN03  +  BaS  =  4  NaNO.,  +  BaS(  >,. 

It  is  necessary  to  employ  barium  sulphide  free  from 
carbon.  When  the  mineral  contains  barium  sulphate  it  is 
rather  an  advantage  than  otherwise,  as  it  serves  to  moderate 
the  reaction.  The  barium  sulphate  produced  can  be  easily 
reconverted  into  sulphide  (this  Journal,  1889,  933). 

— E.  B. 


Manufacture  of  Ammonium  Chloride  from  By-Products  in 

Gas  Manufacture  and  Metallic  Chlorides.     Dubosc  and 

Heuzey.     Bull.  Soc.  Ind.  Rouen,  1889,  438—442. 
In   the  manufacture  of  gas  from   coal,  ammoniacal  liquors 
are  produced  which  yield  three  commercial  products. 

1st,  the  crude  liquor;  density  4°  to  5°  B.  containing  about 
4  per  cent,  of  NH3. 

2nd,  the  concentrated  liquor;  density  10°  to  12°  B.,  con- 
taining 12 — 14  per  cent,  of  NH3. 

3rd,  crystallised  ammonium  sulphate  containing  20  per 
cent,  to  21  per  cent,  of  nitrogen,  corresponding  to  2.rj  per 
cent,  of  Ml,. 

These  three  products  may  be  treated  with  metallic 
chlorides  so  as  to  yield  ammonium  chloride,  the  process 
varying  with  the  product  treated. 

(1.)  Treatment  of  the  Crude  and  Concentrated  Ammn- 
niacal  Liquors. — These  liquors  contain  besides  ammonium 
sulphate,  free  ammonia,  ammonium   chloride    and   cyanide, 

a  considerable  amount  of  ammonium  carbonate  and  sulphide 
which  precludes  the  possibility  of  conversion  into  chloride 
by  the  direct  action  of  hydrochloric  acid,  which  would  give 
rise  to  large  volumes  of  carbon  dioxide  anil  sulphuretted 
hydrogen.  The  authors  base  their  new  process  on  the 
precipitation  of  the  sulphur  and  carbonic  acid  by  double 
decomposition  with  a  mixture  of  the  chlorides  of  iron  and 
calcium  in  proper  proportions  ;  neither  the  sulphides  nor 
carbonates  of  these  metals  being  soluble  in  presence  of 
ammonium  chloride.  The  originality  of  the  method  consists 
in  using  the  mixture  of  iron  and  calcium  chlorides  ;  it  has  the 
advantage  of  (1)  complete  desulphurisation,  which  is  not 
possible  with  the  use  of  calcium  chloride  alone,  owing  to  the 
slowness  with  which  calcium  sulphide  is  formed;  and  (2) 
rapid  precipitation  of  the  carbonates  as  CaCOj,  which  does 
not  take  place  in  the  presence  of  iron  alone,  as  the  colloidal 
carbonate  of  iron  is  then  formed. 

The  process  is  carried  out  as  follows  : — The  gas  liquors 
are  freed  from  tar  by  being  left  for  48  hours  in  cisterns, 
and  are  then  pumped  np  into  a  tank,  into  the  bottom  of 
which  the  necessary  quantity  of  the  mixed  chlorides  has 
been  already  introduced.  The  mixture  is  stirred  mechani- 
cally and  left  to  settle  for  12  hours.  The  upper  two-thirds 
of  the  mother-liquor  are  then  perfectly  dear,  and  absolutely 
free  from  sulphide  and  carbonate.  After  being  slightly 
acidified,  if  necessary,  this  portion  is  conveyed  direct  U  1>\ 
pipes  to  the  concentrating  pans.    The  precipitate,  consisting 
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of  the  mixed  carbonates  and  sulphides  of  iron  and  calcium, 
is  filtered  on  horizontal  filters  or,  preferably,  in  the  filter- 
pre  B.  The  dried  residue  forms  an  excellent  purifying 
mixture  for  coal-gas,  analogous  to  learning's  mixture. 

The  density  of  the  liquors  thus  obtained  is  generally 
7°  B.,  and  they  must  be  evaporated  down  to  13°  15.  For 
this  purpose  the  authors  use  flat  iron  pans  made  of  strong 
sheet  or  cast  iron,  containing  2,000  litres.  A  close  grained 
cast  iron  wears  best.  The  fire  and  pans  are  covered  in 
entirely  by  a  hood  of  silicated  and  stuccoed  wood.  All  the 
joints  are  made  tight  so  that  the  vapours  may  be  entirely 
carried  off  by  a  large  flue  into  the  main  chimney  shaft, 
where  any  sulphuretted  hydrogen,  due  to  possible  imperfect 
desulphurisation,  is  burnt  by  a  special  arrangement.  When 
the  density  reaches  13"  1!.  the  liquid  is  drawn  off  and  left 
to  crystallise  in  wooden  troughs.  It  takes  15  days  to 
crystallise  completely,  the  crust  Vicing  broken  each  day. 
When  acicular  crystals  of  the  ammonium  chloride  are  to  be 
produced,  the  operation  is  carried  out  exactly  as  above. 
If  cubes  lie  desired,  5  per  cent,  of  a  solution  of  perchloridc 
of  iron  (density  35°  15.)  must  he  added  to  the  mother- 
liquors  ;  this  seems  to  act  merely  "by  presence"  and 
remains  in  the  mother-liquors.  For  certain  chlorides  used 
in  galvanising,  manganese  salts  or  zinc  salts,  or  fatty 
matters  are  added.  When  the  crystallisation  is  complete 
the  residual  liquid  is  drawn  off  and  pumped  back  into  the 
evaporating  pans,  and  the  crystals  are  taken  out,  drained, 
and  then  either  sent  to  a  drying  chamberwho.se  temperature 
is  50° — 60°,  or  fritted  in  a  reverberatory  oven.  Slaked  lime 
is  used  to  give  the  brownish-yellow  colour  required  in 
commerce,  and  the  product  is  then  packed  in  barrels. 

To  produce  the  refined  salt,  the  solution  is  only  con- 
centrated to  1 1°  15.,  then  pumped  into  wooden  troughs,  and 
the  metals  it  contains  precipitated  with  ammonium  sulphide. 
The  liquid  is  then  concentrated  in  vessels  made  of  enamelled 
cast  iron,  and  crystallised  in  earthenware  pans  ;  the  crystals 
are  drained  and  dried  in  the  drying  chamber.  As  the 
enamel  frequently  splits  off  the  cast-iron  pans,  it  must  be 
replaced  by  a  cement  composed  of  dried  calcium  carbonate 
and  potassium  silicate,  made  insoluble  by  the  action  of 
hydrofluosilicic  acid. 

(2.)  Treatment  of  Ammonium  Sulphate  by  Metallic 
Chlorides. — The  treatment  varies  with  the  nature  of  the 
chloride  added. 

1st.  When  the  metallic  chloride  used  yields  an  insoluble 
sulphate  (e.g.  (a)  on  addition  to  the  solution  of  ammonium 
sulphate: — 

The  ammonium  sulphate  is  dissolved  in  the  smallest 
quantity  of  water  possible  ;  it  is  then  pumped  up  into  a 
trough  placed  at  a  certain  height,  into  which  the  necessary 
amount  of  chloride  has  been  previously  introduced.  The 
mixture  is  stirred  constantly,  and  when  the  reaction  is 
complete,  it  is  sent  to  a  special  filtering  apparatus,  or  to 
a  filter-press  in  which  thorough  washing  is  possible.  The 
filtered  liquid  is  then  concentrated  in  the  manner  previously 
described.  The  residue  of  calcium  sulphate  may  he  used 
for  agricultural  purposes. 

2nd.  When  the  metallic  chloride  (NaCl,FeCL,ZnCI;,,MnCl.;) 
yields  a  soluble  sulphate  : — 

Any  cf  the  chlorides  mentioned  might  he  used,  but  the 
one  actually  employed  is  ferrous  chloride.  A  solution  of 
the  crude  salt  (such  as  is  produced  in  cleaning  iron  surfaces) 
of  a   density   :M    I!,   and  containing  25  per  cent,   of  sub- 

sta ,  is   neutralised    and    pumped    into  cauldrons,  where 

it  is  heated  to  over  On  (.'.,  and  then  the  necessary  amount 
of  ammonium  sulphate  is  added.  Double  decomposition 
ensues,  and  as  soon  as  the  surface  begins  to  froth  the 
mother-liquor  is  sent  to  the  crystallising  vessels  where 
95  per  cent,  of  the  iron  sulphate  crystallises  out.  The  iron 
crystals  are  washed  and  the  wash-water  added  to  the 
ammonium  chloride  mother-liquors.  To  obtain  the  crude 
ammonium  chloride  these  liquors  are  simply  evaporated  in 
flat  pans  ;  to  obtain  a  refined  salt,  ammonium  sulphide  and 
barium  chloride  are  added,  and  after  filtration  the  liquors 
are  concentrated  in  enamelled  vessels  as  before. — P.  J.  II. 


On  the  Constitution  of  Manganese  Peroxide.     W.  Spring 
and   M.  Lucion.     Bull.  Soc.  Chim.  1890,  3,  4—8. 

The  authors  begin  their  paper  by  enumerating  the  theories 
which  have  been  proposed  to  account  for  the  behaviour  of 
the  various  peroxides.  Traube  ( Her.  21,  821)  considers 
them  as  containing  oxygen  in  the  molecular  state,  O  =  O. 
Kicharz  has  opposed  these  views  (Ber.  21,  1675),  and 
returns  to  the  old  theory  of  Schonbein  on  ozonides  and 
antozonides,  for  which  the  formula?  would  be — 

,0 
O  =  H  =  0  and  K  < 


\ 


O 


The  formula  for  manganese  dioxide  would,  according  to 
Kicharz,  be  O  =  Jin  =  O ;  and  would  thus  agree  with 
Frankes'  proposal  (J.  prakt.  Chem.  36, 151)  to  denote  by  a 
formula — 


O  =  Mn 


/ 


OH 
•OH 


the  hydrated  dioxide  formed  by  the  action  of  water  on  the 
sulphate  ()  =  MnS04,  which  is  itself  produced  in  the  de- 
composition of  Mn2(S04)3  (Fremy,  Couipt.  Rend.  82,  475). 

It  has,  however,  often  been  proposed  to  regard  Mn(  >-., 
not  as  a  peroxide,  but  rather  as  a  manganate  or  per- 
manganate of  manganese  either  MnO,  Mn03  (  =  2  Mn02), 
or  3  MnO,  Mn.,Or(  =  5  MnO.,). 

(See  Guyard,  Bull.  Soc.  Chim.  [2],  1,  88  ;  and  Volhard, 
Annaleii,  198,  318.) 

Objections  have  to  these  views  been  raised  by  O.  T. 
Christensen  (this  Journal,  1883,  346),  but  the  authors 
think  that  the  latter  formula  accounts  best  for  the  formation 
of  manganese  peroxide  by  the  action  of  potassium  perman- 
ganate on  manganous  salts,  — 

1. 

MnO,  SO,  +  K,0,  Mn207  =  MnO,  Mn„07  +  K,S04. 


MnO,  Mn,07  +  2  MnO,  S03  +  2  H„0 
=  Mn5Ol0  +  2  H,SO.. 

The  saline  and  sometimes  basic  properties  of  manganese 
peroxide  are  better  expressed  by  the  formula  3  MnO,  Mn,0-, 
which  also  brings  out  the  relation  of  this  body  to  the  more 
basic  compound  4  MnO,  Mn20-.  (See  Gorgeu,  Ann.  Chim. 
et  phys.  [3],  66,  160;  and  VVeldon,  Chem.  News  20,  109 
(1869),  and  Monit.  Scient.  1874,  4,  891). 

In  order  to  elucidate  the  question,  the  authors  have  made 
the  following  experiments  : — 

1st.  Barium  dioxide  was  ground  with  crystallised  man- 
ganous chloride  in  slight  excess.  A  reaction  immediately 
set  in  and  oxygen  was  evolved.  A  black  mass  was  produced 
which  after  being  freed  from  the  barium  chloride  produced 
and  the  excess  of  manganous  chloride,  proved  to  be  Mn20:t. 
Hence  it  follows  that  manganese  dioxide  has  a  constitution 
unlike  that  of  Ba02.* 

2nd.  Pure  barium  manganate  was  treated  with  manganous 
sulphate.  Double  decomposition  takes  place,  but  only 
slowly  ;  after  heating  for  a  week  on  the  water-bath,  10  grms. 
of  a  substance  were  obtained,  which  corresponded  to  the 
formula  MnO.,,  and  which  may  in  this  case  be  represented 
as  manganous  manganate,  Mul  >,  Mn<  >3.  The  colour  of  the 
body  obtained  differs  slightly  from  that  of  ordinary 
manganese  dioxide,  but  no  sufficient  evidence  was  obtained 
to  show  that  it  is  really  an  isomeric  substance. 

3rd.  Sodium  manganate  was  treated  with  manganese 
carbonate,  but  double  composition  did  not  take  place  iu  the 
same  way  as  in  the  preceding  experiment.  The  reaction 
only  sets  in  at  a  high  temperature,  and  Mn30.  is  obtained 
instead  of  Mu02.  Probably  MuU2  is  first  formed,  and  this 
reacts  with  MnO  formed  by  the  decomposition  of  MnL'O, 
by  heat  (MnO,  +  2)lnU  =  Mn304). 

*  Lead  nitrate  and  silver  nitrate  react  on  barium  dioxide  in  the 
dry  state,  but  in  neither  case  is  a  peroxide  produced — 

Pb(NOs)2  +  Ba02  =  lia(X03)2  +  PbO  +  O. 

i  \--Ni>3+  Ba02=  Ba(N03),  I    U-.    i   o.. 

c  2 
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On  the  Native  Oxides  of  Manganese.  First  Part.  The 
Psilomelanes  and  Wads.  A.  Gorgeu.  Dull.  Soc.  C'liim. 
1890,  3,  248—255. 

Compare  this  Journal,  1890,  508. 


The  authors  are  led  to  this  explanation  from  the  fact  that 
no  oxygen  was  evolved  during  the  reaction. 

4th.  Manganese  peroxide  was  heated  with  soda  in  an 
atmosphere  of  nitrogen,  in  order  to  verify  the  hypothesis 
that  it  is  a  salt.  After  washing  and  drying  the  products  of 
the  reaction,  also  in  an  atmosphere  of  nitrogen,  a  residue 
consisting  of  Mn.l  >,  was  found.  The  authors  think  this  i 
proves  that  MnO  was  formed  at  some  stage  of  the  reaction, 
and  Mn.,03  then  produced  according  to  the  equation 
MnO  +  MnO.,  =  Mn.,03. 

Fremy  obtained  a  residue  of  MnO,  from  this  operation  : 
but  he  performed  it  in  air,  not  in  nitrogen. 

5th.  Pure  Mn.:();i  was  heated  with  dilute  nitric  acid,  and  it 
was  found  that  manganese  dioxide  is  formed,  not  by  reduc- 
tion of  the  nitric  acid,  but  simultaneously  with  manganous 
nitrate,  Mn_X):,  +  2  HNQj  =  MnOs  +  lln(XO:1),  +  H..O. 

The  authors  conclude  that  manganese  peroxide  must  be 
regarded  either  as  MnO,  Mn03,  or  else  as  :i  MnO,  Mn.,0-. 

Possibly  the  hodv  exists  under  isomeric  states.  The 
authors  intend  to  continue  their  investigation. — P.  J.  H. 


On  the  Technical  Value  and  Preparation  of  Magnesia. 
Ann.  fur  Gewerbe  nnd  Bauwesen,  35,  1889,  139;  and 
Proe.  Inst.  Civil  Eng.  1890,  53. 

Magnesia,  formerly  chiefly  valued  on  account  of  its  medicinal 
properties,  has  recently  risen  into  great  commercial  impor- 
tance owing  to  its  infusibility  and  its  employment  as  a  lining 
for  converters  used  in  the  basic  process  of  steel  manufacture. 
Caron,  whose  process  was  in  the  first  instance  followed,  used 
calcined  raagnesite.  This  was  made  up  with  one-sixth  of 
its  weight  of  tender-burned  magnesia,  and  from  10  to  15  per 
cent,  of  water,  into  a  plastic  state  ;  it  was  then  compressed 
into  bricks  in  iron  moulds,  and  burned  at  a  dull  red  heat. 
Ehrenworth  has  pointed  out  that,  if  the  refractory  properties 
of  the  magnesia  are  to  be  evoked  to  the  full,  it  is  of  the 
utmost  importance  that  the  whole  of  the  magnesia  should  be 
dead-burned  ;  the  process,  moreover,  being  carried  so  far  as 
not  only  to  expel  the  whole  of  the  carbonic  acid,  but  also  to 
cause  the  full  amount  of  shrinkage  which  this  material  is 
capable  of  attaining.  This  extreme  amount  of  calcination  is 
very  difficult  to  effect,  owing  to  the  tendency  of  the  magne- 
site  to  fly  into  splinters,  and  to  drop  to  pieces  when 
subsequently  touched,  and  in  consequence  of  its  being  such 
a  bad  conductor  of  heat  the  stone  is  very  hard  to  burn  in 
large  pieces. 

Recently  dolomite,  which  is  a  double  carbonate  of  lime 
and  magnesia,  has  been  used  instead  of  magnesite.  In 
order  to  utilise  this  material  there  are  two  processes  before 
the  public,  that  of  f'losson  and  that  of  Scheibler.  Under 
the  former  plan,  the  calcined  dolomite  is  mixed  with 
chloride  of  magnesium,  the  chlorine  in  which  separates  from 
the  magnesia  and  combines  with  the  lime,  yielding  a  soluble 
calcium  chloride  which  can  readily  be  washed  out,  leaving 
behind  the  insoluble  magnesia.  I'nder  the  process  ol 
Scheibler  the  calcined  dolomite  is  treated  with  dissolved 
sugar,  leading  to  the  formation  of  sugar  of  lime,  and 
leaving  the  magnesia.  The  solution  of  sugar  of  lime  is 
then  exposed  to  carbonic  acid  gas,  which  separates  the  lime 
as  a  carbonate,  leaving  the  sugar  ready  for  re-use.  Both 
these  systems  of  producing  magnesia  have  the  advantage  of 
relative  cheapness  m  their  favour,  owing  to  the  low  price  of 
dolomite.  Professor  Prank,  of  ( 'harlottenburg,  has  advocated 
the  use  of  magnesia  as  a  substitute  for  plaster  of  Paris  for 
casts,  and  Grundmann  has  recently  shown  tin  advantage  of 
employing  a  mixture  of  magnesia  and  powdered  marble  for 
this  purpose.  The  author  states  that  he  has  found,  following 
the    directions   given  by  Hirzel,  that    a  mixture  of  benzene 


and  magnesia  is  the  very  best  possible  substance  for  the 
removal    of    grease    from    drawings,   or    from   any    other 

material. 

Pick's  System  of  Manufacturing  Salt  in  Vacuo.     Perry  F. 
Nursey.     Iron,  35,  1890,  488—489. 

Ix  the  process  in  ordinary  use  wrought-iron  evaporating 
pans,  which  have  an  area  of  from  GOO  to  1,000  superficial 
feet,  are  employed.  Their  usual  form  is  oblong,  and  their 
depth  ranges  from  12  to  1G  in.  There  are  three  or  more 
tires  under  each  pan,  and  there  is  usually  a  separate  pan- 
house  to  each  pan. 

The  disadvantages  of  the  ordinary  system  of  salt-making 
are  numerous  as  well  as  serious.  In  the  first  place,  although 
the  salt  is  raked  out  regularly,  it  is  found  impossible  to  keep 
the  bottom  plates  of  the  pans  quite  free  from  it.  This 
deposit,  together  with  the  salts  of  lime  and  magnesia  present 
in  the  brine,  however  carefully  the  operations  he  conducted, 
forms  a  scale  upon  the  plates  which  causes  them  to  rapidly 
burn  away  and  buckle  or  bend.  Repairs  are  consequently 
constantly  going  on  in  salt  works,  and  indeed  this  item  of 
maintenance  is  one  of  the  most  serious  in  a  salt  manufactory. 
The  finer  the  salt  produced,  the  heavier  are  the  repairs,  and 
the  more  frequently  the  pans  require  cleaning,  the  scale 
having  to  be  frequently  chipped  by  chisels  from  the  plates 
and  damaged  plates  to  be  replaced  by  new  ones.  These  pans 
cover  a  large  area,  and  they  can  never  be  kept  tight  And  it 
does  not  take  long  to  disable  them  either,  as  may  he  imagined 
when  it  is  stated  that  with  the  most  careful  working,  and  the 
best  occasional  patching,  the  life  of  a  brine-pan  cannot  be 
put  at  more  than  about  three  years. 

Besides  repairs  to  the  pans,  there  is  the  heavy  fuel  bill. 
In  order  to  maintain  the  brine  at  the  boiling  point,  and  to 
secure  the  proper  rate  of  precipitation  of  the  salt  according 
to  the  quality  required,  a  large  consumption  of  fuel  is 
necessary.  Another  evil  is  the  production  of  noxious  gases, 
the  effects  of  which  are  readily  recognisable  in  the  vicinity 
of  salt  works.  As  soon  as  scale  begins  to  form  in  the  pans 
the  buckling  action  commences,  the  rivet  seams  open,  and  the 
brine  leaks  from  the  pans  into  the  fire-holes,  producing  gases 
which  are  alike  deleterious  to  animal  and  vegetable  life. 
The  ordinary  process  of  salt  making  is  thus  slow  and  costly, 
and  the  output  is  comparatively  small  in  proportion  to 
the  area  occupied  by  the  works  and  the  quantity  of  fuel 
consume  1. 

Dr.  Pick  in  hi*  process  introduces  principles  similar  to 
those  upon  which  the  Rillienx  or  triple  effect  system 
depends,  which  system  is,  as  is  well  known,  in  use  for  the 
evaporation  of  liquids  in  certain  other  manufactures, 
and  he  engrafts  upon  the  Rillienx  apparatus,  the  vacuum 
filter,  which  contributes  much  to  the  success  of  the  method. 
As  will  be  seen  from  the  illustration,  Dr.  Pick's  apparatus 
consists  of  three  separate  but  similar  sections,  each  section 
consisting  of  four  main  and  closely  connected  parts.  These 
are  the  boiling  chamber  A.  the  heating  chamber  I!,  the 
collecting  chamber  C,  and  the  filtering  chamber  II.  The 
three  sections  are  placed  side  by  side  a  tew  feet  apart,  and 
they  are  connected  together  by  pipes  a,  shown.  The  heat- 
ing chamber  11  of  the  first  section  is  placed  in  communication 
with  a  steam  boiler,  or  with  the  exhaust  steam  from  an  engine, 
by  means  of  the  pipe  E.  The  boiling  chamber  A  of  the  first 
section  is  placed  in  communication  with  tin1  heating  chamber 
i:  of  tli'  -i  eond  section  by  means  of  the  pipe  F,  the  boiling 
chamber  A'  communicating  in  its  turn  with  the  heating 
chamber  &  of  the  third  section  by  the  pipe  Fl.  This  latter 
section  has  it-  boiling  chamber  placed  in  communication  with 
a  jet  condenser  and  air  pump  as  shown.  (1  is  the  brine  inlet 
pipe  to  the  various  sections  which  is  in  communication  with 
the  brine  tanks,  the  brine  being  raised  by  vacuum  and 
supplied  automatically  to  the  several  sections.  Bis  a  pipe 
for  automatically  conducting  the  brine  from  the  filtering 
chambers  D,  D1,  and  D-,  to  the  boiling  chamber  of  each 
Si  Ction,  under  the  special  conditions  which  will  he  hereafter 
explained.      J    i*    a    small  pipe    which  Connects   the   boiling 

chamber  of  the  first  and  second  sections  with  the  condenser, 

and  is  used  for  assisting  in  maintaining  a  vacuum  in  each 
of  those  chambers.  In  like  manner  K  i*  a  small  pipe  tor 
assisting  the  vacuum  in  the  heating  chambers  of  the  second 
and  third  sections  \>\  clearing  them  of  surplus  air. 
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The  boiling  chamber  of  each  section  is  simply  a  cast- 
iron  cylinder,  of  larger  diameter  than  the  heating  chamber 
beneath  it.  The  object  of  the  increased  diameter  is  to 
enable  the  chamber  to  contain  a  large  quantity  of  brine 
with  a  minimum  of  depth  and  a  maximum  of  evaporating 
surface.  The  usual  level  of  the  brine  is  seen  in  the  first 
section,  which  in  fact  is  a  sectional  view  of  a  single 
apparatus,  the  second  ami  third  sections  being  shown  in 
elevation.  The  heating  chamber  consists  of  a  series  of 
conical  tubes  of  comparatively  small  diameter  surrounding 
a  central  tube  of  larger  diameter.  The  whole  of  the  tubes 
are  inserted  in  a  tuhe  plate  at  top  and  bottom,  and  enclosed 
in  a  cylindrical  chamber,  into  which  steam  is  admitted  in 
the  first  section  by  the  pipe  K,  and  after  imparting  its  heat 
to  the  brine  it  is  condensed,  and  passes  away  to  a  steam 
trap  as  shown.  In  the  second  and  third  sections,  the  con. 
densed  water  is  drawn  off  by  pumps.  The  reason  for  having 
the  tubes  conical  is  to  prevent  scaling,  or,  should  sealing  take 
place,  that  it  may  be  easily  removed,  the  larger  diameter  of 
the  tubes  being  at  the  bottom.  The  author's  experience  of 
the  working  of  the  system,  how  ever,  leads  him  to  believe  that 
scaling  will  not  take  place,  so  moderate  is  the  heat  applied. 
so  rapid  the  circulation  of  the  brine,  and  so  powerful  the 
ebullition  maintained.  It  is  to  promote  and  increase  the 
rapidity  of  the  circulation  that  the  central  enlarged  tube  is 
employed.  I  n  operation,  the  brine  heated  by  the  small  tubes 
passes"  upwards  through  them  to  the  boiling  chamber.  It 
then  makes  for  the  centre,  and  returns  downwards  through 
the  large  central  tube  by  reason  of  the  lower  temperature 
prevailing  within  that  tuhe.  The  proportion  of  the  volume 
of  brine  to  the  heating  surface  being  much  greater  in  the 
large  tube  than  in  the  smaller  tubes  causes  a  reduced 
temperature  within  it,  and  the  rapidity  of  the  circulation 
is  thereby  increased  in  accordance  with  the  natural  law  that 
heated  fluids  or  gases  ascend,  while  those  of  a  lower 
temperature  descend. 

The  settling  chamber,  immediately  beneath  the  heating 
chamber,  serves  for  collecting  the  salt  as  it  is  precipitated 
It  settles  readily,  as  no  movement  takes  place  in  the  brine 
at  that  point.  It  is,  of  course,  in  direct  communication 
with  the  upper  or  boiling  chamber  through  the  tubes  of 
the  heating  chamber.  This  collecting  chamber  terminates 
in  a  sluice  valve,  and  is  in  this  way  connected  with  the 
vacuum  filter  beneath  it,  which  forms  an  important  and 
essential  feature  of  Pick's  system.  Each  filter  consists  of 
an  upper  fixed  portion  and  a  lower  hinged  portion,  the 
filtering  medium  being  attached  to  the  lower  portion  of  the 
filter  at  its  junction  with  the  upper  part.  The  upper  part 
is  fitted  with  an  air  inlet  cock  and  a  water  pipe,  ending  in 
a  rose  for  washing  the  salt  if  necessary.  The  lower  part  of 
the  filter  is  connected  with  the  boiling  chamber  by  a  tube, 
the  lower  portion  of  which,  as  far  up  as  the  valve,  is  flexible, 
and  yields  when  the  filter  is  open,  as  will  be  seen  from  the 
dotted  lines. 

The  method  of  operating  Pick's  system  is  briefly  as 
follows  : — Each  of  the  three  sections   having  been  charged 


with  brine  to  the  proper  level,  which  is  that  indicated  in 
the  boiling  chamber  A,  steam  is  admitted  to  the  heating 
chamber  of  tin-  first  section,  in  which  the  highest  tem- 
perature is  maintained.  Tin-  brine  in  that  section  becomes 
quickly  heated,  and  the-  steam  given  off  from  that  brine 
enters  the  heating  chamber  of  tin'  second  section,  heating 
the  brine  in  that  section.  The  steam  given  off  from  the 
brine  in  the  first  section,  after  doing  its  work  in  the  heating 
chamber  of  the   second    section,  condenses   and    produces  a 

vacuum  in  the  boiling  chamber  of  the  first  section,  which 
vacuum  is  aided,  if  necessary,  bj  opening  the  valve  on 
the  connexion  with  tin-  vacuum  pump.  Tin*  pressure  being 
reduced,  the  brine  in  the  first  chamber  enters  into  violent 
ebullition  at  a  comparatively  low  temperature.  The  same 
process  is  repeated  in  the  second  section,  the  steam 
chamber  of  the  third  section  acting  as  a  condenser,  and 
producing  a  vacuum  in  the  boiling  chamber  of  the  second 
section.  The  steam  generated  in  the  third  section  is  drawn 
off  by  the  vacuum  pump,  and  condensed  by  the  jet  con- 
denser as  shown.  It  will  be  seen  that  the  highest  vacuum 
and  the  lowot  temperature  exist  in  the  third  section,  while 
the  highest  temperature  and  the  lowest  vacuum  occur  in 
the  first  section.  As  the  salt  is  precipitated  it  settles  in 
the  collecting  chamber,  ami  at  stated  intervals  the  sluice 
valve  is  opened  and  the  salt  and  brine  are  admitteaVinto  the 
filtering  chamber.  After  settling  there  for  a  few  seconds, 
tic  sluice  valve  is  closed  and  the  air  cock  on  the  filter  is 
opened.  The  valve  on  the  ascension  pipe  II  is  then  opened, 
and  in  a  few  seconds  more  the  whole  of  the  brine,  in  which 
the  salt  lies  as  in  a  bath,  is  automatically  transferred  to  the 
vacuum  chamber,  leaving  the  charge  of  salt  resting  on  the 
filtering  medium  and  perfectly  free  from  brine.  The  valve 
on  the  ascension  pipe  is  then  (dosed,  the  filter  opened,  and 
the  charge  withdrawn.  The  filter  is  then  closed  ready  for 
another  charge  of  salt. 

It  is  stated  that  during  the  operation  of  letting  down  the 
charge  of  salt  and  withdrawing  it  from  the  vacuum  filter, 
it  is  not  necessary  to  stop  working,  the  processes  of 
evaporation  and  production  being  thus  rendered  simultaneous 
and  continuous,  and  thus  automatic. 

The  finest  salt  has  been  and  is  still  being  made  equally  well 
in  one  section,  as  in  three  sections,  although  of  course  not 
nearly  so  economically  as  if  the  complete  set  of  three  were 
adopted. 


Twenty-sixth  Annual  Report  on  Alkali,  Av.   Works  h\j  the 
Chief  Inspector.    Proceedings  during   the    Year   1889. 

Price  Sid. 
The  report,  which  deals   separately  with  Scotland  (this  part 
will  be  considered  in  its  proper  place),  fills  '.)S  pages. 

The  number  of  works  under  inspection  was  903,  of  which 
116  were  alkali,  and  787  works  carrying  on  other  processes. 
There  is  thus  a  diminution  of  three  under  the  former  heading 
and  of  20  under  the  latter.  The  works  were  distributed  as 
follows  amongst  the  different  districts  ; — 


NlMBEIt  OF  Kegisteked  Wobks. 


Dist.  I. 
Ireland. 

Dist  11. 

North  of 
England. 

Dist.  III. 

Cheshire, 

N.  Wales. 

and  part 
of  Lan- 
cashire. 

Sab-Dist. 

Dist,  IV. 
East 
Lan- 
cashire 
and 
York- 
shire. 

Dist.  V. 
South 

Mid- 
land. 

Dist.  VI. 
South- 

West  of 
England 

and 
South 

Wales. 

Dist.  VII. 
South- 
Eastern 

Counties. 

Sub-Dist. 

MI. 
Eastern 
Counties. 

Total. 

Widnes. 

1889. 

lsss. 

18S7. 

o 
47 

18 
87 

15 
75 

18 
13 

3t 
131 

10 
121 

8 
125 

1 
S7 

10 

:'s 

111! 

:s; 

119 
807 

11G 
811 

Total 

49 

lie, 

■.in 

31 

in. 

134 

US 

*s 

ins             90S 

926 

'.'J7 
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The  above  table,  however,  only  gives  the  actual  number 
of  works  ;  but  inasmuch  as  many  processes  are  sometimes 
carried   on  in  oue   works,  the  total  number  of  processes 


under  inspection  is  much  greater  than  that  of  the  works,  as 
will  be  seen  from  the  following  table,  which  also  gives  the 
distribution  of  the  processes  in  the  different  districts  : — 


Table  of  Separate  Processes  under  Inspection. 


Dist.  I, 
Ireland. 


Dist,  II. 
North  of 
England. 


Dist.  III. 
Cheshire,  s   ,    mt 
N.  Wales,  Su0-'u,8t- 

and  part 


of  Lan- 
cashire. 


Widnes. 


Dist.  IV, 
East 
Lan- 
cashire 

ami 
York- 
shire. 


Dist.  V. 
South 

Mid- 
land. 


Dist.  VI. 
South- 
West  df 
England 

and 
South 
Wales. 


Dist.  VII. 
South- 
Eastern 

Counties. 


Sub-Dist 

VII. 
Eastern 
Counties. 


Total. 


Alkali 

Hydrochloric  acid  (cylinder) 

Copper  (wet  process) 

Cotton  carbonising  (alkali) 

Sulphuric  acid 

Chemical  manure 

Gas  liquor 

Nitric  acid 

Sulphate  and  muriate  of  aannonia 
Chlorine  and  bleaching  powder  ... 

Sulphur  recovery 

Salt 

Cement 

Total 


11 

21 

17 

35 

.. 

1 

.. 

2 

21 

85 

2 

9 

.. 

1 

10 

8 

2 

13 

1G 


22 

18 

15 

2 

2 

3 

G 

1 

24 

7 

17 

20 

2 

6 

55 

1 

1 

1 

12 
13 

Q 

7 
41 
21 
IS 
10 
55 
5 
1 


27 

15 

1 

21 

68 


1G1 


79 


180 


12 
11 

3 

60 

1 


101 


5 
36 


10 


16 

38 
1 


93 


152 


69 

21 

19 

7 

217 

232 

28 

91 

331 

57 

12 

7? 

93 

1,261 


69 

29 

19 

8 

221 

230 

28 

91 

320 

01 


1,211 


During  the  whole  of  the  year  1889  there  were  4,921  visits 
paid,  and  4,808  tests  made,  by  the  different  inspectors.  In 
the  Widnes  sub-district  alone  there  were  1,225  of  the  latter 


taken  and  737  visits  made.  A  statement  of  the  average 
escape  of  acid  for  the  different  districts  is  then  subjoined, 
and  is  as  follows  ■ — 


Table  op  Average  Amount  op  Acid  Gases  escaping  for  each  District. 


Dist.  I. 
Ireland. 


Sub-Dist. 
Widnes. 


Dist.  IV. 
East 
Lan- 
cashire 
and 
York- 
shire. 


Dist.  V 
South 
Mid- 
land. 


Dist.  VI.      . 
South-  I  Dist.  VII 


West  of 

Englaud 

and 

South 

Wales. 


South- 
Eastern 

Counties 


Sub-Dist. 
VII. 

Enstern 
Counties. 


Average. 


1SS9 


1888. 


1SS7. 


Hydrochloric  acid  in  chimney 

gases.    Grains  per  cubic  foot 

Hydrochloric  acid.  Amount 
e  scaping  compared  with  i  hat 
produced.    Percent. 

Acid  gases  escaping  from  sul- 
phuric acid  chambers  given 
as  SO3,  Grains  per  cubic 
foot 

Acidity  of  chimneys  given  as 
SO3.    Grains  percubic  foot.. 

Acidity  of  gases  from  manure 
works  given  as  SO3.  Grains 
per  cubic  foot 


0-10 


1-23 


0-9S5 


0'IOB 


2'75 


1-29 
0-G3 


0-lot 


1-38 
0-69 


0'115    I      0'18 


113 

0-65 

0'G9 


0-067 
1-05 

no 

0'51 
0-20 


3-19 

1-31 
0'17 

0-17 


O-0S7 


1-83 
0-91 

0-28 


0-086 


1-768 


116 

0'89 


0-311      0-319 


iros- 


1-3711 
0-715 


1-900 


•1-190  1-600 
0-7370-710 

0-;  r.u  i>- 1  tu 


•  This  figure  was  given  in  error  in  last  year's  report  as  l'S2. 


It  will  be  noticed  that  the  escape  of  hydrochloric  acid  is 
less  than  half  of  that  allowed  under  the  Act,  whilst  the  ratio 
between  that  which  is  produced  and  that  which  escapes  is 
only  as  1110:  1-94  instead  of  as  100  :  j  •  ( 11 1  as  allowed  by  t he- 
Act.  Though  in  many  eases  there  were  escapes  exceeding 
the  legal  limits,  yet  these  were  almost  all  assignable  to 
disturbing  causes,  and  were  rapidly  got  under,  there  being 
hut  one  prosecution  throughout  the  whole  year.  This  was 
of  a  firm  in  West  Ham  for  failing  to  adopt  the  best  means 
for  preventing  the  escape  of  sulphuretted  hydrogen  gas  in 
the  manufacture  of  sulphate  of  ammonia.  A  line  of  10/. 
and  costs  was  imposed.     In  the  manufacture  of  salt  there 


has  been,  as  compared  with  1888,  a  falling  off  of  about 
12  per  cent.,  the  amount  raised  in  the  year  18.8'J  being 
obtained  from  the  following  areas  : — 

Tons. 

Cheshire 1,154,649 

Worcestershire 221,322 

si  iffordahire 1,600 

Durham 392,300 

Ireland 10,600 

Scotland 7.119 


Total  in  1S89.... 


1,792,790 
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There  has  been,  as  will  he  noticed,  a  large  increase,  about 
50  per  cent.,  in  the  output  from  Durham.  The  amount  of  the 
soda  compounds  manufactured  is  steadily  on  the  Increase 
from  year  to  year,  and  of  this  the  proportion  which  is 
produced  by  the  ammonia- soda  process  is  rising  continuously. 
A  comparison  between  the  two  rival  processes  in  their 
consumption  of  salt  brings  the  following  results  to  light  :— 


1889. 

1838. 

1887. 

T.'iis. 
584,203 

219,279 

Tons. 
685,498 

212,1st 

Tons. 
.'•77.3sl 

159,636 

Total 

803.4S2 

7H7,C79 

736,017 

Besides  the  salt  used  in  the  actual  manufacture  of  alkali, 
some  56,500  tons  are  employed  in  the  well-known  wet 
process,  as  it  is  termed,  for  extracting  copper  from  burnt 
pyrites,  bringing  up  the  total  consumption  of  salt  to 
640,703  tons. 

Iu  the  production  of  sulphate  of  ammonia  there  has  also 
been  a  continuous  increase  during  the  last  few  years.  The 
amounts  obtained  from  various  sources  are  here  given  : — 


Amit.nt   op  Sdlpha.te    ok  Ammonia  produced  in  the 
United  Kingdom. 


1SS7. 


Gas  works 

Iron  works 

Shale  works 

Coke  ami  carbonising  works. 

Total 


Tons. 

11(11,711 

6,145 

23,953 
2,795 


183,604 


Tons. 
92,896 

5,280 

22,072 
2,537 


122,785 


Tons. 
85,022 

5,098 

21,0'.lS 

2,078 

113,890 


The  value  of  the  sulphate  of  ammonia  is  thus  about  a 
million  and  a  half  if  the  price  of  the  bulk  be  taken  as 
being  about  121.  per  ton.  But  even  this  output,  large  as  it 
is.  is  not  one-tenth  of  the  amount  which  might  be  obtained 
if  all  the  ammonia  evolved  from  coke  ovens,  iron  works, 
&c,  was  saved.  Very  much  of  the  sulphate  of  ammonia 
made  here  is  exported  to  Germany  to  be  employed  in  the 
cultivation  of  beetroot. 

In  the  manufacture  of  the  sulphate  a  considerable  quantity 
of  sulphuretted  hydrogen  gas  is  given  off;  this  is  either  burnt 
or  passed  through  ordinary  absorbers  holding  oxide  of  iron, 
tbe  latter  being  much  the  better  plan.  In  this  case  the 
so-called  continuous  process  of  manufacture  is  better 
employed,  as  the  strain  put  upon  the  absorbers  at  any  given 
time,  especially  at  the  commencement  of  any  operation, 
is  not  then  so  excessive.  In  the  case  of  sulphuretted 
hydrogen  gas  it  is  understood  that  the  whole  of  it  must  be 
absorbed,  and  that  none  is  to  he  allowed  to  escape  into  the 
atmosphere. 

In  the  number  of  works  using  the  Leblanc  process  there 
is  a  further  diminution  in  spite  of  the  aid  which  the  Chance- 
Clans  sulphur  recovery  process  is  affording,  though  possibly 
iu  some  of  the  works  it  came  too  late  to  be  of  service. 
There  are  no  less  than  12  installations  of  the  Chance 
process  now  at  work,  and  as  many  more  are  in  the  hands  of 
the  builders.  The  amount  of  sulphur  now  being  recovered 
is  about  400  tons  per  month,  and  this  amount  will  shortly 
become  about  1,000  tons  weekly,  or  some  45,000  tons  per 
annum.  Bv  this  amount,  therefore,  will  the  output  from 
the  Silician  sulphur  mines  he  probably  reduced.  The  total 
quantity  exported  from  Sicily  annually  is  about  360,000  tons, 
of  which  England  takes  37,000  tons,  and  America  half  of 
the  remainder. 


As  in  tin'  Chance  process,  the  sulphur  is  recovered  in  the 
form  of  sulphuretted  hydrogen  ;  the  volumes  of  gas  to  be 
manipulated  are  enormous.  Thus,  in  one  works  alone 
some  four  million  cubic  feet  of  sulphuretted  hydrogen  are 
being  produced  weekly,  and  it  is  estimated  that  when  the 
amount  of  sulphur  recovered  reaches  60,000  tons  per 
annum,  the  quantity  of  sulphuretted  hydrogen  to  he  dealt 
with  will  touch  1,508  million  cubic  feet  annually.  Great 
difficulty  is  experienced  in  removing  the  last  traces  of  the 
gas,  much  of  it  after  passing  through  the  Claus  kiln  existing 
and  escaping  as  sulphurous  acid  gas.  To  produce  as  little 
of  this  latter  gas  as  possible  it  has  been  found  to  be 
advantageous  to  keep  the  former  in  slight  excess  over  the 
air  admitted  for  the  partial  combustion  of  the  gas  and  to 
keep  the  temperature  of  the  kiln  low. 

In  the  different  works  much  more  efficient  apparatus  and 

appliances  are  being  introduced.  Thus,  in  the  manufacture 
of  mineral  phosphate  the  mixing  is  conducted  in  a  closed 
vessel  provided  with  a  stirrer  driven  from  the  outside,  and 
the  mixture  is  then  sent  into  a  closed  chamber  or  *'  den  " 
where  it  remains  until  the  discharge  of  acid  vapour  has 
ceased,  the  gases  evolved  being  passed  through  wash 
towers.  After  such  washing  there  should  not  he  more 
residual  acid  gas  than  is  equivalent  to  0'2  grains  of 
sulphuric  anhydride  (S()3)  per  cubic  foot.  In  the  ease 
of  fetid  gases  the  use  of  a  cremator  or  combustion  chamber 
for  their  decomposition  has  been  recommended.  This 
plan  has  been  adopted  by  the  Manchester  Corporation 
for  destroying  the  noxious  gases  given  off  in  the  boiling 
down  of  the  liquid  obtained  by  them  in  their  pail  system 
of  removing  house  sewage. 

With  regard  to  the  question  of  the  evolution  of  black 
smoke,  a  committee  has  been  formed  in  .Main  bestir  for 
the  purpose  of  testing  smoke  appliances.  It  will  pay 
attention  to  such  points  amongst  others  as  (1)  practical 
freedom  from  smoke;  (2)  reasonable  amount  of  duty; 
(3)  economy  of  fuel,  &c.  Experiments  on  and  tests  of 
the  various  appliances  submitted  to  it  will  also  he  made. 
In  this  connexion  may  be  mentioned  the  method  of  pro- 
ducing gas  used  by  Messrs.  Brunner,  Mond,  and  ( !o.  The 
distillation  is  conducted  at  such  a  low  temperature  that 
the  ammonia  is  not  destroyed  whilst  a  smokeless  gas  is 
produced  from  the  coal.  Per  ton  of  coal  about  66  lb.  of 
sulphate  are  yielded.  A  description  is  given  id'  the  usual 
method  for  boiling  down  brine,  and  of  the  damage  which 
is  ,l,,ne  by  the  evolution  of  acid  vapours  to  the  surrounding 
vegetation.  A  new  method,  that  of  Dr.  Pick,  for  the  evapora- 
tion of  the  brine  by  triple  or  multiple  effect,  is  referred  to  and 
illustrated  by  a  diagram  (see  page  617).  By  this  method  tbe 
waste  steam  evolved  from  one  pan  is  not  allowed  to  escape 
to  the  atmosphere  at  once,  but  passes  through  a  coil  of  pipes 
of  the  next  in  series,  and  thence  to  the  third.  This  latter  is 
connected  up  with  an  air  pump  which  produces  a  partial 
vacuum  causing  "  a  brisk  ebullition  to  take  place  at  a  low 
temperature;  thus  condensing  the  steam  from  au  adjoining 
vessel  sets  up  an  ebullition  there,  and  so  on." 

To  this  report  is  added  the  separate  reports  of  each 
inspector,  from  which  a  few  extracts  are  taken. 

In  district  No.  1.  there  were  49  works  under  inspection  in 
which  were  carried  on  65  different  processes,  the  amounts  of 
material  treated  being  as  follows  :— 

Tons. 

Salt  decomposed 0,72s 

Bleaching  powder  made 2,565 

Pyrites  burned 2  1.92s 

Mineral  phosphates  and  bones  dissolved    33.379 

Sulphate  ol  ammonia  made 2, Ml 

Salt  produced 10,600 

Cement  produced 7,ts7 

In  district  No.  II.  attention  is  called  to  the  fact  that  both 
the  sludge  from  the  carbonators  in  the  Chance  process  and 
the  exit  gases  from  the  Clans  kiln  promise  to  he  sources  of 
annoyance,  and  complaints  have  been  made  on  both  these 
points.  In  the  Widnes  sub  district  the  inspector  reports 
that  from  the  former  source  no  nuisance  has  occurred.     The 
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average   escape   from   the    various   wet   copper   extraction 
works  was  as  follows  :  — 


Avcrago 

of  four 

preceding 

Years. 

0'125 
1*830 

0*155 

Average  total  acidity  of  cubic  foot  of  smoke. 

rcoo 

Tables  are  also  given  of  the  average  exit  gases  of  the 
different  works,  such  as  alkali  and  chemical  manure,  both 
as  regards  HC1  and  S03. 

It  is  stated  that  in  one  works  where  sulphate  of  ammonia 
was  being  made  that  the  escape  of  hydrocyanic  acid  from 
the  decomposition  of  cyanides  present  in  the  gas  liquor  was 
so  great  that  on  two  occasions  it  was  found  to  be  necessary 
to  stop  work.  382  tons  of  sulphate  were  obtained  from  the 
ammoniacal  liquor  of  the  patent  coke  ovens. 

In  district  No.  III.,  including  Widnes  and  Runcorn,  there 
were  121  registered  works  made  up  thus  : — 

Alkali  work* 33 

Sulphuric  acid  works it 

Chemical  manure  works 11 

Gas  liquor  works 5 

Nitric  acid  works 5 

Sulphate  of  ammonia  works  2s 

Chlorine  works 2 

Salt  works  belonging  to  the  Salt  Union,  Limited  ...  23 

Salt  works  belonging  to  Independent  owners 2 

Cement  works  1 

121 

Most  firms  are  now  adopting  the  Chance  sulphur  recovery 
process.  The  amount  of  waste  being  treated  in  the  St. 
Helens  district  is  about  1,400  tons  weekly.  The  total 
quantity  of  pyrites  burnt  in  the  district  (excluding  Widnes 
and  Runeorn)  amounts  to  90,365  tons.  No  brimstone  is 
burnt.  Total  sulphate  of  ammonia  equals  4,160  tons.  The 
amount  of  white  salt  produced  is  1,154,649  tons.  Very  full 
tables  of  the  various  acid  escapes  are  inserted. 

In  the  Widnes  sub-district  there  are  31  registered 
works,  i.e.  : — 

Alkali 18 

Sulphuric  acid 2 

Chemical  manure 1 

Sulphate  and  muriate  of  ammonia 4 

Gas  liquor 1 

Chlorine 2 

Nitric  acid 1 

Salt 1 

Cement 1 

31 

A  cement  works  has  been  started  for  the  utilisation  of 
the  lime  mud  from  the  caustic  soda  and  Chance  sulphur 
recovery  processes.     The  following  return  is  of  interest:  — 

Tons. 
Pyrites  burnt  for  sulphuric  acid  or  salt  cake...     132,426 

Salt  made  into  salt  cake 209,587 

Salt  used  in  wet  copper  extraction 1S,7^0 

Blenching  powder  made  (including  chlorate  of 
potash) 64,927 

It  has  been  found  that,  although  the  average  of  the 
various  exit  escapes  is  satisfactory,  yet  that  there  have  been 
many  cases  of  excessive  escapes  of  usually  short  duration. 
In  this  district  also  the  Chance  process  is  making  rapid 
progress,  some  150,000/.  having  been  already  spent  on  it 
during  the  past  18  months,  and  io  works  are  either  erecting 
or  now  possess  the  necessary  plant.  Here  again  the  main 
source  of  annoyance  is  not  from  the  Chance  process,  but 
from  the  exit  gases  from  the  Claus  kiln,  these  containing  j 
from  8  to  15  grains  of  sulphur  per  cubic  foot  of  the  waste  j 
gases,  the  loss  being  thus  considerable.     To   minimise   this   1 


loss  the  temperature  of  the  kiln  should,  as  already  stated, 
be  kept  as  low  as  possible.  The  gases  after  leaving  tlte  dry 
flowers  chamber  should  be  passed  through  a  wet  scrubber 
to  remove  S02  and  finely-divided  sulphur,  and  thence 
through  vessels  containing  milk  of  alkali  waste  to  absorb 
the  SH2,  this  solution  then  passing  to  tin'  earbonators  in  the 
usual  way.  There  arc  Hi  Clans  kilns  25  ft.  in  diameter  in 
the  district,  and  18  or  20  more  designed,  ami  each  capable 
of  producing  15  to  20  tons  of  sulphur  per  week. 

In  district  No.  IV.  tables  of  the  various  exit  escapes  are 
given.  Still  less  brimstone  than  last  year  is  used  for  acid 
making.  The  total  amount  of  ammonia  in  its  various  salts 
manufactured  during  the  year  1889  was  22,483  tons. 

(if  this  amount  89  per  cent,  is  made  by  the  continuous 
process  ami  11  per  cent,  by  the  intermittent. 

In  district  No.  V.  there  are  134  registered  work-  and 
180  processes.  Tables  giving  the  averages  of  the  various 
escapes  are  added.  In  the  Chance  process  it  is  recommended 
that  large  kilns  of  30  ft.  in  diameter  should  he  employed, 
thereby  securing  a  lower  temperature  of  decomposition  and 
a  better  yield  of  sulphur.  In  the  manufacture  of  sulphate 
of  ammonia  most  of  the  sulphuretted  hydrogen  evolved  is 
treated  by  the  open  oxide  of  iron  purifiers.  In  one  works 
per  ton  of  sulphate  of  ammonia  produced  100  lb.  of  sulphur 
have  been  obtained:  each  ton  of  coal  yielded  27  lb.  of 
sulphate  ;  thus,  for  every  ton  of  coal  carbonised,  about  1  [  lb. 
of  sulphur  have  been  recovered  in  the  Claus  kiln. 

In  district  No.  VI.it  is  reported  that  many  complaints  have 
been  made  of  the  fumes  evolved,  i.e.,  arsenic,  oxides  of  lead 
and  zinc,  &c,  in  metallurgical  processes,  which  do  not  fall 
within  the  boundaries  of  the  Alkali  Act.  On  this  point, 
therefore,  some  of  the  sanitary  authorities  have  decided  to 
petition  the  Local  Government  Board.  A  new  process  for 
the  manufacture  of  ammonium  sulphate  is  that  of  Mr.  E. 
liowen's.  The  ammonia  evolved  is  passed  into  the  waste 
pickle  from  tin  works.  Oxide  of  iron  is  precipitated,  which 
may  be  used  in  the  manufacture  of  Venetian  red,  and  the 
filtrate  on  concentration  deposits  crystals  of  the  sulphate. 

In  district  No.  ATI.  the  results  of  the  tests  made  and  of 
improvements  effected  in  the  works  are  tabulated. 

In  sub-district  No.  VII.  there  were  108  works  and  152 
processes.  In  this  district  occurred  the  only  prosecution 
under  the  Act.  Six  works  burn  brimstone  and  four  use 
spent  oxide  as  a  source  of  sulphur.  In  the  latter  case  the 
utilisation  of  the  material  appears  to  be  very  difficult, 
there  being  rapid  and  unaccountable  changes  taking  place 
in  the  chambers.  A  table  giving  the  yield  of  sulphate  of 
ammonia  from  various  coals  is  given  in  full : — 

Continuous  Process. 


Yield  of 

Sulphate  in 

Pounds  per  Ton 

No. 

of  Coals 

Carbonised 

(Sulphate  244 

per  Cent. 

NH3). 

Description  of  Coal  used. 

1 

25-48 

Chiefly  Ravonsworth  Pelaw  with  one- 
sixth  South  Yorkshire  silkstones. 

2 

25-40 

Ravensworth  Pelaw,  Pelton,  Peltou  Main, 
and  Waldridge. 

3 

24-37 

Chiefly  Newcastle  district  coal. 

4 

23-00 

YVharnclilf  silkstones. 

6 

22  SO 

Chiefly  Aldwarke  main,  Stafford.  Thorn- 
eliffe,  Harrow  and  Dodsworth  Collieries 
with  one-sixth  Madeley. 

6 

22-42 

East  Pontop  (Newcastle). 

7 

21-47 

Barnsley  silkstones  and  North  Stafford- 
shire. 

8 

13-50 

llutton  and  Maudin  seams,  Bolden  Pit 
Co.,  Durham. 

a 

18-00 

New  Peltou  (Newcastle). 

22-60 

Average  yield. 
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Intermittent  Plants. 


Yield  of 

Sulphate  in 

Pounds  per  Ton 

No. 

of  Coals 
Carbonised 

(Sulphate  21* 

per  Cent. 

NH,). 

Description  of  Coal  used. 

1 

2f00 

Chiefly  Tawkesloy  (Thorncliffe)  with 
sinatl  quantity  of  Wigan. 

2 

22 'OH 

One  half  Pelaw  Main  ;  equal  quantities 
Aldwarke  Main  and  Normanton. 

3 

WOO 

Equal  portions  Ravensworth  Pelaw.  and 
South  Yorkshiro  silkstones. 

4 

18  '95 

Equal  portions  Aldwarke  Main  and  Polaw 
Main. 

S 

18-88 

Equal  parts  Orrell  (Wigan)  and  Barrow 
(Yorks). 

8 

WOO 

Rockingham  Colliery  (South  Yorkshire). 

7 

18-50 

Equal  portions  of  Hoyland  and  Wharn- 
clifTe  silkstones. 

8 

10-84 

Madeley  and  Lycett  Collieries. 

9 

11  •« 

Equal  portions  of  Staffordshire  and 
Wigan. 

10 

9-72 

Barnsley  silkstones  and  North  Stafford- 
shire. 

11 

6-81 

YVarleigh  gas  coal  (South  Yorkshire). 

16-79 

Average  yield. 

In  Scotland  the  numher  of  registered  works  was  129,  of 
which  16  were  alkali  works,  the  number  in  1888  being  13,1, 
of  which  1 G  were,  as  before,  alkali.  Of  separate  processes 
there  were  175,  distributed  thus  : — 

Alkali  (Leblanc  process) 11 

Muriatic  acid  (cylinder  process)  4 

Muriatic  acid  (copper  extraction  process)  2 

Sulphuric  acid 32 

Chemical  manure 41' 

Nitric  acid 7 

Sulphate,  &c.  of  ammonia 51 

Chlorine »  8 

.     Salt 11 

175 


During  the  year  the  visits  paid  were   567   nud  280  tests 
were  taken. 

The   following   quantities  of   materials    were    used    and 
produced  : — 

Salt  decomposed :—  Tons.      Tons. 

In  alkali  works 33,376 

In  copper  works 7,110 

40.486 

Pyrites  burnt 79,665 

Brimstone  burnt 2,180 

Bleaching  powder  manufactured 8,050 

Bones  and  phosphates  used  in  chemical  manure 

works 47,434 

Sulphate  of  ammonia  manufactured  :— 

From  l-:is  liquor  works 9,907 

From  blast  furnace  i:ases 6,645 

From  distillation  of  shale  2:;.'.'.".:; 

39,505 

Salt  manufaci  ured 10,600 

Nitric  acid  manufactured 3,173 


Whilst  the  production  of  salt  and  o£  bleaching  powder 

has  thu--  diminished  the  consumption  of  pyrites  has  increased 


10  per  cent.,  the  acidity  of  the  exit  gases  from  the  sulphuric 
acid  works  was  1  ■  67  grains  S03  per  cubic  foot,  or  con- 
siderably less  than  one-half  of  the  limit  under  the  Act, 
whilst  in  tlie  alkali  works  the  average  escape  was  1-46  grains 
S03.  The  average  escape  of  HC1  per  cubic  foot  of  the 
chimney  gases  was  0-088  grains,  a  figure  identical  witli  that 
obtained  for  last  year.  From  the  manure  works  the  escape 
was  equal  to  0-25  grains  S03  per  cubic  foot.  The  manu- 
facture of  sulphate  of  ammonia  has  increased  by  about 
6  per  cent.,  the  sources  whence  the  ammonia  is  derived 
being  noteworthy  when  compared  with  the  corresponding 
sources  in  England.  In  this  report  also  the  Chief  Inspector 
insists  upon  the  importance  of  devising  means  for  the 
prevention  of  the  production  of  black  smoke,  a  source  of 
annoyance  over  which  the  inspectors  have  no  power.  On 
examination  it  lias  been  found  that  in  many  cases  the  damage 
done  to  vegetation  has  been  in  reality  caused  by  the  clouds 
of  smoke  constantly  poured  forth,  not  by  any  noxious  gases 
present  in  that  smoke. — S.  G.  K. 


PATENTS. 


Improvements  in  the  Production  of  Magnesic  Chloride  and 
of  Magnesic  O.ri/chlorides.  F.  M.  Lvte,  London.  Eng. 
Pat.  6172,  April  10,  1889.     Gd. 

The  object  of  the  present  invention  is  to  provide  a  means 
of  producing  magnesium  oxy  chloride  without  the  usual  drying 
and  consequent  loss  of  hydrochloric  acid  (see  this  Journal, 
1887,  775 — 790).  Anhydrous  magnesic  chloride  is  lirst 
prepared  by  igniting  amnionic  magnesic  chloride,  ami  is 
then  mixed  with  the  desired  proportion  of  moderately 
calcined  magnesia,  which  may  be  in  powder  or  fashioned 
into  balls  or  other  shapes.  By  a  second  method,  the  dry 
double  chloride  of  ammonium  and  magnesium  is  powdered 
and  mixed  with  the  dry  magnesia,  also  in  powder,  and  the 
mixture  is  heated  carefully  to  a  temperature  not  exceeding 
300°  C.,  whereby  all  the  ammonia  is  evolved  iu  the  free 
state,  and  the  residue  consists  of  anhydrous  magnesic 
chloride  or  oxychloride,  according  to  the  proportion  of 
magnesia  added. — G.  H.  B.   ■ 


Improvements  in  and  connected  with  the  Distillation  and 
Condensation  of  Ammoniacal  and  other  Liquids,  and  in 
Apparatus  therefor.  Solvay  and  Co.,  Brussels,  Belgium. 
Eng.  Pat.  8169,  May  16,  1889.  (Intermit.  Couv.  Octo- 
ber 19,  1888.)     Sd. 

In  the  distillation  of  ammoniacal  liquors  with  lime  no  provision 
has  tip  to  now  been  made  for  a  preliminary  separation  of 
impurities  such  as  carbonic  acid  and  sulphuretted  hydrogen 
and  the  like.  On  the  contrary,  all  volatile  products  are  distilled 
off  together  and  then  re-condensed.  The  apparatus  shown 
in  the  figure  lias  been  devised  to  effect  both  a  satisfactory 
elimination  of  the  impurities  and  simultaneously  to  act  as  a 
concentrator.  The  working  of  the  apparatus  can  be  best 
gathered  from  a  description  of  the  plant  itself.  The  weak 
ammoniacal  liquor  is  run  from  the  reservoir  h  by  the  pipe  n 
through  the  coiled  pipes  i  where  it  is  heated  by  waste 
heat  to  about  40' C. ;  it  passes  thence  to  the  washer  I:  and 
then  by  the  pipe  p  to  the  chamber  b'  and  then  by  the  pipes 
f*,f\  &C,  to  the  lowest  chamber  It  ;  from  h  it  is  carried  by 
the  pipes  r  and  v  to  the  distillation  apparatus  a  j  the  vapours 
evolved  now  escape  at  /  and  then  pass  upwards  through  the 
coolers  c  to  c*,  where  it  will  be  best  to  leave  them  for  the 
moment.  Oi  the  chambers  o1  to  6,  it  will  be  clear  that  the 
lowest  li  must  be  the  hottest,  as  the  gases  from  the  still  are 
passing  directly  into  it,  and  /;'  the  coolest.  Am  carbon 
dioxide  or  sulphuretted  hydrogen  present  in  the  liquors 
begins  to  be  evolved  in  o4  and  the  elimination  is  complete 
in  b.  The  ammonia  which  is  also  given  oil'  in  b  is  gradually 
re-absorbed,  as  it  passes  upwards  through  1  he  cooler  chambers 

by  the  "  plunger  caps  "  e1  to  e*.  Finally  the  gases  pass  I  ■ 
the  pipe  m  through  the  washer  /;.  which  removes  the  last 
traces  of  ammonia,  whilst  the  residual  gases,  carbon  dioxide 
and  sulphuretted  hydrogen,  escape  by  nO  10  the  exterior. 
Returning  again  to  the  ammoniacal  distillate,  this  passes  by 
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the  pipes  w  and  I  to  the  cooler  g.  As  it  gives  up  its  heat, 
so  the  weak  liquors  in  the  worms  i  as  already  mentioned  are 
gradually  wanned.  The  vessel  .r  receives  through  the 
pipe  s  the  purified  concentrated  ammoniacal  liquor. — S.  G.  R. 


Process  for  the  Manufacture  of  Chlorine  which  may  be 
Employed  in  Combination  cither  with  the  Ammonia-Soda 
Process  or  with  the  Leblanc  Soda  Process.  J.  J.  Alsberge, 
Ghent,  Belgium.     Eng.  Pat.  8779,  May  27,  1889.     6d. 

The  mother-liquors  of  the  ammonia-soda  process  are 
evaporated  to  dryness,  the  solid  residue  of  the  sodium 
chloride  and  ammonium  chloride  heated  to  300°  C.  and  the 
vapours  of  ammonium  chloride  are  brought  into  contact 
with  manganese  dioxide  at  a  temperature  of  300°  C.  The 
chlorine  combines  with  the  manganese  forming  the  chloride, 
oxygen  and  ammonia  being  evolved.  The  ammonia,  together 
with  the  sodium  chloride  which  was  mixed  with  the  ammonium 
chloride,  is  returned  to  the  ammonia-soda  process.  The 
manganese  chloride  on  gently  heating  with  an  excess  of 
dioxide,  manganese,  and  nitric  acid  yields  its  chlorine  and 
is  converted  into  manganese  nitrate  from  which  manganese 
dioxide  and  nitric  acid  are  easily  recovered  by  heating.  In 
the  Leblanc  process  the  hydrochloric  acid  from  the  salt-cake 
furnaces  may  be  led  direct  into  stills  containing  manganese 
dioxide  and  nitric  acid. — O.  H. 


Improvements  in  the  Manufacture  of  Nitrate  of  Ammonium 
and  of  a  resulting  Bye-product.  C.  A.  liurghardt,  Man- 
chester.    Eng.  Pat.  8841,  May  28,  1889.     id. 

Equivalent  quantities  of  lead  nitrate  and  ammonium 
sulphate  are  dissolved  separately  in  water,  and  on  mixing 
the  solutions,  lead  sulphate  is  precipitated  and  ammonium 
nitrate  is  left  in  solution.  The  lead  sulphate  is  separated 
by  subsidence  or  other  known  means,  and  the  solution  is 
evaporated  to  the  crystallising  point,  for  the  production  of 
ammonium  nitrate. — G.  H.  B. 


Improvements  in  the  Method  of  and  Apparatus  for  Con- 
densing or  Absorbing  and  Utilising  Sulphuric  and 
Sulphurous  Acid  Fumes.  W.  Thorp,  London.  Eng. 
Pat.  8862,  May  28,  1889.     id. 

Certain  sulphates  and  sulphides  when  heated  evolve  vapours 
of  various  sulphur  acids.  These  are  led  together  with  a 
supply  of  air  through  a  series  of  towers  made  of  brick  or 
stone  or  wood  lined  with  lead,  and  rilled  with  scrap-iron, 
down  which  water  or  a  solution  of  sulphate  of  iron  is  kept 
running.  In  this  way  the  iron  is  attacked  by  the  vapours, 
and  iron  sulphate  produced.  When  the  towers  are  not 
working  at  a  temperature  of  about  120' — 160°  P.,  a  jet  of 
steam  must  be  introduced. — S.  G.  ]{. 


Improvements  in  or  connected  with  the  Manufacture  of 
Sulphate  of  Ammonia,  and  Apparatus  therefor.  T.  and 
G.  Wilton,  Beckton.  Eng.  Pat.  19,225,  November  29, 
1 889.     Sd. 

The  improvement  consists  in  the  employment  of  a  steam 
jet  pump  of  specified  construction  by  which  the  deposit  of 
crystallised  sulphate  of  ammonia  formed  in  the  saturators  is 
removed  to  the  drainers  or  vessels  for  allowing  the  mother- 
liquor  to  drain  away.  The  same  form  of  pump  is  also  used 
for  circulating  the  absorbing  liquid  through  the  saturators, 
which  may  be  of  the  ordinary  construction. — G.  II.  11. 


Improvements  in  the  Production  of  Solutions  of  Alkaline 
Silicate  or  Water-Glass,  and  in  Apparatus  therefor. 
A.  J.  Boult,  London.  From  P.  Sievert,  Dresden,  Ger- 
many.    Eng.  Pat.  4021,  March  14,  1890.     G</. 

When  water-glass  is  dissolved  in  water,  the  solution  obtained 
is  usually  not  clear,  and  must,  therefore,  be  clarified  before 
use.  In  order  to  avoid  the  inconvenience  of  this,  it  is  usual 
to  buy  the  material  already  in  solution,  and  hence  a  loss 
arises  from  the  increase  of  warehouse  room  required  for 
storage.  The  inventor  partly  dissolves  the  lumps  of  alkaline 
silicate  by  the  action  of  a  current  of  steam,  and  then  by 
washing  with  a  spray  of  water  or  a  suitable  alkaline  lye. 
The   solution   then  flows  over  more  of  the  material,  and 
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when  it  has  acquired  the  requisite  strength,  is  constantly 
drawn  off.  The  process  is  carried  out  in  the  apparatus 
shown  in  the  figure,     a  is  the   outer  reservoir,   iu  which  is 


-45=  US? 


placed  the  perforated  vessel  6,  within  which  are  the  lumps 

of  water-glass.  Steam  is  injected  either  by  the  pipe  c  or 
the  rose  d,  and  through  this  latter  is  subsequently  run  the 
water  or  alkaline  liquid  which,  after  passage  over  the  silicate, 
issues  by  the  pipe  e. — S.  G.  R. 


Improvements  in  Purifying  Brine.   J.  C.  Mewburn,  London. 

From   C.  C.  Peck,   Warsaw,    U.S.A.      Eng.   Pat.   4652, 

March  25,  1890.  8d. 
Brine  is  tirst  heated  to  boiling,  to  decompose  the  bicar- 
bonates  of  calcium  and  magnesium.  Sodium  carbonate  is 
then  added  to  decompose  calcium  sulphate  and  the  chlorides 
of  calcium  and  magnesium.  The  precipitate  is  removed  by 
filtration  or  subsidence. — G.  II.  B. 


VIIL— GLASS,  POTTEEY,  AND 
EARTHENWARE. 

PATENTS. 
Improvements  in  and  relating  to  Decoratice  Pottery  Ware. 

\V   11.  Hollinshead  and  11."  Griffiths,  Burslem.     Eng.  Pat. 

7245,  May  1,  1889.  Ad. 
After  the  article  has  been  glazed  and  fired  it  is  covered 
with  a  ground  layer  of  dry  colour  and  again  fired.  In  order 
t.i  obtain  a  dull  gold  surface, "  liquid  gold  "  may  now  be 
applied  instead  of  "  best  gold,"  and  the  article  again  fired. 
Further  ornamentation  ma\  be  secured  by  scratching  away 
the  gold  to  form  a  design  and  then  tilling  in  with  various 
other  colours. — S.  G.  It. 


An   Improved   Process  for  Depositing  Metal   on    Glass, 
Porcelain,  and  other  similar   Ware.     O.  P.   Erard  and 
B.  .1.  Round,   Birmingham.     Eng.   Pat.   7761,  May   9, 
1889.     Gil. 
In  carrying  out  this  invention  a  tlux  of  the  following  com- 
position   is   first    prepared:   calcined   borax,  7   parts;  sand, 
3  parts;  oxide  of   hail,  4  parts;  nitrate   of   potash,  1  part; 
phosphate  of  lime,  half    a  part ;  and  white  arsenic,  2  parts. 
To  every  -1'.  parts  of   the  llux    10  parts  of  silver  are  added. 
the  whole  ground   together  and   mixed  with  turpentine  and 


laid  on  as  a  "wash"  in  the  ordinary  way  to  form  the 
required  design.  The  whole  is  fired  and  thoroughly  cleaned 
and  the  desired  metal  deposited  electrolj  ticaUy.  The  process 
is  applicable  to  china,  glass,  porcelain,  &c. ;  and  not  only 
is  delicate  glass  strengthened  by  the  metallic  deposit,  but 
a  base  is  formed  upon  which  other  ornaments  may  be  more 
or  less  easily  soldered.  Drawings  of  articles  thus  treated 
are  given  in  the  specification. — S.  6.  B. 


X.-METALLURGY. 

The  System  of  Amalgamation  if  Gold  Ores  in  use  at  the 
Massachusetts  Institutt  of  Technology.  11.11.  Richard. 
Technology  Quart.  3,  45 — 51. 

See  under  XXIII.,  page  656. 


Physical  Properties  of  Nickel  Steel.    .1.  Hopkinson.     Proc. 
Boy.  Soc.  47,  138—139. 

IfROH  experiments  on  samples  of  wire  drawn  from  nickel 
steel  containing  25  per  cent,  of  nickel  and  7  1  per  cent. 
iron,  by  the  Steel  Company  of  Scotland,  the  author  finds 
that  icki  1  steel  can  exist  in  two  stati  s,  magnetic  and  non- 
magnetic, Over  a  range  of  temperature  from  below  freezing 
to580  * '.  Thewire  becomes  non-magnetisable  after  heating 
to  redness,  whether  cooled  slowly  or  by  being  plunged  into 
water,  but  when  cooled  by  solid  carbonic  acid  it  resumes 
its  magnetisable  state.  The  electric  resistance  is  very 
different  in  the  two  states,  and  the  change  iu  resistance 
effected  by  cooling  with  solid  carbonic  acid  is  almost  as 
remarkable  as  the  change  iu  magnetic  properties. 

Of  five  non-magnetisable  samples  the  highest  breaking 
stress  was  50*52  tons  per  square  inch,  the  lowest  4S-75; 
the  greatest  extension  33*3  per  cent.,  the  lowest  .'SO.  Of 
five  magnetisable  samples  the  highest  breaking  stress  was 
8S-12  tons,  lowest  85'76;  highest  extension  8-:i:>  percent., 
lowest  ( » - 7 1 •  -  The  broken  fragments  of  both  were  magnetis- 
able.—J.  M.  II.  M. 


Liquation    of   Gold  and    Platinum    Alloys.     E.   Matthew 

Proc.  Boy.  Soc.  47,  180—186. 
It  is  a  well-known  fact  that  when  molten  alloys  of  certain 
metals  are  cooled,  some  of  the  constituents  separate  and 
become  concentrated  either  in  the  centre  or  in  the  external 
portions  of  the  solidified  mass;  to  this  segregation  the  name 
of  liquation  is  given.  It  is  especially  noticeable  in  the  case  of 
silver-copper  alloys,  and  its  importance  is  now  being  widely 
recognised  in  almost  all  branches  of  metallurgy.  The  author 
has  studied  the  behaviour  of  alloys  of  gold  and  platinum. 
There  are  two  methods  of  parting  gold  from  silver,  the  one 
with  nitric  acid,  the  other  with  sulphuric  acid.  When 
platinum  is  present  in  the  gold  or  silver,  and  the  nitric  acid 
process  is  employed,  the  platinum  when  existing  in  small 
proportions  is  dissolved  out  with  the  silver,  leaving  the 
gold  free;  sulphuric  acid  does  not  extract  the  platinum. 
As  it  has  been  found  that  in  an  ingot  obtained  from  this 
residue  different  parts  of  it  do  not  possess  the  same  com- 
position, it  is  evident  that  the  platinum  has  been  re-distributed 
by  liquation.  Splines  of  gold  containing  platinum  were 
cast  in  iron  moulds.  Parts  were  taken  from  different  parts 
of  the   two  hemispheres  and  assayed.    Two   alloys   were 

treated  in  this  way  ;   one  consisted  of   S80  of   gold  to  050  of 

platinum,  and  the  other  of  700  of  gold  to  120  of  platinum. 
In  the  one  case  the  maximum  difference  between  the  gold 
percentage  is  a  variation  of  032,  viz.,  887  on  the  outside 

against  883*8  at  the  centre  of  the  alloy;  and  in  the 
platinum  047*5  on  the  outside  against  052-5  at  the  centre. 
an  extreme  variation  of  005  is  shown.  In  the  other  ease 
the  maximum  difference  between  the  gold  percentage  is  a 
variation  of  041,  viz.,  732-4  on  the  outside,  against  594*1 
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at  the  centre  of  the  alloy,  and  in  the  platinum  122  on  the 
outside  against  166  at  the  centre,  an  extreme  variation  of 
044.  The  platinum,  on  cooling,  therefore,  liquates  from  the 
gold,  and  becomes  concentrated  towards  the  centre  of  the 
alloy.  The  following  table  represents  the  assays  of  portions 
cut  from  one  end  of  ingots  of  gold  and  platinum,  and  the 
actual  amount  of  fine  gold  obtained.  The  results  prove  that 
the  percentage  of  gold  in  the  outer  portion  of  ingots  of 
platinum-gold  alloy  does  not  represent  the  true  percentage 
of  gold  in  the  alloy  : — 


Weight  in 
Troy  Ounces. 

Platinum  by 
Assay. 

Gold  by  Assay. 

Percentage  of 

Gold  by  the 

Fine-  Gold 

actually  obtained. 

72S-5 

■Ill 

•825 

•812 

855-0 

■120 

•000 

•030 

089 '5 

•120 

•soo 

•780 

435  0 

•045 

•850 

•845 

4S0-5 

•0SG 

•842 

•830 

473' 0 

•no 

•830 

■82J 

The  results  given  were  observed  in  platinum-gold  alloyed 
with  silver,  with  copper,  and  with  both  silver  and  copper ; 
hut,  in  order  to  prose  whether  or  not  such  alloy  had  any 
tendency  to  carry  the  platinum  to  the  centre  of  the  mass, 
900  parts  of  fine  gold  were  melted  with  100  parts  of  pure 
platinum,  and,  after  repeated  meltings,  east  in  the  same 
mould  as  previously  used.  The  result  was  as  before,  the 
ratio  of  gold  to  platinum  on  the  exterior  being  900  to  098 
against  845  and  146  at  the  centre  of  the  mass. —  J.  15.  C. 


The  Laws  of  Annealing,  and  its  effect  on  the  Mechanical 
Properties  of  Metals.  A.  Le  Chatelier.  Compt.  Rend. 
110,  705—708. 
The  author  has  observed  that  above  a  certain  temperature 
every  metal  may  be  elongated  to  the  point  of  rupture  by  the 
action  of  a  constant  load,  the  rate  of  extension  depending  on 
the  magnitude  of  the  load.  This  extension  is  produced  at 
all  temperatures  in  all  metals,  under  the  influence  of  a  load 
sufficient  to  produce  a  permanent  elongation. 

From  a  large  series  of  experiments  on  the  tensile  strength 
of  metals  at  elevated  temperatures,  of  which  a  few  are  given 
below,  the  following  conclusions  are  drawn  :  (1)  If  a  metal 
be  kept  at  a  constant  temperature,  the  elastic  strength  and 
breaking  load  constantly  decline  towards  definite  limiting 
values  at  a  gradually  diminishing  rate  ;  (2)  the  limiting 
values  are  lower  according  as  the  temperature  is  more 
elevated  ;  (3)  the  limiting  values  are  higher  when  the 
initial  values  are  high,  but  not  to  a  proportionate  extent. 

From  these  generalisations  it  is  further  inferred  that — 

(a.)  When  the  temperature  remains  constant,  a  metal  is 
deformed  by  a  given  load  at  a  gradually  diminishing  rate, 
and  tends  towards  a  determinate  state  of  equilibrium.  The 
magnitude  of  the  deformation  corresponding  to  the  different 
states  of  equilibrium  increases  more  rapidly  than  the  loads 
which  occasion  it.  The  breaking  load  increases  and  the 
extension  diminishes  with  the  speed  of  loading.  The 
deformation  occasioned  by  shocks  of  the  same  intensity  are 
inversely  proportional  to  the  rapidity  of  the  shock. 

(b.)  When  the  temperature  rises,  without  any  other 
change  occurring,  the  deformation  increases  and  the  resist- 
ance to  breaking  diminishes. 

L  =  elastic  strength  in  kilos,  per  millimetre  of  original 
section.     11  =  breaking-load. 

Copper  wire  hardened  by  drawing. 

At  the  ordinary  temperature  L  =  42  kilos,  and  R  =  43 
kilos. 


After  Heating. 


hrs.  min. 
0      12 


0 

1 

5 

10 


A  I   3(ili  . 


L.        E. 


At  350°.      |      At  430°. 


L. 


L. 


S0'5 

n 

26*5 

83 '8 

11 

33 

37 

11 

27  2 

20 

S3  (5 

26-9 

.. 

12 

27-4 
27-1 

26-9 
26-9 

•  . 

27-2 
20 -fl 
20-5 
20-5 
2fi-5 


Breaking-load  in  kilos,  after  prolonged  heating. 


Before  heating 

After  prolonged  heating  to  350°. 


43 
27 


Loads    (in    kilos.)    which    metals    can    support   without 
breaking  for  definite  intervals  at  elevated  temperatures. 


Cast  iron  at  15° 

Aluminium,  at  15°... 

Zinc,  at  15° 

Copper,  at  15° 

Copper,  at  200° 

Copper,  at  300° 

Copper,  at  400° 


30 

Sees 

1 
Min. 

5 

Miiis. 

15 

Mins, 

60 
Mins. 

39-7 

38'S 

37-0 

37 

30 

14'9 

14 '0 

11-4 

14-2 

13-4 

24 

21 

10-5 

115 

27 -  8 

27-1 

20-3 

25-8 

25-1 

2IV7 

20-2 

19-7 

19-1 

17-7 

17-7 

15 

13 

11 

13 

11-6 

9-7 

7-5 

Indefinite. 


23-8 
15 

9-5 

3 


-S.  B.  A.  A. 


The  Annealing  of  Metals.  Faurie.  Compt.  Rend. 
110,  738. 
A  temperature  (A)  exists  for  every  metal  beyond  which 
the  resistance  continues  to  diminish  without  any  further 
increase  in  malleability  ;  another  temperature  (1!)  exists  at 
which  the  malleability  commences  to  diminish.  The  difference 
between  these  temperatures  appears  to  be  a  function  of  the 
residual  effects  of  previous  annealings. — .S.  B.  A.  A. 


On  the  Use  of  Carbon  ami  Coke  Bricks  in  Blast-Fnrnace 
Hearths.  F.  Burgers.  Stahl  und  Eisen,  10,  112;  Proc. 
Inst.  Civil  Fug.  1890,  56. 

The  maintenance  of  the  hearth  and  bottom  in  the  blast 
furnace  is  to  most  smelters  a  troublesome  and  anxious  task. 
Even  in  a  new  furnace,  with  the  corrosive  slags  required  by 
modern  methods  of  working,  the  tendency  is,  according  to 
the  author,  for  the  refractory  brickwork  of  the  hearth  to 
melt  and  flow  like  butter  in  the  summer  sun  ;  hearths  with 
3  or  4  feet  thickness  of  walls  being  reduced  in  a  short  time 
to  a  few  inches,  and  necessitating  the  use  of  continuous 
cooling  with  water,  which,  by  rendering  the  bricks  brittle,  is 
often  attended  with  grave  dangers  from  escape  of  molten 
metal  through  the  weakened  structure.  This  corrosive 
action  may  he  well  studied  on  the  cinder-fall  of  the  furnace, 
the  best  fire-bricks  being  eaten  out  into  a  gutter  in  an  hour 
or  two  if  the  current  of  molten  cinder  is  allowed  to  flow  over 
them.  These  circumstances  led  the  author  to  seek  for  a 
more  resisting  material,  aud  finding  that  the  lining  of  a 
furnace  when  blown  out  was  often  found  to  he  protected  in 
the  hearth  by  a  mixture  of  coke-dust  and  graphite,  cemented 
by  lime  and  "cinder  ;  and  also  that  practice  showed  that  the 
best  lining  for  the  cinder-channel  was  formed  of  coke-dust 
and  ashes,  he  was  induced  to  experiment  with  bricks  con- 
taining coal-  or  coke-dust,  graphite,  and  other  substances  in 
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admixture  with  fire-clay.  The  first  trials  were  made  in  1882, 
and  the  bricks  made  by  Dr.  Otto  and  Co.,  although  partly 
defective  owing  to  the  carbon  being  considerably  diminished 
in  the  burning,  stood  remarkably  well  against  slag-corrosion, 
A  patent  was,  however,  refused  in  Germany,  owing  to  the 
fact  that  mixture-  of  coke-dus(  and  clay  had  been  in  use  for 
a  long  time  in  the  liar/,  lead-furnaces.  In  1885,  on  the 
publication  of  Mr.  Pourcel's  paper  on  the  manufacture  of 
ferro-manganese  (Proc.  Inst.  C.E.,  Vol.  LXXXI.  IOS), 
stating  that  at  La  Voulte  and  Tamaris  the  hearths  and 
bottoms  of  the  furnaces  were  built  of  bricks  made  of  gas- 
retort  carbon,  containing  1  to  2  per  cent,  of  ash,  mixed  with 
tar  and  burnt,  the  author  tried  finely-ground  coke,  with  a 
low  proportion  of  ash  instead  of  retort-carbon,  and  obtained 
equally  good  results.  The  hearth  of  the  Xo.  2  furnace  at 
Gelsenkirchen  was  in  that  year  rebuilt  with  these  bricks, 
and  has  stood  the  wear  of  a  large  daily  make  up  to  the 
present  time.  They  have  also  been  applied  in  the  uew 
furnaces  at  the  Rhenish  steel  works  at  Rombach,  and  in  the 
lead-smelting  furnaces  at  Mechernich.  The  principal  ad- 
vantages are  the  suppression  of  water-cooling,  the  mainte- 
nance of  the  original  shape  of  the  hearth  from  the  beginning 
to  the  end  of  the  period  of  blowing,  and  the  prevention  of 
furnace  bears  on  the  bottom.  The  hearth  may  also  be 
completely  isolated  from  the  foundation,  as  has  been  done 
by  Mr.  Lurrnan  at  Kuhrort  and  Rombach.  Other  advan- 
tages are  to  be  found  in  the  circumstance  that  carbon,  even 
at  the  highest  temperatures,  expands  but  slightly,  if  at  all, 
and  that  it  is  an  exceedingly  bad  conductor  of  heat.  The 
cost  of  these  bricks  is  about  5/.  per  ton.  The  manufacture, 
which  is  accompanied  with  the  production  of  a  great  quantity 
of  soot  and  smoke — the  first  experiments,  according  to  the 
author,  having  been  comparable  to  lamp-black  making — has 
been  carried  out  at  the  Mechernich  work-,  which,  being 
surrounded  by  barren  moors,  is  not  liable  to  interference 
from  the  sanitary  authorities  for  nuisance.  Mr.  F.  W. 
Hupertz,  the  manager  of  the  works,  has,  however,  devised 
means  for  rendering  the  soot  harmless  to  the  works  and  the 
neighbourhood,  and  under  bis  management  the  bricks  for 
the  furnaces  mentioned  above,  and  some  others,  have  been 
produced. 


PATENTS. 

Improvements   in  Hydro-Metallurgical   Processes.    J.  H. 

Selwyn,  Loudon.  Eng.  Pat.  843,  January  16,  1889.  Go7. 
The  object  of  the  patent  is  to  cheapen  wet  metallurgical 
processes  chiefly  by  dispensing  with  the  roasting  of  the  ore 
generally  neces-ary.  Tin'  finely  crushed  ore  is  added  to  a 
solution'  consisting  of  nearly  saturated  brine,  to  which  has 
been  added  5 per  cent. of  hydrochloric  acid,  10 — 15  percent. 
of  sodium  or  potas-ium  nitrate  or  nitrite,  and  1 — Ho  pel  i  ent. 
of  sulphur  chloride,  according  to  the  nature  of  the  ore. 
The  mixture  i-  kept  hot  and  extraction  is  complete  in  from 
1—8  hours,  after  which  the  liberated  sulphur  i-  collected, 
and  the  liquors  containing  dissolved  metals  syphoned  or 
filtered  off,  and  the  gold,  silver,  copper.  Sec.  which  thej 
may  contain  successively  precipitated  by  known  methods, 
electrolytical  or  chemical.  The  process  may  also  be  used 
for  obtaining  sulphur  from  pyrites.  The  chlorine  evolved 
is  collected  anil  used  to  make  chloride  of  sulphur  afresh, 

— B.  B. 


Improvements  in  the  Treatment  of  Ores  for  the  Kecovery 
.,/  Metals  mid  in  Apparatus  therefor.  E.  B.  Parnell, 
London.     Eng.  Pat.  2931,  February  19,  1SS9.     8,/. 

Tin-  is  a  combination  of  appliances  for  raising  ores  to  a 

high  temperature  and  then  quenching  them  in  water, 
thereby  rendering  their  disintegration  easier.  The  ore  is 
caused  to  pass  through  a  chamber  by  means  of  a  helix  or 
screw-conveyor, the  -halt  of  which  is  hollow  and  conveys 
an  heated  to  1,600  I'.  The  ore  when  sufficiently  heated 
falls  into  a  tank  from  which  it  is  remove. 1  by  mean-  of  an 
elevator,  and  passes  through  a  second  chamber  where  it  is 
dried  In  means  of  the  waste  heat  from  the  first  chamber. 
It  then  passes  to  rollers  or  stamps. — 11.  K.  T. 


Improvements  in  the  Wet  Method  of  Extracting  Gold. 
J.  H.  Pollok,  Glasgow.     Eng.  l'at.  5578,  April  2,  1889.     8d. 

These  improvements  relate  to  a  process  described  in  the 
Eng.  Pat.  17,495  of  1SS7  (this  Journal,  1889,  «l)  for  the 

treatment  of  auriferous  material  by  means  of  ehloriuation 
under  hydraulic  pressure.  The  crushed  and  suitably 
prepared  ore,  together  with  the  necessary  reagents,  are 
placed  in  a  cylinder  capable  of  being  rotated  on  a  horizontal 
axis.  The  air  in  the  cylinder  is  removed  and  replaced  by 
water.  The  cylinder  is  then  closed  and  made  to  rotate, 
hydraulic  pressure  being  applied  by  means  of  a  pipe  passing 
through  the  centre  of  rotation  at  one  end  of  the  cylinder. 
Attn  a  sufficient  time  the  contents  of  the  cylinder  are  run 
out  and  treated  in  the  usual  way. — H.  K.  T. 


Improvements  in  the  Method  of  and  Means  for  Treating 

or  Washing  Crushed  Ores,  Coal,  and  Similar  Materials. 

O.  Bilharz,  Freiberg,  Germany.     Eng.  Pat.  7500,   Ma\   1, 

1889.  Is.  b/. 
Crvshed  ore  is  sorted  by  means  of  sieves,  and  is  then  fed 
into  one  end  of  a  channel  or  trough  provided  with  funnels 
which  collect  the  ore  as  it  settles.  The  funnels  are  grouped 
into  three  sets.  The  first  set  communicate  with  a -cries  of 
settling  apparatus,  each  of  which  consists  of  a  funnel- 
shaped  box  containing  a, jigger-sieve  charged  with  granulated 
ore  of  a  given  grade.  The  boxes  are  connected  with  recep- 
tacles for  receiving  the  classified  ores.  The  second  set  of 
funnels  of  the  trough  are  connected  with  similar  settling 
apparatus  from  which  the  graded  ore  passes  to  washing 
tables.  Tin-  aprons  of  the  latter  are  provided  at  their 
edges  with  studs  which  engage  in  notches  or  recesses  in  the 
rollers.  A  stream  of  water  passes  to  their  under  side  to 
prevent  adhesion  with  the  table.  The  ore  from  the  third 
set  of  funnels  is  treated  similarly  to  that  from  the  second 
set.  Finally,  the  ore  passing  from  the  channel  or  trough  is 
caught  on  a  band  or  apron,  from  which  it  i-  discharged  by 
a  screw-conveyor  and  fed  to  sorting  and  washing  apparatus. 

— H.  K.  T. 


Improvements  in  the  Manufacture  of  Steel  or  Steel-like 
Compounds.  J.  Riley,  Glasgow.  "Eng.  Pat.  8492,  May 
22,  1889.  6<i. 
The  improvements  consist  in  the  use  of  nickel  and 
aluminium  in  the  manufacture  of  steel.  When  crucible 
steel  is  being  made,  nickel  in  the  form  of  bars,  cakes,  or 
grain-  is  melted  with  iron  or  steel  scrap.  A  suitable 
proportion  of  ferro-manganese  is  then  added  and  finally 
aluminium  or  an  alloy  thereof.  When  a  converter  i-  used 
the  natal  is  deoxidised  with  ferro-manganese  in  the  usual 
\va\      and     then     nickel     is     added.       Finally,     molo     f.llo- 

manganese  i-  added  and  immediately  afterwards  aluminium. 
In  the  open-hearth  process  pig  iron  with  a  rather  Large 
proportion  of  scrap  is  decarbonised  in  the  usual  way,  ferro- 
manganese  is  added,  next  nickel  in  tin-  form  of  bar-,  then 
more  ferro-manganese,  and  finally  aluminium  or  its  alloy. 

Instead    of   nickel  alone   a    compound    of    nickel,  copper,  or 

iron  is  sometimes  used,  preferablj    the  matte  produced  in 

tin    -melting  of  ores  from  Sudbury,  Ontario,  America.     The 

usual  proportions  in  1,000  parts  of  steel  are  :  nickel  .">  to  500 
parts;  the  above  matte  (containing  10  per  cent,  of  nickel  and 
25  per  cent. copper)  25  to  250  parts;  and  aluminium  1  part 

— H.  K.  T, 


Improvements  in  Effecting  the  Ue-carburisation  of  S 
Ingot  //»«.  T.  Twynam,  London.  Kng.  l'at.  85  13, 
Maj  22,  L889.  6>i. 
Tin-  process  has  for  its  object  the  re-carburisation  of  low 
carbon  steel  or  ingot  iron  produced  In  the  open  hearth  or 
Bessemer  process.  For  this  purpose  the  charge  of  metal  in 
the  furnace  having  been  sufficiently  purified  is  tapped  and 

allowed  to  flow  over  sticks  of  wood  charcoal  arranged  in  a 
chute  Lading  to  the  ladle.  In  order  l.iprcwnt  the  charcoal 
from  being  carried  forward  by  the  metal  some  of  the  bricks 
ill    the    sides  of   the  chute    arc    made  to  project.      Where  a 

high  percentage  of  carbon  is  required  it  is  advisable  to 
employ  some  of  the  charcoal  in  the  form  of  small  pieces 
placed  in    tic    forepart   of   the  chute,  so  as  not   to  unduly 
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arrest  the  flow  of  the  metal,  aud  it  is  preferred  to  have  the 
chute  curved  at  a  considerable  angle  or  arranged  in  two 
sections  so  that  the  second  section  is  at  right  angles  to  the 
first  and  can  be  readily  detached  from  it. — H.  K.  T. 


Improvements  in  the  Distillation  of  Sodium  and  Potassium 
aud  their  Alloy.  W.  White,  C'heshunt.  Eng.  Pat.  9784, 
June  14,  1889.     6<2. 

Sodium  vapour  as  ordinarily  evolved  from  the  retort  is 
liable  to  considerable  oxidation  during  condensation,  and 
the  patentee  proposes  as  an  improvement  to  collect  it  by 
downward  distillation.  The  exit  tube  passes  through  the 
bottom  of  the  crucible  or  downwards  from  the  end  of  the 
retort,  according  as  one  or  the  other  is  used,  into  a  vertical 
receiver  provided  at  its  Tipper  part  with  an  opening  for  the 
escape  of  the  accompanying  carbon  monoxide. — B.  B. 


Improvements  in  the  Conversion  of  Crude  Iron  into 
Malleable  Iron  and  Steel,  and  Apparatus  therefor. 
11.  A.  Becker,  Blaenavon.  Eng.  Pat.  9905,  June  17, 
1889.     Sd. 

This  invention  relates  to  a  form  of  converter  which,  instead 
of  being  vertical  and  supported  on  trunnions,  is  placed 
with  its  long  axis  in  a  horizontal  position,  and  is  capable  of 
being  rotated  on  this  axis.  By  this  means  the  contents  can 
be  discharged  without  it  being  necessary  to  raise  the  mass 
of  metal.  The  tuyers  are  placed  in  a  line  in  the  side 
opposite  to  the  mouth  of  the  converter,  and  are  thus 
simultaneously  submerged  on  rotating  the  converter.  They 
are  directed  towards  its  closed  end.  By  suitably  placing 
the  converter,  the  pressure  of  metal  to  be  overcome  by  the 
blast  can  be  easily  adjusted. — H.  K.  T. 


An  Improvement  in  Regenerative  Gas  Furnaces.     K.  S. 

Casson,BrierieyHill.  Eng.  Pat.  10,050,  June  19,1889.  6rf. 
Tins  invention  relates  to  regenerative  furnaces  for  opeu- 
hearth  furnaces  iu  iron  aud  steel  making.  The  improved 
furnace  is  placed  above  the  melting  chamber  instead  of 
below.  It  is  claimed  that  there  is  not  only  a  saving  in  cost 
of  erection,  but  that  it  will  be  easier  to  repair  and  cheaper 
to  maintain,  as  from  its  position  the  furnace  will  not  be 
subjected  to  injury  from  slag,  melted  brickwork,  or  fluid 
metal.— I).  A.  S. 


Improvements  in  obtaining  Precious  Metals  from  their 
Ores,  and  in  Means  or  Apparatus  employed  therein. 
D.  Dennis  and  T.  K.  Rose,  Denver,  Colorado,  U.S.A. 
Eng.  Pat.  1 1.7SS,  July  24,  1889.     8d. 

An  apparatus  for  the  extraction  of  precious  metals  by  the 
wet  chlorination  or  bromination  processes.  It  consists  of 
two  vessels  placed  one  above  the  other,  the  lower  ends  of 
each  being  provided  with  filter  beds  of  canvas  aud  sand  or 
other  porous  material,  which  can  be  lowered  at  will  to 
enable  the  residues  to  be  removed.  Material  from  a  mixing 
vessel  is  charged  into  the  upper  vessel,  from  which,  after 
the  lapse  of  a  suitable  period,  the  clearer  portion  is  run  into 
the  lower  vessel.  Fluid  pressure  is  now  applied,  the  liquid 
in  the  upper  vessel  passing  into  the  lower  one,  aud  thence 
through  the  lower  filter  bed  into  a  suitably  disposed 
collecting  vessel.  The  liquid,  if  not  sufficiently  clear,  can 
be  returned  into  the  upper  vessel.  The  clear  filtrate  is  now 
treated  in  the  usual  way. — H.  K.  T. 


Improvements  in  the  Manufacture  of  Steel.  M.  F. 
Coouibes  and  A.  W.  Hyde,  Louisville,  Keutuckv,  U.S.A. 
Eng.  I'at.  2981,  February  25,  1890.     4d. 

Malleauli:  cast  iron  or  low-carbon  steel  is  heated  to 
whiteness  aud  plunged  into  a  solution  of  a  carbohydrate 
(sugar,  molasses,  or  honey)  or  of  an  acid  resulting  from 
tlie  oxidation  of  a  glycol  (lactic,  tartaric,  or  oxalic  acid) 
with  or  without  the  addition  of  acids  or  alkalis. — H.  K.  T. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Electrolytic   Separations.     E.  F.  Smith  and  L.  K.  Frankel. 

J.  Frank.  Inst.  1890,  129,  23G— 237. 

See  under  XXIII.,  page  656. 


PATENTS. 


Improvements  relating  to  Electric  Accumulators  or  Secondary 
Batteries,  and  to  the  Manufacture  of  Plates  or  Electrodes 
therefor.  C.  Pollak,  Paris,  France.  Eng.  Pat.  7428, 
May  3,  1889.     8d. 

The  lead  plates  are  passed  between  rollers  made  up  of  steel 
discs,  suitably  grooved  or  notched  at  their  peripheries  in 
order  to  indent  the  surface  of  the  lead  in  a  suitable  way 
for  the  reception  of  the  active  material.  Spongy  lead  is 
preferably  made  by  coating  the  indented  plate  with  a  paste 
of  sulphate  of  lead  and  sodium  or  potassium  chloride, 
immersing  the  whole  when  dry  in  a  solution  of  the  same 
chloride,  and  then  passing  an  electric  current  through  it. 
A  special  box-like  form  of  plate  is  described  as  suitable 
for  railway  work. — B.  T. 


A  Process  and  Apparatus  for  Extracting  Precious  Metals 
from  Ores  or  Quartz.  R.  L.  Cousens,  Johannisberg, 
South  Africa.     Eng.  Pat.  8608,  May  23,  1889.     8d. 

The  ore  or  quartz  is  pulverised  and  passed  over  magnetised 
rollers,  whereby  iron  is  removed.  It  is  then  placed  in  a 
rotating  barrel  provided  with  metallic  ends,  together  with  a 
quantity  of  lime,  salt,  water,  and  sometimes  a  little  acid, 
aud  an  electric  current  is  passed  betweeu  the  terminals. 
After  a  sufficient  time  mercury  is  introduced,  and  the 
rotation  continued.  The  mixture  is  next  run  into  an 
agitator  and  thence  through  an  electrolysing  vessel.  The 
latter  contains  a  metallic  plate  embedded"  in  sand  saturated 
with  an  acid  or  alkali.  On  this  is  placed  a  porous 
diaphragm,  and  on  this,  mercury.  The  latter  is  connected 
with  the  negative  terminal  of  a  battery,  the  metallic  plate 
being  connected  with  the  positive  terminal.  The  ore  aud 
water  flow  over  the  mercury,  contact  beiug  eusured  by  a 
vertical  partition  extending  nearly  to  the  surface  of  the 
mercury.  From  the  electrolyser  the  ore  passes  over  an 
amalgamated  copper  plate,  kept  bright  by  felt-covered 
metallic  pads  continually  passing  over  it,  "the  pads  and 
plat.-  being  connected  with  opposite  terminals.  The  ore 
passes  through  several  electrolysing  vessels  similar  to  the 
above,  and  finally  between  two  metallic  plates  connected 
with  the  opposite  terminals  of  a  dynamo  or  battery,  the  lower 
plate  being  covered  with  a  blanket. — H.  K.  T. 


Improvements  in  Secondary  Batteries.  V.  H.  Ernst,  Jersey, 
U.S.A.  Eng.  Pat.  13,818,  September  2,  1889.  (Internat. 
Conv.  February  12,  1889.)     8d. 

The  plates  are  such  as  might  be  made  bj-  placing  a  number 
of  lead  tubes  horizontally  and  side  by  side,  and  burning  the 
sides  of  contiguous  tubes  together.  At  regular  intervals 
the  tubes  are  cut  into  from  the  faces  of  the  plate  so  as  to 
expose  the  interior.  The  active  material  is  packed  into 
the  tubes,  a  core  of  some  loose  and  preferably  absorbent 
material  occupying  the  centre  of  each  tube  This  core 
allows  the  electrolyte  to  penetrate  into  the  active  material, 
and  at  the  same  time  allows  contraction  aud  expansion  of 
th»  latter  to  go  on  with  safety.  The  plates  may  be  arched, 
if  desired,  for  greater  strength,  aud  are  perforated  at 
frequent  intervals  to  allow  of  the  escape  of  gas.  (See  Eng. 
Pat.  1281  of  1890.)— E.  T. 
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Process  of  Manufacturing  Metallic  'Electrodes  for  Galvanic 
Batteries.  F. Marx, Berlin, Germany.  En;;.  Pat.20,217, 
December  If',,  1889.     id. 

The  inventor  states  that  if  electrodes  lie  used,  made  from 
precipitated  or  electro-deposited  metal,  instead  of  from 
smelted  metal,  the  voltage  is  increased,  and  a  cell  of  the 
same  size  is  able  to  give  a  much  larger  current.  For  this 
purpose  the  loose  porous  metal  obtained  by  precipitation  or 
by   electrolysis    is   washed    carefully,    and    then   rolled    or 

ham red  into  one  concrete  mass,  from  which  the  electrodes 

are  formed.  With  zinc,  a  little  mercury,  or  suitable 
mercury  salt,  is  added  before  the  mechanical  treatment. 

— E.  T. 


Improvements  in  Secondary  Batteries.  V.  H.  Ernst, 
Jersey  City,  U.S.A.  Eng.  Pat.  1281,  January  24,  1890. 
(Interuat.  Conv.  September  28,  1889.)     6</. 

The  frames  of  the  plates  are  cast  with  a  number  of  parallel 
longitudinal  holes  through  them,  and  other  holes  are  made 
opening  into  these  longitudinal  ones  in  the  face  of  the 
plates.  Cores  of  suitable  size  are  inserted  in  the  longitudinal 
holes,  and  in  the  annular  space  round  them  is  pressed  the 
active  material.  When  this  material  is  dry  the  cons  are 
removed  and  the  plate  is  ready  for  use.  These  centre  holes 
expose  a  much  greater  surface  of  active  material  to  the 
electrolyte,  and  thus  give  greater  capacitv  to  the  cell.  (See 
Eng.  Pat.  13,818  of  1889.)— 11.  T. 


Improvements  in  Portable  Galvanic  Batteries,  and  in  Glow 
Lamps  connected  therewith.  A.  L.  Davis,  Twickenham. 
Eng.  Pat.  2364,  February  13,  1890.     Crf. 

The  battery  is  made  up  as  a  drum  with  polygonal  ends. 
This  drum  is  partially  filled  with  a  suitable  electrolyte,  and 
has  electrodes  of  semicircular  shape,  parallel  to  the  ends  of 
the  drum.  The  drum  always  rests  with  its  axis  horizontal, 
the  sides  of  its  polygonal-shaped  ends  forming  secure  bases. 
In  one  position  the  plates  are  out  of  the  liquid,  but  by 
rolling  the  drum  to  other  positions,  the  whole,  or  part  of 
the  prates  can  be  immersed.  The  drum  can  be  divided  by 
transverse  divisions  into  two  or  more  independent  cells. 
An  incandescent  lamp  is  so  attached  to  the  centre  of  one 
end  of  the  drum,  that  it  can  he  made  to  throw  its  light  in 
any  desired  direction. — E.  T. 


An  Improved  Electrolytic  Solution  fur  Galvanic  Batteries. 
C.  Liltcke,  jun.,  Berlin,  Germany.  Eng.  Pat.  2819, 
February  '21,  1S90.     id. 

In  order  to  prevent  polarisation  a  certain  quantity  of  nitrate 
of  mercury  is  added  to  the  exciting  fluid,  consisting  of  a 
saturated  solution  of  one  or  several  chlorides  such  as  those 
of  iron,  zinc,  copper,  &c,  whereby  the  zinc  is  kept  amalga- 
mated and  the  electrolyte  is  to  a  certain  extent  regenerated. 

— li.  T. 


XII. 


-FATS,  OILS,   AND 
MANUFACTURE. 


SOAP 


Oh    Commercial    Turpentine 
Trade  J 

See  timlc 


Oil.      A.   Wilson.      Chem. 
6,  :HG. 
XXIII.,  page  c,:,7. 


Schmidt's  Process  for  converting    Oleic    Acid  into   Solid 
Fatly  Acids.     R.  Benedikt.     Monatsh.  1890,11,71—83. 

See  under  XXIII.,  pages  058—659. 


The   Alkaloids    of  Cod-liver    Oil.      A.    Gautier    and 
Mourgues.     Bull.  Soc.  Chim.  1889,  2,  213—238. 

See  under  XX.,  pages  647 — 648. 


XIII.-PAINTS,  PIGMENTS,  VARNISHES. 
AND  KESINS. 

Experiments  on  the  Preparation  of  Boiled  Linseed  Oil. 
F.  H.  Thorp.     Technology  Quart.  3,  9—17. 

The  particular  changes  which  take  place  in  the  so-called 
"  boiling  "  of  linseed  oil  have  received  little  attention.  The 
drying  of  this  oil  is  due  to  its  oxidation,  and  the  oxidation  is 
greatly  hastened  by  the  "  boiling."  The  dryer  or  substance 
added  to  the  raw  oil  partially  oxidises  the  oil  during  the 
boiling,  and  when  a  thin  layer  of  the  boiled  oil  is  exposed  to 
the  air  it  rapidly  hardens  owing  to  further  oxidation.  The 
dryers  most  commonly  used  are  litharge,  pyrolusite,  borate 
of  manganese,  and  zinc  white.  Recently  the  use  of  oxalate 
of  manganese  has  been  proposed  for  this  purpose.  Accord- 
ing to  Mulder,  some  of  the  linoleic  acid  is  converted  into 
linoleic  anhydride  during  the  boiling.  This  anhydride  is  a 
tough  elastic  body.  At  the  same  time,  some  of  the  metal  of 
the  dryer  forms  a  salt  with  the  remainder  of  the  acid,  and 
this  salt  gives  hardness  to  the  varnish.  Ha/.ura  and  Bauer 
find  that  the  rate  of  oxidation,  and  consequent  hardening,  of 
the  oil,  depends  on  the  ratio  of  linoleic  anil  linolenic  acids 
present,     When  linseed  oil  is,  oxidised  it  undergoes  very 

marked  changes  in  its  physical  properties,  the  colour 
becomes  darker,  the  oil  becomes  more  viscid,  ami  there  is  an 
increase  in  weight  sometimes  equalling  8  per  cent.  Some 
carbon  and  hydrogen  are  also  given  off.  These  changes 
occur  also  during  the  process  of  boiling.  The  present 
paper  contains  a  series  of  experiments  by  the  author  on  the 
effect  of  temperature  and  of  the  substances  added  in  pro- 
ducing the  essential  properties  of  an  oil  varnish.  The  oil 
used  was  a  very  light  yellow,  cold-pressed,  raw,  Calcutta 
linseed  oil.  50  cc.  were  used  in  eaeli  experiment  (45-7 
gnus.).  The  measured  volume  was  heated  in  a  gla^s  beaker 
of  150  cc.  capacity  or  a  sand  bath,  several  beakers  being 
heated  on  the  same  sand  bath.  The  sand  was  raised  round 
the  beakers  to  about  one-half  the  depth  of  the  oil,  and  the 
oil  was  frequently  Stirred  during  the  heating.  The  sub- 
stances added  were  dried  previously,  ami  the  best  results 
were  obtained  with  temperatures  between  230°  and  275°. 
After  heating  the  character  of  tin-  film  produced  was 
determined  by  coating  small  plates  of  glass  with  the  oil  and 
leaving  them  in  a  liuht  room  to  dry.  The  films  were  con- 
sidered to  be  dry  when  they  could  be  handled  without 
leaving  finger-marks  upon  them.  The  chief  points  looked 
for  were  tie-  colour  ami  hardness  of  the  film.  The  following 
table  gives  the  results  of  these  experiments: — 
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Dryer. 


Litharge 

Litharge 

Litharge 

Lend  peroxide 

Lead  chloride 

Red  lead 

Lead  oxalate 

Lead  tartrate 

J, rail  acetate 

Lead  borate 

Lead  carbonate 

Zinc  oxide 

Zinc  sulphate 

Zinc  sulphate  

Zinc  acetate 

Zinc  borate 

Zinc  borate 

Zinc  borate 

Zinc  citrate 

Manganese  acetate .. 
Manganese  borate  . . . 
Manganese  sulphate  . 
Manganese  oxalate... 
Manganese  acetate... . 
Manganese  borate — 
Manganese  acetate. . . 
Manganese  oxalate... 
Manganese  sulphate  . 
Manganese  oxalate.., 
Manganese  citnite  , . , 
Manganese  tartrate  . , 
Manganese  formate  . . 


Quantity 

of 

Dryer  used. 


Grins. 
1*0 


Time 

of  Boiling. 


Houhs. 
2k 


0-2 

2} 

0-8 

14 

1-072 

l! 

1-217 

2* 

1-1121 

24 

1-323 

21 

IT, 

•n 

l'Kl 

2! 

1-103 

U 

1-107 

2 

0-5 
1-987 
IT. 
I'll 
1-0 
OTi 
0-.1 
IT, 
1-0 
1-625 
1-72 
1'64 
(IT, 
0T, 
•5 
1-5 
1-5 
1-0 
1-5 
1-0 
1-0 


Temperature. 


1) 

li 
2i 


1 

U 
25 
2} 

24 

1 


220 
250 

Above  250 

220 
250—360 
220—285 

over  .'inn 
270 

220  anil  300 

225 

250 

283 
Below  230 
235— 2S0 

240 

2111 

240 

230 
225—250 

220 

210 

2311 
225-250 

230 
225-250 

230 

210 

230 
230 
200 


Time 
required  tor 

Drying. 


Hours. 

0 

111 

10 

Several  days. 

24 

21 

Did  not  dry. 

24 

12 

211 
111 
45 

to 

15 
10 
40 
16 

it; 

38 

20 
211 
40 
HI 
2» 
20 
20 
36 
36 
IS 
24 
24 
2t 


Character  of  the  Film. 


Almost  colourless. 
Almost  colourless. 

Deeply  coloured. 
Somewhat  coloured. 

IV, -ply  ciiluureil. 

Deeply  coloured. 
Somewhat  coloured. 
Slightly  coloured. 
Slightly  coloured . 
Nearly  colourless. 
Nearly  colourless. 
Yellow  in  colour. 
Colourless. 
Nearly  colourless. 
Nearly  colourless. 
Nearly  colourless. 
Nearly  colourless. 
Nearly  colourless. 
Colourless  and  hard. 
Colourless. 
Colourless. 
Deeply  coloured. 
Colourless. 
Colourless. 
Colourless. 
Colourless. 
Yellow  in  colour. 
Dark  coloured. 
Colourless. 
Somewhat  coloured. 


The  oil  after  boiling  was  examined.  For  the  determina- 
tion of  the  lead  a  weighed  amount  of  the  oil  was  carbonised 
in  a  small  evaporating  dish  and  then  ignited  over  a  Buusen 
lamp  until  all  the  carbon  was  burned  off.  The  residue  was 
digested  with  hot  dilute  HN03,  filtered,  the  lead  precipitated 
as  sulphate,  and  weighed. 


Quantity 

Per  Cent,  of  Lead 
Boiled  Oil. 

in  the 

Boiled  Oil. 

of 
Dryer 
added. 

Calcu- 
lated. 

Found. 

I. 

II. 

1-107 
1-460 
0-200 
1-105 

2-03 
2-23 
0-406 

1-392 
1-396 
0-244 

1-338 

From  the  drying  tests  it  will  be  seen  that  the  first  two  oils 
iu  the  above   table   dried   in   nearly  the  same  time,  and  gave 


very  similar  results,  but  the  third  oil  dried  in  half  the  time 
required  by  the  fourth,  although  the  latter  contains  more 
lead. 

The  following  results  were  obtained  in   the  case  of  the 
manganese  salts  : — 


Per  Cent,  of  Manganese  in 


Quantity 

of 

Dryer 

added. 

Boiled  Oil. 

Calcu- 
lated. 

Found. 

I. 

II. 

M:ing:iiii's,'  sulphate 

Grins. 
1-72 

1  -37 

0-045 

0-038 

1-I-.2 

2-iu; 

0-208 

O-1'.IO 

Manganese  acetate 

IIT, 

0-34! 

(1-2  IS 

0-256 

Manganese  oxalate 

1-5 

1-034 

0-030 

Manganese  tartrate 

IT, 

0-670 

0-049 

0-043 

630 
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The  conclusions  at  which  the  author  arrives  arc  as 
follows  : — 

Lead  dryers  always  give  the  oil  a  deep  colour,  which 
shows  more  or  less  in  the  film.  Zinc  dryers  do  not  appear 
to  act  on  the  oil  to  any  degree,  as  oils  thus  prepared  dry 
slowly  and  do  not  give  very  hard  tilms.  Manganese  dryers 
give  the  best  results  in  all  respects.  Litharge  gives  the 
best  results  of  the  lead  dryers,  the  oil  being  quick  diving 
and  the  film  hard,  and  if  not  overheated  the  oil  is  but 
moderately  coloured.  Of  the  zinc  salts,  the  acetate  seemed 
to  give  the  best  result,  although  the  borate  and  citrate  were 
nearly  as  good.  The  borate  and  acetate  of  manganese 
gave  the  best  results.  The  acetate  requires  careful  use, 
for,  if  heated  much  above  230",  it  gives  a  deep  colour  to 
the  oil,  owing  apparently  to  the  formation  of  tar.  The 
borate  undoubtedly  gives  the  best  boiled  oil  for  all  purposes. 
The  chlorides,  nitrates,  and  sulphates  do  not  make  good 
dryers.  The  first  two  have  too  violent  an  action  on  the 
oil,  while  the  last  are  very  difficult  to  decompose,  requiring 
a  high  temperature.  There  appears  to  be  no  advantage  in 
the  use  of  formates,  citrates,  or  tartrates. — J.  B.  C. 


PATENTS. 

Improvement?  in  the  Sfanufacture  of  White  Lead,  and  in 
the    Apparatus    employed    therefor.        W.    Thompson, 
London.     Eng.    Pat.    405G,   October   6,  1880.     (Second 
Edition.)     lid. 
The  inventor  converts  metallic  or   "  blue  "  lead  into  white 
lead    by  exposure   in    a   closed    chamber   to   the    combined 
action   of   acetic    acid    vapour   and   atmospheric   air   at   a 
temperature   of   from   80° — 120°  F.,  for  one-sixth  to  one- 
fourth  of  the  time   required  for  completing  the   conversion. 
Carbonic  acid  gas  and  air  are  subsequently  supplied  to  the 
closed  chamber,  in  addition  to  the  acetic  acid  vapour. 

-E.  G.  C. 


Improvements  in  the  Production  of  White  Lend  or  Car- 
bonate of  Lead.  R.  W.  E.  Maelvor  and  F.  A.  Darlington, 
London  ;  G.  Paul,  Edinburgh ;  and  J.  Allan,  Harringay. 
Eng.  Pat.  6815,  April  23,  1889.     8<i. 

Hydrate  of  lead  is  formed  by  the  action  of  ammonium 
acetate  on  oxide  of  lead,  and  the  hydrate  is  converted  into 
carbonate  by  the  injection  of  carbonic  acid. — E.  E.  B. 


Improvements  in  and  relating  to  the  Manufacture  of  India- 
rubber  or  Waterproof  Textile  Fibres  and  Fabrics. 
<  .  Dreyfus  and  J.  Robinson,  Manchester.  Eng.  Pat.  7090, 
April  29,  1889.     Gd. 

The  patentees  ascribe  the  disagreeable  smell  of  water- 
proofed fabrics  to  the  use  of  solvent  naphtha  containing 
such  impurities  as  naphthalene.  (Ordinary  solvent  naphtha 
becomes  dark  brown  or  even  nearly  black  when  shaken 
with  a  quarter  its  volume  of  sulphuric  acid  at  168° — 170°Tw., 
at  the  same  time  diminishing  in  bulk,  proving  that  consider- 
able quantities  of  impurities  are  present.)  The  use  of  pure 
hydrocarbons  of  the  aromatic  series,  or  of  purified  solvent 
naphtha,  is  claimed  to  obviate  this  objection. — B.  B. 


Method  of  Preparing  Iron  Oxides  from  Ferrous  Solutions. 
A.  J.  Ramage,  Widnes.  Eng.  Pat.  10,412,  June  21, 
1889.      id. 

'I'm:  ferrous  solution  is  partially  oxidised  by  a  current  of 
air,  and  lime  added  gradually.  The  ferroso-ferric  hydrate, 
consisting  of  about  one-third  of  Ee._>0:j  and  two-thirds  EeO, 
is  filter-pressed  and  well  washed,  and  then  heated  in  a 
reverberatory  furnace  in  a  reducing  Maine.  At  the  end  of 
two  hours  it  is  drawn  out,  quenched  in  water,  and  ground. 
This  method  produces  a  scarlet  oxide  ;  for  an  Indian  red, 
furnaeing  must  be  continued  for  about  four  hours. — F.  H.  L. 


Improvements  in  Lacquers  and  Varnishes.  I.  M.  Lamb 
and  I).  Boyde,  Manchester.  Eng.  Pat.  10,428,  June  27, 
1889.  Gd. 
Suitable  resins  are  dissolved  in  a  solvent  consisting  of 
from  20  to  80  per  cent,  of  fusel  oil,  mixed  with  a  volatile 
hydrocarbon,  preferably  benzene  or  its  homologues.  The 
proportion  of  fusel  oil  is  governed  by  the  rapidity  of  drying 
desired  ;  tin/  smaller  its  proportion  the  faster  the  lacquer 
will  dry.  As  an  example  of  good  lacquer  the  following 
proportions  arc  given:  — Gum  damar,  1  lb. ;  gum  benzoin, 
G  oz. ;  solvent  (as  above)  6  lb. — F.  H.  L. 


Improvements  in  Preparing  the  Surface  of  Zinc  Plates 
for  Lithographic  Purposes.  C.  G.  B.  Brocklehurst, 
Bowdon.  Eng.  Pat.  12,130,  July  1,  1889.  4r/. 
Zrxc  plates  are  faced  with  lead  by  treatment  with  a  solution 
consisting  of  1  oz.  of  sugar  of  lead,  ]  oz.  01  nitric  acid,  and 
\  pint  of  water,  and  can  then  be  drawn  or  written  upon  by 
lithographic  ink,  ami  used  for  ordinary  lithographic 
printing.  — B.  B. 


Improvements  in  Ink  fir  Printing  and  like  Purposes. 
X.  Browne,  London.  From  I.  Prowattain,  Philadelphia, 
U.S.A.     Eng.  Pat.  15,839,  October  9,  1889.     Gd. 

The  object  of  this  invention  is  to  replace  the  expensive  oils 
usually  employed  in  the  manufacture  of  printing  ink  by  the 
natural  product  "maltha"  or  semi-fluid  bitumen.  When 
applied  to  paper  by  means  of  type,  &c,  maltha  has  a  rich 
dark  golden  colour,  which  imparts  to  bright-coloured  inks  a 
peculiar  brilliancy  and  warmth  of  tone.  The  proportion  of 
pigment  employed  varies  with  the  shade  of  ink  required,  but 
with  20  per  cent,  lamp  black  a  jet  black  is  produced. 

If  the  maltha  be  too  thin  the  more  volatile  constituents 
may  be  removed  by  heat,  by  adding  less  fluid  bitumen,  or 
by  the  addition  of  powdered  magnesia  or  resins. 

For  "news"  inks,  the  maltha  should  have  a  specific 
gravity  of  from  30°  to  3GQ  B.,  with  20  per  cent,  pigment. 

For  "  book  "  ink  the  gravity  should  be  from  22  to  28;  li., 
and  for  lithographic  ink  from  15°  to  20°  B.,  with  23  per  cent, 
pigment.  Only  about  one-half  the  amount  of  pigment  used 
with  ordinary  linseed  oils  is  necessary  for  mixing  with  the 
bitumen.  Owing  to  the  homogeneous  character  of  maltha, 
less  grinding  than  usual  is  required,  and  inks  made  there- 
with are  practically  indelible,  no  solvent  being  able  to 
remove  the  impression  entirely.  The  drying  qualities  are 
equal  to  the  best  commercial  inks,  and  one  grade  of  ink  is 
equally  suitable  for  different  classes  of  work. — F.  H.  L. 


Improvements  in  the  Manufacture  of  White  Lead. 
P.  Bronner,  Stuttgart.  Germany.  Eng.  Pat.  16,706, 
October  22,  1889.     Gd. 

Tins  method  of  manufacturing  white  lead  is  based  upon  the 
discovery  made  by  the  inventor  that  lead  sulphate  can  he 
"  very  readily  decomposed  by  heating  it  together  with  a 
"  certain  quantity  of  soda-lye,  if  this  quantity  be  deter- 
"  mined  so  that  the  product  will  be,  not  hydrated  oxide 
"  of  had.  but  a  basic  salt."  If  the  compound  formed  be 
2  PliSt ),,  Ph(lH)).,,  it  can  be  at  once  transformed  into 
excellent  white  lead,  2  PhCO:1,  l'li(  ][<))_„  by  heating  with  a 
suitable  quantity  of  sodium  carbonate.  The  by-product 
obtained  is  glanber  salt.  The  equations  representing  the 
above  changes  are  : — 

(a.)  3  PbSO<  +  2  XalK  >  =  2  PbS04,  Pb(HO).,  +  Xa.Si  I,. 
(6.)  2PbS04,Pb(HO)2  +  2Xa..C();i  =  2  PbC'O.,,  Pb(lIO)., 
+  2  NajSG,. 

By  the  improved  process  a  very  beautiful  and  extremely 
tine  product  is  said  to  he  obtained,  having  excellent  covering 
power,  while  grinding  and  pounding  are  unnecessary.  The 
cost  of  the  process  is  also  stated  to  compare  favourably  with 
that  of  the  so-called  stack  or  chamber  process. — ]■",.  G.  ( '. 
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Improvements  in  Paints.  A.  J.  lioult,  Loudon.  From 
X.  A.  Bibikov,  Albuquerque,  U.S.A.  Eng.  Pat.  1684, 
January  31,  1890.     4c?. 

The  object  of  this  invention  is  to  supersede  the  use  of 
mineral  or  vegetable  oils,  glue,  &c,  in  paints,  by  a  material 
which  is  tire,  water,  and  acid  proof,  and  which  is  a  non- 
conductor of  electricity.  Silicate  of  potash  or  soda  is 
dissolved  in  six  or  eight  parts  of  water  and  25  per  cent,  of 
ground  mica  added.  After  the  surplus  water  has  evaporated 
a  combination  similar  to  oligoclase  and  andesite  is  formed, 
which  may  be  used  either  alone  or  with  various  pigments. 
For  certain  purposes  3 — 8  per  cent,  of  lime  may  be  added. 

— F.  H.  L. 

Process  for  the  Production  of  Resin-acid  Esters,  and  the 
Manufacture  of  Lacquers  and  Varnishes  therefrom. 
H.  Beck,  London.  From  E.  Schaal,  Germain'.  Eng. 
l'at.  2308,  February  12,  1890.     4,/. 

All  acid-resins  may  lie  converted  into  esters  in  the  manner 
described  in  Eng.  Pats.  12,807  of  1884  and  9027  of  1886 
(this  Journal,  1886,  523),  or  in  the  following  manner. 

When  alcohols  of  high  boiling  point,  phenols  or  hydro- 
carbons are  employed,  they  may  be  allowed  to  flow  into  the 
melted  resin-acids,  the  aqueous  vapours  being  removed  by 
means  of  a  partial  vacuum.  For  the  conversion  of  the 
abietin  acid  glycerin-ester  the  following  method  is  suitable. 
100  kilos,  rosin  are  heated  in  a  copper  still  to  from  180°  to 
210  (.'.,  anil  from  In  to  11  kilos,  glycerin  added  in  a  thin 
stream  with  constant  stirring,  a  vacuum  of  about  10  centi- 
metres being  maintained.  When  all  the  glycerin  is  added, 
the  temperature  is  raised  to  280°  C.  and  the  mass  distilled, 
under  as  low  a  pressure  as  possible,  for  the  purpose  of 
separating  the  product  into  softer  and  harder  portions. 

To  purify  the  crude  esters  they  may  be  distilled  in  a 
current  of  benzene  vapour,  or  in  an  atmosphere  of  carbonic 
acid  or  nitrogen.  For  the  production  of  rapidly  drying 
lacquers,  from  |  to  2  per  cent,  of  the  ordinary  lead  or 
manganese  dryers  may  be  mixed  with  the  esters  at  the  cud 
of  the  distillation  and  the  mixture  allowed  to  cool  in  thin 
layers.  Suitable  proportions  for  the  preparation  of  such 
lacquers  are:  resin-acid  ester  12  parts,  turpentine  oil  12 
parts,  linseed  oil  varnish  8  parts,  the  ester  being  dissolved 
at  a  temperature  of  120J  C— F.  H.  L. 


Improvements  in  Apparatus  for  Vulcanising  Dental  Plates 
and  other  Rubber  Articles.  C.  A.  Davis,  Rochester, 
\ew  York,  T.S.A.  Eng.  Pat.  3399,  March  4,  1890.  8d. 
The  improvements  consist  in  modifications  of  the  boiler  in 
which  vulcanising  flasks  are  heated.  The  boiler  is  carried 
by  a  flange  resting  on  a  ledge  near  the  top  of  the  stout 
casing  or  support  which  surrounds  it,  and  is  closed  by  a 
cover  dependent  from  a  3'oke-piece  bj-  a  screw  passing 
vertically  through  the  latter.  A  ball-and-socket  joint  at  the 
point  where  the  screw  is  attached  to  the  cover  allows  it  to 
bed  fairly  on  to  the  faced  top  of  the  boiler.  The  yoke-piece 
swings  in  a  horizontal  plane,  permitting  the  removal  of  the 
lid  bodily  from  the  boiler,  making  it  easy  to  get  at  its 
contents  or  replace  it  altogether.  The  rubber  in  the  flasks 
is  subjected  to  an  even  pressure  throughout  the  process  of 
vulcanisation  by  a  spiral  spring  confined  between  them  and 
the  lid  of  the  boiler.— 15.  B. 


XIV.-TANNING,  LEATHER,  GLUE,    AND 
SIZE. 

Liquid  Kino.  J.  H.  Maiden  (Curator  of  the  Technological 
Museum,  Sydney).  Proc.  Boy.  Soc.  Victoria,  1890, 
*2—  83. 

Angophora  intermedia  (D.C.),  the  narrow-leaved  apple-tree, 
is  a  tallish  tree,  which  extends  from  Victoria  to  Queensland, 
and  is  the  only  species  of  the  genus  which  is  found  in  the 
southern  colony.  In  the  following  respect  it  is  perhaps 
unique  amongst   Australian   trees.'     Frequently,   when    an 


incision  is  made  into  the  bark,  and  more  particularly  when 
the  knobby  excrescences  sometimes  found  on  this  tree  arc 
cut,  there  exudes  a  watery  liquid  which  occasionally  is 
almost  as  clear  and  as  colourless  as  water,  and  at  other 
times  of  an  orange-brown  or  reddish-brown  colour,  and  of 
the  consistency  of  a  thin  extract,  or  even  as  thick  as  treacle. 
This  is  doubtless  the  substance  which  was  sent  from  New 
South  Wales  to  the  Paris  Exhibition  of  1SG7,  labelled 
"  apple-tree  juice,"  with  the  statement  that  it  is  used  as  a 
varnish  ;  but  this  is  not  correct,  as  the  liquid  is  aqueous. 
It  is  used  by  fishermen  for  tanning  their  nets.  Mr. 
K'iitou  informed  Baron  von  Mueller  that  a  single  tree  will 
yield  as  much  as  two  gallons  of  liquid,  which  is  generally 
called  "  liquid  kino."  This  is  a  modest  computation,  for  the 
tree  which  yielded  the  Bangley  Creek  sample  (infra') 
yielded  from  8  to  10  gallons.  The  quantity  is  in  any  case 
by  no  means  small,  and  is  dependent  on  a  variety  of 
circumstances. 

Two  samples  of  this  ••  liquid  kino"  having  recently  been 
forwarded  to  the  Technological  Museum,  the  author  has  had 
an  opportunity  of  examining  it. 

1.  From  Bangley  Creek,  Cambewana,  X.S.W.,  of  a  clear 
reddish-brown  colour,  and  in  order  to  give  precision  to  the 
tint,  it  is  very  like  raw  linseed  oil,  Strasburg  turpentine,  or 
dark  balsam  of  Copaiba,  but  redder  than  any  of  them.  It 
has  a  specific  gravity  of  1-008  at  60"  F.,  and  an  acidulous 
smell  (owing  to  the  presence  of  acetic  acid),  accompanied 
by  an  odour  not  so  pleasant,  and  reminding  one"  somewhat 
of  spent  tan  liquors.  It  deposits  a  quantity  of  sediment  of 
a  buff  colour,  consisting  almost  entirely  of  catechol.  It 
contains  tannic  acid  772  per  cent.,  "non-tannin"  -508 
per  cent.  (Ldwenthal's  process).  The  water  amounts  to  no 
less  than  98 '3  per  cent.  The  catechol  was  not  estimated  in 
this  sample. 

2.  Tin-  was  obtained  from  Cambewarra,  but  from  a 
different  locality.  It  is  darker  in  colour  than  the  preceding 
sample,  being  of  a  rich  ruby  colour.  Like  Xo.  1,  it  deposits 
a  small  quantity  of  sediment  (catechol).  This  liquid  kino 
had  a  specific  gravity  of  1  '022  at  60""'  F.,  when  received  in 
April  1S88. 

The  following  results  were  obtained  in  December  to 
January  1889  : — Tannic  acid,  3-048  per  cent,  (of  the  liquid 
kino,  without  evaporating),"  non-tannin  "  1*27  per  cent,  (a 
portion  of  liquid  kino,  kept  in  agitation  so  as  to  obtain  a 
fair  proportion  of  sediment,  was  added  to  water  to  make  up 
the  strength  of  one  grain  of  liquid  kino  to  the.  litre),  water 
96-7  per  cent,  (after  filtration  from  deposited  catechol). 
The  catechol  and  a  little  phlobapheue  filtered  off,  were 
found  to  be  in  the  proportion  of  -495  per  cent,  of  the 
original  liquid  kino.  Ether  agitated  with  the  filtrate  took 
up  •  15  per  cent.,  of  which  one-third  was  estimated  to  be 
catechol  and  the  rest  resin. 

Mr.  Kirton  has  recorded  liquid  kino  from  the  Illawarra 
district  of  Xew  South  Wales,  but  since  there  appears  to  be 
no  reason  why  it  should  be  found  in  one  colony  more  than 
another,  it  will  doubtless  also  be  obtainable  in  Victoria, 
most  likely  on  application  to  fishermen. 


XV.-AGRICULTURE,  MANURES.  Etc. 

A  itrogen  :  Its  Uses  and  Sources  in  Agriculture.  C.  M. 
Aikman.  Eeprint  of  Lecture  before  the  "  British 
Chemical  Manure  Manufacturers'  Association,"  London. 

1.  The  Relation  of  Nitrogen  in  its  Different  Forms  to 
Plant  Life. — Boussingault  showed  that  free  nitrogen  was 
not  used  by  plants,  but  he  was  directly  controverted  by  the 
experiments  of  Ville.  Lawes,  Gilbert,  and  Pugh,  however, 
confirmed  Boussingault's  results,  and  the  question  was  con- 
sidered as  decided  till  recently,  when  it  was  again  brought 
tn  tin'  front  by  the  experiments  of  Hellriegel  and  Wilfarth. 
From  these  later  experiments,  the  author  feels  justified  in 
concluding  as  follows  :  («.)  That  leguminous  plants  can 
draw  their  nitrogen  supplies  from  the  free  nitrogen  of  the 
air  in  a  way  nut   possible   to   other   plants.     (6.)  That  this 
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absorption  of  free  nitrogen  is  not  effected  directly  by  the 
plant,  but  is  the  result,  so  to  speak,  of  the  joint  action  of 
certain  micro-organisms  present  in  certain  soils  and  the 
plant  itself,  (c.)  That  this  fixation  is  connected  with  the 
formation  of  minute  tubercles  on  the  roots  of  the  plants  of 
the  leguminous  class,  and  that  these  tubercles  may  be  the 
home  of  the  fixing  organism,  (u7.)  That  these  fixing  micro- 
organisms are  not  present  in  all  soils. 

In  1876  Berthelot  discovered  that  free  nitrogen  was  bring 
continually  fixed  by  minute  organisms  in  certain  soils  under 
the  influence  of  silent  electrical  discharges.  As  much  as 
25  lb.  per  acre  per  annum  may  be  so  fixed.  This  fixation 
does  not  occur  during  the  winter  (compare  Appendix). 

Although  plants,  under  favourable  circumstances,  may 
absorb  ammonia  and  simple  forms  of  organic  nitrogen 
{e.g.,  urea),  nitric  acid  must  undoubtedly  be  considered  as 
practically  the  final  form  of  nitrogen  for  the  plant,  and  into 
this  all  other  nitrogen  must  be  converted  before  it  becomes 
available  as  plant  food.  Nitrification  is,  therefore,  of  the 
utmost  importance.  The  nitrifying  organism  will  only  work 
in  the  upper  layers  of  soil,  where  oxygen  is  sufficient. 
Warmth,  moisture,  organic  matter  (compare  Appendix), 
lime,  and  certain  other  mineral  matters  are  also  necessary 
for  its  growth.  Much  organic  matter,  ferrous  oxide,  and 
sulphides,  by  appropriating  oxygen,  are  fatal  to  nitrification. 

2.  Natural  Sources  of  (rain  of  Nitrogen. — These  are  : — ■ 
(a.)  In  the  air;  free  nitrogen  (available  only  in  some 
easi-s),  ammonium  nitrate  and  nitrite,  and  ammonia  ;  about 
4  lb.  of  nitrogen  per  acre  per  annum,  in  the  form  of  these 
compounds,  are  washed  clown  in  the  rain,  according  to 
Warington.  (o.)  In  the  soil ;  organic  compounds  con- 
taining nitrogen,  ammonia,  and  nitrates ;  the  organic 
nitrogen  is  rarely  much  less  than  0  ■  1  per  cent.  (  =  3,500 
lb.  per  acre  to  1  ft.  deep),  and  in  rich  soils  may  be  more  than 
double  this  amount;  the  ammonia  rarely  exceeds  0'0006 
per  cent. ;  the  nitrates  vary,  as  much  as  55  lb.  per  acre  have 
been  found  in  the  first  20  in.  of  cultivated  soil  left  fallow. 

3.  Natural  Sources  of  Loss  of  Nitrogen. — Drainage  is 
the  chief  of  these.  Nitrates  are  incapable  of  being  retained 
by  the  soil,  and  are  rapidly  washed  out.  The  amount  of 
loss  may  be  imagined  by  the  amount  of  nitrates  removed 
by  the  rivers.  According  to  Storer  (Agricultural  Chemistry, 
1;  318)  the  river  Rhine  discharges  daily  220  tons  of  salt- 
petre, the  Seine  270  tons,  and  the  Nile  1,100  tons  (compare 
Appendix). 

Loss  of  free  nitrogen  is  constantly  occurring  where 
large  quantities  of  organic  matter  decay  and  oxidation  is 
incomplete,  but  it  amounts  to  very  little. 

Retrogression  of  the  nitrogen  of  nitrates  to  an  organic 
form  by  the  agency  of  a  denitrifying  organism  may  take 
place  ;  this  would  probably  explain  the  action  of  nitrate  of 
soda  as  a  manure  in  the  second  year,  an  action  which  lias 
been  noticed  in  some  cases. 

•1.  Artificial  Sources  of  Supply  and  Loss  of  Nitrogen. — 
(«.)  Losses. — The  following  table  shows,  approximately, 
tin'  amount  of  nitrogen  removed  from  the  soil  by  the  total 
produce  of  wheat,  barley,  and  oats  in  Great  Britain 
according  to  the  last  agricultural  returns: — 


- — 

Containing 
Nitrogen. 

Equal  to 
Sulphate  of 
Ammonia. 

Equal  to 

Nitrate  of 

Soda. 

Bushels. 
76,224,940 

69,948,266 

160,789,416 

Tons. 
37, 132 

J7.:;-J  1 

30,835 

Tons. 
176,465 

I2s,si:s 

267,936 

Tons. 
'J'J7.'Ji'.i. 

Oats 

ii;r,,s:n; 

311,0111 

Total 

296,962,622 

121,591 

573,214 

734,172 

It  is  impossible  to  estimate  how  much  of  this  nitrogen  is 
lost  to  the  land.  The  straw,  which  is  always  returned  to  the 
land,  contains  less  than  one  half  the  nitrogen  in  the  grain. 
This  loss  is  almost  entirely  due  to  our  present  systvin  of 
disposal  of  .sewage;  taking  the  amount  of  nitrogen  in  (he 
excreta  of  each  individual  as  \  oz.  per  diem  (according  to 
Heiden  1"7  lb.  in  the  solid  excreta  and  II- 7  lb.  in  the  liquid 
excreta  =  1 1  *  t  lb.  per  person  per  annum),  365,000,000  lb. 


of  nitrogen  per  annum  will  be  voided  by  the  entire  popu- 
lation (in  1878)  of  the  British  Isles,  "  91,000,000  "  of  which 
will  be  lost  in  Loudon  alone.  The  amount  of  nitrogen 
returned  to  the  land  as  seaweed  and  fish  is  very  small. 
Much  free  nitrogen  has  been  shown  to  escape  from  sewage. 

The  nitrogen  of  explosive  compounds  is  entirely  lost,  as 
it  is  ultimately  converted  into  free  nitrogen;  it  amounts 
to  some  10,000,000  lb.  per  annum. 

Loss  of  nitrogen  in  badly-kept  farmyard  manure  un- 
doubtedly occurs.  In  milk,  sold  off  the  farm,  there  is 
another  loss  of  nitrogen.  In  the  milk  of  a  cow  giving 
2,000 quarts  (American quarts, each  of  which=57  •  75 cub.  in.) 
per  annum  there  are  22  lb.  of  nitrogen,  the  2,450,444  cows 
in  milk  in  Great  Britain  in  1888  would  thus  remove  54,000,000 
lb.  of  nitrogen. 

(«.)  Supplies. — Our  total  consumption  of  bones  is 
estimated  at  not  less  than  100,000  tons  per  annum  ;  if  the 
percentage  of  nitrogen  in  them  be  taken  at  3 — 1,  there 
will  be  3,000 — 4,000  lb.  of  nitrogen  applied  in  this  form 
to  the  soil  per  annum.  60,000  out  of  the  100,000  tons  are 
produced  at  home,  and  of  this  some  22,000  are  obtained  ill 
and  around  London. 

The  following  table  gives  the  importation  of  guano  into 
this  country  ;  the  earlier  shipments  contained  13 — 14  per 
cent,  nitrogen,  but  now  they  contain  not  more  than  6  per 
cent.  :  — 


Peri  \  i  \\ 

Guano  Imported  into  United  Kingdom. 

Tear. 

Tons. 

Year. 

Tons. 

1865 

213,1121 

1880 

58,631 

1870 

247,1)28 

1881 

38,393 

1871 

14-1,735 

1S82 

27,882 

1872 

74,964 

L883 

36,71  1 

1373 

135.S95 

1SS4 

15,802 

1874 

94,346 

1885 

1875 

86,042 

1886 

28,733 

1876 

15S,r,74 

18x7 

.-.7X1 

1877 

111,835 

1888 

16,446 

1878 

127,813 

1889 

17,000 

1879 

4."..  I/.". 

Nitrate  of  soda  is  formed  in  beds  at  a  depth  of  10  in.  to 
16  ft.  in  layers  6  in.  to  3  ft.,  often  quite  near  the  surface, 
but  generally  covered  with  a  layer  of  "  eostra,"  a  con- 
glomerate rock.  The  crude  stun?,  known  as  "  caliche/' 
contains  20 — 60  per  cent,  of  NaCl  and  other  impurities. 
No  beds  occur  nearer  than  15  miles  to  the  sea;  the  most 
distant  are  about  90  miles;  the  districts  are  rainless  and 
without  vegetation.  They  probably  result  from  the  decay  of 
vast  quantities  of  seaweed.  Legrange  estimates  the  quantity 
in  the  beds  as  some  100,000,000  tons.  Nitrate  was  first 
exported  in  1830,  when  only  about  800  tons  were  sent  out. 

Imposts  of  Nitrate  of  Soda  into  the  United 
Kingdom,   1873—1889. 


Tear. 

Tons. 

Tear. 

Tons. 

1873 

124,000 

1882 

96,( 

1ST! 

108,200 

18S3 

103,700 

1875 

101,900 

1SS4 

103,700 

1876 

100,800 

1885 

109,400 

1ST  7 

69,600 

18S6 

75.101) 

1878 

In  I.  too 

1887 

88,100 

1879 

55,300 

1888 

103,100 

1880 

48,800 

1 S89 

120, i 

1881 

-,  I.MHI 
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The  above  table  represents  the  total  imports  ;  the  quantity 
used  last  year  in  agriculture  may  be  roughly  estimated  at 
100,000  tons,  which  is  less  than  some  15  years  ago,  the 
nitrate  containing  15 — 16  per  cent,  of  nitrogen; 

Sulphate  of  ammonia  has  been  rapidly  increasing  in 
production : — 

Si  i  rirviK  of  Ammonia  produced  in  the  United 
Kingdom  from  1870  to  1889. 


Year. 

Tons. 

Year. 

Tons. 

1870 

40,000 

188(1 

60,000 

1871 

11.000 

1881 

63,000 

1873 

*2,000 

1882 

72,000 

1873 

13,000 

1S83 

75.(10(1 

1871 

45,000 

1884 

87,000 

1S70 

40,000 

1885 

97,000 

1870 

18,000 

1880 

106,500 

1877 

52,000 

1887 

113,700 

lsTs 

55,000 

1888 

122,8011 

1879 

;,7,l"lil 

1889 

132,000 

80,000—90,000  tons  are  exported  and  30,000—40,000  are 
consumed  at  home.  The  sources  and  respective  quantities 
produced  for  the  last  four  years  are  given  below.  (Compare 
L.  Mond,  this  Journal,  1889,  506.) 


1886. 

1887. 

1888. 

82,500 
4,000 

18,000 
2,000 

85,000 
5,000 

21,000 
2,700 

93,000 
5,300 

22,000 
2,500 

100,000 

0,000 

23,000 

Coke  and  carbonising  works  .. 

3,000 

Fish  guano. — Some  5,000  tons  containing  about  9  per 
cent,  nitrogen  are  probably  annually  imported,  and  about 
10,000  tons  containing  about  8  per  cent,  nitrogen  are 
produced  at  home. 

Meat  meal  and  dried  blood  are  imported  to  the  extent  of 
about  5,000  tons,  at  7 — 8  per  cent,  nitrogen,  and  about 
10,000  tons  at  12  per  cent,  nitrogen,  are  produced  at  home 
per  annum.     (Compare  Appendix.) 

The  production  of  shoddy  in  this  country  is — 

1,200  tons  containing  8—12  per  cent,  nitrogen. 
('>.'>""        „  „  6—8        „  „ 

5.(1(1(1        „  „  5—6 

Scutch,  the  waste  products  of  glue  and  leather  factories, 
contains  about  7  per  cent,  nitrogen. 

Horns,  hair,  bristles,  and  hoofs,  all  of  which  contain 
about  14  per  cent,  of  nitrogen,  and  leather  are  probably  but 
little  used. 

Oil-seeds  and  oil-cakes  for  cattle  feeding  of  course  supply 
much  nitrogen,  the  former  containing  about  3 — 4  per  cent., 
and  the  latter  3—6  per  cent.  In  1889,  256,296  tons  of 
oil-cake,  about  370,000  tons  of  linseed,  80,000  tons  of  rape- 
seed,  and  289,413  tons  of  cotton-seed  were  imported. 

There  were  also  used  for  cattle  feeding  in  1887  :  wheat, 
about  2,800,000  tons;  maize,  l,5C0,0u0  tons ;  peas  and 
beans,  870,000  tons  ;  oats,  720,000  tons. 

The  straw  imported  in  1887  amounted  to  52,393  tons  ; 
of  peat  moss  litter  there  are  no  statistics. 

In  discussion  the  President  (Mr.  Voss)  remarked  on  the 
decrease  in  the  consumption  of  nitrogen  in  artificial  manure 
during  the  last  15  years.  In  1873  the  total  nitrogen  used 
in  the  various  manures   mentioned   in  the  paper  amounted 


to  34,000  tons ;  at  present,  however,  only  28,000  tons  are 
used.  The  great  fluctuations  in  the  prices  of  manures,  and 
the  increased  use  of  cakes  for  cattle,  explains  this  to  a  great 
extent.  Dr.  Sibson  thought  that  tin.'  chief  supply  of 
ammonia  in  vegetation  comes  from  the  subsoil,  where  it  is 
held  absorbed  by  the  clay,  &c,  having  been  collected  and 
'tnied  by  tlie  i;iin  for  thousands  of  years.  Mr.  Brown  had 
tried  experiments  on  the  growth  of  leguminous  plants  and 
found  that  they  grew  we'll  in  the  absence  of  any  source  of 
nitrogen  except  the  atmosphere.  Mr.  Bernard  Dyer  pointed 
out  that  if  the  moderate  dressings  of  |  cwt.  and  2  cwt.  per 
acre  of  nitrate  of  soda  were  applied  to  the  whole  area  of 
wheat  and  mangel  crops  respectively  in  the  I  'nited  Kingdom, 
about  350,000  tons  of  that  manure  would  be  used.  He 
found  it  difficult  to  understand  wdiy  the  use  of  nitrogenous 
manures  had  fallen  off  ;  much  land  was  undoubtedly  under- 
farmed,  owing  to  lack  of  instruction  to  the  farmers. 

An  appendix  contains  letters  which  the  author  has  received 
from  several  agricultural  chemists.  Sir  J.  B.  I. awes  estimates 
the  loss  of  nitrogen  on  our  soils  at.  from  15  to  20  lb.  per 
acre  per  annum.  He  is  of  opinion  that  the  fact  may  be 
accepted  that  leguminous  plants  do,  under  certain  conditions, 
obtain  nitrogen  from  the  atmosphere  through  the  agency 
of  germs  ;  on  the  other  hand,  it  is  certain  that  ttiese  plants 
do  take  enormous  quantities  of  nitrogen  from  the  soil,  so 
that  the  agricultural  question  becomes  more  complicated 
than  it  was  before.  There  is  no  reason  to  think  that  the 
soil  of  the  permanent  wheat  field  at  Rothamsted  has 
obtained  any  appreciable  amount  of  nitrogen  from  the 
atmosphere  ;  but  soils  covered  with  vegetation  undoubtedly 
do  gain  nitrogen  slowly.  Mr.  Warington  urges  that 
Berthelot  has  not  yet  proved  that  a  naked  soil  can  gain 
nitrogen  under  the  influence  of  electricity,  but  has  simply 
shown  that  certain  vegetable  substances  can  do  so,  and  has 
argued  that  soils  should  do  the  same.  That  free  nitrogen 
is  absorbed  by  an  uncovered  soil  can  hardly  be  concluded 
at  present,  for  Sehloesing  has  repeated  Berthelot's  experi- 
ments and  found  no  evidence  of  such  absorption.  It  is 
doubtful  whether  nitrification  requires  organic  matter,  and 
certain  that  it  takes  place  in  solutions  to  which  no  organic 
matter  has  been  added.  The  loss  of  nitrogen  by  drainage 
in  England  is  somewhere  about  8  lb.  per  acre  per  annum. 
Dr.  Stutzer  thinks  the  estimate  of  nitrogen  lost  as  nitrates 
in  rivers,  given  in  the  paper,  excessive.  Messrs.  It.  D. 
Steele  and  Co.  fix  the  imports  of  meat  meal  and  dried  blood 
at  2,500  tons  per  annum,  and  the  home  production  at 
7,000  tons.  Ground  hoof  is  a  good  deal  used  now.  Fish 
guano  should  be  estimated  at  7,000 — 8,000  tons  per  annum. 

—A.  G.  B. 


New  Experiments  on  the  Question  of  the  Fixation  of  Free 
Nitrogen.  Sir  J.  B.  Lawes  and  Dr.  J.  H.  Gilbert.  Proc. 
Roy.  Soc.  47,  85—118. 
Kxi'K.kimknts  similar  to  the  well-kuown  ones  of  Hellriegel, 
which  were  commenced  in  1883,  have-  been  made  by  the 
authors  at  Rothamsted  in  1888  and  1889.  The  results 
fully  confirm  Hellriegel's  statements,  and  show  large  gains 
of  nitrogen  over  that  contained  in  seed  and  manure  in  many 
cases  of  leguminous  plants  grown  in  prepared  sand  or  soil 
containing  known  percentages  of  nitrogen.  The  case? 
showing  this  luxuriant  growth  and  increase  in  nitrogen  were 
those  in  which  root  tubercles  were  well  developed,  and  this 
was  brought  about  by  adding  a  little  aqueous  extract  of  the 
crushed  tubercles  to  the  prepared  pots,  or  by  watering  them 
with  the  washings  of  soil  in  which  similar  leguminous  crops, 
provided  with  root  tubercles,  had  grown.  The  authors 
therefore  are  now  prepared  to  endorse  the  conclusion  drawn 
from  Hellriegel's  experiments  "  that  although  chlorophyllous 
plants  may  not  directly  utilise  the  free  nitrogen  of  the  air, 
some  of  them  at  any  rate  may  acquire  nitrogen  brought 
into  combination  under  the  influence  of  lower  organisms, 
the  development  of  which  is  apparently,  in  some  cases,  a 
coincident  of  the  growth  of  the  higher  plant  whose  nutrition 
they  are  to  serve." — J.  M.  H.  M. 
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The  Assimilation  qfCarbonby  Green  Plants  from  Certain 
Organic  Compounds.  E.  H.  Acton.  Proc.  Roy.  Soe. 
47J  150—175. 

The  observation  of  A.  Meyer  that  starch  is  formed  in  the 
dark  when  solutions  of  glucose,  glycerin,  saccharon,  or 
inulin  arc  supplied  to  growing  shoots,  holds  true  when  these 
solutions  are  supplied  to  roots  or  direct  to  the  leaves. 
Starch  is  also  formed  when  "  soluble  starch "  is  supplied 
direct  to  the  leaves,  but  not  when  it  is  supplied  to  the  roots, 
and  when  "humus  extract"  is  supplied  to  roots,  but  not 
when  supplied  direct  to  leaves.  It  is  not  formed  at  all  from 
acrolein  or  its  compounds,  allyl  alcohol,  dextrin,  glycogen, 
aldehyde  or  its  compounds,  levuliuic  acid,  or  artificial 
humus  made  by  action  of  alkalis  on  sugar.  Glucose  is 
more  readily  taken  up  from  a  0-5  per  cent,  solution  than 
saccharon.  All  the  glucose  can  be  withdrawn  from  a 
1  per  cent,  solution  if  the  roots  are  left  in  sufficiently  long. 

— J.  M.  II.  M. 


Catalytic  Formation  of  Ammonia  from  Nitrates.     O.  Loew. 
JSer.  23,  673—680. 

The  reduction  of  nitrates  to  ammonia  is  performed  readily 
by  moulds,  and,  as  the  author  has  proved,  if  ethyl  alcohol 
(0-2  per  cent.)  be  added,  and  the  access  of  air  cut  off  by- 
means  of  a  mercury  joint,  the  reduction  is  carried  on  at  the 
expense  of  the  alcohol.  The  author  submits  that  this  result 
can  only  be  explained  if  it  is  accepted  that  the  reduction  is 
caused  by  an  atomic  motion  of  the  living  protoplasm,  that 
the  dormant  power  of  the  living  cell  is  converted  into  active, 
the  atomic  motion  being  transferred  to  the  potassium  nitrate 
as  also  to  the  alcohol. 

In  order  to  prove  the  correctness  of  this  assumption,  the 
author  conducted  a  series  of  experiments  with  platinum 
black  in  place  of  the  moulds.     He  holds  that  the  oxygen  of 


(lie  platinum  black  is  not  merely  condensed  on  the  surface 
of  the  platinum,  but  that  the  peculiar  power  it  possesses  is 
due  rather  to  an  atomic  motion.  In  confirmation  of  this 
may  lie  cited  the  fact  that  if  oxygen  be  merely  compressed 
it  will  not  spontaneously  oxidise  alcohol  and  hydrogen. 

Pure  crystallised  dextrose  (5  grms.)  and  potassium  nitrate 
(0-5  grm.)  dissolved  in  water  (100  cc.)  were  warmed  to  60° 
— 65°  for  six  hours  with  50  grms.  of  very  active  platinum 
black.  The  resulting  acid  liquid  was  filtered,  concentrated, 
and  treated  with  slight  excess  of  milk  of  lime,  which  caused 
an  immediate  evolution  of  ammonia.  Another,  and  at  the 
same  time  quantitative  experiment  not  only  confirmed  this 
result,  but  also  showed  that  45-6  per  cent,  of  the  nitrogen  of 
the  potassium  nitrate  was  thus  reduced  to  ammonia. 

Experiments  were  also  made  to  show  that  the  reduction 
was  not  caused  by  any  aldehydes,  possibly  formed  from  the 
dextrose;  and  these  gave  a  negative  result.  Indeed,  the 
reducing  power  of  formic  aldehyde  was  tried  on  nitrates  and 
proved  itself  to  be  without  any  such  power. 

Other  experiments,  in  which  the  platinum  black  was 
omitted,  showed  that  it  is  undoubtedly  the  agent  by  means 
of  which  this  reduction  is  brought  about,  and  the  author 
concludes  that  although  the  acids,  chiefly  gluconic  and 
saccharic,  are  formed  by  the  oxidation  of  the  dextrose  by  the 
oxygen  of  the  platinum  black,  yet  another  part  of  this 
causes  a  certain  atomic  motion  in  the  nitrate  and  dextrose 
molecules  resulting  in  the  reduction  of  the  nitrate.— J.  W.  L. 


Truffles.     A.  Chatin. 


Compt.  Bend.  HO,  376— 3SL' ;  and 
435—440. 


The  author  gives  analyses  of  truffles  from  several  localities, 
together  with  that  of  the  soils  in  which  they  were  found.  In 
the  following  table  the  most  complete  analyses  of  the  truffles 
are  given.     The  localities  are  shown  in  the  headings : — 


Savignac 
les  Eglises 
(Dordogue). 


Souillac 
(Lot). 


Degagnac 
(Lot). 


Chaumont 
(Hantc-Marnc) 


Dijon. 


Tullins 
(Iscre). 


Water 

Dry  organic  matter. 


Per  Cent, 
77-00 


Per  Cent. 


Per  Cent. 
79-16 


20 -S4 


Per  Cent. 
75-7-4 


Per  Cent.  Per  Cent. 

75  75 

25 


Nitrogen 

Organic  matter  less  nitroge 
Ash 


Composition  of  the  Dky  Matter. 


8-98 

90-40 


P9S 

87-10 
7'83 


5-06 

85-00 
9-88 


8-32 
81-68 
10  00 


WO 

72-8 
11-2 


Composition  of  the  Ash. 


Phosphoric  acid 

Sulphuric  acid 

Chlorine  and  iodine 

Lime 

Magnesia 

Potash 

Soda 

Ferric  oxide,  traces  of  alumina. . . 

Manganese  oxide 

Residue  insoluble  in  acid  (silica) 
Carbonic  acid  and  loss 


21-65 
3-10 
0-20 
6-00 
1-20 

17-40 

roo 

S'80 
0-05 

S3- 25 
10-35 

100-00 


30-25 
4-65 
0-20 
9-40 
0-20 

25-1.", 
1-ltl 
S-20 

Trace 

10  00 
8-85 

10U-00 


21-17 
*•« 
0-20 
6-20 
1-32 

S7'S6 

2-10 

4-10 

Trace 

21-sn 
8'01 

100-00 


18-45 
3-94 
0-36 
7-25 
0-83 

24-00 

1-00 

4-00 

Trace 

30-25 
9  83 

100-00 


18-90 
2-40 
0-39 
7*50 
0-85 

23  77 

0-60 

7-50 

Trace 

28'05 

10'M 

100-00 


23  -15 
2*15 
0"S6 
6-60 
3-10 

24-40 

1-20 

8-40 

Trai  e 

8S-M 
7-50 

100-00 
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The  trace  of  iodine  is  appreciable  by  comparison  with 
titrated  and  coloured  liquids  at  about  ^  mgriu.  (per 
100  grins.?)-— J-  M.  H.  M. 


Absorption  of  Ammonia  from  the  Air  by  Soil.   T.  Schloesing. 
Compt.  Rend.  110,  429—434  ;  499—504. 

From  1886 — 90  the  author  has  made  a  number  of 
experiments  proving  the  absorption  of  ammonia  from  the 
air  by  soils  of  very  different  character,  in  quantities  repre- 
senting a  gain  of  nitrogen  to  the  soil  of  from  15  to  50  kilos. 
per  hectare  of  surface  per  annum.  The  experiments  were 
made  by  exposing  known  weights  of  soil  in  glass  dishes  in 
a  wooden  flue  opening  into  a  chimney  through  which  a 
current  of  air  was  maintained  by  gas  burners.  The  air 
was  filtered  before  entering  the  flue  through  a  sheet  of 
perforated  metal,  to  prevent  access  of  birds,  insects,  &c.  ; 
and  the  amount  of  nitrogen  carried  in  by  fine  dust  was 
estimated  by  placing  an  empty  jar  of  the  same  size  :is  tin- 
others  in  front  of  them,  and  determining  the  nitrogen  con- 
tained in  the  dust  deposited  in  this  jar  at  the  termination 
of  the  experiment.  The  increase  of  ammonia  absorbed, 
owing  to  the  constant  current  maintained,  over  that  which 
would  have  been  observed  with  air  subject  only  to  the 
ordinary  disturbance,  was  allowed  for  by  exposing  two 
vessels  of  dilute  acid,  with  known  surface,  one  inside  the 
flue  and  subject  to  the  current  of  air,  and  the  other  outside 
the  apparatus  altogether.  Thus  the  nitrogen  contained  in 
the  dust  amounted  to  1-9  kilos,  per  hectare  per  annum, 
and  the  extra  ammonia  due  to  agitation  of  the  air  amounted 
to  from  0'534  to  0-637  of  the  net  gains  of  the  soils  after 
deducting  the  1*9  due  to  dust.  After  making  allowance 
for  both  of  these  sources,  the  various  soils  gained,  as  stated 
above,  nitrogen  to  the  extent  of  15— 50  kilos,  per  hectare 
per  annum.  That  this  gain  was  not  from  free  nitrogen 
brought  into  combination  was  shown  by  the  fact  that  some 
of  the  soils  experimented  with  were  the  very  same  samples 
with  which  the  author  has  obtained  so  many  negative  results 
as  to  the  fixation  of  free  nitrogen,  but  still  more  conclusively 
by  a  check  sample  of  soil,  placed  amongst  the  others,  but 
fitted  with  a  cover  to  prevent  access  of  the  current  of  air, 
the  crown  being  pierced  with  a  little  hole  so  that  ordinary 
diffusion  could  take  place.  This  sample  gained  in  495  days 
only  0'5  mgrm.  of  nitrogen  per  100  grins,  of  soil,  whilst  t lie 
other  uncovered  samples  exposed  with  it  gained  from  3" 6 
to  12' 9  mgrins.  of  nitrogen  per  100  grms.  The  nitric 
nitrogen,  ammoniacal  nitrogen,  and  total  nitrogen  were 
determined  in  each  sample  of  soil  before  and  after  the 
exposure.  The  absorption  of  ammonia  is  greatest  when 
•he  soils  are  frequently  moistened,  because  then  the 
ammonia  is  nitrified  as  fast  as  it  is  absorbed,  but  it  takes 
place  even  when  the  soils  are  kept  so  dry  that  no  nitrifi- 
cation occurs.  The  absorption  is  shown  by  subsoils  as 
well  as  surface  soils,  by  soils  poor  and  rich  in  nitrogen,  and 
by  those  containing  as  much  as  37  per  cent,  of  calcium 
carbonate  as  well  as  by  those  nearly  free  from  lime. 

—J.  M.  H.  M. 


A  Coleopterous  Insect  attacking  the  Tunisian  ~\'ines. 
A.  Laboulbene.     Compt.  Rend.  110,  539 — 540. 

An  addition  to  the  130  species  of  insect  enemies  of  the  vine 
figured  in  V.  Mayet's  "  Les  Insectes  de  la  Vigne"  (Paris, 
1890).  It  proves  to  be  Ligniperda  francisca  (Fabricius), 
and  attacks  the  pith  of  the  stems  after  the  harvest,  in 
October,  leaving  hollow  stems  of  bark.  The  shoots  attacked 
should  be  cut  off  and  burnt  before  the  insects  escape. 

—J.  M.  H.  M. 


Presence  of  Boric  Acid  in  Plants.     E.  llechi. 
Bull.  Soe.  Chim.  1890,  3,  122. 

With  regard  to  the  communications  of  Lippmann  and 
of  C'ramptou  (this  Journal,  1889,  569)  relating  to  the 
presence  of  boron  in  plants,  the  author  points  out  that  he 
discovered  this  fact  long  ago  in  plants  grown  on  Boroniferous 


soils,  and  showed  that  the  ash  of  beeches  from  Vallombrosa, 
Tuscany,  contained  as  much  as  3ui„0th  of  boric  acid.  He 
intends  publishing  his  results. — I).  A.  L. 


Manurial  Experiments  with  Beans.  H.  Puteusen.  Hildes- 
heimer  landw.  und  forstw.  Vereinsblatt,  29  85—89,  and 
95—98.  ' 

Beans  were  grown  on  a  heavy  undrained  loam,  given  to 
forming  weather-pan.  and  in  a  level,  moist  situation';  during 
the  preceding  years  it  had  grown  sugar  beet  with  artificial 
manures,  and  the  immediately  preceding  crop  was  oats  with 
ammonia  superphosphate  and  Chili  saltpetre,  which  had 
yielded  a  very  good  harvest.  These  experiments  were  con- 
ducted to  test  the  value  of  farmyard  manure  for  beans. 
The  farmyard  manure  employed  contained  per  eent.X,  0-5- 
PA.  0-26;  K2S04,  0-63  ;  CaO,  0-7,  and  the  manuring  and 
results  were  as  follows  : — 


Manuring. 


\   e-rage  Yields  from 
Two  Sets  o£  Experiments 

in  Centners  per 
Morten. 


Seed. 

Straw, 

5-3 
14-5 

11-3 
1S*0 

S  fuder  (180  centners)  farmyard  manure.. 

3  ctrs.  Thomas'  powder  and  2  ctrs.  kainite 

(5-0 

12-7 

5'1 

11-1 

The  farmyard  manure  only,  yielded  a  profit,  which  demon- 
strates its  efficiency  for  the  purpose.  The  partial  manuring 
was  not  successful.  The  plants  developed  about  the  same 
on  all  the  plots,  but  on  the  farmyard  mauure  plots  the  beans 
were  longer  and  the  leaves  were  nearer  together,  although 
they  were  neither  larger  nor  more  numerous.  The  number 
of  blossoms  was  about  the  same  on  all  plots,  but  on  the 
unmanured  and  mineral  manured  plots  the  blossoms  to  a 
large  extent  fell  off  without  fertilising.  Again,  the  mineral 
manured  plots  fell  victims  to  the  attacks  of  parasites 
(En/sipe  Martii,  Peronospora  t-iciue,  and  Uromyces  fabae), 
hut  the  farmyard  manure  plots  were  free.  The  author 
points  out  that  perhaps  in  many  instances  where  failure  of 
crops  is  attributed  to  these  pests,  it  may  be  to  some  extent 
due  to  want  of  proper  mauure.  The  plants  on  all  the  plots 
had  the  healthy  blue  green  colour,  and  showed  no  signs  Of 
want  of  nitrogen. — D.  A.  L. 


Hildesheim  Manurial  Experiments  with  Beet  in  1889. 
K.  Midler.  Hildesheimer  landw.  w.  forstw.  Vereinsblatt 
1890,  2—5. 

Since  1885,  experiments  have  been  conducted  annually  on 
various  farms  to  ascertain  the  suitability  of  various  manures 
for  the  Hildesheim  soils.  The  reliable  experiments  last  year 
gave  the  following  results  per  morgen,  taking  the  beet  at  a 
value  of  1 '25  marks,  and  Chili  saltpetre  at  10  marks  per 
centner : — ■ 


Manuring, 

Nett  Profit 
Marks  per 

Centners 

Pfunds,  P2Os. 

Percentage 

of 

Chili 

Saltpetre. 

Soluble. 

Thomas 
SlaR. 

Morgen. 

Sugar. 

0 

0 

0 

15-8 

•2 

0 

0 

16-85 

15-7 

2 

15 

0 

28-35 

15-9 

2 

311 

ii 

ij.v.i^ 

16-1 

2 

0 

30 

31-90 

1G-0 

3 

30 

0 

15-8 

63'J 
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The  results  agree  with  those  of  the  previous  year  in 
showing  that,  under  the  prevailing  conditions,  twice  as 
much  nitrogen  as  phosphoric  acid  produces  a  hetter  result 
than  applying  twice  as  much  phosphoric  acid  as  nitrogen.  In 
one  case,  i  'liili  saltpetre  alone  produced  no  result,  but  yielded 
a  great  increase  with  15  pfd.  of  phosphoric  acid,  and  even 
in  this  ease  the  use  of  30  pfd.  of  phosphoric  acid  did  not 
increase  the  profit.  The  Thomas  slag  acted  well,  although 
sown  in  the  spring;  better  results  would  be  obtained  by 
sowing  in  the  autumn.  It  is  pointed  out  that  since  the 
commencement  of  the  experiments  Chili  saltpetre  has  acted 
always  in  dry  and  in  wet  seasons,  while  the  phosphoric  acid 
was   more  active  in  wet  than  in  dry  seasons.     The  use  of 


potash  in  addition  to  the  nitrogen  and  phosphoric,  acid  gives 
a  further  increase  in  yield,  although  the  nett  profit  is  not  so 
large,  owing  to  the  cost  of  potash. 

( Ither  experiments  are  in  progress. — 1).  A.  I.. 


Results  of  Manorial  Experiments  on  Mangels,  Maize,  and 
Meadow  Grass.  J.  Samek.  Tiroler  landw.  Blatter, 
1890,  42—43. 

The  following  are  the  results  obtained  with  "  mammoth  " 
mangel  on  a  tenacious  deep  soil  derived  from  the  weathering 
of  clayey  limestones  and  poor  in  potash  ;  the  second  year 
after  a  liberal  manuring  with  dung. 


Manuring  in  Kilos,  per  Hectare. 

Yield  per  Hectare,  M.-Ctr. 

Profit  from  Manuring. 

18  per  cent. 
Superphosphate. 

Ammonium 

Sulphate. 

r.  :,•                     48  per  cent. 
*  i*  IV-»                 Potassium 
Saltpetre.                   Sulphate. 

Roots. 

Leaves. 

Fl. 

Kr. 

0 
400 
400 
tllO 
400 
400 
400 

0 

0 
115 

0 
110 

0 

0 

0 

0 
150 

0 

150 

220  blood  meal 

0 
0 

0 

0 

75 

75 

320 

l-JS's 

512 

5(3 

537 

572 

408 

54 
44 
5S 
1)5 
71 
72 
CO 

38 
G3 
92 
70 
89 
42 

5 

7 
72 

9 
2-1 

t7 

The  nitrate  was  applied  in  two  lots.  The  potash  is 
necessary  even  if  not  profitable. 

The  results  of  growing  maize  on  a  shallow  sandy  medium 
soil  rich  in  potash,  consisting  of  Adige  river  alluvium, 
are  given  in   the  following   table.     The  experiments  were 


made  the  second  season  after  farmyard  manure ;  the 
phosphates  and  potash  were  sown  in  the  furrows  before  the 
seed,  the  nitrate  half  before  the  seed,  half  when  banking  up, 
as  in  the  case  of  the  mangels. 


per  Hectare. 

Yields. 

Profit. 

Maize  Grain 

per 

Hectare. 

Hay 
M.-Ctr.  per 

Hectare. 

Maize. 

Hay. 

Ammonium 
Sulphate. 

Sodium 

Nitrate. 

Potassium 
Sulphate. 

Superphosphate. 

Fl. 

Kr. 

Fl. 

Kr. 

0 

0 

0 

0 

27-5 

33-5 

.. 

.. 

300 

115 

0 

0 

36-1 

6 

10 

.. 

300 

0 

150 

II 

43-2 

G5'0 

Hi 

711 

47 

300 

60 

60 

0 

40 

30 

30 

.. 

.. 

300 

0 

0 

0 

55'1 

.. 

,, 

34 

50 

300 

0 

150 

100 

" 

81-9 

81 

75 

The  meadow  experiments  were  conducted  on  a  shallow 
calcareous  loam  poor  in  potash,  which  in  the  previous  year 
had  been  well  manured  with  farmyard  manure,  and  for 
which  the  present  wet  season  was  favourable.  The  herbage 
on  the  manured  plots  was  chiefly  leguminous,  on  the 
unmanured  gramineous.  Both  the  potash  and  phosphate 
acted  well.  Both  on  the  roots  and  on  the  maize  the  nitrate 
proved  better  than  the  ammonium    salts. — D.  A.  L. 


The  Nitrifying  Process  and  its  Specific  Ferment.  Percy 
F.  Frankland  and  Grace  C.  Fraukland.  Proc.  Roy. 
Soc.  47,  (289)  296—298. 

The  process  of  nitrification  has  been  practically  studied 
for  centuries,  but  it  was  first  in  the  year  1878  that  it  was 
shown  by  Schloesing  ami  Miintz  to  be  dependent  upon  the 
presence  of  certain  minute  forms  of  life,  or  micro-organisms, 
or  in  other  words  to  be  a  fermentation  change. 

The  authors   have  been  engaged  during   the  last    three 
years   in   endeavouring   to   isolate   the   nitrifying  organism, 


and  the  present  memoir  gives  iu  detail  an  account  of  the 
numerous  experiments  which  were  made  in  this  direction. 

Nitrification,  having  been  in  the  first  instance  induced  in 
a  particular  ammoniacal  solution  by  means  of  a  small 
quantity  of  garden  soil,  was  carried  on  through  24  genera- 
tions, a  minute  quantity  on  the  point  of  a  sterilised  needle 
being  introduced  from  one  nitrifying  solution  to  the  other. 
From  several  of  these  generations,  gelatin-plates  were 
sown  and  the  resulting  colonies  inoculated  into  identical 
ammoniacal  solutions,  to  see  if  nitrification  would  ensue  ; 
but,  although  these  experiments  were  repeated  many  times, 
on  no  occasion  were  they  successful. 

Ii  appeared,  therefore,  that  the  nitrifying  organism  either 
refused  to  grow  in  gelatin,  or  that  the  authors  had  failed 
to  find  it,  or  that,  growing  in  gelatin,  it  refused  to  nitrify 
after  being  passed  through  this  medium. 

Experiments  were,  therefore,  commenced  to  endeavour  to 
isolate  the  organism  by  the  dilution  method.  For  this 
purpose  a  number  of  series  of  dilutions  were  made  by  the 
addition  to  sterilised  distilled  water  of  a  \  ,r\  small  quantity 
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of  an  ammoiiiacal  solution  which  had  nitrified.  It  was 
hoped  that  the  attenuation  would  be  so  perfect  that 
ultimately  the  nitrifying  organism  alone  would  be  introduced. 
After  a  very  large  number  of  experiments  had  been  made 
in  this  direction  the  authors  at  length  succeeded  in  obtaining 


an  attenuation  consisting  of  about 


of  the  original 


nitrifying  solution  employed,  which  not  only  nitrified,  but 
on  inoculation  into  gelatin-peptone  refused  to  grow,  and 
was  seen  under  the  microscope  to  consist  of  numerous 
characteristic  bacilli  hardly  longer  than  broad,  which  may 
be  described  a<  bacillo-cocci. 

These  results  are  the  more  striking,  for  in  the  ease  of  the 
two  other  bottles  similarly  diluted,  one  had  not  nitrified, 
but  on  inoculation  into  gelatin-peptone  produced  a  growth 
already  on  the  second  day,  whilst  the  remaining  bottle  not 
only  produced  a  growth,  but  had  also  nitrified,  thus  clearly 
showing  that  the  number  of  organisms  had  been  reduced  to 
two,  i.e.,  one  which  nitrified  and  did  not  grow  in  gelatin, 
and  another  which  had  nothing  to  do  with  nitrification,  but 
which  grew  in  gelatin.  In  the  case  where  nitrification  took 
place  and  a  growth  also  appeared  in  the  gelatin  tube,  it 
was  obvious  that  both  the  nitrifying  and  non-nitrifying 
organisms,  were  present.  These  inoculation  tests,  together 
with  the  microscopical  appearances,  were  confirmed  by 
repeated  experiments  with  invariably  the  same  results. 

It  is,  howeyer,  very  remarkable  that,  although  this  baeillo- 
coccus  obstinately  refuses  to  grow  in  gelatin  when  inoculated 
from  these  dilute  media,  yet  in  broth  it  produces  a  very 
characteristic  growth,  which,  although  slow  in  commencing, 
often  requiring  three  weeks  before  it  makes  its  appearance, 
is  yery  luxuriant. 

The  authors  have,  moreover,  been  successful  in  inducing 
nitrification  in  ammoiiiacal  solutions  inoculated  from  such 
broth  cultivations,  theextent  of  which  has  been  quantitatively 
determined. 

Although  microscopically  its  form  differs  slightly  when 
grown  in  broth  and  the  ammoniaeal  solution  respectively, 
yet  its  identity  was  established  beyond  question  by  its 
returning  to  its  characteristic  baeillo-eoccus  form  when 
grown  again  in  the  ammoniaeal  solution. 

The  authors  have  also  been  able  to  induce  its  tardy 
growth  in  gelatin-peptone  by  passing  it  first  through  broth 
cultivations. 

The  paper  is  accompanied  by  carefully  executed  drawings 
of  tlie  nitrifying  organism  when  grown  in  the  various  mi  'ha 
employed. 


XVI.-SUGAR,  STARCH,   GUM,  Etc. 

( hi  the  Oxidising  and  Decolourising  Properties  of  Chart  out. 

V.  Cazcncuvc.     Compt.  Rend.  HO,  788 — 790. 

See  under  XXIII.,  page  657. 


Extraction  of  h'uflinose  from  Molasses.  Separation  of 
Raffinose  and  Saccharose.  L.  Lindet.  Compt.  Rend. 
110,  795—798. 

Thk  author  has  worked  out  a  method  for  extracting  raffinose 
from  sugar  syrup  which  may  be  applied  to  any  syrup 
containing  moderate  amounts  of  raffinose. 

The  syrup  is  diluted  with  five  or  six  times  its  weight  of 
water  and  agitated  with  mercuric  sulphate,  a  precipitate  of 
mcrcurous  sulphate  is  gradually  formed  which  carries 
down  with  it  the  colouring  matters  and  other  impurities  of 
the  syrup.  The  sulphuric  acid  in  solution  is  neutralised  by 
baryta,  the  solution  being  made  just  alkaline. 

The  filtered  solution  is  evaporated  to  a  thick  syrup  and 
treated  with  strong  methyl  alcohol  which  separates  the 
sugars  from  the  other  matters.  This  solution  freed  from 
methyl    alcohol    by    distillation   will    deposit    crystals   of 


saccharose  ;    the  mother-liquor   from   this  is  again  taken  up 
with  methyl  alcohol. 

This  or  the  first  methyl  alcohol  solution  is  then  freed 
from  as  much  water  as  possible.  This  is  effected  by 
boiling  the  solution  in  a  flask  on  the  water-bath ;  the 
vapours  containing  alcohol  and  water  are  condensed  and 
drop  into  a  second  iln~k  also  heated  on  the  water-bath  and 
containing  quicklime ;  the  vapours  from  these  are  fairly 
free  from  water  and  pa-~  to  ;i  second  condenser  from  which 
they  return  to  the  first  flask.  When  most  of  the  water  has 
been  separated,  the  solution  is  cooled,  when  saccharose 
separates  out,  as  it  is  only  slightly  soluble  in  strong  methyl 
alcohol,  whilst  raffinose  being  much  more  soluble  in  this 
remains  in  solution  (100  parts  of  methyl  alcohol  (absolute) 
dissolve,  according  to  Scheibler,  'J-.")  parts  of  raffinose  and 
0-4  part  of  saccharose).  The  mother-liquor  from  this  is 
precipitated  with  80 — 85  per  cent,  alcohol.  The  precipitate 
consists  chiefly  of  raffinose,  as  this  sugar  is  but  slightly 
soluble  in  alcohol  of  this  strength,  and  may  be  easily 
purified  by  recrystallisation  (100  parts  of  SO  per  cent, 
alcohol  dissolve  6-20  parts  of  saccharose  or  0-21  parts  of 
raffinose,  while  100  parts  of  85  per  cent,  alcohol  dissolve 
2 '23  parts  of  saccharose  or  010  parts  of  raffinose). 

—A.  L.  S. 


Pentacetyl  Levulose.     E.  Erwig  and  W.  Koenigs.     Ber. 
23,  072—675. 

Pentacetyi  levulose  (compare  this  Journal,  1889,  718, 
994)  is  prepared  by  boiling  a  glacial  acetic  acid  solution  of 
levulose  with  a  little  zinc  chloride.  It  forms  a  tough 
hygroscopic  resin,  easily  soluble  in  alcohol,  ether,  chloro- 
form, benzene,  and  glacial  acetic  acid  ;  difficultly  soluble  in 
petroleum  spirit  and  carbon  disulphide.  In  warm  water  it 
dissolves  with  partial  decomposition  into  levulose  and  acetic 
acid.  Its  solution  in  chloroform  is  slightly  dextro-rotatory. 
Pentacetyl  levulose  is  completely  oxidised  to  carbon  dioxide 
by  boiling  its  glacial  acetic  aeid  solution  with  potassium 
bichromate.  It  forms  no  compound  with  phenyl  hydrazine. 
Its  indifference  towards  this  reagent  is  hardly  to  he  explained 
by  the  assumption  that  the  ketone  group  of  the  levulose  is 
rendered  inactive  by  combination  with  an  acetyl  group, 
since  this  peculiarity  has  not  been  previously  noticed  in  the 
case  of  other  ketones.  The  following  formula  best  repre- 
sents pentacetyl  levulose  : — ■ 

CHi.(0C2H30)CH.CH.(O.C2H3O)CH(0C.H3O)C(0.O.C,ll3U) 


'■> 


CHs(O.Q,H,0). 
— H.  T.  P. 


The  Production  of  Volatile  Fatty  Acids  from   Dextrose. 

O.  Loew.  Ber.  23,  865—866. 
It  was  frequently  noticed  that  dilute  solutions  of  dextrose 
to  which  active  platinum  black  had  been  added,  evolved 
an  odour  like  that  of  rancid  butter,  sometimes  already  in 
the  course  of  a  few  hours.  The  smell  increased  consider- 
ably in  two  days,  and  was  still  further  augmented  by 
warming  the  solution  to  60° — 70°  C.  Levulose  and  lactic 
arid  similarly  treated  gave  off  a  slight  smell  somewhat 
resembling  that  of  formic  acid.  Cane  sugar  is  not  affected 
by  platinum  black,  but  if  previously  inverted,  action  sets 
in.  The  quantity  of  organic  acid  produced  is  exceedingly 
small.  Its  silver  salt  was  prepared  and  found  to  have  the 
composition  of  silver  valerate.  The  fact  that  the  action 
goes  on  at  70°  C.  shows  that  it  cannot  be  due  to  bacterial 
fermentation.  This  peculiar  production  of  organic  acids  was 
experimentally  shown  to  be  due  to  the  condensed  oxygen 
contained  in  the  platinum  black.  The  simplest  explanation 
of  the  phenomenon  is  that  the  specific  molecular  motion 
of  the  condensed  oxygen  is  imparted  to  the  sugar  molecules, 
which  then  react  upon  each  other,  some  of  them  yielding 
oxj'gen  to  the  others,  i.e.,  oxidation  and  reduction  products 
are  formed  simultaneously. — H.  T.  P. 
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The  Reduction  of  Acids  of  the  Sugar  Group.     E.  Fischer. 
Ber.  23,  930—938. 

Th k  reduction  of  oxy-acids  rich  in  oxygen  by  means  of  sodium 
amalgam,  which  was  described  in  a  previous  paper  (this 
Journal,  188U,  994)  furnishes  a  ready  means  for  the  synthesis 
of  numerous  sugars  and  allied  bodies.  Only  those  acids 
which  form  lactones  are  susceptible  to  this  mode  of  reduc- 
tion, and  the  ease  with  which  reduction  takes  place  seems  to 
be  proportional  to  the  stability  of  the  lactone.  In  fact,  any 
body  which  prevents  the  formation  of  the  lactone,  also 
hinders  the  progress  of  the  reduction.  In  the  ease  of  acids 
which  form  no  lactones,  reduction  may,  in  some  instances, 
be  effected  by  employing  an  ether  of  the  acid.  The  amides 
of  oxy-acids  are  not  affected  by  sodium  amalgam.  The 
mono-basic  acids  all  yield  sugars  on  reduction,  whilst  the 
di-basie  acids  are  converted  into  aldehyde  acids.  In 
conjunction  with  Kiliani's  reaction  for  the  preparation  of 
cyanogen  addition  compounds,  this  reduction  process  renders 
possible  the  building-up  of  sugars  richer  in  carbon  from 
other  known  sugars.  For  instance,  from  the  carboxylic 
acids  of  mannose,  galactose,  and  glucose,  three  well 
characterised  sugars,  C;H1407,  are  obtainable.  By  the 
addition  of  HCX,  &c,  they  yield  three  acids,  C3H1609,  from 
which,  by  reduction,  three  sugars,  CsH16Os,  may  be  prepared. 
The  process  is  also  applicable  to  those  saccharoses  which 
contain  an  aldehyde  group.  The  author  proposes  to  name 
the  new  sugars  thus  obtained,  heptose,  octose,  nonnose,  &c, 
their  corresponding  alcohols,  heptite,  octite,  nonnite,  See., 
and  so  on.  In  order  to  indicate  their  origin,  the  name  of 
the  sugar  from  which  they  are  derived  is  prefixed,  thus : 
manuo-heptose,  manno  octose,  manno-heptite,  gala-heptose, 
&c. 

The  following  is  a  brief  account  of  the  results  actually 
obtained  by  the  reduction  of  sugar  acids : 

The  reduction  products  of  the  three  (<i,  i,  and  /)  mannonic 
acids  have  already  been  described  (this  Journal,  1890,  527 
—  528). 

(inlnctonic  acid  yields  galactose. 

Mannose  carboxylic  acid  yields,  according  to  Passmore, 
manno-heptose,  which  is  crystallisiihle  and  dextro-rotary. 
Its  phenylhydrazone  is  difficultly  soluble  in  cold  water  and 
melts   at    188°— 190°   C.      Its   osazone   forms    fine    yellow 


needles,  insoluble  in  water,  melting  at  198° — 200°  C.  On 
further  reduction  the  sugar  is  converted  into  an  alcohol, 
t  ;H„Op  which  is  identical  with  PersSit,  for  which  Maquenne 
has  established  the  same  formula. 

By  means  of  the  cyanogen  reaction  manno-heptose  is 
convertible  into  manno-octonic  acid,  which  forms  a  crystal- 
line lactone  melting  at  107 " — 17o  C,  and  possessing  the 
optica]  activity,  [a] „=  —43-58°. 

Manno-octose,  prepared  from  the  acid,  is  dextro-rotary 
and  forms  a  difficultly  soluble  phenylhydrazone  melting  at 
212°— 213°  C. 

Gluco-heptose,  prepared  from  the  corresponding  acid, 
crystallises  from  water  in  beautiful  plates,  which  melt  at 
1 90°  C.  with  decomposition.  Its  phenylhydrazone  is  easily 
soluble  in  water,  and  its  osazone  forms  golden  yellow  needles 
melting  at  197°  C.  The  sugar  readily  combines  with  HCX, 
and  the  gluco-octonic  acid  thus  obtained  yields  a  crystalline 
barium  salt. 

Gala-heptose,  from  galactonic  acid,  yields  a  difficultly 
soluble  bydrazone,  melting  at  199"  C.  with  decomposition. 
The  osazone  melts  at  220°  C.  The  sugar  combines  readily 
with  HCX. 

According  to  Piloty,  rhamnose  carboxylic  acid  yields  on 
reduction  methyl-hexose,  CH3(CHOH)5.CHO,  which  melts 
at  180°— 181°  C.  Its  hydrazone  is  easily  soluble.  With 
HCN  it  forms  methyl-heptonic  acid,  the  lactone  of  which  is 
crystalline.  Methyl-heptose  forms  a  difficultly  soluble 
hydrazone. 

Levidose  carboxylic  acid  gives  two  peculiar  sugars  which 
are  being  further  examined. 

According  to  Keinbrecht,  milk  sugar  yields  with  HCX  an 
acid  which  has  one  carbon  atom  more  than  lacto-bionic  acid. 
On  reduction  the  acid  is  converted  into  a  sugar  probably 
possessing  the  formula  C13H.:jOl2. 

Saccharic  acid  by  careful  reduction  is'  converted  into  an 
aldehyde  acid,  which  has  riot  been  obtained  in  a  crystalline 
state.  It  reduces  Fehling's  solution  and  is  very  similar  in 
all  respects  to  glucuronic  acid. 

Mucic  acid  is  not  itself  reducible,  but  its  ethyl  ether  is 
converted  by  sodium  amalgam  into  an  aldehyde  acid,  which 
forms  a  pale  yellow  syrup,  reduces  Fehling's  solution,  and 
on  oxidation  is  converted  into  mucic  acid. — H.  T.  P. 


Table  showing   the   Evaporation    (Percentages  by  Weight)  necessary  to  k educe  a  Si-gar  Solution  from  a 
Lower  to  a  Higher  Density. — (G.  L.  Spencer.)     Spencer's  Handbook  for  Sugar  Manufacturers  (pp.  67 — 71.) 


Initial  Density. 

35° 
Brix. 

87° 
Brix. 

39° 
Brix. 

41° 
Brix. 

48° 
Brix. 

45° 
Brix. 

17 
Brix. 

49° 
Brix. 

51° 
Brix. 

53° 
Brix. 

55° 
Brix. 

57° 
Brix. 

Brix. 

19-6° 
Baume. 

20-7° 
Baume. 

21-8° 
Baume. 

22  0: 
Bauni6. 

23-95° 
Baume. 

2:. 
Baume. 

26-1° 
Baume. 

27-2° 
BauniL-. 

28-2° 
Buume. 

29-3° 
Baume. 

30-4° 
llamnt-. 

31-4° 

Baume. 

32-6° 

Baume. 

Degrees 
Brix. 

Degrees 
Baume. 

1 

P< 

r  Cent. 

90 

5-1 

74-28 

75-67 

70-92 

78-05 

79-07 

80-00 

80-85 

81-63 

82-35 

83-02 

83-63 

84-21 

84-74 

9-2 

5-2 

73-71 

75-13 

76-41 

77-56 

78-60 

79-55 

SO -42 

81-22 

81-96 

82-64 

88-27 

S3-86 

84-40 

94 

5-3 

73-14 

74-69 

75-89 

77*07 

78-14 

79-11 

80-00 

S0-S2 

81-57 

82-28 

82-91 

83-51 

si-"7 

9-6 

6'4 

72-57 

74-05 

75-38 

76-58 

77-07 

78-77 

79-58 

SO -41 

81-17 

SI -88 

82-51 

S3- 16 

88-73 

9'S 

6-55 

72-00 

73-51 

71-S7 

76  09 

77-21 

78-22 

79-15 

so-oo 

80-78 

81-51 

S2-1S 

82-81 

83-39 

100 

5-7 

7143 

73-00 

74-36 

7S-61 

7''. '74 

77-7S 

:-  ; 

79-59 

80-89 

SI -13 

81-8! 

82-65 

SS-05 

10-2 

5-S 

70  86 

72-43 

73-81 

76-12 

76-28 

77-33 

78 -a 

79-18 

80-00 

80-75 

81-45 

82-10 

82-71 

10- 4 

5-0 

70-29 

71-89 

73-33 

74-03 

75-81 

76-88 

77-S7 

70-77 

79-61 

80-39 

SI -09 

81-75 

82-37 

lO'G 

CO 

C.i-71 

71-35 

72-82 

7111 

75-35 

76-44 

77-44 

78-37 

70-21 

so-oo 

80-72 

Sl-40 

82-03 

10-8 

6-1 

69-14 

70-81 

72-31 

73-66 

74-88 

76-00 

77-02 

77-96 

78-82 

79-62 

80-36 

81-06 

SI-G9 

11  0 

C-2 

G8-57 

70  27 

7f79 

73-17 

71-12 

':,- :  . 

76-69 

77-55 

78-43 

70-26 

so-oo 

SO  -70 

s  1 ".-,.-, 

11-2 

tV3 

68-00 

69-ra 

71-28 

72-63 

73-96 

7.V11 

76-17 

77-14 

78-04 

78-87 

70-63 

80-35 

81-01 

11'4 

e-5 

87'4S 

09-19 

70-77 

72-19 

73-49 

71,.; 

75-71 

76-74 

77-65 

78-49 

79-27 

80-00 

S0-6S 

Iff. 

6-6 

00-86 

08-65 

70-25 

71-70 

73-02 

Tf.'J 

75-32 

76-33 

77-25 

7S-U 

7S-91 

79-65 

SO -34 

June  SO,  1890.] 
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Table  showing  the  Evaporation  (Percentages  by  Weight)  necessary  to  reduce    a  Sugab  Solution    from  a 

Lower  to  a  Higher  Density — continued. 


Initial  Density. 

35° 

Brix. 

37° 
Brix. 

39° 
Brix. 

41° 
Brix. 

43° 
Brix. 

45° 
Brix. 

47° 
Brix. 

49° 
Brix. 

51° 
Brix. 

53° 
Brix. 

5-.° 
Brix. 

57° 
Brix. 

59° 
Brix. 

19-6° 

Baumi'. 

20-71 
Bauiuc. 

21-8° 
Baumi. 

22*9° 
Ballinc'-. 

23-95° 
Baumi. 

25° 
Baumi. 

26-1° 
Baumi. 

27  "2° 
B  tumi. 

28*2° 
Baumi. 

211-3° 
Baumi. 

SO'  I 
Baumi 

31- 1 
Baume. 

32-5 

Degree9 
Brix. 

Decrees 
BaumG. 

Baumo 

Per  Cent. 

lis 

G-7 

66*29 

68-11 

69-71 

7T22 

72  -.v. 

73-77 

74-S'.i 

75-92 

70 -SO 

77-73 

78-55 

79-29 

80-00 

120 

6-8 

G5-71 

07-57 

69-28 

70-78 

72-09 

73-33 

74-47 

75-51 

70-17 

77-30 

78-18 

78-95 

79-06 

12'S 

G-ll 

Go '14 

G7-03 

i;s-72 

70-24 

71-63 

72-88 

71-04 

75-10 

76-08 

70-97 

77-82 

78-59 

79-32 

12-1 

7'0 

04  -57 

66-59 

68-20 

69-76 

71-16 

72-44 

73-61 

74-09 

75-09 

76-60 

77-15 

78-21 

78-98 

12'6 

7-1 

64-00 

66-05 

67-69 

69-26 

70-69 

72-00 

73 -111 

74-29 

75-29 

70-62 

77-09 

77-89 

78-64 

12-8 

7-2 

63-43 

05-51 

G7-18 

68-78 

70-23 

71-55 

72-70 

73-85 

74-90 

75-85 

70-73 

77-51 

78-30 

130 

7-4 

62-86 

64-80 

66-66 

68-29 

69-76 

71-11 

72-31 

73-47 

71-51 

75-46 

76-30 

77-19 

77-H7 

18'2 

7-5 

62-29 

64-32 

60-15 

67-80 

69-30 

70-66 

71-91 

73-06 

74-12 

7.". -mi 

76-00 

70-84 

77-63 

13'4 

7-G 

61-71 

63-88 

66-64 

07-31 

68-83 

70-22 

71-19 

72-65 

73-73 

71-71 

7.V01 

76-49 

77-20 

i3-e 

7-7 

61-14 

03-31 

65-18 

66-88 

6S-37 

69-78 

71-06 

72-25 

73-33 

74-  34 

75-27 

70-14 

76-95 

13-8 

7-8 

GO -57 

62-80 

64-61 

66-S4 

67-90 

09-33 

70-61 

71-84 

72-94 

73-9G 

7f91 

75-79 

76-61 

14  0 

7-9 

60-00 

02-16 

64-10 

65-85 

07-41 

08-88 

7(i'21 

71-43 

72-55 

78-58 

74-54 

75-43 

76-27 

u-s 

S'O 

59-43 

61-62 

63-59 

65-36 

66-99 

68-44 

69-78 

71-02 

72-15 

73-20 

74-18 

75-08 

75-93 

14-1 

S'l 

58-86 

61-08 

63-08 

64-88 

66-61 

68-00 

69-36 

70-01 

71-70 

72-83 

73-82 

74-73 

75-59 

14-0 

8'3 

58-29 

60-54 

02-56 

64-39 

66  05 

67-55 

68-93 

70-20 

71-37 

72-45 

73-46 

74-38 

75-26 

14-8 

8-4 

67-71 

60-00 

62-05 

63-H0 

65-58 

67-11 

68-51 

69-80 

70-98 

72-H7 

73-09 

71-03 

74-91 

ISO 

8'5 

57-14 

59-46 

61-64 

03- 11 

65-12 

06-66 

08-09 

09-39 

70-59 

71-01 

72-72 

73-68 

74.68 

15-2 

8'55 

66-67 

56-92 

61-02 

62-98 

04-05 

00-41 

07-06 

68-78 

70-19 

71-32 

72'30 

73-33 

74-24 

15-4 

8-7 

66-00 

58-38 

60-51 

62'  \i 

61-18 

65-77 

07-23 

68-57 

69-80 

70-94 

72-00 

72-98 

73-90 

15-6 

8-8 

55-13 

57-84 

60-00 

61-95 

63-72 

65-33 

60-80 

68-16 

09-41 

70-50 

71-01 

72-63 

73-56 

15-8 

8'9 

54-86 

57-30 

59-49 

61-40 

68-26 

64-S8 

66-38 

67-75 

09-01 

70-19 

71-27 

72-28 

73-22 

16   O 

8-0 

54-29 

66-75 

88-97 

60-97 

62-79 

64-44 

65-96 

67-35 

6S-62 

69-81 

70-91 

71-93 

72-88 

16-2 

9-2 

53-71 

50-21 

58-4G 

60-48 

62-82 

64-00 

65-53 

66-94 

GS-23 

69-43 

70-51 

71-58 

72-61 

W4 

9-3 

53-14 

55-77 

57-95 

60-00 

61-86 

63-55 

00-17 

66-53 

67-84 

69'OG 

70-18 

71-23 

72-20 

16-6 

9-4 

52-57 

55-17 

57-44 

69-61 

01  -39 

63-11 

61-68 

6G-12 

07-45 

68-68 

69-82 

70-88 

71-86 

1G-8 

11-5 

52-00 

51-59 

56-93 

69-02 

60-93 

62-60 

64-25 

65-71 

67-06 

68-30 

69-46 

70-52 

71-52 

170 

9-G 

51-43 

54-05 

66-41 

58-63 

00-46 

62-22 

63-83 

65-30 

00-00 

67-92 

69-09 

7017 

71-18 

17-2 

9'7 

50-86 

53-51 

65-90 

58-05 

60-00 

61-77 

63-40 

64-90 

00-27 

67-54 

68-73 

69-82 

70-85 

17-4 

9-8 

50-29 

52-97 

65-89 

57-56 

69-53 

61-33 

62-98 

64-49 

65-88 

07-17 

68-86 

69-47 

70-61 

17-6 

9-9 

49-71 

52-43 

54-88 

67-07 

69-07 

60-88 

62-61 

64-OS 

05 '49 

66-79 

68-00 

09-12 

70-17 

17-8 

10-0 

49-14 

61-89 

54-36 

56-68 

58-60 

60-44 

02-13 

63-67 

65-10 

60-41 

07-63 

68-77 

69-83 

18  0 

10-1 

48-67 

Jl-35 

53-81 

66-09 

58-14 

60-00 

61-70 

63-26 

64-70 

66-03 

67-27 

68-42 

69-49 

18'2 

10-3 

48-00 

50-81 

53-33 

65-61 

57-67 

69-55 

61-27 

62 -S6 

64-81 

65-00 

60-91 

68-07 

69-15 

18-4 

10-4 

47-43 

50-27 

52-82 

55-12 

57-21 

59-11 

60-85 

62-45 

63-92 

66-23 

65-55 

67-72 

68-81 

18-6 

W5 

46-80 

49-73 

52-81 

6f63 

56-74 

58-66 

60-42 

62-04 

63-53 

64-90 

oo- is 

67-37 

68-47 

18-8 

10-6 

46-29 

49-19 

51-80 

54-14 

56  -2S 

5S-22 

60-00 

61-63 

63-13 

or  53 

65-82 

67-01 

OS -13 

190 

10'7 

45-71 

48-65 

51-28 

53-66 

55-81 

67-88 

69-57 

61-22 

62-75 

04-15 

66-45 

66-66 

67-80 

19-2 

10-8 

45-14 

48-11 

60-77 

63-17 

55-35 

57-33 

69-15 

60-81 

02-35 

03-77 

05-09 

00-31 

67-46 

19-4 

W9 

44-57 

47-67 

50-26 

52 'OS 

54-88 

66-88 

58-72 

60-40 

61-96 

63-39 

61-72 

05-90 

07-12 

19-G 

ll'l 

44-00 

47-03 

49-74 

52-29 

54-42 

56-44 

6S-29 

60-00 

61-57 

63-02 

64-30 

05-01 

C6-78 

19-8 

11-2 

43-43 

46-49 

49-23 

61-70 

58-95 

66-00 

57-87 

59-96 

61-17 

62-64 

64-00 

65-26 

06-41 

200 

ll'S 

42-86 

45-95 

48-72 

51-22 

53-48 

55-55 

57-44 

59-18 

60-78 

62-25 

63-63 

64'91 

66-10 

Formula  for  calculating  the  above  table : 
Decree  Brix  of  Syrup  —  Initial  Degree  Brix  ■ 
original  solution. 


Degree  Brix  of  Syrup  x  100  =  percent,  water  evaporated  in  terms  of  the  weight  of 
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Table  showino  the  Evaporation  (Percentages  by  Volume)  necessary  to  Reduce  a  Sugar  Solution 
from  A  Lower  to  a  Higher  Density. — (G.  L.  Spencer.) 

(This  table  was  originally  constructed  for  the  old  Baume'  scale,  hence  the  odd  numbers.) 


Initial  Density. 

36-4° 
Brix. 
20-4° 

I'illimr. 

rum 

38-3° 

Brix. 

21-4° 

Baum6. 

1-1707 

40-1° 
Brix. 
22-4° 
Baume. 
1-1799 

42? 
Brix. 
28-4 

Baume. 
1-1898 

44° 

Brix. 

24-6° 

B;iUMli- 

1-2008 

15-8° 
Brix. 

25-5° 
liamur. 
1-2099 

1 7  -T 
lirix. 
26-6° 
Baiuae. 
1-2201 

Brix. 

27-5° 

Baume. 

1-2305 

51-5' 
nrii. 

28-5° 
Baume. 
12111 

53-5° 
Brix. 

29-0"' 
Hauler. 
1 "  L'.-iU.'i 

55-1° 
Brix. 
80-6° 

Baume. 

1-JS6S1 

.-.7-.V 

Brix. 

81-6° 

Baume. 

1-2740 

Degrees 

1  legrees 
Baume. 

Specific 
Gravity. 

sp.  gr. 

sp.  gr. 

sp.  gr. 

sp.  gr. 

sp.  gr. 

sp.  gr. 

sp.  gr. 

sp.  gr. 

sp.  gr. 

sp.  gr. 

sp.  gr. 

sp.  gr. 

Brix. 

Per  Cent. 

51 

9-0 

1-0359  J 

77-94 

79-21 

80-30 

81-34 

82-34 

83-17 

83-97 

8T72 

85-41 

86-08 

86-62 

87-22 

5-3 

9-3 

1-0372 

77-18 

78-49 

79-62 

80-09 

81-73 

82-59 

83-42 

81-19 

84-90 

85-60 

86-21 

80-78 

5-5 

9' 7 

1-0388 

76-16 

77-53 

78-71 

79-84 

80-93 

81-82 

82-69 

83-11 

84-21 

84-96 

85-60 

86-20 

n-7 

lirl 

1-0405 

75-13 

76-56 

77-80 

78-98 

80-12 

81-05 

81-95 

82-79 

83-68 

81-32 

81-99 

85-61 

n-9 

10-4 

1-0418 

74-12 

75-84 

77-11 

78-32 

79-19 

80-45 

81-39 

82-25 

83-05 

83-83 

84-52 

85-16 

6  1 

10-8 

1-0434 

73-34 

74-87 

76-19 

77-46 

78-68 

79-77 

80*66 

81-54 

82-38 

83-19 

83-91 

S4-57 

6-3 

11-1 

1-0447 

72-66 

74-14 

75-50 

76-80 

78-06 

79-07 

80-08 

81-00 

81-86 

82-70 

s.r  r, 

84-18 

6-5 

11-5 

1-0164 

71-53 

73-16 

74-57 

75-92 

77-22 

7S-J9 

79-33 

80-28 

81-17 

82-04 

82-80 

S3 -52 

li-7 

11-9 

1-0481 

70-49 

72-19 

73-65 

75-04 

76-38 

77-49 

78-56 

79-56 

80-50 

81-38 

S2-17 

82-91 

6-9 

12-2 

1-0J93 

69-71 

-,  1  •  tr» 

72-95 

74-38 

75-70 

76-89 

78-00 

79-02 

79-97 

80-89 

81-70 

82-46 

71 

12-6 

1-0510 

68-67 

70-47 

72-02 

73-60 

71-92 

76-10 

77-24 

78-30 

79-28 

80-23 

81-07 

81-85 

7-3 

12-9 

1-0523 

67-88 

69-73 

71-32 

72-84 

74-30 

75-51 

76-68 

77-76 

7S-77 

79-74 

80-01 

81-41 

7-6 

13-3 

1-0540 

06-83 

68-74 

70-38 

71-96 

73-47 

74-71 

75-92 

77-04 

7S-08 

79-09 

7'.'".'- 

80-81 

7-75 

13  7 

1-0557 

65-78 

07-73 

69-41 

70-97 

72-54 

73-82 

76-03 

76-24 

77-31 

78-35 

79-27 

80-18 

7-9 

14'0 

1-0570 

61-99 

67-00 

68-73 

70-40 

71-98 

73-30 

74-68 

75-76 

76-86 

77-92 

78-86 

79-74 

8  1 

14-1 

1-0587 

63-93 

66-00 

67 -7S 

69-50 

71-14 

72-49 

73-81 

75-02 

76-18 

77-25 

78-22 

79-12 

8-4 

14-8 

1-0G04 

62-86 

65-00 

66-84 

68-60 

70-29 

71-68 

73-04 

74-29 

75-46 

76-58 

77 -5S 

7ST.1 

8-5 

15-1 

1-0617 

62-07 

64-25 

66-12 

67-91 

69'64 

71-06 

72-45 

73-73 

74-91 

76-07 

77-09 

7S-II1 

8-8 

15-5 

1-0634 

61-00 

63-24 

65-17 

67-01 

68-79 

70-25 

71-67 

72-99 

74-21 

75-40 

76-44 

77-42 

8-9 

15'8 

1-0647 

60-19 

62-49 

64-49 

66-34 

68-14 

69-64 

71-09 

72-43 

73-68 

74-89 

76-96 

76-96 

9-2 

10-2 

1-0665 

59-12 

61-47 

63-49 

65-41 

67-30 

68-83 

70-32 

71-70 

72-97 

74-22 

75-32 

76-88 

9-4 

16'6 

1-06S2 

58-04 

60-45 

62-52 

64-60 

66-42 

68-00 

69-53 

70-90 

72-26 

73-53 

74-66 

75-71 

9-6 

17-0 

1-0700 

56-96 

69 '44 

61-55 

63-59 

65-66 

67-17 

08  74 

70-20 

71-64 

72-85 

74-01 

75-08 

9-8 

17-4 

1-0717 

65-88 

58-42 

60-60 

62-70 

64-70 

66-86 

67-97 

69"  16 

70-84 

72-18 

73-36 

74-47 

io-o 

17-7 

1-0730 

65-06 

57  -6 1 

59-85 

61-91 

64-06 

6.-,- 72 

67-36 

68-88 

70-29 

71-65 

72-86 

73-98 

101 

18-0 

1-0744 

51-24 

56-87 

59-14 

61-32 

63-40 

65-11 

66-77 

67-59 

69- 76 

71-15 

72-37 

73-52 

Formula  for  calculating  the  above  table  :  . 

(Initial  specific  gravity  x  initial  degree  Brix) -^(specific  gravity  of  the  syrup  x  degree  Brix  of  the  syrup)  x  100  =  percent,  syrup  obtained. 
100  —  per  cent,  syrup  ='per  cent,  water  evaporated. 


Erratum. 
In  the  May  number  of  this  Journal,  page  528,  liue  31  from  top,  for  "  lvonig  "  read  "  Hdnig." 
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XVII.-BREWING,  WINES,  SPIRITS,  Etc. 

Diminution  of  the  Fermenting  Poicer  of  Saccharomyces 
EUipsoideus  by  ('upper  Salts.  A.  Rommier.  C'onipt. 
Rend.  HO,  536—538. 

Three  to  four  mgrms.  of  copper,  added  as  sulphate  to  40  cc. 
of  sterilised  grape  juice  seeded  with  pure  cultures  of  S.  ellip- 
soideus  greatly  retarded  the  development  of  the  fermentation. 
As  it  is  this  ferment  which  communicates  certain  qualities 
to  high-class  vintages,  the  spraying  of  vines  with  copper 
preparations  to  prevent  mildew  may  thus  have  an  injurious 
influence.— J.  M.  H.  M. 


XVIII.-CHEMISTRY  OP  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(.4.)— CHEMISTRY  OF  FOOD. 

PATENTS. 

Composition  for  Coating  Coffee.  F.  W.  Moore,  Wil- 
mington, Delaware,  U.S.A.  Eng.  Pat.  5033,  March  22, 
1889.     (Intermit.  Conv.  August  25,  1888.)     id. 

The  mixture  consists  of  the  following  ingredients  : — Milk  or 
condensed  milk,  ground  or  powdered  glue,  "  liquid  glycerin," 
and  refined  lard,  and  in  some  cases  bicarbonate  of  soda,  fine 
table  salt,  and  vinegar  are  also  added. — F.  W.  T.  K. 


Improvements  in  the  Method  of  Preserving  Milk.  A. 
Vasarhelyi  and  J.  Jambor,  Budapest,  Hungary.  Eng. 
Pat.  6984,  April  26,  1889.     8rf. 

Fresh  and  sound  milk  not  later  than  one  hour  after  milking 
is  placed  in  jars  made  of  a  suitable  material. 

The  jars  are  made  in  three  parts.  The  bottom  part,  in 
which  eventually  the  milk  is  preserved,  is  first  filled  ;  the 
other  two  parts  together  form  what  is  called  the  mediator. 
This  is  screwed  into  the  bottom  can  and  acts  as  a  filler. 
For  this  purpose,  even  after  the  bottom  can  is  filled,  the  top 
filler  is  kept  three  parts  full. 

When  a  number  of  cans  and  mediators  have  been  fixed  in 
a  tray  they  are  filled-  and  then  the  whole  is  lowered  into 
water  in  a  suitably  arranged  boiler.  The  milk  is  heated 
up  to  763 — 77°  R.  As  soon  as  the  mediator  and  can  are 
full,  by  the  milk  expanding,  a  tap  at  the  top  of  the  mediator 
is  turned  and  the  whole  is  thus  hermetically  closed.  The 
water  in  the  boiler  is  then  raised  "  to  an  intense  heat,  and 
this  will  keep  the  milk  for  another  50  minutes  at  a  some- 
what high  temperature."  The  jars  are  next  deposited 
upside  down  in  a  cooler,  and  left  in  this  position  for  60 — 80 
minutes.  This  ensures  the  mixing  of  the  milk,  as  it  is  in  the 
nature  of  the  milk  that  its  fatty  particles,  and  therefore  the 
butter  milk,  will  rise  to  the  surface.  The  cans  are  finally 
placed  in  an  upright  position.  The  vacuum  above  the  milk 
in  the  mediator  is  caused  by  the  contraction  of  the  milk. 
The  air-tight  stopper  between  the  can  or  mediator  is  now 
turned,  and  as  the  ordinary  temperature  is  rather  higher, 
the  can  will  be  full,  and  there  is  little  chance  of  the  fat 
coagulating  should  the  cans  be  shaken.  The  mediator  is 
opened,  and  the  milk  in  it  having  been  run  off,  it  is  taken  off 
and  the  process  is  complete.  The  milk  is  said  not  to  lose 
its  freshness,  pureness,  and  sweetness  even  after  18  months 
or  two  years  in  hot  countries,  and  when  opened  tastes  like 
new  milk,  fresh  and  sweet. — F.  W.  T.  K. 


Improved  Apparatus  for  and  Method  of  Purifying  and 
Preserving  Milk.  .1.  T.  Appleberg,  Knoxville,  Tennessee, 
U.S.A.     Eng.  Pat.  1328,  January  25,  1890.     Sd. 

The  apparatus  consists  of  a  box  with  hinged  cover  or  lid 
and  a  hinged  side.  These  can  be  closed  air-tight.  There 
is  a  central  aperture  in  the  ltd  which  admits  of  the  insertion 


of  a  thermometer.  The  closed  bottom  of  the  box  is  provided 
with  a  grating  or  support  on  which  rests  a  steam  coil.  As 
many  of  these  boxes  as  may  be  found  convenient  may  be 
connected  with  each  other,  either  side  by  side,  in  tiers,  or 
otherwise.  The  fresh  milk,  after  straining,  is  poured  into 
cans  of  the  usual  shape  and  construction.  The  lid  of  a 
can  having  been  removed  it  is  placed  on  the  coil  in  a  box 
and  the  lid  and  door  of  the  box  closed.  The  thermometer 
or  indicator  is  then  inserted  through  the  aperture  in  the 
lid  with  its  bulb  projecting  into  the  milk.  Steam  is  then 
admitted  into  the  coil  and  the  temperature  raised  to  160°  F. 
This  initial  heating  is  carried  out  rapidly  so  as  to  prevent 
separation  of  the  milk.  The  temperature  is  then  raised 
slowly  to  1855  or  190°  F.  (never  to  the  boiling  point). 
After  the  cans  with  their  contents  have  been  subjected  to  this 
treatment  for  a  sufficient  length  of  time,  the  steam  is  turned 
off,  and  the  cans  withdrawn  and  closed,  after  which  they 
are  ready  (when  cooled  off  sufficiently)  for  shipment  and 
sale.  The  temperature  of  185° — 190°  is  sufficiently  high  to 
sterilise  the  milk,  cans,  and  lids. — F.  W.  T.  K. 


Improvements  in  the  Manufacture  of  Butter  a?id  in 
Apparatus  therefor.  V.  It.  C.  Striiver,  Pine  Creek, 
Queensland.     Eng.  Pat.  1428,  January  27,  1890.     Sd. 

The  cream  from  which  the  butter  is  to  be  made  is  enclosed 
in  a  bag  made  of  a  sheet  or  sheets  of  moleskin  or  other 
material  which  will  allow  of  the  escape  of  the  butter  milk 
but  not  of  the  cream.  The  mouth  of  the  bag  so  formed  is 
held  tightly  closed  by  means  of  a  metal  clasp  or  ring, 
specially  devised  for  the  purpose.  When  a  number  of 
these  bags  is  ready,  each  is  placed  between  suitably 
perforated  plates  (one  above  the  other)  enclosed  in  a 
perforated  cylinder,  aud  subjected  to  pressure  for  from  15 
to  30  hours,  accordiug  to  the  ripeness  of  the  cream,  by 
placing  a  heavy  weight  on  the  top  of  the  whole. 

The  butter  obtained  is  finally  worked  up  by  means  of  a 
butter-worker,  the  main  portions  of  which  are  a  cylinder, 
having  inwardly  projecting  bars,  and  a  central  hollow 
spindle  having  radiating  bars  which  cau  be  made  to  revolve 
between  the  former.  The  butter-worker  or  the  perforated 
cylinder  which  holds  the  bag  is  introduced  into  a  vessel  or 
cylinder  which  is  covered  with  damask  or  other  woollen 
material.  This  is  kept  damp  and  by  the  evaporation  of  the 
moisture  the  temperature  of  the  whole  apparatus  is  kept 
comparatively  low.     A  low  temperature  is  essential. 

— F.  W.  T.  K. 


Improvements  in  Apparatus  for  making  Butter.  H.  H. 
Lake,  London.  From  C.  H.  F.  Wilhelm  Ove  Ramel, 
Veile,  Denmark.    Eng.  Pat.  2561,  February  17,  1890.    6d. 

Two  square  frames,  the  corners  of  each  of  which  are 
connected  with  each  other  by  diagonal  arms,  serve  as 
supports  for  eight  vertical  axes  which  are  provided  with 
beaters  and  which  are  set  in  motion  by  a  tooth  gearing, 
worked  from  a  vertical  central  shaft,  the  central  part  of 
each  frame  forming  a  bearing  for  this  shaft.  Four  vertical 
partitions  in  the  apparatus  serve  to  break  the  current  of  the 
milk.  The  whole  is  made  of  Britannia  metal  or  some  other 
suitable  material,  and  is  enclosed  in  a  receptacle  of  sheet- 
metal  provided  a  short  distance  from  its  bottom  with  a 
cock  through  which  the  butter  milk  is  let  out.  With  this 
apparatus  the  cream  can  be  separated  from  the  milk  in 
about  half  a  minute,  aud  butter  cau  be  obtained  in  three 
minutes  more. — F.  W.  T.  K. 


(B.)— SANITARY  CHEMISTRY. 

Recent  Experiments  on  the  Removal  of  Bacteria  from 
Drinking  Water  by  Continuous  Filtration  through  Sand. 
W.  T.  Sedgwick.     Technology  Quart.  3,  69 — 75. 

The  present  paper  deals  with  the  results  of  Dr.  Fraenkel's 
investigations  published  in  the  Deutsche  Med.  Wochenschr. 
Dec.  12,  1889.  The  experimental  filter  beds  consisted  oi 
barrel-shaped  wooden  tanks  two  metres  high  and  0-75m. 
in  average  diameter,  having  at  the  bottom  a  sieve-like 
perforated  support.     This  was  tilled  precisely  like  the  tanks 
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in  actual  use,  viz.,  with  150  mm.  of  stones  of  the  size  of  the 
fist,  80  mm.  of  coarse  gravel,  100  mm.  of  fine  gravel  and 

600  mm.  of  finer  sand.  The  surface  was  thus  1  m.  below 
the  top  of  the  tank  and  was  provided  with  an  overflow. 
Special  means  were  provided  for  avoiding  sudden  changes 
in  pressure,  so  that  the  flow  was  perfectly  regular  and  under 
control.  Experiments  were  first  begun  with  Bacillus 
violaceus,  a  harmless  bacterium.  It  was  cultivated  in  a  very 
weak  solution  (1  part  of  ordinary  bouillon  in  20  parts  of 
distilled  water).  Small  doses  of  this  fluid  were  added  to  the 
unliltered  water  from  time  to  time  and  usually  at  regular 
intervals  of  six  hours.  The  supernatant  water  was  then 
stirred  in  order  to  secure  an  even  distribution  of  the  bacillus 
all  over  the  top  of  the  tank.  Samples  of  the  water  standing 
on  the  surface  of  the  sand  as  well  as  of  the  effluent  were 
examined  bacteriologically  every  day  from  June  1st  to  the 
end  of  July.  The  results  established  the  fact  that,  contrary 
to  the  prevailing  opinion,  the  Berlin  continuous  sand  filters 
are  by  no  means  germ-tight.  The  least  efficient  periods  are 
those  in  which  the  filters  are  "  young,"  i.e.,  not  yet  covered 
on  the  top  with  a  layer  of  organic  material  accumulated 
from  the  water  previously  passed  through,  or  on  the  other 
hand  "  old,"  i.e.,  so  covered  with  organic  matter  that  water 
passes  through  only  under  the  compulsion  of  high  pressure. 
It  was  observed  that  after  prolonged  running  the  number 
passed  out  increased  somewhat  even  under  no  marked 
increase  of  pressure,  and  Fraenkel  suggests  that  possibly 
some  other  cause  than  mere  pressure  is  at  work  in  such 
cases  ;  such,  for  example,  as  the  effect  of  the  steady  accu- 
mulation of  food  material  within  the  tank,  giving  support 
finally  to  an  undue  number  of  bacteria  in  the  lower  layers. 
It  appears  that  the  number  of  germs  in  the  effluent  is 
directly  dependent  on  the  number  in  the  unfiltered  water. 
Moreover,  the  rate  of  flow  seemed  to  be  of  the  utmost 
significance.  The  filter  which  was  run  at  the  higher  speed 
always  showed  the  more  bacteria,  and,  indeed,  so  uniformly 
that  Fraenkel  declares  the  results  proportional.  He  lays 
down  the  rule  that  the  qualitative  efficiency  of  a  continuous 
filter  is  inversely  proportional  to  its  quantitative  efficiency. 
From  the  end  of  July  to  the  middle  of  October  Dr.Fraenkel 
experimented  with  the  same  filters  as  before,  now  using 
pathogenic  germs.  The  results  showed  that  the  germ  of 
cholera  and  typhoid  may  also  pass  through  the  sand  filters. 
He  points  out,  however,  that  the  reduction  in  the  number 
of  germs  by  an  effectively  working  and  intelligently  operated 
sand  filter  is  astonishing ;  but  any  such  system  as  is  neces- 
sary for  a  large  city  requires  the  most  skilful  and  intelligent 
supervision  if  the  results  are  to  be  of  the  best.  The  rate 
of  filtration  is  also,  obviously,  extremely  important,  and 
requires  constant  attention.  If  it  be  allowed  that  the  germs 
may  multiply  in  the  filter,  or  that  they  are  hardy — as 
increasing  evidence  seems  to  be  indicating  in  the  case  of 
typhoid  fever — the  way  is  at  once  open  for  filters  to  become 
binding  places  as  well  as  passages  for  germs.  For  sewage 
disposal,  continuous  filtration  fails  utterly,  since  there  is  no 
free  oxygen  in  sewage,  and  hence,  no  nitrification  or  other 
purification  except  the  purely  mechanical  effect  of  the 
straining  out  of  suspended  matters,  which  lead  to  speedy 
stoppage  of  the  filter.  In  drinking-waters  there  is  an 
abundance  of  free  oxygen,  so  that  continuous  filtration 
might,  theoretically,  allow  the  complete  nitrification  of  the 
suspended  matter  mechanically  held  back.  That  this  does 
not  take  place  is  probably  due  partly  to  the  fact  that  the 
arrival  of  fresh  material  for  oxidation  takes  place  more 
rapidly  than  its  removal  by  nitrification,  and  partly  because 
nitrification  appears  to  require  a  more  or  less  prolonged 
contact  between  bacteria  and  the  substances  to  be  oxidised. 
]l  appears,  therefore,  that  in  the  case  of  drinking  water 
rich  in  oxygen,  as  well  as  of  sewage  destitute  of  oxygen, 
the  process  of  continuous  filtration  is  effective  chiefly  in  the 
removal  of  suspended  matters,  and  of  these  the  finest 
particles  (bacteria)  are  imperfectly  separated.  Intermittent 
filtration,  on  the  other  hand,  readily  effects  the  nitrification 
of  the  organic  matters  in  sewage,  by  allowing  the  entrance 
of  oxygen  into  the  sand  between  the  flooding  periods  and 
the  purification  of  drinking-water  by  similar  oxidation  of 
the  matters  mechanically  held  back. — J.  B.  C. 


Experiments  on  the  Efficacy  of  Filtration  through  Sand. 
C.  l'rankel  and  C.  Piefke.  Zeits.  fur  Hygiene,  8,  1890, 
1  ;  and  Proc.  Inst.  Civil  Eng.  1890,  37 — 40. 

In  the  early  months  of  1889,  Berlin  was  visited  by  an 
epidemic  of  typhoid  fever  which  extended  over  a  wide 
area,  and  which,  from  the  middle  of  January  to  the  middle 
of  April,  caused  some  seven  hundred  cases  to  come  under 
the  notice  of  the  authorities.  By  reference  to  a  map  it  is 
shown  that  this  outbreak  must  have  been  wholly  uncon- 
nected with  the  levels  of  the  sub-soil  water,  as  in  lieu  of 
extending  over  a  district  parallel  with  the  course  of  the 
river,  which  would  follow  the  lowest  levels  of  the  sub-soil 
water,  it  took  a  direction  exactly  the  opposite,  and  attacked 
the  western  portions  of  the  town,  leaving  the  cast  end  of 
Berlin  untouched.  For  this  reason  the  water-supply 
became  suspected,  and  Virehow,  at  the  meeting  of  the 
Berlin  Medical  Society  on  the  19th  June,  pointed  to  this 
as  a  possible  cause  of  the  epidemic.  The  authors  mention 
several  matters  which  may  have  contributed  to  the  evil. 
The  waterworks  near  the  Stralau  Gate  possesses  eight  open 
and  three  covered  filtering-beds.  During  the  long-continued 
frosts  of  the  winter  months  the  open  basins  become  frozen 
over,  and  in  time  become  useless,  so  that  the  whole  of  the 
effective  filtration  has  to  be  carried  out  in  the  three  covered 
basins,  which  in  consequence  are  worked  at  far  too  great  a 
pressure.  Thus,  in  February  last,  a  rise  in  working  speed 
took  place  of  from  130  millimetres  to  160  millimetres  per 
hour,  and  on  the  12th  of  March  the  maximum  rate  of 
filtration  of  224  millimetres  per  hour  was  attained.  The 
formation  of  a  layer  of  bacteria  on  the  surface  of  the  sand 
is  found  to  greatly  retard  the  rate  of  filtration,  and  when 
the  head  of  water  is  increased,  it  tends  to  drive  the  micro- 
organisms through  the  pores  of  the  filtering  material,  and 
ultimately  into  the  filtered  water.  This  state  of  things  is, 
of  course,  attained  all  the  more  quickly  when  the  water  to 
be  filtered  is  very  impure.  By  reference  to  a  graphic 
diagram,  the  numbers  of  germs  present  per  cubic  centimetre 
of  filtered  water  during  the  period  in  question  are  indicated. 
These  rose  rapidly  from  about  one  hundred  in  the  middle 
of  January  to  over  ten  times  the  amount  in  February,  and 
attained,  during  March,  the  enormous  total  of  upwards  of 
four  thousand  per  cubic  centimetre.  At  the  beginning  of 
April,  when  the  whole  of  the  filter-beds  were  again  in 
operation,  the  numbers  of  germs  at  once  sank  to  the  normal 
level.  During  these  months  the  waters  of  the  Spree  were 
highly  charged  with  bacteria,  the  numbers  of  germs,  from 
January  to  March,  often  exceeding  one  hundred  thousand 
per  cubic  centimetre.  Though  the  presence  of  typhoid 
germs  has  not  been  demonstrated  therein,  the  water  supply 
of  Berlin  was  manifestly  extremely  impure. 

Much  suspicion  was  expressed  respecting  this  state  of 
things,  and  the  authors  were  commissioned  by  Dr.  Koch  to 
investigate  whether  it  might  be  possible  to  spread  the  genus 
of  infectious  diseases  through  the  mains  of  the  water 
company.  For  this  purpose  they  undertook  a  series  of 
experiments,  all  the  necessary  assistance  being  given  to 
them  by  the  company.  It  has  hitherto  been  assumed  by 
experts  that  the  sand  filter,  carefully  and  properly  managed, 
yields  a  germ-free,  hygienieally  perfect  filtrate.  If  this 
theory  were  thoroughly  sound,  investigations  of  the 
character  of  those  here  recorded  would  have  been  useless, 
but  it  soon  became  evident  that  complete  experiments 
touching  the  fate  of  pathogenic  micro-organisms  passing 
through  the  sand  filter  had  not  hitherto  been  attempted. 
It  was  decided  to  employ  small  sections  of  the  actual 
filter-beds,  the  apparatus  being  explained  by  reference  to  a 
diagram.  Two  tubs  were  used,  each  2' I  metres  (6' 7  ft.) 
high  and  0*75  metre  (2-5  ft.)  in  mean  diameter,  at  the  base 
of  which  was  a  sieve-like  collecting  channel.  The  filtering 
material  was  disposed  in  these  tubs  in  the  same  thicknesses 
as  in  the  actual  sections  of  the  beds;  viz.,  100  millimetres 
(•39  in.)  of  pebbles  of  the  size  of  hazel-nuts,  80  millimetres 
(3'1  in.)  of  coarse  gravel,  100  millimetres  (3'9  in.)  of 
line  gravel,  and  600  millimetres  (2  ft.  nearly)  of  fine  sand. 
The  surface  of  this  sand  was  about  1*2  metre  (1  ft.) 
below  the  top  of  the  vessel,  which  was  provided  with  an 
overflow-  pipe. 

The  outlet-pipe  from  the  filters  was  curved  upwards  to 
above  the  level  of  the  sand,  ami  the  inlet-pipe  was  adjusted 
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On  the  Passage  of  the  Spores  of  Fungi  and  of  Bacteria 
through  Cloth  used  for  Air-Filters.  K.Moller.  Zeits.fiir 
Hygiene,  7,  1889,  379  ;  Proc.  lust.  Civil  Eng.  1890,  40. 
The  author  combats  the  conclusions  of  Dr.  Petri  on  the 
above  subject,  and,  as  a  member  of  the  firm  engaged  in  the 
production  of  air-filters,  and  as  the  first  who  undertook  to 
filter  air  upon  a  commercial  scale  for  industrial  purposes,  he 
points  out  certain  mis-statements  and  erroneous  deductions. 

Air-filters  are  of  two  kinds ;  and  for  "  germ-proof  filters  " 
he  employs  an  ante-filter  and  ten  layers  of  a  specially  thick, 
closely  woven,  and  very  much  roughened  material  ;  for 
"  dust-proof  filters,"  only  one  thickness  of  a  much  less 
closely-woven  fabric  is  used.  Filters  of  the  latter  kind, 
though  capable  of  excluding  very  large  proportions  of 
germs,  are  obviously  not  germ-proof.  By  the  author's 
arrangement  of  the  filter  in  the  form  of  a  series  of  pockets, 
the  cloth  moreover  is  used  in  a  direction  very  oblique  to 
the  air-current,  forming  an  angle  with  it  of  from  3°  to  5°, 
whereas  Dr.  Petri  tested  the  cloth  at  right  angles  to  the 
air-current.  By  reference  to  enlarged  sections  of  the  fabric, 
the  vast  difference  in  the  degree  of  permeability  due  to  this 
change  in  the  direction  of  the  movement  of  germs  is  explained. 
It  is  shown  also  that  Dr.  Petri  considerably  strained  the 
filter-cloth  by  subjecting  it  to  the  passage  of  abnormal 
volumes  of  air.  Moreover,  the  author  asserts  that  a  woolly 
surface  is  one  capable  of  entangling  large  numbers  of  germs, 
and  that  Dr.  Petri  actually  neglected  the  obvious  precaution 
of  sterilising  his  cloth  before  the  commencement  of  his 
experiments.  He  thus,  doubtless,  was  led  to  regard  a  vast 
number  of  germs  as  having  passed  through  the  cloth,  which, 
as  a  mallei'  of   fact,  had    been   simply  blown  off  its   surface 


to  supply  the  water  at  any  given  rate.  It  was  thus  possible 
to  work  the  filters  at  the  required  speed,  and  to  avoid  all 
disturbance  of  the  contents.  Having  completed  all  these 
preparations,  and  formed  two  distinct  filters,  the  authors 
were  enabled  to  commence  their  observations,  and  they 
deemed  it  advisable  to  study,  in  the  first  instance,  the 
behaviour  of  a  bacillus  of  a  non-dangerous  character  and 
of  strongly  marked  features,  and  for  this  purpose  the 
bacillus  violaceous  was  selected.  It  was  cultivated  in  very 
dilute  nutritive  bouillon,  so  as  to  render  it  impossible  for 
the  bacteria,  when  they  were  exposed  to  the  still  further 
dilution  in  the  filter,  to  find  the  requisite  supplies  of  food- 
stuff. This  liquid,  which  had  a  pale  bluish  tint,  was 
added  every  six  hours  to  the  contents  of  the  unfiltered- 
water  reservoir,  in  quantities  of  about  100  cubic  centimetres 
at  a  time.  Samples  were  taken  daily  for  bacteriological 
examination,  both  of  the  unfiltered  and  of  the  filtered 
liquids,  ami  they  were  cultivated  on  gelatin  plates  in  the 
usual  way.  The  filters  were  worked,  the  one  at  the  rate  of 
300  millimetres  (11-8  in.),  the  other  at  the  rate  of  100  milli- 
metres per  hour.  The  renults  are  set  forth  in  tabulated 
form,  and  prove  that,  throughout  the  whole  period  of 
observation,  the  bacteria  passed  through  the  filter,  the 
numbers  being  in  general  accordance  with  the  rate  of 
filtration.  About  three  times  as  many  colonies  were  formed 
in  the  former  filtrate  as  there  were  in  the  latter.  When  the 
speed  of  filtration  was  reduced  in  the  second  filter  to 
50  millimetres  per  hour,  the  relative  abundance  of  the 
colonies  of  blue  bacteria  was  about  as  G  to  1.  The  propor- 
tion of  the  blue  bacteria  in  the  unfiltered  water  to  those  in 
the  filtrate  was,  roughly  speaking,  1,000  to  1.  The  slower 
rate  of  filtration  produced,  unquestionably,  the  better 
results.  Similar  experiments  with  cholera  and  typhoid 
fever  bacteria  gave  corresponding  results,  which  are  set 
forth  in  tables,  and  the  authors  conclude  that  the  sand 
filter  is  not  a  germ-proof  apparatus,  and  is  incapable  of 
retaining  the  spores  of  the  ordinary  water-bacteria,  as  also 
those  of  a  pathogenic  character.  The  numbers  of  germs 
passing  through  the  filter  are  in  proportion  to  those  in  the 
unfiltered  liquid,  and  in  accordance  with  the  speed  of 
filtration.  Both  at  the  beginning  and  at  the  end  of 
each  periodic  use  of  the  filter,  there  is  an  interval  of 
danger  when  the  germs  pass  through  the  beds  in  greater 
abundance  (see  this  Journal,  1889,  998). 


by  the  air-current.  The  experiments  of  Dr.  Petri  are 
discussed  in  detail,  aud  certain  of  them,  for  various  reasons, 
are  shown  to  he  untrustworthy. 


On  the  Disinfection  of  Latrines  /»/  means  of  Lime.  E. 
Pfuhl.  Zeits.  fiir  Hygiene,  7  1889,  303;  Proc.  Inst. 
Civil  Eng.  1890,  41. 

Having  by  previous  experiments  demonstrated  that  the 
excreta  of  typhoid  and  cholera  patients  could  be  disinfected 
by  means  of  relatively  small  quantities  of  milk  of  lime,  the 
author  resolved  to  investigate  further  whether  the  experience 
gained  in  the  laboratory  could  be  used  in  actual  practice 
for  the  disinfection  of  fecal  matters  in  tubs,  cesspools,  and 
night  stools.  Lime  can  be  procured  on  a  commercial  scale 
in  such  a  pure  state,  as  only  to  contain  1  per  cent,  of  foreign 
matters,  as  has  been  found  in  the  case  of  Wiesbaden,  where 
from  2,000  to  3,000  kilogrammes  of  lime  are  used  every 
24  hours  for  the  treatment  of  the  sewage-water.  The 
precautions  to  be  taken  in  slacking  and  preparing  the  milk 
of  lime  are  described.  It  is  advisable  to  use  double  the 
quantity  of  water  theoretically  needed,  viz.,  GO  parts  of 
water  to  100  parts  of  quicklime.  It  may  be  assumed  with 
sufficient  accuracy  that  1  litre  of  slaked  lime  weighs 
A  kilogramme  ;  and  in  preparing  a  mixture  of  lime  for  use  as 
a  disinfectant,  1  litre  of  slaked  lime  is  to  be  mixed  with  4  litres 
of  water.  To  test  the  action  of  the  lime  on  the  fecal 
matters,  the  author  advocates  the  use  of  red  litmus  paper, 
coloured  bine  to  various  shades  by  solutions  of  lime  of 
different  known  strengths.  For  cesspool-matters,  as  the 
result  of  a  series  of  experiments  on  a  cesspit  of  large  size, 
details  of  which  are  given,  as  also  full  particulars  of  trials 
carried  out  on  tubs  used  daily  by  soldiers  in  a  barracks,  the 
author  recommends  the  use  of  from  1  to  I J  litre  of  slaked 
lime  to  each  100  litres  of  excreta  contributed  daily.  The 
larger  quantity  being  that  advocated  for  tubs  or  pails.  As 
the  results  of  actual  measurement,  the  daily  increment  of 
cesspool  contents  was  found  to  be  400  cubic  centimetres 
per  head.  The  disinfection  can  best  be  effected  when 
carried  out  daily.  No  reliance  can  be  placed  on  any  hand- 
mixing  of  the  excreta  with  the  lime.  There  is,  therefore,  no 
other  course  than  to  depend  upon  automatic  admixture,  or 
to  arrange  for  some  system  of  mechanical  stirring  of  the 
cesspool  contents,  such  as  is  accomplished  by  the  apparatus 
of  Thiriart,  which  is  described. 


(C)— DISINFECTANTS. 

The  Action  of  Hydrogen  Peroxide  upon  Infusoria.  J. 
Paneth.  Chem.  Centr.  1890,  174  ;  and  Proc.  Inst.  Civil 
Eng.  1890,  43. 

The  infusoria  with  which  these  experiments  were  made 
were  produced  by  inoculating  a  hay  infusion  with  stagnant 
water  and  mud.  The  liquid  thus  obtained  contained  at 
least  six  different  varieties  of  infusoria.  The  hydrogen 
peroxide  was  used  in  the  form  of  a  carefully  neutralised 
solution  of  known  strength.  When  the  solution  contained 
one  part  of  hydrogen  peroxide  in  10,000  parts  of  water 
all  ciliate  infusoria  were  invariably  killed  in  one  quarter  to 
half  an  hour.  With  a  dilution  of  one  in  20,000,  parts  of 
the  organisms  were  destroyed,  but  some  survived.  The 
hydrogen  peroxide  was  decomposed,  either  through  the 
substances  dissolved  in  the  infusion  or  more  probably 
by  a  catalytic  action  of  the  organisms.  Hydrogen  peroxide 
is  therefore  a  violent  poison  for  some  forms  of  animal 
protoplasm.  The  author  concludes  from  his  experiments 
that  the  oxidising  effect  of  such  infusoria  cannot  be  due  to 
the  presence  of  hydrogen  peroxide  in  their  cells,  and  from 
other  experiments  he  is  of  opinion  that  they  do  uot  contain 
active  oxygen  to  any  considerable  amount. 


The  Disinfecting  Action  of  Chloride  of  Lime.  F.  Nissen. 
Zeits.  fur  Hygiene,  8,  1S90,  G2 ;  and  Proc.  Inst.  Civil 
Eng.  1890,  42. 

The  first  bacteriological  tests  of  the  action  of  chloride  of 
lime  were  given  in  Koch's  work  "On  Disinfection,"  and  it 
was    shown    therein  that    anthrax   spores,   dried  on   to  silk 
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threads,  were  destroyed  by  a  five  days'  exposure  to  the 
action  of  a  5  per  cent,  solution  of  the  salt.  Subsequently 
Sternberg  and  Jaeger  have  published  the  results  of  obser- 
vations which  differ  in  certain  indicated  particulars  from 
those  of  Koch,  and  it  therefore  appeared  advisable  to 
undertake  a  fresh  inquiry,  which  the  author  has  carried  out 
under  the  guidance  of  Dr.  Koch.  Samples  of  chloride  of 
lime  were  procured  from  various  dealers,  and  in  all  cases 
the  material  used  was  taken  from  the  bottom  of  the  jar  or 
cask.  The  disinfecting  action  was  tested  by  exposing  the 
bacilli  of  typhoid  fever,  Asiatic  cholera,  anthrax,  and  two  other 
species,  immersed  in  alkaline  bouillon,  containing  1  per  cent, 
of  peptone  and0'5per  cent. of  common  salt, to  equal  volumes 
of  the  solution  of  chloride  of  lime.  The  liquids  were  well 
shaken,  and  samples,  withdrawn  after  the  lapse  of  1,  5,  10,  15, 
and  20  minutes,  and  at  longer  intervals,  were  submitted  to 
cultivation.  The  results  of  the  observations  are  set  forth  in 
a  series  of  tables,  as  also  those  of  a  further  set  of  experiments 
directed  to  test  the  deadening  powers,  as  respects  the 
development  of  micro-organisms,  of  the  chloride  solution. 
In  this  latter  respect,  the  influence  of  calcium  chloride  is 
insignificant.  A  third  scries  of  experiments  was  carried 
out  with  polluted  liquids  and  human  excreta,  and  from 
these  it  was  ascertained  that  a  5  per  cent,  solution  was 
capable  of  destroying  the  germs  present  in  diarrhcctic 
fa;ces  within  less  than  10  minutes.  From  the  first  set  of 
tests  it  was  shown  that  the  bacilli  of  cholera,  typhoid  fever, 
and  anthrax*  were  destroyed  by  a  solution  containing  not 
less  than  o-  12  per  cent,  of  chloride  of  lime  in  one  minute. 
Tlie  germs  of  staphylococcus  and  streptococcus  were 
rendered  incapable  of  further  development  by  exposure 
for  one  minute  to  a  0'2  per  cent,  solution  of  the  chloride  in 
bouillon. 


PATENTS. 


Improvements  in  the  Manufacture  or  Preparation  of 
Disinfectants  or  Antiseptics.  W.  Black,  Newcastle,  and 
\V.  I,,  liennoldson,  Jarrow.  Eng.  Pat.  8527,  May  22, 
1889.  id. 
Ix  a  previous  patent  (Eng.  Pat.  1969,  of  1888  ;  this  Journal, 
1889,  131)  the  manufacture  of  antiseptics  is  described, 
wherein  perchloride  of  mercury  is  incorporated  with  glaubei 
salt  or  equivalent  absorbing  salt.  The  efficiency  of  the 
disinfectant  or  antiseptic  is  now  further  enhanced  by  the 
further  incorporation  of  free  sulphuric  or  hydrochloric  acid, 
which  makes  the  action  of  the  perchloride  more  energetic, 
as  well  as  of  eucalyptus  oil  or  thymol  or  some  similar 
disinfecting  oil  or  essence.  The  proportions  preferred  are  : 
Perchloride  of  mercury  four  parts  by  weight,  sulphuric  or 
hydrochloric  acid  four  parts,  eucalyptus  oil  (or  its  equiva- 
lent) one  part,  indigo  (or  its  equivalent)  one  part,  and 
glauber's  salt  (sulphate  of  soda),  either  anhydrous  or  crystal- 
lised, or  both  together,  90  parts,  by  weight  respectively. 
The  colouring  matter  is  merely  added  for  the  sake  OI 
convenience,  as  it  is  an  advantage  in  practice  to  have  the 
material  or  its  solution  of  a  distinct  colour.  The  dis- 
infectant is  manufactured  in  the  form  of  a  liquid  or  solution 
or  in  a  dry  state,  and  made  up,  if  so  desired,  in  impervious 
packets  containing  anv  proper  quantities  for  use. 

_F.  YV.  T.  K. 


matches,  or  pastilles  out  of  the  mixture  or  using  it  in  lamps. 
Iodoform,  bromonaphthaleue,  and  chlorouaphthalene  are 
st:il.le  and  give  very  satisfactory  results,  but  the  patentees 
do  not  restrict  themselves  to  the  use  of  these  halogen  com- 
pounds. On  combustion  a  considerable  portion  of  the 
halogen  is  liberated  in  the  free  state.  For  general  hygienic 
j  purposes  combustible  material  containing  a  quantity  of 
!  haloid  compound  equal  to  1  or  2  per  cent,  of  the  free  haloid 
is  employed.  The  amount  of  halogen  evolved  can  be 
regulated  with  great  exactness  by  dissolving  a  known  weight 
of  the  halogen  compound  in  the  combustible  and  by  burning 
the  candle,  Se.  for  a  definite  time. — F.  W.  T.  K. 


A  New  Method  of  Producing  and  Liberating  Aerial  or 
Gaseous  Disinfectants.  G.  T.  Moody,  F.  \V.  Streatfeild, 
London.  Eng.  Pat.  19,309,  December  2,  1889.  id. 
Tins  invention  consists  in  the  production  of  free  haloids  for 
disinfection,  inhalation,  and  similar  purposes  by  incorporating 
a  certain  quantity  of  the  haloid  compound  with  a  convenient 
medium  such  as  paraffin,  wax.  fats,  oils,  and  other  com- 
bustible substances,  and  making  candles,  tapers,  night  rights, 

•  In  a  note  appended  by  the  author  In-  states  that  some  anthrax 
spores  recently  received,  with  such  high  powers  of  emhinuiee  as   to 

in'  capable  of  resisting  a  four  h.>urs   exposure  to  a  0*1  percent. 

solution  of  corrosive  sublimate  had  succumbed  in  41  hours  to  a 
5  per  cent,  solution  of  chloride  of  lime. 


Improvements  in  Toilet  or  Sanitary  Paper.     II.  Hannan, 
Glasgow.     Fng.  Pat.  19,638,  December  6,  1889.     id. 

To  ensure  the  sanitary  treatment  of  drains,  closets,  &c,  the 
toilet  paper  is  impregnated  with  antiseptic  substances  which 
have  no  injurious  effect  on  the  human  body.  Any  ordinary 
variety  of  soluble  antiseptic  matter  may  be  employed,  such 
as  earbolate  of  soda,  sulphate  of  zinc,  and  the  like.  A 
mixture  of  boracie  acid  with  borax  to  which  a  small 
proportion  (say  one-fortieth  of  its  weight)  of  salicylate  of 
sodium  or  other  soluble  salicylate  has  been  added,  is 
preferred.  The  liquid  or  dissolved  antiseptic  is  either  added 
to  the  pulp,  or  the  finished  tissue  paper  is  run  through  a 
trough  containing  the  solution,  or  is  passed  through  a  spray 
of  the  antiseptic  and  then  dried. — F.  \V.  T.  K. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTKACTS. 

Synthesis  of  Alcohol  Acids  of  the  Pyridine  Series. 
A.  Einhorn.     Per.  23,  219— 224. 

Sixce  cocaine  has  been  found  to  be  a  derivative  of 
u-]iviidyl-/3-lactic  acid,  the  author  has  paid  particular  atten- 
tion to  the  condensation  product  prepared  from  a-picoline 
and  chloral,  which  was  discovered  by  him  in  conjunction 
with  A.  Liebrecht  (Ber.  20,  1592). 

The  following  bodies  were  obtained  from  w-tricblor-a- 
hydroxypropylpyridine  as  raw  material.  By  treatment  with 
phosphorus  pentachloride  the  corresponding  hydrocarbon 
pyri'lvl-ii'-trichlcii  propylene,  C5H4CH  :  CH.CClg,  was  pro- 
duced with  elimination  of  water,  forming  prismatic  needles, 
melting  at  97°.  By  means  of  a  boiling  solution  of  caustic 
soda  the  raw  material  was  converted  into  pvridvl-a-lactic 
acid,  C5H4N.CHj.CHOH.COOH,  and  thereby  converting 
the  group  C'C'l,  into  COOH.  A  particularly  characteristic 
copper  salt  of  the  acid  was  prepared.  The  free  pyridyl- 
a-lactic  acid,  which  represents  the  carbon  acid  of  a-pieolyl- 
alkine  of  Ladenburg  (Ber.  22,  2584;  this  Journal.  1890, 
100).  and  crystallises  from  alcohol  in  transparent  prisms, 
melting  between  202°— 204°  < '.  Methyl  and  ethyl  ethers,  as 
well  as  platinum  and  gold  double  salts  of  the  were  arid, 
obtained. 

Pyridylacrylic  acid  (m.p.  202:—  203°  C.)  resulted  from 
the  treatment  with  alcoholic  potash,  which  docs  not  onlv 
eliminate  the  chlorine  from  the  ai-trichlor-o-hydroxypropyl- 
pyridine,  but  at  the  same  time  splits  off  water  and  also 
forms  some  pyridyl-a-lactic  acid.  A  number  of  ethers  and 
double  compounds  of  this  acid  were  also  prepared. 

Pyridyl-a-lactic  acid,  CJIX.CHOIl.fllJDoll. 
This  acid  is  obtained  along  with  pyridine-ethylene,  CSH4N, 
(Ladenburg's  vinylpvridine,  Ber,  22,  2583  j  this  Journal, 
1890,  99),  and  undecomposed  pyndyl-acrylic  acid,  by 
heating  the  latter  compound  with  anhydrous  acetic  arid  in 
a  scaled  tube  to  loo  C.  The  hydrobromide  of  pyridjl- 
(3 -  brompropionic    acid,    which    thus    results,    is    carefully 
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i  mposed  by  soda,  yielding  above  bodies.  The  free 
pyridyl-jS-lactic  acid  is  extremely  soluble  in  water,  and  tonus 
a  beautiful  copper  salt,  the  hydrochloride  crystallises  from 
air.. hoi  in  white  prisms,  melting  at  115 — 146    C. 

Pyridylglycerinic  acid,  C3H4N.CHOH.COOH,  is  formed 
l>v  oxidation  of  the  sodium  salt  of  the  acrylic  compound 


with  potassium  permanganate;  the  hydrochloride,  which 
contains  one  molecule  of  water  of  crystallisation,  melts  at 
189°— 190   C 

The  importance  of  the  relation  which  exists  between 
cocaine  and  its  compounds  and  the  bodies  prepared  by  the 
author  may  be  seen  from  the  following  table: — 


(II, 
(II      '\  C1I., 

■"   " 

C1I  ii     J  c  y 


\/       ^CHiCH.COOH 


CH3 
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CM  /\  CH2 
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CH 


\/ 

N 

I 
CH, 
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HOH.CH..COOH 


Ecgor.ine. 
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HO(COC6Hs).CH2.COOH 
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Bcnzoyl-ecgonine. 
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Ch'I       I  C.CHtCH.COOH 

Pyridylaerylic  acid. 
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Pyridyl-0-lactio  acid. 
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Benzoyl-pyridyl-0-lactio  acid. 


CH 
CH  ,/\  CH 

CH  I'     J  C.CHO(COC6H6).CHj.COOCH3 
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Benzoyl-pyridyl-/3-lactic  methylate.  . 


— O.  J.  S. 


On  Apiul.     J.  Ginsberg.     Ber.  23,  323—325. 

Referring  to  previous  investigations  on  the  subject  (Her. 
21,2516;  this  Journal,  1.888,399  and  583;  1889,  1007), 
author  gives  further  particulars  of  an  acid  obtained  by  the 
action  of  sulphuric  acid  and  manganese  dioxide  on  iso-apiol, 
to  which  he  gave  the  name  apenir  acid. 

The  yield  of  the  acid  being  a  very  bad  one,  author,  after 
trying  various  methods,  found  the  following  to  be  the  best. 
A  mixture  of  240  grms.  of  water,  60  grins,  of  sulphuric  acid, 
and  6  grins,  of  iso-apiol  are  brought  to  the  boil,  and  60  grms. 
of  commercial  manganese  dioxide  gradually  added,  and 
boiling  continued  for  four  hours.  On  extraction  with  ether, 
evaporation  of  the  latter,  conversion  into  ammonium  salt 
and  decomposition  with  hydrochloric  acid,  the  free  acid  is 
obtained  from  water  in  small  colourless  needles,  melting  at 
252°  without  decomposition.  Apiol  treated  in  the  same 
manner  does  not  yield  an  oxidation  product.  From  the 
formula  obtained,  C-H603,  aponic  acid  might  be  identical  with 
one  of  the  oxybenzoic  acids,  which  however  is  not  the  case, 
the  formida,  therefore,  may  also  be  C140i;06  or  CuH10O8. 

Iso-apiol  tested  after  Zeisel's  test  proved  to  contain  two 
(OCH3)  groups,  whereas  aponic  acid  does  not  contain  any. 
Aponic  acid  is  an  extremely  stable  compound,  which  is  not 
acted  upon  by  hydrochloric  or  bromic    acid  underpressure, 


and  is  not  even  attacked  by  a  mixture  of  nitric  and  sulphuric 
acid.  Phenylhydrazine  nor  hydroxylamine  do  form  a  con- 
densation  product  with  the  acid.  The  calcium,  silver,  and 
barium  salts  were  also  prepared,  the  latter  for  instance  having 
the  formula  CI4H10O6Ba  or  Ci4H806Ba.  The  silver  salt  and 
ethyl  iodide  yielded  an  ethyl  ether. — O.  J.  S. 


Some  Derivatives  of  Cantharidine.     F.  Anderlini. 
Ber.  23,  485—486. 
Tin.  author,  after  mentioning  work  which  had  been  done    l.\ 
Piccard  and  Homolka  in  order  to  throw  some  light  upon 
the  constitution  of  cantharidine,  describes  some  investigations 
made  by  him  in  that  direction. 

His  attempts  to  oxidise  cantharidine  by  means  of  fuming 
nitric  acid,  were  not  successful,  as  he  could  not  obtain  the 
product  free  from  undecomposed  cantharidine.  According 
to  experiments  made  by  Homolka  (Ber.  19,  1082)  it  was 
to  be  foreseen  that  cantharidine  would  enter  into  a  com- 
bination with  phenylhydrazine,  which  was  confirmed  by 
author.  On  heating  1  part  of  cantharidine  with  4  parts  of 
phenylhydrazine  and  2  parts  of  acetic  acid  (50  per  cent.) 
t0  130° — 140°  C.  two  bodies  were  obtained,  which  were 
separated    by    crystallisation    from     benzene.      The    more 
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soluble  part  which  was  purified  by  rcerystallisation  from 
alcohol  melts  at  237°— 238°  ('.  ami  is  "eantharidphenyl- 
hydrazoue  (C10H12O3.C6H5'N2H).  The  second  compound 
melts  at  130"— 131°' ('.  and  has  the  formula  C1GH21N402. 
On  heating  cantharidine  with  10  parts  of  strong  alcoholic 
solution  of  ammonia  in  a  sealed  tube  for  eight  hours  small 
prisms  were  obtained  which  gave  figures  corresponding  to 
the  formula  C,„H12(NH)03,  melting  at  200"— 201°  C.  In 
this  compound  one  of  the  oxygen  atoms  of  cantharidine  is 
substituted  by  an  imido  group. — O.  J.  S. 


Catalytic  Formation  of  Ammonia  from  Nitrates.     O.  Loew. 
Her.  23,  675-080. 

See  under  XV.,  page  634. 


•y*Conicetne,Conyrine,  ami  Inactive  Coniine.     V..  Lellmann 

and  W.  C.  Midler.  Ber.  23,  680-684. 
The  authors  have  confirmed  the  identity  of  the  substance 
coniceine  obtained  by  the  action  of  alcoholic  potash  on 
couine  chlorinated  at  the  nitrogen  atom  (this  Journal,  1889, 
636)  with  the  base  obtained  by  Hofmann  by  the  action  of 
bromine  and  sodium  hydrate  on  coniine,  and  called  7-coni- 
ce'ine.  Pure  coniceine  is  optically  inactive.  The  constitu- 
tional formula  for  this  body  previously  proposed  by  the 
authors,  viz.  : — 

CH2 
CIL  /\CH 


(11. 


t. en, .en. .en, 


NH 


Coniceine. 

is  confirmed,  for  by  distillation  of  its  zinc  double  chloride 
with  zinc  dust  it  i-  completely  converted  into  a-propyl- 
pyridine,  the  identity  of  which  was  established  by  an  analysis 
of  its  platinum  double  chloride.  This  salt  was  found  to 
melt  at  172°,  whilst  Ladenburg  gives  159' — 160°  as  its 
melting  point.  The  crystalline  form  of  the  two  preparations 
agned,  and  by  distilling  coniine  hydrochloride  with  zinc  dust 
and  converting  the  propyl-pyridine  obtained  into  the  double 
platinum  chloride,  this  was  also  found  to  melt  at  172°.  It 
appears  therefore  that  two  distinct  modifications  of  this  salt 
exist.  Some  7-conice'ine seems  to  be  formed  together  with 
com  line  when  coniine  hydrochloride  is  distilled  with  zinc 
dust.  Tin  and  hydrochloric  acid  reduce  coniceine  to  eonine 
— a  further  continuation  of  the  above  Formula.  The  product 
obtained,  like  Ladcnburg's  synthetically-prepared  coniine, 
was  inactive. — C.  A.  K. 


.Yew  Method  for  Preparing  Ethylsulphonic  Acid. 
V.  Mayer.     Her.  23,  908—912. 

Tin:  author  has  found  that  on  heating  concentrated  solutions 
containing  molecular  proportions  of  sodium  sulphite  and 
sodium  etbvlsulphatc  from  ll(f — 120°  in  a  closed  vessel, 
sodium  ethylsulphonate  is  obtained  according  to  the 
equation— 

C2H6S04Na  +  NagS03  =  CjHsS03Na  +  Na.Sti,. 

For  the  purpose  of  identifying  the  acid  obtained  in  this 
manner  the  following  salt-  were  prepared  and  examined  : — 

The  sodium  salt  «  .11  :,Slt,Xa  +  H30  forms  small  lamellar 
prvstals,  which  lose  water  on  healing.  The  double  salt 
-I  (  ,11  -Si  >,\aIXa.  II ,1  I  was  obtained  by  dissolving  two  parts 
of  anhydrous  sodium  ethylsulphonate  and  one  part  of  sodium 
iodide  in  hot  alcohol,  96°  Tr.  On  cooling  the  mass  Crystal- 
lises in  fine  silky  needles.  Although  this  salt  contains 
water  it  does  not  lose  weight  when  heated  to  100  .  but 
decomposes  at  a  higher  temperature.  The  barium  salt 
I  (  '  ,1 1  ,St  )  I  lbi  i  2  !l  ,0  was  prepared  by  decomposing  the 
sodium  salt  with  sulphuric  acid,  extracting  the  resulting 
ethylsulphonic  acid  with  alcohol,  saturating  with  barium 
carbonate,  filtering,  evaporating  the  filtrate  to  a  small  bulk. 


and  adding  alcohol  to  the  evaporated  mass.  On  standing 
the  barium  salt  crystallises  out  in  the  form  of  colourless 
lustrous  needles.  The  chloride  C.,H5S()XT  was  obtained  by 
mixing  the  anhydrous  sodium  salt  with  phosphoric  penta 
chloride,  adding  water  and  subjecting  the  resulting  oily 
product  to  fractional  distillation.     It  boils  at  171° — 17:'.  . 

— D.  B. 


A  By-product  in  the  Synthetical  Method  of  Preparation  of 
Cocaine.  C.  Liebermann  and  F.  Giescl.  Ber.  23, 
926—929. 

lv  a  previous  communication  (this  Journal,  1890,  543) 
the  authors  described  a  by-product  obtained  in  the  prepara- 
tion of  cocaine,  which  appeared  closely  allied  to  the  dextro- 
rotatory cocaine  obtained  by  Einhorn  and  Marquardt  (this 
Journal,  1890,  543).  There  were,  however,  some  points  of 
difference  in  the  two  products  and  their  derivatives,  and  in 
order  to  establish  the  identity  or  otherwise  of  the  two  bodies 
the  authors  have  prepared  dextro-rotatory  cocaine  accord- 
ing to  the  directions  of  Einhorn  and  Marquardt,  and 
compared  itsproperties  with  the  base  obtained  by  themselves. 
The  two  bodies  appear  identical  in  every  respect ;  both  the 
bases  were  obtained  in  a  crystalline  condition,  and  the  slight 
solubility  of  their  nitrate  in  water,  which  had  previously 
appeared  to  distinguish  the  two  products,  is  characteristic 
of  them  both.  The  by-product  is  therefore  isomeric  with 
cocaine. — C.  A.  K. 


Preparation  and  Properties  of  Aricine.     H.  Moissan  and 
E.  Laudrin.    Compt.  Rend.  HO,  469—471. 

The  authors  have  extracted  2  kilos,  of  the  alkaloid  aricine, 
first  discovered  by  Pclletier  andCoriol  ill  the  bark  known  as 
Cusco  cinchona,  or  arica  hark.  The  bark  used  by  the 
authors  contained  neither  quinine  nor  cinchoniiie,  but  from 
3  to  3"5  per  cent,  of  aricine,  a  much  larger  proportion  than 
that  recognised  by  previous  experimenters.  To  extract  it  the 
powdered  bark  is  mixed  with  10  per  cent,  of  lime  and  the 
same  quantity  of  strong  caustic  soda,  and  the  mixture 
nearly  dried  on  a  water-bath.  The  residue  is  repeatedly 
extracted  with  ether,  and  the  ethereal  solution  precipitated 
by  addition  of  sulphuric  acid,  when  a  cheesy  yellow 
sulphate  of  aricine  separates.  This  is  dissolved  in  boiling 
water,  and  the  crude  alkaloid  precipitated  by  ammonia  as  a 
resinous  substance.  This  is  powdered,  and  crystallised  two 
or  three  times  from  boiling  alcohol.  Analysis  leads  to  the 
formula  ((V,H.;,.X.,04)  which  is  that  already  adopted  by 
Gerhardt.  The  pure  alkaloid  is  insoluble  in  water,  soluble 
in  90  per  cent,  alcohol  (which  dissolves  10  grms.  per  litre  at 
15' and  90  grins,  at  the  boiling  temperature),  and  soluble  in 
ether  (30grms.  per  litre  at  IS") ;  it  melts  at  188°— 189°.  The 
rotatory  power  in  alcoholic  solutionis  [a]D  =  —58°  18'  and 
in  ethereal  solution  [a]„  =  —  92°  30'.  The  hydrochloride  in 
alcoholic  solution  has  a  rotatory  power  of  Tajp  —  +  14°  307. 
The  melting  point  and  optical  properties  thus  differentiate 
the  alkaloid  from  its  isomer  cusconine. — J.  M.  II.  M. 


Fluoroform.    Meslans.    Compt.  Bend.  110,  717  —  719. 

Iodoform  (2  parts),  silver  fluoride  (2  parts),  and  chloro- 
form (1  part)  are  mixed  in  a  flask  kept  well  cooled  by  iced 
waterand  connected  with  a  lead  woim  (cooled  down  to  — 23°) 
leading  to  a  U-tube  containing  dry  silver  fluoride  heated  to 
100°.  When  the  temperature  of  the  water  around  the  flask 
is  slightly  raised  a  colourless  gas  is  steadily  evolved  and 
may  be  collected  in  glass  jars  over  mercury.  It  is  freed 
from  chloroform  by  prolonged  contact  with  dry  caoutchouc, 
and  from  a  trace  of  carbon  monoxide  by  cuprous  chloride. 
Fluoroform  has  an  agreeable  odour  resembling  chloroform  j 
it  burns  witli  some  difficulty,  forming  hydrogen  fluoride, 
and  imparting  a  blue  colour  to  the  flame.  It  is  sparingly 
soluble  in  water,  chloroform,  and  benzene,  but  dissolves  in 
about  one-fifth  its  volume  of  alcohol. 

It  may  be  liquefied  by  a  pressure  of  40  atmospheres  at 
20  ,  and  if  more  Strongly  compressed  and  released,  it 
solidities.  When  heated  in  a  sealed  tube  with  alcoholic 
potash,  it  is  decomposed  into  potassium  fluoride  and 
formiate. 
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Sodium  burns  with  brilliancy  when  heated  in  this  gas, 
carbon,  sodium  fluoride,  and  methane  being  formed. 

The  action  of  dry  silver  fluoride  on  iodoform  containing 
no  admixture  of  chloroform  gives  rise  to  a  gaseous  fluoriodo- 
form  which  is  now  under  investigation.— S.  B.  A.  A. 


Sulpho-conjugated    Phenols    derived  from    Camphor. 
P.  Cazeneuve.     Compt.  Rend.  HO,  719—722. 

The  action  of  concentrated  sulphuric  acid  on  camphor  is 
known  to  result  in  the  formation  of  camphoroue,  but  the 
simultaneous  formation  of  sulphonic  derivatives  lias  hitherto 
been  overlooked.  When  camphor  is  heated  with  concen- 
trated sulphuric  acid,  the  camphoroue  removed,  and  the 
largely  diluted  acid  liquid  saturated  with  barium  carbonate 
and  filtered,  the  solution  is  coloured  faintly  violet  by  ferric 
chloride,  and  yields  on  evaporation  small  quantities  of  a 
difficultly  crystallisable  barium  salt  of  a  sulphonic  acid. 

By  heating  camphor  monochloride  (100  grms.)  with 
concentrated  sulphuric  acid  (500  grms.)  to  30°,  a  solid  (A) 
and  three  liquid  syrupy  compounds  (B,  C,  D)  may  be 
isolated,  all  of  which  dissolve  in  water,  arc  inactive  to  light, 
give  the  phenol  reactions  with  ferric  salts  and  acetic 
anhydride,  and  contain  sulphur  in  the  sulphonic  state,  only 
removable  by  fusion  with  potash. 

The  formula  found  for  (A)  is  CsH13.SOj.(OHs).Ol  both 
of  the  hydroxy  Is  being  alcoholic  ;  for  (B) — 

C,0H14(SOX>H).OH.O; 
for   (C),   C,nH„(S02OH)3.6H.05.     No  formula    has   yet 
been  determined  for  (D). 

The  author  points  out  that  the  formation  of  these  com- 
pounds is  a  proof  that  the  terebene  series  contains  the 
benzene  nucleus. —  S.  B.  A.  A. 


Some  Compounds  of  Chlorides  of  Mercury  with  Ammonia. 
G.  Andre.  Bull.  Soc.  Chim.  1889,  2,  145— 153.  (Sec 
also  this  Journal,  1889,  915  and  916.) 

When  the  compound  NH.,HgCl.HgCl;  is  heated  to  130° 
in  a  vacuum,  nitrogen  is  slowly  evolved,  and  between  160" 
and  230"  it  is  accompanied  by  ammonia.  Beyond  this 
temperature  nitrogen  is  mainly  given  off.  Mitscherlich 
succeeded  at  one  stage  in  isolating  the  compound  2  XHgXl. 

The  action  of  potash  and  dilute  sulphuric  on  the  com- 
pound X  H.HgCl .  HgCL  decomposes  it,  and  in  both  eases 
the  same  amount  of  nitrogen,  in  form  of  ammonia  (4  -3  per 
cent.),  evolved.  If  treated  with  sulphuretted  hydrogen 
all  the  nitrogen  is  evolved  as  ammonia.  Potassium  chloride 
dissolves  the  compound,  and  this  solution  may  be  readily 
analysed.  It  is  treated  with  sulphuretted  hydrogen,  the 
mercury  separated  as  sulphide,  and  the  filtrate  boiled  with 
caustic  alkali,  and  the  ammonia  collected  and  titrated.  The 
chlorine  may  be  determined  by  heating  with  lime  to  redness, 
or  by  dissolving  the  compound  in  ammonium  sulphate, 
adding  acetic  acid,  precipitating  the  mercury  with  sul- 
phuretted hydrogen,  and,  after  getting  rid  of  the  gas, 
titrating  the  chlorine. 

Ammonium  chloride  dissolves  the  compound,  forming 
an  addition  product  NH5HgCl  +  NHgCl  =  (XH3)„HgCl2. 

The  chloramide  is  decomposed  by  boiling  water,  giving 
a  compouud  XH,(HgOHg)Cl,  which  dissolves  in  cold 
ammonium  chloride,  but  not  in  a  hot  solution. 

If  the  equivalent  of  potash  is  first  added  to  mercuric 
chloride  before  the  addition  of  ammonium  chloride,  the 
chloride  of  tetramercurammonium,  XHgXl,  forms  part  of 
the  precipitate.  On  the  other  hand,  ammonia  has  a 
tendency  to  react  with  mercuric  chloride  and  to  form  the 
chloramide,  which  again  is  decomposed  by  water,  forming 
XH.,(HgOHg)Cl.  The  precipitate  may  consist,  therefore, 
of  the  three  compounds,  XHgXl,  NH2HgCl,  and 
XH.;(HgOHg)Cl.  This  result  appears  from  the  analyses, 
which  do  not  correspond  to  any  simple  formula. 

On  adding  ammonium  chloride  solution  to  freshly  pre- 
cipitated mercuric  oxide,  formed  by  adding  caustic  potash 
to  mercuric  chloride,  the  yellow  tint  of  the  oxide  becomes 
paler,  and,  after  two  hours'  shaking,  the  precipitate  is 
perfectly   colourless.      The   precipitate,  when  washed  and 


dried,  contains  three-fifths  of  the  nitrogen  of  the  ammonia 
salt.     The  following  reaction  may  occur — 

5  XH4C1  4  5  HgCI.  +  5  Iv.,0  = 
2XHX1  +  10KC1  +  5H.O  +  XHgXl  +  NHjHgCl. 

Whenever  ammonium  chloride  is  present  with  tetra- 
mercurammonium chloride,  the  former  disappears  according 
to  the  reaction  XHgXl  +  NHgCl  =  2  NH2HgCl. 

This  being  the  case,  and  the  chloramide  undergoing  de- 
composition with  water  forming dimcrcuramnionium  chloride, 
the  formula  of  the  precipitate  may  be  represented  as 
follows,  which  agrees  with  the  analyse! — 

XHgXl  +  ZNHj.HgCl  +  NH2(HgOHg)CI. 

But  if  the  ammonium  chloride  is  first  added,  and 
subsequently  the  potash,  then  the  light  yellow  precipitate 
remains  unaltered,  and  the  precipitate  has  the  formula — 

XHgXl  +  XHJfgCI  +  NHs(HgOHg)Cl. 

When  less  ammonium  chloride  is  employed  in  the  first 
reaction,  it  requires  longer  for  the  precipitate  to  become 
white,  and  only  one  quarter  of  the  nitrogen  is  taken  up. 
The  precipitate  corresponds  to  the  formula — 

2  XHgXl  +  NHoHgCl  +  NH2(HgOHg)Cl. 

If  the  reaction  occurs  at  the  boiling  point  of  water,  the 
compound  XHgXl,  being  stable,  and  the  chloramide  being 
converted  into  dimercurammouium  chloride,  the  product 
will  consist  of  equal  molecules  of  the  bodies  — 

XHgXl  4   NHj(HgOHg)Cl. 

When  ammonia  is  allowed  to  act  upon  a  mixture  of 
freshly  precipitated  mercuric  oxide  and  chloride,  the  filtrate 
contains  no  nitrogen.     The  reaction  takes  place  as  follows  : — 

4  HgClj  +  3  K_,(  l  4  2  XIIj  = 
XHgXl  4  XH,~(HgOHg)Cl  4  6  KC1  4  2  HX>. 

This  compound  of  equal  molecules  of  the  two  salts  is 
very  stable. 

If  a  mixture  of  mercuric  chloride,  ammonia,  and  potash  be 
made,  the  two  former  being  in  excess,  the  precipitate,  which 
changes,  on  shaking,  from  yellow  to  white,  takes  up  two- 
thirds  of  the  nitrogen  in  the  form  of  ammonium  chloride. 
The  compound  appears  to  have  the  formula — 

XHgXl  4  2  XHoHgC'l  4  XH.,(HgOHg)Cl. 

If  the  ammonia  alone  is  in  excess,  the  amount  of  mercury 
in  the  precipitate  increases  and  the  chloramide  disappears. 
The  formula  here  is  XHgXl  4  2  XH,(HgOHg)Cl. 

When  potash  is  added  to  the  chloramide  there  is  no 
change  of  colour  in  the  precipitate.  From  the  quantity  of 
ammonia  found  in  the  filtrate,  the  following  reaction  probably 
occurs  : — 

KX>  4  4  XH,HgCl  =  2  XHgXl  4  2  KC1  4  2  XH,  4  H.,0. 

—J.  B.  C. 


The.   Alkaloids    of   Cod   Lifer    Oil.     A.  Guiltier    and    L. 
llourgues.     Bull.  Soc.  Chim.  1889,  2,  213—238. 

In  pursuance  of  the  work  of  one  of  the  authors  on  the 
prevalence  of  leucomaines  in  the  animal  economy,  a  research 
was  begun  on  the  question  of  the  presence  of  alkaloidal 
bodies  in  cod-liver  oil,  and  their  therapeutic  value.  The  oils 
to  which  most  attention  was  paid  were  the  light  brown  samples 
which  are  generally  admitted  to  be  the  most  active.  Such 
oils  are  not  obtained  by  extraction  from  the  perfectly  fresh 
livers,  but  are  produced  after  a  certain  fermentative  change, 
distinct  from  putrefaction,  has  taken  place  which  causes 
them  to  contain  biliary  products.  The  sample  worked  upon 
came  from  Bergen,  and  its  purity  was  assumed  from  the 
evidence  afforded  by  its  direct  origin,  its  specific  gravity 
(•928  at  15°  C),  its  rise  of  temperature  with  sulphuric 
acid  (89-3°  C),  and  by  its  remaining  fluid  at  0°  C.  After 
many  experiments  and  the  qualitative  proof  of  the  presence 
of  alkaloids,  the  following  plan  was  adopted  for  their 
extraction :  100  kilos,  of  the  oil  were  extracted  with  an 
equal  volume  of  35  per  cent,  alcohol  containing  3  grms. 
of  oxalic  acid  per  litre,  by  shaking  in  20  bottles  of  a 
capacity  of  15  litres  each.  Oxidation  was  prevented  by 
replacing   the    air   by   carbon   dioxide.      The   extract   was 
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nearly  neutralised  with  milk  of  lime,  filtered,  and  distilled 
in  vacuo  at  lo  C.  When  the  bulk  of  the  solution  had 
been  reduced  to  one-twentieth,  lime  was  added  to  complete 
neutrality  and  the  evaporation  finished  in  vacuo.  The 
residne  was  treated  with  83  per  cent,  alcohol,  the  solution 
filtered,  distilled  in  vacuo,  potash  added  to  the  residue  and 
the  bases  thus  freed  shaken  out  with  ether.  From  their 
ethereal  solution  they  were  precipitated  by  powdered  oxalic 
acid,  the  oxalates  washed  with  ether  and  dried.  By  this 
means  5:i  grms.  of  oxalates  were  obtained,  and  subsequent 
examination  of  the  extracted  oil  showed  it  to  be  almost 
free  from  basic  constituents.  It  appears,  therefore,  that 
the  light  brown  oil  contains  as  much  as  0-5  grin,  of  mixed 
alkaloids  per  kilo.,  equivalent  to  about  6*5  mgrms.  in  a 
spoonful  weighing  13 •  5  grms.,  whereas  the  almost  colour- 
less specimens  gave  no  ponderable  quantity  when  as  much 
as  10  kilos,  were  treated.  From  52  grms.  of  the  crude 
oxalates  26 •  5  grms.  of  free  dried  alkaloids  were  obtained. 
By  fractional  distillation,  anil  crystallisation  of  the  chloro- 
platinatcs,  there  were  separated  and  identified  : — 

(1.)  Butylamine,  consisting  chiefly  of  normal  butylamine, 

but  having  its  boiling  point  raised  by  the  presence  of  a 
little  aniylainine.  Its  physiological  action  was  tried  on  a 
young  guinea-pig,  0'025  gnu.  being  injected,  producing 
stupor  and  increasing  the  secretion  of  urine. 

(2.)  Aniylainine,  found  to  be  chiefly  iso-amylamine, 
corresponding  to  fermentation  amy]  alcohol.  It  was  extremely 
poisonous,  I  mgrni.  of  the  hydrochloride  subcutaneously 
injected   into  a  greenfinch  causing  death  in  three  minutes ; 

smaller  doses  increase  the  tlow  of  urine. 

(:s.)  Hexylamine,  having  a  physiological  action  similar  to, 
but  weaker  than  that  of  amylamine. 

(4.)  Dihydrolutidine,  a  new  base  forming  about  one- 
ninth  of  the  total  quantity  of  alkaloids  extracted  from  the 
oil,  being  obtained  from  the  fraction  boiling  between  198° 
and 200° at  770  mm.  Analysis  gave  the  figures  C  =  77'31, 
H  =  1 1 ' •  1 7 ,  N'  =  12-52  parts  per  cent,  n  spectively,  instead 
of  the  theoretical  vainest;  =  77-07, H  =  10-09,N  =  12-84, 
which  correspond  to  the  formula  ('-IlnX,  lutidine  being 
<'71I,|X.  Its  vapour  density  determined  by  Victor  Meyer's 
method,  using  a  bath  of  diphenylamine  vapour,  was  3*3 
instead  of  3 "8.  It  is  a  colourless  somewhat  oily  liquid, 
alkaline  and  caustic,  with  a  pungent  but  not  disagreeable 
odour.  It  absorbs  carbon  dioxide  from  the  air  and  is 
slightly  soluble  in  water.  Its  boiling  point  is  199°  C.  (eorr.). 
The  hydrochloride  crystallises  in  ill-defined  needles  or  plates, 
has  a  bitter  taste,  is  very  soluble  in  water  though  not 
deliquescent,  and  in  aqueous  solution  is  partially  dissociated 
at  100°  C.  The  nitrate  reduces  silver  nitrate  just  as  the 
hydropyridines  do  (Hofmann),  The  sulphate  is  somewhat 
bitter,  odorous,  and  deliquescent,  and  crystallises  in  needles 
arranged  in  stellate  groups.  The  chloroplatinate  is  a 
canary-yellow  salt  crystallising  in  needles  or  lozenge- 
shaped  plates,  soluble  in  hot  water,  but  sparingly  in  the 
cold ;  it  loses  hydrochloric  acid  when  boiled  with  water. 
The  double  salt  formed  with  gold  chloride  forms  thin 
lozenge-shaped  plates,  or  in  needles  disposed  fan-wise. 
When  dihydrolutidine  is  mixed  with  a  slight  excess  of 
methyl  iodide  in  the  cold,  a  confused  mass  of  crystals  of 
mcthyldihydrolutidine  iodide  separates  out,  from  which  weak 
potash  liberates  inethy  Idihydrolutidine,  which  is  one  of  the 
dihydrocollidincs  already  known.  Unlike  the  products  of 
the  action  of  methyl  iodide  on  most  of  the  pyridine  bases, 
niethyldihydrolutidine  does  not  give  a  red  colouration  with 
strong  hot  caustic  potash.  From  its  behaviour  on  oxidation 
with  potassium  permanganate,  and  the  nature  of  the  pro- 
ducts, the  authors  are  of  opinion  that  dihydrolutidine 
contains  two  side  chains,  and  corresponds  to  the  formula 
C6H3(H)(CTI:,)jNlI,  and  may  be  regarded  as  a  dimethyl- 
dihydropyridine.  Dihydrolutidine  is  fairly  toxic  ;  a  dose  of 
0'07  grm.  per  kilo,  first  caused  trembling  and  excite- 
ment, followed  by  depression  and  partial  paralysis,  when 
administered  to  a  guinea-pig.      Death  commonly  follows. 

(5.)  Aselline,  (J._.., I Ir >.'.,. — After  the  separation  of  the 
above-mentioned  l>a-os  by  distillation,  a  new  fixed  base, 
yielding  a  sparingly  soluble  chloroplatinate,  is  obtained  as 
a  greyish  amorphous  non-hygroscopic  mas*,  becoming 
yellowish  when  exposed  to  air  and  light.     It  has  a  density 


of  1-05,  and  fuses  to  a  brown  liquid  with  an  odour  re- 
calling that  of  certain  ptomaines.  It  is  only  slightly 
soluble  in  water  (yielding  an  alkaline,  slightly  bitter 
solution,  from  which  it  is  precipitated  by  potash),  but  is 
easily  soluble  in  ether  and  alcohol.  Concentrated  sulphuric 
acid  gives  a  faint  red  colouration,  soon  becoming  brown. 
Its  salts  arc  partially  dissociated  by  water,  the  base  being 
precipitated.  The  hydrochloride  crystallises  in  small  con- 
fused crosses,  and  is  rather  bitter.  It  forms  a  double  salt 
with  gold  chloride,  sparingly  soluble,  and  depositing 
metallic  gold  on  heating  il-  solution,  a  while  one  with 
mercuric  chloride,  and  a  yellow  easily  alterable  compound 
with  platinic  chloride.  Aselline  constitutes  about  one- 
fifteenth  of  tin-  total  bases;  with  regard  to  its  physiological 
action,  a  small  dose  produces  stertorous  breathing  and 
stupor;  a  large  one,  convulsions  and  death. 

(G.)  Sforrhuinc,  C,,,1L-X~,. — The  chloroplatinate  of  ibis 
new  base  is  more  soluble  than  that  of  aselline  and  is 
obtained  after  the  removal  of  the  latter.  The  base  is  a 
yellowish  oily  liquid  with  an  odour  of  Seringa  flowers. 
It  is  slightly  soluble  in  water,  freely  soluble  in  alcohol  and 
ether,  strongly  alkaline,  and  absorb*  carbon  dioxide  from  the 
air.  It  precipitates  cupric  salts  but  does  not  redissolvc  the 
precipitate.  Its  hydrochloride  crystallises  in  needles  forming 
stellate  groupings  and  is  very  deliquescent ;  the  double  salt 
with  gold  chloride  is  easily  reduced  on  heating  its  solution  ; 
that  with  mercuric  chloride  is  soluble,  while  the  chloro- 
platinate crystallises  in  feathery  needles  sometimes 
agglomerated  with  rounded  masses.  Its  physiological  action 
is  of  especial  interest,  inasmuch  as  it  forms  rather  more  than 
a  third  of  the  total  bases,  and  thus  any  activity  that  it  may 
possess  would  largely  account  for  the  therapeutic  value 
of  the  oil.  Its  toxicity  is  slight  but  it  is  a  powerful  diuretic 
and  sudorific.  It  greatly  aids  assimilation  and  increases  the 
appetite.  29  mgrms.  injected  as  hydrochloride  into  a 
guinea-pig  weighing  235  grms.  caused  micturition  no  fewer 
than  five  times  in  2  hours  12  minutes,  the  animal  losing 
12-5  grms.  This  corresponds  to  the  passage  of  3,872  grms. 
in  the  ease  of  a  man,  the  normal  maximum  being  1. 400 grms. 
in  two  hours.  Morrhuine  then  is  the  characteristic  active 
constituent  of  cod-liver  oil. 

Besides  these  alkaloids  there  are  found  in  the  alcoholic 
extract  from  cod-liver  oil  several  complex  lecithins  and 
other  organic  bodies  containing  phosphorus, which  doubtless 
add  to  the  medicinal  properties  of  the  oil  by  presenting  that 
element  in  an  easily  assimilable  form.  In  the  original 
extraction  of  the  oil  by  alcohol,  certain  acids  are  removed 
from  it  as  well  as  the  bases,  and  remain  as  potassium  salts 
after  the  latter  have  been  shaken  out  by  ether  in  the  scheme 
of  extraction  detailed  above.  They  can  be  obtained  by  acidu- 
lation  by  sulphuric  acid,  and  comprise  formic  and  butyric 
acids,  phosphoric  and  glycerin-phosphoric  acids,  and  moriii  uic 
acid,  the  most  important  in  therapeutic  effect.  Morrhuic 
acid,  (',,11,, NO,,  is  probably  contained  in  the  oil  in  the  form 
of  lecithins  or  similar  bodies,  from  which  it  separates  on 
evaporating  the  acidulated  alcoholic  extract.  When  purified 
it  crystallises  in  dirty  yellow  prisms  or  plates.  It  is  slightly 
soluble  in  water,  freely  soluble  in  alcohol,  and  behaves  both 
as  an  acid  and  base,  combining  with  both  alkalis  and  acids. 
It  forms  double  salts  with  platinum  and  gold  chlorides. 
From  its  behaviour  on  distillation  with  alkalis  and  oxidation 
with  permanganate  the  authors  believe  it  to  contain  the 
pyridine  nucleus,  and  one  carboxyl  group  united  with  that 
nucleus  indirectly,  and  assign  to  it  the  formula — 

(II 
1IC  /\  COH 


IK 


CCCiyCOolI 


XII 


The  Qaduine  of  De  .Tough  Seems  to  be  identical  vviili 
morrhuic  acid,  although  stated  by  him  lo  contain  no 
nitrogen.  The  physiological  action  of  morrhuic  acid  was 
found  to  be  to  increase  the  appetite  and  renal  secretion, 
'fhe  latter  properi  v  is  pari  icnlarh  striking  when  a  guinea- 
pig  is  used  for  experiment,  as  normally  the  urine  of  that 
animal  is  turbid  and  scanty,  becoming  clear  and  abundant 
after  the  administration  of  the  dose. 
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Cod-liver  oil  may,  therefore,  be  regarded  as  a  vehicle  and 
.storehouse  for  quite  a  number  of  active  principles  tending 
to  increase  excretion  and  appetite,  while  presenting  a 
certain  quantity  of  food  substances  in  a  highly  assimilable 
form.— B.  B. 


On  p-Mydroxyquinolinesulphonic  Acid.  A.  Clans  and  M. 
Posselt.  J.  prakt.  Chern.  41,  158— 1G0.  (See  Monatsh. 
10,  804,  and  J.  prakt.  Chem.  41,  41.) 

The  authors  describe  briefly  the  above-named  acid  and  its 
salts — p-hydroxyquinolinesulph(mic  acid — 

C9H5(OH)NS03H  +  \  II  ,<). 

In  yellow  needles  decomposing  at  270°,  with  difficulty 
soluble  in  water,  soluble  in  alcohol,  dilute  hydrochloric 
arid  and  glacial  acetic  acid.  Insoluble  however,  in  ether, 
benzene,  &c.  The  acid  forms  no  dyes  with  diazo-compounds. 
It  forms  basic  and  normal  salts  of  the  alkalis.  The  normal 
sodium  (I  mol.  H20)  and  potassium  (I  mol.  H20)  salts  are 
described.  A  mono-  and  di-hromo  derivative  were  obtained 
with  1  and  2  mols.  respectively  of  bromine,  both  occur  in 
needle-shaped  crystals,  the  latter  being  insoluble  in  water 
but  soluble  in  alcohol. — 1).  A.  S. 


Action  of  Ammonium  Formate  on  Ketones.     R.  Leuokart. 

J.  prakt.  Chem.  1890,  41,  330—340. 
Aromatic  aldehydes  and  ketones,  on  heating  with  ammo- 
nium formate,  are  first  reduced,  owing  to  the  liberation  of 
carbon  monoxide,  and  then  converted  into  the  corresponding 
base.  Benzophenone,  for  example,  gives  benzhydrylamine, 
(GjH5);CH.NH2>  whilst  acetophenoue  yields  phenylethyl- 
ftmine,C6H6.CH(CH3).NH3.  The  reaction  is  in  some  cases 
rather  complicated  ;  benzaldehyde,  for  example,  gives  not 
only  benzylamine,  but  also  formylbenzylamine,  dibenzyl- 
amine,  formyldibenzylamine,  and  large  quantities  of  tri- 
benzylamine. 

Benzil,  phenanthraquinone,  and  benzoin,  yield  nitrogenous 
condensation  products  on  heating  with  ammonium  formate, 
whilst  anthraquinone  is  simply  reduced  to  anthracene. 

Three  bases  are  formed  when  acetone  is  heated  with 
ammonium  formate  (IV  parts)  at  200° — 210°  for  five  hours. 
These  compounds  can  be  isolated  as  follows: — The  crude 
product,  which  is  a  yellowish  brown  oil  with  a  powerful 
coniine-like  smell,  is  mixed  with  excess  of  soda  and  the 
bases  distilled  with  steam ;  the  distillate  is  acidified  with 
hydroehlorie|aeid,  concentrated  by  evaporation,  then  rendered 
strongly  alkaline  with  soda,  the  liberated  bases  extracted 
with  ether,  dried  over  caustic  soda,  and  fractionated. 

The  fraction  boiling  at  155° — 156°,  which  represents  about 
9  per  cent,  of  the  acetone  employed,  is  a  colourless  strongly 
basic  oil,  with  a  slight  alkaloid-like  odour ;  it  has  the 
composition  of  a  tetrahydroeollidine,  CSH15N. 

The  fraction  boiling  at  195° — 200°  is  a  yellow  strongly 
basic  oil, ■'with  a  very  powerful  disagreeable  smell;  it  has 
the  composition,  C10H19N". 

The  fraction  boiling  at  260°— 270"  is  also  a  yellowish- 
brown,  strongly  basic  oil  with  a  very  powerful  disagreeable 
smell ;  its  composition  is  C10H19N. 

These  three  compounds  arc  probably  members  of  a 
homologous  series  of  bases  nearly  related  to  the  pyridine 
bases  or  their  reduction  products  ;  this  is  shown  not  only 
by  their  composition,  but  also  by  their  strongly  basic 
character,  anil  their  peculiar  coniine-like  smell,  which 
properties  they  have  in  common  with  the  coniceines  C8H1SN, 
para-coniine,  triacetonine,  and  other  bases  of  like  nature. 
Their  method  of  formation  also  shows  that  the  basis 
described  above  are  probably  pyridine  derivatives,  as  such 
compounds  can  be  obtained  by  the  action  of  ammonia  on 
acetone.  The  bases  containing  oxygen,  for  example,  which 
are  obtained  by  heating  acetone,  or  a  mixture  of  acetone 
and  an  aldehyde  with  ammonia,  are  hexahydropyridine 
derivatives,  as  has  been  shown  by  Heintz  and  E.  Fischer, 
whilst  from  acetone  and  aldehyde  ammonia,  and  from 
mesityl  oxide  and  ammonia  trimethylpyridine  is  obtained. 

The  boiling  point  of  the  base  C8H,-,N,  described  above  is 
also  very  near  to  that  of   the   isomeric  o-coniceine,  with 


which,  however,  it   is  not   identical,  as  o-conico'ine  solidifies 
at  35°. 

These  experiments  show  that  ammonium  formate  and 
ammonia  act  on  acetone  in  a  similar  maimer,  hut  that  the 
former  has,  at  the  same  time,  a  reducing  action ;  the  further 
investigation  of  the  compounds  described  above  is  delayed 
owing  to  the  difficulty  of  preparing  them  in  large  quantities. 

— F.  S.  K. 


Pyridine  and  its  Relations  to  Quinoline,  Isoquinoline,  and 

the   Alkaloids.     A.  Edinger.     J.  prakt.  Chem.  1890,  41 
34 1—359.  ' 

The  halogen  alkyl  additive  compounds  of  certain  alkaloids 
are,  as  is  well  known,  by  the  action  of  freshly  prepared 
moist  silver  oxide,  under  suitable  conditions,  converted  into 
quaternary  bases,  which  are  soluble  in  water,  combine  with 
carbon  dioxide,  and  form,  with  acids,  salts  which  are  identical 
with  the  corresponding  halogen  alkyl  additive  product  of 
the  alkaloid,  are  not  decomposed  by  dilute  ammonia,  and 
form  crystalline,  anhydrous,  very  stable  double  salts, 
identical  with  the  corresponding  double  salts  of  the  halogen 
additive  products.  These  double  salts,  when  treated  with 
alkalis,  yield  a  base  which  is  quite  different  to  that  obtained 
by  means  of  silver  oxide,  and  which  behaves  in  all  respects 
like  a  tertiary  base  ;  it  is  almost  insoluble  in  water,  does 
not  combine  with  carbon  dioxide,  and  its  halogen  salts  are 
not  identical  with  the  corresponding  alkyl  halogen  additive 
compound. 

Isoquinoline  behaves  in  this  respect  like  many  alkaloids, 
so  that  an  isoquinoline  nucleus  is  probably  present  in  many 
of  these  compounds  ;  quinoline,  on  the  other  hand,  does  not 
Bhow  a  like  behaviour  as  the  bases,  obtained  by  decom- 
posing its  halogen  alkyl  additive  compounds  with  alkalis, 
3  ield  with  acids,  salts  which  are  identical  with  the 
original  alkyl  halogen  additive  products.  These  salts  do 
not  give  quaternary  bases  with  silver  oxide,  but  liases,  the 
halogen  salts  of  which  are  identical  with  the  halogen  alkyl 
additive  compounds  of  quinoline. 

The  behaviour  of  pyridine  has  been  investigated  in  this 
direction,  and  the  author  finds  that  pyridine  behaves 
exactly  like  the  alkaloids  and  isoquinoline.  It  would  seem, 
then,  that  the  so-called  pyridine  ring  inquiuoline  is  differently 
constituted  to  that  in  pyridine  itself, — F.  S.  Iv. 


On  the  Germination  of  the  Seed  of  the  Castor- Oil  Plant 
(Rieinus  communis).  J.  R.  Green.  Proc.  Roy.  Soc.  47 
146—147.  ' 

A  fkrment  exists  as  a  zymogen  in  the  resting  seed,  which 
is  readily  developed  by  warmth  and  weak  acids  into  an 
active  condition,  and  splits  up  the  fat  into  glycerin  and 
(chiefly)  ricinoleic  aeid.  Further  changes,  brought  about  by 
the  protoplasm  of  the  endosperm  cells,  form  from  the  latter 
a  lower  carbon  acid,  soluble  in  water,  and  crystalline.  The 
proteids  of  the  seed,  globulin  and  albumose,  are  split  up  by 
another  ferment,  with  formation  of  peptone  and  asparagin. 
The  reserve  materials  absorbed  by  the  endosperm  are  a 
crystalline  acid,  sugar,  asparagin,  and,  perhaps,  some 
peptone.  The  mode  of  absorption  is  always  dialysis. 
During  the  germination,  a  rennet  ferment  of  considerable 
vigour  is  liberated  in  the  endosperm. — I   M.  II.  M. 


(  hem.  Ind.  13, 


Recent  Discoveries  in  Fine  Chemicals. 
177—182. 

Monochloral-antipyrine,  —  If  concentrated  solutions  of 
equal  weights  of  chloral  hydrate  and  antipyrine  are  mixed, 

an  oily  layer  is  formed,  which  soon  cystallises.  If  for  4-7 
parts  of  chloral  hydrate,  5-3  of  antipyrine  be  taken  and 
each  be  dissolved  in  5  parts  of  water  by  the  aid  of  a  gentle 
heat  and  mixed,  Iargi  crystals  may  be  obtained  of  this 
compound.  When  re-crystallised  from  alcohol  it  has  the 
formula  CiSHlsN2Cl302.  Its  m.pt.  is  07°-  68°  C,  and  it 
dissolves  in  water  at  140°  C.  to  the  extent  of  7-85  grms.  in 
lOOgrms,  ;  it  gives,  with  ferric  chloride,  the  blood-red  colour 
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characteristic  of  antipyrine,  nn<l  yields  chloroform  when 
heated  with  potash  solution.  It  also  reduces  Fehling's 
solution  when  warm. 

Dehydrated  Compound. — When  this  compound  is  kept 
for  a  certain  time  heated  to  its  melting  point,  crystals  are 
deposited  of  a  dehydration  compound,  first  prepared  hy 
Reuter.  It  is  insoluble  in  water,  melts  at  186° — 187°  C, 
and  is  easily  distinguished  from  monochloral-antipyriue  by 
not  giving  the  ferric  chloride  reaetion. 

Bichloral-antipyrine. —  This  is  obtained  if  instead  of 
taking  equal  molecular  proportions,  a  concentrated  solution 
of  chloral-hydrate  be  used  in  excess.  An  oily  layer  is  formed 
from  which  prismatic  needles  are  obtained  containing  2  mols. 
of  chloral  to  1  of  antipyrine.  The  melting  point  of  bichloral- 
antipyrine  is  also  67° — 68°  C,  but  this  compound  is  more 
soluble  than  the  monochloral-antipyriue,  the  proportion  being 
9 '98  grins,  in  100  of  water  at  14°  C.  It  gives  with  ferric 
chloride  the  red  colouration  of  antipyrine  and  reduces 
Fehling's.  solution  when  heated.  In  water  it  seems  to 
undergo  some  dissociation.  (Behal  ct  Choay,  Journ. 
Pharm.  Chim.  May  15,  1890,  539.     Pharm.  J.  1890,  977.) 

Incompatibility  of  Antipyrine  and  Carbolic  Acid. — 
Millard  and  Stark  first  pointed  this  out  (Pharm.  J.  1890, 
8R1).  It  has  been  confirmed  more  recently  by  Tardy 
(  Repertoire,  May  10,  209),  who  shows  that  a  solution  of 
antipyrine  to  which  a  solution  of  carbolic  acid  was  added, 
separated  after  some  hours  into  two  layers.  The  upper 
layer  only  contained  antipyrine,  the  lower,  an  oily  liquid 
containing  both  antipyrine  and  carbolic  acid.  The  taste  was 
piquant,  and  the  colour  a  faint  rose  ;  it  had  a  slight  odour 
of  phenol,  and  a  specific  gravity  of  1'13.  It  was  neutral, 
insoluble  in  water,  but  soluble  in  alcohol  and  in  ether. 

Guaiacol  carboxylic  acid  has  been  found  to  possess 
extraordinary  antiseptic  powers.  In  its  preparation,  sodium 
guaiacolate  is  saturated  with  carbon  dioxide  under  pressure 
in  the  cold,  and  the  mixture  is  then  heated  (without  changing 
the  vessels)  to  100°  C.     The  reaction  is — 

<;iI4(ONa)(OCH3)  +  C02  = 
CcH3(COONa)(OH)(OCli3). 

The  product  is  dissolved  in  water  and  decomposed  by  a 
mineral  acid  when  the  guaiacol  carboxylic  acid  crystallises 
out  in  combination  with  2  mols.  of  water.  The  substance 
melts  in  the  anhydrous  condition  at  148° — 150°  C,  gives  in 
solution  a  blue  colour  with  ferric  chloride,  and  on  being 
sufficiently  heated  is  decomposed  into  carbon  dioxide  and 
guaiacol  {Pharm.  J.  1890,  977). 

Benzanilide,  C6H5.NH.COC,;H5  has  been  recommended 
by  Hahn  (Pharm.  Zeit.  34,  (7-))  us  a  powerful  febrifuge 
in  the  use  of  which  untoward  accompaniments  are  not 
observed. 

Methacetin  or  Para-acetanisidine — 

C^H^OCU^NH.  Cy/30) 

(Pharm. Zeit.  34,  (53)),  forms  small  white,  almost  tasteless 
plates,  melting  at  127"  C,  and  far  more  soluble  in  water 
than  the  analogously  constituted  phenacetin.  Its  reactions 
are  very  similar  to  those  of  phenacetin,  and  only  differ  in 
being  less  intense  than  those  of  that  compound.  1  cc.  of 
hydrochloric  acid  dissolves  0  ■  1  grin,  of  methacetin  very  easily, 
whereas  the  same  quantity  of  phenacetin  would  prove  almost 
insoluble.  Methacetin  is  useful  in  rheumatism  in  the  joint-;, 
and  completely  transcends  phenacetin  in  its  efficacy  in  cases 
of  neuralgia  of  the  most  varied  kind. 

Formyl  -  para  - phaelidine  (Oa#50.  C6Ht.  NH .  CUO), 
though  constituted  analogously  to  phenacetin,  appears  to 
possess  no  antipyretic  powers,  but  it  serves  as  an  antidote  in 
cases  of  strychnine  poisoning. 

Phenylurethane  (CM^.OCO  .NH  .C6H^  and  Pyrodine 
(Acetylphenylhydrazide)  have,  neither  of  them,  succeeded 
well.  The  latter  is  reported  by  Kenvers  (Deutseh.  med. 
Woch.  1889,  No.  47)  to  be  a  direct  blood  poison,  the 
antithermic  properties  of  which  are  really  due  to  destruction 
of  the  red  blood  corpuscles.  (iiitttuann,  Zerner,  and 
Uestreicher  report  deleterious  intoxicating  effects. 


Thalline,  though  for  similar  reasons  no  longer  used  as  an 
antipyretic,  is  still  used  somewhat  considerably  in  the 
treatment  of  gonorrhoea. 

Amylene  hydrate  has  been  proved  by  the  researches  of 
Laves  and  Jastrowitz  (lierl.  klin.  Woch.  1888,  No.  21) 
to  be  a  valuable  hypnotic,  the  employment  of  which  is 
never  dangerous  and  only  seldom  occasions  unpleasant 
symptoms.  Wildermuth  (Neurol.  Centr.  1889,  No.  15) 
has  obtained  favourable  results  with  epileptics  by  its  em- 
ployment. 

Rubidium-ammonium  bromide  is, according  to  Laufenauer 
and  Eottenbiller  (Ther.  Mon.  3,  348,  and  Gyogyoszac, 
1889,  No.  43)  a  good  anti-epileptic.  Its  high  price  is  the 
only  thing  against  it.  Laufenauer  states  the  interesting 
conclusion  that  the  anti-epileptic  action  of  the  alkaline 
bromides  varies  directly  with  their  molecular  weights. 


The  Relative  Antiseptic  Powers  of  Isomeric  Organic 
Compounds.  T.  Caruelley  and  W.  Frew.  Proc.  Cliem. 
Soc.  1890,  90. 

The  authors  have  determined  the  relative  antiseptic  powers, 
in  reference  to  ordinary  aerial  micro-organisms,  of  a  number 
of  isomeric  organic  compounds,  more  particularly  di-deriva- 
tives  of  benzene,  with  the  object  of  investigating  the  influence 
of  atomic  arrangement  on  this  property. 

A  table  of  results  is  given  which  indicate  that,  so  far  as 
the  compounds  which  have  been  tried  are  concerned  (and 
with  the  exception  of  the  hydroxybeuzoic  acids),  para- 
compounds  are  more  antiseptic  than  the  corresponding  ortho- 
and  meta-compouuds.  On  the  whole,  compounds  containing 
the  carboxyl-group  are  comparatively  weak,  while  phenols 
and  nitro-compouuds  are  relatively  strong  antiseptics  ;  para- 
nitrophenol  being,  with  the  exception  of  o-naphthol,  the 
most  powerful  of  any  of  the  compounds  tried.  These  results 
entirely  accord  with  those  of  Waleott  Gibbs  and  Hare,  who 
have  recently  investigated  the  poisonous  action  of  di-deriva- 
tives  of  benzene  on  dogs. 


Note  on  the  Preparation  of  Pyrncatechol.     YV.  H.  Perkin, 
juu.     Proc.  C'h'em.  Soc.  1890,  90. 

The  very  high  price  of  pyrocateehol  (catechol)  renders  it 
desirable  to  discover  improved  methods  of  preparing  it ;  the 
author  has,  therefore,  studied  the  action  of  iodhydric  acid 
on  guaiacol,  which  is  easily  procured  at  a  moderate  cost.  He 
finds  that  an  almost  theoretical  yield  of  catechol  may  be 
obtained  by  boiling  guaiacol  with  a  fuming  solution  of 
hydrogen  iodide.     Details  are  given  in  the  paper. 


PATENTS. 


Improvements  in  Apparatus  for  Filtering  Perfumes, 
Tinctures,  Essences,  Cordials,  and  other  Liquids. 
F.  L.  Johnstone,  Henley-on-Thames.  Eng.  Pat.  1988, 
February  6,  1890.     Cr/. 

The  object  of  this  invention  is  to  filter  the  insoluble  matter 
held  in  various  liquids,  without  the  loss  of  strength  or  aroma 
by  evaporation,  by  enclosing  them  whilst  filtering  in  air-tight 
vessels  and  pipes.  Tin-  liquid  to  be  filtered  is  poured  into  a 
holder,  made  of  any  suitable  material,  having  a  hinged  lid 
which  can  be  closed  air-tight.  One  end  of  a  pipe  is  attached 
to  this  lid,  and  the  other  to  an  air-vessel  connected  with  a 
vacuum  pump.  The  pump  on  being  set  in  motion  draws 
air  from  the  filtered-liquid  receiver  below  it,  which  also  has 
an  air-tight  lid.  and  compresses  the  air  in  the  air-vessel 
above  it.  A  tap  under  the  air-vessel  is  then  turned  off  and 
another  at  the  upper  part  turned  on,  when  the  compressed 
air  passes  into  the  liquid-holder,  forces  the  liquid  through  the 
filtering  material  it  contains  and  through  further  materials, 
finally  flowing  through  a  spiral  tube  into  the  filtered-liquid 
receiver,  from  which  it  can  be  drawn  off  by  a  tap.  There 
are  three  claims. — E.  S. 
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XXI.-PHOTOGrRAPHIC  MATERIALS  AND 
PEOCESSES. 

PATENTS. 

Process  for  Rendering  ( 'ardboard  and  the  like  Impervious 
to  the  Action  of  Photographic  ( 'hemicals,  and  suitable 
for  Photographic  Purposes.  W.  F.  Greene,  London. 
Eng.  Pat.  7747,  May  9,  1889.     Gil. 

The  object  of  this  invention  is  to  prepare  ordinary  cards  in 
such  a  manner  that  permanent  photographic  prints  may  be 
produced  directly  on  them,  thus  avoiding  the  processes  of 
mounting  and  rolling. 

The  cards  are  coated  one  or  more  times  with — 

( tlide  of  zinc 1  part. 

Turpentine 3  parts. 

Pale  gold  size 1  part. 

With  or  without  a  preliminary  treatment  in  dilute  sulphuric 
acid  (2: 1 ).  When  dry  the  cards  are  sensitised  and  printed 
iu  the  usual  manner.     There  are  ten  claims. —  F.  II.  J.. 


Improvements  in  or  relating  to  the  Manufacture  of 
Photographic  Films.  A.  J.  Boult,  London.  From 
George  Eastman,  Rochester,  U.S.A.  Eng.  Pat.  19,897, 
December  10,  1889.     G(/. 

A  solution  is  prepared  by  dissolving  9,000  grains  of  soluble 
gun  cotton  and  5, 4C0  grains  of  camphor  in  112  ounces  of 
methyl-alcohol  and  filtering ;  to  avoid  shrinkage  on  drying 
it  is  preferable  to  add  28  ounces  of  "  fusil  "  oil  and  7  ounces 
of  amyl  acetate.  The  coating  table,  which  may  have  either 
a  polished  or  dead  surface,  is  covered  with  a  weak  solution 
of  mineral  wax  or  bees-wax  in  "benzine"  and  a  thin  film 
of  the  solution  of  gun-cottou  spread  upon  it  by  means  of  a 
longitudinal  spreader.  The  thickness  of  this  film  should 
be  from  3  to  5  thousandths  of  an  inch. 

The  film  is  then  washed  with  a  2  or  3  per  cent,  solution 
of  sodium  or  potassium  silicate,  and  when  dry  is  coated 
with  emulsion.  When  the  sensitive  film  has  dried,  the 
whole  is  cut  into  pieces  of  suitable  width  and  stripped  from 
rigid  support. — F.  H.  L. 


An  Improved  Method  of  Deciding  the  Correct  Exposure 
in     Platinotype     Printing,    and    Apparatus     therefor. 
('.   U.  Crawford,  London.'     Eng.   l'at.    10,504,   June  28,   ' 
1889.     6d. 

The  printing  frame  containing  the  negative  to  be  printed 
on  platinotype  paper  is  exposed  side  by  side  with  an 
actinometer,  made  by  preparing  a  negative  of  a  series  of 
numbers  or  letters,  each  one  of  which  is  covered  with  one 
more  thickness  of  tracing  paper  or  other  translucent  material 
than  the  previous  letter. 

Under  this  negative  is  placed  a  piece  of  ordinary 
sensitised  paper,  and  the  printing  is  carried  on  till  the 
platinotype  paper  is  found  to  be  correctly  exposed.  The 
last  visible  number  on  the  actinometer  is  then  noted,  and 
the  operation  can  be  repeated  with  fresh  papers,  the 
exposure  being  continued  till  the  ?ame  number  is  visible  in 
the  other  frame F.  H.  L. 


Improved  Apparatus  for  Coating  Photographic  Plates. 
F.  Bishop  ami  A.  Cowan,  London.  Engl  l'at.  304, 
January  7,  1890.     2d. 

The  trough  for  holding  the  emulsion  is  made  of  the  usual 
V-shape,  one  side  being  bedded  on  to  a  hot-water  chamber, 
the  other  being  adjustable  by  means  of  screws,  so  as  to 
enable  the  thickness  of  the  film  being  easiiy  regulated,  and 
to  ensure  its  absolute  uniformity.  The  hot-water  chamber 
is  pivoted  on  balanced  levers  in  such  a  manner  that  plates 
of  varying  thickness  may  easily  pass  underneath.  For 
coating  large  plates,  the  trough  is  provided  with  a  rubber 
lip  which  rides  on  the  surface  of  the  glass  and  compensates 
for  its  inequalities.  The  plates  arc  supported  iu  passing 
under  the  trough  on  knife-edged  rails  at  their  extreme 
edges,  and  guided  by  means  of  rollers;  gutte-s  are  also 
provided  to  catch  any  superfluous  emulsion,  and  prevent 
its  soiling  the  back.  The  specification  is  accompanied  by 
drawings  of  the  trough. — F.  II.  L. 


XXII.-EXPLOSIVES.  MATCHES,  Etc. 

The  Annual  Report  (Fourteenth)  of  II.M.  Inspectors  of 
Explosives,  for  1889. 

Tins  report  contains  a  full  account  of  the  working  of  the 
Explosives  Act  (1875)  during  the  year  1SS9.  The  only 
modifications  made  by  the  Secretary  of  State  were  for  the 
purpose  of  giving  increased  liberty  Iu  the  method  of 
packing  the  explosives  to  the  manufacturers.  The  number 
of  factories  now  licensed  is  122,  an  increase  of  10  on  the 
previous  year  ;  the  total  number  of  magazines  is  now  357, 
being  an  increase  of  four  on  last  year. 

Increased   facilities  for  storage  of  different  explosives  in 

the  same  magazine  are  now  given.  Then'  wen-  132  acci- 
dents during  the  year,  causing  39  deaths  and  injuring  1ii2 
persons.  This  shows  a  slight  increase  in  tic  deaths  ion 
1888,  but  is  below  the  average  for  the  last  10  years,  and 
the  number  of  deaths  from  accidents  in  manufacture  was 
only  seven.  Dr.  Dupre  reports  that  the  condition  of  the 
various  authorised  explosives  examined  during  the  year 
was,  with  two  exceptions,  highly  satisfactory.  The  year  has 
been  characterised  by  continued  activity  among  inventors, 
a  great  number  of  new  explosives  having  been  submitted 
for  examination.  A  noticeable  feature  is  also  the  gradual 
displacement  of  kieselguhr  dynamite  by  the  various  gela- 
tinised preparations.  The  new  explosives  examined  were  : 
Bronolith,  4  varieties;  Diripsite,  Trench's  explosives; 
2  varieties;  Von  Dahmen's  dynamite;  Fortis,  .".  varieties; 
Fortisine  ;  Stouite  ;  Meg. mite  ;  Blasting  Matagnite ;  Forcite; 
Smokeless  rifle  powder;  and  Cycene.  The  last  two  are  still 
under  consideration,  and  all  the  others  passed  the  tests 
satisfactorily  except  Diripsite,  Meganite,  1  variety  of 
Trench's  explosive,  2  varieties  of  Bronolith,  and  1  variety 
of  Fortis.  Bronolith  is  a  picrate  mixture,  tin1  samples  passed 
were  those  rich  in  nitre  ;  Diripsite  is  a  chlorate  mixture  ; 
Trench's  explosive  consisted  mainly  of  guneotton  and  nitre, 
with  the  addition  in  one  case  of  dinitrobeuzene  and  in  the 
other  of  picric  acid,  the  latter  being  the  one  which  failed  to 
pass  the  test;  Von  Dahmen's  dynamite  (see  this  Journal, 
1890,105);  Balistite  is  essentially  a  blasting  gelatin,  con- 
taining a  very  high  proportion  of  guneotton ;  Fortis  (this 
Journal,  1888,  401);  Fortisine  is  a  new  name  for  fortis 
Nos.3and4  ;  Black  Dynamite  is  essentially  dynamite  No.  I, 
containing,  iu  place  of  ordinary  calcined  kieselguhr,  kiesel- 
guhr only  very  partially  calcined  (this  Journal,  1889,  818)  ; 
Meganite  is  a  gelatin  dynamite  containing  sodium  nitrate  in 
place  of  potassium  nitrate  ;  Blasting  Matagnite  is  a  blasting 
gelatin  containing  nitrobenzene ;  Forcite  is  substantially  a 
gelatin  dynamite. 
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The  importations  of  explosives  during  the  year  show  a 
considerable  increase  as  compared  with  those  of  1888.  The 
inspectors  again  express  their  views  that  "  the  capricious 
action  of  the  railway  companies  in  carrying  some  explosives 
and  refusing  to  carry  others  (though  sometimes  identical  in 
composition  or  practically  so)  led  to  much  surreptitious 
conveyance." 

Owing  to  "  the  way  in  which  all  explosives,  whether 
manufactured  in  or  imported  into  this  country,  arc  carefully 
watched  as  to  their  chemical  stability,  general  safety,  and 
method  of  packing,"  the  inspectors  consider  that,  "no  rial 
reason  exists  why  all  authorised  explosives  should  not  be 
carried  bv  the  railways  under  suitable  regulations,"  and 
they  emphatically  repeat  that  "all  authorised  explosives 
may  be  carried  at  least  as  safely  as  (and  in  several  eases 
with  considerably  greater  freedom  from  risk  than)  gun- 
powder. 

There  have  been  a  few  malicious  attempts  to  destroy  life 
and  property  by  explosion,  and  several  infernal  machines 
had  to  be  examined.  An  account  is  given  of  the  principal 
foreign  explosions,  and  the  great  Antwerp  explosion  of  6th 
September  1889,  was  specially  investigated,  and  from  the 
special  report  thereon  large  extracts  are  published  in  the 
present  report.  Experiments  were  also  made  as  to  the 
sensitiveness  of  blasting  gelatin  and  gelatin  dynamite  when 
in  the  frozen  and  unfrozen  condition,  and  although  the 
results  are  not  altogether  concordant  or  conclusive,  it  would 
appear  that  blasting  gelatin  is  more  sensitive  to  explosion 
by  percussion  when  frozen  than  when  unfrozen.  In  the 
ease  of  gelatin  dynamite  the  sensitiveness  of  the  variety 
known  as  "Gelignite"  appears  not  to  be  appreciably 
affected  by  freezing.  "Comparing  blasting  gelatin  and 
gelatin  dynamite  it  would  seem  that  («)  of  the  unfrozen 
varieties  blasting  gelatin  is  the  less  sensitive ;  (o)  of  the 
frozen  varieties  blasting  gelatin  is  very  much  the  more 
sensitive ;  (r)  unfrozen  blasting  gelatin  is  less  sensitive 
than  gelatin  dynamite,  whether  in  a  frozen  or  unfrozen 
condition  ;  and  (d)  frozen  blasting  gelatin  is  vastly  more 
sensitive  than  gelatin  dynamite  in  whatever  condition." 
"  It  also  appears  that  unfrozen  dynamite  is  distinctly  more 
sensitive  to  explosion  than  blasting  gelatin  or  gelatin 
dynamite,  in  whatever  condition ;  the  sensitiveness  of 
frozen  blasting  gelatin  approaching  it  the  most  nearly. 
Both  blasting  gelatin  and  gelatin  dynamite  appear  to 
furnish  less  effective  results  when  exploded  in  a  frozen 
condition  than  when  exploded  in  a  plastic  condition." 

The  more  important  petroleum  accidents,  including  the 
petroleum  fire  which  resulted  from  the  explosion  of  the 
ammunition  factory  at  Antwerp  previously  noticed,  are  also 
referred  to.— W.  M. 


the  pitting  and  distress  in  the  surface  of  the  metal  in  contact 
with  the  gases,  to  the  fact  that  these  are  so  highly  compressed 
at  the  instant  of  explosion  as  to  act  like  solid  bodies. 


A'oles    on    the    Erosive    Power    of    Compressed    Gases. 

Daubree.      Mem.  de  l'Artillerie  de  la  Marine,  2,  ISH'J, 

245  ;  and  Proc.  Inst.  Civil  Eng.  1890,  53. 
The  author  attributes  the  erosive  action  of  powder  to  three 
distinct  causes.  First,  there  is  the  physical  action,  caused 
by  the  elevation  of  the  temperature  of  the  metal  which  is  in 
contact  with  the  superheated  gases.  It  is  this  elevation  of 
temperature  which  twists  and  contorts  thin  layers  of  the 
steel  into  tortuous  forms.  Secondly,  there  is  the  chemical 
action  due  to  the  combination  of  these  small  particles  with 
the  elements  of  which  the  gases  are  composed.  The  most 
noteworthy  result  of  this  combination  is  the  production  of 
iron  pyrites.  Thirdly,  there  is  the  mechanical  action  due 
to  the  impact  of  the  gases  against  the  walls  which  enclose 
them. 

With  dynamite,  nitro-glycerin,  and  gun-cotton,  this 
mechanical  action  is  much  the  most  marked,  while  the 
calorific  and  chemical  effects  of  explosion  are  not  always 
perceptible.  In  comparing  the  eil'eets  produced  by  the 
explosion  of  these  agents  with  that  of  gunpowder,  the  much 

reater  erosive  effect    produced  by  the  former  the  author 

attributes    to    the    rapid   increase    of   the   erosive    power    of 
gases  as  their  pressure  and  temperature  rise,     lie  attributes 


Smokeless  Powder  (Experiments  made  at  Essen  in  July 
anil  August,  1889).  Revue  d'Artillerie,  35,  1890,  486; 
and  Proc.  Inst.  Civil  Eng.  1890,  85—87. 

These  experiments  were  made  to  ascertain  the  ballistic 
effect  of  Nobel's  powder,  as  regards  maximum  pressure  ami 
muzzle  velocity  in  four  guns,  varying  in  calibre  from  5  to 
8J  centimetres,  that  is  to  say,  from  1*968  to  3-317  in. 

The  article  commences  with  a  description  of  the  powder 
taken  from  the  specification  of  Nobel's  patent  of 
31st  January  1888.  According  to  this  it  is  a  substance 
somewhat  resembling  horn  in  appearance,  composed  of 
nitro-glycerol,  nitro-cellulose,  and  camphor,  and  is  there- 
fore a  kind  of  explosive  gelatin  with  camphor  added,  and 
with  a  considerable  preponderance  of  nitro-cellulose.  It 
may  be  made  into  grains  of  any  form,  and  burns  sufficiently 
slowly  as  to  admit  of  its  use  in  guns  in  lieu  of  ordinary 
powder,  and  it  possesses  the  advantages  of  leaving  very  little 
residue  and  little  or  no  smoke.  The  object  of  adding  the 
camphor  is  to  assist  the  dissolution  of  the  nitro-cellulose, 
and  also  to  moderate  the  rapidity  of  combustion.  The 
proportion  of  camphor  indicated  is  from  10  to  30  per  cent. 
of  the  weight  of  the  nitro-glycerol.  When  nitro-glycerol 
predominates  it  is  recommended  to  make  use  of  a  volatile 
liquid  capable  of  dissolving  the  nitro-glycerol  and  the 
camphor,  such  as  benzene.  When,  on  the  contrary,  nitro- 
cellulose predominates,  a  liquid  such  as  acetic  ether  or 
acetone  is  used. 

Two  methods  of  preparation  are  described.  In  the  first 
method  10  parts  by  weight  of  camphor  are  dissolved  in 
100  parts  of  nitro-glycerol,  to  which  200  parts  of  benzene 
are  added.  Into  this  mixture  is  introduced  50  parts  of 
dried  pulp  of  soluble  gun-cotton.  The  benzene  is  then 
evaporated,  and  the  materials  thoroughly  mixed  by  passing 
them  between  two  hollow  cylinders  heated  by  steam  to  a 
temperature  of  43,3°  C.  to  oO0  C.  When  the  mixture  is 
sufficiently  homogeneous  it  is  moulded  into  grains  or  rolled 
out  into  sheets,  which  are  afterwards  cut  up  into  grains  or 
pellets  ready  for  use. 

The  other  method  is  as  follows  : — Mix  together  100  parts 
of  nitro-glycerol,  10  to  25  parts  of  camphor,  and  200  to 
400  parts  of  acetate  of  amyl.  Into  this  put  200  parts  of 
dry  pulp  of  soluble  gun-cotton.  This  mixture  is  kneaded  until 
the  gun-cotton  is  completely  dissolved.  The  pasty  matter 
thus  obtained  is  reduced  into  thin  sheets,  from  which  the 
moisture  is  expelled  by  heat,  and  the  dry  material  is  formed 
into  grains  or  pellets  lit  for  use. 

The  article  then  refers  to  a  second  patent  of  Nobel, 
dated  2Cth  March  1889,  in  which  there  is  no  mention  of 
camphor.  The  essential  elements  are  as  before,  nitro- 
glycerol  and  nitro-cellulose,  with  the  addition  of  nitrated 
starch,  or  of  nitrated  dextrine,  and  a  certain  quantity  of  an 
alkaline  nitrate,  chlorate  or  picrate. 

The  article  then  proceeds  to  give  an  account  of  experi- 
ments made  at  Essen  with  the  Nobel  powder  in  August 
1889.  The  powder  used  was  composed  of  a  mixture  in 
equal    proportions    of      nitro-glycerol    and    nitro-cellulose 

kneaded  together  anil  made  into  cubical  grains. 

Experiments  were  made  with  cubical  grains  of  four 
dimensions,  viz.,   0-1181,   0-1378,   0-1575,  and   0-1969  in. 

of  a  side,  as  previous  to  these  experiments  nothing  was 
known  either  as  to  the  best  weight  of  charge  or  the  size  of 
grain  suitable  to  the  calibre  of  the  guns.  The  guns  used  on 
the  experiments  were  as  follows: — 

No.  1— calibre,  1-908  in.;  length  ol  bore,  W  calibres;  weight, 
1801b. 

No.  2  -calibre,  2-862  in.;  length  of  bore,  to  calibres;  weight, 

B02  II.. 

No.  S— calibre,  -J-'.>;,j  in.j  length  of  bore,  2S  calibres;  weight, 

90Hb. 
No.  4— calibre,  3-:!i7  in.;  length  ol  bore,  t libres;   weight, 

2,810  lb. 
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The  results  are  given  in  the 

following  table  : — 

Description 
of  Gun. 

Date. 

No.  of 
Bound. 

Charge. 

Size  of  Grain. 

Projectile. 

Velocity  at     . 
110  ft.  from     | 
Muzzle. 

Maximum 
Pressure. 

r 

1 

Lb. 
0-G6 

In. 
0-1378 

Lb. 
3-81 

Ft.  per  Second.  (Tons  per  So..  In, 
1,886                      8-461 

13  July  1888 

s 

2 

0-77 

0-1878 

3-81 

2,089 

8"965 

I 

3 

0-80 

0-1378 

■ 

2.171 

13-  ! ; 

No  1 

r 

1 

0-66 

0-1181 

1-i.T 

1,799 

9-713 

g 

H'77 

0*1181 

rin 

'HI  ! 

11-33 

j 

1 

0'792 
0-792 

0-1181 
0-1181 

4-10 

11(1 

r 
J      " 

13-01 

\ 

12-28 

I 

- 

,           Ml 

0-1181 

I'M 

r 

1 

0-1181 

6-84 

1,109 

8-152 

2                      1 '  in 

0-1969 

6-84 

1,037 

6-895 

1-21 

0-1969 

G-84 

1,758 

03 

No.  - 

j 

i                no 

0-1575 

1,811 

'.'-.722 

1 

5                          I'M 

0-1181 

1,860 

10-180 

{ 

0 

1  ■  10 

B-1181 

6-86 

2,043 

12-4S 

r 

1 

0-1181                  ir/o 

1,086 

.7-702 

2 

"•77 

0-1181                     1.V0 

- 

7-078 

3 

0-88 

0-1181 

16-0 

1,283 

8' 503 

I 

l'OO 

0-1181 

15-0 

1,404 

W24 

.7 

1*10 

0-1181                   .15-0 

1,512 

12-28 

No.  3 

j 

G 

1-17 

0-1181                    1V0 

1,688 

13-.7G 

7« 

1-00 

0-1181                    15-0 

1,121 

10-44 

s* 

l-OO 

0-1  INI                          1.7'U 

1,121 

10-50 

9 

no 

0-1181 

15-0 

1.522 

12-41 

10 

ri7 

o-nsi 

1.7-0 

1,594 

12-31 

1 

2-20 

0-1969 

1.7-11 

1,607 

5-33 

2 

2-64 

0-1969 

15-50 

1,883 

8-43 

3 
4 

3'08 

0-1969 
0"1969 

1.7  T.ll 
15 '50 

2,004 

2,130 

0-112 

1 

9-25 

i 

5 

3-52 

0-19G9 

1 .7 -.70 

2,2  19 

11-20 

G 

3-71 

0-1969 

15-50 

11-69 

No.  4 

' 

1 

3-30 

'I-177.7 

15-50 

2,310 

13-07 

2 

:!•:,  1 

ir  1.777 

16-60 

i;.  ;2l 

13-83 

3 

:;■.;.> 

0-1.777 

17-84 

Mean     J 

}         ""        1 

13-24 

i'i  August  1889 

1 

3'30 

0- 1.77.7 

■.7-1 

13-70 

5 

!  SO 

0-1181 

W84 

18-24 

G 

2-86 

W84 

1         Mean     ^ 

14-61 

7 

2-88 

0-1181 

17-84 

)         2A68       j 

14-09 

1 

*  The  powder  in  rounds 

ad  beeu  previously  put  into  wa 

rr  for  30  minutes  and  then  dried  at  a  temperature  of  8G°  P. 

XXIII.-ANALYTICAL  CHEMISTRY. 

A  new.  Apparatus  for  Fractional   Distillation   in    Vacuo. 
II.  Gautier.     Bull.  Sue.  Chim.  1889,  2,  675—676. 

This  apparatus  consists  of  a  cylindrical  glass  tube,  to  the 
bottom  of  which  a  number  of  narrower  tubes  are  fused,  each 
of  which  is  connected  with  a  separate  receiver.  Into  the 
npper  portion  a  second  tube  is  ground,  which  maybe  closed 


by  a  cork  with  two  holes.  Through  one  a  tube  passes 
connected  with  the  distilling  apparatus,  while  the  tube  in  the 
other  hole  is  connected  with  the  vacuum  pump.  By  turning 
the  cylinder  round  the  liquid  ma\  be  led  into  any  of  the 
receivers. — I.  B.  G. 
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Viscosimeter;  for  Observations  of  Oils  under  constant 
Temperature.  C.  Kngler  aud  A.  Kiinkler.  Dingl. 
Polyt.  J.,  276,  42—47. 

The  apparatus  represented  in  Figs.  1,  2,  and  3,  has  been 
designed  to  remedy  the  two  defeets  of  Engler's  viscosimeter, 
viz.,  that  in  observations  at  high  temperatures,  the  tem- 
perature of  the  oil  varies  sensibly  during  the  running  off, 


Fig.  3. 


Fiff.  1. 


and  the  extremity  of  the  efflux  tube  undergoes  a  gradual 
cooling.  It  is  an  octagonal  jacketed  air  bath,  35  em.  high, 
and  20  em.  broad.  The  feet  a  stand  in  the  ring  of  a 
tripod  in  such  a  way  that  the  level  of  the  bath  can  be 
adjusted  so  as  to  control  the  level  of  the  liquid  in  the 
viscosimeter  itself  contained  in  the  upper  portion  of  the 
bath.  The  heating  surface  b  is  arched  ;  above  this  aud 
supported  by  the  stand  c  is  the  measuring  vessel  e,  cut  off 
from  direct  radiation  from  b  by  the  asbestos  plate_/l  Above 
this  is  the  dividing  plate  </  upon  which  the  viscosimeter  is 
supported,  the  flow  of  oil  passing  to  e  through  the  opening 
h.  Circulation  of  hot  air  into  the  upper  chamber  takes 
place  through  h  as  also  through  the  four  oval  tubes  i  (Fig.  2). 
Through  the  cover  plate  pass  the  thermometers  u,  s,  the 
axis  of  stirring  apparatus  with  the  stop^  for  the  efflux  tube, 
and  the  funnel  v  for  introducing  the  oil,  heated  to  the 
required  temperature  in  the  apparatus  H  (Fig.  3.)  In  the 
sides  and  cover,  windows  are  let  in  the  bath  for  illuminating, 
the  former  to  permit  observations  of  the  level  in  the 
viscosimeter  and  the  efflux  of  the  oil  into  e.  The  method  of 
using  the  instrument  for  the  observations  in  question  need 
no  special  description ;  full  details  of  manipulation  are 
given  in  the  original. 

That  the  instrument  fully  satisfies  the  required  cond  tion 
of  constant  temperature,  is  stated  by  the  authors  in  the 
following  terms  :  Up  to  100°  the  temperature  in  all  parts  of 
the  bath — heated  with  no  charge  of  oil  in  the  viscosimeter — 
is  equal  and  constaut,  excepting  in  the  lower  stratum  of  air  in 
the  viscosimeter  itself,  which  is  of  course  shielded  from  the 
general  circulation.  This  difference  disappears  with  the 
introduction  of  the  oil.  At  temperatures  higher  than  100u 
the  air  above  the  viscosimeter  is  of  somewhat  loner 
temperature,  but  the  difference  at  150°  did  not  exceed  4°. 

-I'.  F.  C. 


The  Action  of  Nitric  Acid  on  Aluminium.     A.  Ditte. 
Compt.  Rend.  110,  782—784. 

When  aluminium  is  placed  in  dilute  nitric  acid,  it  appears 
to  be  unacted  upon,  but  after  some  time   small  bubbles  of 


gas  appear  on  the  surface  of  the  metal  and  it  gradually 
dissolves ;  the  evolution  of  gas  and  dissolution  of  the  metal 
is  much  hastened  by  allowing  the  action  to  take  place  iu 
vacuo.  This  shows  that  the  slowness  of  the  action  under 
ordinary  conditions  is  due  to  the  formation  of  a  protective 
layer  of  gas  on  the  surface  of  the  metal.  The  chief  con- 
stituent of  the  evolved  gas  is  nitrogen ;  nitric  oxide  is  also 
present,  aud  ammonia  is  retained  in  solution.  If  a  little 
platinic  chloride  be  added  at  the  commencement  of  the 
reaction,  the  aluminium  becomes  coated  with  a  slightly 
adherent  coat  of  reduced  platinum  and  dissolves  with 
evolution  of  a  mere  trace  of  nitrogen.  Large  quantities  of 
ammonia  are  found  in  the  solution. 

The  action  does  not  cease  when  all  the  free  nitric  acid  is 
neutralised,  for  aluminium  will  dissolve  in  solutions  of  its 
salts  forming  basic  compounds.  The  action  is  very  slow 
in  the  cold,  but  on  boiling  aluminium  in  a  solution  of  its 
nitrate,  it  dissolves  with  evolution  of  hydrogen,  and  a  white 
precipitate  is  formed,  having  the  composition — 

2A1203.N205-10II20. 

These  experiments  elucidate  the  action  of  water  on 
aluminium  ;  in  this  case  a  double  protective  coat  of  alumina 
and  hydrogen  is  formed  ;  if  the  hydrogen  be  prevented 
from  accumulating  by  boiling  and  the  alumina  dissolved 
immediately  it  is  formed,  the  metal  will  dissolve.  This  is 
exactly  what  takes  place  when  aluminium  is  boiled  iu  a 
solution  of  one  of  its  neutral  salts,  with  the  sulphate 
4A1,0?3S<  >3is  formed,  with  the  nitrate  2A1203.  N.,05. 101LO, 
and  with  the  chloride  Al.X'l3. 10AL,O3.  The  truth  of  this 
explanation  is  borne  out  by  the  fact  that  solution  of  salts, 
such  as  sodium  chloride,  which  do  not  dissolve  alumina, 
have  no  such  action.  (This  Journal,  1890,  347  and  549.) 
—A.  L.  S. 

Reagent  for  Free  Chlorine  in  Hydrochloric  Acid. 
G.  A.  Le  Koy.    Bull  Soc.  Chim.  1889,  2,  729. 

The  author  recommends  the  use  of  diphenvlamine  to  detect 
minute  quantities  of  free  chlorine  in  hydrochloric  acid.  A 
few  small  crystals  of  diphenvlamine  in  presence  of  free 
chlorine  produces  immediately  a  blue  colouration. — J.  B.  C. 


Volumetric    Estimation    of    Copper.     A.    Etard    and    P. 
Lebeau.    Compt.  Bend.  110,  408-410. 

A  concentrated  solution  of  cupric  bromide,  mixed  with 
strong  hydrobromic  acid,  becomes  deep  violet  in  colour,  like 
potassium  permanganate,  and  almost  opaque.  The  colour 
is  due  to  a  compound  of  cupric  bromide  and  hydrobromic 
acid,  which  is  decomposed  by  addition  of  water  with  forma- 
tion of  the  ordinary  green,  and  then  blue,  of  cupric 
solutions. 

If  a  titrated  solution  of  stannous  chloride  be  run  into 
the  violet  liquid  the  colour  is  discharged  as  fast  as  the 
cupric  biomide  is  reduced  to  cuprous  bromide,  and  the  end 
reaction  is  as  sharp  as  in  the  titration  of  ferrous  salts  by 
permanganate. 

In  practice  the  copper  compound  may  be  in  solution,  if 
concentrated  hydrochloric  acid  and  some  strong  hydro- 
bromic acid  be  added  before  titration,  thus  effecting  con- 
siderable economy  in  consumption  of  the  latter  reagent. 
Reducing  and  oxidising  agents  must  be  absent.  The  test 
analyses  with  pure  cupric  sulphate  are  satisfactory. 

—J.  M.  II.  M. 

( 'hn.me  Iron.     S.  Meunier.     Compt.  Rend.  HO,  421—426. 

liv  the  action  of  a  current  of  hydrogen  on  a  mixture  of 
tenons  and  chromic  chlorides  contained  in  a  red-hot 
porcelain  tube,  a  silver-white  alloy  or  compound  of  iron  aud 
chromium  is  formed,  magnetic,  and  not  attacked  by  hydro- 
chloric or  nitric  acid  and  very  slightly  by  aqua  regia.  It 
contains  35-01  per  cent,  of  iron,  and  04-80  per  cent. 
chromium.  When  this  substance  is  oxidised  at  a  red  heat 
by  a  current  of  steam  it  is  completely  converted  into 
chromite,  having  all  the  properties  of  the  native  mineral  and 
giving  on  analysis,  ferrous  oxide  32-41  per  cent.,  chromic 
oxide  63-06  per  cent.— J.  M.  H.  M. 
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Determination  of  Free  Halogens  and  of  Codides  in 
presence  of  Chlorine  and  Bromine.  V.  Lebeau.  Compt. 
Rend.  HO,  520-522. 
Determination  of  Iodides.  —  To  the  solution  of  iodide, 
contained  in  a  200  c.c.  flask,  are  added  30 — 40  c.c.  of  carbon 
disulphide  and  a  few  drops  of  sulphindigotic  acid.  A 
titrated  solution  of  bromine  water  is  then  run  in  from  a 
stoppered  burette  until  the  colour  of  the  indigo  is  just 
discharged  ;  the  iodine,  as  fast  as  it  is  liberated,  dissolves  in 
the  carbon  disulphide.  The  bromine  water  is  titrated  from 
time  to  time  against  standard  potassium  iodide. 

Determination  of  Free  Halogens. — The  free  halogen  is 
shaken  in  a  stoppered  flask  with  water  and  zinc  powder. 
The  solution  of  neutral  zinc  bromide,  chloride,  or  iodide, 
thus  formed  is  titrated  with  standard  silver  nitrate,  with 
potassium  chromate  as  indicator.  The  bromine  solution 
used  in  the  previous  process  may  be  checked  against 
pure  silver  nitrate  in  this  way. — J.  M.  H.  M. 


Some  Compounds  of  Mercury  Chloride  with  Ammonia. 
G.  Andre.     Bull.  Soc.  Cliim.,  1889,  2,  145-153. 

See  under  XX.,  page  647. 


Method  of  Analysis  applicable  to  Water  for  feeding 
Boilers,  to  determine  the  amount  of  Anti-incrustation 
Agent  necessary.  L.  Vignon.  Hull.  Soc.  Cliim.  1889,  2, 
596—003.     {See  following  Abstract.) 

Rossel,  in  his  report  for  1888  to  the  Swiss  Steam-Users 
Association  (Zurich,  Ziircher  and  Fiirrer,  1889),  states 
that,  theoretically,  the  best  water  for  boiler  use  would  be 
pure  distilled  water,  rendered  slightly  alkaline.  To  render 
the  water  ordinarily  available  as  suitable  as  possible,  be 
recommends  that  sodium  carbonate,  and  this  substance 
alone,  should  be  added  to  soften  the  water.  The  reactions 
which  take  place  are — 

Ca(HC03)»  +  Na,C03  =  CaCO;i  +  2  NaHC03  ; 
Mg(HC03)2  +  Na.,C03  =  MgC03  t-  2  NaHC03 ; 
CaS04  +  NaX03  =  CaC03  +  Na.,SO„ ; 

MgClj  +  NaX03  =  MgC03  +  2  NaCl. 

The  sodium  bicarbonate  formed  is  again  decomposed  at 
the  temperature  of  the  boiler  and  regenerates  the  carbonate. 
After  the  reaction  the  chlorides  and  sulphate  of  sodium 
remain  in  solution,  while  the  carbonates  of  calcium  and 
magnesium  form  a  pulverulent  and  non-adherent  precipitate. 


Action  of  Sodium  Thiosulphate  on  Silver  Salts.     J.  Fogh. 
Compt.  Kind.  HO,  709—711. 

The  reaction — 

2  AgNO:l  +  Na^A  =  2  NaN03  +  Ag.,S  +  S03 
takes  place  quantitatively.  In  an  actual  experiment  the 
reaction  was  accompanied  by  the  liberation  of  46  eals.  of 
heat.  Two  stages  are  observed  in  this  reaction,  a  thio- 
sulphate of  silver  is  first  momentarily  formed  and  then 
decomposed  into  silver  sulphide  and  sulphuric  anhydride. 
It  is  calculated  that  5' 2  eals.  are  liberated  in  the  first  stage 
and  40  eals.  in  the  second. 

When  an  excess  of  sodium  salt  is  present  the  silver 
thiosulphate  is  dissolved  as  fast  as  it  is  produced  with  the 
formation  of  a  double  salt  and  liberation  of  34 '8  eals. 

The  action  of  sodium  thiosulphate  on  the  haloid  salts  of 
silver  is  thus  explained,  since  the  decomposition  of  silver 
chloride,  bromide  and  iodide  is  accompanied  by  the 
absorption  of  —26,  — 34'6,  and  —  48'4  eals.  respectively. 
The  first  two  of  these  numbers  being  less  than  the  heat  of 
dissolution  of  the  silver  thiosulphate  formed  in  sodium 
thiosulphate,  the  respective  decompositions  can  readily  take 
place  without  the  aid  of  external  energy. 

For  this  reason  solutions  of  the  double  thiosulphate  of 
sodium  and  silver  are  precipitated  by  potassium  iodide,  but 
not  by  the  chloride  or  bromide. — S.  B.  A.  A. 


An  excess  of  sodium  carbonate  is  dangerous  as  it  would 
finally  attack  joints  and  taps. 

We  must  therefore  determine — 

I.  The  quantity  of  carbonate  necessary  to  combine  with 
free  carbon  dioxide  and  to  precipitate  the  bicarbonates  of 
calcium  and  magnesium  (this  quantity  being  continually 
regenerated). 

II.  The  quantity  of  carbonate  necessary  to  precipitate 
magnesium  chloride  and  calcium  sulphate. 

For  this  purpose  a  special  method  of  analysis  of  the  feed- 
water  has  been  devised.     The  reagents  required  are  — 

(1.)  A  clear  solution,  containing  1  •  00  per  thousand 
Ca(OH)2  (saturated  at  15    and  decanted). 

(2.)  A  solution  containing  5  grms.  of  pbenolphthale'in  in 
100  cc.  of  93  per  cent,  alcohol. 

'(3.)  A  neutral  solution  of  calcium  chloride  containing 
about  5  per  cent. 

(4.)  A  solution  of  sodium  carbonate  containing  1  per 
thousand.  The  soda  crystals  to  be  used  finally  for 
softening  the  water  may  he  employed  instead  of  pure 
substance  in  making  up  this  solution. 

(1.)  Estimation  of  carbonic  acid  present  in  the  free 
State,  or  combined  with  carbonates  to  form  bicarbonates. — 
50  ce.  of  distilled  water  and  10  drops  of  phenolphthalein 
solution  are  poured  into  a  100  cc.  graduated  cylinder 
provided  with  a  glass  stopper;  50  cc.  of  the  feed-water, 
Hi  drops  of  phenolphthalein  and  5  cc.  of  the  calcium 
chloride  solution  (to  convert  any  magnesium  bicarbonate 
into  the  calcium  salt)  are  poured  into  a  second  cylinder, 
similar  to  the  first. 

The  distilled  water  is  then  just  coloured  by  adding  0'2  to 
O'Scc.  of  the  lime-water  from  a  burette,  and  lime-water 
is  added  gradually  to  the  feed-water.  The  temporary 
colouration  produced  by  each  addition  disappears  quickly 
at  first,  but  the  reaction  gradually  slackens,  and  it  is  best 
to  shake  the  solution  well  and  to  wait  some  little  time 
between  successive  additions  of  the  lime-water.  When  the 
colour  of  the  feed-water  has  become  constant  (this  takes 
place  in  less  than  an  hour)  and  approximately  equal  in  tint 
to  that  of  the  standard,  the  two  are  made  exactly  equal  in 
volume  and  of  the  same  colour  by  additions  of  water  and 
lime-water. 

The  difference  between  the  lime-water  added  to  the 
standard  and  that  added  to  the  feed-water  gives  immediately 
the  amount  of  free  carbon  or  that  combined  with  a  carbonate 
to  form  a  bicarbonate.  If  the  analysis  has  been  carried  out 
precisely  according  to  the  above  directions,  and  n  be  the 
number  of  cc.  of  the  limewatcr  solution  containing  I- 80 
per  thousand  C'a(OH)2  required  by  the  feed-water,  the 
amount  of  pure  A<uC()3  per  cubic  metre  required  for 
purpose  I.  is  theoretically  514  n  grms.;  but  the  author 
recommends  that  this  amount  be  augmented  by  20  per  cent. 
and  increased  to  616  n  grms.,  in  order  to  allow  for  impurities 
in  the  commercial  product  and  to  make  the  water  slightly 
alkaline.  If  V  be  the  mean  volume  of  water  contained  in 
the  boiler  while  working,  expressed  in  cubic  metres,  the 
weight  of  Na,C03  to  be  added  once  for  all,  after  the  boiler 
has  been  cleaned,  is  therefore  616  «V  grms.  for  purpose  I. 

(2.)  Determination  of  Na*C03  required  to  precipitate 
the  metals  present  as  chlorides  and  sulphates. — 100  cc.  of 
the  feed-water  is  poured  into  a  250  cc.  graduated  cylinder. 
The  amount  of  lime-water  necessary  to  neutralise  exactly  is 
added,  then  5  cc.  of  the  phenolphthalein  solution.  The 
liquid  should  remain  colourless  after  being  shaken  up.  It 
is  then  filtered  and  allowed  to  settle,  and  half  the  total 
volume  (corresponding  to  50  cc.  of  the  feed-water)  is 
introduced  into  a  500  cc.  graduated  cylinder.  A  titrated 
solution  of  sodium  carbonate  is  then  added  till  the  colour 
becomes  distinctly  red  :  it  is  useful  to  compare  with  a 
standard  made  by  adding  the  same  quantity  of  phenol- 
phthalein and  0  3  to  05  cc.  of  the  Na2C03  solution  to  an 
equal  volume  of  distilled  water.  As  a  rule,  the  results 
obtained  are  very  definite ;  but  when  the  water  contains 
much  magnesium  chloride  and  magnesium  sulphate  (which 
rarely  occurs)  the  end  reaction  is  not  well  marked. 


t;.M; 
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If  V  be  the  average  consumption  in  cubic  metres  per 
2-1  hum's,  and  x  tlic  number  of  gnus,  of  sodium  carbonate 
i  X;M  ( >.,)  required  per  cubic  metre  under  head II.,  then  each 
day  Vx  gnus,  of  sodium  carbonate  must  be  introduced  into 
the  boiler  before  getting  up  steam. — P.  J.  H. 


On  a  new  Method  of  Analysis  applicable  to  Water  for 
Manufacturing  Purposes,  and  for  feeding  /loiters. 
L.  Vignon.  Bull.  Soc.  Chim.  [3],  3,  2 — 4.  (See  preceding 
Abstract.") 

Three  notes  have  previously  been  published  on  thissubject 

(Bull.  Hoc.  Chim.  [3],  1,  903;  this  Journal,  1889,  13S,  and 
above).  Two  improvements  in  the  details  of  the  analysis 
are  now  suggested. 

(  1 .)  I  Ordinary  distilled  water  may  contain  as  much  as  5  ec. 

>.per  litre;  it  is  advisable,  therefore,  to  prepare  the 

two  standard-tint  solutions  with  distilled  water  which  has 
just  been  boiled  gently  for  15  minutes  in  a  platinum  or 
porcelain  evaporating  dish.  The  use  of  glass  would  vitiate 
the  results  by  introducing  alkali. 

(2.)  In  operation  (2)  above,  it  is  more  convenient  and 
expeditious  to  pet  rid  of  the  excess  of  (.'( >._,,  by  boiling  in  the 
way  just  described,  than  to  precipitate  with  lime  water. 

—P.  J.  II. 


Electrolytic  Separations.     E.  F.  Smith   and  L.  K.  F  ranked. 
J.  Franklin  lust.  1890,  129,  236—247. 

(1.)  Cadmium  from  Cobalt  and  Nickel. — Cadmium  may  be 
completely  separated  from  cobalt.  On  passing  a  current 
yielding  0'4  ec.  of  OH  gas  per  minute  for  14  hours  into 
solutions  of  these  metals  (0- 1090  grin,  of  each  in  200  ce. 
water)  containing  4*5  grins. of  potassium  cyanide,  the  whole 
of  the  cadmium  is  deposited  without  any  admixture  of 
cobalt.  The  separation  of  cadmium  from  nickel  was  not 
found  possible  with  any  approach  to  accuracy. 

(2.)  Mercury  from  Zinc,  Nickel  and  Cobalt. — Mercury 
may  be  satisfactorily  separated  from  zinc  ;  solutions  of  these 
metals  (0'2440  grm.  each  in  200  cc.  water)  containing 
3 — 4'  5  grms.  of  potassium  cyanide,  deposit  the  whole  of  the 
mercury  (  +  0-2  per  cent.)  when  treated  for  10  hours  with  a 
current  yielding  0-  5  cc.  OH  gas  per  minute.  The  separa- 
tion of  mercury  from  nickel  is  only  approximate  ;  solutions 
of  the  same  strength  as  before  containing  4*5  grms.  of 
potassium  cyanide  and  treated  for  1G  hours  with  a  current 
of  0*4  cc.  gave  results  from  0*2  to  0*6  per  cent,  too  low. 

The  separation  of  mercury  from  cobalt  is  attended  with 
still  greater  difficulty  ;  solutions  of  mercury  (0- 225  grm.  in 
200  cc.  of  water)  and  25 — 75  per  cent,  of  cobalt,  containing 
3  grms.  of  potassium  cyanide  gave  the  best  results  on  treat- 
ment for  16  hours  with  a  current  of  0'5  cc,  the  error  being 
from  +  0-26  to  +0-35  per  cent.,  with  equal  quantities  of 
mercury  and  cobalt  and  2'2grms.  of  potassium  cyanide, 
the  error  was  — O'GO  per  cent. 

(3.)  Silver  from  Copper  Zinc,  Nickel,  and  Cobalt. — In 
these  cases  it  is  only  by  the  use  of  extremely  feeble 
currents  that  even  an  approximate  separation  can  be 
effected. 

In  solutions  of  silver  and  copper  (0 '  1788  grm.  of  each 
in  200  cc.  water)  containing  4-5  grms.  of  potassium  cyanide, 
and  heated  for  16  hours  with  a  current  of  from  0* IS  to 
0-40  cc.;  the  error  varied  from  —  0-88  to  +0*60 per  cent. 

N'ii  difficulty  is  experienced  in  separating  silver  from  zinc  ; 
in  -illations  containing  zinc  instead  of  copper  and  treated  in 
the  same  way,  the  error  varied  from  —0-05  to  —  n  •  5  per 
cent.  Equally  good  results  were  obtained  from  solutions 
containing  nickel. 

The  separation  of  silver  from  cobalt  is  approximately 
complete  (+0-33  per  cent.)  if  the  amount  of  potassium 
cyanide  is  reduced  to  3  grms.  lor  the  same  amount  of  metal 
a-  before. 

The  success  of  the  above  separations  depends  upon  the 
exact  proportion  of  potassium  cyanide  to  the  metals  in 
solution,  and  upon  the  use  of  the  proper  current  strength. 

(4.)  ( 'opperjrom  ( 'admium  in  the  ;>n  \<  mi  of  Sulphuric 
Add.-  lie  besl  results  were  obtained  when  a  solution  of 
copper    sulphate    (0"1975  grm.   of  copper)    and    cadmium 


sulphate  (0*1828  grm.  of  cadmium)  in  130  ec.  of  water 
and  15  cc.  of  sulphuric  acid  (sp.  gr.  =  1  -09)  is  subjected  to 
a  current  of  from  0-2  to  0-3  cc.  The  error  varies  from 
+  0-05  to  —  0-65  per  cent.  (See  also  this  Journal,  1889, 
039,  and  1890,  108.)—  S.  B.  A.  A. 


The  System  of  Amalgamation  of  Gold  Ores  in  use  at  the 
Massachusetts  Institute  of  Technology.  1!.  II.  Richards, 
Technology  Quart.  3,  45—51. 

Tin:  object  of  the  system  is  to  make  exact  quantitative 
experiments  with  a  small  stamp  battery.  The  difficulties 
to  be  overcome  were  in  the  first  place  to  avoid  loss  or  gain 
of  gold,  which  always  occurs  with  amalgamated  copper 
plates,  a  portion  of  the  gold  being  always  retained  in  the 
amalgam  remaining  on  the  plates.  The  copper  plates  first 
used  were  ^  inch  thick,  and  after  each  operation  the  plates 
were  dissolved  up.  This  necessitated  new  copper  plates  for 
each  operation.  As  new  copper  plates  amalgamate  badly 
at  first  until  a  certain  quantity  of  gold  has  been  taken  up, 
this  second  difficulty  is  overcome  by  amalgamating  the 
plates  to  begin  with,  by  substituting  a  silver  amalgam  for 
the  gold  amalgam,  and  subsequently  separating  the  silver. 
The  silver  amalgam  is  made  by  dissolving  silver  in  nitric 
acid  diluted  with  an  equal  weight  of  water,  and  then  adding 
about  ten  times  as  much  mercury  as  silver.  The  silver  i- 
all  precipitated,  forming  a  pasty  amalgam.  The  amalgam 
is  washed  with  water,  squeezed  through  chamois  skin  until 
it  has  the  consistence  of  soft  putty,  and  is  then  applied  to 
the  bright  surface  of  the  plates  with  a  hog's  bristle  brush. 
The  author  finds  that  the  use  of  silver  amalgam  does  away 
with  the  necessity  of  dissolving  up  the  plates,  as  the  gold  is 
deposited  only  on  the  surface  of  the  amalgam  and  can  be 
completely  cleaned  oft'.  The  amalgam  on  the  plates  should 
not  be  allowed  to  get  too  hard  or  too  soft.  If  too  hard  it 
may  fail  to  catch  the  gold ;  if  too  soft,  mercury  will  flour 
at  the  lower  end  of  the  plates.  A  quantity  of  mercury 
varying  from  1  to  l1,  oz.  should  be  fed  to  the  stamp-  for 
every  oz.  of  gold  contained  in  the  ore  under  treatment. 
This  mercury  should  be  fed  a  little  at  a  time  every  half 
hour.  If  the  plates  are  inclined  to  stain,  a  lump  of  cyanide 
of  potassium  held  a  moment  on  the  spot  will  remove  it. 
It' an  ore  contains  FcS(>4  or  C'aSO.,  as  a  result  of  oxidation 
of  iron  and  copper  pyrites  a  little  lime  should  be  added 
along  with  the  ore.  The  use  of  oil  in  the  mill  should  be 
restricted  as  this  al-o  causes  the  yellow  stain. — J.  B.  C. 


Some  Points  in  the  Determination  of  Silica  in  Silicates 
by  Fusion  with  Alkaline  Carbonates.  J.  P.  Gilbert. 
Technology  Quart.  3,  61-68. 
The  author  used  a  sample  of  blast-furnace  slag  containing 
alumina  and  lime  anil  a  little  magnesia,  and  first  determined 
the  influence  of  temperature  employed  in  evaporating  nil  the 
HC1  to  render  the  silica  insoluble  after  fusion.  The 
temperatures  employed  wire  those  of  the  water-bath,  125°, 
an  iron  plate  over  a  Hansen  burner  and  280  '  The  results 
show  that  the  silica  was  practically  rendered  insoluble  at 
the  temperature  of  the  water-bath,  but  the  amount  of 
foreign  matter  in  the  silica  was  in  general  perceptibly 
higher  at  the  higher  temperature  of  dehydration.  This  is 
probably  due  to  the  alumina  being  rendered  partially 
insoluble  in  acid.  The  next  point  determined  was  the 
effect  of  salt-  such  a- magnesium  chloride,  which  decompose 
easily,  and  which  might  form  insoluble  silicates  at  a  com- 
paratively low  temperature.  The  slug  used  tor  these 
determinations  contained  35  per  cent,  of  lime,  15  percent, 
of  magnesia,  and  15  per  cent,  of  alumina.  This  series  of 
results  differs  from  the  first,  mainly  in  the  large  amount 
of  impurity  in  the  silica  and  the  large  amount  of  silica 
in  the  alumina  when  the  dehydration  i-  effected  at  a 
temperature  of  280°.  The  best  results  wen  obtained  at  a 
temperature  of  L20  '.  The  incre  ise  of  silica  in  the  alumina 
as  the  temperature  increased  would  seem  to  be  due  to  the 
magnesia,  for  the  conditions  were  in  all  other  respects  the 
same  as  in  the  analyses  of  the  other  slag.  These  results 
indicate  that    there   is   no  danger  of  the  silica  combining 


June  so  1830.]        THE  JOURNAL  Or  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


657 


with  the  magnesia  at  120°,  and  that  at  this  temperature  the 
silica  is  almost  completely  dehydrated,  the  calcium  chloride 
probably  assisting  in  the  dehydration. 

Another  series  of  analyses  was  made  with  orthoclase 
practically  free  from  limo  and  magnesia.  This  series 
differs  from  the  previous  one  in  that  the  higher  temperature 
is  not  accompanied  with  an  increased  amount  of  silica  in 
the  filtrate.  This  would  seem  to  furnish  a  confirmation  of 
the  view,  that  there  was  a  recombination  of  the  silica  and 
the  magnesia  a;  the.  temperature  of  280°  in  the  mignesii 
slag;  and  tin-  fact  that  the  amounts  of  silica  found  in  the 
alumina  are  higher  than  those  in  the  lime  slag  indicates  the 
beneficial  effect  of  the  calcium  chloride  on  the  dehydration 
of  the  silica.  The  author  further  found  that  owing  to 
incomplete  separation  of  silica  from  an  alkaline  silicate  at 
120  ,  the  amount  of  silica  in  a  given  sample  decreases  with 
each  successive  fusion.  A  series  of  experiments  was  made 
by  Lindo's  method.  This  consists  in  largely  diluting  after 
extracting  the  fused  mass  so  that  on  the  addition  of  HC1 
no  precipitation  occurs.  In  this  way  he  obtained  on 
evaporation  what  he  called  "  vitreous  silica."  Samples  of 
glass  ivere  analysed  as  follows  : — The  powdered  glass 
(1  grm.1  was  fused  with  five  parts  of  sodium  and  potassium 
carbonates  anil  the  mass  treated  with  400  ce.  of  boiling 
water,  on  acidifying  with  dilute  HC1,  a  clear  solution  was 
obtained.  This  was  evaporated  t"  dryness  on  a  water-bath, 
heated  to  125°,  and  the  silica  thus  obtained  fused  and  treated 
as  before.  The  silica  obtained  by  tin  second  fusion  was 
weighed  and  treated  with  HF.  The  two  filtrates  were 
combined  and  evaporated  to  dryness,  heated  to  125°  for  one 
hour,  and  the  residue  insoluble  in  HC1  filtered  off.  In  this 
case  it  was  found  that  a  considerable  portion  of  silica  fails 
to  be  dehydrated  by  one  evaporation  and  heating  to  125°. 
The  silica  is  very  pure  owing  probably  to  it  being  easily 
washed,  or  it  may  be  due  to  the  absence  of  any  large 
quantity  of  alumina. 

The  author  has  further  made  a  series  of  determinations, 
which  seem  to  justify  the  inference  that  in  presence  of  much 
alumina  it  is  not  possible  to  get  as  pure  silica  as  is  easily 
obtained  when  only  salts  of  the  alkalis  or  alkaline  earths  are 
present.  When  evaporation  is  carried  out  in  presence  of 
free  sulphuric  acid  the  results  are  more  satisfactory,  hut  the 
amount  of  alkaline  sulphates  introduced  seriously  interferes 
with  the  determination  of  the  bases  present.  These  results 
seem  to  justify  the  recommendation  that  has  been  made, 
viz.,  that  in  the  analysis  of  silicates  the  silica  is  best 
determined  by  dehydration  with  sulphuric  acid  when  it  is 
admissible,  and  that  the  bases  should  be  determined  after 
the  decomposition  of  the  silicate  by  hydrofluoric  acid. 

—j.  is.  c. 


A  New  Reagent  for  Cane  Sugar,  Grape  Sugar,  and 
Pyrogallol.  E.  Mathieu-Plessy.  Bull.  Soe.  Iud. 
JIulhouse,  1890,  G9— 72. 

The  new  reagent  is  prepared  by  heating  together  to  200°  a 
mixture  of  45  parts  of  ammonium  nitrate,  34  of  lead  nitrate, 
and  21  of  lead  oxide.  The  fused  mass  is  cast  in  slabs. 
Its  melting  point,  namely  102 ',  is  lower  than  that  of  any 
of  its  constituents.  It  contains  lead  para-nitrate,  which, 
when  the  mass  is  melted,  dissolves  in  the  excess  of 
ammonium  nitrate.  To  apply  the  test,  the  reagent  is  gently 
heated  till  melted,  and  then  a  small  quantity  (say  5  mgrms.) 
of  the  substance  to  he  tested  dropped  on  to  it.  The 
following  characteristic  colourations  are  so  obtained :  with 
glucose  a  cherry  red,  with  cane  sugar  a  light  brown,  and 
with  pyrogallol  a  chrome-green. — E.  B. 


On  Commercial  Turpentine  Oil.     A.  Wilson.    Chem.  Trade 
J.  6,  316.     (Compare  this  Journal,  1890,  330  and  557.) 

Adulterants  of  oil  of  turpentine  are  petroleum  and  shale 
spirit,  coal  tar  naphtha,  rosin  oil  and  rosin  spirit,  while  an 
equally  dishonest  addition  is  that  of  the  inferior  Russian  oil 
of  turpentine  to  the  French  or  American  product.  The 
author  records  the  limits  within  which  the  samples  he  has 
examined  ranged.  Sp.  gr.  varied  between  0-862  and 0-870. 
The  specific  rotatory   power  is  not  conclusive,  although   a 


sample  giving  a  high  value  is  certainly  pure.  The  maximum 
value  for  the  D  line  obtained  during  the  examination  of  20 
samples  was  +  15-29,  and  the  minimum  +  12-05,  the 
instrument  used  being  a  Laurent.  French  oil  of  turpentine 
is  levo-rotatory. 

Kosin  oil  may  be  detected  by  steam  distillation  and 
subsequent  treatment  of  the  residue  with  stannic  bromide, 
which  yields  a  violet  colour,  or  with  acetic  anhydride  and 
sulphuric  acid,  giving  a  red  or  reddish  violet  colouration. 
The  halogen  absorption  of  genuine  oil  of  turpentine  is  about 
215  for  bromine  and  331  lor  iodine,  while  petroleum  ami 
shale  spirit  absorb  30  and  70  per  cent,  of  bromine  respec- 
tively. The  behaviour  on  distillation,  especially  when  a 
dephlegmator  is  used,  is  useful  in  detecting  shale  anil 
petroleum  spirit,  the  boiling  point  of  a  genuine  sample 
generally  lying  between  156 — 160°  C.  Armstrong's  method 
(this  Journal,  1890,  557,)  for  the  detection  of  petroleum 
spirit  by  polymerisation  of  the  turpentine  with  sulphuric 
acid  and  distillation  in  a  current  of  steam  is  useful,  but  not 
applicable  for  the  recognition  of  rosin  spirit,  it  being 
attacked  by  sulphuric  aeid. —  B.  B. 


On  the  Oxidising  and  Decolourising  Properliesqf  <  'harcoal. 
P.  Cazeneuve.      Compt.  Rend,  HO,  788— 7S  I. 

The  decolourising  properties  "of  charcoal,  animal  charcoal, 
resin  charcoal,  wood  charcoal,  &c,  are  generally  attributed 
to  the  mechanical  fixation  of  the  colouring  matter  in  their 
pores  in  somewhat  the  same  way  that  silk  takes  a  dye. 
The  author  has  made  experiments  which  tend  to  show  that 
charcoal,  and  particularly  animal  charcoal,  have  powerful 
oxidising  properties.  Calcined  and  washed  animal  charcoal 
placed  in  solutions  of  a-naphthylamine  orjj-phenylene  diamine 
developed  characteristic  colours  produced  by  the  oxidation 
of  these  bases.  <  (titer  similar  experiments  were  made  with 
the  same  result.  Charcoal  heated  in  a  current  of  nitrogen 
aud  allowed  to  cool  in  that  gas  has  much  less  powerful 
decolourising  properties  than  the  same  charcoal  allowed  to 
cool  in  the  air.  The  colour  taken  up  from  dark  solutions 
by  charcoal  cannot  be  recovered  if  the  action  has  taken 
place  some  hours  prior  ;  it  is  in  fact  destroyed  by  oxidation. 

—A.  L.  S. 


77ie  Colouring  Matter  of  Wines,     Monnet.     Bull.  Soc. 
Chim.  (1889)  2,  144. 

M  \nv  metallic  sulphides  extract  the  colouring  matter  from 
wine  like  charcoal.  As  a  rule  the  colouring  matter  can 
only  be  extracted  from  the  sulphides  by  alcohol  acidified 
with  sulphuric  acid.  In  the  case  of  arsenic  sulphide, 
alcohol  alone  takes  up  the  colouring  matter.  The  alcoholic 
extract  leaves  on  evaporation  a  violet  colouring  matter, 
soluble  in  alcohol  and  glycerol.  If  the  colouring  matter  is 
extracted  from  the  sulphide  of  arsenic  by  means  of  alcohol 
acidified  with  acetic  acid,  the  residue  on  evaporation  is  only 
partly  soluble  in  alcohol,  aud  if  sulphide  of  lead  be 
substituted  for  the  arsenic,  the  blue  colouring  matter 
obtained  is  insoluble  in  alcohol.  The  author  considers  it 
incorrect  to  suppose  the  blue  colouring  matter  to  be  a 
normal  constituent  of  wine. — .1.  I!.  ( I. 


Automatic  Determination  of  the  Density    of  Sugar  Juice, 
Spencer's  Haudbook  for  Sugar  Manufacturers,  p.  I. 

Having  determined  the  volume  of  the  juice  for  a  stated 
period,  it  is  necessary  to  ascertain  the  total  weight,  or  the 
average  weight  of  a  unit  volume.  For  this  purpose  the 
mean  specific  gravity  must  be  known.  This  can  either  be 
determined  automatically  or  by  the  chemist.  The  latter 
method  is  perhaps  the  more  certain  of  giving  accurate 
results,  although  the  apparatus  described  below  is  highly 
recommended  by  a  prominent  beet-sugar  manufacturer  of 
Germany  for  the  accuracy  of  its  work.  If  the  sampler  is 
used  to  collect  the  juice  for  the  chemist's  examination   for 
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density,  no    lead    should   be   employed.      A   considerable 

fermentation  affects  the  density  determination  but  little, 
hence  samples  may  be  stored  several  hours,  if  necessary, 
before  their  examination. 

The  automatic  determination  of  the  density  of  the  juice 
depends  upon  the  principle  of  communicating  vessels.  A 
column  of  juice  of  an  invariable  height  counterbalances  a 
column  of  water  of  a  height  proportional  to  the  density  of 
the  juice  (see  Figure).  By  means  of  a  suitable  connexion, 
the    small  reservoir   H    is  connected   with   the   measuring 


tank ;  the  juice  from  each  charge  drawn  into  this  latter 
passes  through  the  reservoir  and  into  the  tube  S,  and 
overflows  at  r.  Inside  the  tube  S  is  another  tube  F  D, 
which  terminates  above  in  a  funnel  shaped  vessel  and  below 
in  a  flexible  bulb  F.  The  interior  of  this  tube,  including 
the  bulb,  is  tilled  with  water,  whose  height  is  registered  upon 
a  cylinder  B  by  means  of  a  float  carrying  a  pencil.  It  is 
evident,  from  an  inspection  of  this  apparatus,  that  the  water 
in  the  inner  tube  will  rise  in  proportion  to  the  density  of  the 
juice  surrounding  and  pressing  upon  the  flexible  rubber 
bulb.  This  rise  in  the  level  of  the  water  is  registered  by 
the  pencil,  carried  by  the  float,  upon  the  paper-covered 
cylinder.  This  cylinder  is  revolved  by  clockwork,  making 
one  revolution  every  12  hours. 

The  variable  temperatures  of  the  juice  have  no  influence 
upon  the  apparatus,  provided  the  column  of  water  is  of  the 
same  temperature  as  the  juice  surrounding  it.  For  this 
reason  the  tube  F  is  spiral  at  its  lower  end.  E.  Laugen,  the 
inventor  of  this  apparatus,  has  lately  substituted  a  bundle 
of  tine  copper  tubes  for  the  spiral.  Foam  and  mechanical 
impurities  do  not  affect  the  accuracy  of  the  apparatus. 
The  density  is  recorded  in  degrees  Brix  or  Baume,  as 
preferred. 

This  apparatus  may  be  attached  to  the  upper  or  lower 
tank  of  the  measuring  apparatus.  A  double  ball  valve  should 
be  used  to  admit  the  juice  and  prevent  overflow  and  waste. 


Schmidt's   Process  for  Converting  Oleic  Acid  into  Solid 
Fatty  Acids.     K."  Benedikt.     Monatsh.  1890,  H,  71— 83. 

Solid  fatty  acids,  such  as  stearic  and  palmitic,  are  separated 
fi. mi  liquid  fatty  acids  such  as  oleic,  by  pressing  the  mixed 
products  of  the  hydrolysis  of  tallow  and  palm  oil,  and 
used  largely  in  candle  making.  The  liquid  fatty  acids  are 
a  less  valuable  by-product,  and  it  is  therefore  desirable  to 
Increase  the  yield  of  the  solid  fatty  acids  ;is  much  as 
possible.  It  is  found  that  when  the  sulphuric  acid  process 
of  saponification   is   used,   the   yield   is    15 — 17    per  cent. 


greater  than  is  obtained  by  saponification  with  lime  or  high 
pressure  steam  (Stas),  and  the  author  has  actually  found 
15*5  per  cent,  of  iso-oleic  acid  (discovered  by  Savt/.cff, 
J.  prakt.  Chem.  [2],  37,  269  ;  this  Journal,  1888,  442)  in  a 
sample  of  solid  fatty  acids  produced  by  this  method,  showing 
that  the  oleic  acid  undergoes  isomeric  change  to  this  extent 
(this  Journal,  1886,  452). 

Various  plans  have  been  proposed  to  enhance  this  effect 
but  with  small  success.  Klai'die  acid  is  only  formed 
regularly  from  fresh  oleic  acid  by  the  action  of  nitrous 
acid,  and  besides  is  a  bad  material  for  candles.  Neither 
the  conversion  of  oleic  acid  into  palmitic  acid  by  fusion  with 
caustic  alkalis  as  proposed  by  Yarrentrapp,  nor  its  trans- 
formation into  stearic  acid  by  heating  with  a  small  quantity 
of  one  of  the  halogens  according  to  the  process  of  Wilde 
and  Heychler,  is  a  practical  success.  Schmidt  beats  10 
parts  of  oleic  acid  with  one  of  zinc  chloride  to  180°  ('., 
washes  first  with  dilute  hydrochloric  acid,  then  witli  water, 
and  distils  in  a  current  of  superheated  steam,  pressing  the 
distillate  in  the  usual  manner.  It  is  this  process  which  the 
author  has  studied.  His  raw  material  was  a  sample  of 
oleic  acid  made  from  beef-tallow  without  admixture  of 
vegetable  fats  (as  these  constantly  contain  linoleic  acid), 
the  purity  of  which  was  ascertained  by  its  giving  the  right 
iodine  number  and  a  lead  salt  completely  soluble  in  ether. 
Five  hundred  grins,  of  it  were  heated  with  50  grms.  of  zinc 
chloride  in  an  oil-bath  furnished  with  a  thermostat,  the 
temperature  being  kept  at  180° — 185'  C. — an  important 
condition,  as  if  195°  C.  be  exceeded  no  solid  product  is 
obtained.  Reaction  sets  in  at  180°  C,  accompanied  by 
slight  frothing  from  the  escape  of  steam,  and  the  zinc 
chloride  speedily  dissolves.  A  drop  of  the  mixture  is  with- 
drawn from  time  to  time,  boiled  with  dilute  hydrochloric 
acid,  and  cooled,  and  when  it  becomes  solid  on  cooling  the 
operation  is  stopped,  dilute  hydrochloric  acid  added  to  the 
contents  of  the  flask,  and  the  mixture  boiled  by  blowing  in 
steam,  the  process  being  repeated  until  zinc  can  no  longer 
be  detected  in  the  washings,  when  after  a  final  washing 
with  water,  the  fatty  acids  are  distilled  under  a  diminished 
pressure  of  120 — 150  mm.,  that  plan  being  more  convenient 
than  the  use  of  superheated  steam  when  working  on  a  small 
scale.  A  greater  reduction  of  pressure  is  not  advisable,  as 
frothing  is  then  apt  to  occur.  The  distillate  is  yellowish- 
white,  and  from  it  is  easily  separated  a  white  crystalline 
solid  portion  by  spreading  it  on  a  porous  tile.  The  research 
divided  itself  into  three  parts  : — 

/.  Investigation  of  the  Washed  Product  before  Distillation. 
— A  knowledge  of  the  composition  of  such  fatty  mixtures 
is  best  obtained  from  the  determination  of  the  figures  they 
give  for  their  "  acid  number,"  "  saponieation  number,"  so- 
called  "  ether  number  "  (by  which  is  meant  the  difference 
between  the  first  two,  corresponding  to  the  amount  of 
alkali  consumed  in  saponifying  the  glvcerides  present  in  an 
ordinary  fat).  "  acetyl  number."  and  "  iodine  number," 
rather  than  by  any  attempt  to  isolate  their  constituents.  In 
this  case  the  mixture  was  remarkable  as  containing  a  notable 
proportion  of  what  the  author  terms  "  unsaponifiable 
anhydrides,"  which  are  only  attacked  by  alcoholic  potash 
when  a  temperature  of  150"  C.  was  reached,  and  which  he 
considers  to  consist  chiefly  of  the  anhydride  of  hydroxy- 
stearic  acid,  besides  a  considerable  quantity  of  "  sapouifiable 
anhydride,"  found  to  he  identical  with  the  stearotactone  of 
Geitel,  which,  though  saponifiable,  is  regenerated  as 
anhydride  on  being  freed  by  hydrochloric  acid,  and  dues 
not  pass  into  the  corresponding  acid.  From  these  results", 
by  a  close  and  ingenious  chain  of  reasoning,  too  long  to 
produce  verbatim,  and  impossible  to  compress,  the  author 
arrives  at  the  conclusion  that  the  composition  of  the  mixture 

is  : — 

Parts  perCcnt. 
"  Fluid  unsaponifiable  anhydride"  (the  anhydride 

of  hydroxysteario  ncid) 8 

Stearolactone  (the  lactone  ofy-hydroxystearic  add)  28 

Hydroxysteario  acid 17 

Oleic  acid 40 

•Saturated  fatty  acids 7 


•  Calculated  acid  number  for  these      193, 
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TV.  Investigation  of  the  ( -rude  Distillate. — An  unsaponiti- 
able  portion  was  present,  but  instead  of  consisting  of  nn- 
saponifiable  anhydrides  as  in  I.,  was  found  to  contain  only 
a  small  quantity  of  oxygenated  compounds  and  to  lie  mainly 
composed  of  hydrocarbons.     The  results  are  : — 

Parts  per  Cent. 

Unsaponifiable  matter  (fluid) 136 

Oleic  and  iso-oleic  acids 43*3 

Stearolactone 31*0 

Saturated  fatty  acids I2'l 

100-n 

Determination  of  the  respective  quantities  of  oleic  and  iso- 
oleic  acid  was  not  practicable,  Saytzeffs  method  giving 
unsatisfactory  results. 

///.  Investigation  of  the  Solid  Portion  of  the  Distillate. 
— Separation  of  the  valuable  solid  products  is  effected  on 
the  large  scale  by  hot  or  cold  filter  pressing,  but  for  experi- 
mental purposes  the  use  of  a  porous  tile  sufficed.  The 
product  was  a  hard  crystalline  mass  with  a  melting  point 
of  41° — 42°  C,  which,  when  examined  by  the  method 
indicated  under  I.,  was  found  to  contain  : — 

Ports  per  Cent. 

Stcaro-lactone 75'8 

Iso-oleic  acid 15*7 

•Saturated  fatty  acids 8*5 

100-0 

*  Mean  molecular  weight  =  216. 

From  this  it  appears  that  the  action  of  zinc  chloride  on 
oleic  acid  is  analogous  to  that  of  sulphuric  acid ;  two  iso- 
meric addition  products  with  zinc  chloride  are  formed,  and 
these  decompose  on  heating  with  dilute  hydrochloric  acid 
into  zinc  chloride  and  two  hydroxy-stearic  acids,  identical 
with  those  found  by  Geitel  to  be  produced  by  the  action  of 
sulphuric  acid  on  oleic  acid  (this  Journal,  1888,  218).  One 
of  these  becomes  stcaro-lactone  w-ith  elimination  of  water, 
the  other  becoming  converted  into  its  anhydride,  which  is 
difficultly  saponifiable  (needing  a  temperature  of  150°  C). 
A  portion  of  these  hydroxy-stearic  acids  suffer  change  on 
distillation,  yielding  oleic  acid  and  solid  iso-oleic  acids, 
which  appear  in  the  distillate  as  shown  above. — 1!.  li. 


The  Analysis   of  Resins  and  Balsams.     M.  Bamberger. 
Monatsh.  1890,  H,  84—86. 

Benedikt  and  Griissner,  having  already  published  a  series 
of  determinations  of  the  "  methyl  number "  of  sundry 
ethereal  oils  (Chem.  Zeit.  13,  53  ;  this  Journal,  1889,  925), 
the  author  supplements  their  observations  with  those  of 
certain  resins  and  balsams. 


Name  of  Resin  or  Balsam. 


Methyl 
Number. 


Remarks. 


Aloes  (Aloe  bepatica) 

Aloes  (Aloe  hicida) 

Aminoniacum 

Asafuetida 

Gum  benzoin  (Siam)  

Gum  benzoin  {Sumatra)  

Gum  benzoin  (Sumatra)  (Almond)  . 

Bdellium 

Canada  balsam 

Copaiba  balsam 

Copal 

Colophony 

Gum  dammar 

Dragon's  blood 


3-9 

0 

II 

18 

2S'5 
1S5 
13-8 

0 
0 
0 
0 
0 
0 
33-8 


30 
16-2 


Persia. 


A  frica. 


Zanzibar. 


Sundainsel. 


Name  of  Resin  or  Balsam. 


Euphorbium 

Gum  elemi 

Resin  {Pi tins  taeda) 

Resin  (Finns  halepensis) 

Resin  (Finns  lariclo) 

Galbanum 

Gamboge 

Guiacum 

Jalap 

Kauri  dammar  

Ladanum 

Liquid  ambar 

Myrrh 

Mastic 

Olibanum  (Frankincense) ... 

Oppoponax  

Balsam  of  Peru 

Storax  calainitus 

Seamninny 

Sandarac  

Shellac 

Taoamahac 

Venice  turpentine 

Balsam  of  Tola 

Xantorrhoea  resin  (Yellow)  .. 
Xantorrhu-a  resin  (Red) 


Methyl 

Number, 


C0'9 
4-0 


0 
0 
0 
0 

40- 

3- 

0 
83'8    8t 

0 

71      . 

0 

0 
13-6     13 

0 


Remarks. 


Africa. 


South  Austria. 


bower  India. 


Africa. 
Asia  Minor. 

Asia  Minor. 
Smyrna. 
Asia  Minor. 


The  numbers  in  the  third  column  are  those  of  duplicate 
determinations. 

]!.  B. 


Volumetric  Estimation  of  Tannin.     K.  Guenez. 
Compt,  Bend.  HO,  532—534. 

A  standard  solution  is  made  of  tartar  emetic,  12  grms.,  and 
Vomer's  green  4  JE,  1  grm.,  to  1  litre  of  distilled  water. 
The  solution  of  tannin  to  be  estimated  is  placed  in  a  burette 
and  run  into  20  cc.  of  the  boiling  standard  coloured  liquid 
until  complete  decolouration  just  occurs.  The  standard 
solution  is  titrated  against  a  solution  of  pure  oak  gall  tannin 
of  known  strength.  Gallic  acid  does  not  interfere  with  this 
process. — J.  M.  H.  M. 


The  Estimation  of  the  Tannic  Acids  in  Sumac,     h.  Bruehl. 
See  under  VI.,  pages  607-608. 


Estimation  of  Acetone  in  Wood  Spirit.  Ij.  Viguon. 
Compt.  Bend.  110,  534—536. 
In  applying  Kramer's  process,  founded  on  Lieben's  iodoform 
reaction,  to  the  determination  of  the  acetone  present  in  the 
crude  methyl  alcohol  used  for  the  preparation  of  methylated 
spirit,  it  is  necessary  to  have  the  iodine  present  in  large 
excess,  and  to  conduct  the  operation  in  the  following  way  : 
5  cc.  of  the  wood  spirit  are  dissolved  in  200  cc.  of  distilled 
water,  and  the  volume  made  up  to  250  cc. ;  5  cc.  of  this 
mixture  are  placed  in  a  stoppered  and  graduated  cylinder 
with  10  cc.  of  binormal  soda,  and,  after  shaking,  5  cc.  of 
binormal  iodine  are  added,  and  the  mixture  again  shaken  ; 
10  cc.  of  ether  free  from  alcohol  are  then  added  to  take  up 
the  iodoform,  and  the  volumo  of  the  ethereal  solution  noted. 


660 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[June  30,1890. 


5  cc.  of  the  ethereal  solution  are  pipetted  off  and  evaporated 
in  vacuo,  and  the  iodoform  weighed  as  soon  as  possible, 
CHI3  corresponds  to  (CH3)3CO.  Aldehyde,  ethyl  alcohol, 
and  other  bodies  capable  of  furnishing  iodoform  must  be 
absent  (see  following  abstract). — .1.  M.  II.  M. 


Estimation   of  Acetone   by   Iodoform.     E.    Arachequesne. 

Compt.  Rend.  HO,"  642—644. 
Kramer's  method  (see  preceding  abstract)  for  the  estimation 
of  acetone,  based  on  Lieben's  reaction,  was  intended  only  for 
determinations  in  methyl  alcohol,  used  in  the  manufacture  of 
methylaniline,  containing,  at  most,  1  per  cent,  of  acetone. 
With  a  view  to  making  the  method  generally  useful,  the  author 
makes  the  following  proposals : — 1.  That  Kramer's  method, 
as  it  is,  should  he  used  only  with  pure  methyl  alcohol. 
2.  When  the  liquid  to  be  analysed  contains  1-5  to  30  per 
cent,  of  acetone,  a  smaller  amount  should  be  employed. 
For  example,  with  liquids  containing  20  to  30  per  cent,  of 
acetone,  take  5  cc,  dilute  with  water  to  500  cc.  and  of  the 
diluted  solution  take  5  cc.  for  the  analysis,  and  multiply  the 
result  by  20.  3.  With  solutions  still  richer  in  acetone,  5  cc. 
is  diluted  with  water  to  50  cc.  Of  this  solution  5  cc.  is  put 
into  a  200  cc.  flask,  the  bottom  of  which  terminates  in 
a  point  closed  with  an  india-rubber  tube  and  a  clamp. 
Binomial  soda  (10  cc.)  and  binormal  iodine  solution  (5  cc.) 
are  added,  and  the  whole  shaken.  The  addition  of  the 
soda  and  iodine  solutions  (in  the  same  proportions)  is 
then  continued  until  no  more  iodoform  is  precipitated. 
'I'll.-  iodoform  is  then  washed  into  a  burette,  having  a  plug 
of  asbestos  at  the  bottom,  and  after  the  excess  of  solution 
has  run  through,  is  dissolved  in  ether  and  weighed  as 
described  by  Kramer. — X.  H.  J.  M. 


Estimation  of  Fat  in  Milk.     Le/.o.     Compt.  Rend.,  110, 
647—649. 

The  separation  of  fat  in  milk  is  hindered  by  the  casein 
which  retains  the  globules  of  butter.  The  difficulty  is  over- 
come by  dissolving  the  casein  in  acid.  The  milk  is  shaken 
with  strong  hydrochloric  acid  (2  to  2'5  parts)  and  poured 
iuto  a  flask  with  a  long  neck  graduated  in  cc.  and  tenths 
of  cc.  It  is  then  heated  until  the  liquid  becomes  brown, 
treated  with  dilute  ammonia  until  the  oil  is  completely 
separated,  and  hot  water  added  until  the  water  level  reaches 
the  graduated  neck  of  the  flask.  The  volume  of  melted  fat 
is  then  read  and  the  number  of  cc.  multiplied  by  0-90  (the 
Specific  gravity)  gives  the  weight  in  grins.  This  correction  may 
be  avoided  by  taking,  for  instance,  110  cc.  of  milk  instead  of 
100  cc. ;  the  number  of  cc.  of  fat  then  represents  grms.  pet- 
cent.  44  cc.  of  milk  and  100  cc.  of  acid  arc  convenient 
amounts  to  employ.     The  mixture  is  heated  to  about  80D. 

— N.  H.J.  M. 


The  Analysis  of  the  Methylanilines.  II.  Giraud.  Bull. 
Soc.  Chim.  1889,  2,  142—144. 
The  method  is  based  upon  that  of  Reverdin  and  de  la  Itarpe 
(this  Journal,  1889,  422),  and  consists  in  adding  acetic 
anhydride  to  methylaniline  and  determining  the  amount  of 
acetic  acid  formed.  The  author,  however,  instead  of 
employing  acetic  anhydride  alone,  employs  a  mixture  of  the 
anhydride  with  10  times  its  volume  of  dimethylaniline. 
This  mixture  keeps  better  than  the  anhydride,  and  the 
dimethylaniline  has  no  influence  on  the  reaction.  The 
solution  is  titrated  against  a  standard  solution  of  baryta, 
litmus  or  phenol  phthalein  being  used  as  indicator.  The 
analysis  is  conducted  in  the  following  manner.  1  grm.  of 
the  mixed  methyl  anilines  and  10  CC.  of  the  anhydride 
mixture  are  brought  together  in  a  tlask,  which  is  closed 
with  cork.  After  an  hour  water  is  added  and  tin-  liquor 
titrated  with  baryta.  The  difference  between  the  firsl  ami 
second  titration  gives  the  amount  of  methylaniline  or  aniline 
present. — J.  B.  C. 

On  Benedikfs  Acetyl  Values.    J.  Lewkowitsch.     Proc. 
them.  Soc.  1890,  72—74;  also  91—92. 

I.N  his  paper  on  a  new  method  of  examining  fats  (Xcits.fiir 
die  (him.  Iml.  1887,148),  Benedikt  proposes  a  method 


which  is  bas.d  cm  the  principle  that  onh  hydroxy  lated  fatty 
acids  take  up  the  radicle  of  acetic  acid  when  heated  with 
acetic  anhydride,  and  In-  asserts  that  those  fatty  acids  which 
dn  not  contain  the  hydroxyl-group   remain   unaltered;  so 

that  the  quantities  of  potash  required  for  neutralising  fatty 
acids  before  and  after  treatment  with  acetic  anhydride  will 
be  either  identical  or  nearly  so,  any  difference  being  due  to 
ili,  errors  of  the  method  of  determination. 

While  examining  a  somewhat  abnormal  sample  of  tallow, 
the  author  was  led  to  doubt  the  accuracy  of  this  statement, 
and  the  following  results  of  experiments  which  he  has  made 
serve  to  confirm  his  doubts. 

The  fatty  acids  prepared  from  a  sample  of  fresh  town 
tallow  required  for  neutralisation  19-717  per  cent,  of  potash, 
or,  in  other  words,  their  "  acid  value  "  was  equal  to  1 '.) - 7 1 7 , 
corresponding  to  the  molecular  weight  284  ■  5.  50  grms. 
of  these  acids  was  acetylated  with  10  grms.  of  acetic 
anhydride  in  the  manner  indicated  by  Benedikt,  and  both 
the  acid  value  and  the  "saponification"  value  of  the 
acetylated  product  was  then  determined.  The  values  found 
were  160-5  and  217-5  respectively,  corresponding  to  an 
acetyl  value  of  217-5  —  160-5  =  57.  A  second  test  gave 
216-3  -  159-9  =  56-4. 

In  the  same  way  the  fatty  acids  of  samples  of  South 
American  tallow  and  of  North  American  tallow  gave  the 
acetyl  values  77 '8  and  23-93.  According  to  Benedikt  the 
acetyl  values  ought  to  have  been  nil  or  nearly  so. 

As  tallow  is  considered  to  consist  essentially  of  a  mixture 
of  the  glycerides  of  stearic,  palmitic,  and  oleic  acids,  it  was 
thought  possible  that  it  was  the  oleic  acid  which  had  fixed 
the  acetic  acid  radicle.  A  sample  of  oleic  acid  obtained 
from  Kahlbaum  as  pure  was  therefore  examined  ;  it  con- 
tained, however,  some  solid  acids,  which  settled  out  when 
the  acid  was  kept  for  some  time  in  a  stoppered  bottle.  To 
determine  the  impurities,  the  aeid  value  and  iodine  absorption 
were  ascertained:  the  acid  value  found  wa-  183,  and  the 
iodine  absorption  90-14;  the  theoretical  values  for  oleic 
aeid  are  198  and  90'07.  Although  containing  a  certain 
amount  of  higher  homologues,  the  acid  was  considered 
sufficiently  pure  for  the  desired  purpose  :  50  grms.  of  it  when 
acetylated  gave  an  acid  value  =  116*50  and  a  saponification 
value  =  242-05;  consequently  an  acetyl  value  =  125-55. 
If  the  fixing  of  the  "  acetyl,"  however  unlikely  it  might 
appear,  were  due  to  the  CH .CH -group  in  the  molecule  of 
the  oleic  acid,  the  acetylated  acids  ought  to  have  lost  Un- 
capacity of  taking  up  iodine.  However,  the  iodine  value  of 
the  acetylated  acids  was  found  to  be  87-11,  proving  clearly 
that  acetyl  was  not  taken  up  by  the  CH.CH-group.  There- 
fore, the  acetic  anhydride  must  have  acted  in  some  other 
way  on  the  oleic  acid,  and  if  so  it  was  not  unlikely  that 
palmitic  or  stearic  acid  might  be  acted  on  in  the  same 
way.  Experiment  fully  bore  out  the  correctness  of  this 
assumption. 

Fifty  grms.  palmitic  acid,  the  comparative  purity  of  which 
was  proved  by  an  aeid  value  of  21:1-4  (instead  of  the 
theoretical  value  219*1),  were  acetylated  and  gave  an  acid 
value  =  143*53  and  a  saponification  value  =  226-13;  con- 
sequently an  acetyl  value  =  82" 6. 

Fifty  grms.  stearic  acid — showing  an  acid  value  of  203 
instead  of  the  theoretical  one  of  197-5 — gave,  after  being 
acetylated.  an  aeid  value  =  138-89  and  a  saponification 
value  =  221 '18  ;  consequently  an  acetyl  value  =  82-29. 

These  results  were  so  unexpected  that  it  was  determined 
to  verify  them  by  examining  other  fatty  acids:  capric, 
lauric,  and  ccrotie  acids  ware  therefore  acetylated  in  the 
manner  previously  stated.  The  approximate  purity  of  the 
acids  used  was  ascertained  by  determining  the  quantity  of 
caustic  potash  required  for  their  saturation. 

Capric  Acid. — The  acid  value  was  found  to  be  818*65, 
while  theory  requires  :i2fi-2.    The  acetylated  product  gave 

an  acid  value  of  176*4,  and  a  saponification  value  of  :i."jO-4  : 
consequently  an  acetyl  value  —  174. 

Lauric  Acid. — The  acid  value  found  was  273-02,  the 
theoretical  value  being  280*5.      The  acetylated  aeid  gave  ail 

aei.l  value       161*5,  a  saponification  value  =  293*99;   its 

acetyl  value  therefore  was  132"  I'.'. 

( 'erotic  Acid. — The  acid  value  found  was   188*4;  theory 

indicates  for  (',„!  !,,(>,  141/6  (or  for  ( '■;  1 1 -,,<>.-  136*8).     The 
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acetylated  cerotic  acid  gave  an  acid  value  =  73-87,  a  sapo- 
nification value  =  142'  1  ;  so  that  the  acetyl  value  was  68  '23. 

From  the  approximate  coincidence  of  the  acetyl  value  of 
capric  acid  (174)  with  the  acid  value  of  the  acetylated  acid 
(176-4),  it  might  he  inferred  that  the  acetylated  capric  acid 
contains  one  acetyl-group,  but  an  acid  of  the  formula 
C],>H190.,.C.;H30  has  a  theoretical  acid  value  of  262. 
Similarly  the  value  for  a  mono-aeetyl  derivative  of  lauric  aeid 
would  he  231,  and  that  for  a  mono-acetyl  derivative  of  cerotic 
acid  128  (or  otherwise  124).  (The  same  formula  would 
apply  to  mixed  anhydrides  of  acetic  acid  and  capric  acid, 
&c.)  It  was  easy  to  decide  whether  the  action  of  acetic 
anhydride  on  fatty  acids  affected  the  COOH  group  of  the 
latter,  for  in  that  case  an  alcohol  of  the  C„H„  +  ^0  series 
ought  not  to  become  acetylated.  The  author  experimented 
on  cetyl  alcohol,  which  was  treated  with  acetic  anhydride. 
The  acid  value  of  the  resulting  substance  was — as  is  to  be 
expected — nil;  the  saponification  value  found  was  192*65. 
As  a  substance  of  the  formula  Cil-H:l;,O.C2H30  has  theoreti- 
cally a  saponification  value  =  198,  it  is  evident  that  simply 
etherisation  of  the  cetyl  alcohol  has  taken  place. 

It  was  therefore  to  be  supposed,  as  the  mixed  anhydrides 
of  the  higher  fatty  acids  and  acetic  acid  could  not  have 
been  formed,  that  by  the  interaction  of  aeetie  anhydride  and 
the  higher  fatty  acids  the  anhydrides  of  the  hitter  had  been 
produced — taking  palmitic  acid  as  an  example — according 
to  the  following  equation — 

2C16H31O.OH  +  (G:H30),,0  =  (C16H310)oO  +  2C2H3O.OH. 

In  that  case  the  quantities  of  caustic  potash  required  by  the 
equation  (C16H:„0).,0  +  2  KOH  =  2  C,f,H31O.OK  +  H„0 
ought  to  agree  with  the  saponification  values  found.  The 
following  table  gives  the  quantities  of  caustic  potash  required 
by  theory,  in  milligrammes,  compared  with  the  quantities 
actually  used  in  the  above  experiments  : — 




Mol.  wt. 

Theory. 

Expt. 

Capric  anhydride  (C^H^OJjO  .... 

32G 

344 

350-4 

Lauric  anhydride  (C12H£)0)20. . . . 

212 

•J!ll 

293-00 

Palmitic  anhydride  (CltH:„0)20  .. 

494 

'JJ7 

220-13 

Stearic  anhydride  (C,8H3,0)20. . .. 

550 

201 

221-18 

rC»H510).0... 
Cerotic  anhydride  < 

(.C^HaCOjO  ... 

771 
818 

143 
137 

}„ 

Oleic  anhydride  (C^IImOIjO 

5t« 

205-4 

242 

Considering  the  approximate  purity  of  the  acids  used,  the 
theoretical  values  agree  very  well  with  the  experimental 
values,  and  it  may  be  pointed  out  that  with  pure  material  it 
would  be  easy  by  this  method  to  determine  which  is  the 
formula  of  cerotic  acid. 

In  the  light  of  this  explanation,  the  "  acid  values  "  found 
for  the  products  of  the  interaction  of  acetic  anhydride 
and  fatty  acids  lose  every  quantitative  meaning ;  as  the 
"  acetylated  "  acids  were  dissolved  in  cold  absolute  alcohol 
for  titration  with  potash,  which  at  once  hydrolysed  the 
anhydrides,  hydrolysis  ceasing  only  when  a  limit  was 
reached  which  depended  on  the  quantity  of  alcohol  present, 
and  the  nature  and  dilution  of  the  standard  solution — in 
some  experiments  half  normal  soda,  in  others  decinormal 
potash.  Had  the  substances  been  shaken  up  with  water 
(hot  water  does  not  decompose  them),  on  the  first  drop  of 
potash  falling  into  the  mixture  the  pink  colour  would  have 
appeared  at  once,  or  very  soon  when  the  limit  for  the 
system  of  substances  was  reached.  Experiments  carried 
out  in  this  direction  fully  bear  out  the  correctness  of  the 
author's  conclusions.  Thus  the  interaction  of  KOH  or 
NaOH  and  the  anhydrides  in  aqueous  solution  affords  an 
elegant  illustration  of  that  class  of  actions  which  require  a 
measurable  time  for  their  completion.  The  anhydrides  of 
the'higher  fatty  acids  are  now  within  easy  reach,  as  they 
can  he  prepared  in  a  very  short  time  by  means  of  acetic 
anhydride. 

s  


Erratvm. 

In  the  May  number  of  this  Journal,  page  557,  line  7  from 
top  of  column  1,  for  "  very  oxidisable  bodies"  read  "not 
very  oxidisable  bodies." 


J^to  Books. 


A  Treatise  on  Chemistry.  By  Sir  H.  E.  Roscoe,  F.R.S., 
and  C.  Schorlemmer,  F.R.S.  Vol.  III.— The  Chemistry 
of  the  Hydrocarbons  and  their  Derivatives,  or  Organic 
Chemistry.  Part  II.— New  and  thoroughly  revised 
edition.  London  and  New  York :  Macmillan  and  Co 
1890. 

The  first  appearance  of  this  part  of  Roscoe  and  Schorlem- 
mer's  great  work  was  in  1884.  Since  that  time  the 
knowledge  respecting  this  department  of  Organic  Chemistry 
has  largely  increased.  In  the  present  volume  will  lie  found, 
for  example,  the  researches  of  Curtius  on  the  fatty  diazo- 
compounds  ;  of  Kiliani  on  the  constitution  of  the  members 
of  the  sugar  group  ;  of  Em.il  Fischer  on  the  artificial 
production  of  certain  members  of  this  group  ;  of  Brown, 
Heron,  and  Morris  on  the  starches  and  dextrins  ;  and  further, 
of  W.  H.  l'erkin,  junr.,  on  the  Polmethylene  compounds, 
all  this  being  fresh  matter  since  1884.  These  enlargements 
and  additions  have  made  it  necessary  to  defer  the  con- 
sideration of  the  derivatives  of  Furfuran,  Pyrrol,  and 
Thiophcn  for  another  volume,  together  with  the  Pyridine 
and  Quinoline  derivatives.  The  price  of  the  volume  "is  21s. 
(See  this  Journal,  1S84,  331.) 


Die  Vektoretnigitng  der  Gewasser,  Eixe  Dexkschript 

IM  AUPTRAGE    DER  FH'SS-C'OMMISSIOX    DES  VeHKIXS    ZUE 

Wahrung  der  Interessen  der  Chemtschen  Industrie 
Deutschlands.  Bearbeitet  von  Dr.  Konrad  Wilhelm 
Jurisch.  Privat  Docent  an  der  koniglichen  Techuischen 
Hochsehule,  Berlin.  1890.  Berlin:  R.  Gaertner's  Verlags- 
buchhandlung.  Hermann  Heyfelder,  S.W.  Schonebergcr- 
strasse  26.  London  :  H.  Grovel  and  Co.,  33,  King  Street, 
Covent  Garden.- 

A  quarto  volume,  containing  110  pages  of  Subject-Matter, 
Preface,  Table  of  Contents,  and  Alphabetical  Index.  The 
price  is  10s.  The  work  is  stated  to  furnish  a  complete 
and  clear  treatise  on  all  the  details  relating  to  the  Removal 
of  the  Waste  Waters  and  Liquors  from  Works.  The  follow- 
ing excerpt  of  the  contents  of  the  work  will  give  the  clearest 
idea  both  of  its  contents  and  the  nature  of  the  treatment  of 
the  subject : — 

Part  I. — Description  of  the  Waste  Liquors  or  Waters. 
(1.)  Sewage  and  Waste  Waters  in  Town  and  Country. 
(2.)  Waste  Matters  and  Waters  of  Domestic  Trades  and 
Mechanical  Industries.  (3.)  Waste  Waters  of  Mining  and 
Metallurgical  Industries.  (4.)  Waste  Waters  of  the  Agri- 
cultural and  Chemical  Industries. 

Part  II. — On  the  Damage  done  by  Waste  Waters  anil 
Liquors  as  they  go  forth  from  the  Works  and  Factories. 
(1.)  Waste  Liquors  containing  Nitrogenous  Organic  Im- 
purities. (2.)  Waste  Liquors  with  Solids  in  suspension. 
(3.)  Waste  Liquors  with  predominating  Mineral  Matters. 
Conclusions. 


662 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [ June  30,  i89o. 


Part  III.— The  Purification  of  Waste  Waters.  (1.) 
Sewage  or  Waste  Waters  containing  Nitrogenous  Organic 
Impurities.  (2.)  Waste  Waters  containing  Solids  in  suspen- 
sion. (3.)  Waste  Waters  with  predominating  Mineral 
.Matters. 

Part  IV. — The  German  Rivers. 

Part  V. — Contaminated  River  Water. 

Part  VI.— The  Fishery  Interests.  («.)  The  Effects  oi 
Sewage  and  Waste  Liquor  Contamination  on  the  Fisheries. 
(6.)  An  Exposition  of  other  Injurious  Influences  on  the 
Fisheries. 

Part  VII. — Importance  of  the  Fishery  Question. 

Part  VIII. — Judgment  on  the  Sewage  and  Waste  Water 
Question. 

Part  IX. — Dealing  with  the  Sewage  and  Waste  Water 
Question. 

Part  X.— Influence  of  the  Waste  Liquors  of  Works  on 
the  Health  of  the  People  in  the  adjacent  regions. 

Part  XI. — Conclusion. 


A  Technological  Dictionary  op  Insurance  Chemistry. 

By    William  A.  Harris,   F.R.S.S.A.,   &c.    &c,   1890: 

Published  hy  the  Author,  Phoenix  Fire  Office,  Phoenix 

Chambers,  Exchange,  Liverpool. 
Octavo  volume,  bound  in  red  cloth,  and  containing,  besides 
preface  and  introduction,  407  pages  of  subject  matter. 
Price  21s.  The  work  is  described  by  the  author  as  a 
"  Compendium  of  the  latest  information  on  subjects  of  vital 
importance  to  insurance  managers,  surveyors,  underwriters, 
government  officials  in  all  countries,  merchants,  captains, 
shippers,  harbour-masters,  &c,  and  home,  colonial,  and 
foreign  insurance  agents ;  explaining  the  various  risks  to  be 
apprehended  from  spontaneous  combustion,  oxidation, 
chemical  affinity,  fermentation,  friction,  expansion  of  gases, 
inflammability  of  vapours,  dust  explosions,  steam-heating 
and  drying,  oils,  fibres,  coal,  cotton,  and  mixed  cargoes,  &c, 
&c.  With  actual  cases  showing  where  losses  have  occurred, 
&c." 

The  work  may  be  defined  as  a  technological  chemical  and 
physical  dictionary  with  special  reference  to  the  various 
causes  of  superheating,  fires,  and  explosions. 


The  Patentees'  Manual.     A   Treatise  on  the  Law   and 
Practice  of  Patents  for  Inventions,  with  an  Appendix  of 
Statutes,  Rules,  and  Foreign  and  Colonial  Patent  Laws, 
International    Convention    and     Protocol.       By    James 
Johnson,  of  the  Middle  Temple,  Barrister-at-Law,  and 
J.  Henry   Johnson,   Solicitor,   Assoc.  Inst.   C.E.,   &e. 
Sixth   Edition,   revised   and   enlarged.     1890.     London : 
Longmans,  Green,  and  Co.,  Paternoster  Row ;  Stevens 
and  Sons,  Lim.,  119  and  120,  Chancery  Lane. 
The   fifth   edition   of   this   work   (see   New    Books,    this 
Journal    1884,    654)   contained    489    pages.      The   present 
edition    contains    534   pages,  and    its    price    is   10s.   6<f. 
Amongst  the  improvements  introduced  are  the  following : — 
"  The  provisions  of  three  supplementary  Acts  of  Parliament 
and  of   four  new  sets  of  Official  Rules,  now  consolidated 
with  the  previous  Rules,  have  been  noticed,  whilst  numerous 
decisions  of  the  Courts  during  the  last  six  years,  many  of 
which   have   had   an     important   bearing   on   the   Law   of 
Patents,  have  been  cited."     "  Great  additions  to  and  altera- 
tions in  the  Patent  Laws  of   Foreign   States  and   British 
Colonies  have  been  made  of  recent  years.     The  Appendix 
contains   summaries  of  the  whole  of  those  laws  to  date," 
duly  revised  in  those  States  or  Colonies. 

It  is  stated  at  the  close  of  the  Preface,  that  "  the  number 
of  applications  for  patents  increases  at  the  rate  of  about  a 
thousand  a  year." 


Treatise  on  the  Evaporation  of  Saccharine,  Chemical, 
and  other  Liquids  by  the  Multiple  System  in 
Vacuum  and  Open  Air,  also  the  Construction  and 
Working  of  the  Different  Systems.  By  James 
Foster,  M.I.M.E.  Sunderland :  Thomas  Reed  and  Co. 
London  :  Simpkin,  Marshall,  and  Co. ;  Hamilton,  Adams, 
and  Co.  London  and  New  York :  E.  and  F.  N.  Spon. 
Glasgow:  George Routledge and  Sons;  W.and  R.Holmes. 
Amsterdam  :  J.  H.  de  Bussy. 

This  is  an  octavo  volume,  bound  in  red  cloth,  containing 
600  pages  of  Subject-matter  and  123  pages  of  Matter 
consisting  of  the  text  of  12  patents.  The  illustrations  or 
diagrams  number  195,  and  there  are  49  large  plates.  With 
the  text  are  interspersed  56  tables  relating  to  the  matter 
thereon.  The  price  is  21s.  The  work  is  a  systematic  com- 
pilement  of  all  of  importauce  that  has  been  done  in  the 
direction  indicated  in  modern  times,  and  in  his  preface  the 
author  says  its  purpose  is,  "  to  supply  a  long  felt  want  for 
the  Industries  where  Evaporation  is  required,  in  which  both 
makers  and  users  are  interested."  At  the  end  of  the  treatise 
is  to  be  found  an  account  of  the  sugar  machinery  used  in 
the  West  Indies  up  to  the  year  1848,  which  the  author  has 
reproduced  from  Leonard  Wray's  work,  entitled  "  The 
Practical  Sugar  Planter,"  of  that  date,  to  show  the  strides 
made  in  the  evaporation  of  sugar  juices  during  the  last 
40  years. 


Crate  Report* 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.) 

Russia. 
Classification  of  Articles  in  Customs  Tariff. 

Mr.  J.  Michell,  Her  Majesty's  Consul  at  St.  Petersburg, 
in  a  report  to  the  Foreign  Office,  dated  the  26th  May, 
encloses  decisions  of  the  Russian  Department  of  Customs, 
to  the  effect  that  the  under-mentioned  articles  are  classified 
as  follows  under  the  Russian  tariff : — 

Coal,  slag,  produce  of  blast  furnaces,  reduced  to  powder, 
under  section  18  of  the  tariff,  as  a  manuring  substance. 
Duty  free. 

Phosphorite  dust,  similarly  as  bone  dust,  to  be  exported 
from  Russia,  under  section  1  of  tariff  of  exportable  goods. 
Duty  free. 

Limestone  to  be  cleared  similarly  as  chalk  in  pieces 
not  purified  and  not  calcined,  under  section  7,  point  I. 
Duty  free. 


Switzerland. 

Classification  of  Articles  inCustoms  Tariff. 

Note. — Quintal  — 220-4  lb.  avoirdupois.     Franc  =  9-^. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Swiss  Customs  tariff  have  recently  been  given 
by  the  Swiss  Customs  authorities : — 

Sulfoeyanure  of  aluminium. — Category  17.  Duty,  1  franc 
per  quintal. 

Sulphurous  acid  compressed,  which  was  formerly  in 
Category  9a,  is  now  classified  in  Category  18,  and  pays  a 
duty  of  2  francs  per  quintal. 

Grape-sugar  (glucose)  in  the  form  of  syrup. — Category 
243.     Duty,  7  francs  per  quintal. 

Grape-sugar  (glucose)  in  a  solid  state. — Category  244. 
Duty,  7  francs  50  cents,  per  quintal. 
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Italy. 

The  Treatment  of  Saccharine  and  its  Products. 

» 
The  Marquis  of  Dufferin  and  Ava,  Her  Majesty's 
Ambassador  at  Rome,  in  a  despatch  to  the  Foreign  Office, 
encloses  translations  from  the  Italian  Gazette  of  decrees 
of  the  King  of  Italy  on  the  treatment  of  saccharine  and 
saccharine  products. 

Decree  No.  I.  provides  that  the  Royal  decree  of  26th  July 

1888,  by  which  various  changes  were  introduced  into  the 
general  Customs  tariff,  respecting  the  duty  to  be  paid  on 
the  importation  of  acetic  acid,  saccharine,  and  other  chemical 
products  not  specified,  is  converted  into  law. 

By  decree  No.   II.,  the   Royal  decree  of  29th  September 

1889,  which  forbids  the  introduction  or  production  within 
the  kingdom  of  saccharine  and  saccharine  products  is 
converted  into  law. 

United  States. 
Recent  Customs  Decisions. 

Certain  terra-cotta  paste  aud  powder,  not  a  dye-wood 
extract,  but  a  composed  colour,  one  portion  being  derived 
from  a  vegetable  source,  and  the  other  from  alizarine,  either 
of  vegetable  extraction  or  of  coal-tar  origin,  is  dutiable  at  the 
rate  of  25  per  ceut.  ad  valorem. 

Certain  so-called  "  Eikonogen  "  not  an  aniline  salt,  nor  an 
acid,  nor  a  preparation  of  coal-tar,  but  a  chemical  compound, 
possibly  derived  from  a  preparation  of  coal-tar,  is  dutiable  at 
the  rate  of  25  per  cent,  ad  valorem. 

Certain  chlorophyll  found  on  chemical  analysis  to  be  a 
vegetable  colour  which  is  principally  used  in  colouring  soap, 
is  dutiable  at  the  rate  of  25  per  cent,  ad  valorem. 

Thio-ehromogen,  a  coal-tar  colour,  is  dutiable  at  the  rate 
of  35  per  cent,  ad  valorem. 

Certain  so-called  "  Cherry  Laurel  "  is  dutiable  as 
medicinal  waters,  non-alcoholic,  at  the  rate  of  25  per  cent. 
ad  valorem. 

Victoria. 

New  Customs  Tariff. 

The  following  is  a  statement  of  the  rates  of  Customs 
duty  now  levied  on  the  importation  of  articles  into  the  colony 
of  Victoria.  The  modifications  which  form  the  basis  of  this 
new  tariff  were  published  at  pp.  268 — 75  of  the  March  issue 
of  the  Board  of  Trade  Journal : — 


Classification  of  Articles. 


Classification  of  Articles. 


Rates  of  Duty 
now  levied. 


Acids,  viz. : 
Acetic,  containing  not  more   than  30  per 
cent,  acidity 

Acetic,  for  every  extra  10  per  cent,  or  part 
of  10  per  cent,  above  30  per  cent 

Muriatic,  nitric,  sulphuric 

Bntterino  and  oleomargarine 

Candle  nuts 

Candles 

Charcoal  and  coal  (ground) 

Charcoal,  auimal  (ground) 

Drugs,  viz. : 
Ammonia,  carbonate  of 

,.  liquid 

Clilorodyne 

Coculus  indicus 

Glycerin,  pure 

„         crude 

Morphia 


£  s.  d. 

Pt.  or  lb.  0    0    3 

0  0  1 
Cwt.  0  5  0 
Lb.  0    10 

Free. 

Lb.  0    0    2 

20  %  ad  val. 

Free. 

Pt.  or  lb.  0    0    2 

0     0    2 

25  %  ad  vol. 

Lb.  0    10 

„  0    0    3 

"01 

Oz.  0    10 


Drugs — cont. 
Nitrate  of  silver 

Nux  vomica 

Strychnine 

Explosives    (except    tine    meal    powder,   not 
sporting,  in  bulk  and  in  packages  of  not  less 
than  25  lb.  each},  viz. : 
Powder,  sporting 

„       blasting 

Gelatin  and  gelatin  dynamite 

Other  explosives 

Gelatin 

Leather  (except  crust  or  rough  tanned,  viz.  :— 
Calf,  goat,  Dogskin,  sheep,  or  kangaroo, 
when  not  exceeding  seven  pounds  each 
skin;  and  English  bend,  sometimes  called 
butt) 

Do.,  viz. :— Kid,  calf  kid,  mock  kid,  and  patent 
calf 

Do.,  being  furniture  and  bookbinding  Morocco, 
roan,  and  paste  grain  skiver 

Medicines,  consisting  of  two  or  more  ingre- 
dients mixed  ready  for  use,  not  being  in 
chemical  combination,  drugs  and  chemicals, 
packed  ready  for  retail  sale  or  for  consump- 
tion, including  medical  compounds  con- 
taining spirits  not  exceeding  the  strength 
of  proof  by  Sykes'  hydrometer  ;  and  all 
preparations  recommended  as  beneficial  for 
any  portion  of  the  human  or  animal  body, 
or  the  euro  or  the  treatment  of  any  disease 
or  affection  whatever,  and  medicine  chests 
or  cases,  with  or  without  fittings 

Oils,  in  bulk  (except  cocoanut,  fish  of  all  sorts, 
mineral,  refined,  of  which  the  point  of 
ignition  is  below  80"  F.,  kerosene,  palm, 
lubricating,  of  which  the  chief  component 
part  is  mineral :  and  resin) 

Do.,  viz.,  resin 

Do.,  kerosene 

Do.,  packed  in  bottles,  jars,  or  other  vessels 
not  exceeding  one  gallon  in  size,  as  under : 
Quarts  and  over  a  pint 

Pints  and  over  half  a  pint 

Half  pints  aud  smaller  sizes 

Over  a  quart  and  not  exceeding  a  gallon. . 

Opium,  including  all  goods,  wares,  aud  mer- 
chandise mixed  or  saturated  with  opium  or 
with  any  preparation  or  solution  thereof,  or 
steeped  therein  respectively 

Paints  and  colours  (except  artists'  colours) : 
Ground  in  oil,  including  patent  dryers  and 
putty 

Mixed,  ready  for  use,  from  or  of  any  sub- 
stance   

Perfumery 

Powders,  baking,  scidlitz,  washing 

Salt  (except  rock  salt) 

Soap,  perfumed,  ami  toilet 

Do.,  other 

Soda  crystals 

Spirits,  cordials,  liqueurs,  or  strong  waters, 
sweetened  or  mixed  with  any  article  so  thai 
the  degree  of  strength  cannot  be  ascertained 
by  Sykes'  hydrometer  (including  all  alcohol 
diluted  or  undiluted  with  water  or  other 
menstruum  and  containing  in  solution  any 
essence,  essential  oil,  ether,  or  other  flavour- 
ing or  other  substance  whether  of  natural 
or  artificial  origin) 


Rates 
now 

of  Duty 
levied. 

Oz. 

£ 
0 

s.  d. 
0    6 

Lb. 

0 

0    2 

Oz. 

0 

1     0 

Lb. 

0 

0    3 

., 

0 

0     1 

.. 

0 

II     1 

„ 

0 

0     i 

,. 

0 

0    6 

0    U    0 
Free. 
Lb.  0    1    0 


25  %  ad  oat. 


Gall.        0  II  I! 

Free. 

Gall.         0  II  (S 

Doz.         0  I  II 

0  2  0 

0  1  0 

0  12  0 


Lb. 


Ton 


10    0 


2    0     0 


10    0 

20  %  ad  val. 

20  %  ad  val. 

Ton         10    0 

Lb.  0    0-4 

0    0    2 


Ton 


2    0    0 


V  2 
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Classification  of  Articles. 


Spirits,  methylated 

Do.,  perfumed 

Spit  its  mixed  with  essential  oils,  so  as  to  be 
unlit  for  human  consumption,  to  be  used  in 
the  manufacture  of  soap,  under  Commis- 
sioner's permit,  provided  the  mixinff  is 
performed  in  the  presence  of  an  oflicerof 
Customs 

Starch 

Stearin 

Sugar,  the  produce  of  sugar  cane 

Sugar,  the  produce  of  sugar  cane,  bonded  on 
and  alter  27th  day  of  July  lss;,  and  refined 
in  Victoria  in  a  bonded  warehouse,  under 
regulations  to  he  framed  by  the  Governor  in 
Council 

Sugar,  the  produce  of  beetroot  and  all  other 
sugar 

Sugar  candy. 

Sugar  molasses  (except  unrefined)  

Varnish  (including  lithographic) 

Vinegar,  not  being  acetic  acid  or  crude  vinegar, 
Rromatic,  or  raspberry 


Rates  of  Duty 
now  levied. 


£  s.  </. 

Liq.gall.  ti    1    n 


Gall. 


1    4    0 


Free. 


Lb. 


Cwt. 


0    0    2 

tl    0    2 
0    3    0 


n  2  P 

0  6  0 

Pt.  or  lb.  0  0  2 

Cwt.         0  3  II 

Gall.        0  2  0 

0  0  0 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  RETORTS. 

Nitrate  Trade  or  Chili. 

Report  by  Consul-General  Walker,  of  Bogota. 

Geographical  Position  of  the  Nitrate  Deposits. 

The  chief  deposits  of  the  crude  nitrate  of  soda  are  found 
in  the  province  of  Tarapaea,  formerly  a  part  of  Peru,  but 
ceded  to  Chili  in  1881  as  a  war  indemnity  on  condition  that 
after  10  years  it  may  be  restored  to  Peru,  provided  a 
majority/  of  the  voting  population  of  the  province  shall  so 
elect,  and  upon  the  payment  to  Chili  of  10,000,000  dols. 
Cpou  such  conditions  it  is  not  probable  that  this  territory 
will  ever  revert  to  its  former  owner ;  for,  in  addition  to  the 
money  difficult}-,  a  serious  one  in  the  present  disorganised 
condition  of  Peruvian  finances,  the  large  accessions  of 
population  to  Tarapacii  since  its  annexation  to  Chili  have 
been  mostly  from  that  Republic,  and  these  new-comers  will 
naturally  be  averse  to  restoration. 

The  province  of  Antofagasta,  acquired  by  Chili  from 
Bolivia,  and  joining  Tarapaea  on  the  south,  and  having 
similar  geological  and  climatic  features,  is  also  rich  in  nitrate 
deposits.  A  point  a  few  miles  south  of  Taltal,  in  this 
province,  in  latitude  25°  4a'  S.,  may  be  considered  the 
southern  limit  of  the  nitrate  belt,  it  northern  being  in  latitude 
19  12'  S.J  its  extreme  north  and  south  length  being  thus 
shown  to  be  260  geographical  miles.  Its  average  width  is 
not  more  than  2  j  miles.  This  narrow  strip  of  nitrate  lauds 
stretches  along  the  eastern  slope  of  the  coast  range  of  barren, 
verdureless  mountains  which  wall  in  the  Pacific  Ocean,  from 
the  northern  limit  of  Peru,  to  the  Straits  of  Magellan,  upon 
which,  for  more  than  2,000  miles,  not  a  drop  of  rain  ever 
falls,  and  upon  which  there  is  not  a  tree,  shrub,  or  any  living 
vegetation.  Some  of  its  peaks  reach  an  altitude  of  4,000  or 
5,000  feet  above  the  sea  level,  but  the  usual  height  of  the 
range  is  about  2.000.  The  average  distance  from  the  coast 
to  the  nitrate  beds  is  about  14  miles,  but  many  of  them  are 
not  more  than  10. 


The  following  profile  will  give  a  better  understanding  of 
the  situation  of  these  deposits  : — 


A,  Pacific  Ocean  ;  li,  coast  range;  C,  location  of  nitrate  deposits  ; 
A  valley  of  Tainagruel ;  K,  beginning  of  the  main  eordillera  of  the 
Andes, 

Nitrate  Development. 

As  early  as  1813  some  effort  had  been  made  to  develop 
these  nitrate  deposits.  During  that  year  the  Spaniards 
exported  22,732  quintals;  but,  the  war  of  independence 
breaking  out  about  that  time,  little  was  done  to  develop  these 
mines  of  wealth  until  1852.  During  that  year  an  English- 
man, George  Smith,  and  JoseSandes,  a  Spaniard,  established 
small  refining  works  at  Iquique,  under  the  name  of  the 
Tarapaea  Nitrate  Company.  Encouraged  by  their  success, 
numerous  other  similar  establishments  sprung  up  at  different 
points  along  the  coast,  and  by  the  year  1875  the  nitrate 
trade  had  attained  so  important  a  development  as  to  attract 
the  attention  of  the  Peruvian  Government  to  it  as  a  source 
of  national  revenue.  In  that  year  a  law  was  passed 
providing  for  the  acquisition  of  the  nitrate  deposits  and 
refining  establishments  by  the  favourite  method  of  "  expro- 
priation," and  more  than  60  different  properties,  belonging 
to  companies  and  individuals,  were  taken  possession  of  by 
the  Peruvian  authorities.  Certificates  were  given  in  payment, 
to  be  redeemed  through  bills  of  exchange  on  London,  drawn 
against  shipments  of  nitrate. 

The  war  with  Chili  broke  out  before  any  material  portion 
of  this  indemnity  was  paid ;  but,  as  the  owners  of  the 
expropriated  property  had  been  fully  dispossessed,  Chili, 
during  the  progress  of  the  war,  took  possession  of  it  as 
national  Peruvian  property.  At  the  end  of  the  war  the 
outstanding  certificates  issued  by  Peru,  principal  and  interest, 
were  found  to  amount  to  5,400,000i.  (26,276,400  dols.) 
Chili,  having  fallen  heir  to  the  property,  was  morally  bound 
to  satisfy  all  mortgages  and  liens  upon  it,  or  to  restore  it  to 
its  original  owners.  After  a  few  years  of  unsatisfactory 
experience  in  carrying  on  nitrate  production  for  Government 
account,  she  wisely  determined  to  adopt  the  latter  alter- 
native, and  on  11th  June  1881,  the  President  of  the 
Republic  issued  a  decree  ordering  the  restoration  of  the 
expropriated  nitrate  properties  to  their  original  owners. 
The  conditions  of  this  restoration  were  the  delivery  to  the 
Chilian  Government  of  a  minimum  of  three-fourths  of  the 
certificates  in  amount  given  by  Peru  to  the  dispossessed 
owners,  and  a  deposit  of  money,  equal  in  amount  to  that  of 
the  deficient  certificates,  to  be  returned  upon  the  delivery  of 
the  latter. 

This  wise  and  just  measure  gave  an  immediate  ami 
powerful  impulse  to  nitrate  production,  and  lias  proved  a 
very  advantageous  arrangement  for  the  Chilian  treasury. 
It  has  not,  however,  been  unattended  with  some  dis- 
advantages and  dangers  to  the  commercial  prosperity  of  the 
Republic.  The  English  companies,  organised  under  the 
policy  of  restoration,  are  making  strenuous  efforts  to  secure 
a  monopoly  of  the  nitrate  trade.  Success  in  these  efforts 
would  signify  diminished  production  to  secure  high  prices,  a 
large  falling  off  of  Government  revenue  from  exports,  and 
the  ruin  of  small  operators,  who  now  contribute  so  largely 
to  the  aggregate  of  nitrate  production  and  to  the  prosperity 
of  the  Republic.  This  is  no  idle  fear,  and  doubtless  the 
Chilian  Government  is  alive  to  the  danger. 

The  London  nitrate  companies,  and  the  fabulous  fortunes 
mi  Maidenly  acquired  by  their  skilful  manipulations,  had 
their  origin  in  this  policy  of  restoration.  Their  history  is 
not  without  interest. 

During  the  short  and  unsatisfactory  experiment  made  by 
Chili  in  carrying  on  nitrate  production  for  Government 
account,  an  Englishman  was  employed  as  nitrate  inspector, 
who,  by  means  of  his  official  connexion  with  the  Govern- 
ment, ascertained,  it  is  said,  its  intention  in  favour  of  the 
ex-owners  of  nitrate  properties  long  before  the  public  had 
any  such  knowledge.  Forming  a  combination  with  another 
Englishman,  whose  name  has  siuce  become  widely  known 
in  connexion  with   the   nitrate  trade,  and  with  still  another 
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Englishman,  the  manager  of  a  Valparaiso  bauk,  the  com- 
bination hastened  to  Lima,  where  the  Peruvian  certificates 
wrrc  mostly  held,  and  succeeded  in  purchasing,  it  is  said, 
for  less  than  half  their  face  value,  certificates  which  carried 
with  them  the  right  of  redemption  of  eight  or  ten  of  the 
most  valuable  of  the  nitrate  properties  in  the  whole  province 
of  Tarapaca.  For  instance,  they  acquired  the  property  of 
the  Ramierez  Company,  it  is  said,  for  5,000/.,  and  afterwards 
sold  it  in  London  for  50,000/.  In  this  way,  and  at 
corresponding  prices,  they  secured  the  "  Peruana,"  the 
"  Bien  Eetiro,"  the  "  Jaspampa,"  the  "  Virginia,"  and  others 
— the  very  cream  of  the  Iquique  and  Pisagua  properties. 
Upon  the  success  of  these  purchases  the  combination 
transferred  their  operations  to  London,  and  within  the  last 
six  years  have  floated  eight  stock  companies  (limited ),  with 
an  aggregate  capital  of  5,875,000/.  (28,587,750  dols.),  the 
shares  of  which,  it  is  believed,  are  still  largely  held  by 
themselves.  The  splendid  showing  of  profits  which  they 
made  enabled  them  to  put  the  stock  of  these  companies 
on  the  market  at  a  high  rate,  notwithstanding  the  enormous 
figures  at  which  they  were  capitalised  ;  and  these  prices 
have  been  well  maintained.  I  have  no  recent  quotations 
at  hand,  but  I  am  informed  that  in  most,  if  not  all,  of  these 
companies  their  shares  still  command  a  high  premium. 

Iu  addition  to  the  English  companies  above  alluded  to 
which  have  a  substantial  basis  in  valuable  nitrate  properties, 
several  self-named  nitrate  companies  have  been  organised  in 
London,  wtth  enormous  nominal  capital,  which  are  purely 
speculative,  being  based  on  neither  Government  concessions 
nor  the  ownership  of  nitrate  or  other  property  in  Chili.  To 
what  extent  their  promoters  have  succeeded  in  abstracting 
sovereigns  from  the  pockets  of  credulous  investors  I  cannot 
say. 

The  wise  and  liberal  policy  of  the  Chilian  Government  in 
encouraging  small  and  independent  establishments  is  an 
obstacle  to  the  formation  of  a  monopolistic  "  trust "  or 
combination  of  the  English  companies,  for  the  control  of 
the  nitrate  trade. 

At  the  time  of  my  recent  visit  to  Chili  as  special  com- 
missioner a  large  and  imposing  representation  of  these 
companies  arrived  at  Santiago  for  the  purpose,  it  was  said,  of 
obtaining  such  concessions  and  changes  in  nitrate  regulations 
as  would  render  them  masters  of  the  situation  and  give 
them  a  virtual  monopoly  of  the  nitrate  trade.  How  far 
they  succeeded  in  their  designs  I  have  no  positive  informa- 
tion, but  I  am  convinced  that  the  impolicy  of  strengthening 
tlie  hands  of  the  would-be  monopolists  was  fully  appreciated 
at  Santiago.  On  the  other  hand,  I  am  convinced  that  the 
investment  of  American  capital  in  the  nitrate  business  of 
Chili  would  be  favourably  regarded  by  both  Government 
and  people  as  tending  to  impose  a  wholesome  obstacle  and 
check  to  the  monopolistic  tendencies  of  the  English 
companies,  which  may  be  considered  pro  tanto  under  one 
management. 

The  -V Urate  Deposits. 

The  possibility  of  so  strange  a  fact  as  the  existence  in 
open  air  of  enormous  deposits  of  a  salt  so  deliquescent  and 
easily  destroyed  by  moisture  as  the  nitrate  of  soda,  is 
partially  accounted  for  by  the  strange  meteorological  fact 
that  where  they  are  found  it  never  rains.  This  rainless 
region  extends  from  the  northern  part  of  Peru,  in  about 
south  latitude  4°,  to  about  latitude  30°  S,  and  inland  from 
the  shores  of  the  Pacific  to  the  main  cordillera  of  the  Andes, 
an  average  distance  of  about  90  miles.  The  country  within 
these  limits  is  a  perfect  desert,  except  along  the  borders  of 
the  few  streams  which,  rising  in  the  snow  mountains,  force 
their  way  into  and  across  the  desert  to  the  Pacific,  furnishing 
along  their  course  water  for  irrigation,  such  as  the  river 
Kimac,  which  runs  through  the  centre  of  the  city  of  Lima, 
and  irrigates  the  broad  fruitful  valley  lying  between  that 
city  and  the  sea  coast. 

I  have  already  explained  that  the  nitrate  beds  are  found 
on  the  eastern  slope  of  the  coast  range,  which,  often  pre- 
cipitous on  its  western  face,  on  its  eastern  slopes  gently 
down  to  the  valley  of  Tamagruel,  which  separates  the  coast 
range  from  the  main  cordillera  of  the  Andes.  This  valley, 
with  an  average  width  of  10  miles,  stretches  from  the  hills 
of  Caricoles,  which   connect  the    two  Andean  ranges,  in 


latitude  22°  40'  S.,  to  Aguas  Blancas,  in  latitude  25'  45', 
south  of  which  point  the  country  becomes  very  broken,  and 
the  nitrate  deposits  disappear. 

This  valley  is  wholly  devoid  of  all  the  characteristics 
which  we  usually  associate  with  the  word,  such  as  groves  of 
green  trees,  verdant  pastures,  running  streams,  &c.  Instead, 
the  eye  wanders  over  a  scene  of  treeless,  verdureless,  water- 
less desolation.  It  is  true,  on  the  eastern  side  of  the  valley 
there  is  found  an  occasional  weak  spring,  where  feeble 
attempts  at  cultivation  have  been  made,  but  with  indifferent 
success,  as  the  soil  is  so  thoroughly  impregnated  with  salts 
of  various  kinds  as  to  render  its  profitable  cultivation 
impossible,  even  with  a  sufficiency  of  water  for  irrigation. 

The  point  on  the  slope  of  the  mountain  where  the  deposits 
of  caliche  are  found  is  some  500  or  600  feet  higher  than  the 
valley,  but  it  diminishes  in  quantity  and  richness  as  the 
valley  is  approached,  and  disappears  entirely  at  the  bottom. 

An  examination  of  the  workings  of  these  beds  discloses 
the  following  conditions  : — 

(1.)  That  the  surface,  to  the  depth  of  8  or  10  inches,  is 
covered  with  a  layer  of  fine  loose  sand. 

(2.)  That  underneath  the  sand  is  found  a  conglomerate 
of  amorphous  porphyry,  feldspar,  chloride  of  sodium, 
magnesia,  gypsum,  &c.,  cemented  by  the  sulphate  of  lime 
into  a  hard,  compact  mass  to  a  depth  of  6  to  10  feet,  called 
the  "  costra,"  or  crust. 

(3.)  That  below  this  crust  the  caliche,  or  impure  nitrate, 
is  found,  presenting  to  the  view  a  variety  of  colours — ■ 
yellowish-white,  orange,  bluish-grey,  &c. 

The  nitrate  deposit  being  reached,  which,  like  the  crust 
is  found  cemented  into  a  roek-like  mass  of  from  4  to  6  feet 
deep,  is  quarried  by  blasting  with  a  coarse-grained  powder, 
of  which  as  much  as  150  lb.  are  sometimes  used  at  a  single 
blast.  Neither  dynamite  nor  nitroglycerine  are  used,  as  it 
would  shatter  and  pulverise  the  caliche  so  as  to  occasion  a 
serious  loss. 

After  being  brought  to  the  surface,  the  caliche  is  carefully 
assorted  by  experts,  called  "  particulares,"  broken  into 
pieces  double  the  size  of  an  orange,  and  carted  to  the 
refinery  establishment,  situated  on  the  Pampas  or  on  the 
sea-coast,  or  carried  to  Iquique,  Pisagua,  Patillos,  and 
Antofagasta,  by  rail,  each  of  these  places  having  connexion, 
by  narrow-gauge  railways,  with  the  nitrate  deposits,  and 
which,  consequently,  are  rapidly  becoming  the  chief  centres 
of  nitrate  production  and  export.  Of  course,  if  water  and 
fuel  were  obtainable  near  the  deposits,  it  would  be  more 
economical  to  carry  on  the  process  of  elaboration  there  ;  but 
as  these  essentials  can  be  had  more  conveniently  at  the  sea- 
coast,  it  would  seem  to  be  cheaper  to  bring  the  caliche  to 
the  fuel  and  water.  The  fuel  used  is  bituminous  coal, 
brought  by  sea,  mostly  from  the  coal-beds  of  southern 
Chili ;  while  water  is  obtained  chiefly  by  condensation,  and, 
for  domestic  purposes,  is  brought  in  boats  from  Arica  and 
other  points  on  the  northern  sea-coast.  Some  attempts 
have  been  made  to  obtain  water  by  sinking  surface  wells, 
but,  as  it  never  rains  in  these  regions,  success,  of  course, 
was  impossible.  No  efforts,  as  far  as  I  know,  have  been 
made  to  obtain  artesian  water,  but  the  fact  that  the  snow 
mountains  are  comparatively  near  seems  to  indicate  that  an 
abundant  supply  might  be  obtained  at  no  great  depth. 

Capacity  of  the  Deposits. 

Mr.  George  Smith,  who  did  so  much  for  nitrate  develop- 
ment in  Tarapaca,  estimates  that  there  is  a  sufficiency  of 
crude  nitrate  in  that  province  alone  to  yield  63,000,000  tons 
of  the  commercial  article;  while  Mr.  Billinghurst,  in  his 
interesting  pamphlet  entitled  "  Estudio  sobre  la  geogratia 
de  Tarapaca,"  estimates  the  total  capacity  of  the  nitrate 
beds  at  178,011,104  English  tons.  The  mean  of  these  two 
widely  differing  estimates  would  be  120,505,552  tons,  an 
amount  sufficient  to  supply  the  world's  uses,  at  the  present 
rate  of  consumption  for  many  centuries. 

Method  of  Purification. 

The  conversion  of  impure  caliche  into  commercial  nitrate 
of  soda  is  effected  by  means  of  lixiviation,  or  leaching.  For 
thai  purpose  elaborate  aud  expensive  machinery  is  employed, 
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a  detailed  description  of  which  would  he  out  of  place  in  this 
report.  It  will  suffice  to  say  that  the  caliche  is  dissolved 
in  water  at  a  high  temperature,  in  long  tanks,  from  which 
the  solution  is  carried  in  pipes  to  enormous  shallow  pan-, 
and  the  water  evaporated  by  artificial  heat,  the  vapour  heing 
conveyed  to  a  condenser,  and  the  water  thus  distilled  saved 
for  further  use. 

Preparation  of  /inline. 

It  is  found  that  in  every  100  kilos,  of  impure  nitrate  there 
are  50  grms.  of  iodine,  and  that  in  the  crystallisation  of  the 
nitrate  the  mother-liquor,  called,  technically,  aqua  rit/n, 
holds  it  in  solution.  In  order  to  extract  it  this  mother-liquor 
is  drawn  off  into  a  separate  tank  and  charged  with  sulphite 
of  soda,  with  (according  to  Malhohcre)  the  following  chemical 
reaction  : — 

NaI03  +  3  NaHS03  =  Nal  +  3  NaHSI  >,, 
forming   the   iodide   of    sodium  j  and    by   the   subsequent 
addition  of  a  further  quantity  of  sulphite,  precipitating  the 
iodine,  which,  containing  more  or  less  impurities,  is  refined 
by  sublimation  and  condensation. 

Export  of  Nit  rale  and  Iodine. 

The  importance  of  the  nitrate  trade  will  be  seen  from  the 
following  figures :  The  export  of  nitrate  of  soda  from  the 
ports  of  Taltal,  Antofagasta,  Iquique,  1'isagua,  and  Topilla, 
(Iquique  furnishing  two-thirds  of  the  whole)  for  the 
10  years  ending  the  31st  of  December,  1888,  was  4,574,410 
English  tons,  valued  at  231,411,182  dols.,  upon  which 
export  duties  were  collected  at  the  rate  of  1  dol.  per 
100  kilos.,  to  the  amount  of  87,470,622  dols.  During  the 
same  period  the  exports  of  iodine  amounted  to  1,588,074  kilos., 
with  a  total  value  of  19,333,757  dols.,  upon  which  the 
Government  collected  in  export  duties  1,172,576  dols. 

The  export  duties  on  nitrate  for  the  year  1888,  amounted 
to  17,447,882-12  dols.,  and  it  is  estimated  by  the  Minister 
of  the  Treasury  that  for  the  current  year  (1889)  the  amount 
will  exceed  19,000,000  dols. 

Destination  and  Uses. 

Of  the  large  export  of  Chilian  nitrate  during  the  year 
1888  Germany  took  284,000,  Holland  33,400,  Belgium 
84,800,  France  156,500,  and  Great  Britain  104,800  tons. 
The  price  in  the  English  market  varies  from  9/.  10s.  to  101. 
per  ton. 

The  chief  use  to  which  it  is  applied  in  European  countries 
is  as  a  fertiliser ;  in  Germany  and  France  largely  in  the 
cultivation  of  the  sugar-beet.  Very  considerable  quantities, 
however — as  much  as  30  per  cent,  of  the  whole,  perhaps — 
are  consumed  in  the  manufacture  of  nitric  acid,  nitro- 
glycerin, dynamite,  gunpowder,  &c.  In  the  preparation  of 
the  last-named  article  the  soda  nitrate  is  first  converted  into 
the  nitrate  of  potash,  on  account  of  the  latter  being  less 
absorbent  of  atmospheric  moisture. 

It  will  be  observed  that  the  United  States  does  not  figure 
as  an  importer  of  Chilian  nitrate,  but  it  might  he  to  the 
advantage  of  our  agriculturists  and  manufacturers  of 
explosives  to  turn  their  attention  to  its  use. 

Resources  of  Perv. 

Report  by  Minister  Ilieks,  of  Lima. 

Salt  Deposits. 

Closely  allied  to  agriculture  is  the  production  of  salt,  and 
in  this  industry  the  natural  advantages  of  Peru  are,  perhaps, 
unrivalled  in  the  whole  world.  On  the  Pacific  coast,  40  or 
50  miles  north  of  Callao,  is  the  port  of  Huacho,  where  the 
salt  deposits  are  sufficient  to  supply  half  the  world.  The 
Government  last  year  sold  the  exclusive  privilege  "I'  manu- 
facturing salt  at  this  point  for  27,000  dols.  Owing  to  a 
peculiar  formation  of  the  soil,  the  sea-water  on  the  shore 
percolates  into  the  earth  and  is  evaporated  by  the  heat  of 
the  sun.  Salt  is  thus  formed  in  masses,  almost  entirely 
pure,  and  is  cut  in  the  form  of  blocks  resembling  ire.     This 


natural  and  automatic  manufacturing  is  constantly  going 
on,  and  the  supply  is  practically  unlimited.  This  crude 
salt  is  generally  used  by  the  natives,  and  is  shipped  in 
immense  quantities  to  Chili,  where  it  sells  for  1'60  dols. 
per  hundred.  The  table  salt,  sold  in  the  groceries  of  Lima, 
however,  is  of  English  manufacture,  as  there  is  no  refinery 
for  tlie  article  in  this  country. 

A  similar  deposit  of  salt  is  found  at  Seehura,  in  the  north 
of  Peru,  where  the  privilege  for  manufacturing  was  sold  last 
year  for  30,000  dols.  Seehura  supplies1  Ecuador,  Colombia, 
and  the  northern  part  of  South  America. 

Sulphur  Deposits. 

Immense  deposits  of  sulphur  are  found  at  Tumbez  in  the 
north  and  Arequipa  in  the  south.  Sulphur  is  found  so 
nearly  pure  that  samples  have  analysed  at99'8  percent, 
of  pure  sulphur. 

Gypsum  Deposits. 

Fields  of  gypsum  exist  in  the  vicinity  of  Seehura,  hut  its 
development  has  not  been  attempted  on  a  large  scale. 

Petrolevm  Deposits. 

Petroleum  is  found  in  the  north,  near  Payta.  Prescott 
speaks  of  the  deposits  of  asphalt,  and  remains  of  ancient 
oil-wells  and  retorts  have  been  found  in  that  vicinity.  An 
American  gentleman  has  recently  purchased  a  vast  tract  of 
land,  12  miles  wide  and  20  miles  long,  at  Talara,  near  Payta, 
covering  the  site  of  these  ancient  oil  works  and  vast 
deposits  of  asphalt,  which  are  called  by  the  natives  "  pitch 
mines."  This  gentleman  was  one  of  the  original  operators 
in  the  oil  regions  of  Pennsylvania,  and  he  knows  well  the 
value  of  his  purchase.  He  set  to  work  sinking  wells,  and 
now  has  more  than  half  a  dozen  spouting  oil  exactly  like 
the  famous  wells  in  Pennsylvania.  He  is  erecting  a  gigantic 
system  of  refineries,  and  in  a  few  years  he  will  have  in 
operation  the  largest  oil-field  in  the  world  outside  of 
Pennsylvania.* 

Coal  Deposits. 

In  the  neighbourhood  of  Chimbote  the  coal  deposits  are 
said  to  be  very  large.  Both  anthracite  and  bituminous  coal 
exist  on  the  surface  and  in  ridges  above  the  surface,  so  that 
it  can  be  mined  with  but  little  expense. 

Miscellaneous  Minerals. 

The  mineral  wealth  of  this  country  is  almost  fabulous  in 
magnitude,  and  includes,  besides  gold,  silver,  and  coal, 
immense  deposits  of  copper,  iron,  nickel,  platinum, mercury, 
and  many  others. 

Lack  of  capital  and  skilled  labour  has  prevented  the 
development  of  its  agriculture,  and  a  dependence  upon  foreign 
importations  to  the  neglect  of  its  own  resources  has  caused 
several  vital  industries  to  remain  undeveloped.   Its  immense 


*  la  a  subsequent  report  to  the  Department  (February  11.  1890), 
Minister  Hicks  says  :  "  Referring  to  my  No.  7i;  uf  January  21,  1890, 
in  regard  to  the  production  of  petroleum  at  Talara,  near  Payta,  in 
northern  Peru,  1  have  to  say  that  the  refined  kerosene  manufac- 
tured at  that  point  has  appeared  in  largo  quantities  in  this  city 
and  Callao,  and  from  its  cheapness  and  excellence  it  seems  likelv  to 
drive  the  American  article  entirely  from  these  markets.  A  few 
days  since  one  shipment  of  80,000  boxes  was  reported  as  arrived  at 
Callao,  and  the  native  article  is  now  on  sale  at  many  places  in  that 
city  ami  Lima.  The  experiment  of  burning  crude  petroleum  in 
place  of  coal  is  heing  tried  on  the  locomotives  of  the  Oroya  railroad, 
and,  if  it  proves  successful,  it  will  open  a  considerable  market  for 
tho  article  among  the  railroads.  They  now  use  English  coal,  and 
by  thus  putting  into  use  an  article  of  homo  production  it  will  give 
a  stimulus  to  the  manufacture  as  well  as  curtail  the  importation  of 
an  English  staple." 

Under  date  of  March  12,  Minister  Hicks,  of  Lima,  reports  further 
that  Mr.  Sutherland  Hut  ion,  vice-president  of  the  Minim;  and 
Supply  Company,  of  Los  angele*,  Cal  .  has  been  in  Peru,  and  has 
just  completed  a  contract  with  Mr.  Herbert  W.  C.  Tweddle,  owner 
of  the  oil-works  at  Talara,  in  northern  Peru,  by  which  Mr.  Tweddln 
is  to  ship  1,500,000  galls,  of  crude  oil  every  month  during  the  life  of 
tho  contract,  which  is  to  continue  live  years.  This  is  probably  but 
the  beginning  of  this  business,  and  it  would  indicate  a  condition 
of  affairs  of  considerable  interest  to  the  oil-producing  industry  in 
the  United  States, 
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mineral  deposits  have  not  been  properly  appreciated.  The 
attention  of  its  people  is  now  being  called  to  these  points, 
and  a  noticeable  impetus  is  being  given  to  its  various 
industries. 

COXDITIOX    OF    THE    SlSAL    INDUSTRY    IN-    THE    BAHAMAS. 

Report  b3T  Consul  McLain,  of  Nassau. 

One  year  ago  I  made  a  report  to  the  Department  upon 
the  culture  of  sisal  hemp  in  this  colony,  calling  attention  to 
it  as  a  new  industry  just  being  introduced,  and  which 
promised  to  bring  substantial  prosperity  to  these  islands  in 
the  near  future. 

During  the  year,  and  especially  within  the  last  few 
months,  so  many  letters  have  been  received  at  this  consulate 
from  various  parts  of  the  United  States,  making  inquiries 
upon  the  subject,  that  I  am  satisfied  a  statement  touching 
the  present  condition  of  the  industry  would  interest  many 
of  our  people,  and  I  therefore  submit  the  following : 

The  progress  made  in  the  development  of  sisal  culture  in 
the  Bahamas  during  the  past  12  months  is  marvellous. 
One  year  ago  there  was  scarcely  a  dollar  of  foreign  capital, 
and  very  little  local,  invested  in  this  business  in  the  colony, 
while  to-day  parties  from  Great  Britain,  Canada,  and  New- 
foundland, representing  large  resources,  are  interested  in 
sisal,  have  bought  tens  of  thousands  of  acres  of  Government 
land,  and  are  industriously  engaged  in  clearing  and  planting 
the  same  to  the  full  measure  of  their  ability  to  procure  the 
material.  A  local  stock  company,  styled  the  Bahama  Hemp 
Company,  organised  and  managed  by  Nassau  capitalists 
exclusively,  has  also  purchased  a  large  tract  of  land  and  is 
developing  the  same,  whilst  thousands  of  acres  are  being 
plinted  in  every  direction  by  individual  owners  of  smaller 
pieces.  American  capital  up  to  this  date,  I  regret  to  say, 
for  it  is  to  its  own  disadvantage,  has  been  conspicuous  by 
its  absence.  One  company,  however,  styled  the  Inagua 
Hemp  Company,  organised  under  the  laws  of  the  State  of 
New  Jerse}-,  with  D.  D.  Sargent,  United  States  consular 
agent  at  Inagua,  as  manager,  has  lately  procured  about 
1,200  acres  at  Inagua  and  has  begun  operations. 

Messrs.  Muuro  &  Co.,  of  St.  Johns,  Newfoundland,  have 
obtained  a  grant  of  18,000  acres  of  Crown  land  at  Abaco, 
and  are  planting  the  same.  Another  tract  of  20,000  acres 
has  been  allotted  to  a  London  company  on  the  same  island. 
Mr.  Alex.  Keith,  of  Edinburgh,  Scotland,  has  taken  2,000 
acres  on  Andros  Island,  and  is  working  upon  it.  But  the 
largest  demand  has  been  made  lately  by  two  London 
companies,  who  are  said  to  be  applying  for  not  less  than 
200,000  acres  between  them. 

Many  applications  for  land  have  not  been  reached  at  all 
as  yet  on  the  files,  the  Surveyor-General's  Department  being 
hard  pushed  in  the  matter  of  surveys  and  locations,  whilst 
new  applications  are  being  constantly  received,  and  have  to 
await  their  turn  for  consideration.  So  much  land  has  been 
taken  up  that  the  Governor,  a  short  time  ago,  advanced  the 
price  of  Crown  land  from  1'25  dols.  per  acre,  the  ordinary 
price,  to  4  dols.  per  acre,  withholding  also  the  benefit  of  the 
bounty.  And  lately  it  has  been  decided  to  sell  no  more 
large  allotments  of  Crown  land  at  present,  the  [quantity 
already  allotted  with  a  view  to  cultivation  being  as  great 
as  the  condition  of  labour  in  the  colony  will  justify.  The 
number  of  acres  of  Crown  land  already  disposed  of  is 
about  120,000  acres,  whilst  pending  applications  on  file 
and  not  yet  reached  will  amount  to  at  least  200,000  more. 

This  substantial  withdrawal  of  Crown  lands  is  creating 
some  movement  in  real  estate — as  is  natural  under  the  cir- 
cumstances— between  private  parties,  some  old  properties 
changing  hands  at  prices  double  and  treble  their  supposed 
values  two  years  ago.  Persons  buying  private  lands  and 
cultivating  them  will  share  in  the  bounty  of  1  per  cent,  per 
pound  provided  by  law  on  all  fibre  raised  and  exported. 
Private  lauds  in  New  Providence  can  be  bought,  unimproved, 
for  from  8  dols.  to  12  dols.  per  acre,  and  for  less  on  the 
out-islands. 

The  employment  given  to  labourers  in  clearing  laud  and 
in  setting  out  plauts  has  already  put  considerable  money 
into  circulation,  the  beneficial  effects  of  which  are  being 
felt  in  various  quarters.  There  has  been  no  special  advance 
iu  the  price  of  labour,  field  hands   commanding  from  40  to 


60  cents  per  day.  and  finding  themselves.  Each  month, 
however,  witnesses  a  large  increase  in  the  number  of  those 
who  find  remunerative  employment,  and  pleasant  relations 
obtain  between  employers  and  employed. 

The  labour  question  has  been  and  is  one  that  here,  as 
elsewhere,  requires  delicate  treatment ;  but  it  has  been 
skilfully  met  by  Sir  Ambrose  Shea,  the  Governor,  who 
long  ago  perceiving  that  to  permit  investors  to  locate  upon 
adjoining  lands  would  induce  sharp  competition  in  wages  in 
thinly  settled  districts,  adopted  the  plan  of  scattering  the 
allotments  about  the  different  islands,  or  in  localities 
remote  from  each  other  on  the  same  island,  so  that  each 
settlement  should  have  its  share  of  the  benefits  of  the  new 
industry  by  obtaining,  at  fair  wages,  employment  for  its 
local  labour.  In  this  way,  also,  a  surplus  of  labour  at  one 
point  and  a  scarcity  at  some  other  has  been  avoided. 
When  the  entire  labouring  population  becomes  employed, 
as  will  happen  before  long  at  the  present  rate  of  develop- 
ment, a  new  phase  of  the  labour  question  will  arise ;  but 
that  time  is  yet  in  the  future,  and  the  remedy  can  be 
applied  when  the  situation  demands  it. 

Small  shipments  of  fibre  continue  to  be  made  by  nearly 
every  steamer,  a  few  old  plantings  furnishing  the  material. 
It  is  not  likely  that  shipments  in  any  quantity  will  be 
possible  under  two  years,  but  after  that  time  an  enormous 
increase  may  begin  to  be  looked  for,  increasing  steadily  as 
new  fields  come  into  bearing,  until  the  annual  exports  of 
the  colon}-,  which  now  average  about  600,000  dols.,  will 
leap  well  up  into  the  millions,  as  a  moment's  reflection  will 
show.  It  is  a  very  low  estimate  to  expect  half  a  ton  of 
fibre  per  acre,  and  a  very  low  estimate  to  call  it  worth 
100  dols.  per  ton,  for  it  is  worth  over  200  dols.  per  ton  in 
the  world's  markets  to-day.  When  even  the  present 
quantity  of  laud  sold  and  applied  for,  to  wit,  300,000  acres, 
is  bearing,  which  ought  to  happen  within  five  or  six  years, 
it  will  produce  150,000  tons  a  year,  worth  15,000,000  dols. 
— an  increase  of  prosperity  that  sounds  more  like  a  fairy 
tale  than  a  strong  probability  deduced  from  reasonable 
figures.  And  yet  300,000  acres  is  but  a  small  portion  of 
the  uncultivated  lands  within  the  limits  of  the  Bahamas. 

It   is   estimated  that  about   6,000   acres   of   land  have 
already  been  planted  in   sisal  (a   plantation   once   started 
needs   no   replanting   for    many   years),    and    that    many 
additional  ones  have  been   cleared  and  made  ready  for  the 
plants,  the  obtaining  of  which  has  been  almost  impossible, 
the  industry  being  seriously  retarded  thereby.     The  prices 
paid  for  plauts  have  risen  from  6  cents   per  dozen  to   36 
cents,  so  great  has  been   the  demand ;  but  the  price  will 
now  decline  rapidly,  since  the  supply  of  plants  is  developing 
enormously,   about     2,000,000    being    now    available    for 
planting,  and  others  coming  on  speedily.     The   pita  plant 
is  being  found  on  all   the  islands  growing  wild,  and  the 
stock  of  old  plants  is  very  great.     From  the  centre  of  the 
old  plant  rises  a  pole  about  16  ft.  in  length,  on  the  branches 
of  which  small  plants  grow,  averaging  a  thousand  to  each 
pole,  and  from  these   poles  a  vast  supply  is  coming  into 
market,  creating  a  profitable  business  ;  for  what  were  two 
years   ago  only  noxious  weeds    have   all   at  once  become 
worth  20  dols.  apiece  for  pole  plants  alone.     Quantities  of 
old  plauts  have  lately  been  discovered  growing  on   the  cays 
along  the  Florida  coast,  and  small  schooners  are  already 
buying  these  up  and  bringing  them  here  for  sale.     This  fact 
suggests    the   question   whether   this   new   hemp   industry, 
w  Inch  is  about  to  revolutionise  the  condition  of  the  Bahamas, 
may    not    also   be   developed   in    the    southern    portion   of 
Florida.     The  plants  are  found   then'  growing  wild  just  as 
tluv   are  in   these   islands,  and  they  flourish  best   in  dry 
sandy  soils,  fit  for  little  else.     I   would  earnestly  call  the 
attention  of  the  Department  of  Agriculture  to  this  matter, 
and  suggest  the  propriety  of  looking  into  it,  and  of  calling 
the  notice  of  the  people  of  Florida  to  this  possible  source  of 
wealth  and  prosperity.     The  conditions  of  soil,  climate,  &c. 
which  make    its    culture   a    success    here,   may  not    obtain 
there,  but  the  simple  fact  that  the   plant  is  found  growing 
wild    in  Florida,  is    of   itself  a   consideration    that    should 
warrant  an  investigation  at  the  hands  of  the  Department. 

The  unexampled  success  of  the  sisal  industry  in  so  brief 
a  period  in  this  colony  is  entirely  attributable  to  the 
business-like,   systematic   manner    in   which    it   has   been 
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managed  by  the  present  Governor,  Sir  Ambrose  Shea,  who 
lias  nil  along  taken  a  most  earnest  interest  in  the  matter 
He  is  a  man  of  large  experience  in  affairs,  and  lias  practical 
knowledge  of  the  proper  way  to  manage  industrial  enti  r- 
prises.  From  the  start  he  realised  that  this  industry  would 
be  the  salvation  of  the  Bahamas,  and,  setting  his  heart 
upon  it,  he  pushed  it  forward  with  great  energy  and 
prudence,  overcoming  numerous  difficulties,  surmounting 
obstacles,  encouraging  the  faint-hearted,  until  now  the 
people  are  touched  with  his  own  enthusiasm,  and  the 
industry  is  fairly  atloat.  lie  visited  England,  and  by- 
personal  effort  enlisted  capitalists  and  procured  large  in- 
vestments. To  Sir  Ambrose  Shea  the  colonists  owe  a  large 
debt  of  gratitude,  and  when  the  signal  prosperity  which  is 
already  hanging  over  the  islands  shall  have  been  developed, 
to  its  "full  measure,  they  will  more  perfectly  realise  how, 
not  only  their  individual  interests,  hut  those  of  outside 
investors,  have  been  wisely  and  prudently  promoted  and 
guarded  from  the  very  inception  of  the  industry  by  the 
practical,  discreet,  and  conservative  action  of  their  Governor. 
There  can  he  no  doubt  or  question  as  to  the  success  of 
sisal  culture  in  this  colony.  It  has  passed  far  beyond  the 
experimental  stage,  and  is  giving  daily  evidence  that  it  will 
become  a  souree  of  wealth  to  all  concerned.  The  combined 
conditions  of  soil  and  climate  especially  adapted  to  the 
growth  of  first  class  fibre  give  this  colony  a  marked  advan- 
tage over  other  West  Indian  islands,  where  the  plant  may 
grow  luxuriantly  enough,  but  will  be  found  deficient  in  good, 
strong  fibre.  The  poorer  and  more  sterile  the  soil  the  better 
the  result,  and  here  the  plant  flourishes  where  ordinary 
vegetation  seems  almost  impossible,  It  is  a  plant  of 
unfailing  growth  ;  it  will  live  without  rain  to  moisten  the 
eoil;  you. can  scarcely  exterminate  it  if  you  try;  it  requires 
but  little  cultivation,  and  at  an  expense  below  that  of  almost 
any  other  agricultural  product;  and  its  value  is  substantial. 
As  two-thirds  of  the  trade  of  the  Bahamas  is  now  with 
the  United  States  ;  as  their  only  steam  communication  with 
the  outside  world  is  by  a  subsidised  line  of  American  steam- 
ships running  between  Nassau  and  New  York  ;  as  their 
increased  wealth  and  prosperity  meaus  a  larger  and  more 
profitable  commercial  intercourse  with  our  own  country,  we 
should  view  this  coining  development  of  their  material 
interests  with  pleasure,  and  with  the  warmest  wishes  for  its 
complete  success. 

In  conclusion,  I  would  add  that  I  have  sent  by  this  mail 
four  samples  of  the  Bahama  fibre  for  the  information  and 
satisfaction  of  the  State  Department,  believing  that  the  same 
would  be  of  sufficient  interest  to  justify  me  in  so  doing. 
These  specimens  were  not  specially  selected,  but  are  only- 
fair  samples  of  the  average  fibre  which  is  now  being  grown 
and  shipped  from  the  colony.  Two  of  them  have  still 
attached  a  stub,  or  portion  of  the  butt  end  of  the  leaf,  which 
was  purposely  not  passed  through  the  machine,  showing  the 
character  of  the  sisal  plant  whence  extracted. 

American  Ihpokts  at  Barranquilla. 

Under  date  of  January  7th,  1889,  Vice-Consul  Whelpley 

reports  that  the  imports  from  the  United  States  more  than 
doubled  during  the  year  1889,  if  landing  certificates  may  be 
taken  in  evidence.  Probably  the  most  marked  increase  is 
on  refined  sugar,  as  an  article  for  illustration.  During  the 
calendar  year  lisss  landing  certificates  were  issued  for  625 
half-barrels  refined  sugar;  the  calendar  year  1889,  hy 
record  of  landing  certificates,  si  ows  40  barrels  and  2,824 
half-barrels  to  have  been  landed  ;  caustic  soda,  109  drums, 
against  70  for  the  year  previous,  and  other  imports  in  like 
proportion.  The  new  coffee  crop,  now  in  commencement  of 
shipment,  bills  fair  to  excel  past  records. 


A   New    Process   in   Glass    Manufacture. 

Report  by  Consul  Monaghan,  of  Mannheim. 

In  the  manufacture  of  glass  a  Dew  and  important  improve- 
ment ha-  been  recently  reported.  It  is  believed  that  a 
complete  revolution  in  the  manufacturing  methods  must 
take  place.  Formerly,  panes  and  plates  of  glass  were 
produced  by  blowing  large    follow  cylinders,  which  were 


afterwards  cut  and  pressed.  The  blowing  process,  so  tire- 
some and  unhealthy  to  workmen,  is  to  be  entirely  done 
away  with.  The  glass  manufacturer,  Simon,  has  a  new 
process,  by  which  the  tough  glass  may  be  run  through  rolls 
and  made  flat,  smooth,  and  of  any  width  and  length.  The 
plate-glass  so  produced  is  distinguished  by  greater  homo- 
geneity, firmness,  toughness,  and  clearness ;  besides,  the 
surfaces  receive  a  brilliancy  of  finish  little  less  beautiful  than 
the  finest  cut  glass.  The  essential  part  of  the  new  system 
consists  in  the  use  of  peculiarly  formed  waved  hollow  metal 
rolls,  which  are  heated  from  the  inside  by  means  of  steam 
or  gas.  These  rolls  take  the  tough  liquid  glass  direct  from 
the  melting  pot  and  run  it  out  into  long  sheets  like  those  of 
tin  or  sheet  iron.  To  avoid  sticking  of  the  glass  to  the  rolls 
the  latter  are  covered  with  a  thin  coating  of  coal-dust,  oil, 
and  wax.  When  one  considers  the  marvellous  increase  in 
the  demand  for  sheet  and  plate  glass,  and  that  its  former 
production  was  at  the  cost  of  much  money  and  the  health 
of  employes,  the  present  discovery  must  he  regarded  as  of 
gnat  importance.  It  is  expected  to  reduce  the  cost  of 
production,  and  consequently  the  selling  price,  very 
materially. 

The  Manufacture  of  Perfumes  at  Nice. 

The  following  is  an  extract  from  a  report  by  Her  Majesty's 
Consul  at  Nice  upon  the  manufacture  of  perfumes  in  that 
district : — 

"  The  art  of  producing  scent  is  well  understood  in  my 
district,  but  can  only  be  acquired  by  long  practice,  by  which 
alone  the  blending  of  the  primary  essences  in  proper  pro- 
portions becomes  thoroughly  understood. 

"  The  first  process  is  the  extraction  of  the  essences  by 
distillation.  A  large  copper  vessel  or  alembic  is  filled  with 
water  to  about  two-thirds  of  its  capacity  ;  the  flowers  to  he 
treated  are  then  introduced,  and  it  is  hermetically  dosed. 
It  is  then  placed  on  a  fire ;  usually,  in  our  days,  gas  or 
steam  is  used  for  this  purpose.  Steam  is  generated  by  this 
means  in  the  cylinder,  and  is  carried  by  means  of  a  pipe 
into  a  second  cylinder,  which  is  constantly  kept  replenished 
with  cold  water,  and  is  furnished  with  an  overflow  cock. 
The  pipe,  in  its  passage  through  this  second  cylinder, 
assumes  the  form  of  a  spiral  coil.  This  eoil  ends  in  a 
cock  at  the  bottom  of  the  cylinder,  from  which  the  volatile 
essence  exudes  drop  by  drop  as  the  steam  becomes  con- 
densed in  its  passage  through  the  spiral  coil.  In  this 
manner  the  essence  is  collected  in  a  small  glass  vessel, 
while  at  the  same  time  the  water  containing  a  small  portion 
of  the  -cent,  and  which  still  remains  in  the  alembic  afore- 
said, is  itself  perfumed,  and  becomes  the  rose  water  or 
orange  (lower  water  of  commerce.  All  flowers  are  not 
susceptible  of  this  treatment — some  of  them,  such  as  jessa- 
mine, violet,  cassia,  tuberose,  &c,  containing  no  essence, 
have  to  be  treated  by  a  different  process,  which  will  be 
presently  described.  Of  the  flowers  producing  essences 
the  orange  flower  produces  but  1  grm.  of  essence  for  1  kilo. 
of  flowers,  or  but  one-thousandth  part.  This  essence  is 
styled  '  neroli,'  and  is  the  principal  essence  produced  in 
the  district  between  the  Var  and  the  Italian  frontier. 

"  The  following  table  will  show  the  proportionate  yield 
of  the  different  flowers  : — ■ 

Neroli 1  000  kilos,  of  flowers  1  kilo,  of  essence. 

Rose 25,000       „  „  1 

Geranium l.ooo       ,.  „  l 

Mint l.oi „  11-75)      „ 

Orange  I. -at  (bitter).  1,000      „  .,  l 

Lavender loo       „  „  OT.0O      „ 

Eucalyptus loo       „  „  O'BOO     .. 

"  The  volatile  essences  thus  obtained,  combined  and  mixed 
together  with  a  certain  quantity  of  alcohol,  are  used  in  the 
preparation  and  as  the  basis  of  Eau  de  Cologne,  toilet 
vinegar,  lavender  water,  &c.  There  are  two  processes  used 
for  the  purpose  of  extracting  perfume  from  flowers  which 
do  not  contain  the  volatile  essence.  The  first  may  be 
described  as  the  cold  process,  and  the  second  as  the  hot 
process.  The  former  is  generally  used  for  cassie  (Acacia 
Farneriand),  jessamine,  jonquils,  tuberoses,  violets,  and 
some  other  flowers. 


June  so.  1890.]        THE   JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


6H9 


"  Freshly-gathered  flowers  are  placed  upon  a  layer  of 
pure  lard,  a  quarter  of  au  inch  in  thickness,  spread  over  a 
sheet  of  glass  about  two  feet  square,  which  is  framed  in 
wood  and  forms  a  kind  of  tray.  These  trays,  sometimes 
some  40  or  50  together,  are  then  piled  upon  one  another  ;  the 
flowers  are  changed  every  12,  IS,  or  24  hours,  according 
to  circumstances,  and  the  process  is  thus  continued  until 
the  lard  is  sufficiently  charged  with  perfume.  Jessamine 
and  tuberose  are  frequently  changed  as  often  as  50  times 
before  the  lard  is  considered  to  be  sufficiently  impregnated, 
cassie  and  violets  from  30  to  40  times,  and  jonquils  about 
20  times  only.  The  fat  thus  obtained  can  be  packed  in 
air-tight  tins  and  conveyed  anywhere. 

"  When  the  hot  process  is  resorted  to  for  the  purpose  of 
obtaining  the  impregnated  fat,  20  kilos,  of  grease  are  placed 
in  a  copper  vessel,  together  with  some  5  kilos,  of  flowers  ; 
the  vessel  is  then  placed  over  a  slow  fire,  and  the  contents 
are  well  stirred.  After  allowing  the  compound  to  boil  for 
10  minutes,  the  vessel  is  left  to  cool  for  some  hours ;  an 
additional  5  kilos,  of  flowers  are  then  added,  and  the 
process  is  repeated  until  the  fat  has  absorbed  the  requisite 
amount  of  perfume  ;  the  hot  liquid  is  then  poured  through 
a  sieve,  and  the  greasy  flower-paste  that  remains  is  subjected 
to  hydraulic  pressure.  It  is  in  these  two  ways  that  the 
'  pommades '  of  trade  are  produced. 

"  From  these  '  pommades '  perfumed  and  alcoholised 
liquids  are  extracted  by  means  of  grain  spirit  and  also 
by  spirits  of  wine ;  these  are  the  (  extraits  '  of  trade,  and 
it  is  by  the  judicious  blending  of  the  different  essences  and 
concentrated  perfumes,  obtained  by  the  processes  above 
described,  that  the  numerous  scents  are  produced. 

"The  principal  '  parf  umeries  '  of  my  district  are  situated 
at  Grasse,  but  the  Bermonds  and  Lhermines  of  Nice  are 
well-known  houses  ;  the  latter  of  which  appears  to  be  at 
present  the  most  important  manufactory  in  Nice  and  its 
neighbourhood." — (No.  164,  Foreign  Office  Miscellaneous 
Series.) 

Trinidad  Asphaltum. 

Under  date  of  November  10th,  1889,  the  United  States 
Consul  for  Trinidad  reports  that  the  shipments  of  asphaltum 
from  Trinidad — the  greater  part  to  the  United  States — from 
January  1st  to  June  30th,  1889,  amounted  to  32,460  tons, 
being  a  prodigious  increase  over  any  previous  semi-annual 
shipments  during  the  history  of  the  colony. 


MISCELLANEOUS  TRADE  NOTICES. 
French  Mining  Industry. 

The  Economiste  Francais  for  the  3rd  May  publishes  the 
following  information  respecting  the  French  mineral  industry 
in  1SS9,  which  has  been  extracted  from  an  official  report 
addressed  to  the  Minister  of  Public  Works  by  M.  Lorieux, 
Inspecteur  General,  and  M.  Keller,  Ingenieur,  des  Mines  : — 

The  quantity  of  coal  extracted  from  French  mines  in 
1888  was  not  less  than  22,603,000  tons,  which  represents  au 
increase  of  1,315,000  tons  in  the  year,  and  the  provisional 
figures  show,  for  1889,  a  further  increase,  still  larger,  which 
approaches  two  million  tons. 

In  the  metal  industry  the  progress  is  less  marked.  The 
production  of  steel  and  iron  is  far  from  attaining  the  level 
reached  in  1883,  before  the  crisis.  However,  the  revival  in 
trade  which  manifested  itself  in  1887  continued  in  1888,  and 
increases  have  been  notified  in  the  manufacture  of  cast  irons 
and  steels  in  1889.  The  forges,  properly  so  called,  have 
suffered  for  some  time  from  their  mutual  competition  and 
from  that  of  the  steel  works.  At  present,  orders  for  rails 
are  wanting ;  on  the  other  hand,  the  sale  of  bars  and  of 
sheets  of  the  same  metal  share  in  the  growing  favour  shown 
to  the  bars  and  plates  of  Bessemer  or  Martin  steel,  the  price 
of  which  is  constantly  diminishing. 

France  continues  to  take  from  neighbouring  countries, 
from  Belgium,  England,  and  Germany,  for  instance,  nearly 
one-third  of  the  mineral  combustible  necessary  for  its 
consumption.  This  fact  is  in  itself  a  sufficient  proof  that 
the  French  collieries  stand  in  need  of  considerable  develop- 
ment.    As  regards  the  foreign  trade,  the  state  of  affairs  is 


very  different  for  the  iron  and  steel  works.  They  are 
sufficient  for  present  requirements  ;  several  of  them  have 
created  a  market  abroad,  and  export  the  excess  of  their 
production.  Everywhere  abroad,  in  England,  the  United 
States,  Germany,  Belgium,  and  Austria,  the  extraction  of 
coal  has  redoubled  in  activity.  More  than  one  million 
human  beings  work  daily  in  winning  coals  from  the  bowels 
of  the  earth.  As  far  as  can  be  judged  by  the  official 
statistics  of  the  principal  civilised  countries,  the  production 
of  mineral  combustibles  in  the  whole  world  increased  from 
435  million  tons  in  1887  to  470  million  tons  in  1888. 

For  pig  iron,  the  greater  part  of  which  forms  the  basis  of 
the  iron  and  steel  industry,  the  production  has  increased 
approximatively  from  23  million  tons  to  23j  millions  in  the 
same  period.  The  increase  has  been  neither  so  marked  nor 
so  general  as  for  coal.  France  maintains  the  fifth  rank 
among  the  nations,  under  the  double  head  of  the  coal 
industry  and  of  the  metal  industry. 

The  number  of  workmen  employed  in  1888  in  the  mines 
of  every  kind  in  France  and  in  Algeria  was  116,000; 
moreover,  the  working  of  oris  and  of  quarries  has  given 
work  to  115,000  persons.  Accidents  were  neither  more 
serious  nor  more  numerous  than  in  the  preceding  year. 

Hide  Exports  from  India. 

The  Calcutta  Englishman  for  the  6th  May  says  : — 
India  furnishes  the  United  Kingdom  with  more  hides  and 
skins  than  any  other  country  in  the  world,  and  during  the 
last  three  decades  the  export  of  hides  from  Calcutta  has 
trebled.  Speaking  broadly,  the  hide  trade  belongs  to  Bengal, 
and  the  skin  trade  to  Madias,  which  is  due  partly  to  the 
fact  that  the  total  number  of  horned  cattle  is  greater  in  the 
area  served  by  Calcutta  than  in  the  area  served  by  the  port 
towns  of  Southern  India,  ami  also  to  the  superior  reputation 
enjoyed  by  the  tanneries  of  the  Madras  Presidency  in  the 
dressing  of  skins.  Hides  and  skins  for  export  are  gathered 
from  all  parts  of  India  as  far  as  the  Punjab,  and  last 
year  the  number  of  hides  imported  into  Calcutta  was 
120  lakhs. 


Cultivation  of  the  Sugar  Beet  in  Ontario. 

The  Toronto  Monetary,  Times  for  the  2nd  May  last  has 
the  following:  — 

An  experiment  has  been  in  progress  in  Ontario  since  May 
last,  undertaken  with  a  view  to  learn  how  the  sugar  beet  of 
Germany  and  Bohemia  can  be  successfully  grown  in  this 
country.  Beet  seed  from  those  countries  has  been  planted 
in  Quebec.  Mr  Wilfrid  Skaife,  of  Montreal,  manager  of  the 
Berthier  Beet  Sugar  Company,  has  been  importing  the  seed, 
and  getting  the  farmers  along  the  St.  Lawrence  to  cultivate 
the  beet,  with  only  fair  success.  He  has  Bent  for  distribu- 
tion through  Ontario  a  quantity  of  sugar  beet  seed,  in  order 
to  ascertain  whether  our  soil  and  climate  were  adapted  to 
produce  roots  of  a  quality  suitable  for  the  manufacture  of 
sugar.  This  seed  was  accordingly  distributed,  in  the  hope 
that  Ontario  agriculturists  would  try  them  on  a  larger  scale 
and  with  more  pains  than  the  French-Canadians  seemed 
disposed  to  give.  Should  the}'  do  so,  anil  with  good  results, 
Mr.  Skaife's  company  might  open  a  branch  factory  in  this 
province. 

A  warm  interest  in  the  experiment  was  taken  by  the 
Ontario  Minister  of  Agriculture,  who  ordered  a  quantity  for 
the  model  farm  at  Guclph.  Last  autumn  he  got  Mr.  R.  H. 
Lawder  to  visit  the  farmers  east  of  Toronto  who  sowed  the 
seed  and  ascertain  the  results,  to  procure  samples  for 
analysis,  and  to  report  to  the  department.  From  the  House 
of  Assembly  reports  it  is  learned  that  there  were  drawbacks 
to  the  success  of  these  experiments,  the  principal  ones  being 
that,  owing  to  the  lateness  of  the  season  when  seed  was 
sown,  generally  about  May  15,  many  of  the  beets  had  not 
thoroughly  matured  at  the  time  in  October  when  the  samples 
were  taken  ;  also  want  of  information  as  to  some  of  the 
peculiarities  of  sugar  beet  cultivation.  For  instance,  close 
cultivation  is  necessary  to  secure  rich  saccharine  quality  and 
the  roots  need  to  be  kept  covered  with  earth.  Our  Ontario 
experimenters,  however,  set  them  out  far  apart,  aud  allowed 
the  roots  to  grow  partly  above  ground. 
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The  experiment  was  worth  making,  however,  as  proved 
by  tlio  results,  which  are  enconraging.  The  yield  per  acre 
averaged  over  20  tons;  80  per  cent,  of  the  roots  analysed 
showed  a  percentage  of  sugar  from  14  up  to  17  per  cent., 
but  the  purity  of  the  sugar  leaves  room  for  much  improve- 
ment, probably  for  the  reasons  given  above. 

The  largest  plot  raised  was  on  the  Guclph  farm,  the  yield 
from  which  is  thought  equal  to  20  tons  per  acre,  which  is  a 
fair  yield  for  good  soil  in  this  province.  Professor  James 
analysed  average  beets  from  this  crop,  and  reports  polariscope 
reading  18  per  cent.,  and  the  percentage  of  sugar  in  beet 
17"  10,  coefficient  of  purity  83' 7.  These  beets,  says  the 
report,  were  raised  in  rows  24  in.  apart,  and  thinned  out  to 
7  or  8  in.  apart  in  the  rows,  and  the  roots  in  this  case  were 
all  kept  entirely  underground.  Such  results  as  these,  if 
they  can  be  attained  in  various  parts  of  the  province,  will 
make  certain  the  success  of  the  beet  sugar. 


Indian  Industrial  Products. 

The  following  information  respecting  dyes  and  tanning 
materials  and  lac  are  extracted  from  a  memorandum  on 
Indian  inland  trade  compiled  in  the  Revenue  and  Agricultural 
Department  of  the  Government  of  India,  and  which  has 
recently  been  issued  from  the  Government  central  printing 
office  at  Simla : — 

Dyes  and  tans  comprise  indigo,  myrabolams,  cutch, 
turmeric,  aniline  dyes,  and  "  others  "  ;  the  first  is  by  far  the 
most  important  and  stands  at  323  lakhs  of  rupees*  in  a  total 
trade  in  dyes  and  tans  valued  at  442  lakhs  of  rupees. 

Bengal,  the  North-Western  Provinces  and  Oudh,  and 
Madras,  are  the  principal  sources  of  commercial  indigo, 
and  their  combined  exports  during  the  year  amounted  to 
289^  lakhs  of  rupees,  viz.:  Bengal,  187i  lakhs  of  rupees  ; 
North-Western  Provinces  and  Oudh,  73*  lakhs  of  rupees ; 
and  Madras,  28  \  lakhs  of  rupees.  It  is  also  grown  rather 
extensively  in  the  Punjab,  but  chiefly  for  local  consumption. 
Elsewhere  its  cultivation  is  not  unknown,  hut  it  is 
unimportant. 

Indigo  manufacture  in  Bengal  has  a  long  history  marked 
by  many  vicissitudes  of  fortune  ;  but  notwithstanding  some 
serious  checks,  and  in  later  years  the  competition  of  |aniline 
and  other  dyes,  it  continues  to  hold  its  place  as  one  of  the 
great  industries  of  the  province.  The  total  area  under 
indigo  in  Bengal  is  estimated  to  be  588,000  acres,  and  the 
manufacture  is  in  the  hands  of  European  capitalists.  The 
season  was  fairly  prosperous  and  the  exports  amounted  to 
90,616  maunds. 

In  the  North- Western  Provinces  and  Oudh  indigo  is 
largely  cultivated  in  the  districts  to  the  east  of  Allahabad, 
and  in  the  central  and  western  half  of  the  tract  lying 
between  the  Ganges  and  Jumna  rivers,  where  canal  irrigation 
has  led  to  a  considerable  extension  of  the  acreage  under 
this  crop.  The  total  area  now  under  indigo  in  the  North- 
western Provinces  and  Oudh  averages  about  337,000  acres. 
Unlike  Bengal,  the  manufacture  is,  except  in  the  eastern 
districts  adjacent  to  Behar,  in  the  hands  of  natives.  The 
crop  of  1888 — 89  was  not  a  good  one  owing  to  heavy  and 
frequent  rainfall,  and  exports  fell  from  43,000  maunds  in 
1887—88  to  40,000  maunds. 

Madras  indigo  is  commercially  less  valuable  than  that  of 
Northern  India;  its  cultivation  is  confined  to  the  Northern 
Circars,  but  is  extending,  and  the  total  area  is  between 
400,000  and  500,000  acres.  The  exports  were  23,866 
maunds,  against  26,000  maunds  in  the  preceding  year. 

The  indigo  area  in  Punjab  is  returned  as  138,000,  of  which 
82,000  are  comprised  in  the  districts  of  Multan,  Mu/.affargarh, 
and  Dcra  Ghazi  Khan,  where  the  indigo  exported  from  the 
province  is  manufactured.  The  exports  go  to  Sindh  and 
Karachi.  During  1888—89  amounted  to  14,085  maunds, 
valued  at  12-39  lakhs  of  rupees. 

A  noticeable  peculiarity  of  indigo  culture  is  the  extent 
to  which  the  cultivators  of  Behar  depend  on  the  North- 
Western  Provinces  and  Oudh  and  the  Punjab  for  seed. 
The  exports  of  seed  from  these  provinces  average  15  lakhs 
of  maunds  a  year. 


*   \  lakh  of  rupees  =  l,"0,00o  rupees. 


Myrabolams,  the  fruit  of  a  species  of  Terminalia,  are 
exported  principally  from  the  forests  of  the  Central  Pro- 
vinces and  Bombay  to  Bombay  town.  During  the  year 
the  exports  of  the  Central  Provinces  amounted  to  5  -31 
lakhs  of  rupees  in  value,  and  of  the  Bombay  Presidency  to 
3 '34  lakhs  of  rupees.  With  the  opening  of  the  railway 
from  Nagpur  to  Bengal  the  trade  may  be  expected  to 
increase  rapidly. 

The  Indian  trade  in  cutch  is  insignificant  compared 
with  that  of  Burma,  and  the  total  value  was  under  8  lakhs 
of  rupees.  Of  this  about  2-5  lakhs  of  rupees  is  the  value 
of  cutch  imported  through  Calcutta  and  Madras  seaports 
from  Burma.  Punjab  and  Bombay  derive  their  inland 
supplies  from  the  North- Western  Provinces  and  Oudh. 

Turmeric,  the  roasted  root-stock  of  Curcuma  longa,  is  a 
condiment  as  well  as  a  dye,  and  is  extensively  used  by 
natives  and  Anglo-Indians  for  this  purpose.  The  principal 
localities  of  production  are  Bengal,  Madras,  and  the  North- 
western Provinces  and  Oudh.  6  lakhs  of  rupees  went  to 
port-towns,  7  ■  5  lakhs  of  rupees  to  British  provinces,  and 
2  lakhs  of  rupees  to  native  States.  A  larger  quantity 
went  to  the  Punjab  (value,  2-34  lakhs  of  rupees)  than 
to  any  other  province,  which  is  perhaps  to  be  partly 
accounted  for  by  the  fact  that  yellow  is  a  favourite  dye  of 
the  Sikh  nation. 

The  growing  popularity  of  aniline  dyes  is  illustrated  by 
the  general  distribution  of  the  imports  by  sea  among  the 
internal  trade  blocks.  Assam  and  Sindh  are  the  only 
provinces  which  do  not  appear  to  import  them.  The 
Nizam's  territory,  Mysore,  and  Berar  take  them  to  a  very 
moderate  extent,  but  these  provinces  probably  get  the  hulk 
of  their  supplies  by  road. 

Lac. — Of  the  three  commercial  products  of  the  insects 
{Coccus  lacca)  which  causes  the  secretion  of  this  resin, 
viz.,  stick-lac,  shell-lac,  and  lac-dye,  the  trade  in  the 
two  former  only  is  separately  recorded.  Lac-dye,  which 
is  obtained  from  the  washing  of  stick-lac  and  is  a  colour- 
ing matter  derived  from  the  female  insect  embedded  in 
the  resinous  secretion,  has,  since  the  introduction  of 
chemical  dyes,  almost  disappeared  as  an  article  of  export. 
Stiek-lac  is  the  crude  product  encrusting  the  twigs  on 
which  it  is  formed,  but  has,  it  is  to  be  feared,  been  con- 
founded in  the  returns  in  some  instances,  notably  in  the 
case  of  Assam  and  Punjab,  with  the  manufactured  article. 
Shell-lac  is  the  pure  resin  extracted  from  stick  lae,  which 
is  pounded  and  exposed  to  heat  for  the  purpose.  Coccus 
lacca  has  a  wide  distribution  and  affects  various  trees,  but 
is  collected  principally  from  two  or  three  species  of  fig 
and  Zizyphus  (ver.  Ber)  and  Butca  frondosa  (ver.  Dluik 
and  Palis).  The  jungles  of  the  Central  Provinces,  Chota 
Nagpore,  Rewah  (one  of  the  Central  India  States),  Mirza- 
pore,  and  Assam  are  the  chief  sources  of  supply.  In 
Assam  the  insect  is  regularly  cultivated  on  two  varieties  of 
fig.  It  is  also  fairly  abundant  in  parts  of  the  Punjab. 
The  inland  trade  of  the  year  is  valued  at  101  lakhs  of 
rupees.  Calcutta  received  17  lakhs  of  rupees  from  Bengal, 
32  lakhs  of  rupees  from  the  North- Western  Provinces  and 
Oudh,  and  11  lakhs  of  rupees  from  Assam.  The  North- 
western Provinces  collect  the  produce  of  the  Central 
Provinces,  Punjab,  and  Rewah  for  exportation,  and  a 
portion  of  the  consignments  from  Bengal  to  Calcutta 
consists  of  re-exports  of  arrivals  from  Assam. 


Gambier  at  Singapore. 

Gambier  is  one  of  the  most  important  products  of  Singa- 
pore, hut  although  it  still  maintains  its  high  price,  there  arc 
many  complaints  from  England  that  the  imported  article 
is  heavily  adulterated  with  water.  In  order  to  trace  the 
origin  of  this  excess,  samples  taken  from  the  field,  fresh 
from  the  boiling-shed,  were  sent  to  Mr.  Evans,  of  Bristol, 
whose  analysis,  with  that  as  compared  with  a  sample  of 
block-gambiei  received  by  him  in  the  ordinary  course  of 
trade,  was  as  follows: — Gambier  from  the  field:  Tannin, 
11-48  per  cent.;  organic  matter,  30-11  per  cent.;  water, 
53-39  per  cent.;  ash,  4-46  per  cent.;  loss,  0"56  per  cent. 
Trade  gambier:  Tannin,  14-68  per  cent.;  organic  matter, 
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42-26  per  cent. ;  water,  31-89  per  cent. ;  ash,  6  •  34  per  cent. ; 
loss,  4  "48  per  cent.  This  result  shows  that  there  is  actually 
less  water  in  the  trade  article  than  in  the  gambier  taken 
directly  from  the  coolies'  hands,  and  negatives  the  suggestion 
that  the  town  towhay  adulterates  the  gambier  after  receiving 
it  in  Singapore  with  water  to  make  it  heavier.  The  other 
suggestion  that  the  gambier  has  deteriorated  of  lato  years 
from  insufficient  inspissation,  owing  to  less  fuel  being  used 
in  boiling,  seems  more  probable.  In  earlier  years,  when 
there  was  no  attempt  made  to  protect  tho  forests  the 
destruction  of  firing  was  very  large,  and  fuel  could  be  had 
in  large  quantities.  Now  the  results  of  wasteful  destruction 
are  being  felt,  firewood  is  becoming  more  expensive  and 
difficult  to  get,  and  the  gambier  is  insufficiently  boiled  and 
dried.  Persons  interested  in  the  trade  recently  conceived 
the  idea  of  forming  a  company  in  Singapore  to  cultivate 
gambier  on  a  large  scale,  but  this  has  fallen  through,  and 
there  is  an  idea  that  this  product  may  be  cultivated  more 
profitably — i.e.,  with  European  labour — in  others  of  our 
colonies.  Consequently,  most  botanical  establishments  have 
applied  to  the  Singapore  Gardens  for  seeds  or  young  plants, 
and  a  large  quantity  of  seed  was  carefully  collected,  dried, 


and  distributed  widely,  but,  as  far  as  has  yet  been  heard, 
the  experiments  with  it  have  failed  entirely.  It  seems  now 
certain  that  gambier  seed  has  a  very  short  duration  of  life 
(the  Chinese  say  only  24  hours) — that  is,  it  must  be  sown 
as  soon  as  ripe.  Thus  all  attempts  to  send  seed  to  distant 
colonies  must  prove  futile.  Unfortunately,  too,  young 
plants  are  very  bad  travellers,  and  though  many  have  been 
sent  out  to  different  establishments,  few  appear  to  survive 
the  voyage.  More  plants,  in  as  healthy  as  possible  a 
condition,  are  now  to  be  sent  out  to  various  colonies  where 
gambier  is  likely  to  thrive. — Annual  Report  of  Singapore 
Botanical  Gardens. 


Recent  Progress  in  Sulphuric  Acid  and  Alkali 
Manufacture. 

Sulphur. 

In  spite  of  the  nearly  complete  abandonment  of  sulphur 
for  acid-making  in  Europe,  the  production  of  the  Sicilian 
deposits  has  not  declined,  as  is  indicated  by  the  following 
table  :— 


Production  and  Distribution  of  Sicilian  Sult-iiur. 


18S3. 

1884. 

18S7. 

18S8. 

Long  Tons. 

41,788 
63,002 
00,810 
1)0,029 
07,503 

10,760 

05,098 
50,293 
94,929 
58,829 

33,402 
58,204 
49,415 
99,378 
74,123 

30,230 
51,280 
48,058 
98,590 
97,091 

81,086 

50,221 
40,818 
88,593 
89,728 

37,455 
53,927 
48,430 
128,953 
86,590 

37,633 
0S,032 
44,317 
111,838 
99,592 

330,392 

313,908 

314,582 

329,455 

312,440 

355,301 

302,012 

The  United  States  has  for  many  years  imported  more 
sulphur  than  any  other  country  ;  the  above  table  shows 
that  more  than  one-third  of  the  Sicilian  product  came  to 
America  in  1888.  In  addition  to  this,  constantly  increasing 
quantities  of  sulphur  are  imported  into  the  United  States 
from  Japan,  amounting  in  1888  to  6,332  tons.  Practically 
no  sulphur  was  mined  in  the  United  States  in  1888,  the 
deposits  at  Cove  Creek,  Utah,  not  having  been  worked, 
although  they  produced  3,000  tons  in  1887. 

Considerable  quantities  of  sulphur,  recovered  from  tank 
waste  in  England  by  the  Chance  process,  have  been  sent  to 
the  United  States  during  the  past  year,  the  importations  for 
1889  amouuting  to  about  1,000  tons.  The  writer  is  informed 
by  Mr.  George  Linder,  of  Boston,  the  American  agent  for  the 
Chance  Company,  that  contracts  have  been  made  for  500 
tons  per  month  during  the  present  year.  The  Chance 
sulphur  is  nearly  chemically  pure,  and  commands  a  higher 
price  than  the  Sicilian  crude  j  its  chief  use  thus  far  is  in 
making  sulphur  dioxide  for  the  sulphite  process  of  wood 
pulp  manufacture.  It  would  seem  particularly  well  suited 
for  gunpowder  making,  but  has  not  yet  been  adopted  for 
this  purpose. 

The  refining  of  sulphur  is  still  chiefly  carried  on  at 
Marseilles,  where  there  are  now  six  refineries  in  operation. 
These  works,  with  five  others  at  various  points  in  the  south 
of  France,  produce  annually  about  60,000  tons  of  refined 
sulphur,  a  very  large  part  of  which  is  used  to  combat 
diseases  of  the  vine. 

Pyrites. 

The  Spanish  and  Portuguese  mines  are  producing  pyrites 
in  undiminished  quantities.  More  than  2,000,000  tons  were 
mined  in  1887.  The  importation  of  pyrites  into  England 
shows  no  falling  off,  in  spite  of  the  precarious  condition  of 
the  Leblanc  soda  process.  According  to  the  Board  of 
Trade  returns,  the  quantity  of  pyrites  imported  into  the 
United  Kingdom  during  the  past  six  years  is  as  follows  — 


Importation  of  Pyrites  into  the  United  Kingdom. 

Long  Tons. 

1884  603,073 

1895   054,521 

.    1880  556,988 

1887  597,595 

1SS8  017,232 

1889  043.879 

This  is  practically  all  supplied  by  three  great  companies, 
the  Tharsis  and  Rio  Tiuto,  in  Spain,  and  Mason  and  Barry, 
Portugal.  The  Rio  Tiuto  Company  made  efforts  some 
years  ago  to  introduce  Spanish  pyrites  into  France  and 
other  countries,  and  to  this  end  established  a  large  plant 
for  the  manufacture  of  Leblanc  soda  and  treatment  of 
P3'rites  cinders  for  silver,  gold,  and  copper  at  Marseilles. 
These  works  are  still  in  operation,  but  owing  to  the 
unpromising  outlook  of  the  Leblanc  process,  the  project  of 
erecting  similar  works  in  Belgium,  Austria,  and  America 
has  been  abandoned.  French  pyrites,  containing  no  copper, 
mined  at  various  points  along  the  course  of  the  Rhone,  is 
employed  at  all  the  chief  alkali  works  in  France. 

In  America  the  production  of  pyrites  has  increased 
considerably  within  a  few  years.  In  1888,  54,331  tons  of 
pyrites  were  mined  in  the  Eastern  States,  chiefly  at  the 
Davis  mines,  Franklin  County,  Mass.  Large  quantities  of 
ore  are  also  imported  from  Canada  and  Spain.  According 
to  W.  H.  Adams  ( Manufacturers'  Record,  February  1890), 
the  mines  of  Virginia  will  produce  during  the  present  year 
fully  70,000  tons  of  pyrites.  The  same  writer  estimates  the 
consumption  of  pyrites  for  the  present  year  at  250,000  tons. 
The  importations  from  Canada,  will  probably  reach  50,000 
tons. 

Treatment  of  Pyrites  Residue. 

The  treatment  of  the  cinders  from  burnt  Spanish  pyrites 
by  the  Henderson  process  is  carried  on  in  England  on  an 
enormous  scale,   and  is   constantly  increasing.     In    1888 
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■120,115  tons  of  burnt  ore  were  treated  in  Great  Britain, 
producing  15,135  tons  of  copper,  337,500  ounces  of  silver, 
and  1,918  ounces  of  gold. 

Present  Condition  of  the  Alkali  Industry. 

In  spite  of  the  strikingly  rapid  growth  of  the  ammonia- 
soda  industry,  there  has  been  no  decline  as  yet  in  the 
production  of  alkali  in  Great  Britain  by  the  Leblanc  process. 
This  is  shown  by  the  statistics  of  the  importation  of  pyrites, 
and  by  the  following  table  compiled  from  the  latest  alkali 
inspectors'  reports. 

Suit  decomposed  by  both  Processes  in  the  United  Kingdom. 


1881. 

1883. 

18S8. 

Tons. 

Ammonia-soda  process . 

578,871 
89,750 

508,000 
115,032 

581,323 
137,220 

577,831 
158,638 

690,312 
212,181 

Total 

G8S.K33 

713,128 

721,513 

736,017 

802,103 

These  figures  show  that  in  Great  Britain  the  older  process 
is  holding  its  own,  though  the  world's  growing  demand  for 
alkali  is  supplied  by  the  increase  of  the  new  industry. 
WeldoD  showed  five  years  ago  that  soda  ash  can  be  produced 
fully  one-third  cheaper  by  the  ammonia-soda  makers  ;  the 
survival  of  the  Leblanc  process  is,  therefore,  due  to  the 
enormous  demand  for  bleaching  powder  (which  has  not  yet 
been  made  economically  by  any  other  method),  and  to  the 
profits  gained  in  the  treatment  of  pyrites  cinders.  Another 
important  gain  to  the  Leblanc  industry  is  the  success  of  the 
Chance  process  of  sulphur  recovery,  which  has  now  been 
introduced  into  most  of  the  leading  alkali  works  of  Great 
Britain  and  the  Continent.  The  effect  of  this  new  source 
of  profit  will  be  shown  in  the  returns  for  the  present  year. 
The  Leblanc  alkali  makers  have  lately  devoted  themselves 
almost  entirely  to  the  manufacture  of  caustic  soda  and  soda 
crystals,  for  which  the  older  process  possesses  important 
advantages  over  the  new. 

Outside  of  England  the  advance  of  the  ammonia-soda 
process  has  been  even  greater,  while  the  production  of  the 
Leblanc  works  has  fallen  off  in  a  marked  degree.  According 
to  the  Paris  Exhibition  circular  of  the  Solvay  Company, 
the  world's  total  production  of  alkali  in  1888,  calculated  as 
soda  ash,  may  be  estimated  at  about  900,000  tons.  Of  this 
amount  430,000  tons,  or  about  one-half,  was  made  by  the 
ammonia-soda  process  at  the  various  Solvay  works.  The 
latter  have  increased  their  production  still  further  during 
the  past  year,  so  that  it  may  probably  be  safely  said  that 
more  alkali  is  to-day  produced  by  the  ammonia  process 
than  by  that  of  Leblanc. 

There  are  now  ten  Solvay  works  in  operation,  the  location 
and  output  of  which  are  as  follows  : — 

T.ms. 

Belgium  (Couillet) i7,mio 

France  ryarangeville-Dombasle) 100,000 

England  (Brunner,  Mond  and  Co..  Northwich).  125, I 

Germany  (Wylhen,  BernburR,  and  Saralbc) 100,000 

Russia  (Beresniki  and  Lissitchansk) 17,000 

United  States  (Syracuse,  N.Y.I 60,000 

Austria  (Ebonsee,  Salzkammergut) l  l,ono 

430,0011 

The  works  at  Geddes,  near  Syracuse,  now  supply  about 
one-third  of  the  American  demand  j  in  addition  to  the 
product  of  these  works  there  was  imported  from  England 
in  1888,  125,135  tons  of  alkali. 

Other  modifications  of  the  ammonia-soda  process,  such 
a-  that  of  l'ainell  and  Simpson,  and  the  Schloesing  process, 
introduced  by  Bell  Bros.,  Middlesbrough,  England,  are 
worked  only  on  an  experimental  scale,  and  do  not  yet  play 
an  important  part  in  the  alkali  industry. 


The  Ilargreaves  Process. 

The  direct  conversion  of  salt  into  sulphate  of  soda  by  the 
action  of  sulphur  dioxide  and  steam  has  come  into  increased 
use  during  the  past  few  years.  There  are  now  live  works 
in  England  using  this  process,  and  also  one  in  Ireland  and 
two  in  Erance.  During  the  year  1888  these  works  produced 
43,080  tons  of  sulphate.  The  advantages  of  this  method 
over  the  ordinary  salt-cake  process  are  the  avoidance  of  the 
cost  of  making  sulphuric  acid,  and  the  purity  and  freedom 
from  iron  of  the  sulphate  so  obtained.  No  fuel  is  found 
necessary,  the  heat  of  the  reaction  being  sufficient  after  the 
operation  is  once  started.  The  disadvantage  of  the  method 
is  the  high  first  cost  of  the  plant.  Nearly  all  the  plate 
glass  now  produced  in  Lancashire  is  made  from  Ilargreaves 
sulphate. 

Chlorine  and  Bleaching  Potcdcr. 

The  Weldon-Pechiney  process,  based  upon  the  decomposi- 
tion of  moist  magnesium  oxychloride  by  heat  into  magnesia, 
hydrochloric  acid,  and  free  chlorine,  is  in  successful  operation 
at  Salindres,  France,  and  has  been  introduced  on  a  large 
scale  at  the  works  of  Albright  and  Wilson,  at  Oldbury,  near 
Birmingham,  England.  This  method  accomplishes  the 
final  conversion  into  free  chlorine  of  more  than  90  per  cent, 
of  the  hydrochloric  acid  employed,  while  the  Weldon 
process,  now  universally  employed,  yields  only  one-third  of 
the  chlorine  in  a  free  state.  An  interesting  application  of 
the  new  process  has  been  made  at  Szczakowa,  Galicia,  in 
the  manufacture  of  chlorine  from  the  waste  products  of  the 
ammonia-soda  industry.  The  residual  calcium  chloride  is 
converted  into  magnesium  chloride  by  treatment  with 
magnesia  and  carbon  dioxide — 

CaCL  +  MgO  +  C02  =  CaC03  +  MgCL,, 

(as  in  the  last  stage  of  the  old  Schaffner  and  Helbig  method 
of  sulphur  recovery).  The  magnesium  chloride  is  treated 
by  the  Weldon  1'echiney  process  for  the  production  of 
chlorine,  and  the  residual  magnesia  used  over  again.  This 
method  is  a  partial  solution,  at  least,  of  the  great  problem  of 
the  production  of  chlorine  from  salt  in  connexion  with  the 
Solvay  process.  The  great  obstacle  to  the  employment  of 
the  Weldon-Pechiney  process  on  a  large  scale  is,  however, 
the  dilute  condition  of  the  chlorine  liberated,  which  makes 
it  unfit  for  the  manufacture  of  bleaching  powder.  At 
present  the  method  is  employed  solely  for  the  production  of 
chlorates,  for  which  it  is  especially  adapted.  Until  the 
problem  of  the  manufacture  of  bleaching  powder  from  this 
weak  chlorine  is  successfully  worked  out,  it  is  not  to  be 
expected  that  the  process  will  have  an  important  influence 
on  the  alkali  industry. 

Other  methods  for  the  production  of  chlorine  from  the 
ammonia-soda  residues  appear  to  be  unpromising.  The 
Solvays  are  making  hydrochloric  acid  on  a  small  scale,  at 
the  Yarangeville  works,  by  heating  calcium  chloride  with 
silica,  bul  the  plan  makes  no  progress  and  is  probably  very 
uneconomical.  Mond's  method  of  obtaining  ammonia  and 
chlorine  by  passing  ammonium  chloride  vapour  over  heated 
nickel  or  cobalt  oxide  is  still  wholly  in  the  experimental 
Stage,  though  the  inventor  promises  full  success  in  two  years 
at  farthest. 


Recovery  of  Sulphur  from  Tank   Waste. 

The  Chance  process  has  been  introduced  at  20  works  in 
Gieat  Britain,  one  in  Austria,  and  one  in  France.  It  was 
recently  staled  by  the  manager  of  the  St.  (iobain  Company, 
Erance,  that  the  sulphur  so  regained  is  sold  at  a  price  equal 
to  three  times  its  cost  in  the  form  of  pyrites.  Considerable 
quantities  of  the  Chance  sulphur  are  already  being  exported 
to  America.  An  important  advantage  of  the  process  to 
English  alkali  makers  consists  in  its  availability  for  the 
production  of  either  sulphur  or  sulphuric  acid.  If  pyrites 
is  cheap,  sulphur  is  manufactured  and  exported  to  America 
and  other  countries  ;  if  pyrites  is  expensive,  the  hydrogen 

sulphide  produced  from   the  tank  waste  is  simply  bur I  to 

sulphur  dioxide  and  used  over  again  for  making  acid.      It    is 
interesting  to  reflect  that  the  sulphur  imported  into  England 
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becomes  a  source  of  nuisance  in  the  shape  of  tank-waste, 
but  passes  through  the  various  stages  of  sulphur  dioxide, 
acid,  sulphate  of  soda,  tank-waste  and  hydrogen  sulphide, 
and  finally  appears  at  the  end  of  the  process  as  beautiful 
crystalline  sulphur,  a  product  of  high  commercial  value.— 
Am.  Chem.  Jour. 

Miner.il  Exports  of  New  South  Wales. 
The  following  comparative  table,  showing  the  mineral 
exports  from  New  South  Wales  during  the  years  1888  and 
1889,  is  compiled  from  information  given  in  detail  in  the 
statistical  register  of  the  colony,  the  first  part  of  which,  for 
1889,  comprising  the  figures  relating  to  trade  and  commerce, 
has  lately  been  issued.     From  this  it  will  be  seen  that  there 


lias  been  an  increase  in  the  value  of  this  class  of  exports  of 
nearly  a  million  sterling.  The  Broken  Hill  silver  mines 
have,  of  course,  the  lion's  share  in  bringing  about  this 
gratifying  result,  but  they  by  no  means  stand  alone.  The 
value  of  silver,  silver-lead,  and  silver  ore,  exported  in  1889, 
exceeds  the  figures  for  1888  by  828,793/.,  an  increase  of 
about  80  per  cent.  Next  in  importance  stands  coal,  with 
an  increase  of  21-1,799/.,  or  20  per  cent.  The  other  lines 
which  show  increased  exportation  in  1889  arc  antimony  and 
antimony  ore,  bismuth  and  its  ore,  copper  ore,  gold,  both  in 
bars  and  dust  and  iu  coin,  kerosene  shale,  and  lead.  In  the 
other  items  which  go  to  make  up  the  list,  there  was  more 
or  less  of  falling  off  in  the  value  of  the  export,  caused  in 
some  instances  chiefly  by  fall  in  the  market  price  of  the 
metal : 


Export  op  Mineral  Products  from  New  South  Wales. 


ISS9. 


Quantity. 


Antimony  (auriferous) 

Antimony  ore 

Bismuth 

Bismuth  ore 

Bricks  (including  Ore-bricks) 

Coal 

Coke 

Copper  (refined) 

Copper  (regutus)  

Copper  ore 

Fireclay 

Gold  ( liars  and  dust) 

Gold  quartz 

Gold  coin 

Iron  oxide 

Kerosene  shale 

Lead  (pig) 

Manganese  ore 

Minerals  not  specified 

Pyrites 

Silver  (ingots) 

Silver-lead 

Silver  ore 

Tin  (ingots) 

Tin  ore  

Total  value  . . 


1,816  cwt. 

3,112  cwt. 

206  cwt. 

OH  ewt. 

266,390  No. 

2,387,702  tons 

9,522  Ions 

81.296  cwt. 

901  cwt. 

3,01V!  cut. 

2  to  cwt. 

10.966  oz.  2  dwt. 

2,163  pkgs. 

i),7Sl  cwt. 
21,336  tons. 
10,146  cwt. 

1.917  cwt. 

171  cwt. 

416,895  oz.  7  dwt. 

691,836  ewt. 

839,309  cwt. 

88,173  cwt. 

4,687  cwt. 


Value. 


£ 
1,094 

2,250 

7,060 

.-.,73  4 

642 

1,279,271 

15,043 

2117,009 

1,166 

2,156 

37 

44,619 

2,938 

277.082 

1.329 

59,835 

6,721 

719 

141 

72.001 

1,565,290 

333,907 

403,1  S2 

11,805 


4,301,001 


1888. 


Quantity. 


Value. 


334  cwt. 

3,423  cwt. 

22i  cwt. 

349J  cwt. 

232,650  No. 

1,923.872  tons 

15.249  tons 

75,721  cwt. 

1,176  cwt. 

1,090  cwt. 

2S0  CWt, 

6,396  oz.  4  dwt. 

6,523  pkgs. 

15.286  cwt. 

18,331  tons 

,  3,575  cwt. 

460  cwt. 

2,386  cwt. 

61  cwt. 

375,063  07..  1 I  dwt. 

362,045  cwt. 

231,787  cwt. 

91,242  cwt. 

4,948  cwt. 


£ 
653 

2,335 

410 

3,501 

912 

1,00  M72 

24,981 

272,110 

2,345 

579 

37 

28.023 

8.420 

183,817 

2,067 

62,634 

1,941 

75 

3.  IMS 

IS 

66,663 

911,117 

161.620 

569,182 

13,311 


3,343,155 


The  increase  in  export  values  during  the  past  year, 
957,906/.,  is  equal  to  nearl)-  29  per  cent.  It  is  more  than 
two-fifths  of  the  total  increase  in  the  exports  from  the 
colony  which  1889  shows  as  compared  with  the  previous 
year.  The  statistical  returns  of  production  are  not  yet 
issued,  and  it  is  from  them  and  not  from  export  figures  that 
the  condition  of  gold  mining  during  the  year  is  to  be  judged. 
The  export  of  gold  is  not  regulated  by  the  output  but  by 
the  state  of  exchanges.  In  regard  to  other  metals  the 
export  returns  are  the  best  index  we  have  as  to  the  condi- 
tion of  the  mining  industry.  Taken  as  a  whole  the}'  are 
decidedly  encouraging.  So  much  attention  has  been  given 
to   silver   mining   of   late,    and    so    much   capital    directed 


towards  it,  that  it  would  not  have  been  surprising  had  the 
production  of  other  metals  suffered  in  consequence.  No 
doubt  this  has  been  the  case  to  a  certain  extent,  but  happily 
not  sufficiently  to  prevent  the  former  export  from  being 
maintained,  and  in  some  cases  exceeded.  It  should  be 
mentioned  that  the  figures  given  above  for  gold  coin  ex- 
ported have  been  arrived  at  by  deducting  from  the  total 
exports  the  value  of  coin  imported,  and  that  of  the  bars  and 
gold-dust  sent  from  other  colonies  to  be  minted  in  Sydney. 
The  actual  amount  of  gold  coin  exported  from  the  colony 
during  1889  was  3,157,965/. — Engineering  and  Mining 
Journal. 
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United  States  Classification  of  Phosphate  Lands. 

The  registrar  and  receiver  of  Grainesville,  Fla.,  in  a  letter 
of  15th  October  1889,  asked  the  Department  in  Washington 
if  lands  containing  phosphate  came  within  the  law  relating 
to  mineral  lands.  The  Department  replied  on  December 
11th,  1889,  that  non-metallic  mineral  substances  generally 
are  classed  as  mineral  j  but,  in  the  absence  of  any  specific 
ruling  as  to  phosphate,  aud  because  of  regard  due  to  the 
bona  fide  claimants  under  the  homestead  and  pre-emption 
laws  where  the  patents  had  not  issued,  Commissioner  Groff 
directed  a  full  report  to  be  sent  him,  and  meanwhile  the 
receipt  of  mining  applications  for  phosphate  claims  to  be 
suspended.  The  registrar  reported,  December  20th,  1889, 
that  the  phosphate  found  in  Marion  and  Citrus  counties  is 
of  the  highest  quality,  that  the  lands  which  must  lie  surveyed 
in  order  to  ascertain  the  quantity  are  more  valuable  for 
these  deposits  than  for  other  purposes,  and  that  the  phos- 
phate can  be  marketed  at  a  fair  profit.  In  reply  to  this 
report  the  commissioner  rules,  April  15th,  1890,  that 
phosphate,  included  in  "  all  valuable  mineral  deposits"  in 
section  2319,  Kev.  Stat.,  "  is  subject  to  disposal  under  the 
mining  laws  as  mineral  land." — Engineering  and  Mining 
Journal. 


The  Pkofosed  Chemical  Union. 

Negotiations  have  been  going  on  for  the  formation  of  the 
Leblanc  alkali  manufacturers  of  the  United  Kingdom  into  a 
chemical  union  or  syndicate  on  the  same  lines  as  the  Salt 
Union.  Valuations  of  works  have  been  made,  aud  the 
amount  of  capital  has  been  fixed  at  something  like  6,000,000/. 
It  is  said  that  the  majority  of  the  manufacturers  are  in 
favour  of  the  scheme,  but  there  are  about  five  or  six  makers 
who  up  to  the  present  decline  to  join  the  combination. 
The  promoters  of  the  scheme  perceive  that  it  would  be 
dangerous  if  such  a  number  of  independent  firms  continued 
to  work  outside  the  Union ;  hut  they  are  still  sanguine  of 
gaining  some,  if  not  all,  of  the  dissenting  manufacturers  into 
their  fold.  The  Union  would  control  the  sales  of  all  the 
chemicals  made  at  the  combined  works,  and  hopes,  in  this 
manner,  to  circumvent  the  ruinous  competition  which  has 
been  going  on  for  many  years  amongst  the  various  manufac- 
turers. The  articles  which  it  would  be  most  easy  for  the 
Union  to  manipulate  are  bleaching  powder  and  caustic  soda, 
the  former  being  entirely  produced  by  the  Leblanc  process, 
and  the  latter,  although  it  is  possible  to  make  it  by  the 
ammonium  process,  cannot  be  turned  out  in  practice  under 
that  system  on  account  of  the  higher  cost  of  manufacture 
as  compared  with  the  former  process.  For  soda  crystals 
and  soda  ash  the  ammonia  soda  makers  have  the  sole  control 
of  the  market,  and  it  is  only  to  use  up  the  sulphite  of  soda 
produced  in  the  manufacture  of  bleaching-powder  that 
Leblanc  manufacturers  produce  these  articles,  as  there  is  a 
heavy  loss  on  them,  which  they  must  look  to  bleaching- 
powder  to  make  good.  The  quantity  of  bleaching-powder 
produced  in  the  United  Kingdom  in  round  numbers  is  about 
150,000  tons,  and  of  caustic  soda  180,000  tons  per  annum, 
so  that  if  the  "  Chemical  LTnion  "  be  successful,  and  these 
articles  of  manufacture  would  have  to  provide  the  dividends, 
consumers  might  expect  to  have  to  pay  considerably  more 
than  they  do  at  present  for  bleach  and  caustic.  It  is  also 
possible  that,  as  many  of  the  Leblanc  manufacturers  are 
financially  interested  in  the  ammonia-soda  companies,  some 
arrangement  might  mutually  be  agreed  upon  to  raise  the 
price  of  soda  products  so  that  all  round  consumers  would 
have  to  pay  more  for  their  chemicals.  —  Chemist  and 
Druggist. 


The  Distilling  Industry  in  Germany. 

Official  statistics  show  a  production  of  pure  alcohol  in  the 
half  year,  ending  April  30th  last,  amounting  to  2,479,161 
hectolitres.  The  exports  of  raw  and  refined  spirits  for  the 
first  quarter  of  1890  amounted  to  204,724  ewt.  as  against 
40,266  cwt.  in  the  corresponding  period  of  1889. — Industries. 


New  Quicksilver  Mines. 

An    important   discovery  of  cinnabar  has  been  m 
Kurusz,  in  the  district  of    1  large. -tan,  in    Poland.     The  ore 
assays  74"7  per  cent,  of  mercury.     Preparation*  are  being 
made  to  work  those  deposits  at  once. — Ibid. 

Exhibition  at  Barcelona. 

An   exhibition   of   appliances    for   sprinkling  vines  with 
chemicals  is  to  be  held  in  Barcelona  iliis  rear. — Ibid. 


I)[-.  over*  of  Salt  Beds. 

Two  important  discoveries  of  salt  deposits  have  been 
made.  The  borings  which  have  been  going  on  at  Barrow- 
in-Furness  on  Walney  Island  have  resulted  in  the  discovery 
of   an  extensive  bed  of   salt.     Sinking  operations,   which 

have  been  carried  on  near  Wiusford,  in  Cheshire,  have  also 
resulted  in  the  discovery  of  brine  at  a  depth  of  74  yards. 
The  brine  is  equal  to  that  generally  found  in  the  Cheshire 
district. — Ibid. 

Formation  of  Alkaline  Sulphides. 

M.  Berthelot,  in  a  communication  to  the  Academy  of 
Sciences  on  the  reduction  of  alkaline  sulphates  by  hydrogen 
and  carbon,  states  that  the  first  effect  of  hydrogen  upon  the 
sulphate — e.g.,  potash — is  to  form  potassium  hydrosulphide 
aud  potassium  hydroxide.  The  former  in  the  next  stage 
decomposes  into  potassium  sulphide  and  sulphuretted 
hydrogen,  and  the  latter  combines  with  the  'caustic  potash 
to  form  again  potassium  hydrosulphide  and  water.  Another 
reaction  takes  place  between  the  alkaline  sulphide  and 
water  vapour,  viz. :  —  K2S  +  H„0  =  KHS  +  KHO.  The 
reduction  by  hydrogen  takes  place  at  a  comparatively  low 
temperature.  M.  Berthelot  also  shows  that  solid  carbon, 
even  at  a  very  bright  temperature,  fails  to  react  with  the 
sulphate,  But  that  carbonic  oxide  at  a  bright  red  heat 
reduces  the  salt  according  to  the  equation — 

KjSO,  +  4  CO  =  K3S  +  4  COa.  —  Ibid. 


Chemical  Manufacturers  and  the  German  Labour 
Laws. 

The  chemical  industries  of  the  provinces  of  Rhenish- 
Prussia  aud  Westphalia  have  decided  to  petition  the  German 
Reichstag,  through  their  organisations,  against  the  proposed 
law  on  Sunday  rest  and  the  liability  of  employers  for  acci- 
dents to  their  hands  and  the  sanitary  condition  of  the  works. 
The  petition  points  out  that  the  Rill  particularises  over  280 
different  branches  of  chemical  industry  as  coming  under  its 
provisions.  Among  these  are  a  large  number  of  processes 
in  which  it  is  absolutely  necessary  to  continue  working  on 
Sundays  and  holidays.  In  some  instances  uninterrupted 
labour  is  required  to  produce  the  object  of  the  manufacture, 
in  others  the  machinery  cannot  be  stopped  without  serious 
loss,  especially  in  processes  where  a  high  or  equal  tempera- 
ture is  a  necessity.  With  regard  to  the  length  of  working 
hours,  it  is  also  pointed  out  that  the  course  and  duration  of 
many  chemical  processes  which  require  constant  super- 
vision cannot  be  estimated  beforehand. — Ibid. 

Chemicals  and  London  Sewage. 

In  view  of  the  warm  weather  the  London  Council  are 
taking  the  usual  steps  for  applying  chemicals  to  the  sewage 
in  various  parts  of  Loudon,  and  at  outfalls  upon  the  Thames. 
The  expenditure  for  manganate  alone  is  reported  to  amount 
to  over  20,000/.  a  year.  The  condition  of  tho  river  has 
decidedly  improved  between  Gravesend  and  Greenwich, 
owing  to  the  carrying  out  to  sea  of  the  wet  sewage  mud,  of 
which  it  is  reported  that  nearly  250,000  tons  has  been  dis- 
charged in  the  Channel.  Meanwhile  Sir  Benjamin  Baker 
is  engaged  on  the  report  he  has  to  make  upon  the  whole 
question  of  the  London  sewage  system  and  its  disposal. — 
Ibid. 


June  so,  ism.]       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


675 


Lancashire  Alkali  Works  axd  the  Production  of 
Sulphur. 

In  the  House  of  Commons,  on  the  22nd  ult.,  Sir  Lyon 
Playfair  said :  I  beg  to  ask  the  President  of  the  Local 
Government  Board  whether,  in  view  of  the  recent  establish- 
ment in  Lancashire  and  elsewhere  of  an  important  manu- 
facturing process  for  the  extraction  of  sulphur  from  the 
tank-waste  of  alkali  works,  steps  will  be  taken  to  include 
this  and  similar  operations  involving  the  production  of 
noxious  gases  under  the  provisions  of  the  Alkali  Act. 
Mr.  Ritchie :  This  matter  has  been  receiving  my  attention, 
and  I  have  given  directions  for  the  preparation  of  a  Bill  on 
the  subject. — Cheni.  Trade  Journal. 

A  New  Bed  Glass. 

A  new  red  glass  has  been  recently  produced  in  German}'. 
Besides  its  use  for  the  manufacture  of  bottles,  goblets,  and 
vases  of  various  kinds,  it  will  be  found  applicable  in 
photography  and  in  chemists'  and  opticians'  laboratories. 
This  glass  is  produced  by  melting  in  an  open  crucible  the 
following  ingredients  :  Fine  sand,  2,000  parts  ;  red  oxide  of 
lead  (minium),  400 ;  carbonate  of  potash,  600 ;  lime,  100 ; 
phosphate  of  lime,  20 ;  cream  of  tartar,  20 ;  borax,  20 ;  red 
oxide  of  copper — protoxide — 9  ;  and  binoxide  of  tin,  13 
parts.  By  a  single  melting  a  transparent  red  glass  is  said 
to  be  obtained  of  very  fine  quality,  of  which  various  objects 
can  be  manufactured  directly  without  the  necessity  of  a 
second  heating  to  intensify  the  colour. — Ibid. 


THE   IRON  AND  STEEL    INDUSTRIES   OF 
THE    UNITED   STATES. 

If  anything  more  were  needed  to  illustrate  the  material 
progress  made  in  recent  years  by  the  great  Republic  on  the 
other  side  of  the  Atlantic,  it  is  amply  provided  for  by  the 
report — always  of  considerable  interest,  but  more  than 
usually  attractive  on  the  present  occasion — on  the  American 
iron  trade  in  1889,  which  has  just  been  presented  by  Mr. 
James  M.  Swank  to  the  American  Iron  and  Steel  Associa- 
tion, the  headquarters  of  which  are  at  Philadelphia. 
Beginning  with  pig  iron,  concerning  which  reliable  data  are 
available,  thanks  to  the  efforts  of  the  American  Iron  and 
Steel  Association  and  the  British  Iron  Trade  Association, 
we  find  that  the  output  of  crude  iron  during  the  last  few 
years  in  the  two  countries  was  as  follows  : — 


Tears, 


1882 
1883 
1884 
1885 
1886 
1SS7 
1888 
1S89 


Great  Britain. 


United  States. 


Tons. 
8.586,080 

8,529,300 

7,811.727 

7,415,469 

7,009,754 

7,550,518 

7,998,909 

-  245,336 


Tons. 
4,623,323 

4,595,510 

4,097,86S 

4,014,526 

o,6S3,329 

6,417,148 

6.1S9.73S 

7,603,S42 


It  will  be  seen  that  the  British  maximum  production  was 
attained  in  the  year  which  begins  the  above  table,  while  the 
United  States  are  increasing  their  production  of  pig  iron  so 
steadily  that  they  are  evidently  destined  to  become,  at  an 
early  date,  the  leading  pig-iron-producing  country  in  the 
world,  possibly  attaining  this  distinction  in  1890.  That  the 
United  States  are  using  proportionately  more  pig  iron  than 
Great  Britain  is  shown  by  the  fact  that  the  consumption  of 
crude  iron  in  this  countrv  rose   from  7,052,291  tons  in  1888 


to   7,692,230  tons    in   1889,  while   in  the  United  States  it 
jumped  from  5,S64,950  tons  to  6,962,800  tons. 

If  we  turn  to  the  production  of  steel  in  the  United  States 
and  Great  Britain,  the  comparison  is  even  more  striking. 
We  subjoin  a  table  showing  the  production  of  Bessemer 
steel  ingots  (including  Clapp-Griffiths  steel  ingots)  and 
steel  rails  in  Great  Britain  in  the  last  13  years,  compared 
with  the  production  of  the  United  States  in  the  same  period. 
For  the  sake  of  strict  accuracy,  it  should  be  observed  that 
in  the  ingot  tonnage  for  the  United  States  for  1889  is  also 
included  the  small  quantity  of  Robert-Bessemer  steel  made 
in  that  year. 


Tears. 

Great  Britain. 

United  States. 

Ingots. 

Rails. 

Ingots 

Rails. 

1877 

Tons. 
750,000 

Tons. 

-,us,lnu 

Tons. 

51 10.52  t 

Tons. 

r,s.j.s65 

1878 

807,527 

6  £2,390 

653,773 

191,427 

1879 

831,511 

520,231 

S29.439 

610,682 

1880 

1,014,382 

732,910 

1,074,262 

852,190 

1881 

1,411,719 

1,023,740 

1.371,217 

1,187,770 

11882 

1,673.619 

1,235,785 

1,514,687 

1,284,067 

1883 

1,553,380 

1,097,174 

1,477,345 

1,148,709 

1SS1 

1,299,676 

784,968 

1,375,531 

996,983 

1885 

1,301.127 

706,583 

1,519,430 

959,171 

1SS6 

1,570,520 

730,343 

2,269,190 

1,571,703 

1887 

2,089,103 

1,021,847 

2,936,033 

2,101,904 

1888 

2,032,794 

979,083 

2,511,161 

1,386,277 

1889 

2,110,793 

943,048 

2,930,204 

1,510,057 

The  race  between  the  two  largest  steel  producers  of  the 
world  has  been  keen,  but  the  United  States  have  now  for 
some  years  eclipsed  this  country  in  the  output  of  Bessemer 
steel  ingots  and  rails.  In  the  production  of  ingots,  the  race 
was  won  by  America  only  in  1884,  while  with  regard  to 
Bessemer  rails,  the  supremacy  of  the  United  States  was 
asserted  in  1879.  Since  that  year,  the  construction  of  rail- 
ways proceeded  at  a  tremendous  pace  in  the  States,  the 
mileage  built  reaching  a  total  of  11,569  miles  in  1882,  after 
which,  the  rate  of  building  fell  off  somewhat ;  but  the  total 
rose  to  12,872  miles  of  new  track  in  1887,  the  largest  annual 
record  every  made  by  any  country. 

If  we  consider  all  kinds  of  steel  made  by  the  two  great 
steel-making  countries,  the  United  States  were  ahead  of 
their  European  rival  in  1886  and  1887.  In  1888  and  1889, 
however,  Great  Britain  again  asserted  her  supremacy.  She 
now  excels  as  a  steel  producer,  because  of  her  large  annual 
output  of  open-hearth  steel,  which  is  extensively  used  in 
ship-building  in  this  country,  a  field  in  which  the  United 
States  is  idle,  owing  to  its  protective  tariff  having  killed  its 
mercantile  marine. 

The  figures  for  the  last  six  years'  production  of  open- 
hearth  steel  are  : — 


Tears. 


Great  Britain. 


United  States. 


1884 

Tons. 
475,250 

Tons. 
117,515 

1S85 

583,918 

133,376 

1886 

091,150 

218,973 

1S87 

981,104 

322,069 

1888 

1.292,712 

311,318 

1889 

1,429,169 

371,513 
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The  production   of  steel  ignots   of  all  kinds  in  the  two 
countries  in  1889  may  be  summarised  as  follows  : — 


Description. 

Great  Britain. 

United  States. 

Tons. 
2,140,783 

1.421,069 

100,000 

Nominal 

Tons. 
2,930,204 

7."*. Mm 
5,120 

Totals 

3,669,862 

3,385,732 

The  English  statistics  of  finished  iron  do  not  cover  the 
same  ground  as  those  published  by  the  American  Iron  and 
Steel  Association,  and  therefore  it  is  difficult  to  make 
comparisons.  The  output  of  puddled  bars  in  Great  Britain 
was  as  high  as  2,841,534  gross  tons  (of  2,240  lb.)  in  1882 ; 
it  fell  to  1,616,701  tons  in  188G,  rising  again  to  1,701,312 
tons  in  1887,  2,031,473  tons  in  1888,  and  2,253,756  tons  in 
1889.  The  production  of  rolled  iron  of  all  descriptions  in 
the  United  States  in  1882  was  2,493,831  net  tons  (of 
2,000  lb.);  1883,  2,348,874  tons;  1884,  1,957,307  tons; 
1885,  1,804,526  tons  ;  1886,  2,283,622  tons  ;  1887,  2,588,500 
tons;  1888,  2,411,654  tons;  1889,  2,586,385  tons.  In  gross 
tons  the  quantities  were  2,153,263  in  1888,  and  2,309,272 
tons  in  1889. 

Reference  was  made  above  to  the  large  use  of  open-hearth 
steel  in  this  country  for  ship-building  purposes.  When  it 
is  considered  that  the  shipyards  of  the  United  States  con- 
structed but  34,354  tons  of  new  shipping  in  1887,  36,719  tons 
in  1888,  and  53,513  tons  in  1889,  while  the  totals  for  Great 
Britain  in  those  years  were  577,327,  904,329,  and  1,288,251 
tons  respectively,  the  insignificance  of  the  American  ship- 
building industry  is  obvious.  The  backward  state  of  the 
United  States  with  regard  to  the  manufacture  of  tin  plates, 
which  is  still  in  its  experimental  stage  in  that  country,  will 
probably  not  continue  if  the  provisions  of  the  Tariff  Hill 
now  before  Congress  are  retained  when  the  Bill  is  finally 
passed.  It  is  surprising  that  no  efforts  have  been  made  to 
"  domicile "  such  an  important  industry  in  the  United 
States,  as  the  use  of  tin  plates  is  larger  there  than  in  any 
other  country,  and  that  the  imports,  from  this  country 
chiefly,  are  enormous.  The  British  imports  of  tin  plates 
into  the  United  States  have  steadily  grown  from  82,969  tons 
in  1871  to  331,311  tons  in  1889;  the  total  quantity  of 
imports  in  those  19  years  being  3,293,404  tons,  and  their 
total  foreign  value  283,671,246  dols.  (56,724,249/.)  irrespec- 
tive of  the  freights  and  duties  paid  by  the  importers. 
Possibly  the  increase  in  the  tin  plate  imports  may  still 
continue,  for  the  requirements  of  provision  "  canners  "  and 
petroleum  "  packers  "  are  still  growing,  and  they  do  not 
look  with  favour  on  the  increase  of  duty  now  proposed. — 
Client.  Trade  Journal. 


THE  LAW  OF  PATENTS:   SUGGESTED 
AMENDMENTS. 

The  Chemical  and  Allied  Trades  Section  of  the  Manchester 
Chamber  of  Commerce  has  for  some  time  had  under  con- 
sideration the  bearing  and  application  of  the  Patents, 
Designs,  and  Trade  Marks  Acts  of  1883—88. 

The  Committee  of  the  Section  has  arrived  at  the  con- 
clusion that  certain  provisions  of  the  Patent  Act  of  1883 
are  mischievous  and  even  impracticable  when  applied  to 
chemical  patents.  The  Committee  is  also  of  the  unanimous 
opinion  that  some  provision  ought  to  be  made  in  the  law  for 
distinguishing  between  mechanical  and  chemical  patents, 
for  the  reason  that  however  applicable  the  existing  statutes 
may  be  to  the  former,  it  frequently  happens  that  its  pro- 
visions are  absolutely  impracticable  when  they  come  to  be 
applied  to  the  latter. 


This  fact  lias  already  been  fully  recognised  in  the  German 
Patent  Law  by  the  enactment  of  special  clauses  and  pro- 
visions for  the  administration  of  the  law  in  the  case  of 
chemical  patents.  The  Committee  is  further  of  opinion 
that  if  the  principle  were  adopted  of  distinguishing  between 
mechanical  and  chemical  patents,  the  probability  of  litigation 
in  the  case  of  chemical  patents  would  be  considerably 
decreased,  and  greater  justice  would  be  done  to  litigants. 

For  the  present  the  attention  of  the  Committee  has  been 
directed  to  the  anomalies  which  result  from  the  operation 
of  section  18,  leaving  for  future  deliberation  other  sections 
and  provisions  of  the  Patent  Acts  of  1883  to  1888.  This 
section  gives  power  to  a  patentee  from  time  to  time  to 
disclaim,  correct,  or  explain  his  specification.  There  is 
practically  no  safeguard  for  the  public  against  the  far- 
reaching  power  thus  granted.  It  is  true  that  the  second 
clause  of  this  section  gives  any  person  the  right  to  oppose 
an  application  for  leave  to  amend,  and  also  that  the  eighth 
clause  apparently  limits  the  rights  granted  to  the  applicant 
by  clause  1  ;  but,  in  fact,  both  these  protective  clauses  are 
altogether  ineffectual  to  prevent  unscrupulous  patentees 
from  evading  both  the  letter  and  spirit  of  the  law. 

According  to  the  existing  law  a  patentee  invalidates  his 
patent — amongst  other  reasons:  — 

1.  If  he  describes  in  his  specification  a  process  that   does 

not  produce  the  result  claimed. 

2.  If  he  specifies  one  or  more  alternative  processes  for 

obtaining  similar  or  equivalent  results,  and  one  of 
those  processes  does  not  produce  the  result  claimed. 

3.  If,  in  his  specification,  he  uses  ambiguous,  misleading, 

or  evasive  language. 

4.  If  his  description  is  insufficient  to  enable  those   skilled 

in  the  art  to   carry  out   the  invention   without    other 
aid  than  that  afforded  by  the  specification. 

The  Committee  holds  that  these  just  and  equitable 
principles  have  been  made  absolutely  inoperative  by  the 
application  and  effect  of  section  18,  and  that  a  patentee 
may  now  commit  breaches  of  the  four  principles  first  set 
forth,  and  may  abuse  a  monopoly  and  privilege  which,  in 
their  opinion,  is  already  far  too  easily  granted  to  him,  without 
running  the  slightest  risk  of  vitiating  his  patent,  because  be 
can  confidently  trust  to  his  benevolent  friend,  section  18, 
to  supply  him  with  all  the  protection  of  which  he  may 
stand  in  need,  and  to  obtain  for  him  condemnation  of  his 
former  abuse  of  privilege,  and  thus  enable  him  to  make 
good  a  patent,  to  the  possession  of  which  he  was  never 
entitled. 

A  patentee  may  now  specify  and  claim  almost  anything 
that  his  speculative  and  imaginative  mind  may  suggest, 
without  ever  having  made  a  single  experiment  to  ascertain 
the  possibility  of  the  realisation  of  his  dreams,  so  long  as  be 
is  clever  enough  to  make  his  original  specification  sufficiently 
wide  and  comprehensive,  and  to  formulate  it  in  such  a 
manner  as  to  permit  him,  in  accordance  with  section  18, 
from  time  to  time,  to  disclaim,  correct  or  explain,  without 
in  any  way  enlarging  his  claims,  or,  after  such  amendment, 
making  the  invention  substantially  different  from  or  larger 
than  the  original  specification.  Favoured  by  section  IS,  the 
speculative  faculties  of  some  patentees  have  of  late  years 
been  so  marvellously  extended,  that  it  now  frequently 
happens  that  a  patentee  specifies,  and  claims  as  part  of  his 
invention,  chemical  products  or  substances  which  he  has 
never  even  seen,  much  less  made  or  produced. 

It  may, therefore, well  be  asked  what  are  the  consequences 
of  such  an  anomalous  state  of  things,  in  which  we  have,  on 
the  one  hand,  well-established  law  and  practice,  tending  to 
prevent  the  abuse  of  a  privilege,  and  on  the  other,  laws  to 
make  their  operation  ineffective. 

Great  facilities  are  afforded  by  section  18  to  unscrupulous 
patentees  for  evading  the  law,  and  the  Committee  trust  they 
have  succeded  in  establishing  the  conviction  that  this  section 
in  its  present  form  operates  hurtfully  and  injuriously  on  our 
trades  and  industries.  They  now  submit  their  propositions 
for  preventing  this  abuse  of  privilege,  without  doing  any 
injustice  or  restricting  in  any  way  the  rights  of  honest 
inventors.    These  proposals  are ; — 

1.  To  add  to  Part  11..  section  5,  sub-section  4,  of  the  Act 
of  1883,  the  following  provisions,  which  shall  be  known  as 
sub-section  4b: — "  When  generic  terms  are  used  in  chemical 
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patents,  tlic  patentee  shall  specify  by  name  or  otherwise  each 
substance  or  compound  which  he  intends  to  include  within 
such  term  or  terms,  and  he  shall  only  be  entitled  to  claim 
as  his  invention  those  substances  or  compounds  which  have 
been  so  specified  by  him." 

2.  Sub-section  4c:— "There  shall  be  deposited  at  the 
Patent  Office,  along  with  the  complete  specification  of 
chemical  patents,  duplicate  samples  sufficient  for  analysis  or 
examination  of  the  result  or  results  claimed,  and  of  all  raw 
and  intermediate  products  used  in  obtaining  such  result  or 
results,  unless  such  raw  or  intermediate  products  shall  be 
ordinary  articles  of  commerce  easily  obtainable  in  this 
country." 

3.  Sub-section  Ad : — "The  complete  specifications  of  all 
patents  relating  to  coal-tar  colours,  in  addition  to  the  samples 
of  the  colouring  matters  themselves,  and  the  intermediate 
substances  used  in  obtaining  them,  shall  be  accompanied  by 
dyed  specimens  of  cotton-wool  or  silk,  showing  the  results 
obtained  with  1  per  cent,  and  2  per  cent,  respectively  of  the 
dyes  claimed.  A  complete  statement  of  the  method 
employed  in  dyeing  in  each  case  shall  also  he  given." 

The  Committee  are  further  of  opinion  that  the  words  in 
clause  1,  section  IS,  "from  time  to  time,"  shall  lie  altered, 
in  the  case  of  chemical  patents,  into  "  two  years  from  date 
of  application." 

The  Committee  recommends  that  a  copy  of  this  report  be 
sent  to  all  members  of  Parliament  representing  the  Man- 
chester district,  with  the  request  that  they  will  take  the  first 
opportunity  of  bringing  the  questions  of  chemical  patents 
and  the  working  of  section  IS  before  the  House  of  Commons, 
and  that  the  co-operation  of  other  Chambers  of  Commerce 
be  invited,  especially  of  all  those  which  are  established  in 
chemical  centres,  such  as  London,  Liverpool,  Glasgow, 
Newcastle,  &c. 


BOARD  OF  TRADE  RETURNS. 
Summary  of  Imports. 


Month  ended  81st  May 

1SS9. 

1S90. 

e 

1  694,075 
810,562 

438,509 

8,293,300 

£ 

1.ss-,:;7."> 

i'iI'.i  198 

Raw  materials   for  non-textile  in- 

400,957 
::.'  95,146 

Total  value  of  all  imports  .... 

31,835,403 

33,3110(1-. 

Summary  of  Exports. 


Month  ended  31st  May 

1SS9. 

1S90. 

Metals  (other  than  machinery)  

£ 

3,C2o,o::> 

697,892 

2,M 

£ 
4,278,321 

.  i     ,19S 

20,421,391 

22,010,779 

Imports  of  Metals  for  Month  ended  31st  May. 


Articles. 


Quantities. 


1S90. 


Values. 


1SC0. 


Copper : — 
Ore Tons 

Regains „ 

Unwrought  ....      „ 

Iron  and  steel  :— 
Iron  ore „ 

Iron  bolt,  bar,  &c   „ 

Steel,  unwrought..     „ 

Lead,  pig  and  sheet      „ 

Pyrites 

Quicksilver Lb. 

tin Cwt. 

Zinc Tons 

Other  articles  ...Value/ 

Total  value  of  metals 


14,713 

1 
'.'.1 15 

9,878 

0,453 

8,758 

2,581 

302,901 

315.113 

7,182 

6,94  1 

1,297 

1.131 

12,899 

14,608 

58,461 

57,853 

139,252 

934,631 

49,001 

4L7SS 

2,917 

2,71" 

£ 
83,762 
230,427 


£ 
64,038 
243,970 


151,100         140,503 


256,100 
6U09 
10,407 


105,2:2 
95,5  IS 
1  1,204 

222,701 
50,664 

349,83  I 


2"  1,577 

81.924 

3,610 

1S5.073 

106,:  90 

124,931 

195,300 

00,197 

403,522 


1,091,075     1,883,875 


Imports  of  Chemicals  and  Dyestuffs  for  Monti! 
ended  3  1st  May. 


Articles. 

Quantities. 

Values. 

1839. 

1890. 

1889. 

1890. 

Bark  (for  tanners, 

Cutch  and  gambier  Tons 
Dyes  :— 

4,413 

C3.13S 
56,433 

535 
1,709 

8,092 

1,200 

109,567 

80,327 

3,092 

3,369 

52,961 
34,003 

307 
2.752 

1.S39 

1,426 

237,220 

26,127 

1 .5 1 ; 

£ 

3  012 

EO,771 
12,737 
lll/M 
3,372 
43,307 

20,102 

29,092 

1,089 

59,294 

1,758 

177,91:; 

26,622 

47,292 

207,598 

£ 
2,295 

2X.03S 

7,005 

!      125,304 

2,349 

78  30J 

28,930 

23. 31 7 

3,61-1 
27,538 

1  8  13 

Nitrate  of  soda....      „ 
Nitrate  of  potash  .      „ 

Other  articles. . .  Value  £ 

92,647 

23,340 

37 

9 

Total  value  of  chemicals 

•• 

810,562 

649,493 

678 
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Imports  op  Oils  fob  Month  ended  31st  May. 


Articles. 

Quantities. 

Values. 

1889.     !      1890. 

1889. 

1890. 

8,029 

1,796 
ss.71'7 
5,651,999 
1,614 
1,638 
8,819 

2,(112 

1,804 

67,520 

7,361,422 

2,197 
2,110 

3,1112 

£ 
2,632 

66,017 

87,931 

131,625 

H),$S8 

30,802 

6,122 

63,539 

£ 
8,508 

66,248 

69,880 

172,723 
67,456 

46,637 

Other  articles  . .  Value  £' 

3,665 

62,390 

Total  value  of  oils  ... 

•• 

•• 

438,509 

460,957 

Imposts    of    Raw    Materials    for    Non-Textile 
Industries  fob  Month  ended  31st  May. 


Articles. 


Quantities. 
1889. 


1830. 


Values. 
1SS9. 


Bark,  Peruvian  ..    Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 
Arabic 


Lac,  &c 

Gutta-percha  . 

Hides,  raw :— 
Dry 

Wet 

Ivory 

Manures  :— 


11,211 

273.S54 

15,871 

5,880 

6  7.-.S 
3,467 


S.S30 
271.283 

18,333 

6,039 
9,212 
0,505 


1,309 

.'12,*  r; 

...    Tuns 

3,387 

19.0C0 

Pulp  of  wood  . 

10,281 

86,702 

Tallow  and  ste 

irin      „ 

155,264 

Tar 

. . .  Barrels 

2,484 

Wood  :— 

806,410 

327,658 

16,181 

8,884 

Otherarticli  s. 

...Value  G 

Total  value  . 


05,724  42,884 

61,852  50,594 

288  960 

2,871 

0,311 

58,342 

3,640 

19,167 

18,468 

148,287 

130,991 

8,829 

208,963 

339.SS5 

13,315 

3,914 


£ 
34,816 

38,568 

151,526 

21,812 
21,033 
43,456 

1^2,792 

120,591 

9,203 

1 1 .7  15 
20,908 
36,098 
35,292 
93,670 
55,183 
19,130 
196,901 
1,552 

I  0,896 
837,254 
70,141 
34,816 
802,996 


1S90. 


£ 
19,917 

37,671 

21 1,742 

13,974 
86,758 
05  513 

111,862 
115,029 
61,995 

14,660 
38,081 
76,331 

37.915 
90,062 
68,711 

35.S17 

158,601 

4,794 

Iji.le:, 
B38.458 
5  1,540 
37,715 


3,293,300     3,895.1  HI 


Exports  of  Metals  (other  than  Machinery)  fob 
Month  ended  31st  May. 

Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1S90. 

9,549 

9,002 

48,678 

£ 

4-1,013 

Copper  :— 

01,351 

81,441 

142,194 

219,938 

25,728 

24,000 

74,296 

Mi.ssr, 

Mixed  metal ....      „ 

17,146 

33,1139 

48,676 

'.'2,796 

218.9S7 

[tnplements 

.. 

ins.:,-; 

124,250 

379,117 

422,080 

2,579,685 

8,1  11,     3 

7,719 

6,700 

110,019 

34,828 

93,231 

Plated  wares...   Value  £ 

30,099 

Telegraph  wires 

.. 

80,926 

57,081 

11,152 

:<,-'.<■: 

,1  SI .. 

17,116 

23,337 

80,969 

15,292 
77,212 

19,241 

Other  articles  . .  Value! 

90,151 

•• 

3,620,679 

4,278,321 

Exports  of  Drugs  and  Chemicals  for  Month    ended 
31st  M  \v. 


Articles. 

Quantities. 

Values. 

1889. 

1899. 

1889. 

1890. 

521,917 
135,808 

317,211 
168,101 

£ 

132.912 

50,962 

£ 

lsl.193 

Bleaching  materials    „ 

48,440 

Chemical  manures.  Tons 

22.113 

21,223 

168,868 

188,028 

•  • 

93,283 

S7.017 

Other  articles 

257,437 

313,601 

697,892 

828,270 

Exports  of  Miscellaneous  Articles  for  Month 
ended  3  1st  May. 


Besides  He-  above,  drugs  to  the  value  of  97,8052,  ■•>  re  imported, 
us  against  69,8182.  in  1SS9. 


Articles. 

Quantities. 

Values. 

1880. 

1S90. 

1889. 

1890. 

Gunpowder Lb. 

Military  stores..  Value  £ 

1,083,900 
935,100 
61,858 

311,494 

9,283 

105,065 

15,869 

12,032 

860,500 

1,178,900 

70,434 

346,617 

H.227 
89,6  IS 
81,354 

11!  ,3 15 

£ 
80,18! 

83,790 

17,069 

93,01 1 

125,788 

90,081 

134,909 

18,614 

20,988 

C 
1«,020 

122,080 

21,801 
100,613 
1  13,973 
188,05! 
201,172 

19,981 

23,293 

Products  ol  eeal   Value  £ 
Carthenware ...       „ 

Glass:— 
Plate Sq.Ft. 

Bottles 

Leather  :— 
Unwroupht  ....       „ 

49.239           I2.0IU! 
12,117           80,126 

HO.lic,       183,808 
87,805         22.171 

June  31),  1S90.] 
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Exports  of  Miscellaneous  Articles,  &c— cont. 


Articles. 


Seed  oil Tons 

Floor  eloth Sq.  Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 

Total  value 


Quantities. 


1890. 


Val  His. 


lsyu. 


7,330 
1,787,800 

85,013 

5,190 

42,371 


5,«55 
1,650,800 

82,916 

5,36 1 

52,217  ' 


£ 
151,119 

82,061 

137,910 
154.7S4 
41,171 
42,017 


£ 
138,790 

73,122 

150,570 

14  1.24S 

38,838 

52.499 


2,812,386     3,102,198 


The  Tyne  Chemical  Trade. 
The  exports  of  chemicals  from  the  Tyue  for  the  past 
month  show  a  heavy  falling  off  as  compared  with  the  corre- 
sponding month  of  last  year.  Caustic  soda  has  not  hitherto 
been  recorded  separately,  being  formally  included  under 
the  heading  of  "  other  chemicals  "  : — 




May  1SS9. 

May  1890. 

Tons. 
1,349 

10 
2,141 

07 
2,593 

7 

3,760 

Tims. 
1,512 

8 

o->> 

1,511 

1,133 

9,933                 8,510 

Our  Exports  of  Drugs 
(The  figures  are  given 

Exrorts  in  1,0002.  to 


— Chemist  (Liul  Druggist. 

DURING    THE    LAST    FlVE    YEARS. 

in  thousands  of  pounds)  : — 


1385. 


Germany  (with  Holland  and 

Belgium) 979 

Franco 354 

Russia 92 

Italy 93 

Spain  and  Portugal 88 

Other  parts  of  Europe 97 

Turkey  and  Levant 20 

United  States 952 

Spanish  America  (including 

Brazil) 222 

China  and  Japan 71 

British  India  and  Ceylon  ...  230 

Australasia 446 

British  North  America 70 

British  West  Indies ;  00 

South  Africa ,  78 

Other  Colonies !  13 

Total  1,0007 3,877 


1836. 


1,005 
407 

79 
109 

S7 
101 

23 
730 

24-i 
80 
220 
398 
80 
01 
07 
11 


1887. 


980 

510 
85 

145 
79 
83 
20 

S79 

203 

102 

256 

401 

91 

G5 

101 

11 

4,080 


18SS.  !    1SS9. 


9-0 

551 
66 

134 
82 
82 
2u 

890 

2s:i 
79 

200 

499 
87 
73 

131 
46 


4,235 


1,036 

027 
80 
1S7 
129 
si 
o-) 

807 

317 
109 
207 
411 
103 

05 
170 

10 
4,523 


J$lontI)I»  ^atmt  £tst. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in  which 
acceptances  of  the  Complete  Specifications  are  advertised.  Com 
plete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

7886.  T.  Norman  and  H.  T.  Simpson.  Improvements  in 
furnaces  to  promote  combustion.     May  22. 

816".  G.Moffat  and  S.  Stuttaford.  An  improved  apparatus 
for  consuming  smoke  and  saving  fuel  in  furnaces.     May  24, 

8168.  G.  Moffat  and  S.  Stuttaford.  Improvements  in 
apparatus  for  delivering  air  into  the  furnaces  of  steam 
boilers.     May  24. 

8192.  G.  E.  Sherwin.  Improvements  in  apparatus  for 
heating,  purifying,  cooling,  distilling,  and  evaporating  water 
and  other  liquids.     May  27. 

8295.  B.  Versen.  Improvements  in  the  production  of 
refractory  linings  for  converter  bottoms,  and  in  apparatus 
therefor.     Complete  Specification.     May  28. 

8499.  II.  Schluze-Berge  and  F.  Schluze-Berge.  Im- 
provements in  air  pumps.     Complete  Specification.     June  2. 

852:5.  E.  F.Paddon.     Improvements  in  furnaces.    June  2. 

8527.  H.  H.  Lake.— From  K.  Muller,  Germany.  Im- 
provements in  air-compressors.     June  2. 

8544.  \V.  H.  Johnson  and  C.  C.  Hutchinson.  Improve- 
ments in  filter-presses.     Complete  Specification.     June  3. 

8554.  C.  Eitle.  Apparatus  for  charging  retorts.  June  3. 
W.  P.  Thompson. — From  J.  A.  Bowden,  LTnited 
Improvements  in   filters.     Complete  Specification. 


8563 
Mates. 
June  3. 

8707.  J.  von  Lunger  and  L.  Cooper.  Improvements  in 
and  connected  with  gas  furnaces  for  metallurgical  and  other 
industrial  purposes.     June  5. 

8790.  W.  R.  Watson  and  R.  A.  Robertson.  Improve- 
ments in  apparatus  for  evaporating,  concentrating,  and 
distilling  liquids.     June  7. 

8915.  O.  Guttmann.      See  Class  VII. 

9181.  The  Lucigcn  Light  Co.,  Lim.,  and  T.  M.  Jarmain 
An  oil  flame  furnace.     June  13. 


Complete  Specifications  Accepted.* 
1889. 
9321.  F.  M.  Maynard.     See  Class  XVII. 
11,352.  R.  C.   Garton,  C.  H.  Garton,  and  W.  Lawrence. 

Apparatus  for  evaporating,  distilling,  or  effecting  interchange 
of  heat.     June  11. 

11,518.  A.  T.  Clarksen  and  J.  B.  Spurge.  Apparatus  for 
regulating  the  flow  of  compressed  gases.     June  11. 

11,600.  A.  G.  Brown.  Apparatus  for  separating  water 
from  steam.      May  28. 

11,865.  L.Perkins.  Refrigerating  and  freezing  apparatus. 
June  4. 

12,809.  W.  Maxwell.     See  Class  XVI. 

13,343.  H.  H.  Lake. — From  Kalle  and  Co.  Transferred 
to  Class  IV. 

18,153.  J.  Foster.  Vacuum  distilling  and  evaporating 
apparatus.     June  1 1. 

19,539.  W.  P.  Thompson. — From  llordman.  Apparatus 
for  reducing  mineral  fuel,  &C.  to  powder,  and  supplying 
same  mixed  with  air  to  furnaces.     June  18. 


080 
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1890. 

G107.  J.  C.   Mewbnrn. — From  C.  C.  Peck.     Evaporation 
of  brine  and  citli'.T  solutions,  and  apparatus  therefor.    May  is. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

7737.  C.  P.  E.  Ehinann.     An   apparatus  for  the  produc 
tion  of  gas  from  naphtha  and  kindred  oils.     May  19. 

7830.  B.  C.  Sykes  and  G.  Blarnires.  The  conversion  of 
solid  into  gaseous  fuel,  and  its  purification.     May  20. 

7851.  K.D.Bowman.  Improved  process  and  apparatus 
for  the  production  of  oxygen  gas.     May  20. 

7889.  W.  Dyson.  Improvements  in  the  process  of 
making  gas  and  a  product  arising  therefrom.     May  22. 

8109.  E.  Freund.  Improvements  in  the  manufacture  of 
gas.    May  23. 

8170.  W.  Clark.  An  improvement  in  the  manufacture 
of  illuminating  gas.     May  2 1. 

8271.  P.  Shuttleworth.  Improvements  in  the  manufac- 
ture of  fire  kindlers.     May  28. 

8294.  L.  B.  Lagoutte  and  G.  de  Velna.  A  process  for 
solidifying  mineral  oils  and  applying  them  for  combustion. 
May  28. 

S3 19.  J.  C.  Jopling.  Appliance  to  increase  combustion 
of  gases  and  smoke  in  steam  boilers.     May  29. 

7  I  E.  W.  Walker.  Improvements  in  and  apparatus 
for  the  manufacture  of  gas  for  lighting  and  other  purposes. 
May  30. 

8535.  S.  Pitt. — From  E.  J.  Jerznianowski,  United  States. 
A  process  and  apparatus  for  the  manufacture  of  illuminating 
gas.     June  3. 

ST JJ.  \V.  Over.  Improvements  in  means  or  apparatus 
for  use  in  producing  or  separating  oxygen  and  nitrogen 
gases  from  atmospheric  air,  also  applicable  for  manufacturing 
other  gases.     June  G. 

S'JU9.  II.  Woodall.  Improvements  in  apparatus  for 
charging  inclined  gas  retorts.     June  9. 

8930.  L.  S.  dTszoro.  Improved  machinery  or  apparatus 
for  charging  ami  drawing  gas  retorts.     June  10. 

8943.  W.  P.  Thompson. — From  G.  Paternoster,  France. 
Improvements  in  tin-  manufacture  of  agglutinants,  applicable 
for  use  in  making  coal  blocks  and  other  like  conglomerates. 
June  10. 

8958.  J.  Finey.  An  improved  file  lighter,  and  machinery 
for  manufacturing  same.     June  10. 

9199.  J.  Bowing.  Improvements  in  the  manufacture  of 
fuel  from  coal  slack  and  similar  substances,  and  in  obtaining 
tar  products.     June  13. 

Complete  Specifications  Accepted. 

1889. 

10,058.  W.  P.  Thompson. — From  A.  Mason.  Method 
an  1  apparatus  for  burning  culm  or  pulverised  coal.     June  4. 

10,659.  W.  P.  Thompson. — From  A.  Mason.  Process 
and  apparatus  for  burning  coal  and  hydrocarbon  fuel. 
June  4. 

13,390.  W.  Fritsch.     Coke  ovens.    June  18.' 

1890. 

6584.  J.  J.  Shedlock  and  T.  Denny.  Gas  producers. 
June  4. 

6877.  J.  J.  Hiertz  and  A.  S.  Garnett.  Combustible  coal 
bricks.     June  11. 


III.— DESTRUCTIVE  DISTILLATION,  TAB 
PRODUCTS,  Etc. 

Applications. 

7751.  A.  11.  Allen  and  \V.  W.  Staveh-y.  Improremerts 
in  the  production  and  application  of  the  metallic  compounds 
of  phenoloids.     May  19. 

8728.  F.  Fenner  and  F.  W.  Colls.  Improvements  in  the 
manufacture  of  naphthalene,  and  in  means  or  apparatus 
employed  therein.     June  5. 

Complete  Specification  Accepted. 
1889. 
12,028.  J.  D.  Starck.     See  Class  VII. 


1 V.— COLOURING  MATTERS  and  DYES. 
Applications. 

7926.  J.  Y.  Johnson. — From  F.  von  Heyden,  Germany. 
The  manufacture  and  production  of  dioxyuaphthaline  carbon 
acids.     May  22. 

8215.  J.  Hall.  Improvements  in  the  manufacture  and 
production  of  colouring  matter.     May  27. 

8243.  W.  R.  Lake.— From  Wirth  and  Co.,  agents  for 
A.  Leonhardt  and  Co.,  Germany.  Improvements  in  the 
manufacture  of  colouring  matters.     May  27. 

8303.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  in  treating  alizarine 
blue  for  the  obtainment  of  new  compounds  thereof,  and 
alizarine  blue  S.      May  28. 

8389.  A.  Remy,  R.  Kramer,  and  W.  Herking.  Improve- 
ments in  the  manufacture  of  colouring  matters  or  dyes. 
Complete  Specification.     May  30. 

8411.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture and  production  of  eoumariu  colouring  matters. 
May  30. 

8506.  O.  Imray. — From  The  Faibwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Production  of  a  yellow 
colouring  matter.     June  2. 

8530.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  pro- 
duction of  azo  colours  upon  fibres.     June  2. 

8541.  J.J.Hart.  Improvements  in  the  development  or 
treatment  of  colouring  matters  in  textile  fabrics  or  materials. 
Complete  Specification.     June  3. 

B725.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  of  new- 
derivatives  of  alizarine  and  its  analogues.     June  5. 

8726.  J.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  a  new  compound,  and  of  artificial  indigo  from  phenyl- 
glycocol!  or  analogous,  compounds,  or  derivatives  thereof 
June  5. 

8895.  R.  Holliday  and  Sons,  Lim.,  and  T.  Holliday.  Im- 
provements in  the  manufacture  of  azo  colours.     June  9. 

9001.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture and  production  of  uitroso  combinations,  and  of 
colouring  matters  therefrom.    June  11. 

9080.  J.  Dawson  and  R.  Hirscb.  The  manufacture  of 
phenolether  and  oxidipheuyl,  their  homologues  and 
analogues.    June  12. 

9200.  It.  W.  E.  Maclvor.  An  improvement  in  the 
manufacture  of  ultramarine.     June  13. 

9258.  O.  Imray.  —  From  H.  K.  Marburg.  Germany 
Improvements  in  the  production  of  colouring  matters 
June  1 1. 
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Complete  Specifications  Accepted. 
1889. 

1 1,666.  0.  Imray. —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briiuing.  Production  of  orange-red 
colouring  matters  from  flavopurpurine.     June  4. 

12,031.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Manufacture  of  dyeing 
compounds  consisting  of  a  mixture  of  nitrite  with  basic 
amido-azo  compounds,  or  with  nitro  compounds  of  aromatic 
monamines  in  the  form  of  a  paste ;  and  application  of  such 
paste  for  diazotising.     May  28. 

12,191.  C.  Kolbe.  Obtaining  carbon  acids  of  meta-amido- 
phenol  and  its  alkyl  derivatives.     June  4. 

13,343.  IT.  H.  Lake.— From  Kalle  aud  Co.  Produetiou 
of  (juiua/.oline  derivatives.     June  18. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

7999.  \V.  Gray  and  W.  P.  Thompson.  Improvements  in 
or  appertaining  to  the  separation  or  purification  of  cotton 
seed  from  its  adherent  fibre  and  also  of  other  seeds  or  grains 
from  external  adherent  matter  or  coating.     May  22. 

8148.  J.  B.  Coleman,  W.  S.  Coleman,  aud  S.  E.  Coleman, 
Improvements  iuthe  sizing  or  treatment  of  lace  aud  the  like. 
May  24. 

8296.  The  Serrell  Automatic  Silk  Keeling  Co.,  Lim.  A 
new  or  improved  process  of  preparing  cocoons  for  reeling. 
Complete  Specification.  Filed  May  28.  Date  applied  for 
April  1,  1890,  being  date  of  application  in  France. 

8420.  K.  C.  Anderson.  Improvements  in  the  treatment 
of  cloth  and  other  absorbent  materials  or  surfaces.     May  30. 

8452.  E.  Knecht.  A  process  for  tiie  separation  of  certain 
textile  fibres  from  each  other.     May  31. 

8520.  P.  A.  Favier.  Improvements  in  machines  for 
decorticating  ramie  or  other  textile  plants  in  a  dry  or  a  green 
state.     Juue  2. 

8089.  E.  Sutcliffe  and  6.  E.  Sutclift'e.  Improvements  in 
coloured  yarns.     June  5. 

Complete  Specification  Accepted. 
1889. 
9904.  R.    S.   Burn.      Treating    cotton   and   other    fibres 
preparatory  to  their  being  worked  up  iuto  yarn.     June  18. 


VI, 


-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 


Applications. 

7786.  A.  F.  S.  George.  A  method  of,  and  apparatus  for, 
colouring  and  inlaying  coloured  designs  upon  and  through 
floor  and  wall  covering  materials,  aud  manufacturing  the 
same.     May  19. 

7787.  A.  F.  S.  George.  Colouring  and  inlaying  coloured 
designs  upon  and  through  liuoleuui  aud  other  materials. 
May  19. 

7841.  H.  A.  McColl.  Improvements  in  aud  relating  to 
the  printing  of  designs  on  handkerchiefs  and  other  piece 
goods.     May  20. 

8183.  J.  M.  Campbell.  Improvements  in  colouring, 
sizing,  aud  otherwise  treating  paper,  aud  in  apparatus 
therefor,  also  applicable  for  filliug  and  treating  woven 
fabrics.     May  27. 

8238.  J.  Bell.  Improvements  iu  dyeing  aud  finishing  of 
black  stiff  goods.     May  27. 


8270.  E.  Sutcliffe  and  G.  E.  Sutcliffe.  Improvements  in 
apparatus  for  washing,  dyeing,  aud  treating  textile  materials. 
May  28. 

8530.  B.  Willcox.— From  The  Farbcnfabriken  vormals 
F.  Bayer  and  Co.,  Germany.     See  Class  IV. 

85  11.  J.J.  Hart.     See  Class  IV. 

8799.  A.  North.  Black  piece  dyeing  for  improving  the 
colour  of  the  cotton  warp  or  weft  iu  mixed  fabrics  of  wool 
uud  cotton.     June  7. 

8809.  W.  L.  Wise. — From  Favre  and  Braun,  Germany. 
Improvements  in  the  treatment  of  fabrics  printed  or  dyed 
with  several  colours.     June  7. 

8896.  R.  Holliday  and  Sons,  Lim.,  and  T.  Holliday. 
Improvements  in  the  treatment  of  cotton  dyed  with  certain 
azo  colours.     June  10. 


Complete  Specifications  Accepted. 

1889. 

9692.  A.  Graemiger,  W.  T.  Whitehead,  S.  Mason,  jun., 
and  E.  A.  Leigh.  Machines  for  dyeing,  bleaching,  and 
treating  yarn  iu  cop,  &c.     May  28. 

10,360.  E.  Maertens.  Dyeing,  Sec.,  yarn  or  other  fibrous 
material,  and  apparatus  therefor.     Juue  4. 

11,098.  T.  O.  Arnfield.  Apparatus  for  dyeing,  washing, 
&c,  yarn  in  hanks.     Juue  18. 

11,382.  G.  B.  Sharpies.  Apparatus  for  the  continuous 
bleaching,  soaping,  &c,  yarns  of  cotton,  wool,  and  silk,  &c. 
May  28. 

1890. 

5285.  C.  Kellner.  Process  and  apparatus  for  bleaching 
vegetable  fibres.     June  18. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

7764.  D.  J.  Playfair.  Improvements  in  and  connected 
with  the  obtainment  of  cyanides  and  ferroeyanides.  May  19. 

7983.  J.  C.  Butterfield,  T.  C.  Batchelor,  and  T.  Fairly. 
Improvements  in  the  manufacture  of  ammonium  nitrate. 
May  22. 

8090.  J.  D.  Penuock  and  J.  A.  Bradburn.  A  new  or 
improved  process  for  manufacturing  bleaching  powder  aud 
caustic  soda.     Complete  Specification.     May  23. 

8150.  J.  Leith.  Improvements  in  the  treatment  of  alkali 
waste,  and  in  the  manufacture  of  sulphuretted  hydrogen 
aud  sulphide  of  ammonium,  aud  in  the  arrangement  of 
plant  therefor  or  connected  therewith.     May  24. 

8332.  A.  G.  Greeuway.  Improvements  in  or  appertaining 
to  the  treatment  of  galvauisers'  waste  acids  or  other  similar 
waste  liquors.     May  29. 

8454.  T.  H.  Williams  and  W.  H.  Simons.  A  solution  of 
calcium  phosphate  in  carbonic  acid  water.     May  31. 

8733.  W.  Bruce.  An  improved  method  and  plant  for  the 
manufacture  of  carbonic  acid  gas.     June  6. 

8786.  G.  Leon.  A  new  process  for  the  manufacture  of 
fuming  and  anhydrous  sulphuric  acid.     June  6. 

8836.  E.  Blinkhorn.  A  process  for  rendering  nitrate  of 
ammonia  non-hygroscopic.     Juue  7. 

8901.  R.  H.  Davidson  and  R.  H.  Davis.  Improvements 
in  the  treatment  of  alkali  waste  for  the  production  of 
sulphuretted  hydrogeu.     June  9. 

8914.  A.  Crossley  and  J.  W.  Jones.  Improvements  in 
the  process  of,  aud  apparatus  for,  producing  ferro-fcrrie  aud 
ferric  oxides.     June  9. 

8915.  O.  Guttmann.  Improvements  in  apparatus  for  the 
condensation  of  nitric  acid  and  other  distillation  products 
Complete  Specification.     June  9. 
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8942.  .1.  Leith.  Improvements  in  or  connected  with  the 
manufacture  of  sulphuretted  hydrogen  and  sulphide  of 
ammonium  and  of  alkali,  and  in  the  arrangement  of  plant 
therefor.     June  10. 

9112.  F.  Ellershausen.  Improvements  in  the  manufacture 
of  caustic  soda.     June  12. 

9198.  W.  L.  Wise.  — From  The  Chemische  Fahrik 
liuckan  Actiengesellsehaft,  Germany.  Treatment  of  impure 
or  waste  potassium  salts  for  the  manufacture  therefrom  of 
soda,  potash,  hydrochloric  acid,  magnesia,  gypsum,  and 
sulphur  or  sulphuric  acid.     Juuo  13. 

Complete  Specifications  Accepted. 
1889. 

12,028.  J.  D.  Starck.  Process  and  apparatus  for  the 
production  of  fuming  sulphuric  acid  or  sulphuric  anhydride, 
from  the  residues  of  the  petroleum,  paraffin,  and  tar  industry. 
June  4. 

13,264.  J.  Farmer.  Manufacture  of  acetic  acid  and 
apparatus  therefor.     June  18. 

1890. 
4095.  E.  Bergmann.     Production  of  cyanide  compounds 
from  ferrocyanide  compounds.     June  18. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 
Applications. 

7822.  I).  Y.  Cliff.  Improvements  in  the  means  of  effecting 
correct  designs  in  decorative  tiles.     May  20. 

7849.  J.  A.  Johling.  Improvements  in  pots  for  melting 
glass.    May  20. 

8917.  C.  T.  Maling.  Improvements  in  the  manufacture 
of  china  or  earthenware  mugs,  jugs,  and  other  vessels. 
June  9. 

8977.  J.  .Tacohs.  Improvements  in  and  relating  to 
illuminating  tiling.  Complete  Specification.  Filed  June  10. 
Date  applied  for  December  12,  1889,  being  date  of  applica- 
tion in  United  States. 

9172.  R.  J.  Withers.  Improvements  in  roof  and  hanging 
tiles.     June  13. 

Complete  Specifications  Accepted. 
1889. 
9841.  F.  C  Clare.     Manufacture  of  terra-cotta  porcelain 
castor  howls,  &c.     June  4. 

11,979.  H.  H.  Lake. — From  A.  Gilbert.  Enamelling 
articles  of  copper.     May  28. 

13,577.  M.  Sugar. — From  C.  Lasalle  and  C  Mautter. 
Ornamenting  glass.     Juue  18. 

1890. 
6231.  A.  Fielding.     Kilns  lor  firing  or  hardening  pottery. 
May  28. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

7942.  E.  H.  Edwards.  Improvements  in  construction 
and  working  of  cement  kilns.     May  22. 

7962.  R.  Watkins.  The  utilisation  of  slate  or  slate 
refuse  for  making  Portland  cement.      May  22. 

8033.  G.  H,  Skelsey.  Improved  means  for  the  removal 
of  the  free  lime  and  heal  in  newl y -ground  cement.     May  22. 


8108.  F.  Sarg.  Improvements  in  concrete  to  be  used  in 
the  construction  of  vaults,  roofs,  arches,  floors,  and  the  like. 
May  23. 

8355.  W.  F.  Keevil.  Improvements  in  the  treatment  of 
Fuller's  earth  and  in  apparatus  therefor.     May  29. 

8413.  J.  Hartnell.  Improvements  in  the  manufacture  of 
artificial  stone.     May  30. 

8519.  O.  Priuz.  Improvements  in  the  manufacture  and 
treatment  of  cement.     Juue  2. 

8606.  S.  G.  T.  C.  Bryan.  Improvements  in  the  treatment 
of  slag  for  a  variety  of  important  uses,  such  as  building 
blocks,  paving  blocks,  &c.     Juno  3. 

8723.  C.  <  filar.  Improvement  in  or  relating  to  fire- 
resisting  cements.     June  5. 

8801.  J.  D.  Curr.  An  improved  material  or  composition 
for  covering  walls,  and  for  other  decorative  and  useful 
purposes.     June  7. 

8919.  D.  Wilson.  Improvements  in  apparatus  for  use  in 
the  manufacture  of  cement,  and  improvements  connected 
with  the  said  manufacture.     Juno  9. 

8993.  V.  L.  Daguzau.  A  new  or  improved  cementing 
material.     June  10. 

9239.  D.  Hart.  Improvements  in  bricks  for  building 
purposes.     Complete  Specification,     June  14. 

Completb  Specifications  Accepted. 

1890. 

4741.  W.  A.  Gibbs.     Cement  kilns.     May  28. 

4995.  G.  A.  Mansfield.  Improvements  in  pai  ing. 
Juue  18. 

6855.  G.  Higham.  Composition  for  use  in  connexion 
with  the  manufacture  of  Portland  cement.     June  11. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

7820.  F.  G.  Bates.  Improvements  in,  and  preparation 
of,  materials  for  use  in  converting  iron  or  low  steel  into 
high  grade  steel  by  the  cementation  process.  Compli  te 
Specification.     May  20. 

7827.  S.  Fox.  The  application  of  water-gas  to  the 
manufacture  of  iron  and  steel  in  connexion  with  Siemens' 
and  other  gas  furnaces.     May  20. 

7916.  F.  T.  Thomas.  An  improved  method  of  pickling 
and  cleaning  metal  plates  and  sheets,  and  apparatus  there- 
for.    May  22. 

8005.  II.  H.  Lake. — From  II.  T.  Smith,  United  States. 
Improvements  relating  to  the  formation  of  ingots  for  the 
manufacture  of  plated  wire.     May  22. 

8032.  W.  11.  Dowland.  Improvements  in  the  recovery 
of  gold  and  silver  by  means  of  chlorine.     May  22. 

8295.  B.  Versen.     .See  Class  I. 

8324.  II.  L.  Wethered  and  A.  E.Morgans.  An  improved 
method  of  and  apparatus  for  recovering  mercury  and 
amalgam  after  treatment  with  mercury  of  gold  and  silver 
ores.     May  29. 

8352.  W.  McDcnuott.  Improvements  in  apparatus  for 
concentrating  or  separating  ores  aud  other  substances. 
May  29. 

s : i r, 7 .  S.  <).  Cowper-Coles.  Improvements  in  coating 
metallic  surfaces  with  tin.      May  29. 

8399.  II.  Aitken.  Improvements  in  means  for  the  treat- 
ment of  iron  ores  containing  hydrocarbons,  carbon,  nitrogen, 
or  sulphur.     May  30. 

8572.  T.  L.  Thomas  and  J.  B.  Hillman.  Improvements 
in  or  relating  to  the  art  or  process  of  galvanising  metal 
lubes,  bars,  plates,  castings,  ornamental  ironwork,  and  Other 
articles,  and  in  means  or  appliances  for  use  therein  or 
relating  thereto.     June  3. 
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8606.  S.  G.  T.  C.  Bryan.     See  (  hiss  IX. 

8655.  E.  C.  Miller.— From  The  Magnolia  Anti-friction 
Metal  Co.,  United  States.  Improved  manufacture  of 
compositions  or  alloys  foranti-friction  purposes.  Complete 
Specification.     June  4. 

8707.  J .  von  Langer  and   L.  Cooper.     See  Class  I. 

8759.  J.  von  Langer.  Improvements  in  the  manufacture 
of  iron  and  steel.     June  6. 

8820.  J.  Clark  and  C.  W.  Clark.  Obtaining  alloys  of 
alluminium  with  other  metal  or  metals.     June  7. 

8826.  J.  Coombs.  Improvements  in  gold  extraction. 
June  7. 

8867.  W.  Beardmore.  Improvements  in  the  manufacture 
of  armour  plates.     June  9. 

8884.  J.  W.  MacFarlane.  A  method  of  extracting  gold 
from  auriferous  ores  by  an  improved  process  of  amalgamation. 
June  9. 

8900.  J.  C.  Butterfield.  Improvements  in  the  treatment 
of  sulphurised  ores.     June  9. 

8908.  F.  G.  Jordan.  Improvements  in  the  process  of, 
ami  machinery  for  extracting  gold  from  refractory  ores. 
June  9. 

8916.  F.  Ellershauseu.  Improvements  in  the  extraction 
of  metallic  lead  from  ores  containing  the  same.     June  9. 

8922.  T.  Peters.  A  process  for  the  application  of  iron 
residues  which  result  from  the  reduction  of  organic 
nitro-eompounds.     June  9. 

8929.  S.  < ).  Cowper-Coles.  Improvements  in  coating 
metallic  surfaces  with  alloys.     June  10. 

8989.  H.  H.  Lake— From  G.  W.  Cummins,  United 
States.  An  improved  process  for  treating  copper  and  its 
alloys  to  prevent  oxidation  and  deoxidation  thereof  during 
heating  and  annealing.     Complete  Specification.     June  10. 

8991.  H.  H.  Lake.— From  J.  I).  Brown,  United  States. 
Improvements  relating  to  the  manufacture  and  treatment 
of  iron  and  steel,  and  to  compounds  for  use  therein. 
Complete  Specification.     June  10. 

8992.  H.  W.  Lash  and  J.  Johnson.  Improvement  in  the 
reduction  of  ore.     Complete  Specification.     June  10. 

9115.  R.  D.  Bowman  and  H.J.Anderson.  Process  for 
the  treatment  of  ores  containing  precious  metals.     June  12. 

9123.  A.  Dauber.  Improvements  in  making  iron  of  any 
quality,  pig  iron,  wrought  iron,  cast  steel,  rough  steel. 
June  12. 

9171.  II.  J.  Smith.  Improvements  in  and  relating  to  the 
production  of  castings  in  ingot  iron,  steel,  and  other  metal. 
June  13. 

91S2.  C.  K.  Western.  Improved  means  and  apparatus 
for  extracting  gold  and  other  precious  metals  from  their 
ores.    June  13. 

9247.  E.  Ewards. — From  E.  Honold,  Germany.  Improve- 
ments in  apparatus  for  and  process  for  desilv'erising  lead. 
June  14. 


Complete  Specifications  Accepted. 
1889. 

G882.  F.  Knowles. — From  T.  C.  Sanderson.  Separation 
Of  gold  from  antimony.     June  4. 

8678.  M.  It.  Couley  and  J.  II.  Lancaster.  Apparatus  for 
deoxidising,  dephosphorising,  desulphurising  iron  and  other 
ores,  and  collecting  and  burning  the  gases  therefrom. 
June  4. 

9301.  J.  Gill.     Blast  furnaces.     June  4. 

10,279.  R.  E.  Evenden.  Apparatus  for  washing  and 
separating  gold  and  other  minerals.     May  2S. 

11,393.  T.  Parker.  Manufacture  of  iron  and  steel. 
June  18. 

11,707.  T.  Parker  and  A.  E.  Robinson.  Manufacture  of 
sodium,  potassium,  and  magnesium.     May  28. 


1 1 .882.  S.  Triviek.  Boasting  certain  ores  to  obtain  metals 
therefrom,  and  apparatus  therefor.     June  4. 

11.883.  S.  Triviek.  Extracting  precious  metals  from  their 
ores,  and  apparatus  therefor.     June  18. 

12,113.  C.L.Bath,  Apparatus  for  forming  copper  ingots. 
June  4. 

12,500.  T.  Twynam.  Manufacture  of  iron  and  steel. 
June  11. 

12,648.  J.  Clark.  Obtaining  alloys  of  aluminium  with 
other  metals.     June  1 1. 

12,811.  T.  Hydes  and  S.  W.  Wilkinson.  Apparatus  for 
casting  molten  metal,  slag,  &c.  into  pigs  and  blocks. 
June  18. 

12,839.  J.  C.  Bromfield.  Manufacture  of  iron  and  steel, 
and  utilisation  therefor  of  waste  products.     June  18. 

19,759.  J.  T.  Penny  and  W.  H.  Richardson.  Apparatus 
for  triturating  and  amalgamating  gold,  silver,  and  other  ores. 
June  11. 

1890. 

237.  B.  Brown  and  G.  H.  Irvine.  Process  and  apparatus 
for  extracting  gold  by  the  wet  method  from  finely  divided 
quartz  ores,  &c.     June  1 1. 

1794.  C.  Pfeiffer.  Amalgamator  for  extraction  of  gold 
and  silver  from  the  ore  by  the  action  of  mercury.     June  18. 

5003.  A.  K.  Eaton  and  K.  A.  Vanderbilt.  Obtaining 
chromium  and  chromium  alloys.     June  18. 

5659.  G.  W.  Marble  and  M.  W.  Simons.  Forging  metals, 
and  machinery  therefor.     June  IS. 

5894.  A.  J.  Boult.— From  J.  W.  Bookwalter.  Converters. 
May  28. 

6529.  J.  H.  Bramwell.     Hardening  steel.     June  4. 

7461.  H.  H.  Lake. — From  The  Russel  and  Erwin  Manu- 
facturing Co.     Annealing  metals.     June  18. 


XL— ELECTBO-CHEMISTBY  and  ELECTRO- 
METALLUBGV. 

Applications. 

7853.  W.  P.  Thompson.— From  C.  L.  Coffin,  United 
States.  Improvements  in  welding  metals  electrically,  and 
apparatus  therefor.     Complete  Specification.     May  20. 

7876.  H.  H.  Lake.— From  E.  A.  Colby,  United  States. 
Improvements  in  methods  of  and  apparatus  for  melting, 
refining,  and  easting  metals  and  other  substances  by 
electricity.     Complete  Specification.     May  20. 

7988.  C.  L.  Coffin.  Improvements  in  welding  metals 
electrically.  Complete  Specification.  Filed  May  22.  Date 
applied  for  November  6,  1889,  being  date  of  application  in 
United  States. 

7989.  C.  L.  Coffin.  Improvements  in  welding  metals  by 
electricity.  Complete  Specification.  Filed  May  22.  Date- 
applied  for  November  12,  1889,  being  date  of  application 
in  United  States. 

7990.  O.  L.  Coffin.  Improvements  in  electric  welding. 
Complete  Specification.  Filed  May  22.  Date  applied  for 
November  19,  1889,  being  date  of  application  in  United 
States. 

7991.  C.  L.  Coffin.  Improvements  in  electric  welding- 
Complete  Specification.  Filed  May  22.  Date  applied  for 
November  19,  1889,  being  date  of  application  in  United 
States. 

7992.  C.  L.  Coffin.  Improvements  in  electric  welding. 
Complete  Specification,  Filed  May  22,  Date  applied  for 
November  19,  1889,  being  date  of  application  in  United 
States. 

7993.  C.  L.  Coffin.  Method  of  welding  metals  electrically. 
Complete  Specification.  Filed  May  22.  Date  applied  for 
December    6,    1889,   being    date   of    application    in    United 

States. 
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7994.  C.  L.  Coffin.     Method  of  welding  metals  electrically . 

Filed  May  22.     Date  applied  for 

iber    12,    1889,   being  date   of   application  in   United 

States. 

8086.  M.  Bailey  and  J.  Warnes.  Improvements  in 
secondary-  batteries.     May  23. 

B233.  W.  A.  A.  Dowden.  The  extraction  of  gold  from 
its  ores,  consisting  of  a  form  of  copper  plate  amalgamated 
with  mercury,  the  action  of  which  in  retaining  the  gold 
upon  it  is  aided  by  the  passing  of  a  current  of  electricity. 
May  27. 

B242.  W.  R.  Lake.— From  H.  Lemp,  United  States. 
Improvements  in  and  relating  to  electric  welding  or  metal 
working  apparatus.     Complete  Specification.     May  27. 

8254.  E.  Haddan. — From  F.  Pescetto,  Italy.  Improve- 
ments in  the  manufacture  of  plates  for  electric  accumulators. 
May  27. 

8394.  W.  Wright.  Improvement  in  battery  compound. 
May  30. 

8412.  Sir  C.  S.  Forbes,  Bart.  Improvements  in  primary 
batteries  and  in  apparatus  connected  therewith.     May  31. 

8469.  The  Mining  and  General  Electric  Lamp  Co.,  Lim., 
and  I).  G.  Fit/.Gcr.dd.  Improvements  in  or  connected  with 
voltaic  battery  elements.     May  31. 

8534.  N.  de'Benardos  and  Lloyd.  Improvements  in 
secondary  batteries  or  electrical  accumulators.     June  2. 

8578.  J.  Y.  Johnson. — From  C.  Hering,  Franee.  Im- 
provements in  electrical  accumulators  or  secondary  batteries, 
and  in  the  manufacture  and  production  of  plates  or  elements 
therefor.     Complete  Specification.     June  3. 

8703.  W.  P.  Thompson.  —  From  C.  L.  Coffin,  United 
States.  Improvements  in  electric  welding.  Complete 
Specification.     June  5. 

8716.  E.  Edwards. — From  T.  Lnnge,  Germany.  A  new 
or  improved  process  for  obtaining,  by  electrical  decom- 
position, metallic  zinc  from  solution  of  sulphite  of  zinc. 
June  5. 

8800.  W.  P.  Thompson. — From  I.  Pearl,  Spain.  Im- 
provements in  or  relating  to  electric  accumulators.     June  7. 

8933.  G.  H.  Felt.  Improvements  in  the  method  of  and 
apparatus  for  depositing  metals  by  electro-deposition. 
Complete  Specification.     June  10. 

9030.  C.  H.  Freedman.  Primary  battery  for  open  circuit 
work.     June  11. 

9257.  S.  Wohle.  Process  for  effecting  electrolytic 
deposit  of  aluminium.     June  14. 


Complete  Specifications  Accepted. 


1889. 


Electrodes  for  aeeuniu- 


11,528.  C.  Beyer  and  G.  Hagen. 
lators.     June  IS. 

12,906.  E.  Hermite,  E.  J.  Paterson,  and  C.  F.  IC'ooper. 
Electrolytic  treatment  of  vegetable  matters  for  the  pro- 
duction of  starch.     June  18. 

14,162.  A.  de  Meritens.     SeeClasa  XVII. 

1890. 

2302.  H.  Weymers.li  and  R.McKenzie.  Electric  batteries 
working  with  two  liquids  or  electrolytes.    June  is. 

3924.  II.  H.  Lake. —  From  The  C'rosbig  Electric  Co. 
Electric  batteries.     June  is. 

4i's;.  II.  T.  Cheswright.  Secondary  voltaic  butteries. 
June  1  1. 

7383.  J.  N.  Lcvsen.     Battery  element.    June  18. 

Till.  A.  Million  and  P.  Bony.  Galvanic  batteries. 
Jim-  is. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 
Applications. 

7s.m.  A.  \V.  Bhenstrom.  Improvements  in  the  manu- 
facture of  soap.     Complete  Specification.     May  20. 

7891.  T.  II.  Olyer.     Hop  soap.     May  22. 

7976.  A.  T.  Hall.  Improvements  in  refining  vegetable 
oils.     May  l'l'. 

su77.  G.  Allen.  Improved  composition  of  soap.  Com- 
plete Specification.     May  23. 

8123.  <'.  K.  Illingworth.  Improvements  in  soaps  for 
skin  disease.     May  2  1. 

8470.  J.  I!.  Koenig.  Manufacture  of  soap  combined 
with  mineral  oils.     May  31. 

SISt.  W.  B.  G.  Hogg  and  J.  G.  Lorrain.  A  method  of 
and  apparatus  for  purifying  oils  and  fatty  substances. 
May  31. 

9062.  C.  D.  Heustrom.  Improvements  in  the  separation 
of  fats  from  emulsions.     Complete  Specification.     June  11. 

9176.  H.  If.  Lake.— From  F.  de  la  Croix,  Belgium. 
Improvements  in  apparatus  for  desiccating  ami  sterilising 
waste  animal  substances,  and  for  extracting  fat  therefrom. 
June  13. 


Complete  Specifications  Accepted. 

1890. 

4809.  J.  Y.  Johnson. — From  M.  Duclos.  Manufacture 
of  soap  and  glycerin.     May  28. 

5375.  E.  Noppcl,  I!.  Grosche,  and  J.  Bigler.  Apparatus 
for  refining  oil.     June  11. 


XIII.— rAIXTS,  PIGMENTS,  VARNISHES,  and 
RESINS. 

Applications. 

R250.  G.  L.  Hille.      Improvements   in    the   treatment    of 
waste  india-rubber  and  in  apparatus  therefor.     May  27. 
8668.  11.  Piffard.     Improvements   in  the   manufacture  of 

varnishes.     June  4. 

9108.  S.  Springer  and  J.  R.  R.  Hawkins.      A    protective 

compound.      June  12. 

Complete  Specifications  Accepted. 

1889. 

8513.  T.Hughes.  Method  and  means  for  protecting  sub- 
merged structures  from  effects  of  moisture,  applicable  also 
to  construction  and  decorations  of  buildings.     May  US. 

12,292.  R.  C'ondy.  A  new  compound  to  be  used  in  paint 
or  pigment.     June  4. 

12,756.  R.  Dick.  Preparing  and  treating  gutta-percha 
compounds.     June  18. 


1890. 

5387.  I").  Pulton.— From  D.  F.  Scbmid. 

compound.     June   I. 


Anti-co: 
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XV.— AGRICULTURE  and  MANURES. 
Applications. 

7890.  W.Dyson.  A  new  composition  for  tillage  purposes. 
May  22. 

80G4.  It.  Fullartou.  Improvements  in  treating  or  purifying 
phosphatic  minerals.     May  23. 

8262.  Sir  F<.  R.  Sullivan,  Bart.  Improvements  in  the 
manufacture  of  manures.     May  27. 

9129.  II.  II.  Lake. — From  A.  Nenminger,  United  States. 
Improvements  relating  to  the  manufacture  of  acid  phos- 
phates for  use  as  artificial  manure.  Complete  Specification. 
June  12. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Application. 

S029.  E.  Stieger,  E.  Sehulze,  ami  C.  Auer-Schollenberger. 

An  improved  process  for  treating  vegetable  cellular  mem- 
branes with  the  object  of  obtaining  glutinous  substances. 
May  22. 


Complete  Specification's  Accepted. 

1889. 

12,021.  A.  Chapman. — From  C.  A.  Matthey.  Process 
and  apparatus  for  extracting  sugar  from  sugar-cane,  &e. 
June  4. 

12,809.  W.  Maxwell.  Multiple-effect  apparatus  for  con- 
centrating sugar  juice,  &c.     June  18. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

7878.  F.  Konig.  Improved  process  of  fermentation,  and 
means  and  apparatus  therefor.     May  20. 

7880.  II.  T.  Brown,  G.  H.  Morris,  and  E.  R.  Moritz.  A 
process  for  preparing  raw  grain  or  other  amylaceous  sub- 
stances for  mashing  in  brewing  or  distilling  operations. 
May  20. 

8-108.  A.  Walker.  The  improved  mode  of  treating  the 
trash  in  distilleries.     May  30. 

8S50.  E.  J.  Taylor.  Improvements  in  the  manufacture 
of  whisky  and  other  spirits.     June  7. 

9183.  C.  R.  C.  Tichborne,  A.  E.  Darley,  M.  F.  Purccll, 
and  S.  Geoghegan.  Method  of  and  appliances  for  the 
collection  and  utilisation  of  the  carbonic  acid  gas  and  other 
products  given  off  during  the  process  of  all  fermentations. 
June  13. 

Complete  Specifications  Accepted. 
1889. 

9321.  F.  M.  Maynard.  Valve,  &c.  for  regulating  flow  of 
steam  or  liquids,  especially  for  use  with  brewers'  attempo- 
rators.     June  11. 

10,7-10.  E.  Larsen.  Facilitating  the  drying  of  distillers' 
spent  wash  and  similar  matter.     May  28. 

10,891.  J.  Sleeman.  Method  of  malting  grain,  and 
apparatus  therefor.     June  11. 

12.186.  P.  C.  Rousseau,  M.  J.  de  Chanterac,  and  M.  J.  D. 
A.  de  la  Baume.  Purifying  alcohol,  wine,  and  other  alcoholic 
liquids.     June  4. 

12.187.  L.  Lederer.     Manufacture  of  yeast.     June  11. 
13,054.  L.  Meyer.     Producing  ferments.     June  4. 

14,1  G2.  A.  de  Meritens.  Treating  and  rectifying  or 
ageing  alcohol  or  alcoholic  liquors  by  electricity.     June  1. 


1890. 

3579.  C.  Hof— From  L.  Rubsam.     Pro 
June  1. 

G4S0.  G.  Schneider.  Producing  and  storm 
contact  with  the  atmosphere.     June  11. 

0587.  W.  T.  Whiteman.— From  F.  Ilaeck. 
apparatus  for  distillation  and  rectification 
June  18. 


ction  of  malt. 

beer  without 

Process  and 
of    alcohols. 


XVIIL— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A. — Chemistry  of  Foods. 

'551.  A.   W.  Stokes.     Improvements    in   the    means    of 

obtaining  acidity  or  alkalinity  in  milk  or  other  substances. 
June  3. 

8018.  J.  White.  The  manufacture  of  a  jelly  powder. 
Complete  Specification.     May  22. 

s:!54.  \\  .  C.  H.  Jessen.  Improvements  in  preserving 
eggs.     Complete  Specification.     May  29. 

8804.  W.  H.  Gover.  Improvements  in  and  connected 
with  the  manufacture  of  substances  of  food,  especially 
relating  to  the  manufacture  of  bread,  biscuits,  cakes, 
infants'  food,  viz.,  hygienic  phosphated  food,  bread,  &c. 
June  7. 


B. — Sanitary  Chemistry. 

7S40.  W.C.Young.  Improvements  in  the  purification  of 
water  by  distillation.     May  20. 

7963.  J.  W.  Lodge.  Improvements  in  the  method  of, 
and  apparatus  for,  purifying  or  treating  river  and  sewage 
water,  and  recovery  of  solid  matter  found  therein.     May  22. 

8239.  W.  S.  West.  Improvements  in  and  relating  to 
apparatus  for  handling  and  treating  sewage.  Complete 
Specification.     May  27. 

8498.  J.  Macfarlaue  and  O.  Prescott  Macfarlane.  The 
treatment  of  sewer  gas  and  sewage.     June  2. 

8685.  J.  Chaffer  and  L.  Simms.  An  improved  method 
of  and  means  for  purifying  sewage  and  other  impure 
matters.     June  5. 

9203.  A.  It.  Millbourn.  The  separation  and  recovery  of 
all  the  component  parts  of  various  waste  products.     June"  14. 


C. — Disinfectants. 

8838.  1).  C.  Mackenzie.  An  absorbent  deodorising  and 
disinfecting  powder  for  a  boot  and  shoe  powder,  toilet,  and 
other  purposes.     Complete  Specification.     June  7. 

8938.  E.  Leman.  An  improved  compound  for  preserving 
meat,  fish,  and  poultry.     June  10. 

8997.  G.Walker.  Improvements  in  the  preparation  of 
disinfectants  for  more  convenient  transmission,  carriage, 
storage,  and  general  application.     June  10. 

9103.  J.  Y.  Johnson. — -From  F.  von  Hoyden,  Germany. 
Improvements  in  the  manufacture  of  disinfectants  or  anti- 
septics.    June  12. 


Complete  Specifications  Accepted. 
A. — Chemistry  of  Foods. 

1890. 
6421.  A.G.Cunningham.   Bread  for  dyspeptics.    June  18. 
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B. — Sanitary  Chemistry. 

1889. 
Treatment  of  sewage  for  purification 


1  1,798.  C.J.  Moor. 
and  production  of  valuable  substanoes 


June  4. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

7761.  R.  A.  Sloan  and  J.  E.  L.  Barnes.  Improvements 
in  machinery  for  the  manufacture  of  wood  fibre  or  wood 
wool.     May  19. 

7816.  J.  A.  Loudon.  The  treatment  of  peat  fibre  for 
the  manufacture  of  brown  paper,  wrappers,  millboards,  &c. 
May  20. 

7971.  F.  W.  Crowther.  A  new  or  improved  metallic 
foil  coated  airtight  and  grease-proof  paper.     May  22. 

8422.  ( *.  Evenstad  and  O.  Senstad.  Improvements  in 
apparatus  for  use  in  the  manufacture  of  wood-wool.  Com- 
plete Specification.     May  80. 

8504.  F.  Butterfield  and  W.  Kenton.  Improvements  in 
the  method  of  and  apparatus  for  finishing  paper.    June  2. 

8553.  J.  Hawke.  Improvements  in  the  manufacture  of 
copying  paper.     Complete  Specification.     June  3. 

9051.  J.  Luke.  Improvements  in  and  relating  to  the 
manufacture  of  paper  for  mill  wrappers,  lappings,  boxes,  and 
such  like,  and  in  machinery  connected  therewith.     June  11. 

9135.  J.  Craig.  Improvements  in  the  manufacture  of 
paper.     June  13. 

Complete  Specification  Accepted. 
1890. 

■I9G0.  C.  Kellner.  Process  and  means  for  purifying  paper 
pulp.     June  18. 


XXI. 


•PHOTOGRAPHIC  PROCESSES   un> 
MATERIALS. 


Applications. 

8193.  \V.  S.  Wardle.  Improvements  in  photography. 
May  27. 

821  I.  M.  A.  Wicr.  New  or  improved  means  for  develop- 
ing photographic  lilms  in  actinic  light.     May  27. 

9218.  F.  W.  llaywaid.  Improvements  in  colouring  and 
softening  phot  igraphs  on  paper.     June  11. 


Complete  Specifications  Accepted. 

1890. 
C028.  P.  Rudolph.     Photographic  objectives.     May  28. 
6029.  K  Abbe  and  P.  Rudolph.     Photographic  objectives. 

May  28. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

7839.  W.  Cross.  Improvements  in  the  manufacture  of 
matches,  and  in  boxes  therefor.     May  20. 

8181.  P.  Ward  and  E.  M.  Gregory.  An  improved 
priming  and  detonating  composition.  Complete  Specifica- 
tion.    May  31. 

8717.  E.  Blinkhorn.  New  or  improved  manufacture  of 
explosives  suitable  for  use  in  lieu  of  fulminate  of  mercury 
or  the  like  for  detonating  purposes.     June  5. 

8811.  H.  Kolf.  Improvements  in  the  manufacture  of 
gunpowder.     June  7. 

8843.  E.  Muller.  An  apparatus  for  nitrifying  cotton, 
cellulose,  straw,  and  similar  material.  Complete  Specifica- 
tion.    June  7. 

9197.  P.  P.  Alexander.  Improvements  in  electrical 
fuses.     June  13. 


Complete  Specifications  Accepted. 
1889. 

11,664.  Sir  F.  A.  Abel  and  J.  Dewar.    Manufacture  of 

explosives.    May  28. 

11,067.  Sir  F.  A.  Abel,  J.  Dewar,  and  \V.  Anderson. 
Process  and  apparatus  for  manufacturing  explosives  in  the 
form  of  wires  or  rods  and  forming  same  into  cartridges. 
June  18. 


XXIII.— ANALYTICAL  CHEMISTRY. 

(  omplkte  Specification  Accepted. 

1889. 

18,856.  A.  W.   Gerrard.     Apparatus    for  estimating  the 
quantity  of  glucose  or  grape  sugarin  fluids.    June  I. 
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Authors  of  communications  read  before  the  Society,  or 
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Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contractedfor  by  Messrs.  Eybe  and  Spottiswoode, 

the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


The  Society's  Office  will  be   closed  from  the   5th   to  the 
16th  August  inclusive. 


The  Secretary  is  instructed  to  negotiate  for  the  purchase 
of  copies  of  the  Society's  Journal  for  January  1883,  and 
January,  February,  ami  April  1886.  Members  possessing 
odd  copies  of  these  numbers  are  particularly  requested 
to  communicate  at  once,  stating  price  required,  with 
Mr.  Cresswell.  The  stock  of  all  other  numbers  is  at 
present  sufficient  for  the  Council's  requirements. 


MEMBER  ELECTED,  9th  JULY,  1890. 


Mendeleeff,  Prof.  D.,  St.  Petersburg,  professor  of  chemistry, 


LIST  OF  MEMBERS  ELECTED,  23rd  JULY,  1890. 


Bairstow,   John,   32,   Sealand   Road,   Chester,    chemical 
works  manager. 

Brierley,  J.  T.,  249,   Bolton  Road,  Chorley,  Lancashire, 
analytical  chemist. 

Clark,  Franklin    S.,    527,  Madeira   Avenue,   New   York 
City,  U.S.A.,  manufacturing  chemist. 

Devey,  Arthur  C,  c/o  La  Soeiete  Hermite,  4,  Rue  Drouot, 
Paris,  bleacher. 

Donald,  Saml.,  Corporation  Gasworks,  Dalmarnock  Road, 
Glasgow,  analytical  chemist. 

Frankenstein,  L.,  32,  Dover  Street,  Oxford  Road.  Man- 
chester, india-rubber  manufacturer. 

Frusher,  T.,  White   Abbey    Dye   Works,   near  Bradford, 
Yorks,  master  dyer. 

Goodall,  Geo.,  182,  Mansfield  Road,  Nottingham,  hosier. 

Goulding,  W.  J.,  25,  Eden  Quay,  Dublin,  fertiliser  manu- 
facturer. 

Harris,  Sydney  J.,  Mechanics'  Institute  School  of  Science, 
Leeds,  head  master. 

Hodgson,  Win.,  8,  Victoria  Buildings,   St.   Mary's  Gate, 
Manchester,  oil  broker. 

Johnson,     Robt.    W.,     New    Brunswick,    N.J.,    U.S.A., 
manufacturing  chemist. 

Kirklaud,  John,  42,  Flaud  Road,  Lavender  Hill,  S  W., 
bread  works  manager. 

Mond,  Alfred  M .,  Wilmington  Hall,  Northwich,  analytical 
chemist. 

Sauiter,   Ernest    H.,    176,  High  Street,    Redcar,   Yorks, 
analytical  chemist. 

Thomson,  W.  T.,   156,  Bath   Street,  Glasgow,  analytical 
chemist. 


CHANGES   OF   ADDRESS. 


Allan,  John,  l/o  Harringay  ;  2,  Crane  Court,  Fleet  Street, 

I.e. 

All.  n.  Win.    X.,   l/o   Loudou;  2,   Chesnut   Street,    Phila- 
delphia, Pa.,  l.S.A. 

Bartlett,   F.    L.,   l/o   Portland  ;    Canon    City,   Colorado, 
U.S.A. 

Beckett,.!.  II..  l/o  Wilmslow  ;  Corbar  Hill  House,  Buxton. 

Bernard,   .las.,   l/o   Glasgow ;    Tinoca,    Lim.,   Casal   das 
Rollas,  Poco  do  Bispo,  Lisbon. 

Brown,  R.  J.,1  o  Davenport  ;  Technical  School,  Stockport. 

Cannody,  Prof.   P.,   l/o   Somerset    Bouse;   Government 

Laboratory,  Port  of  Spain,  Trinidad. 

Chamberlain,  Jno.,  l/o  Melbourne  ;  Brunswick  Gasworks, 
near  Melbourne,  Victoria. 

Elmore,  A.  S.,  l/o  Rothwell ;  Spring  Grove,  Low  Road, 
Hunslet,  Leeds, 

Fletcher,  R.  Steele,  l/o  Abbey  Walk  ;  c/o  Fletcher  Bros, 
and  Co.,  Grimsby. 

Griffith,   D.   Aguew,   Journals   to   c/o   Cowan   and  Son, 
Hammersmith  Bridge  Works,  Barnes,  S.W. 

llailes,   A.  J.  de,  l/o  Hornsey;  92,   Manor  Road,  Stoke 
Newington,  N. 

Uorton,   Win.,  l/o    Edge    Lane;    38,   Belvidere    Road, 
Prince's  Park,  Liverpool. 

Humphries,  Jacob,  l/o  Low  Moor;  c/o  Humphries  and 
Co.,  Edward  Street,  Rochdale. 

Kent,  W.  J.,  Journals   to  P.O.  Box  1812,  Johannesburg, 
S.A.R. 

Lyle,  Jno.,  l/o  37  ;  21,  Mincing  Lane,  London,  E.C. 

Redwood,  Iltyd  J.,  l/o  Walthamstow ;   141,   Kent  Street, 
Brooklyn,  N.Y.,  U.S.A. 

Saint,  W.  J.,  l/o  Erlangen;  11,  Queen's  Road,  Aberdeen. 

Saito,  K.,  l/o  Yeisei  Shikenjo;  Nishiku   Yedohori  Shimo, 
Dori  Sanchiome,  Osaka,  Japan. 

Salis-Mayenfeld,   Dr.   E.   von,  l/o  Clayton;    c'o  Hohen- 
hausen  and  Co.,  Lim.,  Blackley,  mar  .Manchester. 

Waeh6,  Alt'.,  1  o  Roubaix  ;  27,  Rue  Morel,  Douai, France. 

Walker,   J.   S.,  I/o   Morningside    Road;   5,  Keir  Street, 
Lauriston,  Edinburgh. 

Whalley,  I..  J-  de,  1  o  Westcombe  Park ;  26,  Park  Place, 
Greenwich,  S.E. 


CHANGE  OF  ADDRESS  REQUIRED. 


Hay,  Alex.,  l/o  Kirby  House,  Arboretum  Avenue,  Lincoln. 


Brat  I). 


T.   B.  Ogilvie,    l/o    Mill    Lane    House,    Plymouth,    at 
Melbourne. 
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PROCEEDINGS 


NINTH  ANNUAL  MEETING. 


The  Annual  General  Meeting  of  the  Society  was  held  on 
Wednesday,  the  9th  July,  in  the  Chemical  Lecture  Theatre 
of  University  College,  Nottingham. 

The  President,  Sir  Lowthian  Bell,  took  the  Chair  at 
11  o'clock,  and  called  upon  the  General  Secretary  to  read 
the  Minutes  of  the  last  Annual  Meeting.  The  Minutes 
having  been  duly  confirmed — 

The  Mayor  (Alderman  Goldschmidt)  said  it  afforded 
him  much  pleasure  to  offer  the  Society  a  heart}-  welcome 
to  Nottingham.  He  hoped  that  the  meeting  would  he  a 
successful  one  in  every  respect,  and  that  the  members 
would  carry  away  none  tut  pleasant  recollections  of  then- 
visit. 

The  President  said  that  it  was  a  great  pleasure  to  him 
to  offer  the  hearty  thanks  of  the  members  present  for  the 
very  kind  welcome  which  had  been  extended  to  them.  His 
own  recollection  of  Nottingham  carried  him  back  to  25 
years  ago,  since  which  time  he  had  not  had  the  pleasure  of 
being  in  the  town.  On  that  occasion  he  had  enjoyed  the 
hospitality  of  the  then  Mayor,  and  from  the  lively  recollec- 
tion which  he  had  preserved  of  that  visit  he  had  no  doubt 
that  the  pleasure  which  he  had  then  experienced  would  be 
repeated  on  the  present  occasion.  He  wished  to  tender  to 
the  Mayor  and  Corporation  the  thanks  of  the  members,  not 
only  for  his  kind  words  of  welcome,  but  also  for  the 
vigorous  measures  (which  he  had  no  doubt  would  prove 
successful)  that  had  been  taken  to  conduce  to  their  pleasure. 

The  Mayor  then  left  the  meeting. 

Dr.  C.  K.  Aldek  "Wright  moved  :  that  Messrs.  S.  V. 
Holgate  and  E.  X.  Butt  be  appointed  scrutators.  The 
motion  was  seconded  by  Mr.  T.  Tyler,  and  carried 
unanimously. 

The  ballot  was  then  declared  closed. 

The  President  then  called  upon  the  General  Secretary  to 
read — 

The  Keport  of  the  Cov-ncil. 

The  Council  has  the  honour  to  report  that  the  membership 
of  the  Society  has  increased  from  2,445,  as  reported  at  the 
last  meeting,  to  2,595,  or  a  net  increase  of  150  members. 
During  the  year  298  members  have  been  elected,  and  148 
have  been  removed  by  death,  resignation,  and  other  causes. 

During  the  past  session  73  papers  and  14  communications 
have  appeared  in  the  Journal  as  against  55  papers  and 
5  communications  the  j'ear  before.  To  the  authors  of  these 
the  Council  would  offer  its  best  thanks. 

The  Journal  is  now  recognised  as  the  leading  authority 
on  Applied  Chemistry  in  the  English  language,  and  forms 
an  admirable  work  of  reference.  The  number  of  subjects 
treated  under  the  213  headings  of  the  Journal  and  Patent 
Literature  amounts  at  present  to  about  60,  and  is  not  likely 
to  increase  much  in  the  future.  Attention  will  now  be 
devoted  to  the  consolidation  and  perfection  of  each  group  in 
order  that  the  specialist  may  find  there  a  full  and  complete 
record  of  contemporary  work. 

On  the  23rd  June  last  the  Treasurer  reported  the  sum  of 
1,720/.  6s.  in  the  bank,  as  against  1,214/.  4s.  od.  a  year  ago. 
The  investments  of  the  Society  remain  as  last  year,  viz. 
3,688/.  15s.  9(2. ;  but  it  is  intended  to  add  to  this  sum 
shortly  165/.,  derived  from  11  Life  Composition  Eees,  which 


have  been  received  during  the  last  two  years.  The  revenue 
last  year,  as  will  be  seen  from  the  Treasurer's  report, 
exceeded  the  expenditure  by  607/.  as  against  918/.  I  Is.  9(/. 
in  lsss:,  but  this  reduction  was  foreseen  last  year.  It  is 
mainly  due  to  diminished  returns  from  advertisements  and 
increased  expenditure  upon  the  Journal,  which  is  money 
well  spent. 

The  Council  has  the  pleasure  to  announce  that,  in  con- 
stituting the  permanent  governing  body  of  the  Imperial 
Institute,  the  interests  of  the  chemical  industries  have  not 
been  passed  07er,  and  the  appointment  of  one  member  has 
been  allotted  to  the  Council  of  this  Society. 

Mr.  ]■:.  K.  MusPRATT,  in  moving  the  adoption  of  the 
report,  said  that  he  was  glad  to  see  that  the  Society  con- 
tinued to  prosper,  arid  he  hoped  that  the  coming  year  would 
bring  it  even  greater  prosperity  than  that  shown  by  the 
present  report. 

Professor  Clowes  seconded  the  motion,  observing  that 
the  report  must  be  felt  to  be  eminently  satisfactory.  It 
showed  progiess,  which  was  all  that  could  he  desired.  The 
motion  having  been  carried  unanimously, 

The  Hon.  Treasurer  (Mr.  K.  Rider  Cook)  presented  the 
accounts  for  the  year,  printed  on  page  690.  In  doing  so  he 
said  (hat  the  printed  figures  would  speak  for  themselves,  and 
that  all  he  need  do  was  to  add  a  few  words  supplementary  to 
what  had  been  said  in  the  Annual  Keport  of  the  Council  as 
to  the  increase  in  the  membership.  That  increase  was  a 
practical  one,  for  he  had  already  received  2.259  subscriptions 
linst  2,152  at  the  same  date  last  year,  and  as  against 
2,233  for  the  whole  of  1889,  so  that  he  had  already  in  hand 
26  more  subscriptions  than  the  total  for  last  year.  He 
would,  however,  warn  the  members  that,  the  Council  having 
taken  a  somewhat  extravagant  fit  as  regarded  expenditure, 
they  must  not  expect  to  find  in  the  coming  year  a  surplus 
equal  to  that  shown  in  the  accounts  now  presented.  If  he 
could  contrive  to  save  600/.,  he  was  satisfied  that  it  would  be 
due  to  the  large  increase  in  the  membership,  and  not  to  a 
decrease  in  the  expenditure.  He  was  glad  to  be  able  to  say 
that  members  had  taken  the  hint  he  had  given  last  year  with 
respect  to  sending  receipts  for  subscriptions  by  return  of 
post  ;  and  although  the  commencement  of  the  current  year 
had  brought  him  the  usual  rush  of  work,  he  was  thankful  to 
say  that  members  had  forborne  to  complain  of  the  consequent 
delay  in  getting  their  receipts. 

The  President,  in  moving  the  adoption  of  the  accounts 
and  a  vote  of  thanks  to  the  Hon.  Treasurer,  said  that  he 
wished  to  say  a  few  words  in  commendation  of  the  Hon. 
Treasurer's  report.  It  was  not  often  that  a  Society  was 
fortunate  enough  to  possess  a  treasurer  who  would  bear 
admonition  and  act  upon  it  in  the  conscientious  way  that 
Mr.  Kider  Cook  had  done.  He  would  not  like  to  measure 
the  utility  of  such  an  establishment  as  the  Society  of 
Chemical  Industry  by  the  amount  of  money  it  had  in  the 
bank.  He  did  Qot  by  any  means  wish  to  have  an  overdrawn 
account,  but  he  believed  that  any  balance  they  might  have 
would  lie  most  usefully  employed  in  helping  to  perform  the 
functions  of  the  Society  :  and  unless  there  should  be  a 
prospect  of  requiring  a  large  sum  of  money  for  some  immediate 
purpose,  such  as  building  a  palace  for  the  Society,  the  best 
thing  they  could  do  with  their  revenue  was  to  spend  it  for 
the  benefit  of  the  present  members. 

Mr.  L.  Archbutt  (in  the  unavoidable  absence  of  Sir 
John  Turney)  seconded  the  motion,  which  was  carried  by 
acclamation. 

The  President  then  said  that  no  one  who  took  the  trouble 
to  examine  the  result  of  the  labours  of  the  Council  and  of 
the  Society  could  fail  to  be  impressed  with  the  high  honour 
which  was  involved  in  being  appointed  to  fill  the  office  which 
had  fallen  to  his  lot.  Under  these  circumstances  he  was 
sure  that  the  meeting  would  excuse  him  for  trespassing  upon 
their  time  in  order  that  he  might  express  his  thanks  to  his 
colleagues  and  the  members  generally  for  having  appointed 
him  to  fill  the  post  of  President  during  the  past  year. 
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STATEMENT  OF  REVENUE  AND  EXPENDITURE  FOR  THE  YEAR  1889. 


REVENUE. 

£    s.  d.        £ 
Alumni  Subscriptions  for  1889:— 

1  subscription  received  in  1887 1    6  0 

78  subscriptions  received  in  1SSS !il    5  0 

2,280  subscriptions  received  in  18S9 2.791  16  0 

(less  4s. short  paid). 

14  subscriptions  received  m  1890 17  10  0 

Sundry  small  excess  payments..  0    9  2 

•1  Life  Composition  Fees 00    0    0 

I  nterest  on  Deposit  Account 

Interest  on  Metropolitan  Stock 

Journal: — 

Advertisements 

Sales 


.V.    J. 


11     0    2 

9il    -1     0 

275  16  10 

755  10  10 

£3,7GS    0    2 


EXPENDITURE. 

£      s.  (1.        £     s.  >i. 
Journal  Expenses : — 

Publishing 1,452    7    1 

Editor's  Salary 812  1"    0 

„       Expenses 100    8    8 

Abstractors 294  13     1 

Indexing  Journal 30    0    0 

Foreign  Journals,  &c 9  13    o 

PatentListS 68  13  1" 

Sundries 3  12    0 

2,250  18    2 

Sundries:  Printing,  &c 38  15    9 

Sectional  Expenses 208    7    7 

Secretary's  Salary 310    0    0 

Hon.  Treasurer's  Assistant 42    0    0 

Office  Expenses  (including  Furniture,  &c,  £29  2*. 6rf.)  ..      l»7    3    2 

Stationery 32    0  111 

Auditors'  Fee 10  10    o 

Solicitors'  Charges 15  14    0 

Weldon  Library  Expenses 54    3    5 

Reporting  Annual  Meeting 5    5    0 

Addressing  Circulars,  &c S    4    0 

Bank  Charges Ill    3 

Secretary's  Petty  Cash 5G  12    1 

Treasurer's  Petty  Cash 13  111! 

Balance  of  Revenue  over  Expenditure 607    0    o 

£3,768    0    2 


THE  TREASURER— IN  ACCOUNT  WITH  THE  SOCIETY  OF  CHEMICAL  INDUSTRY  FOR  THE 

YEAR  1889. 


Dr. 


To  Cash  on  Deposit  (31st  December,  1888) . . 
Balance  at  Bank  ditto 

Balance  in  Secretary's 
hands ditto 

Small  cheques  not  presented  (out of  date) 
Annual  Subscriptions: — 

1  subscription  for  the  year  1885, 

at  £1  Is 

1  subscription  for  the  year  18S0, 

at  £lls 

3  subscriptions  for  the  year  isst, 

at  £1 5s . 

17  subscriptions  for  the  year  1888, 

at  £1  5s 

2,233  subscriptions  for  the  year  L889, 
at  £1 5s 

1  subscription  for  the  year  1889, 
at  £lls 

2  subscriptions  for  the  year   1889, 
:il  El 

05  subscriptions  for  the  year  1890, 

at  £15s 

2.323 

Amount  paid  on  account  of  1S90 

Sundry  small  excess  payments 

Sundry  balances  of  subscriptions  (short 
paid  hi  1886,  lss7,  and  lsss) 


Life  Composition  Fees 00    o    0 

Interest  on  Deposit  Account n    0    - 

[nterest  on  Metropolitan  Stock 90    4    0 

Journal: — 

Advertisements 450   o   0 

Sales 2-18    3    0 

— 098    3    G 


£ 
700 
317 

s. 

0 

18 

(I.        £    s.  d. 

0 

1 

8 

10 

11 

1  12    8 

1 

1 

0 

1 

1 

0 

3 

10 

0 

21 

5 

0 

2,791 

5 

0 

1 

1 

0 

2 

0 

0 

SI 

5 

0 

11 
0 

5 

9 

0 
2 

1 

4 

0 
—    2,901  11     2 

e  ».  -/. 

By  Journal  Expenses  :— 

Publishing  1,327  10  8 

Kditori.il 7S7  12  3 

Insurance  of  Stock 15  0 


C    s.  ./ 


£4,798    0    0 


Sundries  Planting,  &c 

Sectional  Expenses: — 

Glasgow  Section 47  17 

Liverpool  Section 24  14 

London  Section 57    7 

Manchester  Section 50    8 

Newcastle  Section 21  14 

Nottingham  Section 11    3 


2.110  18  11 
35     9     9 


Secretary's  Salary 

Office  Expenses 

Honorarium  to  lion.  Treasurer's  assistant  for  work 
in  ISSS 

Weldon  Library.— Binding  Hooks  and  making  Cata- 
logue of  same 

Stationery 

Ami, tors'  Fee 

Solicitors'  Charges 

Purchase  of  £1,000  4s.  »</.  Metropolitan  3  %  Consoli- 
dated Stock 

Reporting  Annual  Meeting 

Addressing  Circulars,  &c 

Bank  Charges  "ii  Scotch  ami  Irish  Cheques.  &c 

Secretary's  Petty  Cash 

Treasurer's  Petty  Cash 

Balance  at  Hank  (31st  December,  iss;.). .         (is  17     s 

Balance  in  'treasurer's 

hands ditto  ..         10  10    0 

Balance  in  Secretary's 
hands ditto  ..  0  10    9 


213    :,  2 

310    0  0 

107    3  2 

42     0  0 

54    3  6 

38  19  5 

10  10  0 

7    5  0 


1,605    0  o 

.-,    5  o 

S     4  0 

1   11  3 

69    1  1 


13  U  11 


*109  1 1    5 
£4,798    0    G 


111  addition  to  this  there  is  an  amount  of  £8,688  ISs.Sd.  Metropolitan  8       I  on  sol  elated  Stock,  invested  in  the  names  of  Mr.  David 

Howard  and  Mr.  Edward  Hitler  Cook. 


We  have  compared  the  above  Statement  with  the  Receipt  Book  Counterfoils,  Vouchers,  ami  Books  of  the  Society,  ami 
certify  it  as  correct.     We  have  also  inspected  the  certificates  of  the  Metropolitan  S    /   Consolidated  Stock. 

28  St.  Swithin's  Lane,  London,  E.C.,  (Signed)        THEOBALD  BROS.  &  MIALL, 

19th  February  1890.  Chartered  Accountants. 
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Table  I. 


— 

A.  Cold  Blast.        B.    Hot  Blast.         C.    Hot  Blast. 

O. 

E. 

1 
1 

F. 

1 

G. 

H. 

Height  nnd  cubic  capacity  of  furnace  ...    . 

4s  it.  ''-. ft 

48  ft.  6.000  c.  ft. 

SOft.  15,500  eft. 
485°  C. 
310°  C. 

Cwt. 
22-50 

n-oo 

48-00 

Lias  claystone 

Cwt. 

90  ft.  33,488  eft.    ' 
710°  C. 
222°  C. 

Cwt. 
19-69 
10-50 

48 
Lifts  clnystone. 

Cwt. 

80  ft.  15.500  0.  ft.     1 
704°  C. 
250°  C. 

Cwt. 
19-99 

11-00 

48 
Lias  claystone. 

Cwt. 

76  ft.  20,454  c.  ft. 

85  ft.  10,100  c.  ft. 

42  ft.  Sweden.  1.888  c.  ft. 

23' C. 
430'  C. 
Cwt. 
40*76 
18-25 

46-20 
Clay  ironstone. 

Cwt. 

4!-.V7  C. 
451°  C. 

Cwt. 

28-50 
16-00 

48  00 
Lias  claystone. 

Cwt. 

765°  C. 

301°  C. 

Cwt. 

19-49 

CnCO., 
6-87  =  12-28 

48 

Lias  claystone. 

Cwt. 

536 

301°  C. 

Cwt. 

21-06 

9-95 

34-61 

West  Coast  Hem. 

Cwt. 

200°  C. 

Consumed  per  ton  of  pig  iron  :  — 

222°  C. 

Cwt.  Charcoal. 
15.44 

4-36 

36-44 

Hematite,  Sweden. 

Cwt. 

180-46 
233-92 
34-15 

126-05 
168-37 
31-00 

100-41 
135-20 
28-00 

84-01 
115-89 
28-00 

87-15 
119-47 
28-00 

79-37 
106-81 
28-50 

87-31 
118-62 
15-02 

58-38 

.,        escaping  gases  per  ton  of  iron  . . 

81-04 
1201 

Pig  iron  : 

90  tons 
No.  3 

220  tons                   350  tons 
No.  3                       No.  3 

700 
No.  3 

350 
No.  3 

613 
No.  3 

600 
Bessemer 

Forge  frrey 

Make  per  1,000  ft.  cubic  capacity 

15-0  tons 
111,180  cal. 

36-7  tons                  22  tons 
104,336  cal.               91,194  cal. 

20-9 
85,912 

22  tons 
68,577 

30 
79,958 

79,056 

61,365 

Constants  per  ton  of  pig  iron : — 

Calories  =  Cwt.  Coke. 

Calories  =  Cwt.  Coke.  Calories =Cwt.  Coke. 

Calories  =  Cwt.  Coke. 

Calories  =  Cwt.  Coke. 

Calories  =  Cwt.Coke. 

Calories  =  Cwt.Coke. 

Calories    =    Cwt.Chrcl. 

34,176  =  IS-oBB 
1,600  =    0-587 

3:1,108  =     904 
4,174=     114 

33,108=     8-17 
4,174=     1-03 

33,108      =     7-59 
4.174      =     0-90 

33,108      « 
4,174      = 

7-47 
0-94 

33,108    =   8-07 
4,174    =   1-02 

32,565   =   8-67 
521    =   0-14 

32,565        =        8-22 

,,          metalloid?  id  pig 

521        =        0-13 

1,440  =    0-528 

1,440=    0-40 

1,440  =    0-35 

1.410     =     0-33 

1,440     = 

0-33 

1,440   =   0-35 

1,920   =   0-51 

1,920        =        0-48 

6,600  =    2-420 
43,816  =  16-067 

6,600  =     1-80 
45,322  =  12-38 

6,600=     1-63 
45,322  =  11-18 

6,600     =      1-51 
45,322      =    10-39 

6,600     = 
45,322     = 

1-49 
10-23 

6,600   =   1-61 
45,322    =11-05 

6,600   =1-77 
41,606    =11-09 

6,600        =        1-07 

41,606        =      10-50 

.  ■.  per  ton  of  pig  iron  : — 

Calories.      Cwt 

Calories.     Cwt. 

Calories.      Cwt. 

Calories.        Cwt. 

Calories. 

Cwt. 

Calories.    Cwt. 

Calories.       Cwt. 

Calories.             Cwt. 

124=    0-045 

400=    0-11 

313  =    0-08 

275      =     0-06 

275     = 

0-06 

275    =   0-07 

1,270*=   0-34 

1,000        =        0-25 

Decomposition  of  water  in  blast 

5,780=    2-119 

3,740=     1-02 

2,720  =    O-6'i 

2,380     =     0*55 

2,380     = 

0-54 

2,380   =   0-58 

2,500   =   0-66 

1,360        =        0-35 

6,752  =    2-476 

5,920=     1-61 

4,070=     1-00 

3,885     -»     0-89 

4,070     = 

0-92 

677    =   0-16 

3,681    =   0-98 

1,636        =        0-40 

Reduction  of  this  COs  to  CO 

7,008=    2-570 

6,144  =     1-68 

4,224  =    1-04 

4,034      =      0-92 

4,224     = 

0-95 

704   =   0-17 

3,808   =    1-01 

1,664        =        0-41 

18,782  -     6-887 

17,050  -    4-66 

15,400-     3-81 

15,400     -     3-53 

15,400     - 

3"48 

15,775    -   3-84 

8,261   =   2-20 

24,148  =    8-855 

18,224  =    4-99 

10,058  =    2-49 

6,174      =      1-41 

7,160     = 

1-60 

7,715    =1-90 

8,569  =   2-29 

4,139        =        1-05 

Heat  lost  by  radiation  and  expansion 
of  blast,  tuyere  water,  and  balance- 

3,355        =        0-81 
il9,759        =        4-94 

67,364  =  24-701 

59,014  =  16-12 

45,872  =  11-32 
91,194  =  22-50 

40,590     =     9-80 
85,912      =    19-69 

43,255     = 
88,577      = 

9-76 
19-99 

31,636    =    8-44 
79,958   =19-49 

37,450   =   9-97 
|    79,056   =21-06 

Total.     Calorie:  of  cwt.  fuel  per  ton  pie-    . 

111,160=  40-768 

104,336=  28-50 

61,865        =      15-44 

Table  I.  contains  consumptions  of  materials  and  generally  the  conditioxifi 
under  which  the  different  furnaces,  therein  specified,  were  working. 

The  manner  in  which  the  heat  was  generated  is  given  in  Table  II.  at  the 
end  of  the  address,  where  also  the  calorific  value  of  each  unit  of  fuel  U 
shown. 

In  Table  I.  is  inserted  the  number  of  calories  considered  as  absorbed  by 
each  item  in  the  process.  Different  observers  have  given  the  results  of  their 
experiments  undertaken  with  the  view  of  obtaining  the  quantity  of  heat 
required  for  the  purposes  against  which  they  are  placed  in  the  Appropriation 
account.     The  actual  figures,  being  more  or  less  an  average,  are  as  follows  ■ — 

Calories. 

Reduction  of  peroxide  of  iron 1,780 

Dissociation  of  CO  reckoned  on  C  precipitated 2,400 

Fusion  of  pig  iron    330 

Evaporation  of  water  in  coke 540 

Decomposition  of  water,  reckoned  on  H    34,000 

Expulsion  of  C02  from  limestone  370 

Decomposition  of  this  COa  in  limestone  reckoned  on  C  present    3,200 

Fusion  of  slag  550 

Carried  off  in  gases — estimated  from  weight,  temperature,  and  specific  heat- 
Balance — to  include  loss  by  radiation.,  convection,  &c. ;  by  heat  in  tuyerr 
water,  &c. 

The  specific  heat  of  the  escaping  gases  is  averaged  in  all  cases  at  '  '24. 
Do.  do.  blast  is  taken  at  ■  237. 

Heat  evolved  by  the  oxidation  of  carbon  is  taken  at  as  follows : — 

Calorie*. 

C  to  CO    2,400 

C  to  CO* s.ooo 

C  in  CO  to  C  as  C02  5,600 

G  represents  a  furnace  working  on  English  hfenialite  ore,  inserted  as  a 
comparative  test  of  general  correctness  of  mode  in  the  other  calculations. 


*  Includes  H30  in  ore. 


Table  I. 


C.    Hot  Blast. 

D. 

Height  and  cubic  capacity  of  furnace  ...    . 

48  ft.  6,000  c.  ft. 

48  ft.   6,000  eft. 
485°  C. 

80  ft.  1 5,500  o.  ft. 
4S55  C. 

90  ft.  33,488 

c.  ft.       s 

25°  C. 

710°  C. 

430"  C. 

451°  C. 

310=  C. 

222°  C. 

Consumed  per  ton  of  pig  iron  :  — 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Coke 

40-76 
18-25 

46-20 

28-50 
16-00 

48-00 

22-50 
11-00 

48-00 
Lias  claystone. 

19-69 
10-50 

.. 
48 
Lias  elavstone. 

Ore 

Clay  ironstone.        Lias  claystone. 

Cwt.                         Cwt. 

Cwt. 

Cwt. 

180-46                        126-05 

100-41 
135-20 

84-01 

115-89 

„         escaping  gasc'3  per  ton  of  iron  . . 

233-92 

168-37 

34-15 

31-00 

28-00 

28-00 

Pig  iron  : 

90  tons                     220  tons 

350  tons 

700 

No.  3                        No.  3 

No.  3 

No.  3 

.Make  per  1,000  ft.  cubic  capacity . 

15-0  tons                36-7  tons 

22  tons 

20-9 

111,180  cal.               104.336  cal. 

91,194  cal. 

85,912 

Co7>stan1s  per  ton  of  pig  iron  : — 

Calories  =  Cwt.  Coke.  Calories  =  Cwt.  Coke. 

Calories  =Owt.  Coke. 

Calories  =  Cw 

.  Coke.     ( 

34,176  =  12-532     33,108=     9(14 

33.10S  =    8-17 

33,108      = 

7-59       ! 

1,600  =    0-587 

4,174=     1-14 

4,174=     1-03 

4,174      = 

0-96 

1,440=    0-528 

1,440=     0-40 

1,440  =     0-35 

1 ,440      = 

0-33 

6,600  =    2-420 

6,600  =     1-80 

6,600=     1-63 

6,600      = 

1-51 

Sum  of  constants 

43,816  =  16-067 

45,322  =  12-38 

45,322  =  11-18 

45,322      = 

10-39 

Variables,  per  ton  of  pig  iron  :  — 

Calories.      Cwt. 

Calories.      Cwt. 

Calories.      Cwt. 

Calories. 

Cwt. 

124  =    0-045 

400=    0-11 

313  =    0-08 

275      = 

0-06 

5,780=    2-119 

3,740  =     1-02 

2,720=    0-66 

2,380      = 

0-55 

6,752  =     2-476 

5,920=     1-61 

4,070=     1-00 

3,885      = 

0-89 

Reduction  of  this  CO-  to  CO 

7,008  =    2-570 

6,144  =     1-6S 

4.224  =     1-04 

4,034      = 

0-92 

18,782  =    6-887 

17,050  =    4-66 

15,400=    3-81 

15,400      = 

3-53 

Carried  off  in  escaping  gases 

24,148  =     8-855 

18,224  =     4-99 

10,05S  =    2-49 

6,174      = 

1-41 

Heat  lost  by  radiation   and  expansion 
of  blast,  tuyere  water,  and  balance 

4,770=     1-749 

7,536  =     2-05 

9,087  =     2-24 

8,442      = 

1-94 

Sum  of  variables 

67,364  =  24-7U1 

59,014  =  16-12 

45,872  =  11-32 

40,590      = 

9-30 

Total.     Calories  of  cwt.  fuel  per  ton  pig  . . 

111,1S0=  40-768 

104,336=  28-50 

91,194  =  22-50 

85,912      = 

19-C9 
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THE  SMELTING  OF  IRON  ORES  CHEMICALLY  CONSIDERED. 


]iY 


SIR    LOWTHIAN   BELL,  Bart.,  F.R.S, 


Introductory. 

It  is  only  natural,  in  a  Society  occupying  itself  with  chemical  industry,  that 
the  subjects  referred  1"  in  a  presidential  address  should  be  largely  dealt  with 
from  a  chemical  point  of  view.  Fifty  years  ago,  when  I  was  commencing 
my  manufacturing  career,  the  choice  of  subjects  \\« aiM  have  been  comprised 
within  a  comparatively  narrow  compass,  not  so  much  Prom  the  smaller  extent 
of  this  country's  industrial  pursuits,  as  from  a  supposed  want  of  connection 
between  some  of  them  and  the  science  of  chemistry.  The  manufacture  oi 
iron  Mas  one  of  these.  I  recollect  my  disappointment  in  travelling  among 
the  furnaces  and  mills  at  home  and  abroad,  to  hoar  so  little  importance 
attached  to  the  studies  to  which  I  had  been  applying  myself  for  some  time  in 
Edinburgh  and  in  Paris.  Notwithstanding  this  indifference  on  the  part  of 
the  ironmasters  themselves,  men  of  science,  particularly  in  Germany  and 
France,  had  devoted  much  attention  to  those  branches  of  knowledge  more 
directly  bearing  on  metallurgical  questions.  Behind  both  these  nations  in  that 
sphere  of  learning,  which  our  Society  and  others  are  now  doing  their  best  to 
advance,  were  the  iron  manufacturers  of  our  own  country.  It  is  a  little 
remarkable,  however,  that  during  the  half  century  we  are  considering,  Great 
Britain  in  point  of  production  and  in  manufacturing  invention  and  proficiency, 
occupied  the  foremost  rank  as  an  iron-making  country. 

If  we  take  an  article  like  soda  ash,  an  undoubted  chemical  product  in  the 
popular  sense  of  the  word,  we  find  it  may  contain,  besides  sodium  carbonate, 
15  per  cent,  of  foreign  matter,  without,  for  most  purposes  to  which  it  is 
applied,  the  commercial  value  of  its  alkali  being  seriously  impaired.  If, 
however,  pig  iron  has  notably  above  one  part  of  phosphorus  in  two  thousand, 
•05  per  cent.,  it  would  be  rejected  by  the  Bessemer  steel  maker  as  unsuitable 
for  his  purpose.  Cases  of  this  description,  proving  the  extraordinary  effects  of 
minute  quantities  of  foreign  substances  on  the  quality  and  properties  of  steel, 
.sometimes  in  one  direction,  sometimes  in  another,  might  easily  be  multiplied. 
How  to  deal  with  these,  or  how  to  remove  them,  comes  clearly  within  the 
range  of  chemical  investigation,  ami  entitles  the  subject  of  my  address  to  a 
place  among  your  transactions.  So  much  for  the  metal  when  we  have 
obtained  it;  but  it  possesses  other  claims  on  the  attention  of  the  Society  of 
Chemical  Industry,  viz.,  in  the  phenomena  which  accompany  its  production. 

Many  ores  of  iron  as  they  are  delivered  to  the  blast  furnace  contain  30  or 
40  per   cent,   of   earthy  ingredients.     To    these    have    to   be  added  the   ash 
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contained  in  the  t'u.l  and  the  lime  of  the  flux,  employed  for  the  fusion  of  the 
.silica  and  alumina  brought  in  by  the  other  minerals.  From  this  considerable 
weight  of  sterile  matter  pig  iron  is  obtained  by  means  of  one  of  the  most 
successful  examples  of  heat  utilisation  with  which  we  are  acquainted.  The 
crude  metal,  however,  lias  not  run  the  gauntlet,  as  it  wen-,  unhurt,  through 
substances  capable  of  materially  affecting  its  properties. 

To  those  influences  it  has  been  exposed,  at  an  intense  temperature,  in  some 
cases  for  4^  hours  and  upwards,  and  it  is  therefore  not  surprising  that  some 
carbon,  silicon,  sulphur,  and  phosphorus  should  he  found  as  constituents  of 
our  pig  iron.  The  metal  thus  contaminated  is  transferred,  still  liquid  by  the 
heat  which  has  produced  it.  to  the  Bessemer  converter.  In  it  a  very  rapid 
current  of  highly  compressed  air  oxidises  the  metalloids,  or  a  greater  part  of 
them,  with  such  an  evolution  of  heat  that  the  mass,99|per  cent,  of  which 
consists  of  pure  iron,  is  raised  to  whiteness  of  dazzling  splendour.  By  a  small 
addition  of  carbon  and  manganese,  in  about  a  quarter  of  an  hour  from 
leaving  the  blast  furnace,  we  may  thus  have  lOtolo  tons  of  cast  iron  changed 
into  steel  of  great  malleability  and  strength. 

These  considerations — but  there  are  many  others — justify  me,  I  hope,  in 
asking  your  assent  to  the  proposition  of  the  work  of  the  blastfurnace  being 
one  of  the  most  interesting  and  successful  applications  of  chemical  science 
known  in  industrial  enterprise. 

This  view  of  my  subject  was  apparently  shared  by  your  Council,  which, 
together  with  the  fact  of  Nottingham  occupying  a  central  position  of  some 
very  important  seats  of  the  iron  trade,  induced  them  to  honour  me  with  a 
request  to  prepare  an  address  on  a  subject  to  which  1  hail  devoted  a  good 
deal  of  attention.  Perhaps  I  may  be  here  permitted  to  say  that  their  wishes 
were  willingly  complied  with  by  myself.  The  application  of  scientific 
investigation  to  an  operation  carried  on  in  the  manner  and  on  the  scale  of 
a  huge  blast  furnace,  is  beset  with  many  disturbing  causes  and,  in  consequence, 
with  many  difficulties.  For  their  satisfactory  solution  lengthened  experience 
and  frequent  observation  are  necessary,  and  I  gladly  embraced  an  opportunity 
of  submitting  to  so  competent  a  tribunal  as  the  members  of  this  Society,  my 
more  recent  views  on  the  chemical  questions  involved  in  smelting  the  ores  of 
iron. 


Rationale  of  the  Smelting  Process. 

So  far  as  I  am  aware  the  action  of  the  blast  furnace  continues  to  he  thus 
described  even  in  the  latest  work  on  chemistry.*  "A  large  number  of 
investigations  have  been  made  on  the  chemical  changes  which  occur  in  the 
blast  furnace,  but  in  spite  of  these  our  knowledge  of  this  subject  is  still  far 
from  complete.  The  fuel  uniting  with  the  oxygen  of  the  blast  burns  with 
formation,  in  the  first  place,  of  carbon  dioxide,  and  this  is  reduced  to  carbon 
monoxide  by  contact  with  glowing  carbon.  This  latter  gas, coming  in  contact 
with   the   constantly  descending  charges   of   ore,  reduces   the    ferric   oxide  to 

spongy    metal The    zone    in    which    this   reduction   occurs  is 

situated  at  a  higher  or  lower  part  of  the  furnace  according  to  the  nature  of 
the  ores,  and  its  temperature  varies  from  600  — 900°  t'.     As  the  spongy  iron 

descends  it  arrives  at    the   hotter   parts   of   the  furnace At 

this  point  the  finely  divided  spongyiron  begins  to  take  upcarhon,  and  it  may 


*  "Treatise   en   Chemistry,"   by  Sir  H.  E.   Boscoe,  F.K.S.,  and  C.  Schorlemmer.  F.E.S.,  1889, 
Vol.  II.,  p  53 
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therefore  be  termed  the  zone  of  carburisation."  The  zone  in  which  fusion 
takes  place  is  then  described  along  with  the  reduction  of  certain  other 
metals  and  metalloids.  Allusion  is  subsequently  made*  to  experiments  of 
Cailletet,  in  which  "it  appears  that  even  in  the  hottest  parts  of  the  furnace 
and  at  the  point  at  which  the  combustion  is  most  perfect,  carbon  exists  in 
the  solid  state  from  the  dissociation  of  carbon  monoxide  into  carbon  dioxide 
and  carbon,  brought  about  at  very  high  temperatures." 

My  own  experiments  and  investigations  have  led  me  to  conclude  that  the 
action  of  the  blast  furnace  is  somewhat  less  simple  than  might  be  inferred 
from  this  description.  That  the  greater  portion  of  the  reduction  of  the  ore 
takes  place  in  the  upper  zone  is  doubtless  beyond  all  question.  Nothing, 
however,  is  said  of  the  important  part  played  by  a  distance  of  .'50  to  60  feel  in 
the  depth  of  the  furnace  in  intercepting  the  heat  which,  but  for  it,  would  be 
wasted.  To  such  an  extent  is  this  duty  performed,  that  I  have  estimated  in 
a  modern  furnace  that  for  every  unit  of  heat  evolved  at  the  tuyeres,  2£  units 
are  returned  to  this  point  from  the  accumulation  in  the  descending  current 
of  materials.  It  will  also  be  shown  that  besides  the  deposition  of  carbon  at 
high  temperatures  mentioned  by  Cailletet,  this  action  commences  with  the 
reduction  of  the  ore,  say,  at  150°  C.  It  will  then  be  shown  that  if  reduction 
be  ever  completed  in  the  upper  zone,  which  is  more  than  doubtful,  the  spongy 
iron  then  produced  would,  during  its  passage  through  what  I  have  designated 
a  zone  of  heat  interception,  and  in  presence  of  an  intensely  deoxidising 
atmosphere,  be  reoxidised  by  the  action  causing  the  deposition  of  carl  ion. 
However  this  may  l>e.  there  seem  strong  reasons  for  believing  that  as  much 
as  25  per  cent,  of  the  oxygen  required  to  form Fe^Oj  sometimes  remains  in  the 
ore  near  the  point  where  complete  fusion  takes  place. 


OX   THE    CHAXGE    EFFECTED    P,Y    REDUCTION   OF   THE    ORE    OX   THE    CO 
GENERATED    IX   THE   BLAST    FtTRXACE. 

When  carbon  monoxide  deprives  an  oxide  of  iron  of  all  or  any  part  of  its 
oxygen,  a  corresponding  portion  is  converted  into  carbon  dioxide.  Xow,  as 
the  heat  evolved  by  carbon  passing  into  the  state  of  the  latter  compound  is 
more  than  three  times  as  much  as  when  the  former  oxide  is  generated  (as 
8,000  is  to  2,400),  it  is  obviously  of  very  great  importance  that  the  proportion 
of  carbon  dioxide  in  the  gases,  as  they  leave  the  blast  furnace,  should  be 
as  large  as  the  nature  of  the  operation  will  permit. 

As  preliminaries  to  this  inquiry,  we  have  to  consider  the  circumstances 
which  conduce  to  the  formation  of  carbon  dioxide,  and  those  which,  when  it 
is  formed,  tend  to  preserve  its  existence. 

We  do  not  require  to  be  reminded  that  carbon  dioxide,  if  produced  at  the 
tuyeres,  cannot  be  long  continued  as  such,  and  the  same  observation  is  appli- 
cable to  the  greater  part  of  the  height  of  the  furnace.  Indeed,  experimentally 
I  have  proved,  and  the  composition  of  the  gases  at  its  different  levels  shows, 
that  where  the'  carl  ion  dioxide  leaves  the  limestone,  the  temperature  is 
such  that  this  gas  is  resolved,  by  the  incandescent  coke,  into  carl  ion  monoxide. 
Assuming  each  20  parts  of  pig  iron  to  contain  18  •  G  of  iron,  there  will  be 
liberated  in  the  reduction  of  this  quantity  of  the  metal  7  ■  97  parts  of  oxygen, 
equal  to  converting  5  •  97  parts  of  carl  ion  in  the  form  of  carbon  monoxide 
into  carbon  dioxide-.     Whatever  the  exact  nature  of  the  changes   may  be,  m\ 

*  Ibid.,  Vol.  II.,  p.  54, 
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own  experience,  and  that  of  all  other  observers  whose  work  I  have  examined, 
have  led  me  to  infer  that  5*97  cwt.  of  carbon  as  carbon  dioxide  per  ton  of 
iron  made,  is  all  we  can  calculate  on  meeting-  with  in  the  gases  escaping  from 
furnaces  engaged  in  smelting  iron  ores  like  those  of  Cleveland..  It  is 
perfectly  true  that  carbon  monoxide  can  be  entirely  converted  into  dioxide 
by  contact  with  oxide  of  iron,  but  this  happens  under  conditions,  as  tc 
temperature,  kc,  which  do  not  obtain  in  the  case  of  the  blast  furnace.  Hence 
we  may  infer  that  whenever  5  '97  cwt.  of  carbon  as  carbon  dioxide  per  ton 
of  iron  made  is  exceeded,  it  does  not  represent  an  average  amount  of  the 
quantity  wo  may  expect  to  find  in  this  form  of  combination. 


On  the  Quantity  of  C  as  CO  in  the  Blast  Furnace. 

If  the  correctness  of  this  proposition  be  conceded,  it  follows  as  a  necessary 
consequence  that,  the  remainder  of  the  heat  must  be  made  up  by  the 
combustion  of  carbon  to  the  condition  of  carbon  monoxide,  supposing  the 
air  driven  into  the  furnace  has  the  temperature  of  zero  of  the  centigrade  scale. 
What  this  quantity  of  heat  may  be  depends  on  the  nature  of  the  ore  under 
treatment,  and  the  more  or  less  perfect  character  of  the  furnace  in  which  the 
smelting  operation  is  conducted. 

For  the  purpose  of  making  this  clear  I  have  constructed  two  tallies. 
The  first  table  contains  a  statement  of  the  weights  of  the  various  substances 
used  and  of  those  produced  in  the  process,  with  how  much  heat,  and 
from  it  what  quantity  of  coke,  has  been  consumed  for  each  section  of  the 
duties  it  has  to  discharge.  The  factors  made  use  of  to  estimate  the  quantity 
of  heat  are  given  in  an  explanatory  note  affixed  to  the  table  itself.  In  the 
second  table,  the  quantity  of  heat  evolved  by  the  combustion  of  the  coke  in 
each  ease  is  set  forth  :  ami  here  it  may  be  observed  that  all  the  calculations 
are  based  on  the  supposition  that  coke  is  the  fuel  employed.  It  is  true,  coal 
is  frequently  used  in  its  raw  or  uncoked  condition,  but  this  means  that  the 
coking  operation  is  effected  in  the  blast  furnace,  and  it  is  not  until  the  volatile 
parts  have  been  separated  from  the  remaining  portion  that  the  actual  work  of 
the  furnace  begins.  A  few  marginal  words  are  added  to  table  No.  II.  in  respect 
to  the  method  pursued  in  the  calculations  for  ascertaining  the  production  of 
heat.  The  difference  between  the  two  sides  of  the  account,  i.e.,  the  excess  of 
heat  generated  beyond  that  absorbed,  is  considered  as  escaping  through  the 
sides  of  the  furnace,  by  expansion  of  the  blast  and  trifling  errors  in  the  figures 
themselves. 


Ox  the  Relations  between  C  as  CO  and  C  as  C02  in  a  Furnace 
48  Feet  in  Height  with  a  Capacity  of  0,o00  Cubic  Feet,  blown 
with  Air  at  Atmospheric  Temperature. 

The  work  of  what  is  technically  known  as  a  cold-blast  furnace  is  set  forth 
under  columns  A.  in  the  two  tables.  The  production  is  i)()  tons  per  week 
with  a  consumption  of  40-7G  cwt.  of  coke,  4(J  •  20  cwt.  of  calcined  ironstone, 
and  18'25  cwt.  of  limestone.  The  production  of  heat  is  2,727  calorics  per 
unit  of  coke,  and  it  was  made  up  by  each  unit  of  carbon  in  the  gases  as  CO.,, 
being   accompanied   by  6  "12  units   as  CO.     The   total   quantity  of  heat   so 

Obtained    was    111,180  calories,    of   which    no    less    than    24, IfS  calories    were 

carried  off  in  the  escaping  gases,   representing  8  ■  85  cwt.   or  21*  7 per  cent. 

of  the  heating  power  of  the  coke  employed 
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The  Effect  of  Heating  the  Blast  to  485°  in  a  Furnace  of  the  same 
Dimensions  as  that  Preceding,  viz.,  6,000  Cubic  Feet. 

Neilson,  the  inventor  of  the  hot  blast,  was  abundantly  satisfied  on  obtaining 
a  temperature  of  330"  C.  in  the  air  driven  into  the  furnace.  At  the  Clarence 
Works  and  elsewhere,  485°  was  obtained  in  the  cast-iron  stoves  modified 
somewhat  in  construction  from  those  in  early  use  for  the  purpose.  The 
effect  of  the  change  from  cold  to  hot  air  of  this  temperature,  is  set  forth  in 
columns  B.  of  the  two  tables.  To  secure  this  a  quantity  of  fuel  was  burnt 
in  the  stoves,  representing  35,000  to  40,000  calories,  but  of  this,  in  the 
particular  instance  before  us,  only  14,488  calories  reached  the  furnace,  the 
remainder  being  lost  by  radiation  from  the  stoves  and  at  the  chimneys,  <S:c. 

Notwithstanding  this  great  escape  of  heat,  60  to  70  per  cent,  of  the  whole, 
it  will  be  seen  that  by  heating  the  air,  a  far  greater  reduction  in  the  quantity 
of  coke  necessary  for  producing  a  ton  of  iron  has  ensued,  than  would  at  first 
sight  have  been  expected.  So  much  so,  that  it  is  a  question  whether  Neilson's 
want  of  scientific  knowledge  on  the  subject  was,  at  the  time,  not  a  matter  of 
congratulation.  Had  he  pursued  his  inquiries  in  this  direction  he  would,  no 
doubt,  have  been  landed  in  the  difficulties  encountered  by  able  chemists  in 
their  attempts  to  assign  a  cause  for  the  great  saving  of  fuel,  and  in  con- 
sequence  might  have  abandoned  any  practical  work  in  connection  with  his 
valuable  invention.  Certain  it  is  that  the  men  of  science,  for  nearly  40  years 
after  its  application,  adopted  a  somewhat  dangerous  line  of  conduct  in  their 
attempts  to  explain  the  action  of  the  hot  blast  by  greatly  over-estimating  the 
actual  saving  it  had  effected.  Dr.  Percy,  writing  in  1864,  quoted,  and  no  doubt 
quoted  truly,  that  after  heating  the  air  to  300°  F.  (149°  C.)  the  total 
consumption  of  coal  per  ton  of  iron  at  the  Clyde  Iron  Works  was  reduced  from 
J6I5-  cwt.  to  103£  cwt.  In  this  no  doubt  was  included  the  great  and 
needless  waste  in  coking  the  coal,  and  many  other  matters  having  no 
connexion  whatever  with  the  actual  work  performed  within  the  furnace  itself. 
In  reality  therefore,  the  saving  at  Clyde  did  not  much  exceed  one  ton  of  coal, 
but  this,  or  adopting  12|  cwt.  of  coke  as  given  in  the  case  before  us,  obtained 
by  burning  4  or  5  cwt.  of  coal  outside  the  furnace  in  the  hot  air  stoves, 
affords  sufficient  ground  for  speculation  ami  inquiry.  I  hope,  however,  to  be 
able  to  convince  this  meeting  that  there  is  nothing  mysterious  in  this  apparent 
anomaly. 

The  first  thing  which  strikes  us  on  examining  the  figures  is  the  large 
increase  of  heat  rendered  by  a  unit  of  coke,  viz.,  3,660  calories  instead  of 
2,727,  when  cold  blast  was  used,  or  an  increase  of  34  per  cent.  This  difference 
is  made  up  as  follows :  by  a  small  accidental  superiority  in  the  coke ;  by  a 
larger  quantity  of  carbon  raised  to  dioxide;  and  by  the  heat  contained  in 
the  blast. 

It  will  be  readily  understood  that  the  vast  volume  of  gases,  largely 
expanded  by  the  high  temperature  of  the  furnace,  may  arrive  at  the  point 
of  escape  before  they  have  parted  with  all  the  heat  they  are  capable  of 
communicating  to  the  solid  materials.  In  other  words,  there  is  an  unnecessary 
waste  of  heat  from  this  cause.  When  we  come  to  examine  the  sources  of 
heat  in  the  hot-blast  furnace  it  will  be  perceived  that  there  is  an  increase  of 
409  calories,  due  to  a  larger  quantity  of  carbon  converted  into  carbon  dioxide 
than  in  the  cold-blast  furnace.  Any  deficiency  in  this  respect,  when  using 
cold  air,  maybe  due  either  to  the  velocitjr  of  the  gaseous  current  not  affording 
time  for  the  conversion  of  the  full  quantity  of  carbon  into  dioxide,  or  from  the 
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temperature  of  the  upperregion  of  the  furnace  being  such,  that  carbon  dioxide 
if  formed,  is  reduced  to  the  monoxide  by  incandescent  coke.  It  is  also  possible, 
indeed  probable,  that  the  deficiency  of  carbon  dioxide  may  be  the  result 
of  a  combination  of  these  two  reactions.  Besides  the  improvement  in  the  hot- 
blast  furnace  from  a  higher  state  of  oxidation  of  the  carbon  there  is  an 
increase  of  481  calories  contained  in  the  air.  These  amount  together  to 
SIM)  calories  obtained  without  any  addition  to  the  volume  of  the  gases. 
The  effect  of  this  change  is  that  the  quantity  of  gas  for  a  given  quantity  of 
pig  iron  is  about  40  per  cent,  larger  in  the  cold- than  in  the  hot-Mast  furnace. 
This  diminution  of  volume 'will,  however,  not  suffice  for  the  object  I  have 
in  view,  because  the  hot-blast  furnace  produces  220  tons  of  metal  while 
the  other  is  only  turning  out  90  tons.  The  net  result,  therefore,  is  that 
in  a  given  time,  which  means  velocity,  75  per  cent,  more  gas  is  passing 
through  the  hot-blast  than  through  the  cold-blast  furnace. 

It  will  probably  occur  to  some  that  if  there  be  any  loss  of  heat  from  this 
increased  velocity  of  the  current  of  gas,  the  remedy  would  be  to  reduce 
the  speed  of  the  work  performed,  by  regulating  the  admission  of  blast. 
Experience  has  taught  the  contrary,  and  it  is  conceived  for  tin.'  following 
reason.  If  we  have  a  current  of  heated  gas  meeting  and  passing  through 
one  of   cold  solids,  there   is   certain   speed    which   affords  the   best   results  in 


heating  the  latter  and  cooling  the  former.  Imagine  a  tall  vessel  tilled  with 
fragments  of  metal  or  stone,  and,  for  ease  of  motion,  we  will  suppose  them 
to  be  spherical  and  of  the  size  of  playing  marbles.  Into  the  lower  end  of 
this  vessel  a  current  of  hot  air  is  introduced  and,  after  a  time,  20  of- the 
marbles  per  minute  are  withdrawn,  ami  are  found  to  be  very  hot.  In  spite 
of  this,  the  number  is  not  sufficient  to  rob  the  air  of  all  its  heat,  and  in  con- 
sequence we  have  the  escaping  air  passing  oft'  from  the  top  at  a  high  temperature. 
To  avoid  this  loss  we  commence  to  remove  200  of  the  marbles  per  minute,  by 
which  the  loss  of  heat  in  the  gases  above  is  effectually  checked,  but  the 
temperature  of  the  solid  spheres  is  insufficient  for  the  purpose  for  which  they 
are  required.  It  is  clear  from  this  that  there  is  a  rate  of  speed  expressed  by 
something  between  20  and  200,  which,  everything  considered,  is  what  has  to 
be  aimed  at.  This  in  the  cold-blast  furnace  is  achieved  when  00  tons  of  iron 
per  week  are  being  run,  say  15  tons  per  1,000  ft.  of  furnace  capacity,  and  in 
one  driven  with  hot  air  a  speed  represented  by  220  tons  per  week,  or  37  tons 
per  1,000  cub.  ft.  per  week,  both  making  Cleveland  iron,  is  the  most  successful. 
It  is  worthy  of  note  also  that  the  hotter  the  Mast  is  the  quicker  the  furnace 
can  be  driven,  and  the  cooler  are  the  escaping  gases. 

The  saving-  of  fuel  in  smelting  iron  ore  with  hot  air  is  due  to  two  causes. 
Each  unit  of  fuel  has,  as  Ave  have  seen  at  furnace  V>.  its  calorific  power  raised 
from  2,727  calories  in  the  cold-blast  to  3,660  calories  in  the  hot-Mast  furnace, 
while  the  total  quantity  of  heat  required  has  fallen  from  I  1.1,180  calories  in 
A  to  104,336  calories  in  B.  Let  us  examine  how  this  last  difference  of  0.N44 
calories  has  been  brought  about,  and  for  this  purpose  our  attention  must  be 
applied  to  the  "  Appropriation  "  of  the  heat  produced  in  the  manner  already 
described.  The  appropriation  referred  to  is  given  in  two  divisions, 
"Constants"  and  "Variables,"  so  called  because  the  former,  for  a  given 
quality  of  iron  in  respect  to  the  metalloids  it  contains,  is  supposed  to  call 
for  the  same  quantity  of  heat  ;  the  latter  varies  with  changes  in  the  quantity 
of  coke  and  limestone  used,  and  with  the  percentage  of  earthy  matters 
in  the  ore. 

To  the  quantity  of  heat  required  for  each  item  in  the  appropriation  account 
is  added  its  equivalent  of  coke,  ;m<l   although   the  actual   number  of  calories 


July  si,  Mao.]         THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.  697 


to  satisfy  the  constants  remain  unaltered,  their  representation  in  coke  is 
necessarily  changed  by  the  improved  efficiency  of  the  latter.  In  this 
way  an  economy  by  the  hot  blast  of  3*687  cwt.  of  coke  per  ton  of  iron 
has  been  effected  upon  45,322  calories  engaged.  In  the  variables  59,014 
calories  were  absorbed,  and  approximately  it  will  be  found  that  of  the  saving 
of  8^581  cwt.  of  coke  under  this  head,  5"  161  cwt.  may  be  set  down  to  the 
enhanced  power  of  the  coke,  and  the  remaining  3*  52  cwt.  to  the  diminished 
amount  of  work  to  be  performed.  As  regards  the  cause  of  this  diminution, 
using  less  coke  gives  less  water  to  be  evaporated,  and  less  atmospheric  moisture 
to  ho  decomposed.  A  reduced  quantity  of  coke  ash  lessens  the  limestone  for 
fluxing,  which  in  its  turn  needs  loss  heat  for  the  expulsion  and  dissociation  of 
its  carbon  dioxide,  along  with  a  smaller  weight  of  slag  to  be  melted.  Economy 
in  fuel  and  in  limestone  tells  greatly  on  the  volume  of  escaping  eases,  thus 
effecting  a  saving  of  5  ■  924  cwt.  of  coke,  in  furnace  B,  under  this  item  alone. 


Os  the  Advantages  derived  from  Increasing  the  Height  of  the 

Blast  Furnace. 

With  the  knowledge  afforded  by  the  previous  examination  of  the  action  of 
the  hot  blast,  it  may  be  said  that  heating  the  air  is  equivalent  to  an  increase 
in  the  dimensions  of  the  furnace,  i.e.,  not  only  is  then'  a  great  economy  in  the 
consumption  of  coke,  but,  as  we  have  seen,  1,000  ft.  of  furnace  space  affords 
37  tons  of  iron  per  week  instead  of  15  tons,  as  was  the  case  when  cold  air 
was  used.  The  natural  sequence  of  this  admission  would  be  the  probability 
of  some  advantage  being  derived  from  an  enlargement  of  the  furnace  as  it 
existed  28  years  ago.  This  brings  us  hack  to  the  time  when  John  Vaughan 
built  a  furnace  71  ft.  in  height,  not  however  from  any  inference  he  drew 
from  the  reasoning  just  adduced,  because  his  mind  in  reference  to  the  chemical 
action  of  the  blast  furnace  was  very  similar  to  that  of  Neilson  when  he 
proposed  heating  the  blast.  Vaughan's  idea  was  to  increase  the  make  of  the 
furnace,  and  in  this  practical  view  of  the  question  this  very  practical 
man  was  not  disappointed  ;  but  his  enlarged  furnace  did  more  than  this,  it 
saved  a  notable  quantity  of  coke,  something  like  4  cwt.  per  ton  of  iron,  if  my 
memory  is  correct.  This  height  was  increased  at  the  Clarence  Works  and 
elsewhere  to  80  ft.  with  a  cubic  capacity  varying  from  12,000  to  2.">, 500  cub),  ft. 
This  advantage,  however,  has  only  been  obtained  by  a  sacrifice  in  the  output, 
because  in  smelting  Cleveland  stone  the  production  does  not  exceed  22  tons 
per  1,000  cubic  ft.  of  capacity,  using  air  heated  to  485°.  This  is  precisely  the 
same  temperature  the  blast  had  in  the  48  ft.  furnace,  and  by  referring  to  the 
figures  contained  in  column  C.  in  the  two  tables  the  effect  of  the  additional 
furnace  space  will  be  readily  appreciated.  The  limestone  consumed  and  the 
weight  of  escaping  gases  are  considerably  reduced,  while  the  efficiency  of  the 
coke  is  considerably  increased  by  the  larger  quantity  of  carbon  as  dioxide  per 
ton  of  iron.  The  consequence  of  this  is  that  a  unit  of  coke  now  represents 
4,053  calories  instead  of  3,660,  as  happened  in  the  smaller  furnace.  This 
shows  an  improvement  of  about  11  per  cent.,  while  the  requirements  have,  for 
the  reasons  given  above,  fallen  from  104,336  to  91,194,  equal  to  13  per 
cent.  The  net  result  is  that,  instead  of  28  •  5  cwt.  of  cake  being  burnt  per 
ton  of  iron,  the  quantity  fell  to  22  ■  5  cwt 

In  confirmation  of  what  has  been  advanced  respecting  the  similarity  of 
effect  in  heating  the  blast  or  increasing  the  dimensions  of  the  furnace,  there 
is   placed  in   adjoining  columns  the   results  obtained    in  the  cas-s  A  and  B  in 
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the  tables.     To  these  are  added  the  particulars  of  a  much  loftier  furnace  than 
that  given  under  B,  hut,  like  A,  blown  with  cold  air: — 


A. 


Height  in  feot 

Cubic  oapacity 

Blast 

Calcined  ironstone  used  per  ton  of  iron Cut. 

Limestone  used  per  ton  of  iron „ 

Coke  used  per  ton  of  iron „ 

Weekly  make  per  l,noo  cubic  feet  of  furnace  capacity  . . .      Tons 


48 
6,000 
Cold 
46-20 
18-25 
40-76 
15-0 


B. 


48 
6,000 
485° 
48-00 
16-00 
28-50 
36-7 


70 
7,500 
Cold 

50-00 
13-00 

32-00 
19-3 


Thus,  by  a  mere  alteration  in  dimensions,  a  .saving-  has  been  obtained  of 
S  •  70  cwt.  of  coke  per  ton  of  iron,  and  the  produce  per  1,000  cubic  feet  of 
capacity  approximates  to  that  obtained  from  a  modern  Cleveland  furnace. 
In  all  probability,  had  the  height  been  increased  to  s0  feet,  the  consumption 
of  coke  Mould  have  been  as  favourable  as  that  given  under  column  B. 

After  what  has  been  said  in  explanation  of  the  items  of  saving  realised 
under  columns  B.,  it  cannot  be  necessary  to  explain  in  detail  the  advantages 
due  to  the  enlargement  of  the  furnace  C  as  compared  with  B.  These  will 
be  readily  understood  by  a  comparison  of  the  figures  in  the  tables. 

The  benefit  derived  from  the  addition  of  .'5-  ft.  to  the  height  of  a  furnace 
48  ft.  high  having  been  settled  beyond  all  questioning,  an  ironmaster, 
who  had  built  four  80  ft.  furnaces,  named  to  me  his  intention  of  erecting  a 
pair  100  ft.  high.  This  led  me  to  reflect  on  the  nature  of  the  action  in  the 
upper  zone.  A  reference  to  the  figures  under  column  C.  will  indicate  that  of 
the  total  heat  (79,050  calories)  generated  by  the  combustion  of  the  carbon 
33,432  calories,  or  42  per  cent.,  are  due  to  the  burning  of  C  as  CO  to  C04. 
It  has  further  to  be  remarked  that  this  oxidation,  or  combustion, 
begins  almost  immediately  on  the  introduction  of  the  ore,  and  is  com- 
pleted, as  far  as  it  can  be,  in  the  first  1">  ft.  from  the  upper  surface 
of  the  materials  in  an  80  ft.  furnace.  Practically,  however,  it  may  be 
said,  very  little  of  this  heat  will  manifest  itself  in  the  sensible  form  in 
the  gases,  because  a  large  proportion  of  it  (the  greater  part  of  the  33,108 
calories)  is  absorbed  in  tearing  away  the  oxygen  from  the  iron  in  the  ore. 
I  proved  experimentally,  however,  that  by  arresting  the  office  of  reduction 
in  the  upper  zone  there  was  a  marked  decline  in  the  temperature  of  the  gases. 
This  was  done  by  withdrawing  the  ore  from  the  charges  and  substituting 
a  mixture  of  slag  and  flints  in  its  room.  In  a  short  time  the  temperature  of 
the  escaping  gases  began  to  fall,  and  when  this  was  stationary  the  new 
mixture  was  discontinued  and  the  ore  resumed.  In  due  course  the  gases 
became  hotter,  and  speedily  regained  their  normal  temperature.  The 
difference  was  estimated  at  220'  (J.,  and  taking  the  gases  at  137  cwt.  per  ton 
of  iron,  this  would  represent  7,138  calories,  or  nearly  >S  per  cent,  of  the 
entire  heat  generated  in  such  a  case  as  tin-  example  given  under  column  (_'. 

The  inference  I  drew  from  this  experiment  was  that  any  addition  to  the 
height  of  a  furnace  after  a  certain  altitude  would  prove  useless,  and  of  this  I 
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warned  the  owner,  who,  however,  disregarded  my  advice.  He  built  his  two 
furnaces  103J  i't.  high,  and  to  my  surprise  reported  he  was  making  a 
ton  of  iron  with  18  cwt.  of  coke.  This  was  a  saving  of  about  4  cwt., 
which  was  30  per  cent,  more  than  the  entire  loss  of  heat  in  the  waste  gases 
in  an  80  ft.  furnace,  working  in  the  manner  set  forth  in  column  C. 

My  friend,  acting  in  perfect  good  faith,  willingly  allowed  me  to  examine 
the  condition  of  these  two  monster  furnaces,  and  to  compare  them  with 
other  furnaces  at  his  works  80  ft.  in  height,  and  using  the  same  minerals. 
The  following  were  the  results  of  this  examination:  — 

The  temperature  of  the  escaping  gases  between  the  two  types  of  furnace 
only  differed  by  7   C. 

The  quantity  of  carbon  in  the  gases,  as  judged  by  its  relation  to  the 
nitrogen  present,  was  precisely  the  same  in  both. 

Samples  of  the  gases  were  taken  over  2£  to  3  hours.  In  the  80  ft.  furnace 
the  carbon  as  CO.,  was  as  1  to  2 '87  as  CO,  and  in  the  103J  ft.  furnace  it  was 
as  1  to  2-S6. 

From  this  I  concluded  that  it  was  a  mistake  to  imagine  that  there  was  any 
such  difference  in  the  consumption  of  coke  as  had  been  supposed,  an  opinion 
which  was  confirmed  by  subsequent  events.  It  is  perhaps  only  right  to 
observe  that  the  loftier  furnaces  were  being  driven  below  the  speed  I 
should  have  thought  best  adapted  for  economy  of  coke,  that  is,  instead  of 
running  22  tons  per  week  per  1,000  cub.  ft.  of  capacity,  they  were  only 
giving  18  tons. 

We  may  therefore  infer,  that  raising  a  furnace  beyond  a  certain  height, 
such  height  varying  according  as  the  iron  oxide  parts  more  or  less  easily 
with  its  oxygen,  is  useless.  The  reason  is  that  the  zone  of  reduction,  and 
therefore  of  heat  generation,  has  its  position  raised  with  each  needless  increase 
in  the  altitude  of  the  structure,  whereby  the  temperature  of  the  gases  remains 
unchanged,  and  the  loss  from  this  cause  continues  unaltered. 

Before  leaving  the  question  of  capacity  of  furnace  I  would  say  that,  while 
there  may  be  some  advantages  connected  with  colossal  furnaces,  I  greatly 
doubt  whether  economy  of  fuel  can  be  justly  reckoned  among  them.  In  my 
opinion  a  height  of  80  ft.,  and  a  capacity  of  10,000  cub.  ft.,  suffice  for  all  wo 
can  expect  in  this  direction,  when  smelting  the  ore  of  Cleveland. 


On  .recent  Increases  in  the  Temperature  of  the  Blast. 

When  it  was  ascertained  at  the  Clarence  Works  that  air  at  a  temperature  of 
535°  C.  had  enabled  us  to  produce  a  ton  of  iron  in  our  48  furnaces  with  about 
25  cwt.  of  coke,  experiments  were  set  on  foot  to  introduce  the  regenerative 
system,  as  it  had  been  named  by  Siemens,  for  heating  the  blast.  This  was 
done  in  the  hope  that  an  amount  of  heat  could  be  introduced  into  the  furnace 
beyond  the  power  of  iron  pipes  to  supply  it.  Mr.  E.  A.  Cowper,  largely 
assisted  by  Mr.  Charles  Cochrane  had,  I  afterwards  learnt,  made  considerable 
progress  in  the  same  direction  previous  to  my  trials,  and  to  these  gentlemen 
we  are  indebted  for  the  successful  introduction  of  what  is  uow  well  known 
as  the  "  brick  stoves." 

Impressed  as  I  had  been  and  still  was  with  the  desirability  of  an  alteration 
in  the  construction  of  the  hot  blast  stoves,  [  never  could  see  my  way  to  adopt 
the  opinions  entertained  by  some  of  my  colleagues  in  the  trade,  as  to  what 
was  capable  of  accomplishment  by  this  new  form  of  apparatus  From 
13  to  16  cwt.  of  coke  of  average  Durham  quality  was  not  infrequently  spoken 
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of  as  sufficing  to  produce  a  ton  of  Cleveland  iron,  my  own  expectations  being 
limited  to  about  20  cwt. 

The  facts  and  figures  which  have  been  set  forth  in  these  pages  render  it  easy 
to  judge  of  the  difficulties  in  reducing  the  coke  consumed  below  a  certain 
point.  For  the  purpose  of  illustrating  this  I  have  followed  the  same  mode 
of  calculation  as  that  adopted  in  the  tables,  on  the  supposition  that  18  cwt. 
per  ton  of  metal  was  the  weight  consumed.  With  the  reduction  in  the 
quantity  of  coke,  9  cwt.  of  limestone  instead  of  I0J  and  11  cwt.  have  been 
assumed  as  the  quantity  to  be  used.  It  is  not  necessary  that  more  should  be 
done  than  remind  the  members  of  the  changes  consequent  upon  using  a 
smaller  quantity  of  coke  and  ilux.  What  does  concern  us  is,  that  the  18  cwt. 
of  coke  producing  the  theoretical  quantity  of  5  '  97  cwt.  of  carbon  in  the 
form  of  dioxide,  and  the  remainder  as  monoxide,  will  give  1  of  C  as  CO.,  to 
1  •  81  as  CO,  in  respect  to  the  possibility  of  which  some  doubt  may  be 
entertained  in  smelting  Cleveland  ore.  One  thing,  however,  is  certain,  the 
blast  would  lie  considerably  lower  in  quantity  than  anything  hitherto  readied 
in  Cleveland  under  similar  circumstances.  The  weight  would  be  only 
77  '  97  cwt.  per  ton  of  metal,  and  to  supply  the  complement  of  heat  required, 
10', 900  calories  would  be  needed  in  the  blast,  equal,  therefore,  to  a  temperature 
of  914°  C.  This,  I  take  it,  would  be  extremely  difficult  with  the  present  hot- 
air  apparatus,  even  of  brick,  to  secure.  To  show  how  rapidly  this  obstacle 
increases  with  each  diminution  in  the  coke,  I  have  estimated  that  for  16  cwt. 
of  coke  to  the  ton  of  iron,  which  has  been  named  as  possible,  the  blast  would 
weigh  only  67  '72  cwt.,  and  that  then  a  temperature  of  1,005°  C.  in  it  would 
have  to  be  secured. 


Economy  of  Fuel  in  Furnaces  of  most  Modern  Construction. 

We  may  now  abandon  mere  speculation  as  to  what  may  be  done  in  further 
economy  of  fuel  in  smelting  ore  of  the  Cleveland  character,  and  confine 
ourselves  to  what  has  been  accomplished.  Column  D.  affords  such  an  example 
when  in  a  furnace  90  ft.  in  height,  and  a  capacity  of  33,488  cub.  ft.,  a  ton  of 
iron  was  said  to  have  been  produced  with  19  ■  69  cwt.  of  coke.  It  may 
further  be  remarked  that  the  analysis  of  the  gases,  made  by  the  Clarence 
chemist  Mr.  Rochall,  confirmed  this  statement.  The  temperature  of  the  blast 
was  ascertained  to  be  710°,  but  it  does  not  appear,  for  a  complete  under- 
standing of  the  workings  of  tins  furnace,  more  need  be  said  than  a  reference 
to  the  particulars  as  they  are  to  be  found  in  the  two  columns  D.  in  Tables  I. 
and  II. 

The  column  E.  is  one  of  the  Clarence  furnaces,  80  ft.,  with  a  capacity  just 
about  half  that  of  D.,  15,500  cub.  ft.  The  coke  consumed  is  a  little  higher 
than  under  13.  ( ■  30  cwt.),  but  it  has  to  be  observed  that  when  working  with 
such  high  loads  of  mineral  upon  the  coke,  we  may  expect  some  trilling 
fluctuations  in  respect  to  the  fuel  consumed.  Still,  I  am  not  prepared 
positively  to  deny  that  the  extra  dimensions  of  D.  may,  at  such  high 
blast  temperatures,  have  a  trifling  advantage.  At  the  same  time,  this  is 
doubtful. 

Quantity  of  Fuel  required  in  Connection  with  the  Use  of  Limestone 

on  Lime. 

In  directing  our  attention  to  the  manner  in  which  the  heat  in  the  blast 
furnace  is  disposed  of,  we  cannot  fail  to  be  struck  with  the  share   rendered 
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necessary  by  the  presence  of  the  carbon  dioxide  liberated  from  the  limestone. 
This  is  particularly  evident  in  the  old  type  of  furnace  as  set  forth  in 
columns  A.  and  B.  of  the  tables.  There  is  the  loss  of  carbon  of  the  coke  due 
to  the  action  upon  it  of  the  carbon  dioxide  set  free,  and  also  the  heat 
required  to  expel  and  decompose  this  gas. 

The  sum  of  the  items  connected  with  the  use  of  limestone  amounts  in  the 
cold  blast  furnace  A.  to  5  ■  04G  cwt.  of  coke,  and  in  B.,  blown  with  hot  air,  to 
3  •  29  cwt.  This  is  exclusive  of  a  loss  of  carbon  carried  off  by  the  liberated 
dioxide  from  the  flux,  it  is  to  be  feared  that  in  olden  time  we  did  not' 
realise  the  full  extent  of  the  evil,  but  knowing  generally  that  heat  was  neces- 
sary to  drive  off  the  C02  in  a  limekiln,  it  was  assumed  that  a  saving  might 
be  effected  by  previous  calcination  of  the  flux,  without  much  or  indeed  any 
calculation  what  that  saving  might  amount  to.  It  happened  in  the  old  type 
of  furnace  —  say,  48  ft.  in  height — that  the  heat  carried  off  in  the  gases 
represented  4  ■  99  cwTt.  of  coke  in  the  hot-blast  furnace  and  8  ■  85  cwt.  in  that 
blown  with  cold  air.  There  was,  therefore,  heat  enough  and  to  spare  with 
such  a  loss  at  the  throat  to  effect  at  all  events  some  economy.  In  a  paper 
read  before  the  Iron  and  Steel  Institute  in  1875,  I  showed  that  the  saving 
was  under  1£  cwt.  of  coke,  and  it  was  then  proved  that  a  portion  of  the 
difference  between  practice  and  theory,  i.e.,  imperfect  theory,  arose  from  the 
imperfect  mode  of  burning  the  lime,  by  which  a  considerable  portion  of  the 
carbon  dioxide  was  still  left  in  the  flux.  We  shall  see  when  we  come  to 
consider  the  action  of  a  furnace  using  well  calcined  lime  to  what  this  difference 
between  calculation  and  experience  was  owdng.  Still  1A  cwt.  of  coke  was  worth 
something,  at  the  same  time  it  must  be  remembered  that  this  saving  was  only 
effected  by  burning  probably  double  this  weight  of  coal  in  the  limekiln, 
probably  nearer  4  cwTt.  than  3.  But  paying  3s.  or  4s  for  small  coal  and  10.« 
for  coke  left  a  margin,  and  therefore  the  plan  was  not  infrequently  adopted 
When  the  large  furnaces  came  into  use  it  was  perhaps  to  be  expected,  if  for  no 
other  use  than  for  information's  sake,  that  burnt  lime  should  be  tried  in  them. 
At  the  same  time,  as  the  heat  carried  away  in  the  gases  was  only  about  half  its 
former  quantity,  there  was  no  longer  the  margin  out  of  which  the  additional 
wrork  could  be  performed,  i.e.,  instead  of  the  heating  power  of  4-99  cwt.  of 
coke  being  in  the  escaping  gases  as  happened  in  a  48  ft.  furnace  blown  with  air 
at  4fSo°  C.,  there  was  only  that  of  2  ■  49  cwt.  in  the  gases  of  an  80  ft.  furnace 
with  blast  at  the  same  temperature.  The  trials  at  the  Clarence  Works,  of  which 
full  particulars  were  published  at  the  time,  gave  such  results  as  led  to  their 
abandonment  by  my  firm,  which  was  followed  by  my  late  friend  Edward 
Williams,  who  confirmed  the  conclusions  laid  down  in  the  discussion  which 
followed  the  reading  of  the  paper  on  the  subject. 

A  dozen  years  afterwards  the  use  of  caustic  lime  again  found  favour  in 
Cleveland,  but  it  speedily  disappeared.  This  was  admitted  by  its  former 
advocates  upon  a  recent  occasion,  when  entire  success  attending  its  application 
was  alleged  to  have  been  achieved  at  a  Middlesbrough  furnace.  I  will  shortly 
give  the  reasons  for  my  believing  that  the  results  then  communicated  were 
not  conclusive  of  any  economy  having  been  realised  in  this  new  trial. 

The  experiment  was  made  in  a  furnace  76  ft.  high,  with  a  capacity  of 
20,454  cub.  ft.  When  working  upon  raw  limestone,  it  was  alleged  to 
have  consumed  23  '28  cwt.  of  coke  per  ton  of  metal,  and  on  lime,  19  ■  49  cwt., 
the  saving  thus  stated  being  3-79cwrt.  The  comparison  involves,  in  my 
judgment,  a  fallacy  at  the  outset,  for  such  a  furnace,  using  limestone,  ought, 
with  its  blast  heated  to  765  ,  to  have  produced  a  ton  of  iron  with  less  than 
21 A  cwt.  of   coke.     The  saving  then,  in  reality,  was  less  than  2  cwt.,  instead 
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of  3  •  79  cwt.  So  far  back  as  1875, 1  not  only  showed  that  in  SO  ft.  furnaces 
there  was  no  economy  in  using  caustic  lime,  but  the  reasons  of  its  failure  in 
this  respect  were  described. 

Caustic  lime,  as  is  well  known,  on  exposure  at  ordinary  temperatures, 
attracts  C02  from  the  mere  trace  contained  in  the  atmosphere.  Of  course, 
this  absorption  is  much  more  rapid  in  gases  containing,  like  those  escaping 
from  a  blast  furnace,  about  12  per  cent,  of  their  volume  of  this  gas,  and  the 
rate  of  absorption  is  further  greatly  accelerated  at  higher  temperatures,  but 
short  of  what  is  required  to  convert  limestone  into  lime.  What  takes  place 
then  in  the  upper  region  of  the  blast  furnace,  when  caustic  lime  is  used,  is  a 
re-absorption  by  the  lime  of  the  carbon  dioxide  produced  by  the  reduction  of 
the  ore.  The  calcium  carbonate  thus  formed,  on  rea  -hing  the  hotter  zones 
of  the  furnace,  loses  its  CO.,,  and  an  action  is  set  up  precisely  the  same  as  if 
limestone  had  been  used,  so  far  as  the  dissociation  of  carbon  dioxide  is 
concerned.  The  figures  given  in  the  paper  descriptive  of  these  fresh  trials, 
however,  indicate  the  decomposition  of  a  larger  quantity  of  this  higher 
oxide  of  carbon  than  when  limestone  in  its  native  condition  is  employed. 
This,  in  all  probability,  is  increased  by  an  undoubted  generation  of  heat 
produced  in  the  reducing  zone  by  the  union  of  carbon  dioxide  with  the 
lime.  However  this  may  he,  there  is  the  fact  of  the  particular  furnace  in 
which  the  trial  was  made  containing  per  tun  of  iron  only  4  ■  33  cwt.  of  carbon 
as  dioxide  in  tlie  gases,  instead  of  a  quantity  approaching  G  cwt.  A  consequence 
of  this  disturbance,  in  spite  of  a  very  high  temperature  of  blast,  is  a  great 
falling  off  in  calorific  power  of  the  coke.  I  give  the  results  of  columns  E. 
and  F.  to  illustrate  the  nature  of  this  decline  of  power : — 


Sources  of  Heat  per  Unit  of  Coke. 

E.  Clarence  Furnace 
of  80  ft.,  15,600  cub.  ft., 

Blast  704.  nsin£ 
19-99  Cwt.  or  Coke  per 

Ton  of  Iron. 

1''.  Furnace, 78  ft. 

High,  ■jiij.-.i  cub. ft, 

Blast  766,  and  using 

10-49  Cwt.  di  Coke  per 

Ton  of  Iron. 

2,032 
1.G72 

727 

2,120 

Conversion  of  portion  of  this  C  as  CO  into  COa 

1,244 
738 

4,431 

4,102 

Weight  of  C  as  CO  to  each  unit  of  C  as  COs  in  the 

1              2'IS 

2-94 

It  happens  that  the  Cleveland  stone  contains  usually  such  a.  quantity  of 
lime  that  something  like  3  cwt.  of  this  earth,  from  this  cause,  finds  its  way 
into  the  furnace  for  each  ton  of  iron  produced.  It  appears,  however,  that  the 
lime  is  in  such  a  state  of  combination  as  not  to  he  affected  by  CO.,.  This 
was  proved  experimentally  when  a  mere  trace  of  the  carbon  dioxide  was 
absorbed  by  the  calcined  ore. 


General  Conclusions. 

In   answer   to  those  who,  in  order  to  effect   further   economy  in   the  con- 
sumption of  coke   in   the   blast    furnace,  recommend    the    use  of   furnaces   of 
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groat  height  and  large  dimensions,  who  advocate  the  use  of  caustic  lime,  and 
insist  on  imparting  unmanageable  heat  to  the  blast,  I  would  beg  attention 
to  the  lessons  taught  by  the  example  given  under  column  E.  There,  a 
furnace  of  15,500  cub.  ft.  capacity,  blown  with  air  at  a  comparatively 
moderate  temperature,  ami  using  raw  limestone,  compares  favourably  with 
furnaces  twice  its  size  with  a  much  hotter  blast  and  deriving  such 
advantages  as  calcined  limestone  is  regarded  as  being  capable  of  affording. 

I  am  very  far  from  undervaluing  the  veiy  great  importance  of  the  lessons 
taught  by  the  various  trials  made  with  the  view  of  reducing  the  cost  of 
producing  pig  iron.  There  is  no  doubt  the  iron  trade  is  under  very  great 
obligations  to  those  who,  at  considerable  expense  and  trouble  to  themselves, 
have  given  us  the  benefit  of  their  experience,  without  which  almost  all 
speculation  is  useless. 


Experimental  Work,  and  inferences  drawn  therefrom. 


When  the  feasibility  of  heating  the  air  to  750°  had  been  demonstrated,  and 
the  great  expectations  as  to  its  future  influence  on  the  iron  trade  was  dwelt 
upon,  I  ventured  to  urge  the  difficulty  just  referred  to:  the  difficulty  being 
a  rapidly-increasing  temperature  in  the  blast  chiefly  arising  from  a  reduced 
volume  of  air  having  to  cany  a  larger  quantity  of  heat.  There  were,  however, 
other  questions,  but  of  a  purely  chemical  character,  which  it  seemed  to  me 
might  impose  a  limit  to  the  economy  expected  from  the  use  of  a  more  intensely 
heated  blast  than  had  hitherto  been  in  use.  This  limit  I  conceived  might  be 
established  from  the  known  oxidising  power  of  carbon  dioxide  on  metallic 
iron,  particularly  when  the  latter  is  in  the  spongy  state.  This  evidently, 
under  certain  conditions  as  to  temperature,  could  not  fail  to  weaken  if  not  to 
arrest  the  reducing  power  of  the  carbon  monoxide.  There  was  also  the 
faculty  possessed  by  heated  carbon  to  decompose  the  dioxide  generated  by 
the  reduction  of  the  oxide  of  iron.  The  full  force  of  this  reflex  action  is  easy 
to  perceive  when  it  is  remembered  that  for  every  unit  of  carbon  so  treated 
the  heat  of  2  •  33  units  in  the  form  of  monoxide  is  required  to  take  its  place. 

I  propose  now  to  give  a  brief  abstract  of  some  experiments  upon  which  the 
conclusions  set  forth  in  these  pages  have  been  founded. 

It  was  ascertained  that  at  200'  C,  the  ferric  oxide  in  Cleveland  calcined 
ironstone  begins  to  lose  its  oxygen,  but  the  action  is  faint ;  at  210°  it  became 
marked,  and  at  225°  it  was  rapid. 

The  following  shows  the  starting  points  of  the  action  of  reduction  on 
different  varieties  of  oxide  : — 


Lowest  Temperature 
ut  which  COa  appeared. 


Temperature  of 
Marked  Action. 


Pure  precipitated  Fe203 

Fe203  obtained  by  calcining  FeN03 
Calcined  Cleveland  ore  (Fe203)  . . . 
Fe._,Oa  obtained  by  calcining  FeS04. 


°C. 
141 

145 

199 

208 


°C. 
119 

210 
216 
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The  percentage  of  oxygen  lost  in  seven  hours  by  specimens  simultaneously 
heated  in  a  vessel  to  about  417"  C.  and  exposed  to  a  current  of  CO  :  — 

Orijriiml  <  >\>  gen 
Removed^ 

Per  Cent. 

( lalcined  Cleveland  ore 9-4 

I'e.i ),  got  from  calcined  mm  sulphate 61-7 

l'Y_.<  >3  precipitate • .  •  •     66'  7 

IV. (  >3  from  calcined  iron  nitrate 72-  7 

Exposure,  in  a  similar  vessel,  to  CO  at  a  temperature  of  431°  gave  the 
following  results  : — 


Percentage  of  Iron. 


Calcined  spathose  ore 

Elba  specular  me 

Lancashire  haematite 

Calcined  Cleveland  ore 
Pure  precipitated  F%03  . . . 
!■', ■,.( >,  from  calcined  PeS(  ', 


51-7 
GG'8 
66-6 
40-0 
70-0 
70-0 


Original  Oxygen 
ltemoved. 


Per  Cent. 
15-4 

16-8 

35-9 

37-3 

■49-2 
608 


By  slowly  passing  CO  over  an  excess  of  Cleveland  calcined  ore,  the  gas  was 
converted  into  C02,  but  of  the  oxide  of  iron  only  5"25  of  its  oxygen  was  removed. 

At  a  temperature  of  300°  pure  carbon  dioxide  was  passed  over  pure  spongy 
iron  without  change,  but  at  the  melting  point  of  zinc  (417°)  the  action  was 
very  rapid.  The  metal  was  oxidised  and  the  gas  was  almost  entirely 
converted  into  carbon  monoxide. 

Hard  Durham  coke,  silvery  in  appearance,  is  only  slowly  affected  by 
carbon  dioxide  at  a  bright  red  heat,  but  at  the  temperature  near  the  tuyeres  of 
a  blast  furnace  the  change  majr  be  regarded  as  instantaneous.  On  the  other 
hand,  soft  dull-looking  coke  is  affected  by  carbon  dioxide  in  the  much  lower 
temperature  of  the  reducing  zone.  The  usual  proportion  of  C  as  C02  to  C  as  CO 
is  as  1  to  2*6  in  an  80  ft.  furnace  receiving  its  blast  at  485°.  Under  the 
same  circumstances,  but  using  soft  coke,  it  became  as  1  to  2  •  82. 

A  mixture  of  2  vols,  of  CO  and  1  of  COa  (1  C  as  C02  to  2  C  as  CO  by 
weight)  and  another  of  3  vols,  of  CO   to    1    of  0O2,  were   passed   through  a 


vessel  containing  the  following  substances 

the  temper 

iture  being 

417°  C.  :— 

Loss  pee  Cext.  op  Oeiginal  Oxygen. 

— 

2  Vols.  CO. 
1  Vol.  CO,. 

a  Vols.  co. 

1  Vol.  CO,. 

3  Vols.  CO. 
1  Vol.  CO,. 

S  Vols.  CO. 
1  Vol.  CO,. 

51  Hours 
Exposure, 

Hi  Hours 
Exposure. 

5  Hours 

Exposure. 

101  Hours 
Exposure. 

Calcined  Cleveland  ore  ....    Loss  of  O 
Fe303  from  pure  nitrate  ...            „ 

FfX>3  from  calcined  FeS04.            „ 

Per  Cent. 
09 

2-4 

2-9 

3-4 

Per  Cent. 
4-3 

16-2 

14 -U 

Per  Cent. 
1-9 

20-6 

Per  Cent. 
29-3 

38' G 
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Recently  the  following  experiments  were  made.  A  mixture  of  1  vol.  CO., 
and  2  vols.  CO  were  passed  for  40  hours  over  calcined  Cleveland  ore  ;  the 
temperature  varying  from  400J — 480°,  the  average  being  441° : — 




^S^             Common  after 
Exposure. 

No.  2 

Composition  after 

Exposure. 

41-44 
17-71 
Nil. 

40-85 

43-02 

1 1  •  09 

1-70 

42-  ft!) 

43  "'O 

13'22 

1-00 
42-58 

100-00                                 100-00 

100-00 

In  No.  1  the  loss  of  original  oxygen  was  33  ■  99  per  cent,  in  40  hours  ;  and 
in  No.  2,  25  ■  35  per  cent,  in  15  hours,  the  temperatmre  in  the  latter  varying 
from  430°  (o  470°.  In  it  2  grins,  were  exposed  to  a  current  of  the  mixed 
gases,  continued  for  5  hours,  during  which  550  cc.  were  passed  over.  This 
was  done  three  times  upon  the  same  specimen  of  ore,  the  loss  of  oxygen  being 
as  follows  : — 

Gruis. 

After  the  first  exposure •  0338 

After  the  second  exposure ■  0046 

After  the  third  exposure ■  0001 

Total  loss      •  0385 

A  mixture  of  30  vols,  of  CO.,  and  64  of  CO  was  passed  over  spongy  iron 
for  13i  hours,  the  temperature  being  one  of  bright  redness.  In  about  six 
hours  the  composition  of  the  gas  was  31  vols,  of  C02  and  69  vols  of  CO 
(1  of  C  as  COo  to  2  •  22  of  C  as  CO  by  weight),  after  which  no  further  change 
occurred. 

The  same  experiment  was  tried  at  a  white  heat,  tin-  mixture  at  the 
commencement  being  36  vols,  of  C0.2  and  64  of  CO.  In  two  hours  the 
composition  was  10  of  C02  and  90  of  _CO,  or  1  to  9  of  C  by  weight  in 
the  two  gases. 

A  large  number  of  experiments  of  a  similar  character  were  performed 
in  the  laboratory,  all  of  course  tending  to  show  the  antagonistic  tendencies 
of  the  two  gaseous  oxides  of  carbon  and  the  conditions  which  increased  or 
diminished  the  activity  of  each.  From  this  I  inferred  that  in  actual  practice, 
when  smelting  Cleveland  pig  iron  in  the  most  perfect  furnaces  we  possess,  the 
neutral  point  was  being  approached.  This  opinion  received  confirmation 
from  the  fact  that  on  exposing  Cleveland  calcined  ironstone  as  a  coarse 
powder  to  the  action  of  the  escaping  gases,  with  their  composition  of,  say, 
1  of  C  as  CO.,  and  2"  20  as  CO,  and  having  a  temperature  of  about  400°,  we 
were  approaching  the  limit  to  which  carbon  monoxide  could  deprive  such  an 
ore  of  its  oxygen.  By  this  is  meant  that  the  action  should  proceed  with 
sufficient  rapidity  for  reduction  to  be  largely  effected  before  the  ore  passed 
into  a  zone  of  the  furnace,  where  from  the  elevation  of  temperature  the 
carbon  dioxide  generated  would  resolve  into  CO  (CO.,  +  C  =  2  CO). 

When  a  mixture  of  ecmal  volumes  of  CO  and  C02  was  passed  at  a  bright 
red  heat  over  factitious  Fe2Os,  calcined  Cleveland  ore,  Lancashire  haematite, 
calcined  spathose  ore,  and  pure  spongy  iron,  all  the  ferric  oxides  were  reduced 
to  ferrous  oxide,  at  which  they  remained  stationary,  while  the  spongy  iron  was 
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oxidised  to  the  extent  of  becoming  also  FeO,  after  which  no  further  change 
took  place. 

The  following  trials  were  made  with  the  CO.,  in  excess,  and  in  which  I  leveland 
calcined  ore  was  exposed  under  the  conditions  named.  The  last  specimen 
was  Cleveland  ore  in  which  the  iron  had  been  completely  reduced  by  II. 


co. 

CO* 

Temperature. 

Loss  of  original  O. 

Period  of  Exposure. 

Vol. 

1 

Vols. 
1-25 

42(i°  C. 

Per  Cent. 

Hours. 

if 

1 

2  ■  2 

Visibly  red. 

11-70 

H 

I 

4   0 

Full  red. 

15-70 

li 

1 

G-0 

Low  red. 

5-80 

■1 

1 

c-o 

Red  bent. 

G-00 

i 

1 

G-0 

Blight  red. 

87-00 
ot'0=  in  Fe.,U„  absorbed. 

3. 

■i 

At  a  temperature  of  417°  C,  C02  oxidises  spongy  iron,  but  in  a  mixture  of 
equal  vols,  of  CO  and  CO.,  this  action  is  entirely  arrested.  At  a  red  heat, 
however,  the  metal  was  rapidly  oxidised. 

From  what  has  preceded  it  may  be  inferred  that  a  position  of  stable 
equilibrium  exists  in  which  the  oxide  of  iron  ceases  to  lose  oxygen,  and  the 
mixture  of  the  two  gases  remains  unchanged,  the  point  of  stability  being 
affected  by  the  temperature. 

When  trials  were  made  at  the  blast  furnace,  the  following  information 
was  obtained  in  experimenting  with  a  furnace  having  a  capacity  of  25,500 
cub.  ft.  The  average  temperature  of  the  escaping  gases  was  312°.  The 
quantity  of  C02  varied  from  34  vols,  to  45  vols.  per  100  of  CO,  the  average  of 
13  trials  being  about  37^.  The  following  figures  show  the  percentage  of 
original  oxygen  removed  : — 


In  1  Hour. 

In  2  Hours. 

In  i  I  Hours. 

In  l-J  Hours. 

5-31 

6-10 

3-72 

5-71 

Chemistry  of  the  Reduction  of  Oxide  of  Ikon  in  the  Blast 

Furnace. 


It  is  now  time  that  wo  should  pass  on  to  the  concluding  remarks  I  have  to 
offer  in  reference  to  the  action  of  the  blast  furnace.  Reference  was  made  in 
my  opening  remarks  to  the  fact  of  this  not  1  icing  as  simple  in  its  character  as 
has  been  supposed.  Had  the  old  views  of  tin-  reduction  of  peroxide  of  iron  to 
the  state  of  metal  been  correct  it  would  have  been  expressed  by  the  following 
equations: — -We  must  suppose  FegOs  by  the  action  of  CO  brought  down  to 
a  state  of  oxidation  expressed  by  FexOy  +  i,  when  it  encounters  a  fresh 
portion  of  00,  which  will  be  designated  in  quantity  as  y  CO.  We  have 
thus — 

(«.)  Fe,0,  +  1  +    CO    =  FoxO,  +      CO, 
and  then 


(/,.)  FeA 


-1-  y  CO  =  x  Fe    +  y  CO, 
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Of  course,  for  reasons  already  stated,  there  is  and  must  be  an  excess  of 
CO  present,  it  being  considered  impossible  to  convert  all  the  CO  into  C02. 
In  or  near  the  hearth,  as  formerly  mentioned,  the  atmospheric  moisture, 
silicon,  phosphoric,  and  sulphuric  acids  part  with  their  oxygen,  the  metal 
absorbing  their  bases  along  with  a  portion  of  carbon  to  form  pig  iron. 

It  had  been  observed  by  Ebelmen  and  others,  and  largely  commented  on 
by  Percy,  that  there  appeared  an  excess  of  oxygen  at  the  tuyeres,  i.e.,  there 
was  mure  than  the  quantity  corresponding  with  the  nitrogen  and  moisture 
of  the  atmospheric  air  which  entered  at  the  tuyeres.  This  observation  has 
since  been  confirmed  by  my  own  observations  and  those  of  others.  So  far, 
however,  as  I  have  been  able  to  discover,  an  accompanying  increase  of  carbon 
in  the  gases  had  altogether  escaped  notice.  Without  any  knowdedge  of  what 
had  been  done  by  Schinz  and  others  in  connexion  with  the  splitting  up,  in 
presence  of  iron  and  its  oxides,  of  carbon  monoxide  into  carbon  and  carbon 
dioxide,  I  became  aware  of  the  fact  that  in  exposing  iron  ore  to  the  escaping 
gases  of  a  blast  furnace,  there  was  a  copious  deposition  of  a  black 
substance  which  became  as  it  were  infiltrated  in  the  ore,  and  which  was 
found  to  be  carbon.  This  discovery  was  followed  up  at  a  very  great 
length  of  laboratory  examination  of  the  phenomena  connected  with  this 
reaction,  and  in  this  I  had  the  assistance  of  Dr.  C.  R.  Alder  Wright.  These 
have  been  described  elsewhere*  I  shall  in  consequence  content  myself  with 
a  simple  enumeration  of  the  reactions  themselves  of  C02  and  CO  on 
metallic  iron  and  its  oxides  : — 

Action  of  C03  on  Spongy  Iron. 

This  is  the  converse  of  that  set  forth  in  the  previous  equations,  the  metal 
being  reoxidised  with  the  reduction  of  the  C03  to  CO.  The  two  equations 
are  thus  expressed' : — 

(1)  x  Fe      +  y  C03  =  Fe,0„       +  y  CO 
and  then 

(2)  Fe,0,  +     C02  =  Fe,0,+i  +      CO 

Action  of  CO  on  Spongy  Ikon   or  partially  reduced  Oxide  of  Iron. 
When  the  metal  in  the  conditions  named,  is  exposed  to  a  current  of  CO  at 
certain  temperatures,  pure  C  is  precipitated  with  absorption  of  some  0  by  the 
metal  or  its  sub-oxide  : — 

(3)  Fe,0„  +  CO     =  Fe,0,+1  +  C 
or 

(4)  x  Fe     +  y  CO  =  Fe,0„      +  y  C 

At  other  temperatures  the  additional  oxygen  thus  taken  up  is  removed 
and,  as  regards  the  carbon  monoxide,  the  equations  a  and  b  express  the 
change,  viz.  :—  (5)  2  CO  =  C  +  C  0, 

It  may  also  happen  that  at  higher  temperatures  the  liberated  carbon  may 
completely  reduce  the  iron  oxide  as  follows  : — 

(6)  C  +  FerO„+1     =  Fe.,.0,     +  CO 

(7)  C  +  2  Fe,0„+i  =  2  FexOy  +  CO., 
(8)7/C+FecO„        =  a;Fe        +  y  CO 

At  last,  when  the  heat  is  raised,  the  carbon  liberated  may  be  dissolved  1  y 
CO,  formed  in  some  of  the  previous  reactions,  and  wre  get  : — 

(9)  C  +  C02  =  2  CO 

*  Chemical  Phenomena  of  Iron  Smelting  air!  Principles  of  the  Manufacture  of  Iron  and  Steel. 
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It  seems  highly  probable  that  the  changes  set  forth  in  the  preceding 
equations  afford  an  explanation  to  the  phenomena  which  excited  so  much 
surprise  in  the  mind  of  my  late  friend  Dr.  Percy.  The  two  following  sets  of 
analyses  exhibit  the  composition  of  the  gases  of  an  80  ft.  furnace  taken  at 
different  levels.  The  observations  contained  in  No.  1  were  made  wben  raw 
limestone  was  being  used,  whereas  in  No.  2  the  flux  had  been  previously 
calcined  ;  hence  the  difference  in  the  quantities  of  O  and  C  throughout.  The 
figures  given  express  cwt.  per  ton  of  iron  produced  :  — 


Temperature. 


Oxygen,  No.  1  Carbon. 


Oxygen,  >'o.  2  Carbon. 


Escape  pine  

Depth  below  surface  of  minerals  8^  feet 
18     „ 

57     „ 

62\   „ 

Four  feet  above  floor  of  hearth    68     „ 


J 


250°  C. 
450°  C. 
780° 
Bright  red. 

Very 

bright  red, 
gradually 

increasing 

to  white 

heat. 


33-40 
26-18 
24-12 
2G-24 
25-26 
25-16 
25-01 
27-56 


20-96 

29-00 

18-52 

25-00 

18-14 

24-70 

18-36 

24  •  65 

1892 

24-72 

18-62 

24-14 

18-78 

24-74 

20-26 

26-96 

20-28 
17-23 
17-32 
17-42 
18-08 
17-98 
17-80 
19-34 


After  making  allowance  for  the  oxygen  separated  from   the  metalloids  and 
atmospheric  moisture,  there  remains  about  2  -04  cwt.  of  this  gas  for  every  ton 
of  iron  made.     At  the  same  time  there  is  an  increase  between  the  same  points 
(62  ^  ft.  level  and  68  ft.  level)  of  about  1  ■  65  cwt.  of  cai-bon. 
Other  examples  gave  per  ton  of  iron  : — 

Increase  at  taye.es  of  O  cwt 1-45  -    1-81   -  2-22 

C     , 105   —    2-68   —    1-91 


The  differences  in  oxygen  were  thus  estimated  : — 


Quantity  actually  found  in  gases  in  first  ease  given. .  . 

Less  corresponding  to  nitrogen  present 

Present  in  P„Oi  -39— S(\  -55— SiO  '55  reduced 

Separated  from  lime  to  form  CaS  in  slag 

From  moisture  in  blast 


Cwt. 
27*56 


22  •  65 
1-49 


■66 


25-52 


M'4 


As  regards  Cailletet's  experiment  quoted  byRoscoe  and  Schorlemmer,  from 
which  the  production  of  solid  carbon  in  the  hottest  part  of  the  furnace  is 
inferred,  this  phenomenon  was  ascribed  by  the  first  named  chemist,  and 
continued  by  St.  Claire  Deville,  as  being  due  to  the  dissociation  of  carbon 
monoxide  by  the  intense  temperature  in  the  crucible. 

One  of  the  analyses  cited  by  Cailletet  in  support  of  this  view  will  be  made 
use  of  for  the  purpose  of  examination.  The  sample  of  gas  was  gathered 
from  a  furnace  in  which  charcoal  was  used,  and  consisted,  by  weight,  of: — 


Free  Oxygen. 


17-03 


Hydrogen. 


Carbon  Monoxide. 


0-12 


2 -OS 


I'Mrbim  Iiii'xi.le. 


Nitrogen. 


4-61 


76-16  =    100 
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The  total  oxygen,  free  and  combined,  almost  exactly  corresponds  with  the 

nitrogen,  as  the  two  gases  exist  in  atmospheric  air.  Of  carbon  in  the 
gaseous  condition,  there  was  only  about  one-tenth  of  the  usual  quantity 
found  in  the  gases  taken  from  the  crucible  of  a  blast  furnace.  Such  carl  ion 
as  Oailletet  collected,  lined  the  pipe  used  for  withdrawing  the  gases  for 
analysis.  If  the  explanation  of  the  French  chemists  lie  correct,  the  entire 
specimen  of  the  gas,  of  which  the  composition  is  given  above,  must  have  had 
nine-tenths  of  its  carbon  precipitated  from  the  carbon  oxides,  while  being 
maintained  at  the  necessary  temperature  by  the  combustion  of  the  adjacent 
fuel.  This  is  inferred  from  the  fact  that,  in  the  specimen  itself,  the 
unburning,  as  it  were,  of  90  per  cent,  of  the  carbon  it  contained  must  have 
been  accompanied  by  a  great  cooling  of  the  gases  immediately  concerned  in 
the  change.  There  are,  it  seems  to  me,  obvious  difficulties  in  accepting  this 
as  a  condition  of  things  likely  to  occur  in  the  hearth  of  any  blast  furnace. 

Now  I  have  observed  when  a  furnace  is  blown  out,  that  there  is,  not  only 
in  the  zone  of  greatest  heat,  but  far  above  it  and  in  a  comparatively  cool 
position,  a  copious  deposit  of  fine  carl  ion.  This  I  have  hitherto  ascribed  to 
the  dissociation  of  monoxide  by  iron  or  its  suboxides,  in  the  manner  already 
mentioned.  May  not  that  noticed  by  Cailletet  have  been  liberated  from  the 
ore  under  the  circumstances  just  mentioned  !  permeated,  as  we  know  it 
becomes,  with  carbon.  This  separation  I  am  supposing  may  take  place  as 
the  reduced  ore  fuses  at  or  near  the  tuyeres,  ami  that  the  free  oxygen 
in  reality  was  obtained  from  a  point,  where  the  blast  had  not  had  time  to 
combine  with  more  carbon  than  that  represented  by  the  small  quantity, 
mentioned  in  Cailletet's  researches  in  the  form  of  CO  and  C02. 

This  dissent  from  the  opinions  of  such  distinguished  chemists  is  expressed 
with  much  hesitation,  but  I  venture  to  submit  it  as  an  alternative  explanation 
which  perhaps  merits  notice. 

For  reasons  already  adduced,  the  presence  of  carbon  dioxide  in  the  gases 
From  a  blast  furnace  constitutes  an  important  feature  in  its  action.  Having 
regard  to  the  thermal  conditions  of  its  interior,  I  see  no  grounds  for  hoping 
that  the  quantity  5  ■  97  cwt.  per  ton  of  iron  can  be  materially  increased.  This 
figure,  however,  is  liable  to  fluctuation  with  differences  in  the  composition  of 
the  pig  iron,  it  being  based  on  metal  containing  93  per  cent,  of  Fe.  Percy 
mentions  one  of  96  "  274  per  cent.,  for  which  the  equivalent  of  C  as  CO>  would 
be  6  ■  18  instead  of  5  :  97. 

It  may  be  useful  to  consider  the  obstacles  to  an  increase  of  C02  beyond  the 
points  just  named.  It  is  possible,  chemically  speaking,  to  completely  convert 
CO  into  C03  in  reducing  iron  oxide,  but  practically  in  a  blast  furnace  I  regard 
it  as  impossible.  Experimentally  it  has  been  proved,  in  the  case  of  Cleveland 
ore,  how  slow  the  operation  is  when  the  reducing  power  of  2  vols,  of  CO  is 
opposed  by  1  vol.  of  C02  at  temperatures  below  480  C.  An  increase  in  the 
CO2  would  augment  this  inconvenience,  and  in  that  way  the  reduction  of  the 
ore  might  be  delayed,  until  the  mineral  arrived  at  a  level  in  the  furnace 
where  the  heat  would  resolve  any  C03  which  was  formed  into  CO. 

Let  us,  however,  imagine  an  increase  in  the  proportion  of  C03  to  be 
practicable  under  circumstances  where  the  work  in  the  crucible  permitted  it. 
Suppose  the  coke  to  be  reduced  in  quantity,  and  the  deficiency  in  heat 
to  be  made  up  by  an  increase  in  C02,  generated  in  the  reducing  zone.  The 
position  of  this  zone  is  such  that  much  of  the  heat  generated  therein  would 
be  carried  off  in  the  escaping  gases.  But,  for  the  fusion  of  the  slag  and 
iron,  &c,  a  certain  amount  of  heat  is  required  in  the  hearth,  which  has  to 
be  supplied  by  a  given   quantity  of   coke  burnt  with   heated   air,     Diminish 
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this  and  disaster  is  sure  to  follow.  It  happens,  however,  that  there  are  to 
be  found  ores  so  constituted  that  the  work  in  the  hearth  is  very  much  less 
than  with  a  mineral  resembling  that  of  Cleveland  and  others.  In  the  two 
tables  an  example  is  given  under  columns  H.,  of  the  truth  of  this  statement. 
In  it  grey  forge  iron  is  made  in  a  very  small  furnace  receiving  its  blast 
at  only  200°,  with  15-4-A  cvvt.  of  fuel.     It  is  true  this  fuel  is   charcoal,  but 

I  know  from  personal  inquiry  on  Lake  Superior,  in  Sweden,  and  in  Carinthia 
that  for  like  work,  this  form  of  fuel  is  not  more  effective  than  coke.  The 
advantage  of  the  position  will  be  seen  at  once  to  be  due  to  the  diminished 
amount  of  duty  involved  in  producing  the  ton  of  iron.  This  is  apparent 
enough  when  we  see  that,  instead  of  80,000  to  85,000  calories  being  absorbed 
as  in  smelting  Cleveland  ore,  61,208  calories  have  sufficed  for  the  Swedish 
furnace  given  under  columns  H.  in  the  two  tables.   o 

Through  the  kindness  of  my  friend  Professor  Akerman,  of  Stockholm,  I 
have  the  particulars  of   27  Swedish  furnaces,  all  using  charcoal.     Of  these, 

I I  show  a  larger  proportion  of  C  as  C02  than  I  have  ever  met  with  in  Great 
Britain,  where  the  proportion  50  vols,  of  C02  to  100  vols,  of  CO  is,  1 
suspect,  never  reached.  Below,  the  actual  vols,  of  C02  per  100  vols,  of  CO 
are  given,  and  in  some  cases,  along  with  the  cwt.  of  C  as  C02  the  weight  of 
charcoal  per  ton  of  pig  consumed,  &c.  are  inserted  : — 

Vols.CO;perl00vols.CO  .    504  56-2  56"3     58'4      60-4      60-9     61-2      68-3     69-1     75-10     85-3 

Owt-CjasCOapertonpig.   4.24  4-99  4-89  5-47     583 

„    charcoal     „         „      19-36  19-02  18-2     19-60  20-4     17-01   17-26  15-70  15-66   17-50  1544 

„    ore  „         „      36-36  4140 

„    limestone  „        „       3-24  2-60 

„    slag  produced     „       12-26  16-02 
1  of  C  as  CO.,  to  1C  as  CO.    1-98     1-78   1-77 

Temp,  of  blast  C 200°      300'     200' 

gases  C 400°      145° 

Height  of  furnace  . .  .feet  54  A       53i 
Weekly  make  per  1000  c.  ft. 
of  furnace  capacity,  tons.  40 -7     41-3  47  41-  6     41    1 

The  large  production  per  1,000  cubic  feet  of  furnace  space,  twice  that  of  the 
Cleveland  furnaces,  may  be  taken  as  chiefly  due  to  the  readiness  with  which 
these  Swedish  ores  part  with  their  oxygen. 

In  none  of  these,  it  will  be  seen,  does  the  C  as  CO.,  in  the  gases  amount  to 
what  is  commonly  found  in  tin-  furnaces  of  our  own  country,  reckoned  upon 
the  ton  of  iron  made. 

Cyanogen  in  the  Blast  Furnace. 

There  is  one  chemical  reaction  in  the  blast  furnace  which  merits  some 
notice,  viz.,  the  generation  of  cyanogen.  This  is  not  from  any  importance  the 
subject  as  yet  possesses  as  a  commercial  question,  because  the  quantity  so 
produced  is  not  large,  and  of  this  a  great  portion  is  decomposed  by  the  oxide 
of  iron  it  meets  with  in  the  upper  or  reducing  zone.  The  formation  of  this 
compound  of  carbon  and  nitrogen  is  doubtless  due  to  the  presence  of  soda  and 
potash  in  the  materials  used,  and  it  seems  highly  probable  that  these  alkalies, 
or  their  metallic  bases  in  the  form  of  sodium  and  potassium  cyanides  being 
volatilised  and  partially  deprived  of  their  cyanogen,  are  condensed  in  the 
upper  regions  of  the  furnace  and  then  returned  to  the  hearth  over  and  over 
again.  From  some  cause  the  amount  of  cyanogen  present  varies  considerably 
at  different  times,  the  point  of  generation  apparently  being  at  the  hearth. 
Below  i*  inserted  in  grammes  the  weight  found  per  cubic  metre  of  gas  on  six 


.  39-71 

39-13  36-44 

509 

5-47     4-36 

15'56 

15-15   12-01 

1-71 

1-65 

1-65        1-63 

1-46 

1-33      117 

200° 

170° 

300°      200° 
182° 
48| 

100° 

230°     200° 
225'     222' 
50>          42 
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consecutive  days,  four  feet  above  the  tuyeres,  ami  to  this  is  added  the  quantity 

remaining  in  the  gases  after  leaving  the  furnace  :  — 

Average. 

Grammes  per  cubic  metre 19-00     12-93     17-32     11-34     20-G1     9-16         15-06 

Grammes  in  escaping  gases. . .       4-00       C-60       3-J7       291        1'79     3-77  3-/7 

Upon  another  occasion  the  gases  were  examined  for  cyanogen  at  different 
depths,  with  the  following  results : — 

Height  above  the  health 8  feet.     24  feet.     02j  feet.     GO  feet.     Escaping  pipe. 

Grammes  per  cubic  metre 49-06       lo-76         7-67  5-94  4-73 

Having  regard  to  the  value  of  cyanogen  in  the  arts,  it  is  questionable 
whether  its  production,  in  the  way  described,  has  received  all  the  attention  it 
has  deserved. 

Ammonia  in  the  Blast  Furnace. 

In  furnaces  which  are  fed  with  coke,  small  quantities  of  ammoniacal  salts 
are  detected  in  the  ga.ses.  When  raw  coal  is  the  fuel  used,  compounds  of 
ammonia,  chiefly  sulphide,  are  given  ofl'  in  such  a  volume  that  the  gases  are 
passed  through  huge  condensers,  and  the  alkali  so  obtained  is  treated  with 
sulphuric  acid  and  delivered  to  commerce  in  the  form  of  sulphate.  The 
weight  of  this  substance  thus  obtained  amounts  to  about  50  lb.  per  ton  of  pig 
iron  made. 

Fume  given  off  from  Blast  Furnaces. 

After  the  gases  have  been  used  as  a  fuel  for  raising  steam  and  heating  the 
air,  there  is  emitted  from  the  chimneys  vast  volumes  of  white  smoke.  Of 
this  large  quantities  condense  in  the  flues,  &c,  and  its  removal  is  a  source 
of  some  expense.  Naturally  this  condensed  matter  varies  in  composition  and 
no  doubt  in  quantity  according  to  the  nature  of  the  ores  employed.  By 
means  of  an  air-pump  a  certain  volume  of  gas  from  a  Cleveland  furnace  was 
drawn  through  water.  The  matter  condensed  was  partly  insoluble  and  partly 
soluble  in  water,  about  half  of  each.     They  had  the  following  composition  : — 


.Silica    

Alumina  and  ferric  oxide    

Lime   

Magnesia 

Oxide  of  zinc    

Alkaline  salts 

Carbon  dioxide 

Chlorine 

Sulphuric  acid    

Sodium  and  potassium  carbonate: 
Loss  on  beating  


Insoluble  in  Water. 

Soluble  in  Water, 

11-00 

1-37 

10-76 

12-20 

2-OG 

Trace 

Trace 

Trace 

13-28 

4-58 

3-07 

.. 

7-00 

0-57 

0-59 

22-90 

10-4G 

47-17 

52-67 

...    ' 

Total  . . . 

..    99 

84 
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It  has  been  attempted,  in  the  present  contribution  to  the  work  of  your 
Society,  to  establish  for  the  blast  furnace  a  character  for  an  economical  use  of 
fuel.  At  the  same  time  it  has  been  proved  that  the  duty  performed  is  by  no 
means  equivalent  to  the  whole  of  the  useful  effect  which  coke  is  capable  of 
affording.  Taking  a  ton  as  being  able  to  produce  20  cwt.  of  pig  iron  from 
Cleveland  ironstone,  this,  after  an  allowance  for  ash,  &c,  represents,  when 
burnt  to  carbon  dioxide,  147,200  calories,  whereas  something  like  90,000 
calories  has  been  the  limit  of  the  power  obtained.  This  apparent  sacrifice  of 
nearly  40  per  cent,  is  incurred  by  what  is  considered  the  physical  impossibility 
of  bringing,  in  this  particular  process,  the  whole  of  the  carbon  burnt  to  its 
highest  point  of  saturation  with  oxygen. 

Forty  years  ago  this  unexpended  energy  was  not  turned  to  any  useful 
account.  This  loss  is  now  avoided  by  burning,  under  the  boilers  and  in  the 
hot-air  stoves,  the  carbon  escaping  from  the  furnace  as  combustible  monoxide. 
By  this  beautiful  application  of  what  was  a  waste  product,  all  the  mechanical 
power  needed  at  the  works  is  obtained,  at  the  same  time  that  the  blast  is 
heated,  and  these  advantages  are  accompanied  by  a  considerable  saving  of 
labour.  With  the  present  improved  form  of  furnace  the  coal  consumed  for 
these  two  purposes  would  be  much  less  than  formerly,  but  even  now  it  would 
not  be  much  short  of  10  cwt.  per  ton  of  metal.  This  calculation  is  based  on 
the  steam  engines  being  on  the  non-condensing  principle,  but  assisted  with 
condensers,  steam  enough  is  raised  to  do  one-fourth  more  duty  than  that  called 
for  at  the  furnaces. 

When  fire-brick  stoves  supply  the  heat  to  the  blast,  the  loss  at  the 
chimneys  is  about  one-half  of  what  it  is  with  those  of  iron  pipes.  In  point  of 
fact  at  the  former,  the  temperature  of  the  products  of  consumption  does  not 
greatly  exceed  that  required  for  maintaining  a  good  draught. 

There  remains,  however,  as  always  happens,  a  considerable  loss  at  the 
boiler  chimneys,  but  this  at  the  Clarence  Works  is  utilised  by  applying  the 
waste  heat  for  the  evaporation  of  brine.  A  similar  use  is  about  being  tried, 
at  the  same  place,  with  the  heat  contained  in  the  molten  slag  before  it  is 
thrown  over  the  spoil  heap. 

P.S. — The  length  to  which  this  address  grew  prevented  my  going  into  the 
reasons  for  doubting  the  formation  of  any  large  quantity  of  CO.,  at  the  tuyeres, 
as  stated  by  Roscoc  and  Schorlemmer.  My  friend  Bitter  von  Tunner  has  also, 
I  think,  expressed  a  similar  opinion.  As  a  question  of  heat  evolution,  within 
a  very  small  area,  the  formation  of  C02,  or  the  reverse,  is  immaterial,  because 
as  is  stated  by  these  chemists,  any  CO.,  so  produced  is  rapidly  converted 
into  CO. 
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Table  II. — At  the  foot  of  the  page  is  an  estimate  of  the  heat  evolved  by 
the  combustion  of  the  fuel  to  which  is  added  that  curried  into  the  furnace 
by  the  blast  The  first  line  in  this  account  shows  the  number  of  calories 
produced  by  the  whole  of  the  carbon  of  the  fuel  into  CO  less  the  quantity 
which  has  been  carried  oft'  by  the  CO*  of  the  limestone.  The  second  line 
Bets  forth  the  additional  heat  afforded  by  the  conversion  of  such  a  portion 
of  the  C  in  the,  CO  as  analysis  indicates  has  been  changed  into  C02,  and  the 
third  represents  the  heat  in  the  blast. 

The  total  carbon  in  the  gases,  in  the  tenth  line  of  the  page,  is  divided  into 
the  ascertained  proportion  of  CO  and  CO.,,  and  from  these  the  quantity  of 
oxygen  present  is  calculated.  This  oxygen  is  contributed  partly  by  the 
minerals  and  partly  by  the  blast.  That  contained  in  the  former,  being 
calculated,  is  deducted  from  the  whole,  and  the  difference  is  considered  as 
the  atmospheric  air  of  the  blast.  An  estimate  of  the  nitrogen  is 
then  made,  and  from  all  these  factors  the  weight  of  the  blast  and  of  the 
escaping  gases  is  easily  obtained. 

Following  the  estimate  of  the  heat  generated  is  a  division  showing  the 

value  of  each  unit  c  i"  fuel  used  and  from  what  source  such  value  is  derived, 

and  lastly  the  relation  in  weights  between  C  as  CO  and  C  as  C03  is  added  : 

that  in  column  A  being  1  of  C  as  CO*   to  6  ■  12  as  CO ;  B,  1   of  C  as  C03 

74  of  C  as  CO,  and  so  on. 

G  represents  a  furnace  working  on  English  hjematite  ore,  inserted  as  a 
comparative  test  of  general  correctness  of  mode  in  the  other  calculations. 


Table  II. 


Height  and  cubic  capacity 

Coke  per  ton,  of  No,  3  pig  iron  . 
Less  ash,  moisture,  Stc 


48  ft.  0,000  c.  ft. 


40-76 
4-94 


35-82 
2-19 


Carbon  i  n  col;e 

Carbon  in  limestone  carrying  off  C  of  coke  . 


Leaving  carbon  to  be  burnt  at  tuyeres  . .    |  33-03 

Weight    of  carbon   delivered  to  furnace    in  j 

cokeandflux |  38-0! 

Less  absorbed  by  inm i  0'60 

Carbon  in  gases I  37*41 


Carbon  in  gases  as  CO  . . 
C0a. 


C  and  O  in  gases 


■Oxygen  derived  from  materials  : 

From  F&j03  in  the  ore 

„      Si02,"  SOa,  PoO;,,  and  Ca  in  slag  . 

„      CO]  in  limestone 

„      moisture  in  blast 


Difference  being  supplied  by  atm.  air  . . 

Weight  of  escaping  gases  and  composition  : 
Oxygen  per  ton  of  pig  iron,  as  above  . , 
Carbon  per  ton  of  pig  iron,  as  above  . . 

Hydrogen  from  blast 

Moisture  in  coke 

Nitrogen  accompanying  atmosp.  O.  . . . 


Weight  blast  per  ton  of  pig  : 
Nitrogen,  as  above  . . . . 

Oxygen,  as  above 

Moisture 


Summary  of  calories  evolved  per  ton  pig  : 

Carbon  burnt  to  CO  at  tuyeres 

l  if  this  C  as  CO  burnt  to  COo 

Heat  in  blast 


32-16  =  O 
5-25  =  O 


0-50 
5'84 
1-40 


42-88 
14-00 


48  ft.  6,000  c.  ft. 


25-94 
1-92 


27*86 
0-60 


21*51  =  O 
5-75  =  O 


33,488  C.  ft.        80  ft.  ],-,.•><>'>  c_  ft. 


20,451  n.  ft.        65  ft. 


. 


28-68   . 
'  15*33 


22-50 
1-92 


20-58 
1*32 


21-90 
0-60 


15-33 
5-97 


19-G9 
1-73 


17-96 
1*26 


19-22 
0-GO 


19-99 


18-24 
1-32 


19-49 
2-05 

17-44 
0-22 


20-44        12-90   =    1)  17-28 

10-92   ,       5-GG    =     0  15-09 


19-5G 

17-66 

0-6O 

0-60 

18-96 

17-06 

12-99  = 

0 

17-32 

1-2-73 

5-97  = 

0 

15-92 

4-33 

19-22 
0-91 


20- 13 
0-60 


15  -44 

.-;■■ 


- 
■si 


11-56 


1260 
0-60 


I 

11-39 


583  -  O 


823 
15-55 


56-88 
3741 


40-91 
1-62 


33-63  x2,100  =  SO,;i2 

0-25x5,600=29,400 

1,068 


31-74       12-00  = 


13-40 
22-96 


36-36 
21-30 
0-09 


7-117 

1-25 

3-52 

0-60 

- 

13-18 



19-19 

32-37 

18-62 

0-OS 

0-58 

64-24 

13-34 
19-90 


33-24 
18-96 
0-07 
0-jS 
66-62 


7-97 
1-25 
0-59 
0-60 

10-41 

8-23 
0-50 
2-44 
0-63 

8-23 
0-50 
1-39 
0-30 

-. 

19-11 

19-94 

. 



= 

= 

28-52 

17-06 
0-07 
0-53 

60-63 

31-74 
19-53 
007 

0-54 
66  74 

1200 

o-o* 

0-50 

44-72 

76-87 

22-01, 
0-58 


64-24 
19 -in 


119-47 


66-62 
19-90 
0-63 


60-62 
1611 
0-63 


66-71 
19  -94 
0-63 


19-26  ■  2,100=46,224 

5-97  x  5,600  =  33,132 

11,538 


10-70  -  2,400  =  40,080 

5-66  x  5,600  =  31,696 

14,130 


16-92  x  2,11-0  =  40,6118 

5-97x5.100  =  33.432 

14,537 


17-22*2.400  =  4!.--  (1x2,4    1=  ^.?44 

4-33x5,000  =  24  24*         4-27  ■  5,600=23,911 

14,382  11.201 


Heat  per  unit  of  coke  and  units  C  as  CO 
per  unit  C  as  C02  :  Cal.  '    Units  C  as  CO  |  Cat.  j     Units  C  as  CO  I  Cat 

lty  cnrbou  burnt  to  CO  in  the  gases  . . .    1,980  per  nnitCnsCO;j3,023   per  uuitCasCOs  2,054 


44-73 
1336 
0-30 


11-56x2.4 

-    - 

63.157 


Of  this  C  as  CO  barnt  to  COa  . 
Heat  :u  blast 


721 
26 


130 

507 


Units  C  as  CO 

per  unite  as  CO. 

2-57 


Cal,  ;  Units  C  as  CO 

2,u;ui  per  cn.it  as  CO.. 

1,609  2-29 
718 

4.3f,3 


Col. 

3,083 

1,672 

|      727 

4,431 


Units  Cas  CO      Cal.  Umtsl 

per  unit  CasCO.     2.12U  per  uu: 

1,244  2-L>4 
738 

4,102 


Cal.  Una  C     - 

- 
1.136  2-60  J 

- 

-- 

r9S  cal  b  teal  of 
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Mr.  E.  Rider  Cook,  in  moving  a  vote  of  thanks  to  the 
President,  sairl  that  though  the  suhject  treated  was  strange 
to  himself,  he  could  see  that  it  was  of  great  interest  to  those 
who  were  concerned  with  or  understood  the  subject.  There 
was,  however,  one  feature  of  the  paper  which  had  struck  him, 
as  it  probably  had  also  struck  other  members  not  intimately 
accpiaiutcd  with  the  iron  manufacture.  It  was  that  in  the 
paper  just  read  they  had  a  striking  illustration  of  the 
results  of  the  application  of  science  and  accurate  knowledge 
to  a  particular  trade,  and  saw  that  the  effect  upon  that 
trade  was  precisely  similar  to  that  which  followed  a  similar 
course  in  the  case  of  other  industries.  The  general  public 
would  think  as  they  saw  the  great  blast  furnaces  at  work 
that  the  smelting  of  iron  could  hardly  involve  a  chemical 
operation.  They  would  probably  imagine,  as  they  saw 
the  heaps  of  coal  and  metal,  and  rough-and-ready  beings 
tumbling  them  into  the  huge  furnaces,  that  something  was 
going  on  which  could  not  have  much  connexion  with  the 
laboratory  or  with  chemical  science.  But  the  paper  had 
proved  to  him  at  any  rate  that  where  able  men  like  the 
President  had  brought  science  and  chemical  knowledge  to 
hear  upon  this  rough  operation,  they  had  been  rewarded 
by  commercial  prosperity  in  the  saving  of  fuel.  It  had 
also  shown  him  that  where  certain  men  without  having 
chemical  knowledge  had  yet  been  able  to  effect  great 
improvements  in  the  manufacture,  subsequent  investigation 
had  nevertheless  shown  that  unconsciously  the  improvers 
had  been  working  on  scientific  lines.  The  lesson  they 
ought  to  draw  from  the  paper  was  that  each  member 
should  seek  to  cultivate  a  stronger  faith  in  the  principles 
which  the  Society  was  intended  to  teach ;  that  whether 
the  substances  they  were  dealing  with  were  chemically 
combined  or  not,  the  laws  of  science  might  be  brought  to 
bear  upon  them  with  advantage;  that  the  old  system  of 
rule  of  thumb  might  always  be  improved  upon  by  those 
who  acquainted  themselves  with  the  laws  of  nature  and  to 
the  best  of  their  ability  brought  them  to  hear  upon  the 
various  industries  with  which  they  had  to  do. 

Mr.  Ludwig  Mond  said  that  he  rose  with  great  pleasure 
to  second  the  motion  for  a  hearty  vote  of  thanks  to  the 
President  for  the  highly  interesting  and  instructive  address 
to  which  it  had  been  the  privilege  of  the  members  to 
listen.  Sir  Lowthian  Bell  had  laid  before  them  the  work 
of  his  lifetime,  together  with  his  latest  results  and  his 
latest  opinions ;  and  all  those  who  were  concerned  in  the 
manufacture  of  iron,  or  the  treatment  of  masses  of  material 
by  heat,  or  generally  in  the  application  of  science  to  large 
industries  and  practical  work,  must  have  followed  the 
address  with  the  utmost  interest.  It  was  unnecessary  for 
him  to  dwell  upon  the  importance  of  the  paper  for  the 
particular  industry  to  which  it  referred ;  but  he  wished  to 
point  out  the  immense  importance  which  the  paper  proved 
of  investigating  step  by  step  all  that  happened  in  an 
industrial  process  and  apparatus,  however  simple  they 
might  appear  to  he  on  paper  (and  nothing  could  be  simpler 
than  the  reduction  of  iron  by  carbon  as  described  in  the 
olden  times),  and  thus  establish  what  the  consecutive  steps 
of  the  process  really  were.  It  was  only  by  proceeding  in 
that  manner,  and  thus  gaining  an  accurate  knowledge  of 
the  complications  really  underlying  what  was  apparently 
simple,  that  the  best  possible  industrial  results  could  be 
attained. 

The  motion  having  been  put  and  carried  by  acclamation, 

The  President  said  in  reply  that  his  friends  the  mover 
and  seconder  of  the  vote  had  each  endeavoured  to  commend 
themselves  to  the  gratitude  of  the  meeting  by  making  a 
short  speech,  and  he  would  endeavour  to  earn  even  deeper 
gratitude  by  making  a  still  shorter  one.  He  would  merely 
say,  therefore,  that  he  had  been  agreeably  impressed  by 
the  kind  attention  which  the  members  had  paid  to  the 
address  which  he  had  prepared  for  the  occasion.  He  had 
certainly  learned  one  good  lesson  from  the  Latin  studies  of 
his  early  days.  It  was  expressed  in  the  line :  Rerum 
coynoscere  causas,  and  he  had  ever  since  thought  it 
desirable  to  endeavour  to  ascertain  at  the  time  the  cause  of 
any  phenomena  in  which  he  was  interested.  He  would  only 
say  in  conclusion  that  he  felt  very  grateful  to  the  members 


for  their  vote  of  thanks  ;  for  if  he  talked  for  half  an  hour 
he  could  not  add  to,  ami  might  weaken,  that  expression  of 
his  feelings. 

The  Secretary  then  read  the  report  of  the  scrutators, 
which  showed  that  176  ballot  papers  had  been  sent  in,  and 
that  the  following  had  been  elected  to  fill  six  vacancies 
among  the  ordinary  members  of  Council : — Mr.  A.  H.  Allen, 
Mr.  H.  Grimshaw,  Professor  11.  Meldola,  F.R.S.,  Mr.  E.  K, 
Muspratt,  Mr.  T.  L.  Patterson,  and  Mr  T.  W.  Stuart. 

The  following  is  a  list  of  the  Council  for  1890—91  : — 

President  and  Treasurer. 
E.  Rider  Cook. 

Vice-Presidents. 

Sir  Lowthian  Bell,  Bart,  F.R.S.  i    Ludwig  Mond. 

R.  Forbes  Carpenter. 

Prof.  James  Dewar,  F.R.S. 

James  Duncan. 

David  Howard. 

S.  H.  Johnson. 


Dr.  Hugo  Miill.T,  F.&.S. 
B.  E.  R.  Newlands. 
Dr.  W.  II.  I'erki.i,  F.R.S. 
Dr.  Edw.  Schunck,  F.R.S. 
.I.e.  Stevenson,  M.P. 


Ordinary  Members  of  Council. 


A.  H.  Allen. 
L.  Archbutt. 
S.  B.  Boulton. 
Jno.  Brock. 
Jno.  Calderwood. 
II.  Grimshaw. 


Prof.  K.  Meldola,  F.R.S. 
E.  K.  Muspratt, 
T.  L.  Patterson. 
Juo.  Pattiusou. 
Jno.  Spiller. 
T.  W.  Stuart. 


Foreign  Seen  tary. 

Dr.  Ferdinand  Uurter. 

Election  of  Auditors. 

Mr.  S.  H.  Johnson  moved  that.  Messrs.  Theobald  Bros. 
and  Miall,  Chartered  Accountants,  be  re-elected  auditors 
for  the  ensuing  year.  The  motion  was  seconded  by 
Mr.  T.  Tyror  and  carried  unanimously. 

Annual  General  Meeting  for  1891. 

Mr.  T.  Tiber  moved  that  the  Society  meet  at  Birming- 
ham in  1891.  Letters  received  from  the  Chairman  of  the 
Birmingham  Section  (who  was  prevented  by  indisposition 
from  attending  the  present  meeting)  and  from  various 
gentlemen  connected  with  the  town  made  him  feel  quite 
sure  that  the  Society  would  receive  such  a  welcome  there  as 
the  reputation  of  the  town  for  hospitality  would  lead  one  to 
expect. 

Mr.  R.  B.  Batty  seconded  the  motion,  which  was  carried 
unanimously. 

The  President  then  called  upon  the  meeting  for  a  hearty 
vote  of  thanks  to  the  Senate  of  University  College. 
Although  such  a  vote  was  generally  regarded  as  mere 
matter  of  form,  it  was  only  proper  to  express  to  the 
gentlemen  connected  with  that  magnificent  establishment 
the  assurance  of  the  members'  complete  appreciation  of 
what  they  had  done  towards  the  reception.  Judging  of 
their  sentiments  in  that  direction  by  what  they  had  done 
for  the  cause  of  education  by  the  construction  and 
maintenance  of  that  splendid  buildiug,  he  felt  sure  that 
those  gentlemen  must  take  a  sufficient  interest  in  the  visit 
of  the  Society. 

Mr.  Norman  Tate  had  much  pleasure  in  seconding  the 
vote  proposed  by  the  President.  He  felt  sure  that  all  the 
members  present  must  feel  pleasure  in  noting  what  had  been 
done  at  Nottingham  in  the  way  of  giving  scientific  instruc- 
tion which  would  help  forward  the  progress  of  that  industrial 
chemistry  in  which  they  all  felt  so  deep  an  interest. 

The  vote  of  thanks  having  been  passed  unanimously, 

The  Mayor  said  that  on  behalf  of  the  committee 
entrusted  with  the  management  of  the  College  he  thanked 
the  Society  for  the  way  in  which  their  services  had  been 
appreciated.  As  representing  the  Corporation,  ha  felt 
proud  that  they  were  in  a  position  to  receive  the  Society  in 
an  establishment  like  that  in  which  they  were  then  assembled. 


ru 
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He  believed  that  he  might  say  without  fear  of  contradiction 
thai  the  Corporation  of  Nottingham  was  the  only  one  thai 
had  had  the  courage  to  do  what  the_y  had  done,  namely,  to 
work  a  University  College.  There  were  other  colleges  in 
existence  which  no  doubt  far  exceeded  theirs  in  magnitude 
and  usefulness,  but  none  of  them  had  been  built  by  the 
town  and  for  the  town.  Other  similar  institutions  elsewhere 
were  built  and  worked  by  private  enterprise  or  contributions  ; 
but  that  in  which  they  were  now  assembled  was  built  by  the 
town's  money,  and  would,  he  hoped,  do  good  service  to  the 
town  and  to  the  Society  represented  there  that  day. 


VISITS  TO  WORKS. 

Visit  to  the  Midland  Railway  Works,  Derbv. 

About  120  members  proceeded  by  train  to  Derby  to  visit 
the  works  of  the  Midland  Railway  Company,  travelling  in 
saloon  carriages  provided  by  the  Nottingham  Section.  On 
arrival  at  Derby,  the  party  proceeded  to  the  Midland  Hotel, 
and,  by  invitation  of  the  Nottingham  Section,  partook  of 
luncheon.  After  luncheon,  the  President  and  a  party  of 
about  100  members  proceeded  to  the  locomotive  works, 
where  they  were  met  by  Mr.  S.  W.  Johnson,  the  locomotive 
superintendent,  Mr.  Holt,  the  works  manager,  and  other 
officials.  Time  did  not  permit  of  more  than  a  hurried 
inspection  of  the  extensive  works,  which  cover  nearly  12 
acres  of  ground  adjoining  the  Midland  Railway  station,  and 
give  employment  to  more  than  3,000  men.  Commencing 
with  a  visit  to  the  laboratory,  and  walking  through  the 
millwrights'  shop,  the  party  proceeded  to  the  mess  rooms, 
capable  of  accommodating  700,  500,  and  300  men  respec- 
tively, in  which  a  staff  of  cooks  find  constant  employment 
in  the  preparation  of  the  meals  of  those  workmen  who  live 
at  a  distance.  The  party  thence  proceeded  to  the  spring 
shop,  and  through  the  wheel  and  tyre  turning  shops,  and 
the  smithy,  to  the  boiler  shop,  where  the  steam  rivettiug 
machine,  the  powerful  shearing  machine,  and  the  machine 
for  drilling  the  holes  for  boiler  stays  evoked  considerable 
interest.  Escaping  from  the  deafening  din  of  the  boiler- 
smiths'  hammers,  the  route  was  continued  through  the 
smaller  erecting  shops,  the  press  shop,  the  coppersmiths' 
shop,  and  the  brass  foundry,  to  the  iron  foundry,  a  lofty 
building  180  ft.  long  by  90  ft.  wide,  where  about  310 
tons  of  cylinders,  chairs,  and  all  kinds  of  general  castings 
are  turned  out  every  week.  Adjoining  the  iron  foundry 
were  seen  the  gas  works  which  supply  the  various  shops, 
as  well  as  fhe  offices  and  station,  with  gas,  the  quantity 
made  averaging  about  li  million  cubic  feet  per  week.  The 
next  shop  visited  was  the  large  erecting  shop,  150  ft.  broad 
by  450  ft.  long,  covered  by  a  roof  of  three  spans,  and 
capable  of  accommodating  90  engines  in  progress  of 
construction  and  undergoing  repairs.  The  six  powerful 
travelling  cranes,  each  capable  of  lifting  25  tons,  and 
worked  by  endless  cords,  were  objects  of  interest.  The 
adjoining  fitting,  turning,  and  brass-finishing  shop  was 
much  admired.  This  shop  has  four  spans,  each  40  ft. 
wide  by  450  ft.  long,  and  contains  no  less  than  460  separate 
machines  driven  by  a  quite  bewildering  mass  of  belting. 
The  many  interesting  machines  in  this  shop  would  have 
repaid  a  more  lengthened  inspection,  but  as  time  pressed 
the  party  proceeded  to  the  painting  shop,  where  an  oppor- 
tunity was  offorded  the  members  of  viewing  and  examining 
a  newly-finished  engine  and  tender  similar  to  that  which 
gained  the  "  Grand  Prix "  at  the  recent  Paris  Exhibition, 
and  which  was  very  much  admired.  A  ftdl  description 
of  this  engine  appeared  in  "Engineering"  on  March  2nd 
and  16th,  1888.  A  walk  through  the  new  engine  shed, 
where  accommodation  is  provided  for  48  engines  to  get  up 
steam  and  stand  in  readiness  for  their  respective  trains, 
brought  the  visit  to  a  close. 

A  smaller  party  of  about  20  members  had  in  the  mean- 
time proceeded  to  the  carriage  works,  where  the  manager, 
Mr.  Osborue,  and  other  officials  took  charge  of  the  party 
and  conducted  them  through  the  various  shops.  The 
carriage  works  of  the  Midland  Railway  Company  are 
situated  about  half  a  mile  south  of  Derby  station,  and 
cover  ll\  acres  of  ground  with   lo',  miles  of   sidings  and 


rails.  They  are  the  largest  of  their  kind  in  the  kingdom,  and 
consist  of  seven  large  shops,  four  on  the  west  side  devoted 
entirely  to  the  preparation  of  timber,  putting  together  of 
material,  and  finishing  off  of  vehicles,  and  three  on  the 
east  side  devoted  entirely  to  metal  work ;  all  the  shops 
being  conveniently  arranged  for  the  direct  transmission  of 
work  from  one  to  another  by  means  of  steam  traversers, 
so  as  to  avoid  all  unnecessary  labour  in  passing  backwards 
and  forwards.  The  sawing  and  wood-working  mill  is  3211  ft. 
long  by  200  ft.  broad.  The  floor  is  supported  on  more 
than  500  cast-iron  columns,  and  all  the  main  shafting, 
pulleys,  belting,  &c,  are  situated  in  the  cellar  below.  This 
mill  contains  about  100  machines  specially  designed  for 
the  various  operations  of  wood  working.  Next  in  order 
is  the  waggon  shop,  of  the  same  dimensions  as  the  saw 
mill,  and  here  the  prepared  timber  from  the  mill  and  the 
prepared  metal-work  from  the  machine  shop  are  put 
together  in  the  form  of  waggons.  The  demand  for 
waggons  by  the  Midland  Railway  Company,  66  per  cent, 
of  whose  traffic  is  goods,  is  very  great,  and  has  so  much 
increased  of  late  years  that  it  has  been  found  necessary 
to  build  a  new  shop,  considerably  larger  than  any  of  the 
older  shops,  which  is  entirely  devoted  to  waggon  building, 
and  some  idea  of  the  facilities  afforded  for  this  kind  of 
work  may  be  gathered  from  the  fact  that  on  an  average 
one  new  waggon  is  completed  every  20  minutes.  In  the 
next  shop  to  the  old  waggon  shop  the  building  of  carriages 
is  carried  on,  and  the  finished  carriages  pass  thence  to  the 
painting  and  trimming  shop  where  they  undergo  no  fewer 
than  25  different  operations  of  priming,  filling-up,  rubbing 
down,  painting,  varnishing,  &c,  to  enable  them  to  with- 
stand the  weather  and  present  a  satisfactory  appearance . 
The  lighter  part  of  the  upholstery  work  and  the  French 
polishing  connected  with  the  vehicles  is  carried  out  by 
women  and  girls,  who  work  in  a  separate  portion  of  this 
building  with  separate  mess-rooms  and  offices.  The  iron 
foundry,  smithy,  bolt  and  spring  shop,  wheel-tyring  shop, 
and  machine  and  fitting  shop  were  all  inspected,  and  after 
a  most  interesting  afternoon  the  members  joined  the  larger 
section  of  the  party  from  the  locomotive  works  and  returned 
to  Nottingham  in  the  saloon  carriages  in  which  they  came. 

Messrs.  J.  and  R.  Morlev  and  Co. 

Visits  were  also  paid  by  some  of  the  members  to  the 
hosiery  factories  in  Manvers  Street  and  Handel  Street 
belonging  to  the  well-known  firm  of  Messrs.  J.  and  R. 
Morley,  whose  manufactories  have  been  fixed  in  Nottingham 
and  its  neighbourhood  for  almost  a  century. 

In  these  factories  the  various  processes  of  manufacture 
were  watched  with  much  interest,  special  attention  being 
given  to  the  new  patent  self-acting  fashioning  frames,  of 
which  this  firm,  in  their  various  factories,  are  said  to  have 
the  largest  plant  in  the  world. 

Machines  for  making  the  well-known  Derby-ribbed  work, 
and  also  the  numerous  kinds  of  natural  wool  underclothing 
now  so  largely  used,  were  closely  inspected  by  the  visitors, 
who  expressed  much  pleasure  at  what  was  shown  to  them. 

In  the  Handel  Street  factory,  in  addition  to  the  makinig  of 
hosiery  goods,  the  process  of  cotton  spinning  is  also  carried 
on,  and  this  added  to  the  interest  of  the  visit. 

Trent  Bridge  Leather  Works. 

A  party  of  about  25  members  assembled  at  the  works  of 
Messrs.  Turney  Brothers,  Limited,   leather   manufacturers, 

Trent  Bridge,  and  were  shown  over  by  Mr.  J.  T.  Wood. 

Commencing  with  skins  as  they  entered  the  works  from 
the  fellmongers'  yards,  the  party  followed  them  through  the 
various  processes — the  liming,  fleshing,  splitting,  bating,  anil 
tanning  (both  by  sumac  and  bark). 

They  then  inspected  the  manufacture  of  chamois  or  wash- 
leather  by  means  of  fish  oil,  the  fulling  mills,  hydraulic 
presses,  and  the  scouring  of  the  leather,  and  saw  the  finished 
article  being  packed  in  the  warehouses  for  export. 

The  dyeing  and  finishing  of  the  leather  for  bookbinding, 
purse-making,  boot  uppers,  boot  linings,  and  hat  leathers 
was  next  inspected,  and  a  new  product  which  the  firm  are 
manufacturing,  tin-  glazed  Dongola  leather  for  the  upper 
leathers  of  high  clas-  boots,  attracted  considerable  attention. 
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The  salting  or  pickling  of  skins  for  the  American  market 
was  next  examined,  and  after  looking  at  the  laboratory  the 
party  went  away  expressing  themselves  very  pleased  with 
their  visit. 

The  following  works  were  also  open  for  inspection  :— 
Messrs.  Blackburn's  Hosiery  Machine  Works,  and  Messrs. 
Lindley,  Wright,   and   Cox's  Lace  and   Hosiery   Finishing 
Works'. 

Conversazione  at  the  Castle. 
On  Wednesday  evening  the  Mayor  of  Nottingham  (Alder- 
man Goldschmidt)  recognised  the  presence  of  the  Society 
in  the  town  by  giving  a  conversazione  in  the  Castle  Museum 
and  Art  Gallery.  Upwards  of  850  invitations  were  issued, 
and  of  this  number  about  800,  including  200  members  of 
the  Society,  accepted  the  kind  hospitality  of  the  Mayor. 
Eight  o'clock  was  the  hour  fixed  for  the  commencement. 
The  arrangements  in  every  respect  were  admirable,  both 
inside  and  outside  the  Castle.  The  guests  were  received 
in  the  Long  Gallery  at  the  north  end  by  the  Mayor  and 
Miss  Goldschmidt,  in  the  absence  of  the  Mayoress,  who  was 
unfortunately  too  indisposed  to  be  present.  The  Mayor's 
party  consisted  of  Lady  Turney,  the  Sheriff  (Councillor 
Pullman)  and  Mrs.  Pullman,  Mrs.  S.  G.  Johnson,  anil 
Mrs.  Lewis.  The  gallery  was  brilliantly  lighted,  and  soon 
the  scene  was  a  very  pleasing  one.  Behind  the  Mayor 
ami  party  were  a  number  of  palms,  plants,  and  flowers, 
and  throughout  the  rooms  and  on  the  steps  were  similar 
banks  of  colour.  From  the  Long  Gallery  the  guests  could 
promenade  at  will  through  the  Water  Colour  Gallery,  and 
into  the  Dawson  Gallery,  where  light  refreshments  were 
served.  The  guests  could  wander  still  further,  either  into 
the  well-lighted  museum  to  admire  the  many  interesting 
curiosities,  or  into  the  second  refreshment  room  on  the 
ground  floor,  and  so  on  to  the  Fast  Terrace.  From  thence 
gentlemen  and  their  more  timid  companions,  who  eared  to 
venture  under  ground,  could  be  conducted  by  an  attendant 
to  "  Mortimer's  Hole."  Another  opportunity  was  also  given 
to  those  who  chose  to  seek  the  refreshing,  but  somewhat 
cold  breezes  of  the  night,  the  entrance  to  the  Castle  roof 
being  thrown  open.  At  no  period  of  the  evening  were  the 
galleries  uncomfortably  crowded,  and  the  absence  of  this 
almost  inevitable  feature  of  all  such  functions  was  doubtless 
matter  of  congratulation  on  the  part  of  the  assembled  guests. 
Mr.  Watson's  band  played  capital  selections  of  music  in 
the  Water  Colour  Gallery.  From  the  Castle  green,  during 
the  early  portion  of  the  evening,  there  also  floated  the  sweet 
strains  of  a  band,  which  at  dusk  played  inside  the  Castle. 
It  was  not  until  10  o'clock  that  the  loud  hum  of  conversa- 
tion noticeably  lessened,  and  the  pleasant  lounges  began 
to  be  forsaken ;  but  after  that  hour  the  guests  gradually 
dispersed,  the  conversazione  concluding  at  1 1  o'clock. 


SECOND  DAY. 

Visit  to  the  Burton  Breweries. 

On  Thursday  morning  a  party  of  about  100  members 
proceeded  to  Burton,  where  they  were  met  by  Messrs. 
Matthews  and  Lott,  secretaries  of  the  reception  committee. 
From  the  station  the  party  proceeded  in  sections  of  about 
20  to  the  breweries  of  Messrs.  S.  Allsopp  and  Sons,  Lim., 
Messrs.  Bass,  Katcliff,  and  Gretton,  Lim.,  Messrs.  Ind, 
Coope,  &  Co.,  Lim.,  Messrs.  Salt  &  Co.,  and  Messrs. 
Worthington  &  Co.,  Lim.  At  the  several  breweries  they 
were  received  by  Dr.  Harrow,  Mr.  T.  C.  Martin,  and 
Mr.  Strachan  (Allsopp's) ;  Mr.  C.  O'Sullivan,  Mr.  J. 
O'Sullivan,  Mr.  Walter  Odling,  and  Mr.  Jas.  McGregor 
(Bass') ;  Mr.  Skilton  and  Mr.  Llo3'd  (Ind,  Coope's)  ; 
Mr.  Adrian  J.  Brown,  Mr.  H.  Daniel,  and  Mr.  W.  Newton 
(Salt's)  ;  and  Dr.  G.  Harris  Morris,  Mr.  W.  Swinnerton, 
and  Mr.  C.  Fletcher  (Worthington's).  A  thorough  inspection 
from  the  malt-house  to  the  tasting-room  was  afforded  in  each 
ease,  and  the  familiar  process  of  brewing  was  exhibited 
under  the  most  favourable  condition  that  a  perfect  water 
and  the  highest  technical  skill  can  supply. 

After  two  o'clock  the  various  parties  met  at  the  St.  Paul's 
Institute  where,  by  the  hospitality  of  the  rive  firms  above 


mentioned,  members  partook  of  a  sumptuous  luncheon. 
At  the  conclusion  of  the  repast  Mr.  Ludwig  Mond  and 
Mr.  Muspratt  proposed  and  seconded  in  brief  speeches  a 
warm  vote  of  thanks  to  the  Ave  firms,  their  hosts. 
Mr.  David  Howard  asked  leave  to  include  in  this  the  names 
of  those  who  had  received  and  escorted  the  various  parties. 
The  votes  of  thanks  were  carried  by  acclamation.  Mr.  C. 
O'Sullivan  (.Messrs.  Bass  &  Co.),  Mr.  Martin  (Messrs. 
Allsopp  &  Co.),  and  Mr.  Lott  responded. 

Messrs.  Samuel  Allsopp  and  Sons'  Breweries. 

Those  members  visiting  the  breweries  of  this  firm  were 
first  conducted  to  the  new  brewery.  Besides  the  tine  ollices 
and  the  huge  storeroom,  winch  is  capable  of  holding  over 
30,000  casks,  the  capacious  well,  the  largest  in  Burton,  and 
having  a  diameter  of  4C  ft.,  formed  an  object  of  interest. 
The  party  was  now  taken  by  a  special  train  to  the  middle 
yard,  where,  after  seeing  the  stables,  it  was  shown  through 
the  general  stores.  The  train  then  steamed  across  to  the 
old  brewery,  and  here  Mr.  Martin  was  able  to  explain  in 
detail  the  brewing  process,  commencing  with  a  mash  which 
was  carried  out  whilst  the  party  looked  on.  Several  of  the 
members  were  much  interested  in  the  special  washing 
treatment  this  firm  subjects  the  j'east  to  which  is  not 
utilised  on  the  premises.  It  is  thus  possible  to  obtain  a 
higher  price  for  this  material  than  could  otherwise  be 
obtained.  In  connexion  with  this  Mr.  Martin  said  he  was 
glad  to  know  that  some  members  of  the  Society  were 
devoting  their  attention  to  the  more  advantageous  disposal 
of  brewery  by-products,  and  hoped  they  might  be  successful 
in  finding  a  means  of  replacing  German  yeast  by  a  similar 
article  made  in  this  country  from  brewer's  yeast,  and  also 
make  spent  hops  and  grains  of  more  service  to  the  farmers. 

Returning  to  the  new  brewery,  the  party  visited  the  two 
large  union  rooms,  holding  respectively  1,G24  and  1,376 
casks,  and  capable  of  cleansing  nearly  500,000  gallons  of 
ale  at  one  time;  and  the  enormous  racking  hall,  400  ft.  long 
by  100  ft.  wide. 

Before  leaving  the  premises,  a  visit  was  paid  to  the 
laboratory,  where  Dr.  Harrow,  successor  to  the  late  Dr. 
Griess,  with  whom  he  had  for  many  years  been  working, 
pointed  out  many  of  the  more  peculiar  pieces  of  apparatus 
and  contrivances  for  analysing  beer  and  the  materials 
necessary  for  its  production. 

Messrs.  Bass,  Hatoliff,  and  Gretton,  Limited, 
Breweries. 

Messrs.  Bass  and  Co.  have  three  breweries  in  Burton,  the 
Old,  the  Middle,  and  the  New — in  each  of  which  the  process 
of  brewing  is  carried  on  independently  and  completely.  The 
capacity  of  the  three  together  is  at  present  somewhat  over 
30,000  barrels  weekly. 

The  first  department  visited  was  the  cooperage,  adjoining 
the  Middle  brewery.  This  was  seen  in  full  work,  about 
40,000  casks  being  required  annually  for  the  export  trade 
alone.  There  was  more  machinery  in  this  department  than 
is  usually  seen  in  connexion  with  this  industry,  and  the 
method  of  closing  the  staves,  after  one  end  of  the  cask  had 
been  secured,  by  surrounding  it  with  a  powerful  chain  and 
tightening  this  by  hydraulic  power,  was  watched  with  some 
interest.  The  party  then  proceeded  to  the  extensive  hop- 
stores,  with  about  800  tons  of  hops  in  stock,  kept  in  the 
dark  to  preserve  the  flavour. 

Underneath  these  were  the  ale  stores,  where  samples  were 
produced  for  examination  by  the  visitors.  From  this  point 
the  party  was  conveyed  in  waggons  by  a  private  railway 
line  round  the  town  to  the  Old  brewery. 

Here  the  pumping  machinery  for  the  water  supply  was 
first  inspected ;  there  being  separate  sets  of  pumping 
machinery  for  the  brewing,  the  cooling,  and  the  washing 
water.  The  brewing  water  is  raised  from  wells,  adjoining 
the  Shobnall  Makings,  about  a  mile  and  a  half  away  ;  this 
is  pumped  into  the  brewing  tanks,  while  the  cooling  and 
washing  waters  are  stored  in  large  service  tanks  at  the  top 
of  a  tower.  Burton  water  is  drawn  from  the  new  red 
sandstone  foundation.  This  sandstone  contains  marl  and 
gypsum,  from  which  the  water  dissolves  calcium  sulphate 
tu  the  extent  of  about  200  grains  per  gallon,  making  it 
extremely   hard.     It  is  also  free    from  organic   matter,   a 
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most  important  fact  us  affecting  the  fermentation.  ]t  was 
formerly  supposed  that  the  presence  of  this  calcium 
sulphate  was  advantageous,  as  hindering  the  solution  of 
the  albuminous  portions  of  the  malt  ;  hut  experiment-  have 
since  shown  that  this  is  not  so,  and  that  the  chief  merit  of 
the  calcium  sulphate  lies  rather  in  its  antiseptic  properties, 
which  serve  to  keep  the  fermentation  under  belter  control. 
Xear  the  pumping  engines  are  situated  the  boilers  to  supply 
the  hot  water  required  for  the  mashing  process. 

In  the  top  storey  of  the  Old  brewery  the  crushed  malt  is 
passed  in  thin  streams  into  the  mash  tub,  where  it  is  treated 
with  hot  water,  the  mixture  being  kept  in  motion  by  an 
agitator  revolving  on  a  vertical  axis,  on  the  arms  of  which 
again  revolve  paddle-wheels.  The  room  visited  contained 
seven  mash  tubs,  each  capable  of  mashing  60  quarters  of 
malt.  The  "wort"  flows  thence  through  a  perforated 
bottom  to  the  "  underback,"  a  species  of  storage  reservoir, 
and  thence  to  the  "  coppers,"  where  it  is  boiled  with  hops. 
These  coppers  are  heated  by  an  open  fire.  Thence  the  boiled 
wort  flows  to  the  hop-back,  in  which  the  hops  are  retained 
by  a  perforated  false  bottom  ;  it  is  pumped  on  to  the 
"  coolers,"  large  shallow  trays  of  wood  ;  it  then  flows  into 
the  "  refrigerators,"  consisting  of  tanks  containing  great 
lengths  of  copper  tubing  through  which  a  current  of  cold 
water  flows.  The  wort  having  reached  a  proper  temperature 
now  passes  into  the  "  fermenting  squares,"  where  yeast  is 
added,  and  where  the  evolution  of  carbonic  acid  is  very 
marked.  There  are  on  one  floor  160  of  these  "squares," 
each  of  50  barrels  capacity — a  very  large  plant.  From  the 
squares  the  beer  is  allowed  to  flow,  at  the  proper  time,  into 
the  "union  room,"  a  feature  peculiar  to  Burton.  This 
"  union  room  "  contains  rows  of  large  casks  communicating 
in  "  sets,"  and  when  in  work  kept  constantly  full  of  beer. 
From  the  top  of  each  cask  issues  a  pipe  which  rises  a  few 
feet  and  then  dips  over  into  a  trough.  In  these  casks 
fermentation  is  completed,  and  the  yeast  is  gradually  forced 
up  the  ascension  pipe  from  the  full  cask  and  is  collected 
and  retained  in  the  troughs.  The  temperature  of  botli  casks 
and  troughs  is  regulated  by  a  current  of  cold  water  passing 
through  tubes  inserted  in  them.  From  these  the  beer  is 
drawn  off  by  a  moveable  cock  which  so  projects  upwards 
into  the  cask  that  the  sediment  is  not  disturbed.  The  union 
room  is  125  yards  square,  and  can  contain  2,-500  casks,  each 
of  160  gallons  capacity.  From  this  room  the  beer  passes 
into  the  "  racking  room,"  where  the  process  of  brewing  ends, 
the  finished  beer  being  here  "  racked "  from  large  tanks 
into  casks  of  various  sizes  for  use. 

The  party  next  proceeded  to  view  the  private  laboratory 
of  Mr.  C.  O'Sullivau,  F.R.S.,  who  manages  this  brewery 
and  directs  the  scientific  department  connected  with  the 
whole  concern,  and  then  resumed  their  places  in  the  waggons 
and  were  conveyed  to  Shobnall.  The  firm  own  32  maltings 
at  Burton,  of  which  seven  are  at  Shobnall — all  connected — 
and  they  own  and  work  many  other  maltings  at  Lincoln  and 
elsewhere.  Here  barley  is  steeped  in  warm  water,  then 
allowed  to  germinate  on  large  floors,  and  finally  kiln-dried 
at  a  temperature  increasing  from  110°  to  160°  F.  The 
capacity  of  the  Shobnall  Maltings  is  60,000  quarters. 

•  Messrs.  Im>,  Coope,  and  Co.'s  Brewery. 

The  party  which  visited  Messrs.  lud,  Coope,  aud  Com- 
pany's brewery  were  ably  conducted  over  the  establishment 
by  Mr.  C.  F.  E.  Skilton.  The  Burton  work  is,  we  believe, 
not  so  large  as  the  same  firm's  brewery  at  Romford,  but  it 
struck  us  as  being  singularly  compact  and  well  arranged,  and 
every  department  was  a  pattern  of  neatness  and  good  order. 

The  visitors  were  taken  first  to  the  mashing  rooms,  of 
which  there  are  two,  containing  four  mashing  tuns  each, 
the  total  working  capacity  of  which  was  stated  to  be  about 
360  quarters  of  malt.  From  these  they  proceeded  to  the 
rooms  in  which  the  wort  from  the  mashing  tuns  was  being 
boiled  with  its  complement  of  hops  in  six  huge  coppers, 
each  of  about  110-barrel  capacity.  On  the  way  to  the  next 
department  the  visitors  examined  the  mill  in  which  the  malt 
is  crushed  by  steel  rollers,  and  from  which  it  is  distributed 
by  means  of  hoppers  to  such  of  the  mashing  tons  a- 
require  feeding.  Next  were  seen  the  two  large  cooling 
tanks,  which  are  used  tor  surface  cooling  only,  a  very  simple 
floating   arrangement   being  employed  by  means  of  which 


the  pipe  that  carries  off  the  liquor  to  the  refrigerators  is 
kept  just  below  the  cooled  surface.  The  new  system  of 
refrigerators  adopted  by  the  firm  appear  to  be  very  ingenious 
and  effective.  Each  apparatus  (of  which  there  were  two 
of  a  series  of  four  in  work)  consists  of  a  stack  of  horizontal 
pipes  through  which  cold  water  continually  passes,  the  warm 
liquor  trickling  down  from  the  top  and  passing  over  the 
edges  of  the  series  of  pipes,  finally  leaving  by  a  trough 
at  the  bottom  cooled  down  to  58"  F.  From  here  the  party- 
was  conducted  to  the  hop  store,  passing  on  the  way  the  new 
tanks  for  supplying  hot  water  to  the  mash  tuns.  Of  these 
there  are  nine,  each  of  3,400  gallons.  Traversing  the 
larger  of  the  two  fermenting  rooms  (containing  32  tanks) 
the  visitors  proceeded  to  the  "  union  room,"  wherein  is 
conducted  the  process  of  final  fermentation  and  cleansing  by 
the  Burton  method,  details  of  which  are  given  in  the  para- 
graph relating  to  the  visit  to  Messrs.  Ilassand  Co.  It  should 
he  mentioned,  however,  that  in  one  "  union  room  "  Messrs. 
Ind,  Coope,  and  Co.  have  adopted  the  plan  of  cooling  by- 
means  of  pipes  running  along  above  the  barrels  ;  but  it  was 
stated  that  the  method  does  not  work  so  well  as  the  old 
system  of  passing  cold  water  through  pipes  traversing  the 
barrels.  The  finished  beer  is  drawn  off  from  these  barrels 
and  run  through  troughs  into  the  "  racking  vaults  "  beneath, 
where  it  is  casked. 

After  inspecting  the  Eeece's  freezing  apparatus,  the 
yeast  pressing  room,  and  the  laboratory,  the  visitors  retired 
to  the  stores,  where  they  tasted  samples  of  the  various  ales 
produced  by  the  firm,  finishing  with  a  bumper  of  the 
special  '■  Jubilee  brew." 

Thomas  Salt  and  Co.'s  Brewery. 

Those  visiting  Messrs.  Thos.  Salt  and  Co.'s  brewery  first 
drove  to  the  storerooms  in  Wetmore  Road.  Thence  the 
party  was  conducted  to  the  cooperage,  where,  after  inspecting 
the  unheading,  washing  and  steaming  of  casks,  they 
examined  numerous  machines  for  cutting  and  preparing  the 
oak  staves  so  that  they  might  be  put  together  into  casks  of 
various  sizes.  The  malt-houses  were  next  visited,  and 
although  in  summer  time  malting  is  not  carried  on,  the 
process  was  thoroughly  explained.  After  this,  the  members 
were  rapidly  conveyed  in  a  railway  waggon  to  the  brewery 
proper — about  half  a  mile  away.  I  n  order  were  seen  first 
the  crushing  of  the  malt,  attention  being  specially  directed 
to  the  grooved  or  fluted  steel  rollers  used  by  this  firm  in 
preference  to  the  smooth  ones  elsewhere  in  vogue.  Next 
the  raising  of  the  malt  by  automatic  elevators.  Then  the 
mash  tubs,  five  in  number,  each  capable  of  holding  60 
quarters  of  malt  and  120  barrels  of  water.  Here  attention 
was  called  to  the  device  by  which  the  brewer  in  charge 
could  control  both  temperature  and  volume  of  water  used. 
Then  came  the  copper-house  containing  eight  large  coppers, 
whence  the  boiled  wort  is  pumped  to  the  top  of  the  building 
and  run  into  large  shallow  copper  coolers  and  subsequently 
over  refrigerating  pipes,  and  so  down  to  the  "  square  "  room. 
As  elsewhere  in  Burton  fermentation  is  carried  on  here  first 
in  "  squares  "  or  open  vats,  and  subsequently  in  casks  or 
"  unions,"  w  here  the  finished  ale  is  cleared  of  its  yeast. 
Messrs.  Salt's  "  union  "  room  is  capable  of  holding  as  much 
as  3, GOO  barrels  of  ale  at  onetime.  Below  is  the  racking- 
room,  one  of  the  largest  of  its  kind  in  Burton,  where  the 
finished  ale  is  run  into  wooden  rounds,  holding  100  barrels 
each,  prior  to  being  put  into  casks.  After  inspecting  the 
yeast  presses  the  party  proceeded  to  the  St.  Paul's  Institute 
for  lunch. 

WonmEXGTON  and  Co.'s  Brewery. 

The  party  for  Messrs.  'Worthington  and  Co.,  Limited, 
were  conveyed  in  breaks  to  the  brewery  premises  in  High 
Street.  Here  the  stores  were  first  visited.  From  the  stores 
the  party  proceeded  through  the  maltings.  Owiug  to  the 
time  of  year  no  malting  operations  were  in  progress,  but  the 
visitors  had  an  opportunity  of  examining  the  malt-houses, 
the  largest  of  which, with  a  cistern  of  180  quarters  capacity, 
and  floors  capable  of  receiving  a  steep  of  this  quantity  every 
four  days,  was  much  admired.  The  machinery  for  screening, 
cleaning,  and  grading  the  barley  was  also  inspected,  and 
after  passing  through  the  barley  and  malt  stores,  cajiable  of 
holding    13,000  quarters,   and   from   which   the   barley    is 
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distributed  to  the  different  malt-houses  by  means  of  a 
travelling  india-rubber  endless  band,  the  party  visited  the 
laboratory.  Here  the  members  were  naturally  much  inte- 
rested in  the  complete  arrangements  for  the  examination 
and  analysis  of  wort,  beer,  malt,  &e.  The  room  fitted  up 
specially  for  the  pure  cultivation  of  yeast  by  Dr.  Hansen's 
method  attracted  great  attention,  and  it  was  mentioned  that 
the  company  had  brewed  as  many  as  6,000  barrels  of  beer 
with  different  varieties  of  pure  yeast,  each  cultivated  from  a 
single  cell.  The  results,  however,  were  not  sufficiently 
satisfactory  to  encourage  a  more  extended  use  of  pure 
cultivated  yeast.  Leaving  the  laboratory,  the  party  passed 
on  to  the  brewery  on  the  opposite  side  of  High  Street,  and, 
starting  with  the  malt-mill,  which  contains  a  pair  of  cast- 
iron  rollers  capable  of  crushing  50  quarters  of  malt  per 
hour,  the  members  followed  the  grist  into  the  mash-room, 
containing  three  mash  tuns,  each  fitted  with  a  Steel's  mash- 
ing machine  capable  of  mashing  80  quarters  in  from  10  to 
12  minutes.  From  the  mash  tuns  the  wort  was  followed  to 
the  coppers,  the  largest  of  which  holds  160  barrels,  and 
where  it  is  boiled  with  the  necessary  amount  of  hops.  From 
the  coppers  the  party  proceeded  to  the  hop-back,  where  the 
hops  are  strained  from  the  wort,  thence  to  the  cooling  room, 
and  on  to  the  refrigerators  and  fermenting  room.  Here  the 
various  devices  to  prevent,  as  far  as  possible,  contamination 
of  the  wort  at  this  point  were  explained  to  the  party,  and  it 
was  stated  that  the  fermenting  room  was  the  most  complete 
and  best  fitted  in  England.  From  the  fermenting  room  the 
partially  fermented  wort  passes  to  the  "  union  casks,"  in 
which  the  primary  fermentation  is  completed.  The  "  union 
cask  "  system  is  peculiar  to  Burton  and  its  immediate  neigh- 
bourhood, and  it  is  said  that  the  character  of  the  beers  for 
which  Burton  is  famed  is  largely  due  to  this  system.  From 
the  "  unions "  the  beer  is  run  into  racking  squares  and 
thence  into  the  casks  ready  for  consumption  or  storage,  as 
the  case  may  be.  The  hop-  and  barm-presses  and  other 
adjuncts  to  the  main  brewing  process  having  been  inspected 
the  party  proceeded  to  the  cooperage  and  to  the  washing- 
out  sheds,  where  all  casks  are  thoroughly  washed  by  several 
processes  before  being  used  in  the  brewery.  The  very 
complete  arrangements  for  testing,  washing,  aud  drying 
casks  excited  great  interest  among  the  members,  and  after 
such  examination  of  these  as  time  would  allow,  the  party 
entered  railway  trucks  attached  to  one  of  the  company's 
locomotives,  and  after  passing  through  the  entire  brewery 
premises  made  a  complete  circuit  of  the  town,  and  by 
passing  the  premises  of  the  other  Burton  firms  were  enabled 
to  form  an  idea  of  how  completely  the  town  is  devoted  to 
the  manufacture  of  beer. 


Visit  to  the  Butterley  Iron  Works. 

This  alternative  visit  was  participated  in  by  about  30 
members  on  Thursday  afternoon,  July  10th. 

They  were  conducted  round  the  works  by  the  manager 
and  others  of  the  firm,  and  the  arrangements  were  such  that 
the  critical  or  finishing  stages  of  several  important  processes 
could  be  seen  to  advantage  by  the  visitors.  Gaseous  fuel  is 
largely  consumed  in  the  works  and  is  generated  in  a  series 
of  Wilson  gas-producers.  Near  to  and  fired  by  these  pro- 
ducers were  several  Martin-Siemens  steel  furnaces,  and  the 
pouring  of  the  molten  steel  into  moulds  to  form  ingot-steel 
excited  much  interest.  Perhaps  the  most  beautiful  sight 
was  that  of  the  intensely-heated  molten  metal  in  the 
furnaces  themselves,  as  looked  at  through  blue  cobalt  glass, 
for  the  eyes  of  the  visitors  could  not  endure  the  intense 
glare  of  white  light  without  such  aid. 

A  great  deal  of  interest  was  also  evinced  in  the  processes 
of  manufacture  of  bar  and  rod  iron  of  various  dimensions 
and  grades,  &c,  as  well  as  in  the  powerful  and  ingenious 
machinery  for  rolling,  drawing,  and  other  purposes.  Several 
gigantic  steam  hammers  were  in  operation,  and  as  the 
evidence  of  enormous  economy  both  of  time  and  labour  by 
the  use  of  this  apparatus  was  witnessed,  it  was  difficult  to 
regard  these  giants  of  force,  as  well  as  of  skill  aud  ingenuity, 
without  a  mingled  feeling  of  admiration  and  reverence  for 
the  master  mind,  of  which  we  have  been  so  recently  bereft, 
aud  who  invented  and  brought  the  steam  hammer  to  per- 
fection, aud  when   Watt,  of  Glasgow,   and    Stevenson,   of 


Tyneside,  are  henceforth  spoken  of,  the  association  of 
British  engineering  genius  will  not  be  complete  without  the 
addition  of  the  name  of  Nasmyth,  of  Manchester. 

Every  attention  was  shown  to  the  visitors,  and  much 
pains  taken  to  answer  the  numerous  questions  asked. 

Messrs.  Maxeove,  Alliott   Fryer,  &  Co. 

The  engineering  works  of  this  firm  in  Nottingham  were 
visited  on  Thursday  afternoon.  The  visitors  were  first 
received  in  the  drawing  office,  where  were  exhibited  a 
number  of  elaborate  arrangements  of  the  complete  plants 
necessary  for  the  prosecution  of  various  industries,  includ- 
ing the  most  modern  sugar  factories,  oil  mill  installations, 
steam  laundries,  &c. 

Arrangements  of  machinery  for  the  treatment  of  precipi- 
tated sewage  sludge  were  also  shown,  and  members  had 
an  opportunity  of  inspecting  models  of  the  most  recent  type 
of  gas  engine,  known  as  the  "Cycle." 

A  conspicuous  object  on  first  entering  the  erecting  shops 
was  the  Passburg  grains  dryer,  for  drying  brewers'  grains. 
A  factory  is  now  being  fitted  up  by  the  firm  at  Burton-on- 
Trent,  in  which  four  of  these  large  machines  are  to  be  placed. 
A  number  of  washing  machines  of  various  sorts,  including 
rotary  steam  washers,  Decouduu  steam  ironers,  &c,  and 
some  large  filter  presses  for  the  Wolverhampton  Corporation 
were  also  shown.  These  latter  will  yield  one  tou  of  pressed 
cake  per  hour  from  sewage  sludge  after  lime  treatment. 

In  a  shop  adjoining  several  centrifugal  machines  of 
various  types  were  to  be  seen  in  motion,  the  cages  being 
directly  driven  by  small  engines  attached  to  the  iron  casing 
or  pan,  the  whole  being  either  suspended  from  small  pillars 
secured  to  the  foundations,  or  else  allowed  to  slide  about  on 
"  slippers  "  on  small  carefully  faced  plates  attached  to  the 
floor.  By  these  means  the  inevitable  vibrations  caused  by 
the  great  speed  of  the  engine  are  reduced  to  a  minimum. 

An  apparatus  which  deserved  some  attention  from  those 
engaged  in  chemical  pursuits  was  next  inspected.  The 
"inspissator,"  as  it  is  called,  is  an  invention  of  Mr.  Fryer, 
and  with  it  solutions  readily  injured  by  heat  can  be  rapidly 
concentrated  without  the  necessity  of  boiling  iu  vacuo. 
To  illustrate  the  process  to  the  visitors  some  water  was 
rapidly  evaporated  by  direct  fire  at  a  temperature  of  120°  F. 
This  particular  apparatus  was  of  small  size,  capable  of 
being  worked  by  hand,  and  heated  by  small  gas  jets,  being, 
in  fact,  the  size  suitable  for  laboratories. 

New-hall's  conveyer  dryers,  for  the  extraction  of  the  last 
remnant  of  moisture  from  sugar  crystals,  also  attracted  some 
considerable  amount  of  attention,  more  especially  as  the 
arrangement  can  be  used  in  conjunction  with  the  ordinary 
grauulators  of  the  Newhall  or  Hersey  type. 

Visit  to  the  Nottingham  Manufacturing  Company's 
Works,  Station  Street. 

The  party  was  received  by  Mr.  Heslop,  the  Managing 
Director,  aud  he  with  the  assistance  of  Mr.  Taylor,  the 
Manager  of  the  Manufacturing  Department,  and  other 
heads  of  the  different  departments,  explained  very  fully 
the  various  processes  by  which  stockings  and  underwear 
are  produced. 

A  model  of  the  machine  principally  in  use  in  the  first 
quarter  of  this  century  was  first  showu  ;  and  Mr.  Heslop 
very  briefly  explained  how  hosiery  machinery  was  originally 
let  out  to  cottagers  in  the  surrounding  district,  and  how  the 
rents  were  received  as  regularly  as  that  of  the  cottage  they 
occupied,  and  how,  as  a  matter  of  fact,  hosiery  machinery 
was  heritable  property,  and  was  often  transferred  to  the 
daughters  of  the  family  as  a  portion  of  their  dower. 

Later  on,  as  was  the  case  with  other  hand-looms  when 
steam  was  introduced  as  a  motive  power,  heavier  and  faster 
machinery  was  invented,  and  the  manufacture  of  hosiery 
was  transferred  to  factories  in  the  towns,  the  effect  of  which 
was  graphically  described  in  the  "  Times  "  of  January  19th, 
1852,  an  extract  from  which  Mr.  Heslop  produced.  When 
hosiery  machinery  was  let  out  to  villagers  a  man  would 
produce  on  the  average  12  pairs  per  week  ;  from  this  a 
gradual  improvement  of  machinery  developed  upon  the 
same  lines   until  a  new   departure  was   made  by   Cotton's 
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patent  of  1864,  when  a  machine  was  invented  which  even- 
tually revolutionised  the  trade,  notwithstanding  the  pre- 
judices of  manufacturers,  which  prejudices  were  strengthened 
by  the  knowledge  that  this  machine  must  render  almost 
useless  all  the  expensive  plants  in  the  various  factories  in 
the  town.  The  patent  was  purchased  by  the  Nottingham 
Manufacturing  Company,  who  afterwards  disposed  of  a 
share  of  it  to  the  firm  of  J.  and  K.  Morley,  of  London  and 
Nottingham,  and  the  success  the  two  firms  had  with  the 
production  from  this  machinery  obliged  outsiders  to  seek  for 
licenses  to  work  the  patent.  Year  by  year  improvements 
were  made,  and  at  this  factory  a  man  with  two  apprentices 
now  makes  both  plain  and  ribbed  work  of  similar  properly 
fashioned,  or  as  ladies  understand  in  knitting,  narrowed 
make,  at  the  rate  of  1,000  pairs  per  week. 

After  the  factory  the  party  passed  through  the  rough 
stock  room,  and  were  informed  that  the  fearful  competition 
in  the  manufacture  of  hosiery  made  it  somewhat  difficult  to 
satisfy  the  requirements  of  the  shareholders,  and  that  the 
demands  of  labour  rendered  it  probable  that  in  the  future 
capital  would  have  to  be  satisfied  with  a  smaller  return. 

After  a  walk  through  the  warehouse,  where  the  various 
articles  were  finished,  folded,  and  put  up,  the  party  visited 
the  finishing  shop,  engine  house,  anil  yarn  cellars,  and 
departed  much  gratified  by  the  visit. 

The  following  works  were  also  open  for  inspection: — 
THe  Birks  Co.'s  Embroidery  Works,   Messrs.    Dobson's 
Lace  Factory,  Messrs.  Lambert's  Lace  Dressing  Booms,  the 
Midland  Lace  Co.'s  Frilling  Factory,  and  Messrs.  Doughty's 
Lace  Factory. 


Anhuax  Dinner. 

At  7.30  about  150  members  assembled  iu  the  Exchange 
Hall— most  generously  granted  for  the  occasion  by  the  Mayor 
and  Corporation  of  Nottingham — for  the  annual  dinner. 

The  President,  Sir  Lowthian  Bell,  Bart.,  F.R.S.,  occupied 
the  chair,  supported  by  the  Mayor  of  Nottingham  (Mr.  Alder- 
man Goldschmidt),  Mr.  E.  Rider  Cook  (President-elect), 
Messrs.  Ludwig  Motal,  David  Howard,  and  E.  K.  Muspratt 
(past  Presidents),  Alderman  Sir  John  Turncy  (Chairman  of 
the  Nottingham  Section),  Professor  Clowes,  D.Sc,  and  many 
other  members  of  Council  and  the  local  committee. 

The  President,  in  proposing  the  first  toast :  "  The  Queen, 
the  Prince  of  Wales,  and  the  rest  of  the  Royal  Family," 
said  that  the  most  exalted  personage  in  the  realm  had  so 
endeared  herself  to  the  hearts  of  her  subjects,  and  had 
so  entirely  gained  the  respect  of  the  rest  of  the  civilised 
world,  that  he  need  do  no  more  to  recommend  her  to  the 
affectionate  consideration  of  the  company  than  simply 
pronouuee  the  name  of  Her  Majesty  the  Queen.  He  had 
had  the  honour  of  serving  under  the  Prince  of  Wales  on 
the  occasion  when  the  object  in  view  was  the  progress  of 
that  knowledge  which  it  was  the  aim  and  duty  of  the 
Society  of  Chemical  Industry  to  cultivate  and  advance. 
He  was  sure  that  it  was  unnecessary  for  him  to  say 
anything  further. 

The  toast  having  been  drunk  with  musical  honours, 

The  President  next  gave  "  The  Town  and  Industry  of 
Nottingham."  It  was,  he  said,  about  25  years  since  he  had 
last  visited  the  town,  and  he  had  endeavoured  during  his 
short  stay  to  acquaint  himself  as  far  as  possible  with  its 
claims  as  regarded  the  prosperity  of  its  industries.  He 
must  confess  that  if  Nottingham's  claims  were  judged  by 
the  progress  which  it  had  made  during  that  25  years,  no 
amount  of  prosperity  which  it  might  receive  would  be  in 
excess  of  its  deserts.  He  had  seen  enormous  progress 
in  its  public  monuments ;  streets  where  there  were  no 
streets  before  ;  and  roads  which  were  a  pattern  of 
excellence  to  all  the  world.  He  had  endeavoured  to 
account  for  this  by  the  fact  that  the  town  had  at  its 
head  a  public  spirited  and  intellectual  municipal  body 
watching  over  its  interests.  Hut  that  would  amount  to 
very  little  if  the  endeavours  of  such  a  body  were  not  backed 
up    by  the    intelligence   and    goodwill   of    the    inhabitants. 


With  regard  to  the  particular  branch  of  science  with  which 
they    were     specially    concerned,    no    words    of    his    could 
better     recommend    Nottingham   to  the     favourable    con- 
sideration   of    those    engaged  in  chemical    industry   than 
did    the    town's    own    action     in    promoting    the    cause   of 
science  by  the  erection   and  endowment  of  one  of  the  best 
appointed    colleges    of     science    in    general,   as    well    as 
chemistry,  that  lie  had  ever  seen.     Some  years  ago,  he   had 
paid   tin-  highest  compliment   to  the  College  of   Science   in 
Nottingham  that  could  be  paid  by  any  one  man.     For  when 
at  Newcastle  they  wanted  a  principal  for  their  college,  they, 
on   his    advice,  sought    him    in   Nottingham,  and   took  him 
away  from   there;  and,  in    the  absence   of  his    friend   Pro- 
fessor Garnett,  he  might  venture  to   say  that   no  man  had 
better  deserved  the  confidence  of  his  council  and  the  town  of 
Newcastle   than   he  had.     But    the  toast   assigned  to  him 
related    more     particularly    perhaps    to    the    industries    of 
Nottingham.     He  was  sorry   to  learn   from  sources  which 
he     could    not    possibly    have    misunderstood    that    one 
of    the    staple    trades   of   the  town  was  not   in   that  com- 
mercial   position    which    they    and    the    country    at    large 
would  like  to  see  it  enjoy.     He,  however,  was   one  of  those 
who    were    far   from  thinking    that  occasional    periods    of 
depression  in  any  branch  of  industry  were  an  unmixed  evil. 
Those  were  the  occasions  which  intelligent  and  brave  nun 
used  for  the  purpose  of  advancing  that  branch  of  industry 
to    which    they   devoted    their   lives    by   a   steadfast    and 
intelligent  study  of  its  special  requirements.     If  one  looked 
back    lor    a  few  years    into   the   history  of  auy  particular 
branch   of   industry   one   was    astonished  at   the   progress 
which  had  been  made.     Confining  himself  for  the  moment 
to   the  iron   trade,  he   might    mention   that  when  he   first 
entered  it  they  thought  it  very  clever  to   make  one  ton  of 
iron  with  four  tons  of  coal,  and  to  produce   7U  tous  of  iron 
a  week.     They  were  now  able,  using  a   refractory  ore,   to 
make   a  ton  of  iron  with  half  the  quantity   of  coal   once 
used ;  and  instead  of   making  only  70  tons    a   week,  they 
thought  themselves  badly  used  by  their  furnaces  if  they  did 
not  make  more  than  70  tons  a  day.     With  respect  to  the 
lace  trade  and  the  other  industries  of  Nottingham,  he,  of 
course,   could   not  speak  with  authority.     He  had  for  the 
first  time  iu  his  life  been  that  day  permitted  to  inspect  a 
manufactory   devoted  to   the    production    of    that   useful 
article   called  leather,  and  carried   on  under  the  scientific 
guidance   of   his  friend  Sir  John   Turuey.     He  never  was 
more  agreeably  impressed  with  a  branch  of  industry  with 
which  he  was  unfamiliar  than  on  that  occasion.     Iu  visiting 
the    Midland   Railway    Works  under    the    guidance  of  his 
friend  Mr.  Johnson,   he  had  enjoyed  a  great  treat,  for  it 
happened  that  he  was  a  director  of  a  railway  in  the  North 
of  England,  and  was  iu  charge  of  what  was  kuown  on  that 
line  as  the  locomotive  committee.     He  had  found  at  Derby 
an  excellent  laboratory,  with  a  skilful  chemist  engaged  in 
examining  with  the   utmost  care  almost  every  article  which 
entered  into  consumption  on  the  Midland  line.     His  friend 
Mr.  Johnson  would  be  grieved  beyond  measure  if  at  auy 
time  he  received  a  report   showing  that  the  metal  out   of 
which  his  tyres  were  made  contained  the  1,000th  part  of  its 
weight  more  of  phosphorus  than  he  considered  it   prudent 
to  have.     He  confidently  asked  the  members  to  joiu  him  in 
drinking  to  the  return  and  continuation  of  prosperity  to  the 
town  of  Nottingham,  and  with   the   toast   he  would   couple 
the  name  of  his  friend  the  Mayor. 

The  Mayor,  in  responding,  said  that  he  and  his  colleagues 
were  extremely  pleased  to  sec  the  Society  in  Nottingham,  and 
anything  they  had  done  to  make  the  visit  a  pleasaut  one  had 
been  done  in  appreciation  of  the  science  which  the  members 
pursued.  That  science  had,  he  took  it — excepting  perhaps 
engineering — done  more  than  any  other  to  develop  the 
commerce  of  the  country  and  to  contribute  to  the  comfort  of 
the  inhabitants.  The  President  had  told  him  that  he  would 
go  even  further,  and  say  that  even  engineering  could  not 
get  on  without  the  aid  of  chemistry,  and  he  fully  believed 
that  the  Forth  Bridge  could  not  have  been  erected  without 
the  assistance  of  that  science  of  which  the  company  present 
were  the  votaries.  As  regarded  the  Corporation  which  he 
had  the  honour  of  representing,  the  Society  had  seen  what 
had  been  done  for  science  in  the  college  in  which  thej  were 
received.     They  had   seen   also   in   that   beautiful  temple  of 
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art  on  the  Castle  Rock  what  had  been  done  for  higher 
culture.  He  rejoiced  that  the  Corporation  excelled  all  others 
in  this,  that  they  were  not  satisfied  with  only  looking  after 
the  material  welfare  of  the  town,  with  providing  good,  well- 
paved,  clean  streets  and  capacious  sewers,  but  their  aims 
went  higher,  and  they  took  care  of  the  intellectual  progress 
of  the  inhabitants.  With  respect  to  the  commerce  to  which 
Sir  Lowthian  Bell  had  so  pathetically  referred,  it  was  quite 
true  that  for  the  time  being  one  of  the  principal  industries 
of  the  town  was  under  a  cloud.  But  they  did  not  despair. 
They  had  seen  similar  periods  of  depression  before,  and  had 
overcome  them  ;  and  he  had  no  doubt  whatever  that  they 
would  ride  over  the  storm  on  which  they  were  tossed  about 
at  the  present  moment,  and  safely  arrive  in  a  well-sheltered 
harbour.  That  particular  industry  was  to  some  extent 
connected  with  chemistry,  since  lace,  like  all  textile  manu- 
factures, depended  a  good  deal  upon  the  art  of  dyeing. 
Formerly,  dyeing  operations  used  to  be  done  by  rule  of 
thumb ;  but  that  period  bad  passed  away  and  everything 
now  depended  upon  science.  He  sincerely  hoped  that  the 
visit  of  the  Society  to  Nottingham  would  stimulate  those 
who  were  engaged  in  dyeing,  and  that  henceforth  they  would 
not  be  satisfied  with  merely  being  abreast  with  their  foreign 
competitors,  but  by  dint  of  science  surpass  them  in  the 
race. 

The  Town  Clerk  (Mr.  S.  G.  Johxsox),  in  proposing  the 
toast  of  "  The  Society  of  Chemical  Industry,"  said  that  he 
wished  that  the  Society  could  have  visited  the  town  when  it 
was  at  the  flood  of  prosperity  rather  than  in  the  ebb  of 
adversity.  But  an  old  divine  had  said  that  where  one 
would  be  found  who  eould  bear  prosperity  well,  ten 
would  be  found  who  could  bear  adversity  well.  That 
saying  was  recalled  to  his  memory  by  the  President's 
remarks  ;  and  he  quite  believed  that  times  of  adversity  bail 
been  the  times  when  Nottingham  men  had  renewed  their 
strength  and  risen  against  adverse  circumstances  to  new 
prosperity.  It  might,  indeed,  be  fortunate  that  the  Society 
had  come  at  such  a  period,  because  they  could  commend  to 
the  members  many  circumstances  in  which  they  might  find 
means  to  encourage  them.  They  had  there,  in  the  centre  of 
England,  a  very  fine  town,  hardly  to  be  surpassed  in  the 
manufacturing  centres  of  the  country  ;  a  very  healthy  town  ; 
a  town  which  they  had  endeavoured  to  beautify,  and  in 
which  they  had  done  all  they  coidd  for  the  intellectual 
growth  of  the  inhabitants.  They  had  there  all  the  chief 
materials  of  England's  prosperity:  iron,  coal,  railway  and 
water  communication,  and  above  all  a  people  who  were  hard 
headed,  strong  handed,  and  willing  to  work  with  intelligence, 
industry,  and  perseverance.  He  trusted  that  some  one 
might  find  the  means  of  utilising  all  the  material  he  had 
named,  and  thus  make  a  good  thing  for  the  town  ami  For 
himself.  He  fully  endorsed  what  the  Mayor  had  said 
respecting  the  value  of  the  Society's  work,  and  was  glad 
to  find  that  the  members  eould  sink  all  small  differences 
and  jealousies,  and  meet  on  common  ground  to  interchange 
ideas  and  discoveries,  instead  of  bottling  them  up  in  their 
own  breasts.  He  felt  that  he  was  addressing  men  who 
had  gone  out  to  wrest  from  nature  her  great  secrets, 
and  who  bad  struggled  hard  in  their  laboratories,  for  it 
could  not  be  supposed  that  they  were  usually  occupied 
as  comfortably  and  pleasantly  as  he  saw  them  at  that 
moment.  But  he  thought  of  them  in  their  workshops, 
smithies,  and  laboratories,  working  day  by  day  to  acquire 
further  knowledge  for  the  benefit  of  that  great  humanity  of 
which  they  all  formed  a  part,  and  he  knew  that  what  they 
had  done  was  only  an  earnest  of  what  they  would  yet  do. 
He  need  not  use  many  words  in  commending  a  toast  which 
practically  meant  themselves ;  but  he  had  the  pleasure  of 
coupling  with  that  toast  the  name  of  Mr.  Rider  Cook,  who 
had  been  their  Hon.  Treasurer  for  10  years,  who  had  helped 
to  establish  the  Society,  and  whom  they  had  that  day  chosen 
as  their  next  President.  He  was  sure  that  under  his  guidance 
the  Society  would  continue  to  prosper. 

Mr.  E.  RlDEE  Coos  said  that  he  felt  it  a  very  high 
honour  to  be  called  upon  to  respond  to  the  toast  so  ably 
proposed  by  the  Town  Clerk  of  Nottingham,  a  gentleman 
whose  reputation  was  not  confined   to  that  very  energetic 


town,  but   was  well   known   throughout  England.     He  felt 
that  he   had  a  great  deal  more  to  thank  Nottingham   for 
than  the  mere  drinking  of  that  toast.     Ever  since  he   had 
set  foot  in  the  town,  his  mind  had  been  full  of  gratitude 
for   the   princely   and   magnificent    manner   in    which   the 
Society   had   been   entertained.      When    he    received    the 
papers  relating  to  the  meeting,  he  felt   that  the  committee 
who  had  the  matter  in  hand,  bad   not  only  bestowed  an 
immense  amount  of  thought  on  the  task  of    making  the 
gathering  a  success,  but  had  translated  that   thought   into 
very  efficient  action.     But  when  he  arrived  in  the  town   and 
found    that    the    University    College,    the    Museum,    the 
Arboretum,  the  Public  Library,  and  the  other  institutions 
open  to  them,  were  all  the   work  of  the  Corporation,   he 
felt  that  they  were  going  through  an  entirely  new  experience 
in  receiving  the  hospitality  of  a   municipal  body,  and  that 
the  example  set  by  Nottingham  was  one  which  might  well 
be  followed  by  other  municipalities  throughout  the  country. 
He  did  not  believe   in  centralisation.     He  believed  in  the 
people  of   a  place    managing   their   own  affairs  for  them- 
selves ;  and  when  he  found  that  the  Mayor  and  Corporation 
of  Nottingham  had  been  actuated  by  a  desire  not  only  to 
make  their  city  beautiful  and  healthy,  but  to  bring  into 
operation  those  great   institutions  for   developing  the  taste, 
thought,  and  education  of   the   people,  he   felt  sure  that, 
though   the  ratepayers   might  have  grumbled  at  first,  they 
were   now  proud  of   what  had  been  done.     Moreover,  the 
Mayor   and  Corporation   had   not  confined   themselves   to 
general  arrangements  and   the  loan  of  rooms,  &c.,  but  had 
even  granted  the  use  of  their  plate  and  table  requisites — a 
kindness  which,  though  apparently  slight   in  itself,  called, 
he  thought,  for  their  especial  gratitude.     On  behalf  of  the 
Society,  he  desired  to  thank  also  the  various  manufacturers 
in  the  neighbourhood  who  had  so  freely  thrown   open  their 
works  to  the  visitors.     There  had  been  no  limitation  what- 
ever, the  owners  of  the  various  works  had  trusted  to  their 
visitors,  while  learning   lessons   for  themselves,  taking  no 
undue  advantage  of  the  privileges   so  freely  accorded    to 
them.     He  himself  thought  that  very  little  harm  was  done 
in  that  way.     What  even  technologists  learnt  in  going  over 
works    similar  to   their  own  was  not   the   particular"  little 
secrets  which  the  owners  relied  upon  for  their  own  success. 
They  learnt,   rather,   that   general   arrangement   of   plant, 
which,  while  it  was  useful  to  those  who  saw  it,  did  no  harm 
to  those  who  arranged  it.     He  would  have  felt  it  impossible 
to  have   accepted  the  position  which   their   kindness    had 
placed  him  in  if  the  Society  had  been  the  Chemical  Society. 
There  was  a  time  when  he  thought  that   he  knew  something 
about  chemistry,  but  the  rapid  advance  of  the  science  had 
long  left   him   behind.     But  the  Society  he  was  addressing 
was   not  the  Chemical  Society,  and   it  was  well  that  that 
should  be  borne  in  mind.     Neither  was   it   the  Institute  of 
Chemistry,  a  body  which  had  to  do  with   the  conduct  of 
practical   analyses  by  skilled  chemists.     The  body  he  was 
addressing   was   the   Society   of    Chemical    Industry,   and 
members     of    that    Society    required    not    only    chemical 
knowledge,  but  that  knowledge  which  manufacturers  gained 
in  carrying  on  works  and  plant  on  a  large  scale.     The  name 
originally  proposed  was  the  Society  of  Chemical  Engineers ; 
and  though  the  present  title  was  preferred,  it  would  be  wise 
for  them  to  try  to  ensure  that  their  Council   and  the  com- 
mittees of  their   local  Sections   should  always  include,  not 
only  professional  chemists  and  workers  in  pure  science,  but 
also     men    who    had   been    successful   in   arranging   plant 
and   processes  under  the  guidance  of  chemical  knowledge. 
They  should  always   seek  to  guard  the  Society  from  being 
regarded  as  a  chemical  society  pure  and  simple.     Chemists 
were  wanted,  but  the  chemists  required  the  aid  of  manu- 
facturers with  knowledge  and  experience  ;  and  it  was  by 
these   two  classes   of  members  working  together  that   the 
Society  could  best  serve  the  trade  of  the  country.     Under 
tlio-i-  circumstances,  he  hoped  that  his  experience  as  a   man 
of  business,  and  his   knowledge  as  a  manufacturer,  might 
enable  him,  to  some  extent,  to  justify  the  confidence  which 
the   members    had    placed   in  him   in    electing  him  to  the 
high  office  of  President.     He  thanked  the  worthy  people  "I 
Nottingham,  and   especially   tin1  Mayor  and    his  colleagues, 
for  receiving  the  Society  so  kindly,  and  the  present  company 
for  drinking  the  toast  so  heartily. 
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Sir  John  Tcbney,  in  giving  the  next  toast,  "  <  rar  Guests," 
said  that  he  proposed  the  toast  of  "  Our  Guests  "  with  great 
pleasure,  and  be  felt  that  in  doing  so  he  had  the  sympathy 
and  support  of  all  tin- people  of  the  town.  They  felt  it  a 
distinguished  honour  to  have  an  opportunity  of  entertaining 
gentlemen  who  held  so  high  a  position  in  the  scientific  and 
manufacturing  work  of  the  whole  world — men  who  had 
rendered  immense  services  to  science,  and  who  had  as 
manufacturers  overcome  difficulties  which  at  one  time 
seemed  to  he  insuperable.  Looking  at  the  names  connected 
with  the  Society, — Sir  Henry  Roscoe,  Sir  V.  U>el,  Walter 
Weldon,    Dr.      lVrkin,    David     Howard,     Professor     Dewar, 

Ludwig  Mood,  Sir  Lowthian  Bell,  and  the  new  President, 
Mr.  E.  Rider  Cook,  any  town  might  feel  proud  of  having  an 
opportunity  to  pay  such  men  a  compliment.  If  they  had 
done  anything  to  make  the  Society's  visit  enjoyable,  they 
were  amply  repaid.  He  had  great  pleasure  in  coupling  with 
the  toast  the  names  of  Mr.  W.  E.  Dobson,  Mr.  Councillor 
Fitzhugh,  and  Mr.  Frank  Lott. 

Mr.  J.  E.  DOBSON  found  it  difficult  after  the  able  speeches 
of  the  Town  Clerk  and  Sir  John  Turney  to  do  more  than 
reiterate  their  words  of  welcome,  and  to  wish  the  members 
of  the  Society  God-speed  in  their  good  work. 

Councillor  Fmzhi  i.u  had  great  pleasure  in  responding  to 
the  toast.  He  was  present  as  President  of  the  Nottingham 
and  Notts  Chemists' Association, an  institution  which  was 
engaged  in  training  youths  whom,  he  hoped,  would  in  due 
course  become  members  either  of  the  Society  of  Chemical 
Industry  or  of  sonic  kindred  body.  They  had  turned  out 
many  good  men,  and  he  hoped  that  they  would  make  their 
mark  in  the  world.  It  was  their  constant  endeavour,  as  the 
Mayor  and  Town  Clerk  had  said,  to  do  everything  in  their 
power  for  the  education  of  the  town,  and  particularly,  if  he 
might  say  so,  in  his  own  department,  which  was  concerned 
with  chemical  science.  He  would  conclude  by  thanking  the 
Society  for  the  honour  it  had  done  the  town  by  holding  its 
meeting  there  on  the  present  occasion. 

Mr.  Frank  Lott,  in  responding,  said  that  all  the  members 
present,  with  the  exception  of  local  men,  were  practically 
guests  of  the  Nottingham  Section,  and  the  numbers  present 
was  the  best  proof  they  could  have  of  the  cordiality  with 
which  the  invitation  had  been  received.  Speaking  both  as 
a  member  and  as  a  guest  he  could  only  say  that  in  what- 
ever town  the  Society  might  next  meet  he  hoped  that  they 
might  receive  as  cordial  a  welcome  and  hospitality  as  full  as 
that  which  they  had  enjoyed  in  Nottingham. 

Mr.  E.  K.  Mfsi'inTT,  in  rising  to  propose  the  toast  of 
"  The  President,"  said  that  Sir  Lowthian  Bell  had  been 
connected  with  chemical  industry  from  his  infancy.  His 
father  was,  be  (.Mr.  Muspratt)  believed,  a  partner  with 
Mr.  Losh,  who  had  studied  chemistry  in  Paris  under  the 
Teat  Lavoisier.  That  carried  one  back  to  the  birth  of 
modern  chemistry,  the  channel  through  which  the  great 
progress  in  industry  had  been  brought  about.  Sir  Lowthian 
Hell  bail  been  intimately  connected  therefore  with  that 
branch  of  applied  chemistry  with  which  he  (Mr.  Muspratt) 
was  concerned,  namely  the  alkali  manufacture,  though  he 
had  made  his  name  by  the  application  of  chemical  science 
to  the  iron  manufacture  of  this  country.  He  could  remember 
the  time  when  no  iron  works  in  England — perhaps  in  the 
world — possessed  a  chemical  laboratory.  Now,  he  presumed, 
there  was  not  one  without  such  an  adjunct  ;  and  that  in 
itself  marked  a  great  amount  of  progress,  lie  thought, 
indeed,  that  he  might  justly  say  that  all  the  progress  made 
in  the  production  of  iron  during  the  last  30  or  in  years  was 
due  to  the  application  of  chemistry.    The  address  of  the 

President  showed  what  part  he  had  taken  in  that  application, 
and  showed,  too,  that   they  owed  a  debt  of  gratitude  to    him 

for  the  position  wliieii  the  iron  manufacture  still  retained  in 
laud.  For  with  respect  to  that  manufacture  England 
had  to  a  great  extent  been  deprived  of  the  supremacy  which 
the  contiguity  of  the  raw  materials  used  to  give  her.  ( (titer 
Countries  were  now  found  to  lie  as  well  provided  and  better 
situated  than  she  was.  Hut  so  long  as  England  possessed 
nan  like  Sir  Lowthian  Hell  to  lead  the  way  in  the  application 


of  science  to  that  industry,  she  need  not  fear  competition 
with  all  the  world.  11,-  hail  much  pleasure  therefore  in 
proposing  the  toast  of  "  The  President,"  Sir  Lowthian  Bell. 

Mr.  lUvin  HOWARD  desired  to  express  on  behalf  of  the 
London  Section  an  entire  concurrence  in  the  remarks  made 
by  Mr.  Muspratt.  They  were  proud  to  have  as  the  President 
a  man  like  Sir  Lowthian  Hell,  the  most  eminent  manufac- 
turer of  that  product  which,  more  than  any  other,  tended  to 
the  prosperity  Dot  only  of  chemical  industry  hut  of  all  the 
industries  of  Great  Britain. 

The  toast  having  been  drunk  with  enthusiasm, 

Sir  Lowthian  Hki.i.,  in  response,  said  that  whatever 
might    he   their   CUStOm  when    they  met    together   to    disCUS8 

questions  of  a  purely  scientific  character,  they  wire  bound, 
when  they  met  round  the  hospitable  board,  to  carefully 
abstain  from  debatable  matter.  Nevertheless,  lie  could 
not  allow  the  kind  language  used  by  his  friends  who  had 

last  spoken  to  pass  unchallenged.  He  was  sorry,  on  his 
own  account,  that  the  kind  words  which  they  had  used  were 
far  in  excess  of  his  merits.  He  admitted  that  he  had  done 
a  little — at  any  rate,  he  had  done  his  best  —  to  advance  that 
industry  with  which  be  had  been  connected  since  his  birth  ; 
but,  to  say  that  the  iron  industry  of  the  world  owed  him 
a  great  debt  of  gratitude  was  much  in  excels  of  the  truth. 
He  was  glad,  on  one  aeeount,  to  be  permitted  to  say  a  few 
more  words,  and  that  was  to  express  his  entire  concurrence 
in  what  had  been  said  as  to  their  reception.  The  machinery 
bad  worked  so  easily  that  they  were  apt  to  forget  that 
au_\  trouble  had  been  encountered  in  making  the  arrange- 
ments for  their  entertainment.  Hut  everything  had  gone  as 
smoothly  as  a  well-balanced  and  carefully  designed  ma- 
chiue ;  and  so  they  seemed  to  have  been  dwelling  in  a 
paradise  of  ease  and  comfort.  He  thanked  Mr.  Muspratt 
and  Mr.  Howard  for  their  kind  words  in  proposing  his 
health,  and  the  members  of  the  Society  for  the  cordial 
manner  in  which  it  had  been  received  ;  and  he  hoped  that 
those  present  would  live  to  enjoy  many  more  such  happy 
meetings. 

Mr.  T.  Tyrer  said  that  there  was  one  more  item  to  be 
brought  forward,  an  item  which  the  modesty  of  the  hosts 
would  not  allow  to  appear  on  the  official  programme,  aud  the 
charge  of  which  had  fallen  upon  him.  He  had  had  a  great 
deal  to  do  with  the  organisation  of  the  meetings  of  the  Society, 
but  be  had  never  felt  prouder  of  it  than  be  did  that  night.  It 
had  begun  life  well ;  it  had  gone  on  to  better  things  ;  but 
on  the  present  occasion  it  bad  excelled  itself.  To  mention 
only  a  small  matter — though  business  men  would  agree  with 
him  that  it  was  on  such  matters  that  success  often  depended 
— he  would  refer  to  the  fact  that,  following  the  usual 
precedent,  a  circular  was  issued  with  the  last  number  of  the 
Journal  containing  a  list  of  the  visits  and  entertainments, 
and  with  a  request  to  members  to  initial  those  which  they 
wished  to  attend.  The  highest  typeof  bureau  aud  the  most 
systematic  arrangement  he  could  conceive  of  was  the 
English  railway  booking  office,  where  one  was  supplied 
with  what  he  wanted  with  automatic  precision  no  matter 
what  the  crowd  or  the  pressure  of  business.  Hut  those  who 
applied  at  University  College  mi  Wednesday  morning  were 
merely  required  to  state  their  name  and  town,  and  were  then 
immediately  handed  an  envelope  from  a  neatly  arranged 
packet,  containing  everything  that  was  necessary  to  convey 
them  to  the  places  they  wished  to  visit,  without  trouble  or 
price,  and  with  the  assurance  of  a  hearty  welcome.  Be 
said,  therefore,  that  the  Nottingham  Section  bad  excelled  all 
that  had  been  done  before,  and  had  set  an  example  to  other 
Sections  which  he  hoped  might  be  followed, hut  which  could 
scarcely  he  surpassed.  To  whom  did  they  owe  all  this? 
Tiny  owed  it  in  part  to  the  loyal  co-operation  of  the  Burton 
members  of  the  Birmingham  Section,  but  chiefly  to  the 
organising  committee  of  the  Nottingham  Section,  sir  John 
Turney,  Professor  Clowes,  Mr.  Ajchbutt,  Mr.  Lloyd  Whiteley, 
Mr.  S.  Y.  Holgate,  and  lie  Lite  Secretary.  Mr.  Ashwell,  and 
to  the  fact  that  these  gentlemen  had  seeured  the  invaluable 
co-operation  of  the  Mayor.  He  had  the  greatest  pleasure, 
therefore,  in   proposing   the   health  of  the   members   of    the 
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Nottingham  Committee,  coupled  with  the  names  of  Professor 
Clowes,  Mr.  Archbutt,  and  Mr.  Lloyd  Whiteley. 

The  toast  having  been  cordially  drunk, 

Professor  Clowes  said  that  he  bad  been  taken  by  surprise 
by  Mr.  Tvrer,  and  scarcely  knew  how  to  thank  him  for 
his  kind  words  respecting  the  Nottingham  Section.  It  was, 
he  thought,  very  fortunate  that  the  Society  of  Chemical 
Industry  ventured  to  "  perform  out  of  London,"  and  did 
not,  like  a  certain  other  Society,  selfishly  confine  itself  to 
the  metropolis.  It  was  an  advantage  to  the  Society  at 
large  and  to  the  local  Sections  that  it  should  be  peripatetic, 
at  least  in  its  annual  meetings.  They  had  been  profanely 
called  "  the  industrious  chemists,"  a  title  to  which  they 
were  not  likely  to  demur.  The  name  certainly  fitted  the 
committee  which  had  been  working  with  him  for  months  to 
provide  entertainment  for  their  visitors.  They  had  been 
industrious,  and  their  industry  had  met  with  its  hoped- 
for  reward. 

Mr.  L.  Archhvtt  wished  to  thank  the  company  heartily  on 
behalf  of  the  Xottingham  Section  for  the  cordial  manner 
in  which  their  efforts  had  been  received.  There  had 
undoubtedly  been  a  great  deal  of  time  and  labour  expended ; 
but  it  had  been  amply  repaid  by  the  success  of  the  meeting 
and  the  numerous  expressions  of  appreciation  which  had 
fallen  from  the  various  speakers  that  evening.  He  was 
only  expressing  the  feelings  of  the  committee  when  he 
said  that  they  would  not  have  succeeded  as  they  had  if 
it  had  not  been  for  the  kind  co-operation  of  the  Mayor  of 
Xottingham  and  their  friends  of  Burtou.  This  was  their 
first  experience,  and  he  looked  forward  with  pleasure  to 
the  next  visit  of  the  Society  after  it  had  gone  the  round  of 
the  other  Sections. 

In  the  intervals  between  the  toasts  a  selection  of  songs 
and  instrumental  pieces  was  admirably  rendered  by 
Madame  Fannie  Lyum.  Mr.  Bingley  Shaw,  Mr.  Charles 
Young,  Mr.  Alfred  R.  Watson,  and  a  select  band  under  the 
direction  of  the  latter  gentleman. 


THIRD  DAY. 

On  Friday  morning  a  party  of  about  140  members  left 
the  Great  Xortheru  station  at  Xottingham,  at  8.30,  by 
special  train  for  Worksop.  The  weather  was,  unfortunately, 
cold,  damp,  and  gloomy,  but  little  rain  actually  fell.  This 
was  of  some  importance,  as  at  Worksop  some  dozen  or 
more  open  breaks  met  the  party — half  of  whom  proceeded 
to  Welbeck  Abbey,  the  seat  of  the  Duke  of  Portland,  and 
the  remainder  to  Clumber,  the  seat  of  the  Duke  of  Xew- 
castle.  Both  parties  then  proceeded  to  Edwinstowe,  where 
an  excellent  lunch  was  provided  by  the  Section.  After 
lunch  the  Welbeck  party  returned  via  Clumber,  and  the 
Clumber  party  uick  Welbeck,  reaching  Worksop  at  6  o'clock 
and  Xottingham  at  half-past  eight,  after  a  very  enjoyable 
day. 


Sonaon   £wtion. 


Chemical  Society's  Rooms,  Buklixgion  House. 


Chairman :  T.  Tyrer. 
Committee  : 

B.  E.  R.  Newlands. 

B.  Redwood. 
John  Spiller. 
W.  S.  Squire. 
Wm.  Thorp. 
T.  E.  Thorpe. 

C.  R.  Alder  Wright. 


W.  Crowder. 

J.  Dewar. 

A.  G.  Green. 

S.  Hall. 

0.  W.  Heaton. 

D.  Howard. 

C.  C.  Hutchiuson. 

R.  Messel. 

Hon,  Local  Sec.  and  Treasurer : 
T.  W.  B.  Mumford,  1,  Glendale  Villas,  Sylvan  Road,  Wanstead,  E. 


Xtbfrpool  &«ti<m. 


U.nivebsity  College,  Bbownlow  Street. 


J.  Campbell  Brown. 
H.  Brunner. 
T.  Fletcher. 
H.  Gaskell,  jun. 
F.  Gossage. 
W.  D.  Herman. 

Hon.  Treasurer 


Chairman  :  A.  Norman  Tate. 

Tice-Chairman :  F.  Hurler. 

Committee : 


C.  L.  Higgins. 
A.  H.  Knight. 

D.  McKechnie. 

E.  K.  Muspratt. 
Henry  Tate. 
A.  Watt. 

W.  P.  Thompson. 


Hon.  Local  Secretary : 
Dr.  Chas.  A.  Kolm,  University  College,  Liverpool. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


^ctorastle  Section. 


Chairman :  John  Pattinson. 
Vice-Chairman :  T.  W.Stuart. 
Committee : 
A.AIlhusen.  T.  W.  Lovibond. 

P.  P.  Bedson.  H.  R.  Procter. 

G.  T.  France.  B.  S.  Proctor. 

G.  Gatheral.  W.  W.  Proctor. 

C.  H.  Hiilg.  W.  L.  Reunoldson. 

T.  W.  Hogg.  J-  E.  Stead. 

Hon.  Local  Secretary  anil  Treasurer: 
Dr.  J.  T.  Dunn,  The  School,  Gateshead. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 
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iflandKSftrr  &tttion. 

Chairman :  Ivan  Levinstein. 

Vice-Chairman :  Edw.  Schunck. 

Committee : 

J.  Grossmann. 

P.  Hurt. 

A.  Liebniann. 

Sir  H.  E.  Roscoe, M.P. 

C.  Truby. 

D.  Watson. 

Hon,  Local  Secretary : 

J.  Carter  Bell, 
Bank  House,  The  Cliff,  Higher  Broughton,  Manchester. 


J.  Angell. 
G.  H.  Bailey. 
R.  F.  Carpenter. 

(i.  E.  Davis. 
H.  Grimshaw. 
Harold  B.  Dixon 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sunt  to  the  Local  Secretary. 


ftotttngljam  £>(ttion. 

University  Collegk,  Nottingham. 

Cltairmun :  Sir  John  Turney. 

Vice-Chairman :  L.  Archbutt. 

Committee : 


Jno.  R.  Ashwell. 
F.  Clowes. 
J.  B.  Coleman. 
W.  A.Curry. 
H.  Forth. 
E.  Francis* 


J.  M.  C.  Paton. 

S.  J.  Pentecost. 
C.  Spackman. 
H.  J.  Staples. 
J.T.Wood. 


Treasurer:  S.  V.  Holgate. 

lion.  Local  Secretary  : 

R.  L.  Whiteley,  University  College,  Nottingham. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


^Inscjoto  antJ  £>rotttsi)  Action. 

Chairman :  E.  C.  C.  Stanford. 
Vice-Chairman:  A.  Crura  Brown. 

Committee : 


G.  B.ilby. 
Wm.  Boyd. 
J.  Christie. 
YV.  J.  A.  Donald. 
)).  B.  Dott. 
C.  A.  Fawsitt. 
Win.  Foulis. 
J.  Gibson. 

Hon 


Treasurer 


J.  Falconer  King. 
G.  McRoberts. 
T.P.Miller. 
E.  J.  Mills. 
T.  L.  Patterson. 
J.  Pattison. 
E.  Smith. 
R.  K.  Tatlock. 
W.  J.Chrystal. 


Hon.  Local  Secretary  : 
Dr.  G.  G.  Henderson,  Chemical  Laboratory,  University  of  Glasgow. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 
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ON  THE  ACCURACY  OF  THE  GREASE  Sl'OT 
PHOTOMETER  FOB  MEASURING  '1111.  DENSITY 
OS  PHOTOGRAPHIC  PLATES,  AM)  A  NOTK 
ON  THE  SECTOR  PHOTOMETER. 

BY    CAPTAIN    W.   M.  W.  AISXKY,    C.I!.,    U.K.,    D.C.L.,    F.E.8. 

The  publication  of  a  paper  by  Messrs.  Hurter  unil  Driffield 
in  the  Journal  of  Chemical  Industry,  on  "  Photo-Chemical 
Investigation,  and  a  New  Method  of  Determination  of  the 

Sensitiveness  of  Photographic  Plates  "  has  induced  me  to 
offer  a  few  criticisms  on  the  subject. 

I  have  two  reasons  for  doing  this;  one  is  that  I  have 
ivritteu  a  good  deal  regarding  part  of  it,  and  the  other  that 
some  doubt  is  thrown  in  the  paper  on  the  accuracy  of  tin- 
results  I  have  obtained,  owing,  as  it  is  asserted,  to  the 
photometer  I  use  being  faulty. 

I  should  have  been  unwilling  to  enter  into  a  criticism  of 
the  paper  now  the  session  is  over  were  it  not  that  it  will  no 
doubt  be  quoted  largely  at  home  and  abroad  as  giving  an 
authoritative  exposition  of  the  law  of  density,  and  that  no 
opportunity  of  having  a  say  in  the  matter  would  occur 
before  November. 

We  may  take  the  paper  as  practically  divided  into  four 
parts:  Definitions  of  terms  employed;  instrument  for 
measuring  and  method  of  measuring  the  density  of  deposit 
in  photographic  plates ;  methods  of  producing  density ; 
and  a  mathematical  investigation  of  the  subject. 

Under  the  first  heading  I  may  have  one  or  two  criticisms 
to  make  subsequently — such  as  on  the  law  of  absorption 
applied  to  a  film  in  which  opaque  particles  are  embedded — 
but  for  the  present  I  wish  to  confine  myself  to  the  second 
division,  viz.,  the  instrument  and  the  mode  of  measuring 
densities,  for  if  these  are  in  fault,  the  measured  densities 
and  the  application  of  theory  to  them  will  require  revision. 

To  begin  with,  the  instrument  itself  as  used  by  the 
authors.  There  is  a  statement  made  regarding  the  method 
of  photometry  employed  to  which  I  must  take  exception, 
and  that  is  that  the  Bunsen  disc  is  more  sensitive  than  the 
(Kumford)  method  of  shadows.  The  leading  authorities  on 
photometry  in  London,  viz.,  the  Gas  Referees,  have  adopted 
the  shadow  test,  and  certainly  the  measurements  made  by 
Mr.  Vernon  Harcourt  are  not  wanting  in  delicacy.  The 
well-known  drawback  to  the  grease  spot  method  is  the 
necessity  of  excluding  all  reflected  light  from  the  grease 
spot,  and  when  it  is  recollected  that  the  blackest  lamp-black 
reflects  more  than  2  per  cent,  of  white  light,  the  exclusion 
of  all  such  reflected  light  becomes  a  problem  very  hard  to 
solve,  more  especially  in  an  instrument  12  x  4  x  6  in.  such 
as  is  used  by  Messrs.  Hurter  and  Driffield.  I  am  not  saying 
tli, it  they  have  not  overcome  this  difficulty,  but  I  bring 
forward  a  possible  objection  to  this  instrument.  This  may 
be  passed  over, however;  but  unless  I  am  very  much  mistaken 
a  much  more  serious,  if  not  fatal,  objection  must  be  taken 
to  it  when  measuring  the  density  of  photographic  deposits, 
and  is  one  1  have  long  been  practically  acquainted  with, 
and  which  I  have  again  investigated  recently.  Let  any  one, 
after  focussing  a  view,  replace  the  ground  glass  of  a  camera 
by  a  photographic  negative,  and  place  his  head  under  the 
focussing  cloth.  He  will  see  two  objects,  the  lens  through 
the  plate,  and  the  view,  more  or  less  dim,  on  the  negative 
itself.  In  other  words,  the  film  acts  like  ground  glass  and 
is  partially  translucent.  Now  if  the  negative  be  replaced  by 
a  glass  of  apparently  the  same  darkness  in  which  the 
colouring  matter  is  part  of  the  glass  itself,  the  view  is  no 
loligervisilile.or.il'  visible  at  all,  very  faintly  so,  but  the 
lens  will  br  clearlj  seen.  Now  ground  glass,  if  illuminated, 
becomes  practically  a  source  of  light,  the  light  being  scat- 
tered in  everj  direction, but  it  naturally  illuminates  more 
strongly  in  the  direction  from  which  the  original  light  falls 
on  it,  if  the  glass  be  perpendicular  to  that  direction.  Thus, 
when  a  piece  of  ground  glass  is  placed  at  the  end  of  a  narrow 
tube  which    is    inserted   in   the    wall-    of  a    dark,   and    black 
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painted,  room  (the  ground  surface  being  inside  the  room), 
it  will  he  found  that  if  a  beam  of  light  be  sent  through  the 
tube,  not  only  is  the  room  illuminated  exactly  opposite  the 
tube,  as  it  would  be  were  the  ground  glass  removed,  but  also 
at  every  angle  with  the  axis  of  the  tube.  The  illumination 
of  a  white  surface  gave  the  following  results  in  one  case, 
the  surface  being  always  at  the  same  distance  from  the 
aperture. 

Table  I. 


Angle  from  the  Axis. 

Relative  Illumination. 

0 

100 

10 

lit 

20 

21 

SO 

14 

10 

8-2 

50 

7-2 

60 

o-o 

Evidently  the  amount  of  scattered  light  would  here 
have  to  be  taken  into  account,  as,  if  not,  it  would  be 
immaterial  if  the  ground  glass  were  in  front  of  the  tube  or 
not,  except  for  the  small  amount  of  light  which  would  be 
reflected  back  towards  the  source  of  light ;  and  further,  the 
brightness  of  the  light  which  illuminated  the  grease  spot 
would  not  vary  exactly  inversely  as  the  square  of  the  distance 
since  the  light  is  not  symmetrically  scattered,  if  we  may  use 
such  a  phrase. 

If  the  ground  glass  in  the  above  experiment  be  replaced 
by  a  piece  of  a  negative  the  same  scattering  of  light  will  be 
readily  seen  by  holding  a  piece  of  white  card  about  1  ft. 
from  the  orifice. 

Now  let  us  see  how  the  results  obtained  by  the  instrument 
under  consideration  would  be  affected  by  the  "  ground  glass  " 
effect  of  the  negative.  Suppose  we  have  two  lights  properly 
enclosed  in  a  darkened  room,  one  stationary  with  an  aperture 
in  front  of  it,  the  flame  being  of  such  dimensions  that  it 
more  than  fills  the  aperture  (in  fact,  just  as  the  authors 
arrange  both  their  lights)  and  the  other  moveable.  Let  a 
moveable  Bunsen  disc  be  placed  at  some  fixed  distance  from 
the  aperture,  and  the  other  light  be  moved  till  equality  of 
illumination  of  the  grease  spot  is  secured,  and  let  the  dis- 
tances of  the  aperture  and  of  the  moveable  light  from  the 
grease  spot  be  noted.  Next,  let  the  Bunsen  disc  be  moved 
to  a  different  distance  from  the  aperture  and  the  moveable 
light  be  again  moved  till  equality  of  illumination  is  secured, 
and  let  the  two  distances  be  again  measured.  The  distances 
of  the  aperture  and  of  the  moveable  light  from  the  grease 
spot  in  the  first  case  should  be  proportional  to  the  two 
distances  in  the  second  case.  Suppose,  in  the  first  instance, 
the  distance  of  the  aperture  from  the  grease  spot  was  6  in. 
and  that  of  the  moveable  light  3  ft.,  then  if  the  grease  spot 
be  moved  to  12  in.  from  the  aperture  the  distance  of 
the  moveable  light  should  be  6  ft.,  and  so  on.  Now  if  the 
measurement  of  density  of  a  plate  by  the  grease  spot  method 
be  correct  when  a  film  is  placed  in  contact  with  the  aperture, 
the  same  should  hold  good,  but  if  the  scattering  of  light  by 
the  film  affects  the  result  it  should  not.  To  test  this  I  have 
made  a  good  many  very  careful  experiments,  and  I  cite  one 
here,  which  is  a  sample  of  the  results  obtained  in  all  cases 
The  plan  adopted  was  to  make  measures  of  a  lighted 
aperture  as  stated,  and  then  without  any  alteration  of 
the  general  arrangement  to  place  a  portion  of  a  plate  with  a 
photographic  deposit  upon  it  against  the  aperture,  and 
measure  the  light  coming  through  it  by  placing  the  grease 
spot  at  different  distances  from  the  aperture,  and  then  to 
get  equality  of  grease  spot  illumination  by  moving  the  second 
light.  Table  II.  gives  the  measures  of  the  unmasked 
aperture,  which  was  about  j  in.  in  diameter  as  taken. 


Table  II. 


Distances  of 
Aperture  from 
Grease  Spot. 

Distance  of  Moveable  Light  from  Grease  Spot. 

Readings. 

Mean. 

Adopted. 

Cm. 
S-5 

1.S-T5,  f2 

4 

4 

7 

s.  s,  s, 

S 

8 

u 

16,  16 

HI 

16 

23 

81  J.  Sli,  32 

31-7 

32 

42 

i7i,48J,  is'. 

4s '2 

48 

36 

63,  ot,  63 

63'3 

64 

70 

80,  78,  79,  79 

79 

80 

The  readings  are  sufficiently  close  to  show  that  for 
naked  lights  the  results  are  concordant.  Table  III.  gives 
the  measures  of  the  light  passing  through  a  negative,  and 
at  different  distances  reaching  the  grease  spot. 

Table  III. 


Distance  of 

Aperture 

from  Grease 

Spot  Negative 

in  Front. 

Distance  of  Moveable  Light 
from  Grease  Spot. 

Ratio  of 
Distance  of 
Aperture  to 

Readings. 

Mean.  [Adopted. 

from  Grease 
Spot. 

Cm. 
3 

4 

5 

6 
8 
9 
10 

42i,42.42! 

48,  49,  49 
57,  58,  56i 

63,62,04 

84, 85,  84 
93, 95,  95 
102,99,100 

42-7 
48-7 
T7-2 
63 

84-3 
93' 7 
100-3 

42-7 
4S-7 
.-,7-2 
63 

Sf3 

93-7 

100-3 

lt-2 
12'2 
11-4 
10-,-, 
10  T, 
lO'l 
10-03 

If  we  critically  examine  this  table  we  shall  at  once  notice 
that  large  discrepancies  appear.  For  instance,  at  6  in  the 
first  1st  column,  the  distance  of  the  moveable  lamp  should 
be  double  that  at  3,  or  should  be  85-4,  but  it  is  only  03  ;  so 
at  8,  if  it  were  double  of  that  at  4,  it  should  be  97-4, 
whereas  it  is  84  ■  3  ;  at  10  it  should  double  that  at  5,  or  1 14  •  4, 
whereas  it  is  100-3.  The  last  column  gives  the  ratios  of 
the  distances. 

The  squares  of  the  ratios  of  the  first  and  last  measures, 
viz.,  at  3  and  10,  the  distances  of  the  aperture  from  the 
source,  are  as  201*6  to  100-6,  or  nearly  as  2  to  1.  The 
nearer  distance  of  the  screen  to  the  aperture  therefore  gives 
a  lower  value  of  the  transmitted  light  than  the  further  one. 
The  question  is  which  is,  if  either  is,  correct,  and  looking  at 
it  from  a  theoretical  point  of  view,  it  appears  that  neither  is. 
According  to  these  two  measures  the  light  transmitted 
through  the  negative  was  about  -j-J^jth  and  TVth,  whereas  by 
a  correct  means  of  measurement  the  amount  transmitted 
was  found  close  upon  ^yh. 

The  trial  of  their  instrument  by  the  authors  with  Indian 
ink  and  indigo  solutions  is  totally  different  to  its  trial  with 
films.  Iu  a  minor  degree  Indian  ink  scatters,  but  the 
indigo  solution  is  transparent.  Now,  from  the  published 
description*  of  the  instrument  as  used  by  Messrs.   Hurter 

*  A  rough  description  of  their  instrument  is  as  follows  :— A  box 
12  in.  x  6  in.  x  4  in.  with  an  aperture  of  small  dimensions  at  each 
end.  A  broad  light  behind  each  aperture  so  that  all  distances  to 
the  disc  carrying  the  grease  spot  can  he  measured  from  tlio 
apertures.  The  grease  spot  disc  is  in  a  box  two  inches  cub'', 
travelling  inside  the  bigger  tube,  apertures  being  cut  to  allow  the 
light  to  pass.  In  front  of  one  aperture  the  negative  whoso  density 
has  to  be  measured  is  placed,  and  equality  of  dlumination  is  secured 
by  cutting  off  light  from  t ho  other  aperture  and  by  moving  the 
grease-spot  disc. 
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and  Driffield  it  is  probably  impossible  for  the  grease 
spot  to  be-  nearer  to  the  aperture  than  lj  in.,  or  about 
3  em.,  seeing  that  the  inner  box  is  2  in.  cube,  and  that 
we  have  ti>  add  For  the  thickness  of  the  glass  of  the  negative 
and  the  thickness  of  the  box  itself.  We  may  take-  it  that 
the  distance  of  the  grease  spot  in  the  measures  made  varies 
between  6  in.  and  1}  (15  and  3  cm.)  inches,  and  in 
this  range  there  can  be  a  remarkable  variation  of  densities 
to  be  obtained  from  the  different  readings.  It  may  be  said 
that  the  measures  obtained  are  concordant  one  with  another. 
This  may  be  so,  since  it  will  be  seen  from  Table  III.  that 
after  a  certain  range  is  passed  the  ratios  of  the  two  distances 
become  almost  the  same,  but  they  will  not  be  true  measures 
of  the  light  transmitted.  Taking  all  things  into  account, 
it  seems  not  unreasonable  to  conclude  that  the  measures 
of  light  given  as  transmitted  through  deposits  are  too 
small  ;  and  as  has  been  shown,  when  the  densities  are  {.'teat, 
and  the  grease  spot  has  to  be  moved  close  to  the  aperture, 
the  variation  may  bo  as  much  as  100  per  cent,  less  than 
would  have  been  obtained  if  a  longer  box  bad  been 
employed  and  the  disc  were  further  from  the  aperture. 

lit  this  part  of  the  paper  to  which  I  am  confining  myself, 
the  authors  allude  to  the  photometer  which  1  use,  and 
which  works  on  the  principle  of  cutting  off  light  by  means 
of  rotating  sectors  of  varying  apertures,  but  a  remark  is 
made  which  more  than  suggests  a  want  of  accuracy  in  its 
measure.  The  authors  say  that  with  it  the  density  measured 
"rises  to  over  100  per  cent,  (of  error)  with  plates  of  high 
densities,  which  renders  it  utterly  untrustworthy."  From 
the  formula  of  light  transmitted,  through  my  photometer 
given  by  the  authors  the  100  per  cent,  evidently  means 
making  the  density  too  great.  In  taking  exception  to  the 
results  obtained  by  their  grease  spot  method,  I  have 
indicated  experiments  which  anyone  interested  can  try, 
and  I  shall  now  give  some  made  with  my  own  photometer. 
1  might,  however,  stop  here  and  use  an  "  argumentum 
ad  hominem"  which  would  be  thus.  The  grease  spot 
photometer  having  been  proved  capable  of  giving  results 
inter-  se  100  per  cent,  in  error,  and  mine  having  in  the 
same  hands  given  results  100  per  cent,  in  error  when 
compared  with  these,  may  it  not  he  assumed  that  my 
photometer  gives  correct  results,  or  at  all  events  more 
nearly  correct  results  then  the  grease  spot  method 
gives  ?  Setting  this  kind  of  argument  on  one  side  I  will 
for  a  brief  space  examine  the  statements  that  have  been 
made  regarding    my    photometer.       They    say    the    light 

transmitted  is  more  correctly  represented  by  lx  =  I  -f^  +  C 

(where  lx  is  the  light  transmitted,  I  the  light  falling  ou  the 
sector,  <f>  the  aperture  of   the   sectors,  and  C  a  constant), 

than  by  Ix  =  I  —^, which  1  have  always  taken  as  the  true 
transmission.  Their  formula  of  course,  if  pushed  to  extremes, 
results  in  an  absurdity,  for  if  the  aperture  be  0°,  that  is  if 
the  sectors  be  closed,  still  C  light  will  be  transmitted.  The 
reason  assigned  for  adopting  this  formula  is  said  to  "be 
due  to  the  semi-shadow  on  both  edges  of  the  sector 
openings."  Evidently  then,  if  we  increase  the  number  of 
sector  openings,  keeping  the  total  aperture  the  same,  the 
magnitude  of  C  will  increase'.  If  with  2  sectors  it  is  C  then 
with  4  sectors  it  would  be  2  C,  with  8  sectors  1  C,  and 
so  on,  till  we  arrive  at  a  point  when  n  C  =  I,  which  is  the 
total  intensity,  leaving  no  light  to  pass  through  the  apertures. 

Had   the  formula  been  Ix  =  (I    ,fl—  (.')  there   might  have 

been  something  to  say  in  its  favour,  for  if  the  light  he  close 
to  tin- sectors  the  thickness  of  the  metal  of  which  the  sectors 
are  made  might  possibly  cut  off  a  fraction  of  a  degree,  hut 
but  as  I  never  use  the  photometer  in  such  a  manner  any 
error  caused  by  this  is  epiite  negligible,  more  especially 
as  the  photometer,  for  other  reasons,  is  rarely  read  below 
7°  or  8°,  the  light  being  adjusted  to  make  higher  readings 
when  low  readings  with  one  position  of  light  would  he 
obtained. 

I  may  as  well  ben1  give  some  experimental  results  of  the 
correctness  of  the  photometer. 

Two  incandescence  lights  approximately  similar  in  dimen- 
sions wen-  \ised  and  kept  glowing  with  a  constant  current, 
line  lamp  was  tixed  at  a  distance  of  about  18  inches  from 
the  screen,  and  the  other  placed  on  a  block  sliding  on  a  bar, 


ami  the  illuminated  shadows  cast  by  a  rod  fell  on  a  white 
patch  and  were  equalised  in  brightness.  The  rotating 
sectors  were  introduced  between  the  first  light  and  the 
screen  and  were  fixed  at  different  apertures.  Equality  of 
illumination  was  obtained  by  sliding  one  light  along  the  bar. 

The  following  are  the  results  : — 
Taeli:  IV. 


Sectors  set  »t 

Mean  Reading  of 

the  Distance  of  the 

Moveable  Lamp. 

1  ialculatcd  Value. 

0 

0 

ISO 

Wit 

180 

90 

23 

:«i 

46 

32 

w'.'.-> 

20-5 

■1ST, 

20-2 

10 

Oil 

in 

fS 

101 

47 

In  the  next  two  tables  we  have  a  large  luminous  source, 
viz.,  an  Argand  burner  ,  in.  in  diameter. 

The  first  shows  the  worst  measures  made,  and  the  second, 
one  usually  obtained. 

Table  V. 


Sector  Set  at 

Mean  Rendinjrsof 
Lamp  from  Source. 

Calculated  Intensity 

O 

180 

13-73 

L76-8 

88 

19-5 

88 

GO 

23-5 

00-5 

■45 

27-2:. 

M'S 

30 

33 

30-8 

10 

59 

fl-fl 

5 

83 

4-S 

Table  VI. 


Sector  Set  at 

Mean  Reading  of 
Lump  from  Source. 

Calculated  Intensity. 

ISO 

13-25 

180 

90 

ls-7.-> 

90-3 

4t-5 

2f7.-> 

44-fl 

10 

.-,7-2.-. 

9-fi 

5-2 

79-0 

5-1 

3 

190-5 

2-8 

Equally  good  results  were  obtained  when  the  sectors  were 
placed  in  the  beam  of  light  which  was  focusscd  on  the 
screen  by  means  of  a  lens. 

In  the  foregoing  remarks  I  have  given  my  criticisms  on 
the  accuracy  of  the  grease  spot  photometer  for  measuring 
densities,  and  it  has  seemed  to  me  that  the  whole  paper  more 
or  less  hangs  on  this.  1  have  also  endeavoured  to  vindicate 
the  sector  photometer  from  tin'  slur  which  has  been  placed 
upon  it.  All  the  experiments  I  have  given  on  both  subjects 
are  easy  to  repeat,  and  I  trust  that  some  independent 
physicist  will  take  the  matter  up,  and  judge  between  myself 
and  the  authors. 
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It  would  be  premature  to  go  into  the  proofs  which  can  be 
adduced  that  the  method  employed  by  myself  for  measuring 
the  densities  is  correct.  If  necessary,  such  proof  can  be 
given.  Doubt  has  only  been  thrown  upon  the  instrument  I 
use,  and  not  on  the  manner  of  using  it  in  its  latest  develop- 
ment. My  admiration  of  the  paper  is  not  diminished  by 
any  fault  I  have  found  in  the  methods  employed  by  Messrs 
Hurter  and  Driffield,  but  I  thought  it  right,  in  the  interests 
of  photographic  science,  to  point  out  what  I  believe  to  be 
a  weak  spot  in  the  proofs  of  their  theory. 


-==»5»ii3j* 


REPLY  TO  THE  PRECEDING  COMMUNICATK  >X 
OF  CAPTAIN  ABNEY  "ON  THE  ACCURACY  OF 
THE  GREASE  SPOT  PHOTOMETER,  Etc."* 

BY    FERDINAND    HIKTKR,    PH.D.,    AND    V.     C.    DRIFFIELD. 

Captain  Abney  has  conferred  a  great  honour  upon   us   by 
his  kind  criticism  of  part  of  our  paper. 

The  objections  which  Captain  Abney  brings  against  our 
photometer  are  two.  In  the  first  place  he  objects  to  the 
light  reflected  from  the  walls  of  the  blackened  large  chamber 
as  likely  to  interfere  with  the  readings  of  our  instrument. 
But  we  placed  the  photometer  disc  within  a  second  chamber 
for  this  very  reason,  and  the  light  reflected  from  the  walls  of 
the  second  chamber  are  equal  on  both  sides  when  the  disc  is 
at  point  of  equality. 

The  secoud  objection  is  of  greater  importance.  The 
phenomenon  of  "  scattering "  represents  one  of  the  great 
difficulties  to  contend  with.  It  is  more  readily  observed 
with  white  opaque  substances,  such  as  ground  glass  or 
emulsions,  but  it  also  undoubtedly  exists,  though  to  a  small 
extent,  in  negatives.  Fortunately,  it  interferes  only  in 
plates  of  very  high  densities. 

The  experimental  results  given  by  Captan  Abney  agree 
fairly  with  our  own,  though  they  are  rather  worse.  We 
have,  however,  guarded  against  serious  errors  by  showing 
in  Table  I.  the  extreme  limits  to  which  we  use  the  instru- 
ment. It  will  there  be  seen  that  the  last  figure  we  use  is 
1  ■  7,  corresponding  to  /  x  0'75,  which  in  our  instrument 
means  a  distance  of  1  •  5  inches  between  the  Bunsen  disc 
and  the  plate  to  be  measured.  If  we  accept  Captain  Abucy's 
results,  given  in  Table  III.,  as  correct,  the  relative  densities 
shown  for  this  distance  of  4  cm.,  and  one  of  10  cm.,  would 
be  proportional  to  the  logarithms  of  the  numbers  12 '2  and 
10-03  respectively,  i.e.,  to  1'086  and  1' 00,  and  the  error 
made  in  this  extreme  case  would  be  8  per  cent,  ouly,  and 
not  100  per  cent.,  as  stated  by  Captain  Abney.  But  it  is 
very  seldom  indeed  that  the  disc  has  to  be  moved  so  close  to 
the  plate  as  is  assumed  in  this  example,  and  we  have  clearly 
and  carefully  stated  that  we  do  not  claim  any  greater 
accuracy  than  5  per  cent. 

With  regard  to  the  angle  subtended  by  the  spot  of  the 
Bunsen  disc  and  the  diameter  of  the  diaphragm,  it  is  even 
in  this  extreme  case  less  than  10°. 

Respecting  the  objection  we  made  to  the  revolving  sector, 
we  asserted  that  the  light  transmitted  by  the  sector  was  not 
exactly  the  half  or  the  quarter  of  that  which  the  lamp  gives 
directly,  when  the  sector  is  open  to  180°  and  to  90°  respec- 
tively, and  the  experiments  quoted  by  Captain  Abney  are 
no  answer  to  this  objection.  We  also  stated  that  the  error 
was  small  with  plates  of  low  density.  The  formula  we  gave 
was  the  result  of  experiment  and  not  of  any  theoretical 
considerations. 

Like  other  empirical  formula;  it  has  the  property  of 
leading  to  absurdities  when  pushed  to  extremes.  We  may 
have  occasion  to  quote  an  important  formula  published  by 

*  These  communications,  though  strictly  not  within  the  scope  of 
the  Journal  of  the  Society,  have  been  inserted  on  account  of  the 
Interest  <>r  tin'  subject,  but  in  accordance  with  i  resolution  of  the 
Publication  Committee,  no  communications  of  a  controversial 
nature,  apart  from  reports  of  discussions  of  papers  in  open  meetings 
of  the  Sections  of  the  Society,  will  in  future  be  inserted.— Ed. 


Captain  Abney  which  has  the  same  disagreeable  property , 
but  it  is  interesting  perhaps  to  state  that  we  assured 
ourselves  of  the  existence  of  the  error  by  the  very  experi- 
ment Captain  Abney  mentions,  viz.,  by  multiplying  the 
sector  openings. 

We  have  to  apologise  to  Captain  Abney  for  the  omission 
in  our  paper  of  an  important  statement  which  was  made 
when  the  paper  was  read,  viz.,  that  this  error  does  not  in  any 
way  affect  the  results  of  his  researches  on  the  sensitiveness 
of  the  silver  compounds  to  the  various  parts  of  the  spectrum. 
We  thank  Captain  Abney  for  his  expression  of  admiration 
of  our  paper,  and  we  can  assure  him  that  we  do  not  under- 
value or  wish  to  detract  from  the  importance  of  his  classical 
researches. 


Journal  anfo  patent*  literature* 


I.-G-ENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Tannin  Mattersas  Anti-incrustators  for  Strum  Boilers. 
L.  Vignon.     Bull.  Soe.  Chim.  1890,  3,  410—413. 

See  under  XXIII.,  page  767. 


PATENTS. 


Improvements  in  or  relating  to  Glass-lined  Fittings  for 
Glass-lined  Tubing.  D.  Rylands,  J.  Crowder,  and 
R.  Morant,  Barnslev.  Eng.  Pat.  6750,  April  20, 
1889.     Sd. 

This  specification  describes  the  operation  of  lining  pipe 
fittings  with  glass  and  gives  examples  of  lining  "  tees  "  and 
elbows.  A  "  tee  "  is  lined  by  introducing  a  piece  of  tubing 
through  the  head  and  suitably  holding  it  while  a  hole  is  made 
in  the  side  in  the  ordinary  way,  by  means  of  a  blow-pipe  flame 
through  the  side  piece.  Another  piece  of  glass  tube  may 
then  be  welded  on.  The  space  between  the  glass  tee  and 
the  metal  tee  is  packed  with  pitch,  cement,  &c.  Modifica- 
tions are  described. — O.  H. 


Improvements  in  and  connected  with  Filters  for  Water  and 
other  Liquors.  R.  Bruce,  C.  C.  M.  Gibson,  and  E.  D. 
Reeve,  London.  Eng.  Pat.  8265,  May  17,  1889.  Is.  3d. 
The  inventors  make  their  filter  in  the  shape  of  a  porous 
tubular  vessel,  closed  at  both  ends,  which  they  insert  either 
vertically  or  horizontally  in  a  tank  containing  the  water  to 
be  filtered.  One  end  is  closed  with  a  cap,  the  other  screwed 
to  a  plate  which  has  a  central  exit  passage  through  which 
the  filtered  water  is  carried  away,  passing  through  the  side 
or  bottom  of  the  tank  by  means  of  a  stuffing-box.  The 
plate  on  which  the  filtering  tube  is  secured  can  be  made  to 
rotate  on  its  central  outlet  for  the  purpose  of  allowing  the 
outer  face  of  the  tube  to  be  cleaned  either  by  a  jet  of  water 
or  steam,  or  in  any  other  manner.  Several  filtering  tubes 
may  be  set  on  to  one  rotating  plate,  and  such  an  arrange- 


*  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plus  postal,  to  Mr.  II.  Reader  Lack, 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chancery 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows  :— 

If  the  price  does  not  excceil  Sd W. 

Above  Srf.,and  not  exceeding  Is.  ad Id. 

„      is.ed.,     „  „         2s.  id lid. 

„      2s.  id ,         is.  id 2d. 
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ment,  with    horizontal   tubes,   is    shown  in  section  in  the 
accompanying  illustration. 


L_ ~  w/mwmimmHi^ 


r:,:.r.v:  -. - v\ 
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Filter  for  Water  or  other  Liquid. 

In  tin's  arrangement  of  the  apparatus,  if  the  rotating  gear 
be  temporarily  stopped  and  the  water  in  the  tank  lowered 
below  the  level  of  the  upper  tube  or  tubes,  these  can  be 
removed,  cleaned,  and  replaced  without  arresting  the  action 
of  the  other  tubes.  Six  sheets  of  drawings  are  attached  to 
the  specification,  and  there  are  13  claims. — B. 


Apparatus  for  the  Methodical  and  Continuous  Treatment 

of  Pulverulent  Matters  by  Fluids.    W.  L.  Wise,  London. 

From  Solvay  and  Co.,  Brussels,  Belgium.     Eng.  Pat.  8872, 

May  28,  1889.     8d. 

Tiik   treatment   of   solids   by   gases   lias  always  presented 

difficulties   when   the   gases    pass   in   from    below   upwards. 


mmm^mmm 

Treatment  of  Fn.vERrLENT  Matters  ry  Gases,  &c. 


Channels  are  apt  to  be  formed  through  which  the  main  body 
of  the  current  of  gas  passes,  there  being  thus  an  excess  in 
the  one  place  and  a  deficiency  in  the  other.  Consequently 
numerous  efforts  have  been  made  to  overcome  these  dis- 
advantages by  causing  the  gas  to  travel  in  the  opposite 
direction,  i.e.,  from  above  downwards.  Any  channels  are 
now  kept  closed  by  the  action  of  gravity  and  by  the  current 
of  gas  itself,  the  whole  reaction  being  thus  uniform.  In  this 
invention  the  vessel  A  is  cupola-shaped,  and  carried  upon 
hollow  trunnions.  The  gas  enters  at  D,  passing  downwards 
through  A  and  issuing  at  D1.  When  the  reaction  in  the 
upper  layer  or  layers  is  completed  the  cupola  is  turned 
through  half  a  revolution  and  a  given  amount  allowed  to  fall 
out  through  <  j.  which  of  course  is  now  lowermost,  a  fresh 
charge  being  |  introduced  at  C.  If  necessary  to  avoid 
shaking  the  materia]  in  the  vessel  A  when  discharging,  a 
false  bottom  may  be  introduced  and  worked  from  outside,  as 
shown  at  E.  The  apparatus  is  turned  back  to  its  old 
position  and  the  operation  begins  again  de  novo.  The 
charges  therefore  work  by  gradual  stages  through  the 
cupola.— S.  G.  K. 


Improvements  in  Apparatus  for  Treating  Metallic  Ores  or 
Compounds  with  Chemicals.  S.  Alley,  Folmadie.  Eng. 
Pat.  9592,  June  11,  1889.     H</. 

This  apparatus  consists  of  a  metallic  vessel  coated  inside 
and  out  with  vulcanised  rubber  and  capable  of  being  rotated 
on  hollow  trunnions.  At  one  end  is  a  valve  opening  inwards, 
kept  closed  by  means  of  the  elasticity  of  rubber  rings  placed 
on  its  spindle.  The  valve  coincides  above  with  a  hopper  for 
charging,  and  below  with  a  vessel  provided  with  a  filtering 
bed,  into  which  the  contents  of  the  cylinder  are  discharged. 
The  vessel  is  provided  with  a  flexible  cover  of  rubber.  The 
cover  has  a  ring-shaped  opening  in  its  centre,  which  can  be 
pressed  in  contact  with  the  above-mentioned  valve,  thereby 
forming  an  air-tight  joint  when  discharging. — II.  K.  T. 


New  or  Improved  Method  of  Distilling  Products  by  Means 
of  Steam,  and  Classifying  or  Separating  them  according 
to  their  respective  Points  of  Vaporisation,  and  Apparatus 
therefor.  W.  P.  Thompson,  Liverpool.  From  X.  Xotkin, 
Moscow,  Russia,  and  I'.  Marix,  l'aris,  France.  Eng.  l'at. 
10,907,  July  6,  1889.     6d. 

The  method  of  distillation  recommended  in  this  patent  could 
not  well  be  made  clear  without  transcribing  the  specification 
in  full,  to  which  readers  arc  referred.  There  are  no  drawings 
attached  to  illustrate  the  arrangement  of  the  apparatus,  and 
the  claims  recorded  are  the  following,  viz. : — "  (1.)  A  process 
of  continuous  distillation  and  classification  of  distilled  pro- 
ducts by  means  of  steam  used  (a)  indirectly  (viz.,  without 
mixing  it)  to  carry  those  to  a  temperature  near  the  point  of 
vaporisation  of  the  more  volatile  parts,  and  then  (/<)  directly 
by  acting  successively  on  small  parts  at  a  time  to  produce 
distillation  and  classification  of  the  products  that  distil, 
substantially  as  described. 

"  (2.)  In  the  above  process  of  continuous  distillation  and 
classification  of  products,  the  special  manner  or  method 
whereby  the  steam  acts  by  a  direct  way  consisting  in  mixing 
the  steam  and  substance  in  stills  separated  from  the  supply 
vat,  and  thus  li\  proceeding  either  by  pulverisation  (single 
or  repeated),  or  by  single  or  repeated  steam  clearing  and 
at  temperatures  conveniently  increasing  from  one  still  to  the 
other,  to  obtain  the  classification  of  the  distillation  substan- 
tially as  described." — B. 


Improvements  in  Filtering  Apparatus.  11.  J.  K.  Jensen 
and  E.  F.  G.  liuseh,  Hamburg,  Germany.  Hog.  l'at. 
10,921,  July  0,  INSit.     8d. 

Tin:  improvements  contemplated  are  more  particularly 
applicable  to  filters  constructed  under  a  previous  patent, 
Eng.  l'at.  56C9  of  1886  (this  Journal,  1887,  364).  They 
refer  to  details  of  construction  and  to  methods  of  cleaning 
of  that  class  of  filters  which  is  composed  of  a  number  of 
hollow  porous   drums  or   discs   secured  to  a  hollow  rotating 
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shaft  and  inserted  in  a  tank  containing  the  unfiltered  liquid, 
the  drums  acting  as  niters  and  the  shaft  serving  to  conduct 
the  filtered  liquid  away. 

The  improvements  consist  in  perforated  tubes  which  are 
fitted  between  adjacent  drums,  and  admit  of  streams  of 
water  impinging  against  the  surfaces  of  the  rotating  drums 
at  acute  angles,  for  the  purpose  of  carrying  away  the 
accumulated  impurities.  Or  rotary  brushes  through  the 
circumferences  of  which  currents  of  water  are  issuing  are 
fitted  into  the  spaces  between  the  drums  with  the  same 
object  in  view.  There  are  two  sheets  of  drawings  and 
10  claims. — 15. 


Improvements  in  Apparatus  fur  Evaporating,  Heating,  or 
Cooling  Liquids.  R.  C.  Garton,  C.  H.  Garton,  and 
W.  Lawrence,  London.  Eng.  Pat.  11,350,  July  15, 
1889.     8d. 

The  invention  relates  to  apparatus  in  which  the  process  is 
carried  on  under  ordinary  atmospheric  pressure.  Vertical 
(or  nearly  vertical)  tubes  made  of  any  suitable  material  are 
tinted,  grooved,  twisted,  or  otherwise  formed  so  as  to  increase 
their  external  and  internal  surfaces.  The  diameter  of  the 
tubes,  and  the  angles  at  which  they  are  twisted,  depend 
upon  the  nature  of  the  liquid  to  be  acted  upon.  Steam  is 
admitted  to  one  side  of  the  tube,  either  externally  or  inter- 
nally, as  desired,  and  the  liquid  to  be  treated  flows  down  ths 
reverse  side  in  a  thin  film  ;  or  by  jacketing  the  tubes  a 
double  effect  can  be  obtained.  The  invention  is  stated  to  be 
of  "  special  utility  in  the  evaporation  of  already  partly 
concentrated  liquors  in  chemical  and  other  manufactures 
when  great  rapidity  of  concentration  is  desirable  in  the 
finishing  process,  and  particularly  in  the  evaporation  of 
viscous  substances,  and  the  crystallisation  of  salts." — E.  S. 


Improvements  in  the  Crystallisation  of  Salts  or  Crystal- 
Usable  Acids.  R.  C.  Garton,  C.  H.  Garton,  and 
W.  Lawrence,  London.  Eng.  Pat.  11,351,  July  15, 
1889.     8d. 

Solutions  are  usually  crystallised  in  open  pans.  The 
crystals  formed  are  found  at  the  bottom,  and  thus  impede 
the  evaporation  of  the  rest  of  the  solution.  Further  boiling 
is  apt  to  decompose  and  alter  the  constitution  of  the  crystals 
already  produced.  The  patentees  use  tubes  grooved  either 
longitudinally,  spirally,  or  laterally,  and  heated  by  hot  air, 
steam,  &c.  The  liquid  to  be  concentrated  may  either  be 
caused  to  flow  on  the  outside  or  inside  of  the  tubes,  the 
heating  agent  passing  along  the  opposite  side,  jacketing 
being  employed  if  necessary.  The  grooves  may  run  spirally 
round  the  tubes,  and  are  cut  of  different  pitches.  With  a 
very  viscous  solution  the  grooves  may  be  made  at  an  angle 
of  45",  in  other  cases  at  a  slower  pitch.  The  diameter  of  the 
tubes  may  vary,  from  1£  to  5  in.  being  recommended  both 
for  inside  and  outside  flow,  but  in  the  former  case  the 
indentations  should  be  deeper.  The  tubes  may  be  made  of 
metal,  glass,  porcelain,  earthenware,  or  of  other  materials. 
(See  preceding  abstract.) — S.  G.  R. 


Apparatus  for  Purifying  Water  for  Economisers.  G.  W. 
Allen  and  H.  J.  A.  Bowers,  Manchester.  Eng.  Pat. 
11,595,  July  20,  1889.     6d. 

This  invention  consists  chiefly  in  improvements  in  Eng. 
Pat.  7772  of  1887  (this  Journal,  1888,  313)  so  as  to  apply 
the  same  advantageously  to  an  economiser.  For  this 
purpose,  "  collectors "  are  used  instead  of  the  "  scum 
plate  "  described  in  the  former  patent.  These  are  placed 
in  the  bottom  boxes  of  the  economiser  to  collect  the 
impurities  deposited  by  the  feed  water.  Each  collector  is 
preferably  a  slotted  casting  of  an  inverted  V  shape  in 
cross  section,  and  communicates,  by  means  of  a  flow-pipe, 
with  an  external  "  separator."  The  return  pipe  from  the 
separator  is  connected  to  the  bottom  boxes  of  the  economiser, 
and  terminates  in  a  nozzle  on  the  injector  principle  in 
order  to  ensure  the  circulation  of  water  in  the  proper 
direction. — E.  S. 


Improvements  in  and  connected  with  Apparatus  for 
Drying  Granular  and  like  Materials.  S.  Seckendorf, 
London.  From  M.  Reuland,  Dortmund,  Germany.  Eng. 
Pat.  3089,  February  26,  1890.     8d. 

"  The  object  of  this  invention  is  an  apparatus  for  drying 
granular,  pasty,  or  thick  material,  in  which  the  drying 
material  is  gradually  moved  over  an  inclined  heated  surface 
by  means  of  obliquely  placed  scrapers,  whence  it  passes  into 
troughs  or  additional  drying  receptacles."  For  the  mode 
by  which  this  is  effected,  the  specification  and  the  drawings 
accompanying  it  must  be  consulted.     There  are  six  claims. 

— E.  S. 


Improvements  in  Apparatus  for  Purifying  and  Cooling 
Water.  G.  Simpson,  .Philadelphia,  U.S.A.  Eng.  Pat. 
4251,  March  18,  1890.     6c/. 

The  apparatus  consists  of  a  tank  having  two  partitions, 
one  forming  a  chamber  for  receiving  the  water,  and  the 
other  a  storage  vessel  for  the  purified  water,  the  two  being 
separated  by  a  cold  well,  which  communicates  with  an  ice 
chamber  in  the  upper  part  of  the  storage  vessel.  Outside 
the  tank  is  a  coil  supplied  with  water  through  a  pipe,  and 
controlled  by  a  regulating  valve  in  the  tank,  the  water  being 
heated  by  a  gas  jet  beneath  the  coil,  and  afterwards  flowing 
into  the  tank,  from  which  it  passes  through  the  filtering 
bottom  of  the  storage  vessel  to  the  ice  chamber.  There 
are  five  claims. — E.  S. 


Improvements  [in  Kilns  fur  Cement   and  the   like.     W.  A. 
Gibbs,  Chingford.     Eng.  Pat.  4741,  March  26,  1890.     8d. 

The  inventor  proposes  to  apply  a  water  jacket  to  kilns  for 
drying  and  burning  cement,  &c,  for  the  purpose  of  heating 
water  or  raising  steam. 

The  water  jacket  may  either  be  a  casting  or  consist  of 
steel  or  iron  plates,  or  of  a  solid  welded  coil  of  pipe,  or  of 
a  series  of  vertical  pipes  united  by  junction  chambers  at 
the  top  and  bottom.  A  portion  of  the  steam  obtained  in 
tins  way  may  be  used  to  increase  the  heat  within  the  kiln 
by  producing  a  forced  draught  of  air  or  of  air  impregnated 
with  petroleum  vapour  through  the  cement,  this  blast  being 
optionally  heated  in  a  regenerator  by  means  of  the  waste 
gases. 

The  waste  gases  are  utilised  for  drying  the  cement  slurry 
on  the  ground  level  so  as  to  obviate  the  necessity  for 
pumping  it  up  to  the  top  of  the  kiln.  For  this  purpose, 
the  fire  is  lighted  at  the  top  of  the  kiln,  and  the  heated 
gases  drawn  down  by  a  fan,  and  either  passed  into  metal 
tubes  with  shallow  trays  containing  the  slurry  on  their 
upper  sides,  or  blown  over  the  surface  of  the  shiny  contained 
in  shallow  tunnels.  It  is  claimed  that  the  substitution  of 
water  jackets  for  the  interior  brick  lining  of  cement  kilns 
greatly  reduces  the  cost  of  repairs. — S.  B.  A.  A. 


Improvements  in  the  Construction  and  Working  of  Double, 
Triple,  and  Multiple  Effect  Evaporating  Apparatus. 
A.  Chapman  and  S.  Vickess,  juu.,  Liverpool.  Eng.  Pat. 
5267,  April  5,  1890.     6d. 

The  improvement  consists  iu  causing  the  liquid  to  be 
evaporated,  to  flow  from  the  pan  or  pans  of  lower  pressure 
to  those  of  higher  pressure,  and  the  steam  or  vapour  to  go 
from  pans  containing  liquid  of  greater  density  to  those 
having  liquid  of  lower  density.  By  this  arrangement 
liquid  can  be  concentrated  to  greater  density  than  in  the 
ordinary  manner  of  carrying  out  the  process.  The  drawing 
attached  to  the  specification  shows  the  apparatus  as 
arranged  for  producing  a  quadruple  effect.  The  pans 
shown  are  of  the  ordinary  construction,  but  those  described 
iu  Eng.  Pat.  1752  of  1888  (this  Journal,  1889,  128)  may 
also  be  used. — E.  S. 
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Improvements   in   the   Evaporation   of   Brine   and   other 
Solutions    or   Liquids,    and    in    Apparatus    employed 
therein.    3.  C.  Mewburn,    London.     From  C.  C.   Peek, 
Warsaw,  1    S.A.     Eng.  Pat.  6107,  April  22,  1890.     l.v.  Id. 
The  invention  is  intended,  primarily,  for  the  evaporation  of 
brine  in  the  manufacture  of  salt,  but  it  can  be  applied  to 
other  liquids.     The  principal  improvements  consist  (1)  in 
the  position  of  the  heating  surface,  (2)  in  the  construction 
of  the  vacuum  chamber,  (3)  in  making  the  process  con- 
tinuous, (-4)  in  heating  the  brine  before  introducing  it    into 
the  vacuum  chamber,  and  in  effecting  its  proper  circulation. 
For  details  of  construction  and  the  mode  of  working,  the 
specification  and  eight  sheets  of  drawings  must  be  consulted. 
There  are  26  claims. — E.  S. 


New  or  Improved  Preparation  nr  Composition  for    Dis- 
solving Boiler  Scale,  and  for  Preventing  Formation  of 
such    Scale.     J.   Efrem,    Berlin,   Germany.      Eng.   Pat. 
6478,  April  28,  1890.     id. 
The  composition  consists  of  the  following  substances  in  or 
about  the  proportions  mentioned,  viz.  : — 25  parts  by  weight 
of  potato  starch.  25  of  concentrated  lye,  3  of  leather  glue, 
47  of  water. —  A.  J.  K. 


EUKATT'M. 

The  larger  figure  at  foot  of  page  5S4  is  made  continuous, 
whereas  the  horizontal  lines  should  have  been  broken 
2±  inches  from  right-hand  side  of  figure.  An  erasure  in  a 
vertical  line,  or  a  strip  of  paper  \  inch  wide  pasted  across 
the  figure  at  the  part  indicated  will  produce  the  effect 
intended. 


II.— FUEL.  GAS,  AND  LIGHT. 

Determination  of  Ferrocyanide  in  the  Residues  from   Gas 
Purifiers,     li.  Zaloziecki.     Zcits.  f.  angew.  Chem.    1890, 
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See  under  XXIII.,  page  767. 


lower  a  metallic  tube  moveable  in  the  central  perforation 
of  the  vessel,  thus  masking  the  interior  surface  of  the  wick 
to  any  extent  required.  Devices  are  also  shown  for  dis- 
tributing the  fuel  and  for  preventing  its  evaporation 
when  the  apparatus  is  not  in  use.  Two  modifications  are 
given  ;  in  one  of  these,  which  is  adapted  for  illuminating 
purposes,  the  burner  consists  of  the  small  central  tube, 
asbestos  wick,  and  one  absorbent  layer,  the  latter  being 
connected  by  a  capillary  feed  wick  with  a  reservoir  of 
the  combustible  liquid  placed  beneath. — S.  1$.  A.  A. 


PATENTS. 
Improvements    in    Artificial   Fuel.      A.    Myall,     London. 

From  .1.   11.   Lancaster,   New  York,  U.SA.     Eng.    1'at. 

8040,  May  14,  1889.     6</. 
"Si  vim. it"    is   claimed  as   a  new  fuel  for  domestic  heating 
purposes,  and  it  is  alleged  that   it   may  be  burnt   in  llueless 
stoves  without   "  emitting  any  smoke,  or  noxious  gases   or 
vapours."     It  is  prepared  as  follows:— 

100  lb.  of  finely  divided  charcoal  are  re-calcined  to  expel 
all  the  contained  gases  or  vapours,  mixed  with  li  lb.  of 
manganese  dioxide,  and  with  a  solution  of  3|  lb.  of  starch 
and  3i  lb.  of  saltpetre,  moulded  into  blocks,  &c.,  and  dried 
at  a  gentle  heat.  Coke  or  other  carbonaceous  substance 
may  be  substituted  for  charcoal,  and  "  acetate  of  lead  "  for 
the  manganese  peroxide. —  S.  li.  A.  A. 

Improved  Burner  for  Alcohol,  Petroleum  and  other  Com- 
bustible  Liquids.  E.  II.  Attain,  Creteil  (Seine),  France. 
Eng.  Pat.  8304,  May  18,  1889.  lid. 
The  heating  apparatus  fitted  with  the  improved  burner 
consists  essentially  of  a  vessel  containing  a  central  asbestos 
wick  of  "tubular  form"  surrounded  by  a  layer  of  an 
absorbent  incombustible  substance  susceptible  of  being 
heated,  such  as  sand,  asbestos  or  "vegetable  earth."  A 
thick  wire  may  then  be  coiled  around  in  a  spiral  form, 
and  the  remainder  of  the  vessel  filled  with  some  absorbent 
substance  which  conducts  heat  badly.  The  wick  is  im- 
movable and  does  not  project  beyond  the  top  of  the 
vessel,  and  both  the  top  and  bottom  of  the  vessel  are 
perforated  concentrically  with  the  wick;  only  the  interior 
surface  of  the  wick  is  thus  exposed,  and  accordingly 
combustion  takes  place  on  that  surface  alone.  To  regulate 
or   extinguish    the    llanie    a    lever    is  arranged    to    raise    or 


Improvements  in  Furnaces  and  Grates  therefor,  and 
Means  for  conducting  Air  thereto.  S.  J.  Miles,  Chicago. 
U.S.A.  Eng.  Pat.  255,  January  7,  1890.  );d. 
The  furnace  anil  appliances  are  designed  especially  for 
burning  coal  slack  and  other  line  refuse.  The  combustion 
chamber  is  divided  into  compartments  by  transverse  bridge 
walls  rising  to  sonic  distance  above  the  level  of  the  grates, 
there  are  also  transverse  curtain  walls  which  hang  down 
from  the  roof  over  the  centre  of  each  chamber  (except  the 
first)  for  some  distance  below  the  level  of  the  tops  of  the 
bridge  walls.  The  grate  bars  are  perforated,  and  each 
compartment  of  the  combustion  chamber  is  provided  with 
a  practically  air-tight  ash  pit  into  which  a  blast  of  air  is 
supplied  from  a  pipe  communicating  with  a  fan.  Refuse 
fuel  is  charged  on  the  first  perforated  grate  and  there  in 
great  part  uniformly  consumed  ;  a  portion  is,  however, 
forced  by  the  blast  over  the  bridge  wall  into  the  next  com- 
partment, there  arrested  by  the  curtain  wall  and  deflected 
on  to  the  second  grate,  from  which  likewise  a  portion  is 
blown  over  to  the  next  grate,  ami  so  on.  An  arrangement 
is  also  described  for  cleaning  the  ash  pits. — S.  11.  A.  A. 


Ill -DESTEUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Researches  on  the  most  Volatile  Constituents  of  Coal  Tar. 
.1.   Biehringer.     Dingl.  I'olyt.  J.  276,  78— 90  and  184  — 
191. 
In  their  investigations  of  the  most  volatile  portions  of  coal 
tar,    authors    have    hitherto    employed    the     first     runnings 
obtained  by  the  distillation  of  benzene  hydrocarbons  which 
have  been  subjected  to  a  preliminary  treatment   with  acids 
and   alkalis.     On    this    account   a   number   of   substances 
present    in    the  crude  material   have  escaped  identification 
owing  to  their  removal  by  this  treatment,  whilst  new  bodies 
formed  by  the  action  of  acids  and  alkalis  have  been  isolated 
which   could  not    be  detected   in  the  raw  material,  and   it  is 
doubtlessly    owing    to    this    circumstance    that    conflicting 
statements  have  been    published    regarding   the  presence  or 
absence  of  a   number  of  substances   in    the    most    volatile 
portions    of    coal    tar.     The    author    therefore    thought    it 
desirable  to  employ  unrefined  benzene  hydrocarbons  for  the 
purpose   of  this   investigation,   special   attention   being  also 
given    to   the   quantitative  determination   of  the    more  im- 
portant  constituents  by  simple    and  accurate   methods.     At 
first  the  portion  of    English   90  per  cent,  benzene   boiling 
between  30    and  SO    was  used,  of   which  about  1 -5  percent, 
was  obtained.     Subsequently  the   fractions  boiling  between 
50° — 60°  nnd  60° — 70"  were  chosen,  the  necessary  material 
being   obtained  from  Dr.  Haussermann  of  the   Griessheim 
Chemical  WOrks,  and   the  fractions   being   marked    bland 
h  2    respectively.     They    form    colourless    mobile    strongly 
refractive   liquids   (assuming  a  yellow  colour  on   standing), 
and  possess  a  disagreeable  penetrating  odour  which  causes 
headache  and   slight  giddiness    after  prolonged   inhalation. 
The  taste    is    caustic.      Blue    litmus    paper    is    turned    red. 
Thej  hum   with  a  luminous  smoky  flame  which  gives  off  a 
disagreeable   odour.     All   attempts   to  isolate  the  different 
constituents   by  fractional   distillation   were   unsuccessful j 
thus  the  fraction  L  1  which  gave  about  66  per  cent,  between 
50    and  60°  began  to  boil  at  40°,  and  left  a  considerable 
residue    boiling    above    60°,    ami    although     after    several 
fractionations  it  was  possible  to  gradually  concentrate  the 
carbon    disnlphide    in    the   portion   boiling  below    50  ,    'he 
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results  were  by  no  means  satisfactory,  as  this  end  could 
only  be  achieved  at  the  expense  of  the  higher  boiling 
portion.  It  would,  in  fact,  seem  as  if  it  were  not  merely 
some  peculiar  property  brought  about  by  the  process  of 
fractional  distillation  which  gives  rise  to  this  anomaly,  but 
as  if  during  the  distillation  the  mixture  suffered  decomposi- 
tion, forming  new  substances  which  considerably  influence 
the  boiling  point.  The  author  therefore  tried  the  following 
methods : — He  attempted  to  remove  by  some  means  the 
bodies  known  to  be  present  and  then  searched  for  new 
substances,  and  in  a  second  series  of  experiments  he  made 
a  number  of  tests  to  detect  the  presence  or  absence  of 
certain  hydrocarbon  series  by  means  of  well-known  group 
reagents. 

1.  Carbon  disulphide  was  first  obtained  by  Vincent  and 
Delaehanal  from  the  low  boiling  portions  of  unrefined 
benzene.  Its  presence  completely  masks  the  results  obtained 
by  fractional  distillation,  and  as  acids  and  alkalis  fail  to 
remove  it  commercial  benzenes  are  almost  invariably  con- 
taminated therewith.  For  the  quantitative  determination 
Hofmanu's  process  was  tried.  This  is  based  on  the 
formation  of  a  well  crystallised  red  additive  compound 
when  carbon  disulphide  is  brought  in  contact  with  triethyl- 
phosphine.  The  author  used  pure  carbon  disulphide  boiling 
at  46'8°,  but  failed  to  obtain  satisfactory  results  although 
he  is  unable  to  explain  the  cause  of  this.  The  numbers 
were  invariably  too  low.  He  then  tried  the  xanthic  acid 
reaction.  For  this  purpose  a  measured  quantity  of  carbon 
disulphide  or  liquid  containing  the  latter  is  added  gradually 
to  an  alcoholic  solutiou  of  potash,  when  potassium  xanthate 
is  formed.  The  amount  of  the  latter  is  then  estimated  as 
cuprie  xanthate  by  adding  a  decinormal  solution  of  cupric 
sulphate  until  there  is  a  slight  excess  of  the  copper  salt 
which  is  ascertained  by  placing  a  drop  of  the  solution  from 
time  to  time  on  a  double  filter  paper  and  testing  the  liquid 
on  the  lower  paper  with  potassium  ferrocyanide.  One  cc. 
of  the  copper  solution  is  equal  to  0*0152  grm.  of  CS2.  The 
method  gives  good  results.  The  following  numbers  were 
obtained : — 

Per  Cent.  CSj 
Fraction  boilina  between  30°  and  80°    57"30 

Fraction  Ll 19-80 

Fraction  L2 19'17 

The  amount  of  potassium  xanthate  may  also  be  estimated 
by  means  of  a  standard  iodine  solution.  The  author, 
however,  found  that  with  pure  carbon  disulphide  the  results 
were  about  2"  5  per  cent,  too  low.  In  order  to  remove  the 
carbon  disulphide  the  following  method  was  adopted  : — 
From  1,000  to  1,200  grms.  of  first  runnings  are  placed  in 
a  flask  and  treated  witli  from  5  to  6  times  the  weight  of 
alcohol,  the  flask  and  contents  being  kept  in  a  cooling 
mixture  to  prevent  loss  by  evaporation.  A  constant  stream 
of  dry  ammonia  is  then  introduced  through  a  wide  glass 
tube  until  the  separation  of  solid  xanthate  is  complete, 
when  the  mixture  is  filtered  rapidly  through  a  cotton  filter, 
the  filtrate  being  collected  in  a  separating  funnel.  The  lower 
la3'er  contains  the  alcohol,  some  water  and  a  small  amount 
of  hydrocarbons  in  solution.  In  order  to  separate  the 
latter  the  mixture  is  diluted  with  water,  the  product  thus 
obtained  is  then  added  to  the  upper  layer  and  the  whole 
Bubjected  to  another  treatment  with  alcohol  and  ammonia. 
It  is  advisable  to  repeat  this  operation  a  third  time  in  order 
to  ensure  the  complete  removal  of  all  sulphur  compounds. 
The  hydrocarbon  liquid  is  then  washed  thoroughly  with 
water  and  dehydrated  with  calcium  chloride.  The  removal 
of  carbon  disulphide  reduces  the  specific  gravity  con- 
siderably ;  thus  in  the  case  of  fraction  L  1  it  fell  from 
0-8148  to  0-7401. 

2.  Nitrilesand  Isonitriles. — Vincent  and  Delaehanal  found 
acetonitrile  in  light  benzene  to  the  extent  of  from  50  to 
70  per  cent.  Noelting  detected  the  presence  of  an 
isonitrile,  and  showed  that  in  spite  of  the  small  proportion 
of  poisonous  ingredients  found  in  the  first  distillate  from 
benzene,  the  working  of  light  benzenes  on  a  large  scale 
may  under  certain  conditions  produce  poisonous  effects. 
He  quoted  a  fatal  case  which  occurred  at  a  factory  in 
Thann,  where  a  workman   having   inhaled   the  vapour  of 


isonitrile  died  from  its  effects.  For  the  quantitative  estima- 
tion of  nitrites  the  author  used  the  following  method  : — A 
measured  quantity  of  light  benzene  was  boiled  in  a  flask 
provided  with  a  reflux  condenser  for  12  to  15  hours,  with 
half  its  weight  of  concentrated  hydrochloric  acid.  The 
brown  mass  thus  obtained  was  evaporated  to  dryness, 
extracted  with  hot  water,  the  solution  filtered  off,  again 
treated  with  hydrochloric  acid,  evaporated  and  extracted 
with  water.  This  operation  was  repeated  until  the  residue 
was  coloured  only  slightly  yellow.  It  was  then  dissolved, 
treated  with  hydrochloric  acid,  evaporated  to  dryness  in  a 
tared  dish,  dried  at  100°  and  weighed.  The  following 
results  were  obtained  : — 

Per  Cent.  Nitrile. 
Light  benzene  boiling  between  30°  to  80°      7'4!i 

Fraction  Ll ll'93 

F" faction  L'2 Ilr03 

3.  Aldehydes  and  Ketones. — From  the  circumstance  that 
aqueous  solutions  extracted  from  light  benzene  reduce 
ammoniacal  silver  solutions,  the  author  concludes  that 
aldehydes  are  contained  in  the  first  runnings  from  benzene. 
He  treated  a  large  quantity  of  fraction  L  1  with  sodium 
bisulphite,  but  obtained  only  about  1  per  cent,  of  extract, 
and  was,  therefore,  unable  to  examine  the  mixture  of 
aldehydes  and  ketones  more  closely.  He,  however,  detected 
the  presence  of  acetone  by  the  characteristic  odour,  the 
formation  of  iodoform  and  the  indigo  reaction  with 
orthonitrobenzaldehyde  and  sodium  hydroxide.  According 
to  Michael  a  bright  yellow  resinous  substance  is  obtained 
on  boiling  aldehyde  with  an  alcoholic  solution  of  resorcinol 
and  a  minute  quantity  of  hydrochloric  acid  (see  this 
Journal,  1884,  253).  The  author  has  obtained  a  similar 
product  by  applying  the  same  reaction  to  light  benzene. 

4.  Ethyl  Alcohol. — The  author  has  not  been  able  to 
isolate  this  product  from  any  of  the  fractions  obtained  by 
the  distillation  of  light  benzene.  He,  however,  obtained  a 
faint  reaction  for  ethyl  alcohol  from  a  sample  which  had 
been  in  contact  with  water  for  a  fortnight,  and  concludes 
from  this  result  that  light  benzene  contains  an  ethyl 
compound  which  is  gradually  decomposed  by  water  with 
formation  of  ethyl  alcohol. 

5.  Phenols. — The  examination  for  phenols  was  conducted 
in  the  following  manner.  After  treatment  with  hydrochloric 
acid  the  light  benzene  was  shaken  up  with  dilute  soda  lye. 
The  alkaline  extract  was  then  acidified  with  sulphuric  acid 
and  distilled  with  steam  or  extracted  with  ether.  In  both 
cases  a  product  having  a  tarry  odour  was  obtained,  but  the 
quantity  was  too  small  to  admit  of  further  investigation. 

6.  Mercaptans. — To  detect  the  presence  of  these  com- 
pounds in  light  benzene  the  different  fractions  were  heated 
with  mercuric  oxide  and  alcohol,  and  in  a  second  series  of 
trials  they  were  added  to  an  alcoholic  solution  of  mercuric 
chloride.  The  presence  of  mercaptans  could  not,  however, 
be  established  with  certainty,  as  only  a  slight  turbidity  was 
obtained. 

7.  Detection  of  Bodies  belonging  to  the  Pyrrol-,  Thiophen-, 
and  Furfuran  Series,  also  of  Hydrocarbons  of  the  Benzene 
Series. — The  vapour  from  fraction  L  1  imparts  a  greenish 
colour  to  pine  shavings  moistened  with  hydrochloric  acid. 
The  reaction  with  phenanthraquinone  and  with  isatin  and 
concentrated  sulphuric  acid  gave  no  colouration,  so  that 
it  may  be  inferred  with  certainty  that  no  closed  chain 
compounds  of  the  pyrrol,  furfuran,  or  thiophen  series  are 
present.  It  was  not  possible  to  separate  aromatic  hydro- 
carbons by  treatment  with  a  concentrated  solution  of  picric 
acid,  although  benzene  was  found  in  the  residue  obtained 
by  fractional  distillation. 

8.  Unsaturated  Compounds. — The  different  fractions 
from  the  distillation  of  light  benzene  absorb  bromine  very 
eagerly,  and  form  additive  as  well  as  substitution  com- 
pounds. The  group  of  unsaturated  compounds  includes 
derivatives  of  acetylene,  the  author  having  found  that  on 
adding  an  ammoniacal  solution  of  cuprous  chloride  to  light 
benzene  and  allowing  the  mixture  to  stand,  a  red-brown 
precipitate  is  obtained. — D.  15. 
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By-products  of  Wood  Distillation.     Yladesco.     Bull.  Soc. 
('him.  1890,  3,  510—514. 

The  author  has  examined  two  samples  obtained  during  the 
rectification  of  methyl  alcohol  in  wood  distillation.  Both 
samples  combined  with  sodium  monosulphite,  and  did  not 
reduce  silver  nitrate  in  aninioniacal  solution,  thus  indicating 
the  presence  of  higher  ketones. 

Sample  No.  1,  distilling  85° — 140°,  was  washed  with 
distilled  water  to  remove  any  soluble  portion.  The  insoluble 
part  was  treated  with  sodium  monosulphite,  w  ith  which  it 
combined  to  form  a  solid  substance,  with  the  exception  of  a 
certain  quantity  of  liquid,  which  separated  uncombined. 
The  combined  portion  was  recovered  by  distillation  with 
sodium  carbonate,  and  fractionated,  distilling  chiefly  at 
99°— 102°. 

The  analysis,  together  with  the  fact  of  its  combining  with 
sodium  monosulphite  and  not  reducing  ammoniacal  silver 
nitrate,  pointed  to  the  probability  of  this  substance  consist- 
ing chiefly  of  one  of  the  three  isomeric  ketones,  with 
5  atoms  of  carbon. 

The  author  proved  it  to  consist  of  methylpropyl  ketone. 
The  identity  was  established  by  analysis  and  examination 
of  the  product  obtained  by  treatment  with  phosphorus 
pentachloride,  by  obtaining  the  corresponding  alcohol,  by 
the  action  of  sodium  amalgam,  and  also  by  obtaining  the 
corresponding  pinacone. 

The  uncombined  portion  consisted  of  a  mixture  of  toluene 
and  xylene.  The  portion  soluble  in  water  was  methylethyl 
ketone,  as  in  the  following  sample. 

Sample  Ao.  2,  distilling  between  70r — 143',  of  this, 
75  per  cent,  dissolved  in  water.  The  insoluble  proved  to  be 
identical  with  the  foregoing  insoluble  part.  The  soluble 
portion  was  separated  with  potassium  carbonate,  and  treated 
with  sodium  monosulphite.  with  which  almost  the  entire 
quantity  combined.  After  recovery,  it  was  fractionated, 
distilling  chiefly  between  79° — 82°,  the  boiling  point  of 
methylethyl  ketone,  with  which  it  was  identified  by  analysis. 

As  the  price  of  these  ketones  in  commerce  is  high,  the 
author  considers  it  would  be  advantageous  to  produce  them 
from  the  above-mentioned  products,  in  which  they  occur  in 
notable  quantity. — 1).  A.  S. 


The  Recent  Investigation  of  A  aphthenes  or  Polymethijlenes. 
V.  Markovnikov.'    J.  Kuss.  Chem.  Soc.  22,  275—279. 

Since  the  investigation  of  hydrocarbons  from  Caucasian 
naphtha  were  commenced  some  years  ago  in  the  author's 
laboratory,  the  nature  and  the  object  of  these  researches 
have  been  considerably  altered.  Their  chief  object  hai  ing 
formerly  been  the  study  of  the  composition  of  naphtha, 
they  are  now  principally  directed  to  the  general  and 
individual  properties  of  the  new  class  of  hydrocarbons 
found  in  naphtha,  and  generally  termed  polymethyleues  or 
naphthenes,  in  order  to  determine  the  relationship  toother 
classes  of  organic  compounds.  The  investigation  of  uouo- 
naphthene  C9H18  and  its  derivatives,  by  Konovalov  (J. 
Russ.  Chem.  Soc.  22,  118—148)  is  the  first  of  the  new 
researches,  while  several  others  of  the  same  nature  are 
being  carried  on  in  the  author's  laboratory. 

However,  the  author  finds  it  even  now  possible  to  make 
several  generalisations  concerning  this  class  of  compounds. 

(1.)  The  identity  of  hexanapthenes,  hexahydrobenzenes, 
and  hexamethylenes,  long  ago  foreseen  by  theory,  may  be 
now  considered  almost  proved  by  facts — 


hydrocarbon.  Nononaphthene,  according  to  M.  Konovalov, 
is  hexahydropseudocumene,  &c.  <  to  the  other  hand,  the 
identity   of  the   hexahydrobenzenes   ami    hexamethylenes 

may  also  be  considered  as  established  after  the  research  on 
succinyl  ether  by  Haeyer  (Ber.  19,  428). 

(2.)  But  beyond  the  C,-  methylene  group  there  may  exist 
Other  methylene  groups  of  C3,  CL,  (\,  C-,  and,  indeed, 
trimethylene  and  pentamethylene  had  already  beenobtained; 
hexamethylenes  and  tetramethylenes  are  known  in  theform 
of  their  derivatives.  Some  chemists  had  been  inclined  to 
doubt  the  possibility  of  the  existence  of  heptametbylene 
but  the  author  succeeded  in  obtaining i(  from  suberono. 

(3.)  All  these  hydrocarbons  having  analogous  structure 
ought  to  possess  analogous  properties,  therefore  they  maybe 
all  classified  as  polymethylenes  or  naphthenes  of  the  general 
formula  CnHgn,  and  placed  according  to  their  chemical 
character  between  the  aromatic  series  with  the  group  Cj, 
and  that  of  the  paraffins,  without  adopting  any  special  tixed 
group  at  all. 

(4.)  The  well-known  relation  of  the  terpcnes  to  the 
benzenes  and  the  recently-established  connexion  between 
these  hydrocarbons  and  the  naphthenes,  induce  the  author 
to  regard  them  as  a  third  isologous  series  of  C,jH2» — j;  the 
second  series  being  formed  of  naphthylenes  or  unsaturated 
derivatives  of  naphthenes,  of  the  general  formula  CjjHsn— 8. 
Thus,  all  derivatives  of  4-atomic  terpenes  become  deriva- 
tives of  decanaphthenes  ;  whilst  those  of  2-atomic  terpenos 
ought  to  be  classified  with  the  decanaphthylenes. 

(5.)  It  is  remarkable  that  the  boiling  points  of  poly- 
methylenes are  almost  the  same  as  those  of  the  paraffins 
with  the  same  number  of  atoms  of  carbon  in  the  molecule. 

(   ,11,.     37°;  C,-H,,     67    :  C7H„      100'; 

Normal  pentane.  Hcxane.  Heptane. 

C5H10     35°;  C6H„,     69:;         C7HM     98°— 100; 

Peuthametliylene.    Heiamethylenc.      Heptametbylene, 

C:,H„.CH3     70' — 71    ;  C6H„.CH3     99°; 

Methylpentaruethylene.  Hesahydrotoluene. 

C6H102CH3     123-124:;    C6H10j^s}     150°— 152°i 


Iso-octonaphthene 
{para). 


MiMhyletliylhexaiiiethylene 
(ortlio). 


CySg{§fs}      184° ,  C7H„2CH,     150-152. 

Methylethylpentamethylene       Dimethylhepthamciliylcnc 
"(ortho).  (ortlio). 

These  considerations  and  data  make  the  author  inclined 
to  suspect  that  the  naphthenes  from  Caucasian  naphtha  are 
mixtures  of  analogous  members  of  different  series  of  poly- 
methylenes. For  every  additional  lit,  in  the  carbon  group 
the  boiling  point  rises  from  30'  to  34°.— N.  W.  T. 


CIL 
CH3  /\  CH2 

CH2  I     J  CH, 

CIL 


represents   the  only   possible    construction  for   all  three. 
Although  these   Bimplest  members  of   the  series  have  not 

1 n   studied  yet   in  the  pure  state,  the   identity  of  some 

of  their  derivative-  is  proved  beyond  doubt. 

Octonaphtheiie   i>  hexahydrometaxylene ;   iso-octonaph- 
thene  is    but    the     para    derivative    of    the    same  aromatic 
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Improvements  in  Distilling  Shale,  Coal,  or  other  Oil  and 
Tar-yiehling  Minerals,  and  in  Retorts  therefor, 
A.  Neilson,  [nkerman,  and  W.  Black,  Airdrie.  hug. 
Tat.  '.i7s:i.  June  14,  1889.     Sd. 

Tmk  retort  is  built  of  fire-brick  in  the  form  of  a  large 
cylinder  and  preferably  encased  by  a  shell  of  iron  or  other 
material  to  exclude  air.  A  hopper  is  tixed  on  the  top  to 
which  the  shrit  iron  is  securely  jointed.  A  door  is  also 
fixed  at  the  bottom  for  the  removal  of  the  residue  from  the 
retort.  A  jet  of  steam  and  a  supply  of  air  are  introduced 
into  the  retort  at  or  immediately  above  the  lower  door,  both 
of  which  can  be  regulated  according  to  the  heal  required. 
The  retorts  may  he  built  singly  or  in  groups,  hut  no  arranger 
incut  for  Furnaces  or  flues  is  required,  the  whole  heating 
being  obtained  from  the  combustion  of  the  material  within 
ili.  retort  itself.  The  retort  when  applied  to  shale  distillation 
for  oil  is  preferably  built  in  a  vertical  position.  It  i>  of  great 
height  and  large  dimensions  and  may  be  oblong  at  the 
bottom,  tapering  slightly  and  regularly  narrower  toward 
the  top.  Its  action  is  practically  continuous,  a  portion 
being  drawn    from    the   bottom  and  another  fresh    portion 
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charged  at  the  top  at  regular  intervals.  In  distilling  shale 
for  oil  the  retort  is  heated  up  and  a  quantity  of  spent  shale 
left  in  the  lower  part  of  the  retort,  the  upper  part  heing 
charged  with  fresh  shale.  A  jet  of  steam  with  the  necessary 
amount  of  air  is  then  admitted  at  the  bottom  to  carry  ou  the 
combustion  of  the  spent  shale,  the  hot  gases  from  which  pass 
up  through  the  mass  of  fresh  shale,  whereby  the  oil  products 
are  distilled.  In  order  to  regulate  the  heat  and  at  the  same 
time  improve  the  quality  of  the  products,  steam,  gas  from 
scrubbers,  spent  ammonia,  or  limed  water  may  be  introduced, 
and  in  cases  in  which  there  is  insufficient  carbon  in  the  spent 
material  to  maintain  the  necessary  heat  in  the  retort,  a  small 
quantity  of  coke  breeze,  cinder,  or  anthracite  coal  may  be 
charged  along  with  the  material  to  be  operated  on. — D.  B. 


Improvements  in  the  Distillation  of  Mineral  Oils  and  like 
Products,  and  Apparatus  for  that  Purpose.  J.  Dewar, 
Cambridge,  and  B.  Redwood,  London.  Eng.  l'at.  10,277, 
June  24,  1889.     Sd. 

This  invention  relates  to  a  method  of  conducting  the  distilla- 
tion of  mineral  oils  in  such  a  manner  that  the  benefit  of 
regular  vaporisation  under  high  pressure  is  obtained,  and 
also  at  the  same  time  such  advantage  as  can  be  got  from  the 
operation  commonly  termed  "  cracking."  For  this  purpose 
the  inventors  propose  to  arrange  a  suitable  boiler  and  a 
condenser  in  free  communication  with  one  another,  the 
latter  being  provided  with  a  regulated  outlet  for  condensed 
liquid.  The  space  in  the  boiler  and  condenser  which  is  not 
occupied  by  liquid  is  charged  and  kept  charged  with  air  or, 
preferably,  with  carbonic  anhydride  under  considerable 
pressure,  so  that  the  distillation  is  also  conducted  under  great 
pressure  which  can  be  regulated  at  will.  In  this  manner  the 
inventors  claim  to  obtain  from  the  residue  of  heavy  oil  a 
quantity  of  light  oil  suitable  for  illuminating  purposes  which 
cannot  be  obtained  by  distillation  under  the  ordinary 
pressure.  The  upper  part  of  the  boiler  may  also  be  so 
arranged  as  to  operate  according  to  the  cracking  method, 
the  cracking  in  this  case  taking  place  under  high  pressure. 

— D.  B. 


Improvements  in  Coke  Ovens.     C.  Heucken,  Aix  la  Chapelle, 
Germany.     Eng.  Pat.  3363,  March  3,  1890.     8d. 

These  improvements  are  in  the  construction  of  bee-hive 
ovens  modified  for  the  recovery  of  the  products  of  distilla- 
tion, and  permit  of  the  ovens  being  heated  from  the  floor 
and  sides,  and  not  from  the  floor  only  as  is  usual ;  in  this 
way  the  time  of  coking  is  brought  down  to  the  amount 
required  for  ovens  of  the  more  modern  systems,  without 
any  deterioration  of  the  high  quality  of  the  coke  produced. 
The  cross  section  of  the  improved  ovens  is  slightly  elliptical, 
that  shape  permitting  of  a  convenient  door  at  one  end  of 
the  minor  axis  without  detriment  to  the  floor  flues  of  the 
oven.  The  space  beneath  the  floor  of  the  oven  is  divided 
by  a  partition  into  two  parts  not  communicating  with  one 
another,  and  each  divided  into  seven  flues  partially  open  to 
each  other  and  communicating  on  each  side  with  an  equal 
number  of  side  flues  of  varying  width,  all  of  which  pass  into 
an  arched  flue  placed  around  the  periphery  ,of  the  oven 
dome.  This  arched  flue  is  divided  by  partitions  into  three 
compartments,  one  of  which  contains  convenient  openings 
into  the  oven,  and  another  is  connected  with  side  flues 
leading  to  the  chimney.  The  gases  in  the  oven  pass  through 
the  openings  in  the  dome  into  one  division  of  the  arched 
flue,  then  down  one  set  of  side  flues  through  the  flues  under 
one  half  of  the  floor  and  up  through  one  set  of  flues  on  the 
opposite  side  into  the  second  division  of  the  arched  flue ; 
they  are  then  forced  down  the  adjacent  set  of  side  flues, 
through  the  flues  under  the  second  half  of  the  floor  and  iip 
through  the  opposite  set  of  side  flues  into  the  third  division 
of  the  arched  flue,  from  which  they  finally  escape  into  flues 
leading  to  the  chimney.  There  are  convenient  openings  for 
observation,  supply  of  air,  &c— S.  B.  A.  A. 


IV.-COLOUKING  MATTERS  AND  DYES. 

a-Naphthol-BenzeXn. — A  New   Indicator.     R.  Zaloziecki. 
Chem.  Zeit.  14,  005— GOG. 

■See  under  XXIII.,  page  770. 


The  Action  of  Fuming  Nitric  Acid  on  Hexachlorobenzene. 
Istrati.     Bull.  Soc.  Chini.  1890,  3,  184— 18G. 

Fuming  nitric  acid  attacks  hexachlorobenzene  energetically, 
forming  dichlorodihydroxyquiuoue  ;  this,  in  fact,  is  the  best 
method  of  preparing  the  latter  body,  as  an  excess  of  nitric 
acid  does  not  destroy  it,  It  appears  in  this  reaction  that 
(1)  the  chlorine  in  the  benzene  nucleus  is  partially  removed 
and  replaced  by  oxygen,  this  action  being  accompanied  (2) 
by  the  evolution  of  a  gaseous  mixture  of  G2 — 04  per  cent, 
of  nitrous  gases  and  carbon  dioxide,  34 — 29  per  cent,  of 
oxygen,  and  4 — 7  per  cent,  of  nitrogen. — E.  B. 


A  New  Method   of  Chlorinating  Aromatic   Compounds. 
Petricou.     Bull.  Soc.  Chini.  1890,  3,  189—191. 

The  author  recommends  stannic  chloride  for  assisting  the 
ehlorination  of  benzene  compounds.  The  stannic  chloride 
is  preferably  used  "  in  the  nascent  state,"  being  produced 
by  the  action  of  chlorine  on  metallic  tin  in  admixture 
with  the  compound  to  be  treated.  Compared  with  iodine, 
antimony  pentachloride,  &c,  stannic  chloride  has  the  follow- 
ing advantages :  the  ehlorination  is  effected  in  a  shorter 
time;  it  is  especially  useful  in  the  preparation  of  higher 
chlorinated  derivatives  such  as,  for  instance,  pentachloro- 
benzene ;  its  action  is  well  defined,  a  more  limited  number 
of  compounds  being  produced  than  when  iodine  is  used  ; 
very  little  decomposition  takes  place  of  the  aromatic 
compound  under  treatment. — E.  B. 


The  Action  of  Sulphuric  Acid  on   Tribromophenol. 
Georgesco.     Bull.  ,Soc.  Chim.  1890,  3(  193 — 195. 

Hertzig  has  stated  that  tribromophenol  is  destroyed  by 
boding  for  four  hours  with  sulphuric  acid.  The  author, 
guided  by  the  results  obtained  by  Istrati  with  the  chloro- 
benzenes,  has  re-examined  the  reaction.  On  heating  together 
a  mixture  of  tribromophenol  and  sulphuric  acid  for  20  hours 
on  a  sand-bath,  action  takes  place  accompanied  by  the 
evolution  of  considerable  quantities  of  gas,  consisting  chiefly 
of  sulphur  dioxide  along  with  small  quantities  of  carbon 
dioxide  and  hydrobromic  acid,  the  sulphuric  acid  at  the 
same  time  becoming  deep  red-brown  in  colour.  A  precipitate 
separates  when  the  acid  mixture  is  poured  into  water. 
This  precipitate  consists  of  brominated  franceins  containing 
from  42"  137  to  63"78G  per  cent,  of  bromine,  and  having 
the  characteristic  brown  colour,  high  melting  point,  and 
other  properties  of  this  class  of  bodies.  In  the  flask  used 
for  the  experiment  there  remained  a  solid  substance,  which 
was  found  to  be  a  mixture  of  unaltered  tribromophenol, 
tetrabromophenol,  pentabromopheuol,  and  a  red  substance, 
with  difficulty  soluble  in  hot  benzene,  crystallising  there- 
from in  small  plates,  which  sublime  without  melting  or  decom- 
position at  250r — 258°.  It  was  not  obtained  in  sufficient 
quantity  to  permit  of  an  analysis  being  made.  Pentabromo- 
pheuol is  a  crystalline  rose-coloured  body  melting  at  220°. 

When,  as  in  Hertzig's  experiment,  the  action  of  the  acid 
is  continued  for  four  hours  only,  the  result  is  similar,  the 
higher  brominated  derivatives,  however,  being  formed  in 
smaller  amount. — E.  B. 
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V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

Thermo-Chemical  Investigations  on  Silk.     L.  Yignon. 
Bull.  Soc.  Chim.  1890,  3,  405 — 1 10. 

See  under  XXIII., page  771. 


Distinction  between  Jute,  Flax,  and  Hemp  Fibre.    W.  Lenz. 
Zeits.  Anal.  Chem.  29,  133— KM. 

Jute  is  of  course  recognised  by  its  peculiar  structure,  chiefly 
by  the  irregularly  thickened  walls  of  the  bast  fibres.  To  be 
able  to  make  use  of  such  distinction  requires  a  great  deal  of 
care  and  considerable  practice.  An  easier  method  seems 
to  be  by  the  aid  of  polarised  light.  The  fibre  is  warmed 
with  nitric  acid  and  a  grain  of  potassium  chlorate,  washed 
with  water,  then  warmed  with  water  containing  a  little 
caustic  potash,  and  finally  well  shaken  with  pure  water.  A 
portion  is  brought  on  to  a  microscope  slide,  and  the  moisture 
is  allowed  to  evaporate  ;  a  drop  of  glycerin  is  now  added  and 
a  cover  glass  laid  on.  Not  only  are  the  peculiar  thickenings 
now  well  shown  under  the  microscope,  but  the  specimen 
serves  especially  well  for  examination  by  polarised  light. 
With  a  crossed  Nieol,  using  a  magnifying  power  of  about 
200,  a  beautiful  play  of  colours  is  obtained  with  almost 
every  fibre  in  the  ease  of  flax  and  hemp,  whilst  with  jute 
only  yellow  or  bluish  single  shades  are  obtained ;  occasional 
fibres  show  the  colouration  of  the  flax,  but  not  to  such  a 
marked  degree.  It  is  necessary  to  have  the  individual  fibres 
well  separated,  for  colourations  are  obtained  with  jute  if  the 
individual  fibres  cross  or  run  counter  to  each  other.  The 
cross  lines  running  at  right  angles  to  the  walls  of  the  bast  cells 
are  much  more  distinct  in  polarised  light  with  a  magnifying 
power  of  600  than  they  are  iu  ordinary  light. — T.  L.  15. 


VI.-DYEING,  CALICO  PKINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Methods  of  Dyeing  pursued   by   the  Chinese.     Chem.  Ind. 

13,  154—157. 
For  dyeingyeHoio,  the  bark  of  a  large  tree,  the  Pterocarpus 
flaws  (Chinese  name,  huang  pei),  is  employed.  Silk  is 
softened  in  boiling  water,  and  immersed  in  a  solution  of 
the  colouring  matter  of  the  bark,  prepared  in  the  cold,  and 
is  then  dried  in  the  shade.  The  colour  is  not  fast  to  hot 
water.  Cotton  is  first  worked  in  a  liquor  prepared  by  keep- 
ing meitzu  plums  in  water  for  several  days,  then  the  solution 
of  the  yellow  colouring  matter  is  added  to  the  liquor,  and 
the  cotton  cloth  is  passed  through  the  bath  until  fully  dyed, 
which  requires  sometimes  as  many  us  80  immersions,  and 
the  cloth  is  finally  dried  in  the  shade. 

Gamboge  (Chin.,  teng  huang)  is  employed  chiefly  for 
painting. 

The  bark  of  Berberis  thunbergii  (Chin.,  hsiaopei),  and 
the  wood  of  Dervilla  versicolor  (Chin.,  hang  lou)  are  also 
employed. 

Turmeric  (Chin.,  kiang  huang)  is  largely  used. 

Ithumucsia  linensis  (Chin.,  tihuang),  and  the  buds  of 
Sophorajaponica  (Chin.,  huai  hua  orhua  mi),  are  also  used 
for  dyeing  yellow,  the  former  extensively. 

Five  different  qualities  of  indigo  are  in  use  for  dyeing 
blue.  The  indigo  vat  is  prepared  by  gently  heating  for  some 
time  a  mixture  of  indigo,  oat-  and  rue-refuse,  and  lime. 

Silk  is  dyed  green  by  mordanting  it  first  with  alum,  d]  ring 
yellow  with  hwaimi,  and  then  dipping  in  an  indigo  vat  set 
with  Shanghai  indigo.  In  dyeing  cotton,  the  order  of  the 
operations  is  reversed,  a  blue  colour  being  first  dyed,  and 
then,  after  mordanting  with  alum,  a  yellow. 

The  preparation  of  Chinese  green  is  described  in  the  original 
paper.  The  price  of  this  colour  has  fallen  from  225  lis.  iu 
1865  to  GG  frs.  per  kilo,  at  the  present  time. 


For  dyeing  red  there  are  employed  the  following  dye- 
si nils :  Safflower  (_Carthamus  tinctorius),  the  roots  of  litho- 
sperraum  erythoxylon,  sanderswood,  sapanwood,  and 
madder. 

Vermilion  and  sapanwood  are  employed  for  dyeing 
brown  on  cotton  or  silk,  which  has  been  previously  dyed 
blue  with  indigo.  Bright  reds  arc  obtained  by  treating  white 
silk  or  cotton  with  these  materials. 

Grey  is  produced  by  working  blue-dyed  cotton  or  silk  in 
a  decoction  of  the  nut-galls  of  Rhus  semialatus. 

In  dyeing  black,  the  leaves  and  husks  of  Mimosa  ferox 
and  gall-nuts  are  employed  along  with  ferrous  sulphate. 
Another  black  is  obtained  on  dark  blue-dyed  fabrics  with 
hwa  kuo  anil  black  alum. 

There  are  some  10  fairly  large  dyehouses  iu  Shanghai, 
employing  about  40U  hands. — K.  B. 


Dye-Wottd    Extracts,    and    their    Modern    Manufacture. 
J.  H.  Soxhlet.     Chem.Zeit.  14,  667. 

Tins  industry  sprang  up  in  France  at  the  beginning  of  this 
century,  Meissonier  being  the  first  manufacturer  of  a  liquid 
and  solid  material  suitable  chiefly  for  printing.  Logwood 
i-.  oi  ■(.',[ -ionally  Mil  unit  ted  to  a  process  known  as  "oxidation  " 
before  being  placed  in  the  extractors.  The  chips  are  spread 
out  iu  thin  layers,  and  moistened  with  water  containing  in 
solution  or  suspension  the  following  substances  :  ammonium 
chloride,  ammonium  carbonate,  putrid  urine,  chalk,  clay, 
saltpetre,  potassium  permanganate,  and  bichromate;  the 
exact  procedure  being  kept  secret.  This  "  oxidation " 
must  be  condemned,  owing  to  the  fact  that  the  resulting 
extracts  yield  much  less  permanent  colours. 

The  extraction  of  the  colouring  matter  from  the  wood  is 
conducted  either  by  maceration  in  open  vessels — French 
method — or  under  steam  pressure  at  high  temperatures,  as 
first  employed  by  Lanford  in  America.  The  yield  of  extract 
at  45°  B.  by  the  former  process  is  1G£  per  cent.,  by  the 
latter  from  20  to  21  per  cent.  For  printing  purposes,  the 
"  French  "  extract  is  to  be  preferred,  higher  prices  being 
obtainable,  but  for  dyeing  woollen  yarn,  where  fastness 
rather  than  purity  of  tone  is  necessary,  the  "  American  " 
extract  is  better.  The  "  French  "  extract  is  often  adulterated 
with  molasses,  glucose,  dextrin,  &c,  to  the  extent  of  50  per 
cent,  in  the  cheaper  qualities. 

In  America  logwood  extract  is  sold  under  the  name  of 
"  black  dye  extract,"  adulterated  with  quercitron  and 
hemlock ;  and  fustic  extract,  called  "  substitute  for  fustic," 
adulterated  with  quercitron. 

Extracts  manufactured  under  pressure  usually  contain 
more  woody  particles  than  the  "  French."  To  avoid  this, 
the  liquors  may  be  allowed  to  subside  before  evaporation, 
or  they  may  lie  filter-pressed,  or  precipitated  with  salt  or 
sodium  sulphate. 

The  pressure  in  the  pans  should  not  exceed  1  or  l» 
atmospheres. — F.  II.  I.. 


.1  Xcic  HUaching  Process.     Kussiicr. 
1890,  403. 


Monit.  Scieut. 


The  author  proposes  to  take  advantage  of  the  well-known 
oxidising  action  of  potassium  ferrieyanide  in  presence  of 
alkali.  The  resulting  ferrocyanide  is  oxidised  bj  digestion 
with  peroxide  of  lead,  the  action  being  facilitated  by  passing 
a  Stream  of  carbonic  acid.  The  deposit  from  fliis  operation 
is  dried,  and  the  lead  pcrovidised  by  calcination,  the  product 
being  boiled  with  sodium  carbonate  solution,  and  the  preci- 
pitated peroxide  used  as  above. — C.  F.  C. 


The  Chroming  of  Wool.    Scurati-Manzoni.    Mon.  de  la 
teinture,  1890,  34,  29. 

In  order  to  determine  whether  on  treating  wool  with  1  >i— 
chromate,  the  fixation  of  the  chromium  i<  due  to  the 
reducing  power  of  the  wool  itself,  or  to  organic  sulphur 
1  compounds  contained  by  it,  the  author  has  examined  the 
final  liquor  and  found  that  it  contained  potassium  sulphate, 
which  increased  in  quantity  \vith  the  length  of  the  boiling; 
that  the  colour  of  the  wool  \vas  proportional  to  tin-  amount 
of  sulphate  formed,  and  that  hy  Ion  ^-continued  boiling  the 
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wool  became  green,  whilst  the  liquor  remained  yellow  as 
long  as  it  contained  bichromate. 

If  the  treatment  with  bichromate  be  allowed  to  take 
place  under  pressure  (two  atmospheres  for  three  hours),  then 
at  the  conclusion  the  liquor  contains  do  more  bichromate, 
the  wool  becomes  a  dirty  green,  shrinks  together  and  is 
quite  valueless,  and  the  interior  of  the  vessel  is  blackened. 

It  is  thus  evident  that  it  is  the  sulphur  contained  in 
the  wool  which  produces  the  reduction,  being  itself  oxidised 
to  sulphate.  The  author  has  shown  that  finely  divided 
sulphur  is  capable  of  thus  acting  by  impregnating  wool 
with  sodium  thiosulphate,  treating  with  hydrochloric  acid, 
which  causes  a  deposit  of  sulphur  iu  the  wool,  and  after 
washing,  treating  with  bichromate ;  after  half  an  hour's 
boiling  this  is  reduced  and  the  hydroxide  deposited  in  the 
wool,  the  finely  divided  sulphur  first  forming  sulphuretted 
hydrogen  which  performs  the  reduction.  The  same  effect 
may  be  produced  by  a  stream  of  sulphuretted  hydrogen. 
The  practical  objection  to  both  these  methods  is  that 
two  operations  have  to  be  performed.  The  author  has 
attempted  to  find  a  sulphur  compound  which  might  be 
added  with  the  bichromate  to  the  bath.  He  has  found  the 
potassium  tri-  and  tetra-thionates  and  sodium  tri-thionate 
the  most  efficient.  They  may  be  kept  mixed  with  the 
bichromate  in  the  cold  without  action,  and  by  warming 
produce  a  slow  reduction.  For  100  grins,  of  wool,  2' 5  grins, 
of  potassium  bichromate  and  8  grms.  of  potassium  tri- 
thionate  are  dissolved  in  5  litres  water,  and  boiled  one  hour. 
It  is  evident  that  the  price  of  the  thionate  must  be  con- 
siderably reduced  before  its  use  becomes  practicable.  (See 
this  Journal,  1890,  58-61.)— A.  L.  S. 


PATENT. 

Manufacture  of  Bleaching  and  Disinfecting  Liquor.  E. 
Hermite,  E.  J.  Paterson,  and  C.  E.  Cooper,  London. 
Eng.  Pat.  8177,  May  16,  1889.     id. 

Blocks  of  earnallite  are  by  mechanical  means  divided  up 
into  three  portions,  one  of  which  is  a  double  chloride  of 


magnesium  aud  potassium.  This  is  dissolved  in  water  and 
a  current  of  electricity  passed  through  the  solution  (see 
this  Journal,  1887,  727;  and  1888,  126  and  321),  which 
is  thereby  decomposed  and  may  now  be  employed  as  a 
valuable  bleaching  and  disinfecting  agent.  Some  magnesia 
is  also  liberated  which  is  found  to  be  advantageous  as  it 
renders  the  solution  alkaline. — S.  G.  It. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

Reduction  of  Nitrous  Vitriol  by  Coke.    G.  Lunge.    Zeits.  f. 
angew.  Chem.  1890,  195—196. 

Thb  author  has  already  shown  (Chem.  Ind.  1885,  2  ;  also  this 
Journal,  1885,  31)  that  the  nitric  acid  gradually  disappears 
from  a  mixture  of  nitric  and  sulphuric  acids  by  contact  with 
coke,  even  at  ordinary  temperatures ;  whilst  at  higher  temper- 
atures such  disappearance  is  very  rapid.  Nitrosylsulphuric 
acid  is  formed.  This  observation  led  to  an  explanation  of  the 
fact  that  even  in  the  Gay-Lussac  tower  containing  nitrogen 
peroxide,  the  nitrous  vitriol  gave  no  marked  evidence  of  the 
presence  of  nitric  acid.  Later  on  (Zeits.  f.  angew.  Chem. 
1889,  387)  it  was  shown  that  the  reducing  action  of  the  coke 
could  extend  even  to  the  nitrocompound.  The  present  work 
deals  more  in  detail  with  this  latter  action  of  the  coke. 

Solutions  of  chamber  crystals  in  pure  sulphuric  acid  were 
used — the  sulphuric  acid  being  of  two  strengths,  1-8375  and 
1'7250.  The  coke  used  was  : — (a)  gas  coke,  in  pieces  the 
size  of  a  pea;  (A)  the  same,  roughly  powdered ;  (c)  hard 
oven  coke  in  pieces ;  (<2)  the  same,  powdered.  The  ex- 
periments were  made  at  the  following  temperatures,  15°, 
40°,  70°,  and  100°  C,  and  were  carried  out  in  flasks  closed 
by  means  of  a  Bunsen  valve,  the  air  being  displaced  by 
dry  carbon  dioxide.  Amount  of  nitrogen  trioxide  was 
ascertained  by  running  the  acid  into  warm  permanganate 
solution.  The  accompanying  table  gives  the  experimental 
results. 


Material. 


Temperature. 


Duration  in 
Hours. 


Original  Na03 

in 

Grms.  per  Litre. 


Decrease. 


In  Grms.  of  Na03 
per  Litre. 


In  Percentage  of 
N203. 


1. — Liquid  of  Sp.  Gk 

1-8375. 

r 

15 

24 

13-93 

0-330 

1-71 

40 

2 

18-92 

0-539 

2-80 

1 

70 

2 

19-30 

0-712 

3-84 

f 

15 

24 

19-30 

0-285 

i-is 

40 

2 

18-92 

0-362 

191 

I 

70 

o 

19-30 

0-452 

2-31 

r 

13 

24 

19-30 

0-790 

4-09 

40 
70 

2 
» 

18-92 
16-22 

0-853 
0-903 

4-51 

ascoc,powata 1 

5-57 

i 

100 

2 

10-22 

4-011 

28-43 

r 

15 

21 

W30 

0-379 

1-90 

10 

70 

2 
2 

18-92 
10-22 

0-451 
0-527 

2-; 38 

3-25 

L 

100 

2 

10-22 

2-770 

17-08 

II. — Liquid  of  Sp.  Gb.  1-725. 

r 

15 

24 

19-60 

0-3S6 

1-98 

40 
70 

2 
2 

19-50 
19-50 

C574 
0-891 

2-91 

i 

4-67 

l 

100 

2 

19-50 

3410 

17-49 
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Of  course  nitric  oxide  is  evolved,  and  this  must  naturally 
escape  unused  from  the  Gay-Lussac  tower.  Some  of  the 
coke  is  also  transformed  into  carbon  dioxide,  as  was  shown 
by  displacing  the  air  of  the  flask  in  one  experiment  by 
nitrogen  instead  of  by  carbon  dioxide. 

It  is  concluded  that  coke  has  here  a  reducing  action,  and 
the  action  increased  with  the  temperature,  and  also  with 
increase  in  the  coke  surface;  the  soft  gas  coke  has  a 
greater  reducing  action  than  the  harder  coke.  A  temperature 
of  40"  may  prevail  in  the  Gay-Lussac  tower  in  summer,  and 
so  after  two  hours'  contact  the  nitrogen  trioxide  may  be 
reduced  to  the  extent  of  2-4  to  4-5  per  cent.  The  greatest 
reduction  given  (28  per  cent.)  takes  place  over  70  ;  this 
temperature  never  exists  in  the  Gay-Lussac  tower,  hut  it 
may  be  found  in  the  upper  part  of  the  Glover  tower.  The 
action  is  more  pronounced  in  the  caseof  solutions  of  nitrosyl- 
sulphuric  acid  in  concentrated  sulphuric  acid  than  in  the 
case  of  solutions  in  only  moderately  strong  sulphuric  acid. 

The  following  practical  conclusions  are  drawn: — It  is 
useless  to  employ  coke  wherever  the  temperature  rises  above 
70°  C. ;  the  upper  portions  of  the  Glover  tower  should  not, 
therefore,  be  tilled  with  coke,  otherwise  the  acid  becomes 
denitrated  by  coke  instead  of  by  sulphur  dioxide  ;  rilling 
the  Gay-Lussac  lower  with  coke  must  lead  to  some  loss  (by 
evolution  of  nitric  oxide).  Nevertheless,  by  using  hard  oven 
coke  in  large  pieces,  and  by  not  having  the  acid  too  strong, 
the  action  is  more  moderate,  and  so  the  coke  may  last  also  a 
considerable  time.  (See  also  this  Journal,  1889,  164-168; 
1890,  175— 182.)— T.  L.  B. 


A   Central  African   Salt   Lake.     Chemist  and   Druggist. 

37,  18—19. 
"  (  In  the  north  of  the  Albert  Edward  Xyanza,  and  within  a 
few  miles  of  the  equator,  Mr.  Stanley  discovered  the  salt 
lakes  of  Katwee,  3,265  ft.  above  the  sea.  The  temperature 
of  the  lake  was  78-4°  F. ;  a  narrow  thread  of  sulphurous 
water  indicated  84°.  Its  flavour  was  that  of  very  strong 
brine.  A  bottle  full  of  this  brine  was  brought  to  Cairo 
and  analysed  in  the  Laboratoire  Khedivial  there,  and 
estimated  by  the  chemists,  Messrs.  A.  Pappe  and  H.  Drop 
Richmond,  to  be  composed  as  follows  : — 

Sodium  chloride 1S'C7 

Sodium  sulphate 5*63 

Sodium  carbonate 2*72 

Potassium  carbonate 8"87 

Water Us-77 

"  The  residue  is  potassium  sulphydrate  -04,  silica  "01,  w  ith 
traces  of  lime,  magnesia,  and  organic  matter.  A  sample 
of  the  natural  crystalline  salt  taken  from  beds  where  the 
water  had  evaporated  was  brought,  and  is  reported  upon  by 
Mr.  Henry  S.  Wellcome,  who,  after  giving  the  exact 
analysis  of  bases  and  acids,  assumes  the  composition  to  be 
as  follows  : — 

Potassium  sulphate 8*43 

Sodium  sulphate 5'82 

Sodium  carbonate &"4fl 

Sodium  chloride 82*71 

Oxide  of  iron 0*16 

Water 0'82" 


PATENTS. 


Application  «■/"  the  Residues  of  Soda  Manufacture  for 
Building  Purposes.  W.  Schleuning,  Heidelberg.  Ger- 
many. Eng.  Pat.  6438,  April  15, 1889.  tW. 
TitK.  residues  are  exposed  to  oxidation  so  as  to  convert  them 
into  " soda- gypsum "  j  burnt  gypsum  is  added  thereto, 
together  with  lime  and  sufficient  water  to  form  a  mortar  or 
plaster,  or  with  little  water  to  form  a  paste,  which  is 
subjected  to  pressure  in  suitable  mould-,  for  the  production 

of  building  blocks.    -E.  (I.  ( '. 


A  Process  first  for  Producing  a  Clean  Gaseous  Fuel  to  be 
used  in  the  Evaporation  of  Brine,  and  secondly  for 
Recovering  the  Ammonia  formed  timing  the  Production 
of  said  Gaseous  Fuel.  S.  W.  Wilkinson,  Manchester. 
Eng.  Pat.  8993,  May  30,  1889.     6d. 

COAX  is  burned  in  a  closed  furnace  or  producer  with  a 
limited  supply  of  air  and  steam,  so  regulated  that  t  hi' 
gaseous  products  may  contain  a  maximum  of  ammonia. 
The  gases  are  passed  through  a  scrubber  or  tank  containing 
sulphuric  acid  which  retains  the  ammonia;  they  are  then 
led  into  a  chamber  consisting  of  chequer  brickwork  and 
there  mixed  with  the  quantity  of  air  necessary  for  complete 
combustion.  The  ignited  gas  maybe  led  over  the  surface 
of  brine  without  any  carbon  being  deposited.  An  arrange- 
ment is  also  shown  for  utilising  the  wast,-  ;;[.,>  tor  heating 
briic   tanks  by  means  of  Hues,  &c. — S.  11.  A.  A. 


Improvements  in  the  Manufacture  of  Phosphorus.  T.  Parker 
and  A.  E.  Robinson,  Wolverhampton.  Eng.  Pat.  10,437, 
June  27,  1889.     4,/. 

A  SUITABLE  material,  such  as  a  natural  phosphate,  is  mixed 
with  carbon  or  carbonaceous  material  in  a  furnace  or 
crucible,  together  with  a  non-volatile  metal,  such  as  iron  or 
copper.  The  whole  is  then  kept  at  a  sufficient  temperature 
to  effect  the  reduction  by  an  electric  current,  the  molten 
metal  acting  as  a  bath  to  keep  the  temperature  more  uniform. 
Phosphorus  comes  off  as  a  vapour  and  is  condensed  by 
known  means. — E.  T. 


Improvements  in  the  Manufacture  of  Carbon  Bisulphide. 
T.  Parker  anil  A.  E.  Hobinsou,  Wolverhampton.  Eng. 
Pat.  11,099,  July  10,  1889.     4<i. 

A  mass  of  charcoal  is  placed  between  two  suitable  electrodes, 

preferably  constructed  of  carbon,  which  arc  connected  with 
an  electric  current  of  sufficient  density  to  bring  the  charcoal 
to  the  temperature  necessary  for  it  to  combine  with  the 
sulphur,  wdiich  latter  is  passed  through  the  heated  mass  in 
the  form  of  vapour.  The  supply  of  charcoal  is  rem  wed 
continuously  or  from  time  to  time,  either  by  hand  or  by 
automatic  feeding  arrangements.  The  vapours  of  carbon 
bisulphide  are  led  off  and  condensed  in  the  usual  manner. 

— C.  A.  K. 


Process  and  Apparatus  for  the  Production  of  Fuming 
Sulphuric  Acid  or  of  Sulphuric  Anhydride  from  the 
Acid  Waste  or  Residual  Matter  obtained  in  the 
Petroleum,  Paraffin,  and  Tar  Industry.  J.  D.  Starck, 
[schemin, Bohemia.    Eng.  Pat.  12,028,  July  29,  1889.    s,/. 

Thk  acid  waste  or  other  material  is  fed  in  at  a  proper 
speed  to  the  lower  end  of  an  inclined  iron  retort  within 
which  is  an  en, Hess  screw  working  for  the  purpose  of 
drawing  outwards  the  residual  coke-like  mass.  The  gul- 
phurous  anhydride  and  water  produced  arc  passed  through 
a  condenser  and  a  wash-chamber  to  remove  any  water  or 
hydrocarbons  coming  over.  The  gas  is  then  led  through 
a  tower  similar  to  a  Glover  tower,  to  dry  it  completely,  and 
mixed  with  dried  air  or  oxygen  in  the  required  amount  to 
form  sulphuric  anhydride.  flic  mixture  thus  made  is 
conducted  through  a  tube  tilled  with  platinised  asbestos, 
pumice  Stone,  or    metallic   oxides    precipitated    upon    porous 

bodies,   and   the   sulphuric   anhydride   produced   is  either 

condensed  or  absorbed  in  sulphuric  acid.  The  residual 
gases  containing  sulphurous  anhydride  are  passed  into  lead 
chambers  to  be  converted  in  the  ordinary  way  into  Sulphuric 
acid.     The  specification  is  illustrated  by  drawings. — S.  G.  1!. 


Improvements  in  the  Treatment  and  Distillation  of 
Ammoniacal  Liquor  of  (ins  and  other  Worhs,  ana 
in  the  Manufacture  of  Sulphate  of  Ammonia  therefrom, 

and  in  the  Apparatus  to  tic  employed  therein,  and  for  the 
Prevention  of  Wuisana  in  such  Manufacture.  A.  W. 
Ellis,  London",     ling  Pat.  13,003,  August  17, 1889.     Is. 3d. 

The  specification   is  of  great    length  and    is    illustrated   by 
six    sheets   of    drawings.     (If    these  the  most    important   is 
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'I'm:  Distillation  of  Ammom  vi.'al  Liquor. 


the  one  showing  the  genera]  arrangement  of  the  whole 
plant,  and  which  is  given  above. 

The  liquors  to  be  treated  p:iss  downwards  from  the  over- 
head tank  E,  through  the  pipe  /■  controlled  by  the  tap  r1, 
to  the  bottom  of  the  heater  G.  In  their  passage  upwards 
they  are  warmed  by  waste  gases  obtained  in  a  manner 
which  will  be  seen  later.  Here  also  any  light  tarry  matters 
or  scum  are  run  off  by  the  pipe  g  and  the  heavier  portion 
or  tar  sinks  to  the  bottom  and  is  removed  at  </'.  The  now 
hot  liquors  pass  awaj  at  the  top  by  i  into  the  distilling 
column  F,  and  any  gases  evolved  also  escape  to  F  by  the 
pipe  ft1.     The  distilling  eolumn  F  is    made   of   iron  and   is 

preferably    cylindrical    in    shape,   and    pla 1    within    it    are 

a  series  of  days  one  below  the  other  over  which  the  liquid 
runs  in  a  thin  continuous  stream.  The  plates  are  of  special 
form.  The  liquid  is  then  steamed  and  the  free  ammonia 
in  the  liquors  is  evolved  and  passes  upwards  to  the  top 
of  F.  Tin-  liquor  in  its  passage  downwards  finally  reaches 
the  lived  ammonia  still  F'1,  which  hy  means  of  a  continuous 
horizontal  partition  is  divided  into  two  portions,  an  upper 
and  a  lower.  The  upper  i-  again  subdivided  into  three, 
one  chamber  being  central  and  cylindrical,  the  other  two 
annular,  whilst  the  lower  is  made  up  of  five  divisions,  one 
as  before  being  central  and  the  remaining  four  peripteral 
and  annular.  A  steam  coil  passes  through  all  the  sections 
and   any  residual    tar  is  here  removed.      Lime  is  introduced 

by  the   pipe  /,•,  and   thus  the   fixed    ami ia  is   liberated. 

The  steam  enters  first  into  the  chamber  d  in  which  is  the 
oldest  and  most  nearly  exhausted  liquor.  This  column 
is  also  cylindrical  and  made  of  iron.  The  spent  liquors 
pass  away  at  n  to  the  settler  1).  The  ammonia  which  has 
reached  the  top  of  the  still  F  is  led  away  hy  the  pipe  h 
to  the  saturator  J,  containing  dilute  sulphuric  acid.  The 
hot  gases  unabsorbed  in  .1  are  passed  through  the  inter- 
ceptor K,  also  containing  sulphuric  acid,  to  remove  the 
last  traces  of  ammonia,  and  the  hot  gases,  rich  in  sulphur 
Compounds,  are  taken  by  the   pipe   p  to  the  heater  (i.  down 


which  they  are  carried  by  a  coil  to  the  condenser  G1 
through  which  water  is  kept  circulating.  The  residua] 
pases,  rich  in  sulphuretted  hydrogen,  pass  off  by  the  pipe  h 
and  can  he  treated  by  any  of  the  known  methods  for  the 
utilisation  of  that  gas.  The  impure  strongly  smelling  liquid 
separated  ill  tin-  condenser  <;'  ilow  s  by  61  to  II,  which  is 
heated  either  by  steam  or  by  the  nearly  boiling  spent 
liquors  from  the  settling  tank  ]>  and  which  are  conveyed 
by  the  pipe  a.  The  vapours  given  off  are  either  led  back 
to  />  and  (i  by  p1  or  may  he  treated  for  the  recovery  of 
cyanogen.  The  liquid  iu  the  saturator  J,  which  should 
contain  a  slight  excess  of  ammonia,  is  run  into  the  steam- 
tight  receiver  1.  where,  either  by  the  hot  spent  liquors  from 
H  which  have  already  passed  H  or  else  by  steam,  every 
trace  of  ammonia,  sulphuretted  hydrogen,  &c,  can  be 
driven  off.  The  gases  pass  hy  y'  to  the  interceptor  K ;  y 
is  a  safety  tube.  In  I  any  precipitate  of  sulphides  of  iron 
arid  arsenic  separates  OUt,  and  the  clear  liquor,  which  has 
been  further  concentrated  by  the  steaming  or  heating  to 
which  it  has  been  subjected,  is  run  out  and  caused  to 
crystallise.     This   residue  in   I    is   removed   from    time   to 

time  by  a   separate  exit.     For  further  details  of  th u- 

stiueiiou  of  the  different  pails  of  the  plant,  the  original 
specification  should  be  consulted. — S  <i    II. 


Improvements    in    the    Evaporation   of  Brine   and  other 
Solutions    or    Liquids,   ami    in    Apparatus    employed 
therein.     .1.   C.  Mewburh,    London.     From   ( '.   ('.   Peck, 
Warsaw.  U.S.A.     Kng.  Fat.  6107,  April  22,  1890.     Is--  Id- 
See  under  I.,  page  ?28. 
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VIII.-GLASS,  POTTERY,  AND 
EARTHENWARE. 

I!nl  Glass.     C.  Guignet  and  L.  Magne,     Monit.  ('.'ruin,  ct 

Ver.  21,  26. 
The  authors  consider  the  colour  of  ml  glass  (coloured  with 
copper)  to  lie  due  to  the  presence  of  cuprous  oxide,  in 
opposition  to  tlie  views  of  Ebell,  who  nscrihes  it  to  finely 
divided  metallic  copper  (this  Journal,  1N8H,  128;  and  1890, 
OK).  They  found  their  contention  on  the  fact  that  basic 
cupric  chloride  heated  between  two  glass  plates  gives  a 
red  colour,  holding  that  the  soda  in  the  glass  reacts  with  the 
basic  cupric  chloride  giving  cuprous  oxide  and  sodium 
chloride.  Even  admitting  that  cuprous  oxide  may  at  a 
high  temperature  decompose  (Proc.  Chem.  Soc.  78,  19) 
and  the  metallic  copper  dissolve  in  the  glass  with  the 
formation  of  a  red  colour,  yet  this  experiment  must  deal 
with  a  distinct  phenomenon,  inasmuch  as  it  is  completed 
at  the  softening  point  of  the  glass,  provided  air  hi'  excluded. 

By  fusing  together  100  parts  of  sodium  carbonate,  50  of 
calcium  carbonate,  -00  of  sand,  and  10  of  cupric  oxide,  ji 
green-blue  glass  is  obtained;  the  same  mixture  with  15  parts 
of  forge  scale  substituted  for  the  cupric  oxide  gives  a  yellow 
glass  ;  if  now  these  he  fused  together  they  react  upon  each 
other  and  yield  a  dark  green  glass  streaked  with  purple  red 
veins. — R  li. 


PATENTS. 


IX.-BUILDING  MATERIALS.  CLAYS. 
MORTARS.  AND  CEMENTS. 

Influence  of  Sea-  Witter  on  Portland  Cement.     E.  Candlot. 

-Monit.  (cram,  et  Ver.   21,   42.     (Compare  this  Journal, 
1889,  543.) 

The  nature  and  quantity  of  the  water  used  are  of  influence 
on  the  setting  of  cement.  Sea-water,  by  forming  calcium 
chloride  and  sulphate  by  double  decomposition  of  the 
magnesium  salts  it  contains  with  the  lime  compounds 
present  in  the  cement,  retards  the  setting.  Neat  cement 
gauged  with  sea-water,  is  at  first  stronger  than  when  fresh- 
water is  used,  hut  retrogrades  after  some  months.  Cement, 
when  made  up  into  mortar  by  admixture  with  sand,  shows 
no  such  tendency  ;  the  use  of  sea-water  may  delay  its 
reaching  its  full  strength,  hut  this  is  attained  after  the  lapse 
of  a  year;  this  fact  applies  particularly  to  finely  ground 
samples. — li.  11. 


Magnesia  < 'ements.  Sprechsaal,  23,  247. 
The  various  cements  for  stone  and  terra-eotta  depending 
on  tin'  formation  of  magnesium  oxychloride,  generally 
consist  of  Portland  cement  or  hydraulic  lime  mixed  with 
magnesia  and  any  inert  substance  such  as  sand  or  granite, 
according  to  the  use  to  which  they  are  to  he  put,  moistened 
with  magnesium  chloride,  and  applied  to  the  surfaces  to  be 
repaired  after  moistening  them  with  the  same  solution. 

— li.  H. 


Application   of  the    Residues  of  Soda    Manufacture  for 

Building   Purposes.     W.  Schleuning,  Heidelberg,    Ger- 
many.    Bag.  Pat.  6-m,  April  15,  1SK9,  (\d. 

See  under  VII.,  page  734. 


Process  and  Apparatus  for  Producing  Artificial  Stone. 
IS.  Mertelmeyer,  Berlin,  Germany.  Kng.  Pat.  13,957, 
September  I,  1889.    8<f. 

The  powdered  constituents  arc  exhausted  of  the  inherent 
air  Iii  a  hermetically  dosed  receptacle,  ami  are  afterwards 
mixed,  by  means  of  a  stirring  device  within  the  receptacle, 
with  "air-exhausted  water."  The  product  i~  then  cast  into 
moulds,  and  is  said  to  he  "  equal  or  even  superior  in  solidity 
and  durability  to  natural  stone."  Drawings  of  the  apparatus 
are  given. — E.  G.  C. 


An  Improved  Manufacture  of  an  Artificial  Solid  Material 

and  Apparatus  therefor.  II.  H.  Lake,  London.  From 
.1.  ]•'.  (iesner.  New  York,  U.S.A.  Kng.  Pat.  1097, 
January  21,  1890.     lb/. 

Materials  made  by  mixing  inert  solids  with  alkaline 
silicates  are  not  suitable  for  use  us  artificial  stone,  inasmuch 
as  the  alkaline  silicate  remains  soluble  and  is  liable  to  he 
washed  out  by  rain.  Attempts  have  been  made  to  get  over 
this  difficulty  by  treating  the  stone  with  solutions  of  metallic 
salts  such  as  calcium  chloride,  with  the  object  of  depositing 
insoluble  silicates  within  the  pons  of  the  substance,  hut 
owing  to  its  unpen  iousness  thorough  impregnation  has  been 
impracticable,   even    when  the  use  of    a  pump    or    heated 

j  solution  has  been  resorted  to,  or  the  mass  mixed  with  sand 
to  give  it  greater  porosity.    The  patentee  proposes  a  process, 

I  of  which  the  following  is  an  outline,  to  obviate  these  delects  : 
Soluble  glass  either  alone  or,  more  generally,  mixed  with 
some  inert  solid,  is  allowed  to  dry  in  the  air  until  it  i*  stiff 
enough  to  he  handled,  and  then  subjected  to  what  is  termed 
"  calcining."  lly  this  is  meant  the  process  of  gradually 
raising  its  temperature  above  212  ]•'.  until  the  combined 
water  is  driven  off,  and  it  swells  to  a  light  porous  mass.  If 
this  he  effected  while  it  is  confined  in  a  mould  which  may  he 
held  together  by  springs,  or  a  screw  press  with  springs 
inserted  to  give  a  yielding  pressure,  it  can  he  made  to  assume 
and  retain  any  desired  shape,  and  become  reasonably 
compact  although  porous.  On  immersion  in  a  solution 
containing  some  substance  such  as  a  free  acid  or  a  soluble 
base  or  a  metallic  salt  capable  of  decomposing  the  alkaline 
silicate,  rapid  absorption  takes  place,  after  which  the 
moulded  blocks  arc  usually  washed,  preferably  by  a  spray 
of  water,  to  remove  soluble  salts,  dried,  and  if  necessary 
pressed  again,  and  if  desired  rendered  impervious  by  treat- 
ment with  some  waterproofing  substance  such  ;i>  paraffin 
wax,  sulphur,  fatty  or  resinous  substances.  The  product 
may  be  coloured  by  the  addition  of  some  inert  pigment  to 
the  soluble  glass  at  the  beginning  of  the  process.  Besides 
the  finished  article  thus  described,  the  material  at  the  end  of 
some  of  the  steps  of  the  process  may  be  used  for  certain 
purposes.  Various  forms  of  press  maybe  employed,  and 
tin'  beating  effected  in  different  ways;  in  that  most  approved 
and  minutely  described  the  mass  to  he  treated  is  held 
between  perforated  metal  plates  covered  with  asbestos  cloth, 
which  tit  into  frames  provided  with  a  set  of  horizontal  pipes 
for  the  transmission  of  steam  (which  may  he  superheated), 
a  series  of  such  arrangements  being  placed  one  above  the 
other,  and  subjected  to  the  action  of  a  screw  press  provided 
with  spiral  springs  to  regulate  the  pressure, 

The  claims,  which  arc  44  in  number,  deal  with  variations 
in  the  mixtures  used,  the  conditions  of  manufacture,  ami  the 
structure  of  the  press. — B.  B. 


1 mpror ements  in  Kilns  for  Cement  and  the  like.     \V.  A. 
Gibbs,  Chingtonl.     Kng.  1'at.  4741,  March  20,  1890.     *./. 

See  under  I.,  page  727. 
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X.-METALLURGY. 

Experiments  on  the  Solubility  of  Minerals. 
Monatsh.  11,  149—150. 

See  under  XXIII.,  page  767. 


C.  Dolter, 


On  the  Seduction   of  Oxygen  Compounds  hi/  Magnesium. 
C.  Winkler.     Ber.  23,  4-1-57,  120—130,  and  772—792. 

Thk  author  has  examined  the  behaviour  of  magnesium,  the 
heat  of  combustion  of  which  is  very  high,  towards  compounds 
containing  oxygen.  He  gives  the  following  results  of  experi- 
ments on  the  oxides  and  carbonates  of  the  elements  contained 
in  the  first  group  of  the  periodic  system. 

The  substances  under  examination  were  previously  dried 
or  fused  carefully  in  order  to  dehydrate,  and  then  mixed 
in  a  warm  mortar  with  the  requisite  quantity  of  powdered 
magnesium,  and  transferred  to  a  glass  tube  sealed  at  one 
end.  Owing  to  the  difficulty  of  obtaining  the  oxides  of  the 
alkali  metals  pure,  i.e.  free  from  carbonate,  water,  &c,  and 
retaining  them  in  that  state,  it  was  decided  to  employ  the 
carbonates 

A.— Chief  Group  (Carbonate  R'./'O,). 

1.  Lithium  (7  01). —  On  heating,  violent  detonation 
accompanied  by  the  rapid  combustion  and  vaporisation  of 
the  reduced  metal.  (Mixture  being  1  mol.  of  the  carbonate 
to  3  atoms  of  magnesium.) 

2.  Sodium  (23). — (Mixture  as  before.)  Detonation  and 
vaporisation  of  the  metallic  sodium  which  partially  condensed 
in  the  cooler  part  of  the  tube. 

3.  Potassium  (39*03). — The  reaction  was  quiet  and  safe  ; 
no  deflagration  or  volatilisation  of  the  metal.  The  reduction 
appeared  to  require  less  heat  than  was  necessary  in  the  case 
of  sodium  carbonate,  By  introducing  the  mixture  into  a 
porcelain  boat  and  carrying  out  the  reaction  in  a  current  of 
hydrogen  in  a  combustion  tube  it  was  found  that  at  a  low 
red  heat  a  metallic  mirror  was  formed,  further  increase  "1 
temperature  driving  off  greenish  vapours.  A  greyish  black 
residue  consisting  of  magnesia  and  carbon  remained  in 
the  boat,  and  as  the  residue  was  only  slightly  alkaline  the 
potassium  must  practically  have  been  driven  over  completely. 

It  seems,  therefore,  very  probable  that  potassium  can  be 
prepared  on  a  commercial  scale  in  a  similar  manner,  viz., 
by  heating  freshly  calcined  potassium  carbonate  with 
magnesium  in  an  iron  retort,  and  condensing  the  potassium 
vapour  in  a  suitable  receiver.  Illuminating  gas  could, 
however,  hardly  be  substituted  for  the  hydrogen  as  it 
contains  carbon  monoxide,  winch  might  form  the  dangerous 
explosive  compound  with  tin.'  potassium,  though  in  carrying 
out  the  process  the  presence  of  carbon  monoxide  can  scarcely 
be  avoided. 

Of  the  three  oxygen  atoms  in  the  molecule  of  potassium 
carbonate,  two  can  be  more  easily  taken  up  by  magnesium 
than  the  third.  This  observation  is  of  theoretical  importance 
as  it  yields  a  proof  of  the  constitutional  formula — 


CO"- 


roiv 

UK 


also  that  the  group  OK  is  more  easily  reducible  than  the 
CO  group.  When  1  mol.  proportion  of  potassium  carbonate 
is  heated  with  two  atomic  proportions  of  magnesium  iustead 
of  three,  the  reduction  must  take  place  according  to  one 
or  other  of  the  following  equations  : — 


(I.) 


"OK 


CO  J.         .+  2  Me  =  C  +  K„0  +  2  MgO. 
I  OK 


(II.) 
(OK 
CO  i  +  2  Mg  =  CO  +  2  K  +  2  1 

I  OK 


MgO. 


It  was  found  in  the  following  experiment  that  the  second 
equation  represents  the  reaction. 

A  mixture  of  138  parts  (1  mol.)  of  potassium  carbonate 
and  48  parts  (2  atoms)  of  powdered  magnesium  was 
introduced  into  a  combustion  tube,  at  first  heated  gently  and 
then  to  low  redness,  a  moderately  rapid  stream  of  hydrogen 
being  meanwhile  passed  through  the  tube.  The  metallic 
mirror  observed  in  all  the  preceding  experiments  could  not 
be  seen,  but  instead  in  the  cooler  part  of  the  tube  was  obtained 
a  considerable  layer  of  a  green  powder,  which  could  be  no 
other  than  the  compound  of  potassium  carbon  monoxide  ; 
also  no  separation  of  carbon  took  place  in  the  residue.  The 
residue  consisted  of  magnesia,  so  it  ma}-  be  taken  that  the 
formula  of  the  potassium  carbon  monoxide  compound  is — 


CO' 


K 


By  heating  together  56  parts  (1  mol.)  of  potassium 
hydroxide  and  24  parts  (1  atom)  of  powdered  magnesium, 
the  reaction  is  very  violent,  but  if  56  parts  of  magnesia  la- 
added,  the  reduction,  which  commences  at  a  red  heat,  is 
quiet  and  safe,  the  residue  remaining  behind  consisting 
of  almost  pure  magnesia.  This  reaction  ma}'  serve  for  the 
manufacture  of  potassium,  employing  the  apparatus  devised 
by  C.  Netto  (this  Journal,  1889,  122)  for  preparing 
metallic  sodium  continuously  by  allowing  molten  caustic 
soda  to  trickle  through  red-hot  carbon  contained  in  a 
vertical  retort,  the  sodium  which  collects  at  the  bottom 
being  siphoned  off.  Instead  of  the  carbon,  bars  of  mag- 
nesium might  be  employed,  though  the  magnesia  formed  at 
first  may  hinder  further  action  by  forming  a  coating  on  the 
magnesium. 

The  author  gives  the  following  data  for  the  (theoretical) 
preparation  of  potassium  : — 


l*4t  kilos,  of  potassium  hydrate,  at  2  M.. 
0"*:2  kilos  uf  magnesium,  at  40  M 


M. 

■j-ss 


3')  M.  against  130  flf.,  the  present  commercial  price. 

X.  Heketow  (J.  d.  russ.  Phys.  Chein.  Gesellsch.  I'rotok. 
1888,  363  —  36.'.)  prepare  I  potassium  by  reducing  potassium 
hydrate  with  aluminium,  but  only  half  of  the  metal  was 
obtained  as  such,  the  other  half  remaining  in  the  residue  as 
potassium  alaminate. 

4.  Rubidium  (85 "2). — On  gentle  heating  no  reduction 
occurs,  but  on  strongly  heating  the  reaction  takes  place 
quietly,  with  a  slight  glow  and  partial  volatilisation  of  the 
metal. 

5.  Caesium  (132-7). — No  reduction. 


B.— Sub-group  (Oxide  K20). 

1.  Copper  (63- 18). —  Moderately  strong  decrepitation  and 
partial  deflagration. 

2.  Silver  (107-66). — Reduction  takes  place  with  explosive 
violence. 

3.  Gold  (196-20). — Quiet  decomposition  of  the  gold  oxide 
into  its  elements,  without  the  aid  of  the  magnesium  present. 

The  author's  experiments,  which  disprove  the  statement 
of  Warren  (Chem.  News,  1889,  60,  187)  that  magnesium 
does  not  reduce  the  alkalis  and  alkaline  earths,  appear  to  show 
that  the  reducing  power  of  the  magnesium  diminishes  as  the 
atomic  weight  of  the  element  increases.  This  is  in  accord  with 
the  observation  of  Heketow,  that,  beginning  at  lithium  and 
as  far  as  rubidium,  the  heat  of  oxidation  increases  with  the 
atomic  weight. 

The  heavy  metals  belonging  to  the  sub-group  exhibit  an 
opposite  behaviour,  i.e.,  the  reduction  of  their  oxides  is  more 
violent  tin-  higher  the  atomic  weight  of  the  element.  The 
anomalous  behaviour  of  gold  is  only  apparent,  and  is  caused 
by  the  slight  stability  of  the  gold  oxide  at  a  high  temperature. 
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Second  I  rno»  p. 

Tin-  reduction  takes  place  according  to  the  equation — 

B"0  +  Mg  =  R"  +  MgO 
Some  of    the   hydroxides   as   well   as   the  oxides   were 
experimented  upon. 

A.— Chief  Group  (Oxide  RO). 

1.  Beryllium  (9-08).— Reduction  takes  place  quietly, 
the  mixture  becoming  dark  coloured  and  glowing  faintly, 
but  the  reaction  is  incomplete. 

■_'.  Magnesium  (24*3). — No  formation  of  a  lower  oxide. 
i  al  "'    I  19-91). — Almosl    complete    reduction,    the 
mass  becoming  green  col. no.  d,  bul  n  ithout  glow. 

I.  Strontium  (87*3).— Reaction  commences  quietly,  the 
slow  gradually  extending  throughout  the  mass.  Reduction 
apparently  complete. 

5.  Barium  (136-9). — Tolerably  violent  reaction 
panied  by  strong  glowing  and  partial  ejection  of  the  mass. 

B._ Sub-Group  (Oxide  Rl  •). 

I.  Zinc  (65-1). — Reduction  takes  place  with  explosive 
violence,  accompanied  by  Same  and  decrepitation. 

•j.  Cadmium  (111*7). —  Reaction  commences  with  hissing 
noise  and  glowing  of  the  mass.     Complete  reduction. 

:;.  Mercury  (199*8.) — Powerful  detonation  accompanied 
l.\  Same  and  complete  volatilisation  of  the  mercury. 

From  the  foregoing  it  will  be  Been  in  the  redaction  of  the 
oxides  of  the  elements  of  the  chief  group,  that  an  increase 
takes  place,  which,  omitting  magnesium,  is  in  direct  relation 
to  the  increase  of  atomic  weight.  The  behaviour  of  the 
hydroxides  is  more  marked.  The  reduction  of  the  oxides 
of  the  sub-group  is  generally  very  violent,  the  reduced  metal 
being  volatilised  completer*  01  almost  so. 

TuiHD  Omni'. 
A.— Chief  Group  (Oxide  1U  >.,). 

1.  Boron  (10-9). — Boric  anhydride  and  borax  are  easily 
reduced  on  heating  with  magnesium,  the  reduction  of  the 
latter  being  accompanied  bj  deflagration  and  volatilisation 
of  sodium.  Horon  is  never  obtained,  but  magnesium  boride 
of  varying  composition  and  behaviour  towards  acid.  Hydro- 
chloric acid  either-  dissolves  the  magnesium  boride  completi  1\ 
with  evolution  of  hydrogen  mixed  with  horon,  or  leaves  a 
solid  residue  consisting  of  a  compound  of  horon  and 
hydrogen.  In  keeping  with  the  acid  character  of  horon, 
acid  borates  are  formed  during  reduction.  A  monoxide  of 
boron  does  not  appear  to  exist. 

2.  Aluminium  (27  *04).  —Aluminium  oxide  on  heating  with 
magnesium    forms    a    dark-coloured    ponder,    the     mixture 

glowing  and  swelling  up  during  the  reaction.  According  to 
the  proportion  of  reducing  agent  employed,  the  aluminium 
is  found  in  the  above  residue,  either  as  finely  divided  mi  tal 
or  as  monoxide.  This  monoxide,  which  up  till  now  has  not 
been  known,  could  not  be  prepared  in  the  pure  state.  The 
formation  of  the  latter  in  accordance  with  the  acid  character 
is  always  accompanied  by  that  of  magnesium  spindle. 
Si  andium  (43*97).— I  Imitted. 

4.  Yttrium  (88*90). — Reaction  takes  place  quietly,  the 
mass  glowing  and  blackening.  Reduction  apparently  com- 
plete. 

5.  Lanthanum  (138-0). — Reaction  quiet,  accompanied  bj 
tolerably  strong  glowing  of  the  mixture.  Apparent)] 
complete  reduction. 

6.  Ytterbium  (172 '6)-.— Omitted. 

B<— Sub-Group  (Oxide  l.',i  »;i). 

I.  Gallium  (69-9). —  Reduction  accompanied  bj  hissing 

noise  and  partial  ejection  of  the  mass. 

::.  In, Hum  (113*6). — Violent  detonation.  A  lower  oxide 
could  not  be  obtained  by  employing  small  quantities  of 
magnesium. 

3.  Thallium  (203*70). — Thallium  oxide  decomposes  into 
the  lower  oxide  and  oxygen  at  a  temperature  below  that 
necessary;    for   reduction   bj    magnesium.     The    sul 
formed  is  either  not   reduced   at   all   or  only   incompletely 


by  magnesium,  though  the  carbonate  decomposes  almost 
with  explosive  violence.  The  action  of  magnesium  upon 
the  oxide-  of  the  elements  of  the  chief  group  increase  only 

to  a  slight    extent  with    the   increase   of  the    atomic    weight. 

With  boron  there  is  an  unmistakable  tendency  to  combine 
with  magnesium  and  hydrogen,  and  the  acid  character  is 
also  exhibited  by  the  simultaneous  formation  of  acid 
borates.  Similarly,  in  the  reduction  of  aluminium,  a 
deficiency  of  magnesium  results  in  the  formation  of  a 
lower  oxide  before  that  of  an  aluminate. 

Th.  reducing  action  of  magnesium  on  the  oxides  ,,f  the 
elements  of  the  sub-group  is  very  powerful,  and  increases 
with  the  atomic  weight.  The  exceptional  behaviour  of 
thallium  i-  only  apparent,  the  previous  decomposition  of 
the  thallium  oxide  sufficiently  accounting  for  it. — O.  11. 


Properties   of  Aluminium.      A.  E.  Hunt,  .).  \V.  Langley, 

and    C.    M.    Hall.      Bug.    ami    Mining    .1.   49,   384—285, 

111  l—alC.  334—3   6 

Purity    of  the    Metal. — The    earlier    information    on     the 

physical  properties  of  aluminium  is  not  very  reliable,  owing 

to  the  impurii-  of  the  metal,  which  rarely  contained  i 
than  95  per  cent,  of  aluminium.  More  recently  metal  of 
99  per  cent,  has  been  manufactured  by  Deville's  process 
and  by  the  electrolysis  of  alumina  dissolved  in  a  fluoride 
bath.  In  the  first  process  the  impurities  are  half  silicon  ami 
half  iron.  In  the  latter  they  are  mainly  silicon.  The  latter 
impurity  occurs  chiefly  in  the  graphitoidal  form. 

Spet  ific  Gravity. — A  table  of  the  specific  gravities  of  the 

metal,  from  varimi-  sources  ;uid  variously  treated,  is  given. 
The  following  values  may  he  useful.  Taking  the  specific 
gravity  of  aluminium  as  1,  that  of  soft  steel  is  2*95,  of 
copper  3*  6,  of  ordinary  high  brass  3*45,  of  nickel  :'..'.,  of 
silver  I.  of  lead  4*8,  of  gold  7-7,  a  sheet  of  aluminium 
12  in.  square  and  1  in.  thick  weighs  14*03  lb.  A  bar  of 
aluminium  1  in.  square  and  12  in.  long  will  weigh  1*17  He 
\  har  of  aluminium  1  in.  in  diameter  and  12  in.  long  will 
weigh  0*918  lb.  A  cubic  inch  of  east  aluminium  weighs 
0*092  lb.  A  cubic  foot  of  cast  aluminium  neighs  158*967  lb. 
Aluminium  has  the  tensile  strength  of  cast  iron,  with  only 
about  one-third  the  weight  It  may,  therefore,  replace  the 
latter  with  advantage  in  the  moving  parts  of  machinery. 

li  Hon  of  II.  at.  -Pure  aluminium  melts  at  about  1,200  I'. 
One  per  cent,  of  iron  raises  the  melting  point  owr  100°. 
Aluminium  passes  through  a  pasty  stage,  commencing  at 
l.iKiii  I'.,  and  can  be  readily  welded  by  pressure.  It  is 
very  red  shorl  at  ibis  temperature,  and  will  not  bear  ham- 
mering. The  metal  is  nui  injured  by  heating  for  a 
moderate  period.  The  melting  point  of  aluminium  is  given 
as  7oo   C.  bj   Roscoe   and  Schorlemmer-   bj  Deville  it   is 

stated  to  be  higher  than  that  of    zinc,  but  loner  than  that  of 

silver.  Aluminium  in  a  compact  mass  is  eli,  mically  un- 
altered whin  heated  under  ordinary  condition- by  combustion 
of  carbon  at  any  furnace  temperature,  although  it  will 
bum  readily  in  oxygen  when  in  the  attenuated  form  of 
thin  foil.  The  presence  of  a  tlux  i-  absolutely  injurious, 
as  it  assists  the  absorption  of  silicon  and  iron  from  the 
walls  of  the  crucible.  When  fused,  the  metal  becomes 
coated  with  a  thin  film  of  oxide,  which  protects  it  from 
further  action.  It  is  best  melted  in  plumbago  crucibles, 
from  which  it  absorbs  ■•!:,  per  cent,  of  silicon  al  each 
melting.  Where  it  is  desired  to  retain  the  purity  of  the 
metal,  it  may  be  melted  in  crucibles  brasqued  with  pure 
magnesia  mixed  with  sufficient  tar  to  give  it  plasticity. 
Aluminium  i-  most  malleable  between  200  and  300  I  . 
but  can  he  rolled  or  drawn  cold  with  frequent  annealing. 
[t  becomes  red-short  at  400  V.  The  annealing  of  alumi- 
nium is  best  carried  out  by  beating  it  to  a  temperature  ol 
soo  |'.  \t  this  temperature  a  bar  of  iron  appear-  of  a  dull 
red  in  weak  daylight.  A  piece  of  pine-wood  drawn  across 
the  metal  should  leave  a  streak  of  carbon,  which  should 
burn  away,  very  -lowly.  Small  article-  may  be  annealed  by 
plunging  them  in  boiling  linseed  oil  or  water,  and   allowing 

them  t 1  with  the  liquid. 

Aluminium  when  slowly  cooled  from  fusion  crystallises 
in  octahedra.  When  pulled  in  a  testing  machine  a  granubi 
fracture  is  obtained.     If  aluminium  is  cooled  rapidly  the 
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silicon  does  not  combine  with  the  metal  and  its  hardness 
is  not  increased.  The  specific  gravity  of  aluminium  is 
•214:!  (Riohards).  The  coefficient  of  linear  expansion  of 
metal  of  98*52  per  rent.  (Pittsburg  Reduction  Company) 
is  -0000206  per  1  C.  between  Of  and  100°,  a  value 
approaching  that  for  tin  and  higher  than  that  for  copper. 
Sound  castings  of  aluminium  can  be  obtained  in  dry  sand 
moulds  preferably  lined  with  plumbago.  The  metal  should 
be  heated  to  a  temperature  very  little  above  its  melting 
point  and  should  be  poured  quickly.  The  shrinkage  of 
the  above  metal  is  0"^  inch  to  the  foot  (2-2t'>  per  cent,  of 
the  length  of  the  mould). 

Aluminium,  when  exposed  to  the  air,  becomes  coaled 
with  a  very  thin  layer  of  oxide,  which  does  not  interfere 
with  the  surface  polish  but  prevents  the  oxidation  from 
going  further.  It  is  equally  stable  in  the  presence  of  steam 
and  hot  air.  It  is  unacted  upon  by  sulphuric  acid  and 
nitric  acid  if  these  acids  be  free  from  hydrochloric  acid.  It 
is  not  attacked  by  sea-water  nor  by  weak  solutions  of  salt 
in  acetic  acid. 

Aluminium  is  a  very  soft  metal,  but  is  hardened  by  cold 
working.  Castings  can, be  hardened  by  being  drop-forged 
in  dies  if  not  required  to  hear  a  great  weight.  As  above 
mentioned  aluminium  is  not  hardened  by  chilling. 

Aluminium  is  very  ductile  and  malleable.  In  fact  the 
latter  property  is  a  very  good  test  of  its  purity.  It  is 
absolutely  non-paramagnetic  if  it  contain  less  than  0'05  per 
cut  of  iron.  With  •  15  per  cent,  of  iron  a  slight  polarity 
was  observed.     With  2  per  cent,  the  polarity  was  distinct. 

The  tensile,  crushing  and  transverse  tests  of  aluminium  vary 
considerably  according  to  the  amount  of  work  which  has 
been  put  upon  the  metal.  The  flow  of  the  metal  under 
tensile  tests  is  very  local,  the  percentage  of  elongation 
decreasing  very  rapidly  as  it  is  calculated  in  increasing 
lengths  from  the  point  of  fracture.     Metal  containing  : — 

Per  < 'nil . 

Aluminium  from :»7    99 

Silicon,  graphitic,  from O'lO— l'OO 

Silicon,  combined 0"90  -2'80 

Iron 0-04— 0'20 

gave  the  following  average  tension  ami  compression  tests  : — 

Elastic limil  per  square  inch  in  tension:  Pounds. 

Castings 6,599 

Sheot 1  '-'.i 

Wire 18,999 

Bars 14, I 

Ultimate  strength  per  square  inch  in  tension  : 

Castings 15,999 

Sheet 2  MOO 

Wire 39,009 

B«  rs 28,000 

Percentage  of  reduction  of  area  in  tension :  Per  Cent. 

Castings 15 

Sheet 35 

Wire 60 

Bars M 

The  modulus  of  elasticity  of  aluminium  : 

In  castings,  is  ahout 11 ,000,009 

Sheets 13,990,009 

Drawn  wires 19,090,000 

Elastic  limit  per  square  inch  under  compres- 
sion in  cylinders  with  length  twice  the 
diameter 3,600 

Ultimate  strength  per  square  inch  under 
compression  in  cylinders  with  length  twice 
the  diameter 13,000 

Taking  the  tensile  strength  of  aluminium  in  relation 
to  its  weight,  it  is  as  strong  as  steel  of  80,000  lb.  per 
square  inch. 

( Conductivity  and  Electro-chemical  position  of  Aluminium. 
— Aluminiuni  is  more  electro-positive  than  any  other  metal, 
with  the  exception  of  the  metals  of  the  alkalis  ami  alkaline 
earths.  It  is  electro-positive  to  sodium  in  oxygen  com- 
pounds since  it  liberates  that  metal  from  its  oxide.  When 
combined  with  sulphur  it  is  electro-negative  to  iron.  Its 
heat  of  combination  with  oxygen  is  about  three  times  that 
of  an  equivalent  quantity  of  carbon  (C  +  02=  96,000  h.ii., 
Ala+  <_)3  =  388,000  h.u.)  The  great  affinity  of  aluminiuni 
for  oxygen  is  made  use  of  in  the  removal  of  oxygen  from 


molten  steel  by  its  means.  At  ordinary  temperatures  it 
resembles  platinum  and  gold,  and  in  nitric  acid  is  nearly  as 
electro-negative  as  platinum  or  carbon.  It  has  been 
suggested  that  at  low  temperatures  the  atoms  of  aluminium 
are  combined  with  one  another.  The  following  is  the 
electrical  resistance  of  aluminium  (of  98*52  per  cent  i 
as  determined  by  C.  K.  McGce,  of  the  University  of 
Michigan  : — 


Specimen  used. 

Diametei 

in  Inches. 

Resistant  e  in  "  Legal 

l  linns."  of  1  Viinl. 

At  14°  C. 
(57°  P.). 

u  76°  C. 

(170°  P.). 

Pure  copper    wire    has    the 

■0325 
•9825 

•0325 

■05749 
•05484 

•0815 

•117202 
■06928 

■0387 

The  thermal  conductivity  of  aluminium  is  nearly  inversely 
as  its  electrical  resistance,  the  thermal  conductivity  of 
aluminium  being  to  that  of  copper  as  1:1  -88. 

Action  of  Impurities. — Silicon  hardens  aluminium  con- 
siderably, increasing  its  tensile  strength  without  materially 
decreasing  its  ductility  ;  it,  however,  very  materially  reduce 
its  malleability,  and  takes  away  its  capacity  of  taking  ii 
high  polish  ami  even  prevents  its  retaining  whatever  polish 
it  has  received.  Silicon  in  aluminium  oxidises  bj  the  action 
of  the  atmosphere  or  of  moisture,  and  if  present  in  propor- 
tions above  3  per  cent,  very  soon  coats  the  metal  with  a 
dull  grey  and  unsightly  varnish.  For  certain  purposes 
where  it  is  desired  to  retain  the  lightness  of  the  metal  and 
where  the  polish  is  of  no  consequence,  an  alloy  containing 
6 — 8  per  cent,  of  silicon  is  advantageous.  As  before 
remarked,  the  silicon  is  in  the  graphitoidal  state.  Were  it 
possible  to  convert  il  into  the  amorphous  form  a  metal 
having  the  advantageous  hardness  without  the  tarnishing 
qualities  might  be  obtained.  Iron  in  small  quantities 
hardens  aluminium,  but  at  the  same  time  increases  its 
specific  gravity  and  renders  it  magnetic.  It  also  reduces 
the  malleability  and  injures  the  polish  of  the  metal.  If 
equal  parts  of  aluminium  and  iron  are  melted  together,  an 
apparently  true  alloy  is  obtained  which,  however,  on 
solidifying  soon  crumbles  to  powder.  Aluminium  may  be 
advantageously  alloyed  with  copper.  The  latter  adds 
hardness  and  decreases  the  shrinkage  of  castings.  Carbon 
combines  with  aluminium  only  at  very  high  temperatures 
and  in  proportions  not  greater  than  3  per  cent.  It  renders 
the  metal  brittle  and  porous. 

Sulphur  combines  with  aluminium  only  at  a  very  high 
temperature,  and  is  not  usually  found  in  aluminium  of 
commerce.  Lead  occurs  in  proportions  up  to  }  per  cent. 
It  has  no  appreciable  influence  on  the  properties  of  the 
metal.  Antimony  does  not  unite  with  aluminium.  Chromium 
alloys  readily  with  aluminium,  increasing  the  hardness  and 
tensile  strength  of  the  metal,  but  decreasing  its  malleability. 
Tungsten  hardens  aluminium,  hut  gives  no  useful  alloys. 
Platinum  unites  readily  with  aluminium,  but  the  alloys  are 
brittle  and  unsound.  The  most  useful  metal  for  improving 
aluminium  seems  to  be  silver.  Five  per  cent,  of  silver 
increases  the  elasticity  and  hardness  of  aluminium  without 
injuring  the  malleability  of  the  metal.  The  alloy  will  also 
take  n  very  tine  polish.  The  addition  of  tin  lo  aluminium 
renders  the  latter  brittle,  but  it  appears  that  2  per  cent  of 
aluminium  added  to  tin  renders  the  latter  metal  harder  and 
more  elastic.  Cadmium  unites  with  aluminium,  giving 
fusible  and  malleable  alloys;  the  aluminiuni  is,  however, 
weakened.  Bismuth  forms  brittle,  very  fusible  alloys. 
Nickel,  in  quantity,  produces  brittle  alloys.  In  amounts 
less  than  3  per  cent,  it  increases  the  hardness  without 
injuring  the  malleability  and  ductility  of  themetal.  An  alloy 
of  7o  per  cent,  copper,  23  per  cent,  nickel,  ami  7  per  cent. 
aluminium  has  a  tine  yellow  colour,and  takes  a  high  polish. 
Alloys  of  zinc  and  aluminium  are  very  brittle  and  crystalline. 
The  best  solder  for  aluminium  is  this  alloy  of  zinc  and 
aluminium,  Venetian  turpentine   being   used  as   a   flux.     It 


740 


THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [July  31, 1890. 


dues  not  flow  very  vie' 
withstand  hard  usage. 

Practical  Hints. — A  number 
for  working  aluminium. 


I    tin-    soldered    surfaces   will  not 


of  instructions  are  given 


Alloys  of  Aluminium  ami  Copper. — Ten  per  cent, 
aluminium  with  90  per  cent,  copper  (called  in  percent, 
aluminium  bronze)  when  rolled  into  plates  has  an  elastic 
limit  of  70,000  to  80,000  lb.  per  square  inch,  a  tensile 
strength  of  from  100,000  to  120,000  lb.  per  square  inch,  a 
reduction  of  area  of  from  20  to  -10  per  cent.,  with  an 
elongation  of  from  5 — 10  per  cent,  in  eight  inches.  The 
metal  has  a  beautiful  yellow  colour,  and  is  capable  of  taking 
a  high  polish.  It  is  unacted  upon  by  dry  or  moist  air.  Its 
speeitie  gravity  in  eastings  is  7  84, in  rolled  sheets  about 
7-89.  Its  modulus  of  elasticity  is  about  18,000,000  1b.  In 
castings  it  has  a  tensile  strength  of  between  70,000  and 
80,000  lb.  per  square  inch,  with  a  reduction  of  area  of  about 
20  per  cent.  Ten  per  cent,  aluminium  bronze  melts  at 
about  1,700°  F.,  its  melting  point  being  a  little  higher  than 
that  of  brass.  It  solidifies  very  rapidly  and  must  be  poured 
quickly.  Care  should  be  taken  to  prevent  oxidation. 
Aluminium  bronze  is  a  very  close-grained  dense  metal.  It 
can  be  worked  at  a  bright  red  heat  and  does  not  change  at 
this  temperature,  hence  it  is  well  adapted  for  blast-furnace 
tuyeres.  It  can  also  be  remelted  several  times  without  loss, 
this  property  enabling  scrap  metal  to  be  easily  worked  up. 
It  can  be  brazed  with  a  solder  consisting  of  zinc  and  copper 
in  equal  proportions.  One  part  of  solder  is  used  with  three 
parts  of  a  mixture  of  equal  parts  of  borax  and  cryolite. 

Aluminium  in  Wrought  Iron. — Aluminium  has  been  used 
with  wrought  iron  in  the  well-known  Mitis  process  for 
making  eastings  in  that  metal. 

Aluminium  in  Cast  Iron. — The  effect  of  nluniinium  on  cast 
iron  is  to  convert  the  combined  carbon  into  graphite,  thus 
changing  white  iron  into  grey.  It  has  been  used  in  propor- 
tions of  -ft,  to  2  per  cent,  with  good  results. 

Aluminium  in  Steel.— The  effect  of  the  metal  on  steel  is 
to  convert  the  combined  carbon  into  graphite  and  to  destroy 
the  hardening  action  of  the  carbon  in  tool  steel.  In 
structural  steel  of  '2  per  cent,  to  1  per  eent.  of  carbon  a 
small  amount  of  aluminium  increases  the  tensile  strength 
without  decreasing  the  ductility.  When  aluminium  high 
in  silicon  is  added  to  steel  the  silicon  becomes  converted 
into  the  amorphous  form.  It  is  frequently  stated  that 
aluminium  lowers  the  melting  point  of  steel  and  renders  the 
steel  more  fluid  and  freer  from  blow-holes.  It  can  be  most 
advantageously  used  in  proportions  of  from  -j'^  to  3  per 
cent. 

Methods  of  preparing  alumina  are  given. — H.  K.  T. 


This  mixture  has  been  used  by  the  Japanese  for  very 
large  works,  some  of  which,  cast  in  the  seventh  century, 
are  specially  remarkable.  Another  important  alloy  is  called 
"  shibu-ichi,"  of  which  the  following  are  said  by  Roberts- 
Austen  to  be  typical  analyses  :  — 

Copper 67"S1 

Silver 32'a7 

Cold Traces 

Iron '69 

Total WHO 

Copper 51  MO 

Silver 48-93 

Gold -12 

Total I""'],-. 

The  precious  metals  used  in  these  mixtures  vary  con 
siderably,  but  in  the  shaku-do  the  gold  is  made  to  yield  a 
beautiful  purple  patina  when  treated  with  the  pickling 
solutions,  whilst  the  shibu-ichi  possesses  a  very  attractive 
silver-grey  tint  of  its  own.  As  to  the  pickling  solutions 
the  following  are  made  up  respectively  as  Lri\eii  lien,  and 
are  used  boiling : — 


Use  of  Alloys  in  Metal   Work.    W.  C.  Roberts- Austen. 
Soc.  Arts  J.  1890,  689. 

The  subject  of  this  paper  is  the  colouring  of  metal-work, 
and  its  principal  theme  is  the  clever  manner  in  which  the 
Jupauese  impart  a  charming  variety  of  colours  and  tints 
to  bronzes  and  other  metals  by  means  of  alloys  and  certain 
pickling  solutions.  They  mix  together  copper,  silver,  gold, 
lead,  and  iron,  and  by  varying  the  proportions  of  the 
different  ingredients  produce  effects  which  are  at  once 
artistic  and  permanent.  One  of  their  chief  mixtures  is 
called  "  shaku-do,"  of  which  the  analysis  is  as  under: — 

Copper WBO 

Sil  ver 1  "53 

Gold S-73 

Lead  it 

Iron  nnd  nrsenic Traces 

Total ."...     ita-sa 

Another  analysis  of  this  mixture  shows  : — 

Copper BS'77 

Silver "IIS 

Gold it.; 

Total 100*01 


I. 


II. 


III. 


Verdigris 

Sulphate  of  copper  . 

Nitre 

Common  salt 

Sulphur 

Water 

Vinegar 


I:i»  L-rilins 
292 


1  (-all. 


87  grains      320  grains 


4'17 
87 
IMS 
233 


1  gall. 


.Mil 


1  gall. 

5  II.  drachms 


The  action  of  these  solutions  is  said  to  be  remarkable, 
especially  in  bringing  out  the  tints  and  colours  of  which 
the  Japanese  workers  in  metals  are  so  fond.  The  author, 
after  enumerating  some  of  these  effects,  asks,  "  Why 
cannot  we  in  this  country  use  the  alloys  named  in  order 
to  produce  similar  results  ?  "  The  question  is  quite  pertinent 
and  proper.  We  should  be  very  pleased  indeed  if  some 
of  our  gold  and  silver  smiths,  for  instance,  could  see 
their  way  to  following  up,  and  possibly  improving  upon, 
the  Japanese  practice  in  these  respects.  Dp  to  the  present 
time  only  one  English  artist  (Alfred  Gilbert)  has  done 
anything  of  the  kind,  but  the  Americans  anil  French  have 
taken  hold  of  the  idea,  and  are  working  it  already  with 
conspicuous  success.  In  Paris,  Christotle.  and  iu  New 
York,  Tiffany,  are  producing  beautiful  pieces  of  work  by 
using  alloys,  and  the  latter  arc  even  said  to  have  discovered 
the  secret  of  the  celebrated  Japanese  "  lobster  red." 
What  these  firms  can  do  we  also  ought  to  be  able  to 
perform,  and  as  the  abolition  of  the  plate  duties  will  be 
calculated  to  increase  competition  from  without,  it  is  abso- 
lutely necessary  that  our  metal  workers — of  all  gr;nle~  — 
should  bestir  themselves  in  order  to  meet  the  threatened 
increase  of  rivalry  from  foreign  and  American  houses.. 
Roberts-Austen's  elaborate  explanation  of  Japanese  work 
seems  to  us  to  offer  an  entirely  new  field  to  our  artists 
and  artisans.  It  is  to  be  hoped  that  they  will  lose  no  time 
in  making  practical  use  of  the  information. 


PATKNTS. 

Improvements  in  Apparatus  for  Coating  uith  Tin,  Lead, 
or  other  Metals  or  Allm/s.  11.  1'.  Taylor,  Neath.  Eng. 
Pat.  6594,  April  17,  1889.     lief. 

These  improvements  relate  to  the  cradle  and  nipping 
apparatus  for  immersing  the  plate  to  hi-  coated,  and  refer 
especially  to  the  coating  apparatus  described  iu  Kng.  I'at. 
1350  of  isss.  The  nipper  hook  which  seizes  the  plate  is 
continuous  with   a   tumbler   or  short  lever  having  two  faces 
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set  at  an  angle.  Those  faces  come  in  contact  with  tappets 
which  open  and  close  the  nipper  hook  as  the  cradle 
moves  up  and  down,  the  plate  being  nipped  between 
the  nipper  hook  and  cradle.  In  order  to  maintain  the 
nipper  honk  in  its  open  cr  closed  position  a  rod  is  provided 
which  is  held  in  a  yielding  manner  at  its  upper  end,  and 
whose  lower  end  presses  into  a  recess  formed  in  the 
tumbler,  and  maintains  the  hook  on  one  or  the  other  side  of 
its  pivot  centre. — H.  K.  T. 


Improvements  in  obtaining  Alloys  of  Aluminium. 
<;.  Bamberg,  London.     Eug.  Pat.  7666,  May  8,  1889.      (</. 

Iron  or  copper  rich  in  carbon  or  silicon  is  introduced  while 
in  a  molten  condition  into  a  Bessemer  converter.  The 
temperature  is  raised  by  blowing  air  through  the  metal  in 
the  usual  way.  Vapour  of  aluminium  chloride  or  of  the 
double  chloride  of  aluminium  and  sodium  are  then  intro- 
duced.    Zinc  or  lead  can  be  used  instead  of  iron  or  copper. 

— H.  K.  T. 


Improvements  in  villaining  Aluminium  or  its  Alloys. 
<;.  Bamberg,  London.     Eng.  Pat.  7667,  May  8, 1K89.    4</. 

Metallic  zinc  and  aluminium  chloride  (or  the  double 
chloride  of  aluminium  and  sodium)  are  heated  in  separate 
retorts  to  a  white  heat,  and  the  vapours  produced  are  allowed 
to  mix  in  a  third  retort  or  chamber  also  maintained  at 
a  high  temperature.  The  zinc  is  used  in  excess.  The 
resulting  alloy  of  aluminium  and  zinc  is  heated  to  about 
1,040  ('.  I'll-  the  purposes  of  volatilising  the  zinc.  (See 
preceding  abstract.) — H.  K.  T. 


Improvements  in    the  Production  of  Alloys   of  Aluminium. 

B.  E.  Green,  London.     Eng.  Pat.  9358,  June  5, 1889.   id. 

A   mixture  of  pig  iron,  aluminium  fluoride,  or  cryolite  and 

sand,  silicate  of  potash,  or  "silicon  disulphide "  is  heated 
in  a  crucible  to  a  white  heat  until  the  silicon  fluoride 
is  driven  off.  The  iron-aluminium  alloy  is  then  run  into 
moulds. — H.  K.  T. 


Improvements  in  Apparatus  for  treating  Metallic  Ores  or 
<  'ompounds  with  ( 'hemicals.  S.  Alley,  Polmadie.  Eng. 
Pat.  9592,  June  11,  1889.     8(1. 

See  under  I.,  page  726. 


an  alloy  of  copper  and  magnesium  containing  about  2  pet- 
cent,  of  the  latter  metal  being  obtained.  By  repeating  the 
process,  using  the  product  of  the  first  melt  instead  of  pure 
copper,  an  alloy  containing  about  6  per  cent,  of  magnesium 
results.  Suitable  proportions  are  eight  parts  of  copper,  two 
of  charcoal  and  four  of  magnesium  carbonate.  A  preferable 
plan  however  is  to  use  magnesium  chloride  as  the  source  of 
magnesium.  It  is  mixed  with  half  its  weight  of  common 
salt,  to  delay  its  decomposition  until  the  melting  point  of 
the  copper  has  been  nearly  reached,  and  the  same  quantity 
of  quicklime,  and  the  charge  thus  made  gives  an  alloy 
containing  as  much  as  5  per  cent,  of  magnesium  at  the  first 
melting,  and  8  per  cent,  on  repetition  of  the  process, 

Suitable  proportions  are  eight  parts  of  copper,  two  of 
carbon,  two  of  magnesium  chloride,  one  of  common  salt, 
and  one  of  quicklime. 

In  both  processes  the  temperature  is  kept  as  closely  as 
possible  below  the  melting  point  of  the  copper  or  alloy  for 
one  hour,  the  charge  then  melted  and  poured  at  the  end  of 
half  an  hour. — B.  B. 


Improvements  in  the  Treatment  of  Zinc  Ores.  The  Alkaline 
Beduction  Syndicate,  Limited,  and  A.  B.  Cunningham, 
Hebburn-on-Tyne.     Eng.  Pat.  9987,  June  18,  1889.     -id. 

Zinc  ores  containing  silica  and  lead  which  have  hitherto  | 
proved  troublesome  to  smelt,  are  fused  with  caustic  soda, 
the  quantity  required  varying  with  the  percentage  of  these  ! 
impurities  ■  e.g.  an  ore  containing  30  per  cent,  of  zinc  and 
30  per  cent,  of  lead  is  treated  with  50  per  cent,  of  caustic 
soda.  The  lead  is  reduced  to  the  metallic  state  and  can  he 
drawn  off ;  it  contains  any  silver  or  gold  that  may  be  present. 
The  alkaline  melt  is  lixiviated  preferably  by  running  it 
direct  into  water,  the  sodium  silicate,  sulphide,  and  excess 
of  caustic  soda  being  dissolved,  and  the  purified  "  zinc- 
compound  "  left  for  reduction  in  the  ordinary  way,  or  for 
use  after  purification  as  a  pigment.  Iron  and  copper,  if 
present  in  the  original  ore,  remain  in  the  treated  ore,  but  do 
not  hinder  the  reduction  to  metallic  zinc.  The  alkaline 
liquor  may  be  eausticised  with  lime,  the  silica  being  thereby 
precipitated,  concentrated  and  used  again. — B.  B. 


Improvements  in  the  Manufacture  of  Copper  Alloys. 
J.  C.  Bull,  Belvedere.  Eng.  Pat."  10,154,  June  21, 
1889.     id. 

Magnesium  carbonate  is   mixed  with  carbonaceous  matter 
and  granulated  copper,  and  the  mass  run  down  in  a  furnace, 


Improvements  in  the  Wet  Method  of  Extracting  Gold  and 
in  Apparatus  to  he  used  therewith.  J.  II.  I'oilok,  Glasgow. 
Eng.  Pat.  10,298,  June  25,  1889.     8<7. 

After  the  ore  has  been  treated  with  chlorine  in  the  chloriua- 
tion  process,  caustic  or  carbonated  alkalis,  or  alkaline  earths, 
or  reducing  agents  which  will  absorb  the  chlorine  without 
precipitating  the  gold,  are  added,  thereby  preventing  the 
escape  of  noxious  fumes.  The  charge  is  then  drawn  olf  and 
filtered  and  the  filtrate  is  returned  to  the  generator  together 
with  a  fresh  quantity  of  ore,  a  small  quantity  of  bleaching 
powder  and  sufficient  acid  to  liberate  the  whole  of  the 
chlorine.  The  process  is  repeated  until  the  liquor  is  suffi- 
ciently rich  in  gold,  which  is  then  precipitated.  A  combined 
apparatus  is  described,  consisting  of  a  spherical  generator 
and  a  filter  bed  connected  by  means  of  pipes  and  steam 
injectors  with  a  series  of  vats.  The  same  liquor  is  used 
repeatedly  as  above  described,  the  washings  from  the  ore 
being  collected  separately.  The  washings  and  concentrated 
gold  solution  are  then  mixed  and  the  gold  precipitated. 
(See  this  Journal,  1889,  444— 446.)— H.  K.  T. 


Improvements  in  the  Treatment  of  Gold  and  Silver  dies 
by  the  Hydro-metallurgical  or  Wet  Method.  J.  Harper, 
London.     Eug.  Pat.  10,394,  June  26,  1889.     8</. 

The  ore  is  first  roasted  with  salt  and  poor  copper  ore.  It  is 
then  introduced  into  a  chlorinator  together  with  water  or  a 
solution  of  copper  chloride,  bleaching  powder,  and  sulphuric 
acid.  After  a  sufficient  treatment  the  charge  is  transferred 
to  a  closed  filter,  air  pressure  being  applied  above,  or  suction 
below  the  filter.  When  the  amount  of  gold  in  the  ore  is 
less  than  1|  oz.  per  ton  the  treatment  in  the  chlorinator  is 
omitted.  To  the  clear  liquid  from  the  filter  sufficient  calcium 
polysulphide  is  added  to  precipitate  the  gold  and  silver.  The 
latter  are  filtered  off  and  the  filtrate  is  stored  in  a  tank  to  be 
used  again  in  a  hot  or  cold  condition  in  the  first  filter  with 
a  fresh  quantity  of  ore.  The  filter  beds  are  composed  of 
layers  of  basket  work,  moss,  pebbles,  and  coarse  sand,  the 
basket  work  being  uppermost  and  the  sand  tilling  the  inter- 
stices.    A  system  of  tanks  aud  leaching  vessels  is  described. 

—II.  K.  T. 


Process  for  Removing  Gases  and  Foreign  Impurities  from 
Metals  or  Alloys.  3.  L.  Sebenius,  Stockholm,  Sweden. 
Eng.  Pat.  3440,  March  4,  1890.     6rf. 

Thk  process  is  designed  to  increase  the'  homogeneity  of  iron 
and  other  metals  by  subjecting  them  while  fluid  or  semi  fluid 
to  the  action  of  "  centrifugal  force  "  in  a  "  rotator."  A 
machine  adapted  for  this  purpose  consists  essentially  of  a 
vertical  shaft  capable  of  being  rotated,  carrying  a  horizontal 
disc  or  radial  arms  at  its  upper  end  ;  from  the  edge  of  I  he 
disc  or  the  ends  of  the  arms  moulds  for  receiving  the  molten 
metal  can  be  hung  so  that  when  the  whole  is  revolving  they 
may  fly  out  like  the  arms  of  a  governor  and  eventually, 
wdieu  a  sufficient  speed  is  attained,  become  horizontal.     By 
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this  means  the  metal  thej  contain  is  driven  to  the  further 
extremity  of  the  mould,  while  any  lighter  impurities,  e.g. 
slag  or  gases,  are  forced  to  the  near  end,  the  metal  tints 
gaining  in  homogeneity.  In  some  cases  the  metal  may  be 
"  centrifugalled  "  in  the  ladle  before  casting.— B.  1!. 


A  Profits  for  Concentrating  Magnetic  Iron  Ore.  II.. I. 
Ilaililan,  London.  From  G.  Conkling,  Glennsfalls,  New 
York,  U.S.A.     Eng.  Pat.  1690,  March  25,  1890.     6d. 

The  comminuted  ere,  suspended  in  water,  falls  vertically  in 
contact  with  an  endless  band  which  moves  in  the  opposite 
direction.  Behind  the  endless  band  an  electro-magnet  is 
placed.  The  magnetic  particles  are  attracted  to  the  band. 
They  are  carried  upwards  and  are  scraped  off  into  a  suitable 
receptacle, — II.  K.  T. 


An  Improved  Process  to  be  Employed  for  Hardening  Steel, 
.1.  11.  Bramwell,  Sheffield.  Eng.  Pat.  6529,  April  29, 
1890.     id. 

Teh:  patentee  hardens  steel  in  a  concentrated  solution  of 
common  salt  at  a  temperature  of  100  — 150  P.,  by  immer- 
sion and  agitation  in  tite  ease  of  tools  thai  are  to  be 
hardened  uniformly,  or  by  the  local  application  of  a  stream 

of  the  liquid  to  such  articles  as  are  to  be  hardened  in  parts. 

— B.  B. 


XI —ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

PATENTS. 

Improvements  in  Galvanic  Cells.     B.  A-  Burnell,  London. 

From   T.    Wilms,    Hamburg,   Germany.      Eng.  Pat.  6410, 
April  15,  1889.     Sd. 

Tin:  cell  is  a  modification  of  the  ordinary  Leclanche.  The 
carbon  is  in  the  form  of  a  large  rod  with  deep  longitudinal 
grooves.  In  one  of  these  is  placed  a  zinc  rod  suitably 
insulated;  in  the  others  are  porous  sheaths  containing 
broken  manganese  peroxide.  These  sheaths  project  partly 
into  the  air  to  absorb  oxygen  for  depolarising  purposes  and 
can  be  turned  about  in  their  grooves,  Fox  dry  cells,  a 
carbon  of  the  same  shape  is  used,  but  the  manganese  per- 
oxide not  only  tills  the  grooves,  hut  forms  a  layer  all  round. 
This  layer  is  surrounded  by  absorbent  material  soaked  with 
sal-ammoniac.  A  square  perforated  zinc  tube  encloses  the 
absorbent  material  and  is  surrounded  by  more  of  the 
absorbed  sal-ammoniac. — E.  T. 


An   Improved    Exciting   Liquid  for   Electric   Batteries. 

M.  Sussmann,  Berlin,  Germany.     Eng.  Pat.  9183,  June  :<, 

1889.     id. 
Ferric  chloride  is  used  as  an  electrolyte  with  the  addition 

of  about   II  per  cent,  of   zinc  chloride,  if   zinc  is  the  positive 
metal  used.      Without  the  chloride  of   the  positive  metal  the 

current  very  rapidly  falls  oil. — E.  T. 


Improvements  in  Grids  or  Containers  for  the  Elements  or 

Plates  of  Secondary  Batteries  mid  Moulds  in  !»•  Used  in 

their  Manufacture.    The   Electrical   Power  Storage  Co., 

Lim.,  and  I'.  .1.  Kea,  London.     Eng.  Pat.  9723,  Juuc  1-', 

1889.    8rf. 

Tins  invention  relates  to  moulds  for  the  costing 'of  secondary 

batterj   grids  or  containers,  -neb  that  the  active  material 

contained   shall    not    be  liable   to   split    or  fall   away.     In 

the    direction  at    right   angles   to  the  barrel   section   of  the 

mould,   the   ping  is    further    held    by  small    projections  cast 


on  the  corresponding  walls  of  the  grid.  Thus  the  activi 
material  is  securely  held  even  if  it  should  spin ,  which  is 
not  likely  to  occur.  Moulds  for  various  other  sections  of 
grid  are  described,  the  two  parts  of  the  mould,  wherever 
under-cut  sections  are  adopted,  being  separated  in  an  oblique 
direction. —  E.  T. 


Improvements  in  Apparatus  for  Separating  Gold  and 
other  Metals  from  their  Ores  by  the  Aid  of  Electricity. 
(I.  .1.  Aikins,  Tottenham,  Eng.  Pat,  10,061,  June  19, 
1889.     6tf. 

Tins  invention  is  for  improvements  in  the  carbon  screw 
anode  of  Eng.  Pat.  12,295  of  1886.  The  screw  sections  are 
now  fixed  on  a  metal  shall,  preferably  of  square  section,  by 
belie  threaded  on  into  position,  and  having  molten  lead, 
type-metal,  or  other  conductor  cast  in  between  the  bosses  of 
the  sections  and  the  shaft,  good  mechanical  and  electrical 
contact  being  thereby  obtained  to  every  section.  Similar 
means  are  employed  for  fixing  the  shelf  form  of  anode 
All  the  metal  pari  of  the  apparatus  is  of  course  protected 
by  insulating  material,  and  the  carbon  pari  preferably 
impregnated  with  black  earth-wax. — E.  T. 


Improvements  in  the  Manufacturi  <;/  Sodium,  Potassium, 
and  Magnesium.  T.  Parker  and  A.  E.  llobinson, 
Wolverhampton.     Eng,  Pat.  il,7o7,  July  23,  1889.    4d. 

'I'm.  carl ates,  hydrates,  or  oxides  of  sodium,  potassium, 

or  magnesium  are  mixed  with  a  quantity  of  finely  divided 
carbon  sufficient  to  reduce  them  to  the  metallic  state  and 
heated  by  means  of  "an  electric  arc  or  electrical  resistance," 
the   metal   volatilising   and   being  condensed    by   suitable 

means.  The  electrodes  used  may  be  of  iron,  and  a  liquid 
bath  of  iron  or  other  metal  may  be  maintained  at  the  base 
of  the  furnace  for  the  purpose  of  diffusing  the  leal.  The 
charge  may  be  heated  before  introduction  In  order  to 
economise  current. — \i.  15. 


Improvements  in  Treating  and  Rectifying  <"■  Ageing 
Alcohol  or  Alcoholic  Liquors  or  the  like  by  Electricity. 
A.  dc  Meritens,  Paris,  France.  Eng.  Pat,  14,162, 
September  7,  1889.     id. 

See   under   XVII.,  /'U/e    7JS. 


Improvements  in  Electric  Batteries.  ('.  Payen,  Philadelphia, 
U.S.A.     ling;.  Pat.  18,481,  November  19,  1889.     8-/. 

.V  iKKTAlx  amount  of  foreign  material,  such  as  /.inc  or 
cadmium,  or  their  chlorides,  is  added  to  lead  chloride,  and 
the  whole  castas  a  plate  in  a  two-part  mould.  \s  the  mas, 
cools,  crystals  form  and  extend  inwards  from  the  edges. 
A  metal  supporting  frame  is  then  east  round  the  plate  and 
the  salts  reduced  by  chemical  action  or  by  electrolysis. 
The  foreign  metal  is  removed  in  this  reduction  01  by  fusion, 

volatilisation,  or  sublimation,  the  plate  being  well  washed 
afterwards.  Such  plates  |»i»r^  great  porosity  and  con 
duotivity.     Instead  of  using   the   metal  supporting  frame, 

contact     may    he    made    by     platinum    strips    cast    into    the 

plates.— E.  T. 


Improvements  in  Electric  Dry  Batteries.  ('.  II.  Bonne, 
London.  From  II.  Mcinecke,  Jan..  Breslau,  Germany. 
ling.  Pat.  19,129,  Novel,, I,,-,  28,  1889.     id. 

"  The  invention  consists  in  saturating  the  carbon  electrodt 
in  sulphate  or  nitrate  of  silver  and  in  bringing  it  in  contact 
with  sal-ammoniac  or  with  other  liquid  <u  substance  saturated 

with  liquid,  in  order  to  lorn,  chloride  of  silver,  which  i* 
deposited    in    finely-disintegrated  particles   on  the   carbon. 

The  nitei  veiling  space  belvveen  llie  zinc  and  carbon  elements 
of  the  battery  is  filled  with  porous  or  absorbent  material,  to 
contain  the  sal-ammoniac  or  other  liquid." 
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Improvements  in  Electric  Insulating  Compounds.  J.  H. 
Williams,  Oakland,  California,  U.S.A.  Eng.  Pat.  1878, 
February    l,  1890.     c„l. 

An  insulating  material  for  ordinary  wires  is  made  by 
mixing  60  parts  by  weight  of  india-rubber,  10  of  :i  paraffin 
— preferably  that  obtained  from  ozokerite  or  mineral  waste 
— i"J  of  slu  liar,  and  8  of  sulphur.  Fora  harder  material  for 
stationary  conductors,  inert  material,  such  as  silica,  or  a 
bituminous  material  that  is  solid  anil  brittle  when  cold,  may 
be  added  up  to  30  per  cent.,  or  to  50  per  cent,  for  telegraph 
insulators,  &c.  The  amount  of  india-rubber  may  be  varied, 
according  to  the  degree  of  flexibiluy  desired.  The  india- 
rubber  is  dissolved  in  "  benzole  "  or  other  volatile  solvent,  the 
paraffin  added  and  melted  in  ;  the  solvent  is  distilled  off,  and 
the  other  ingredients  incorporated  with  the  help  of  steam 
rollers.  Vulcanisation  may  be  resorted  to  it' desired,  hut  is 
not  considered  so  good.— E.  T. 


Improved  Storage  or  Secondary  Batteries.  W.  B.  Hol- 
lingshead,  East  Chester,  X.Y.',  U.S.A.  Eng.  Pat.  3008, 
February  25,  1890.     Sd. 

The  two  electrodes  are  of  iron  and  manganese  peroxide 
respectively,  the   electrolyte    being    potassium    bichromate, 

permanganate  or  cyanide,  or  other  suitable  solution.  In 
charging,  the  peroxide  is  reduced  to  a  lower  oxide  by 
hydrogen,  and  the  iron  oxidised.  With  bichromate  electro- 
lyte, chromic  anhydride  i-  deposited  on  tin'  iron,  and  caustic 
potash  is  produced  at  the  other  electrode.  The  electrodes 
may  be  rods,  of  granules  suitably  encased. — E.  T. 


Improvements  in  Storage  or  Secondary   Batteries.     C.  J. 

llaitmann,      Xew    Jersey,     I'.S.A.        Eng.     Pat.    3013, 
February  25,  1890.     s,/.  ' 

In  one  method  of  construction,  each  electrode  is  made  up 
of  three   parallel  and  similar  lead  sheets,   separated   by    a 

short   distance   fr each  other,  the  spaces  between   them 

being  packed  with  the  active  material.  To  increase  the 
surface,  pockets  of  the  shape  of  step  pyramids  are  stamped 
in  each  plate  in  exactly  similar  positions,  so  that  the  pockets 
of  A  project  into  the  inside  of  those  of  1!.  Holes  ale 
puuehed  all  over  the  surface  of  each  sheet  by  a  sharp  tool, 
so  as  to  leave  a  considerable  burr.  In  another  construction, 
the  outside  sheets  are  merely  furnished  with  small  corruga- 
tions, and  are  joined  at  the  sides,  so  as  to  form  a  rectangular 
Case.  The  central  sheet  is,  however,  furnished,  in  addition, 
with  much  larger  corrugations,  so  that  it  consists  of  cor- 
rugated sheet  made  from  metal  already  finely  corrugated. 
Bach  -beet  is  here  also  covered  with  burred  holes.  Tin- 
active  material  is  either  packed  into  the  plates  in  a  dry 
condition,  or  after  mixing  with  gum  or  rosin  made  semi- 
fluid by  an  'alkali.  The  plate  is  placed  in  an  acid  bath, 
which  neutralise-  the  alkali,  and  leaves  the  active  material 
in  a  highly  spongy  condition. — E.  T. 


Improi  i  mi  nts  hi  Secondary  <>  '  Storage  Batteries.  S.  i '.  l '. 
Currie,  Philadelphia,  U.S.A.  Eng'.  Pat.  3439,  March  I, 
1890.     Sd. 

The  metallic  portion  of  each  electrode  consists  of  a  frame 
like  an  ordinary  grid,  with  the  top  and  all  the  meshes  cut 
out,  the  sides,  however,  being  farther  apart  at  the  top  than 
at  the  bottom.  A  slab  of  active  material  is  placed  in  this 
frame  from  the  top  ami  retained  by  its  V-shaped  edges, 
which  fit  into  corresponding  grooves  in  the  two  sides  of  the 
frame.  India-rubber  bands  are  placed  vertically  round  the 
whole,  and  act  as  separators  besides  keeping  the  whole 
plate  together.  By  drawing  the  bauds  to  one  side,  the 
slabs  can  be  drawn  vertically  out  of  the  frames  without 
disturbing  the  rest  of  the  plates.  A  second  frame  of 
ebonite  is  sometimes  placed  outside  the  metal  one. — E.  T. 


Improvements  in  and  Relating  In  Electric  Secondary 
Batteries  <>;■  Accumulators.  11.  H.  Lake,  London. 
From  T.  Kwing,  New  fork,  I'.S.A.  Eng.  Pat.  3455, 
March  4.  1890,      Si/. 

Each  plate  is  built  up  of  a.  series  of  narrow  strips  of 
lead,  one  above  another,  each  bent  to  the  shape 
indicated,  the  whole  being  suitably  bound  round.  Each 
plate  is  supported  on  a  strip  of  hard  lubber  of  the  same 
length  and  width  as  the  plate,  and  furnished  with  short 
legs  i<i  enable  the  liquid  to  circulate  under  it.  Vertical 
separating  rods   an    employed,  all   the   plates  being   bound 

togi  ther  by  horizontal  bob-  of  hard  rubber,  passing  tl gli 

both  separators  and  plate-.  The  bad  oxide  or  other  material 
is  first  mixed  with  sulphuric  acid  or  other  agent  that  will 
cause  it  to  expand  as  much  as  possible;  it  is  then  healed 
lo  expel  moisture,  pulverised,  and  packed  into  the  plates. 

— E.  T. 


An  Improved  Electrolytic  Solution  for  Galvanic  Batteries. 
L.  Weigert,  Berlin,  Germany.  Eng.  Pat.  ::717,  March  8, 
1890.      id. 

CELLS   i taining    the   chlorides    of    iron,   copper,    &c.,    are 

known  to  he  inconstant  owing  to  the  formation  of  insoluble 
salts.  To  remedy  this  detect  the  inventor  adds  oxidising 
agents,  Mich  as  hypochlorites,  to  saturated  solutions  of  the 
above  mentioned  salt-.  These  agents  are  further  said  I.. 
have  a  regenerating  effect  on  the  electrolyte,  and  the  cell  can 
he  made  up  a-  a  -ingle  fluid  one.  — E.  T. 


XII.-FATS,  OILS,   AND   SOAP 
MANUFACTUKE. 

On  the  Examination  q)   Wax.     II.  Rottger.     Chem.  Zeit. 

14,  606—607. 

See  under  XXIII.,  page  771. 


The  Melting  and  Solidifying  Points  ■;/'  some  Fatty  Bodies 
mid  Mixtures.  A.  Terreil.  Bull.  Soc.  Chim.  1890,  3 
195—200. 

For  the  determinations  given  in  the  table  below,  there  was 
used  a  specially  constructed  thermometer,  graduated  to  half 
a  degree,  with  a  comparatively  large  flat  bulb  of  the  following 
dimensions  :  length  20  mm.,  width  10  mm.,  aud  thickness 
5  mm.  The  fatly  substances  were  melted  and  small  portions 
transferred  on  the  tip  of  a  fine  glass  stirring-rod  to  the  flat 
surface  of  the  bulb.  The  thermometer  was  then  heated.  It 
was  observed  that  on  re-heating  the  thermometer,  higher 
melting  points  were  obtained  than  in  the  first  determination-, 
in  consequence  of  the  imperfect  adherence  at  first  of  flu; 
fatty  matters  to  the  glass;  the  points  of  solidification,  on 
the  other  hand,  were  invariable.  The  fatty  bodies  examined 
were  all  carefully  filtered,  whilst  hot,  through  paper,  aud 
dried  for  several  hours  at  110° — 120  . 

With  regard  to  the  results  obtained,  it  will  be  observed, 
in  the  latter  part  of  the  table,  that  the  melting  and  solidifying 
points  of  mixtures  do  not  in  any  case  correspond  with  the 
mean  of  the  melting  aud  solidifying  points  of  the  individual 
fatty  matters  present,  but  are  invariably  much  higher,  this 
being  especially  the  case  when  one  of  the  substances  present 
melts  and  solidifies  at  a  high  temperature.  Further,  when 
oleic  acid,  petroleum,  or  paraffin  enter  into  the  composition 
of  a  mixture,  its  melting  and  solidifying  points  are  lower  than 
when  neutral  fats  alone  are  present,  but  are  still  above  the 
mean. 
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The  results  obtained  are  shown  in  the  following  table  :- 


1'nrts. 


Pork  fat 

Veal  tallow 

Kerf  tallow 

Mutton  tallow 

Fatty  acids  of  pork  fat  .. 

Tatty  acids  ol  veal  tallow 

Fatty  acids  of  bee!  tallow 

Tatty    acids    of   mutton 
tallow 


Stearic    acid  (for  candle- 
making) 


Stearic  acid  (old) 

Palmitic  acid 

White  paraffin 

White  beeswax 

Carnauba  wax 

Beef  tallow 

Neatsfoot  oil 

Beef  tallow 

Neatsfoot  oil 

Beef  tallow 

Olive  oil 

Beef  tallow 

Olive  oLl 

Beef  tallow 

Oleic  acid  (!>6  per  cent, 

Beef  tallow 

Oleic  acid 

Beef  tallow 

Petroleum 

Beef  tallow 

Petroleum 

Beef  tallow 

Paraffin 

Beef  tallow 

Paraffin 

Beef  tallow 

Paraffin 

Fatty  acids  of  beef  tallow 

Olive  oil 

Tatty  acids  of  beef  tallow 

Olive  oil 

Tatty  acids  of  beef  tallow 
Oleic  acid  (96  percent.) . 
Tatty  acidsol  beef  tallow 

Oleic  acid 

Patty  acids  of  beel  tallow 
Oleic  ae.d 


Melius 
Point. 


36 

42 
4« 
62 
411 

Hi 

P.i-.-. 

54 

58 


45 

e,t 

s.v:> 

30 


42 


45 


Commence- 
ment "i 
Turbidity 


31! 

lill-.-, 

;« 

38 
41 
U'6 

45 

40 

53 

jf.-, 

62 

43-5 

63*6 

79 

24 


81 


29 


S3 


38 


to 


37-5 


Js 


27 


3ti 


lis 


35-5 


11 -J 


37 


39 


311 


Solidifi- 
cation 

T,,mt. 


32 

3.V5 
36 

37 
39 
ll'.|-5 
HP. 5 

47 

52 
53-3 

60 

43 
03 

7s 

23 


27 


27 


30 


33 


34-5 


3S 


34 


Parts. 


Melting 

Point. 


Commence 

meat  of 
Turbidity. 


Tatty  acids  of  beef  tallow 

Petroleum 

Tatty  acids  of  beef  tallow 

Petroleum 

White  beeswax 

Olive  oil 

White  beeswax 

Olive  oil 

White  beeswax 

Olive  oil 

White  beeswax 

Oleic  acid  (:h;  percent.). 
White  beeswax 

Oleic  acid 

White  beeswax 

<  Heic  acid 

white  beeswax 

Petroleum 

White  beeswax 

Petroleum 

White  beeswax  

Beef  tallow 

White  beeswax 

Beef  tallow 

White  beeswax 

Beef  tallow 

White  beeswax 

Paraffin 

White  beeswax  

Paraffin 

While  beeswax 

Paraffin 

White  i swax 

Carnauba  wax  


'       12-  5 


63 


03 


I 

[    B9-I 

:■• 

-  en 

I     55- 


}. 

j-     63 
[■     69 

}- 

'■     60 
I     55 


;  8l 


60-8 


51! 


.-,3-5 


57 


78 


Sulidili- 
cation 

Poillt. 


37 


E.  li. 


Linoleic  Acid.     A.  Reformatzky.     .1.  prakt.  Client.  lH'JO, 

41,  529—551. 
Thb  author,  after  a  resume  of  the  work  already  done  on  the 
subject,  describes  the  method  of  research  adopted  by  liitn. 
Linoleic  acid  was  prepared  by  the  method  given  by  Schiller 
in  1857  (Annalen,  101,  252—256).  Fresh  cold-pressed 
linseed  oil  prepared  in  the  laboratory  was  saponified  with 
caustic  soda,  salted  out,  reilissolved,  and  precipitated  by 
calcium  chloride.  The  lime  soap  thus  obtained  was  extracted 
with  ether,  in  which  calcium  linoleate  is  soluble,  and  the 
ethereal  solution  treated  with  hydrochloric  acid  freeing  the 
Fatty  acid,  which  was  then  purified  by  separating  and  wash- 
ing its  ethereal  solution  and  distilling  off  the  solvent.  An 
ultimate  analysis  having  shown  the  product  to  be  impure, 
it  was  neutralised  with  ammonia  and  precipitated  with  barium 
chloride,  and  the  barium  salt  treated  by  the  process  given 
above  for  the  calcium  salt,  save  that  the  final  distillation 
was  performed  in  an   atmosphere   of  carbon    dioxide.     The 
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results  being  still  unsatisfactory,  the  acid  was  distilled  at 
292°  C.  under  a  pressure  of  100  mm.,  but  the  distillate  on 
analysis  gave  numbers  corresponding  to  no  probable 
formula.  Norton  and  Richardson  (Her.  20,  2735) 
and  Hazura  and  Griissner  (Her.  21,  436 :  'his  Journal, 
1888,  506),  have  obtained  by  similar  treatment  products 
differing  from  this  and  from  each  other,  so  that  the 
matter  is  still  obscure.  Another  attempt  was  made  to 
prepare  pure  linoleic  acid  by  exposing  the  crude  fatty  acids 
from  commercial  linseed  oil  to  cold,  and  purifying  the  still 
fluid  portion  by  means  of  its  barium  salt.  The  product, 
however,  yielded  much  dihydroxystearic  acid  on  oxidation 
with  permanganate,  pointing  to  the  presence  in  it  of  a 
considerable  amount  of  oleic  acid,  and  the  method  was 
abandoned.  Ethyl  linoleate  was  then  prepared  by  acting 
on  an  alcoholic  solution  of  crude  linoleic  acid,  with  gaseous 
hydrochloric  acid.  After  washing  with  water  any  unactcd- 
on  linoleic  acid  was  removed  by  washing  with  80  per  cent, 
alcohol,  the  product  washed  once  more  with  water  and 
distilled  at  270'— 275°  C.  at  a  pressure  of  180  mm.,  by 
which  process  an  almost  colourless  liquid,  with  a  faint  yellow 
tone,  was  obtained.  It  was  mobile,  slightly  fluorescent, 
and  possessed  of  a  smell  at  first  pungent  but  afterwards 
fairly  pleasant ;  its  specific  gravity  at  20°  C,  compared  with 
that  of  water  at  4:  C,  was  6-8865.  The  substance  is  fairly 
stable,  altering  only  slowly  in  air,  and  its  composition  was 
proved  by  its  ultimate  analysis  giving  numbers  very  fairly 
agreeing  with  those  required  by  the  formula  — 

Ci;H3lCO(OC2H5). 

Bromine  acted  on  it,  giving  a  substance  melting  at  178J  C, 
apparently  a  hexabromide ;  an  oily  product  was  also  formed. 
Linoleic  acid  was  obtained  by  saponifying  the  ethyl 
linoleate  thus  prepared,  acidulating  with  sulphuric  acid,  and 
shaking  out  with  ether;  the  ethereal  solution  left  on 
evaporation  a  brownish  mobile  odourless  oil,  which,  when 
dried  in  a  vacuous  receiver  over  sulphuric  acid  lime  and 
ferrous  sulphate,  grew  darker  in  shade.  Analysis  gave  (1) 
carbon  =  76 '47  per  cent.;  hydrogen  =  11*46  per  cent; 
(2)  carbon  =  76-36  percent.;  hydrogen  =  11-40  percent.; 
instead  of  carbon  =77 '14  per  cent.;  hydrogen  =  11  *43 
per  cent.,  corresponding  with  the  formula,  C^H^Oj.  This 
result  was  continued  by  the  iodine  number  (determined 
by  Biilitsch's  modification  of  Hiibl's  method  (J.  prakt. 
Chem.  1888,  39,  82),  the  values  found  being  172- 65 
and  180-30,  instead  of  181-43  calculated  for  Cl8H3203I4, 
and  by  the  analysis  of  the  zinc  salt,  that  being  the 
most  stable  of  those  prepared,  A  final  reason  for 
believing  linoleic  acid  to  have  the  formula  C^Hj-.Oj,  and 
not  CIfiH2s02,  is  found  in  its  yielding  stearic  acid  and  not 
palmitic  acid  when  hydrogenised.  By  long  continued  heating 
in  a  sealed  tube  with  fuming  hydriodic  acid  a  product 
containing  iodine  corresponding  with  the  formula  ( '1SH,,<  IJ 
was  obtained,  which  on  saponification  gave  an  acid  which 
melted  at  70  (.'.,  solidified  at  67°  C,  and  gave  numbers  on 
analysis  of  its  sodium  and  silver  salts  proving  it  to  be 
stearic  acid.  Hydrochloric  acid  acts  on  linoleie  acid  even 
more  slowly  than  hydriodic  acid,  not  even  so  much  being 
absorbed  as  corresponded  with  the  addition  product — 

CjaHsAjCl. 

Linoleic  acid  when  dissolved  in  glacial  acetic  acid  and 
treated  with  bromine  in  the  cold  yields  two  bodies — 

ClsH:t.,<  USr,  and  ( •lsH.,„0;llrr„ 

the  former  being  a  viscid  oil,  the  latter  a  crystalline  solid 
melting  at  177° — 178 "  C,  and  solidifying  at  175    C. 

On  oxidation  with  potassium  permanganate  in  dilute 
alkaline  solution  according  to  the  method  of  Saytzeff,  (this 
Journal,  1888,  506)  linoleic  acid  yields  tetrahydroxystcaric 
acid  C18H3ll06,  as  the  main  product,  azelaic  acid,  C',JH1.J04, 
being  formed  in  smaller  quantity  as  well  as  a  little  formic 
acid. 

The  composition  of  the  drying  oils  as  determined  from 
the  products  which  they  yield  on  oxidation  with  potassium 
permanganate  in  alkaline  solution,  is  a  matter  still  in  dispute 
between  the  author  and  Hazura.  The  researches  of  the 
latter,  alone  and  in  conjunction  with  other  chemists,  have 
led  to  the  belief  that  small  quantities  of  linusic  and  isoliuusic 
acids  (this  Journal,    1888,    506)  arc  formed.     The  author 


considers  that  their  formation  is  not  characteristic,  but  is 
due  to  some  secondary  reaction  governed  by  alterations  in 
the  conditions  of  oxidation.  He  also  doubts  their  being 
hexahydroxy  acids  and  prefers  to  regard  tin'  substance  lie 
obtained  as  an  anhydride  derived  from  two  molecules  of 
tetrahydroxystcaric  acid.  The  conclusions  which  are  finally 
arrived  at  are  that  the  formula  for  linoleic  acid  is  not 
ChjHjsO;.  but  CleH3202,  and  that  the  hypothesis  that  it 
contains  two  doubly-linked  atoms  best  explains  its  reactions. 

— B.  B. 


PATENTS. 


Improvements   relating   to    Toilet   and   Cleansing    Soaps. 

J.  Snowdon,  London.  Eng.  Pat.  9201,  June  ."»,  1HS9.  id. 
Ten-  to  20  per  cent,  of  the  liner  kinds  of  asbestos  in  a 
fibrous  or  pulverulent  form  arc  incorporated  with  toilet 
soaps,  and  20—25  per  cent,  of  the  coarser  varieties  with 
industrial  or  domestic  soaps,  the  product  being  termed 
"  Amianthinc  soap." — B.  B. 


Improvements  in  the  Manufacture  of  Soap  and  Glycerin. 
J.  Y.  Johnson,  London.  From  M.  Duclos,  Paris,  France. 
Eng.  Pat.  4809,  March  27,  1890.     -id. 

In  order  to  obtain  the  glycerol  resulting  from  the  saponifica- 
tion of  fats  in  the  ordinary  course  of  soap-making  tree  from 
the  alkaline  salts  that  accompany  it  when  it  is  recovered  by 
merely  boiling  down  the  spent  lyes,  the  patentee  saponifies 
his  material  with  milk  of  lime  (1  of  quicklime  to  10  of 
water),  effecting  his  purpose  by  sufficient  dilution  and 
vigorous  boiling  by  open  superheated  steam,  without  having 
recourse  to  the  use  of  excess  of  lime  (14 — 15  per  cent. 
instead  of  the  10  per  cent,  he  employs)  or  of  pressure,  as  in 
the  autoclave  process.  An  acid  lime" soap  is  formed,  and  the 
liquor  separated  from  it  together  with  the  washings  contain 
almost  the  whole  of  the  glycerol,  which  can  be  obtained  of 
good  quality  simply  by  evaporation.  The  lime  soap  is 
decomposed  by  sulphuric  or  hydrochloric  acid,  and  the  freed 
fatty  acids,  which  arc  of  good  quality,  used  for  making  soap 
in  the  ordinary  way. — B.  1!. 


XIII- 


-PAINTS,  PIGMENTS.  TARNISHES, 
AND  RESINS. 


PATENTS. 


An  Improved  Preservative  and  Waterproof  Coating  for 
Metals,  Timber,  Masonry.  Concrete,  or  oilier  Structures 
or  Surfaces.  T.  Pridham.  Petersham,  New  South  Wales, 
Eng.  Pat.  18,286,  November  15,  1889.     id. 

A  mixture  of  or  containing  mineral  bitumen  and  oil  or  oily 
materials,  rolled  or  pressed  into  sheets,  applied  to  the 
article  to  be  covered  by  an  adhesive  solution. — E.  G.  C. 


Improvements  in  Electric  Insulating  Compounds.  J.  B. 
Williams,  Oakland,  California,  \J.t<.\.  Eng.  Pat.  1878, 
February  4,  1890.     6d. 

See  under  XL,  page.  743. 
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XIV.-TANNING,  LEATHER,  GLUE, 
SIZE. 


AND 


On   the    Oxidation    of  Gallic  Acid,    Tannin,  and  Quer- 
citannic  Acid.    C.  Boettinger.     Annalen,  257,  248     252. 

Wins  gallic  or  tannic  acid  is  oxidised  with  nitric  acid  of 
moderate  dilution,  oxalic  acid  is  the  chief  product ;  if  this  be 
removed  by  crystallisation  and  lime  added  to  the  residue 
free  from  nitric  acid,  there  are  formed  two  lime  salts  besides 
the  oxalate,  one  difficultly  and  the  other  easily  soluble  in 
water.  Gallic  acid  yields  onlj  a  very  little  of  the  first  and 
tannin  only  a  small  quantity  of  the  same;  the  analytical 
numbers  agree  with  those  of  calcium  trioxyglutarate.  The 
easily  soluble  lime  salt  is  calcium  trioxybutyrate.  By  using 
more  nitric  acid  easily  soluble  calcium  salts  may  be  obtained 
containing  15 — \G  per  cent,  of  calcium. 

In  the  same  way  the  acetyl  derivative  of  quercitannic  acid 
yields  <m  oxidation  oxalic  acid  and  two  acids  which  form 
respectively  a  difficultly  soluble  and  an  easily  soluble  calcium 

salt.     The  first  is  trihydroxyglutaric  acid  and   the  sec I 

trioxybutyric  acid  ;  by  using  larger  quantities  of  nitric  acid 
other  acids  may  be  obtained  which  yield  salt-  containing 
more  calcium.     (S,e  also  this  Journal,  L890,  K4).— A.  I..  S. 


XV.-AGRICULTURE.  MANURES,  Etc. 

Determination   >>/'  Nitrogen  in    Manures.     E.  Aubin  and 
J.  Quenot.     Bull.  Soc.  Cliini.  1890,  3,  322—326. 

See  under  XXIII.,  page  773. 


Destruction  of  Clover  Silk  by  Iron  Sulphate.  Boiret. 
Jour.  d.  1'agric.  1889,  2,  779— 782.  P.  Marguerite- 
Delacharlonny.     Ibid.  1890, 1,  182—187. 

Boieet  expressed  unfavourable  opinions  with  regard  to 
the  statements: — that  ferrous  sulphate  Killed  clover  silk 
without   injury  to  the  clover  plant  ;  that    the  composition  of 


the  -,,ii  bad  any  influence  on  the  action  id'  ferrous  sulphate  "ii 

plant  life,  and  that  mowing  clover  plants  stricken  with 
clover    silk    was    6f  any    use   either  before   or   after   use    "1 

ferrous  sulphate,  All  these  opinions  Delacharlonny  shows 
to  be  unfounded  ami  unsupported  by  scientific  evidence, 
ami  then  summarises  the  results  of  bis  own  investi- 
gations, lb'  points  out  that  ferrous  sulphate  is  admirably 
adapted  lor  the  extinction  of  clover  silk  in  all  stages  of 
development  ;  that  for  young  clover  plants  it  should  be  used 
in  the  -olid  form  in  quantities  of  from  300  to  400  kilo-,  per 
hectare;  that   in  cases  where  the  clover  silk  ha-  attained 

COlnpll  te  development  the  clover  plants  should    be  cut  down 

and  removed,  and  then  the  stubble  should  be  dressed  with 
ferrous   sulphate  solution    varying   in   strength   from   I  In  10 

per  cent,  according  to  the  age  of  the  plant  and  the  composi- 
tion of  the  soil,  using   weak  (I  to  a  per   cent.)  solutions  on 

clayey  and  sandy  sods,  and  strong  one-  (10  per  cent.)  on 
calcareous  land. 

Finally,  it  i-  considered  advisable  to  dress  the  cut  clover 
with  the  same  solution  before  removal, to  prevent  the  spread 
ol'  the  parasite. — 1>.  A.  L. 

Tobacco  Experiments.     Kentucky   Agricultural  Experiment 

Station  Bulletin,  28. 
The  experiments  covered  one  acre  consisting  of  one  tenth 
acre  plot-.     The  nature  of  the  -oil  ha-  been  already  described 

(Bulletin,  26, 4  ;  also  this  Journal,  1889,555).    The  1 1  had 

been  in  cultivation  lor  many  years,  and  had  never  been 
fertilised  til]   spring    lss:s,  when  100  lb.  each   of  acid    black 

(wa-le  1 e  black   treated   with   oil    of    vitriol),    potassium 

chloride  and  -odium  nitrate  wen-  mixed  and  -own  bl least 

over  the  plot. 

1.  The  Effect  of  tin1  Leading  Elements  of  Plant  Food 
on  the  Production  of  Tobacco. — The  "leading  elements  ol 
plant  food"  arc  potash,  nitrogen,  and  phosphoric  acid. 

Two  scries  of  experiments  were  tried  ;  in  the  first  the  plot- 
were  one-twentieth  acre,  and  in  the  second  one  fortieth  aire. 
In  both  series  the  fertiliser- were -own  broadcast  just  before 
the  plants  were  set.  The  plants  were  -el  22  inches  apart  in 
rows;;  ft.  wide,  Tables  are  given  showing  the  results  of 
each  series:  as  those  of  the  second  series  are  similar  to 
those  of  the  first,  the  table  showing  the  latter  need  only  be 
transcribed.  The  last  column  shows  the  total  yield  calcu- 
lated to  a  perfect  stand,  i.e.  the  yield  which  would  have 
been  produced  if  every  plant  which  was  set  had  succeeded. 


No.  ol 

Plot. 

1 

2 

:i 

4 

•I 

•{ 

>{ 

8 

4 

Fertiliser  used. 


Amount  of 

Fertiliser. 

Pounds 

per  Acre. 


\  irl.l  in  Pounds  per  Acre. 


Bright. 


Sodium  nitrate  . .. 

Acid  phosphate 

Potassium  sulphate 

No  fertiliser 

Sodium  nitrate  .. . . 
Acid  phosphate 
Potassium  sulphate 

Sodium  mi  rate 

Acid  phosphate 

Potassium  sulphate 

No,  fertiliser 

Acid  phosphate  — 
i1'  'i  ossium  sulphate 
Sodium  nitrate 


100 

160 

160 

100    •) 
160     i 


S20 
160 


JO     ) 


820    i 

160 

160 


U!0     V 
160     I 


240 


Red, 


1.30 

too 
610 
200 


hut  .. 


.'till 

t.MI 

580 
360 


755  U".~. 

705  fJ5 

hiii  360 


Tips. 


90 
70 
20 
60 


120 


Trash. 


130 

370 
540 

870 

till 

2'.l|l 
570 


Total  Tela! 

actual.      Corrected, 


1.610 
1 . 1  n> 
1,500 
1,160 

1,205 
1,810 

1,600 

1,370 


"Acid  phosphate  "  (superphosphate)  is  .South  Carolina  rock  treated  with  sulphuric  acid. 

•1.  Financial  Results. — All  the  crops  were  valued  by  the  same  expert,  at  the  following  prices  per  pound  : 

leaf,   15  cents  ;    lugs,  0  cent-  ;    tips,  t<  cents)    Hash,  2  cents. 


1,710 

I,  ii" 
l.ii'Jii 



1,230 

1,810 

1.77H 
1,400 


360  2,000  1,050 


-bright  and  rial 
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The  following  table  shows  the  results: — 


No.  of 
Wot. 


Fertiliser  used. 


'{ 


I 


Sodium  nitrate 

Acid  phosphate 

Potassium  sulphate. 

No  fertiliser 

Sodium  nitrate 

Acid  phosphate 

Potassium  sulphate. 

Sodium  nitrate 

Arid  phosphate 

Potassium  sulphato. 

No  fertiliser 

Acid  phosphate 

Pi  tassium  sulphate. 
Sodium  nil  rate 


Cost 
(if  Fertiliser 

per  Acre. 


Dollars. 

s  •no 


4-00 
1-20 


•00 


7'sn 


Value 

of  Tobacco 

per  Acre. 


Dollars. 
138-40 

102- HI 

135-30 

67*20 

.•!.-, -2.J 

1MV40 

175-45 
96-20 

201'20 


Value  of  increased 
Yield  of  Tobacco        Profit  or  Loss, 
per  Acre. 


Dollars. 
59'70 


20-7(1 
53'60 


108-76 


93-75 


119-50 


Dollars. 
5.T10 


16-70 
19-40 


(loss)  7-60 


100-95 


83-55 


107-70 


:!.  Iii  what  Furm  shimUl  A  ilrni/iii  /»•  npjili,,! : — Sodium   nitrate,  ammonium   sulphate,  and  cotton-seed   meal  were  the 
three  forms  of  nitrogen  tried,  and  thej  were  applied  in  (jnantitics  such  that  each  plot  received  the  same  amounl  of  nitrogen. 

The  results  were  as  follows: — 


1.  In  what  Form  should  Potash  be  applied  ? — II  is  generally  believed  thai  potassium  chloride  is  injurious  to  the  quality 
of  tobacco,  especially  smoking  tobaccos,  and  therefore  sulphate  is  generally  considered  to  he  the  best  form  for  this  crop. 
Both  were  tried  with  the  following  results  : — 


No.  of 

Amount  of 

Yield  in  Pounds  per  Acre. 

Mot. 

Fertiliser  used.                '%££• 
per  Acre. 

Bright. 

It.  .1              Lugs. 

Tips. 

Trash. 

Total 
Actual. 

Total 
i  lorreeted. 

•I 

320     , 

160     ; 

1 

320      1 

S20     "| 

IB0 

320     J 

240 
580 
640 
180 

940                300 
COO                390 
520                 ISO 
550                   400 

80 

70 

90 

260 
150 

:;7o 
470 

1,830 
2  160 
1,980 
1,650 

1.000 

r 

2,180 

I 

r 

A 

160      I 
320     1 

160     ] 

160 

320     J 

i 

r 
it  < 

i 

1,690 

;is 
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.'>.  The  Amount  of  Nitrogen  required  per  Acre. — From 
the  results  of  the  experiments  having  this  object  it  would 
seem  that  l  60  lb.  of  sodium  nitrate  or  340  lb.  of  cotton-seed 
meal  or  rather  more  than  120  lb.  of  ammonium  sulphate 
would  furnish  nitrogen  in  sufficient  quantity  for  the  crop. 

i;.  7'lte  Amount  of  Potash  Fertiliser  requiredper  Acre. — 
The  experiments  detailed  in  the  above  table  serve  to  show 
thai  rather  more  than  160  lb.  of  either  Bulphate  or  chloride 
of  potassium  would  be  beneficial  to  the  crop. 

The  conclusions  to  be  drawn  from  these  experiments  are 
(l  i  that  commercial  fertilisers  materially  increase  the  yield, 
and  improve  the  quality  of  Hurley  tobacco;  (2)  that  the 
increase  is  obtained  whether  potash,  phosphoric  acid,  or 
nitrogen  is  used  separately  or  in  various  combinations; 
(:i)  that  potash  and  nitrogen  in  combination  seem  to  be 
required  to  produce  the  best  results;  (-4)  that  there  is  a 
handsome  profit  by  using  fertilisers  in  the  best  combinations; 
(5)  that  the  effect  is  the  same  whether  potash  is  used 
in  tlie  form  of  chloride  or  sulphate;  (6)  that  nitrogen  in 
the  form  of  nitrate  id'  sodium  seems  to  produce  the  best 
results  as  to  quality. — A.  (i.  IS. 


XVI.-SUGAR.  STARCH,   GUM.  Etc. 

Experiments  on  Gum  Arabic  and  Gum  Senegal. 
Ij.  Liebermann.     Chem.  Zeit.  14,  66a — 666. 

See  under  XXIII.,  page  770. 


On  the  Isolation  of  Crystallised  Cane  Sugar  from  Maize. 
.1.  II.  Washburn  and  li.  Tollons.  Annalen,  257,  156— 
160. 

Mai/k  is  ground  and  extracted  with  72  per  cent,  alcohol 
containing  a  little  lime,  in  order  to  destroy  all  acids,  soluble 
ferments,  &e.,  which  might  invert  the  cane  sugar.  The 
extract  is  distilled  and  the  residue  treated  with  water  and 
one-third  ether.  The  aqueous  extract  is  evaporated  to  a 
syrup,  this  is  dissolved  in  three  or  four  times  its  weight  of 
water,  2<>  per  cent,  alcohol  added,  and  an  excess  of  crystal- 
lised strontium  hydroxide.  The  whole  is  boiled  5 — 10 
minutes,  and  the  excess  of  strontium  hydroxide  and  the 
precipitate  quickly  filtered  out  and  washed  with  alcohol. 
This  is  then  suspended  in  water  and  carbon  dioxide  passed 
through  until  the  liquid  is  nearly  neutral.  The  filtrate  from 
this  is  evaporated  ami  the  strontium  compound  precipitated 
with  one-fourth  to  one-fifth  its  volume  of  alcohol.  This  is 
suspended  in  water,  the  strontium  removed  by  carbon 
dioxide,  and  the  filtrate  treated  with  animal  charcoal  and 
evaporated.  The  syrup  thus  obtained  will  cither  crystallise 
spontaneously  or  after  tin-  addition  of  a  little  alcohol.  The 
crystals  have  all  tlie  properties  of  cane  sugar,  and  are  un- 
doubtedly this  body. 

The  authors  have  made  complete  analyses  of  American 
sweet  maize  in  various  stages  of  growth,  and  among  other 
factors  they  have  determined  the  amount  of  nitrogen-free 
extract,  and  they  find  that  besides  starch,  cane  sugar, 
dextrin,  glucose,  this  includes  a  non-crystallisable  body 
which  docs  not  reduce  Eehling's  solution,  not  even  after 
treatment  with  hydrochloric  acid. — A.  L.  S. 


On  the  so-called  Bi-Rotation  of  the  Sugars.    E.  Parous  and 
B.  Tollcns.     Annalen,  257,  160-  178. 

THE  authors  have  prepared  solutions  of  most  of  the  crystal- 
lised sugars  which  show  bi-rotation,  and  determined  the 
optical  activity  as  soon  as  possible  after  solution  and  the 
rate  at  which  the  activity  decreases  or  increases  to  the 
constant  value.  The  solutions  were  in  all  cases,  except 
lactose,  HI  per  cent,  in  Strength  ;  the  observations  wen  made 
in  a  20  cm.  tube,  which  was  kept  at  a  constant  temperature 
of  20  <  '.  by  a  water  jacket.  The  chief  results  are  epitomised 
in  the  following  table  ;  the  time  is   taken  from  the  moment 


of  addition  of  the  water  to  the  finely-powdered  sugar. 
As  complete  solution  takes  quite  an  appreciable  time,  these 
times  do  not  represent  the  absolute  age  of  a  freshly  prepared 

solution. 

Dextrose. — Greatest  angle  observed  [a] i)  =   +   105*16  in 

5\  minutes,  constant  value  of  [a]  n  =   +  52*5  in  6  hours. 

Galactose. — Greatest  angle  observed  [a] d  =  +  117*48  in 

7  minutes,  constant  value  of  [o]),  =   +  80 ''i  in  0  hours. 

Lactose. — Greatest   angle  observed  [<*]n  —    +  82*91   in 

8  minutes,  constant  value  of  [o]j,  —  +  ."••'•.r>:i  in  2-1  hours. 

Arabinose. — Greatest  angle  observed   [aji,  =  -*•  156* G5 

in  li1,  minutes,  constant  value  of  [<<]d  =  +  104*6  in 
H  hours. 

Maltose. — Angle  observed  [<"]n=   +  1 1 8 * 7 .1  in  (!  minutes, 

constant  value  of  [<t]\t  =   +   136  8  in  5  hours. 

Xylose. — Greatest  angle  observed  [<*]n  =  78-i;i  in  4', 
minutes,  constant  value  of  [<"]n  =   +   19*2  in  2\  hours. 

Leenlose. — Greatest  angle  observed  [<*]i,  =  —  ln4'02  in 
C  minutes, istant  value  of  [a]i,  =  —  <J2*1  in  li.'i  minutes. 

Other  determinations  of  the  constant  value  for  the  last 
sugar  gave  [o]n  =  —  92*25  as  the  mean. 

The  authors  calculate  that  at  the  moment  id'  solution  the 
optical  activities  are,  for  xylose  [a]j>  =  ahove  loo,  for 
arabinose  about  l'.Hl,  for  galactose  about  127°,  and  for 
levulose    above     1011  .        They     take    objection     to    the    term 

bi-rotation,  as  only  in  the  case  of  dextrose  is  the  maximum 
activity  double  the  normal,  and  suggest  the  terms  more- 
rotation  and  less-rotation. — A.  I..  S. 


Action  of  Lime  on  Raffinose.     L.  Lindet.      Bull  Soc.  Chim. 
1890,  3,  413 — 111. 

Only  one  compound  of  lime  with  rallinose  exists  ;  100  parts 
of  raffinose  combine  with  10  or  11  parts  of  lime.  The 
solution  of  this  compound  does  not  become  turbid  on  boiling, 
differing  in  this  respect  from  calcium  saccbarate.  At  a 
given  temperature  raffinose  dissolves  less  lime  than  cane 
sugar;  thus,  at  l.'i  ,  a  12  per  cent,  solution  of  raffinose 
hydrate  dissolves  11*58  pel  cent,  of  Call,  a  similar  solution 
of  cane-sugar  dissolving  •_'."•  42  per  cent.  Again,  a  4  per 
cent,  solution  of  raffinose  dissolves  10"  14  per  cent,  of  t  at  >, 
whilst  cane  sugar,  iindei  the  same  conditions,  dissolves 
21*80  per  cent,  of  the  same.  Calcium  raffinosate,  like 
calcium  saccbarate,  is  precipitated  by  alcohol,  but  is  ]e*~ 
soluble  ill  this  liquid  thai,  the  latter.  The  author  attempted 
to  base  on  this  circumstance  a  process  for  the  fractional 
separation  of  the  two  sugars.  A  sample  of  molasses  from  a 
sugar  refinery  was  mixed  with  alcohol  so  that  the  mixture 
contained  ."ill  per  cent,  if  alcohol,  and  then  lime  was  added 
in  fractions.  The  compositions  of  the  precipitates  obtained 
were  as  follow  :  — 


Rjiffinose. 


Cane  SiiL'ur. 


1st  fraction 

Per  Cent. 
20'0 

Per  Cent. 

Men 

•2nd  traction 

18-1 

81*9 

aril  fraction 

15-S 

84*2 

1th  fraction 

12 -S 

87-7 

— E.  li. 


The  Action  of  Mineral  Acids  on  Saccharifieation  by  Mums 
of  Mult,  and  on  the  Fermentation  of  Starchy  Substances. 
J.  Ktiront.     Monit.  Scient.  1890,  449—462. ' 

During   the  saccharifieation  of  starchy  substances  on  the 

large  scale  ill   distilleries    and    breweries,  the    activity  of   the 

diastase  is  greatly  cheeked  by  the  growth  of  objectionable 
organisms,  especially  the  lactic  and  butyric  ferments.    The 

growth  of  these  organisms  may  be  checked  by  the  use  of 
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high  temperatures  or  by  the  addition  of  mineral  acids.  The 
first  method  is  scarcely  admissible,  for  the  temperatures 
most  suitable  to  diastatie  conversion — 50°  to  60°  C- — do  not 
check  the  development  of  the  false  ferments.  On  the  other 
hand,  the  author  considers  the  use  of  mineral  acids  more 
rational.  It  is  well  known  that  acids  in  comparatively  small 
quantities  retard  or  completely  arrest  the  lactic  and  butyric 
fermentations  ;  and,  according  to  Delbriick,  a  small  amount 
of  acid   also    accelerates   the   action  of  the   diastase.     The 


author  has  made  numerous  experiments  in  order  to  deter- 
mine the  precise  effect  of  small  quantities  of  different  acids 
on  the  lactic  and  butyric  ferments,  on  diastase,  and  on  yeast. 
A  solution  of  commercial  maltose  was  prepared  of  7 :  Balling. 
To  separate  portions,  small  amounts  of  hydrofluoric,  hydro- 
chloric, and  sulphuric  acids  were  added. 

The  mixtures  were  then  caused  to  enter  into  lactic 
fermentation  at  the  most  suitable  temperature.  The 
following  results  were  obtained  : — 


Number 

of  the 

Experiment. 


Acid  used. 


Quantity  added 

to  KID  ce.  of 

Wurt. 


Lactic  Acid  formed  per  100  cc.  of  Wort. 


2 1  Hours. 


3  Days. 


7  Days. 


10  Days. 


1 

Mgrms. 

0 

Mgrms. 
190 

Mgrms, 

453 

MgHIIN. 

693 

Mgrms. 
828 

2 

HF 

-) 

133 

331 

507 

510 

3 

•• 

3 

54 

153 

315 

460 

4 

.. 

el 

IS 

45 

135 

180 

5 

,» 

25 

.. 

6 

HCI 

111 

135 

378 

450 

720 

7 

>. 

20 

90 

360 

360 

450 

8 

.. 

SO 

22 

45 

63 

81 

9 

„ 

aoo 

.. 

10 

II. NO, 

10 

141 

432 

10s 

7.;:, 

11 

.> 

20 

10S 

111 

522 

510 

12 

•■ 

SO 

36 

81 

90 

99 

13 

,. 

200 

9 

18 

30 

43 

14 

soo 

" 

•• 

The  results  show  that  hydrofluoric   acid   acts  much   more  acids    on  the  butyric   fermentation  is  very   similar   to  the 

energetically  than  the  other  two  acids.     A  peculiarity  about  above.     In  the  case  of  a  mixed  lactic  and  butyric  fermenta- 

it- action  is  that  it  is  considerably   more  vigorous  during  tion,  the  following  results  were  obtained : — 
the  first  24  hours  than   it  is  later  on.     The   effect   of  these 


The  Action  of  Hydrofluoric  Acid  (in  a  Simultaneous  Lactic  ami  Butybic  Fermentation. 


Number 

Acid  added 

Total  Acid  formed  per  Litre  of  Liquid 

Butyric  Acid 

per  inn  ,,f  rota] 

Acid. 

of  the 
Experiment. 

I.J  1110  cc.  of 
Wort. 

21  Hours. 

cc.  (if  N. Na HO 
per  Litre. 

Two  1  )n  vs. 

cc.  of  X.NaHO 

per  Litre. 

Three  Days. 

ce.  ,.f  N.NaHO 

per  Litre. 

Four  Days, 
cc.  of  N.NaHO 

per  Litre. 

Butyric 

Acid. 

1 

Mgrms. 

0 

24 

10 

50 

57 

Afgrms. 
431 

Menus. 
8-5 

2 

l 

18 

30 

42 

:,  i 

352 

8 

3 

•> 

12 

30 

37 

39 

218 

7'1 

4 

8i 

7 

12 

27 

30 

220 

8-3 

5 

4i 

6 

11 

20 

30 

170 

6'6 

6 

5 

6 

10 

23 

25 

132 

6 

7 

5i 

5 

10 

22 

23 

88 

43 

8 

6 

5 

8 

10 

24 

12 

0'62 

9 

7 

4-8 

il 

13 

20 

8 

0-5 

10 

8 

1-8 

4 

5 

9 

8 

11 

10 

1 

1-5 

1-5 

3 

12 

20 

0-3 

0-5 

0'5 

0-5 

•• 

•• 

The  butyric  acid  was  determined  after  the  fourth  day  of  retards  the  growth  of  yeast  and  the  yield  of  alcohol.     Lactic 

acidification.     The  total  acidity  is   expressed  by  the  volume  acid,  on   the  other  hand,  seems  to  act   favourably  in  these 

of  normal  soda  required  to  neutralise  it  ;   and  in  the  column  respects.     Hydrochloric    and    sulphuric   acids    behave   very 

headed  "  Butyric  acid,"  the  quantity  of  that  body  per  litre  similarly    to    hydrofluoric    acid,    except    that    considerably 

is  given.     Butyric  acid,  even  in  small  quantity,  considerably  more  of  them  is  required  to  produce  a  given  effect. 
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It  now  became  necessarj  to  determine  whether  the  small 
doses  of  aeid  added  had  any  deleterious  action  on  the 
activity  of  the  diastase.  For  this  purpose  a  cold  water 
extract  of  green  malt  was  prepared  and  portions  of  ii  were 
treated   with  different  amounts  of  hydrofluoric  aoid,  uml 


heated  for  seven  days  to  30   C.     At  regular  intervals 
quantities  were  withdrawn,  allowed  to  acl  on  starch-paste 
at  55°  ('.,  and  the  maltose  formed  determined. 

The  results  are  given  in  the  table  below  : — 


icid 

added 

to  100  co. 

At  Beginning. 

Second  Day. 

Third  Day. 

Fourth  Day. 

Seventh  Day. 

No. 

Maltoso 

per  i <■. 

Sacchari- 
fying Power 
of  the 

Ileislas.'. 

Maltose     ,*£**,     Maltose 

P« '"•■      Diastase.      ,,r'r  " c- 

Sacchari-       At-,it(«p 
tying  Powei      u'"t0^ 

DiLtoe.      »"r11"""'' 

Saci  hari 

i\ in1-'  Powei 

i,i  the 

Diastase. 

Maltosi 
per  100  cc. 

Sacchari- 
Powet 

..I  Hi.' 
Diasl 

1 

3 

■1 
5 
0 
7 

s 

0 
10 

Menus. 
0 

-_> 

3 

5 

7 
1(1 
13 
15 
•J.i 
25 

2-76 

2-73 

2-76 

2-;v 

2-88 

3-8 

2-79 

2-73 

2-37 

2-31 

100 
9:i 
100 

101 

mi 
103 

101 -lis 

99 
86 

85 

1-89 
2'S5 
2-89 
2-57 
2-61 
2 '22 

rsn 
1-77 

!--■; 
1-71 

08 

B5 

S7 

88 

95 

80 

85-2 

i;i 

60 

0  ; 

1  v.!' 
2-32 
2-88 
8-47 
2- 7.3 
1-87 
1-77 
1-71 
I'll 
f88 

57 
st 
87 
89 
91 
68 
tit 
02 
51 
60 

0-32 

0-7 

l-os 

L-88 

2  "21 
1-37 
1-23 
L-20 

Ii's7 

12 
25 

•til 
50 
80 
50 
15 
II 
32 

ii -.-,7 
0-83 
l'lt 
lis 
T21 
1'23 
I'll 
(I'M 

2ll 
10 

11 

IS 

II 

15 

It 

20 

All  tin'  experiments  were  carried  nut  under  precisely  the 
s:nn>.  conditions.  The  quantity  of  maltose  formed  in  the 
first  experiment  was  taken  as  a  standard  and  called  100. 

From  the  above  results  it  will  be  Been  that  hydrofluoric 
acid  favourably  influences  the  preservation  of  diastase,  and 
that  7  mgrms.  per  100  cc.  is  the  inosf  suitable  quantity  to 
use.  This  amount,  however,  is  not  sufficient  to  check 
entirely  the  growth  of  lactic  and  butyric  ferments;  ami,  on 
reference  to  the  first  table,  experiment  5,  it  will  he  seen 
ili.it  25  mgrms.  are  required  for  this  purpose.  Hydrochloric 
and  sulphuric  acids  in  small  doses  at  first  exalt  the  activity 
of  the  diastase ;  but  later  on  they  exert  a  decidedly  retard- 


ing  influence  and,  therefore,  become  objectionable.  In  the 
above  experiments  the  malt  extract  was  separately  heati  .1 
with  the  arid,  and  the  small   portion  of  this  malt   extract 

subsequently  allowed  to  acl   on  starch-paste  would  ttain 

only  a  trace  of  acid.  Further  experiments  were  therefore 
made  to  di  termini  the  effect  of  aeid  on  the  actual  course 
of  the  saccharification.  To  eaoh  of  several  portions  of 
starch-paste  (200  cc.)  were  added  20  cc.  of  cold  water 
extract  of  malt,  and  small  quantities  of  acid.  The  solutions 
were  then  heated  Tor  '_'',  hours  at  5S  C.  The  following 
results  were  obtained  : — 


Number 

of 

Experiment. 


Name  of  Aeid. 


3 
1 
5 
6 
7 
8 
9 

10 
11 
12 
13 
11 
16 


II   drofluoric  aeid. 


ii   droi  iii..i ic  acid  , 


Sulphuric  acid  . 


Quantity  added 

to  100  cc. «.( 

Solution. 


Mgrms. 

1-6 

3 
6 

7 
15 
2il 


l.i 
30 
5 
111 
15 
20 


altose. 

Saccharify  ing 

Powi  r 
or  ill*-  Diastase 

.VI 

100 

. ; 

101 

6'22 

111! 

1-93 

96 

f(i.". 

79 

8-66 

71 

30 

lul 

fl'.S 

02 

•1-53 

87 

1-61 

31 

5-26 

i" 

i 

101 

i-.;:; 

'.it 

lo2 

79 

The   normal  saccharifying  power  of  diastase,  expressed 
bj   LOO,  corresponds  to  :>•  l  grms.  of  maltose  per  100  cc. 


obtained  in  the  first  experiment.    These  results  show  us 
that   the  quantities  of   mineral    acids   necessarj    to  arrest 
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lactic   and    butyric   fermentation     have    an    unfavourable  !    fluoric   acid   on   diastatic   conversion   at  30°  C.   was   next 
action    on  diastase  at  55°  C.     Their  use  is,  therefore,  in-       determined,  the  results  obtained  being  as  follows  : — 
advisable  under  these  conditions.     The  influence  of  hydro- 


Xumber 

After  15  Hours. 

After  32  Hours. 

After  72  Hours. 

of 

Experiment. 

Acid  added 
to  100  cc. 

.Maltose  per 
100  ce.  o( 
Solution. 

Maltose  per 

loo  of  Starch 

Transformation 

Products. 

Maltose  per 
100  cc.  of 
Solution. 

Maltose  per 

100  of  Starch 

Transformation 

Products. 

Maltose  per 
100  cc.  of 
Solution. 

Maltose  per 

100  of  Starch 

Transformation 

Products. 

1 
2 
3 
4 
5 
6 

: 

0 
10 

11 

Mgrms. 

0 

1-5 

■2 

2-5 

5 

7 
10 
15 
25 
40 
50 

3-80 
378 
3S2 
3-88 
4 'OS 
fOfl 
3-Sl! 
3-00 
2-15 
1-St 
1-25 

09-50 
69  50 
09- 4S 
70-91 
74-51 
74-10 
69-48 
66-05 
45-20 
33-96 
21-60 

4-08 
4-16 
1-24 
4-21 
4-32 
4-  29 
4-48 
3-76 
2-41 

74-50 
75*85 

77-15 
77-25 
78-40 
78-10 
81-92 
68-99 
45-10 

4-00 

4-17 
1-22 

J -27 

f.-.l 
4-92 
5'15 
3  '75 

2-11 

74-31 
75-82 
77-2:, 
77-U 
81-93 
82-85 
93-12 
68-80 
45-30 

These  results  show  that  by  the  use  of  7 — 10  mgrms.  of 
hydrofluoric  acid  per  100  cc,  a  high  degree  of  saccharifiea- 
tion  is  obtainable. 

Similar  experiments  were  made  with  hydrochloric  and 
sulphuric  acids.  The  increase  in  the  yield  of  maltose  was 
very  slight,  and  not  to  be  compared  with  that  produced  by 
hydrofluoric  acid.  A  similar  series  of  experiments  was 
made  with  a  wort  prepared  from  maize,  since  raw  grain  is 
more  likely  to  be  used  in  practice  than  pure  starch.     Four 


kilos,  of  maize  were  heated  for  two  hours  under  a  pressure 
of  three  atmospheres,  with  about  15  litres  of  water.  The 
mash  was  then  cooled  to  30°  C.  and  mixed  with  malt  extract. 
Different  portions  of  the  mixture  were  then  treated  with 
hydrofluoric  acid,  and  kept  at  30°  C.  for  three  days. 
Portions  of  the  solutions  were  filtered  and  analysed  at  the 
end  of  24  and  72  hours.  The  results  are  given  in  the 
following  table  : — ■ 


Number 

Acid  added 

After  24  Hours. 

After  Three  Days. 

of 
Experiment. 

to  100  ce. 

Dry  Matter 
per  100 

of  Solution. 

Maltose 

per  100 

of  Solution. 

Maltose 

per  100  of 

Dry  Matter. 

Dry  Matter 

per  100 
of  Solution. 

Acid  per  100. 

Maltose  per 
100  of 

Solution. 

Maltose  per 

100  of 
Dry  Matter. 

1 

Mgrms. 

0 

3-80 

0'15 

3-91 

3-S4 

9-C2 

■i 

1 

4-95 

0-40 

s-os 

521 

7-3 

0-8 

15-35 

3 

2 

8-10 

4-02 

49-63 

9-06 

0-8S 

6-08 

66-00 

4 

3 

s-oo 

fir. 

51-87 

9-00 

6-81 

6-1(2 

co-ss 

5 

4 

9-57 

5-03 

S2-5H 

9-65 

6-21 

6-60 

6S-R9 

0 

5 

9-6S 

5-82 

60-12 

10-04 

53 

7-07 

70'12 

i 

6 

9-37 

G-01 

G0-S9 

10  45 

491 

7-31 

69-95 

8 

7 

9-93 

6-00 

60-42 

10-84 

4-48 

7-41 

68-63 

9 

S 

9-89 

6-12 

61  -SS 

10-91 

4-56 

7-51 

0S-S3 

10 

9 

10-31 

6-83 

66-25 

11-01 

3-51 

7-86 

71-39 

11 

10 

10-51 

6-81 

65-08 

11-19 

3-00 

8 '35 

7tV,2 

12 

12 

11-20 

8-31 

74*19 

11-20 

3-00 

8-31 

71-19 

13 

15 

10-62 

7T.1 

70-91 

10-76 

3-00 

7-71 

71-93 

14 

20 

9-02 

6-51 

67-98 

9*65 

2-S 

6-60 

68-40 

The  numbers  in  the  column  marked  "  Acid  per  100 " 
represent  the  number  of  cubic  centimetres  of  normal  soda 
required  to  neutralise  100  cc.  of  the  liquid.  In  the  case  of 
the  first  experiment  the  liquid  after  three  days'  reaction  gave 
a  blue  colour  with  iodine.  Under  the  same  conditions  2 — 5 
were  coloured  red,  whilst  the  rest  yielded  no  colour  with 
iodine.  A  glance  at  the  column  headed  "Dry  Matter" 
shows  that  the  liquefying  power  of  the  diastase  increases 


with  the  quantity  of  acid  employed.  The  solution  in  experi- 
ment No.  11  was  fully  analysed  and  found  to  contain 
besides  the  maltose,  1-27  of  dextrin  and  0-571  of  other 
substances.  This  corresponds  to  a  yield  of  86 -79  of  maltose 
per  100  parts  of  starch  transformation  products.  Another 
experiment  with  maize  gave  even  better  results,  yielding 
9fi  per  cent,  of  maltose  and  4  per  cent,  of  dextrin.  These 
results   show  that  the   current  notions  regarding  the  most 
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suitable  temperatures  for  diastatic  conversion  are  a  little, 
incorrect.  It  is  generally  considered  that  the  best  conversion 
is  obtained  between  50° — 60°  C,  but  the  above  experiments 
prove  that  the  highest  yield  of  maltose  is  got  at  :i03  C.  by 
using  hydrofluoric  acid.  The  vigorous  diastatic  action  is  no 
doubt  due  to  the  fact  that  the  acid  used  almost  entirely 
checks  the  butyric  and  lactic  ferments,  so  fatal  to  diastase. 

— H.  T.  P. 


Diastase  considered  as  a  Mixture  of  Maltase  and 
Dextrinase.  H.  P.  Wijsmau,  jun.  Eeo.  des  trav.  (him. 
des  Pays-Bas.  1890,  9,  1. 

The  author  has  attempted  to  determine  whether  diastase  of 
malt  consists  of  two  different  enzymes  or  not.  He  explains 
the  transformation  of  starch  by  the  action  of  two  enzymes  ; 
one,  maltase,  which  converts  starch  into  maltose  and  erythro- 
dextrin,  and  the  other  dextrinase, which  converts  starch  into 
malto-dextrin  ;  erythrodextrin  being  further  acted  on  by 
maltase  and  converted  into  acrodextrin  and  maltodextrin 
being  converted  hy  maltase  into  maltose.  In  order  to  prove 
this  he  adds  to  a  gelatin  solution  some  of  Lintner's  soluble 
starch ;  this  yields  on  cooling  a  solid  transparent  jelly. 
This  is  cut  into  thin  sheets  and  small  quantities  of  diastase 
placed  on  them.  If  then  these  sheets  are  placed  in  iodine 
solution  the  gelatin  is  coloured  dark  blue  ;  in  the  diffusion 
field  of  the  diastase  there  is  formed  a  colourless  ring  ami 
around  this  a  violet  ring.  The  colourless  spot  is  where  both 
enzymes  have  acted,  the  violet  ring  where  the  maltase  alone 
has  diffused  and  acted. — A.  L.  S. 


Results  of  the  United  States  Government  Sugar  Experi- 
ments.    Eug.  and  Mining  J.  1890,  50,  6—7. 

In  1885  the  United  States  Department  of  Agriculture, 
under  direction  of  the  chief  chemist,  Dr.  H.  W.  Wiley,  began 
a  scries  of  experiments  in  the  manufacture  of  sugar  from 
sorghum  cane.  The  main  idea  was  to  adapt  the  diffusion 
process  which  had  been  so  successfully  applied  to  sugar 
beets  in  Europe  to  the  working  of  cane. 

In  order  to  make  these  experiments  on  such  a  scale  as  to 
be  of  practical  value,  this  work  was  undertaken  in  con- 
junction with  the  large  sugar  works  at  Fort  Scott,  Kan. 
The  first  machinery  was  either  imported  from  Germany  or 
built  from  European  plans,  but  it  was  found  that,  owing  to 
the  fibrous  nature  of  the  cane,  neither  the  cutting  machinery 
nor  tin-  diffusion  batteries  would  work  successfully. 


It  was  also  found  necessary,  in  order  to  compensate  for 
the  additional  water  added  to  the  juice  by  the  diffusion 
process,  to  provide  evaporating  appliances  that  would  not 
only  be  more  economical,  but  also  of  correspondingly 
greater  capacity  than  what  was  hitherto  used  with  the  more 
concentrated  mill  juice  from  the  rolls. 

The  results  of  these  experiments  proved  very  successful, 
ami  attracted  a  large  number  of  people  who  were  interested 
in  the  sugar  industry.  France,  Germany,  Austria,  Algiers, 
and  Chili  sent  representatives,  and  delegates  from  a  number 
of  Sugar  Planters'  Associations  were  present  during  the 
progress  of  these  experiments. 

It  was  singularly  fortunate  that  these  sugar  works  were 
built  adjoining  the  extensile  works  of  the  Fort  Scott. 
Foundry  and  Machine  Works  Company,  whose  manage- 
ment had  an  extensive  experience  in  the  field  of  practical 
sugar  making,  and  the  improvements  brought  out  by  that 
enterprising  company  during  the  last  few  years  may  justly 
be  said  to  be  the  beginning  of  a  new  epoch  in  the  history  of 
sugar  production  in  this  country. 

A  series  of  attempts  had  heretofore  been  made  to  introduce 
diffusion  in  Louisiana,  hut  all  failed,  owing  to  the  difficulty 
of  reducing  the  cane  to  a  sufficiently  tine  condition  to  effect 
a  good  extraction  of  the  sugar. 

The  cutters  built  by  the  German  manufacturers  that 
worked  well  on  beets  were  found  to  have  hut  a  fraction  of 
the  same  capacity  when  applied  to  cane,  and  the  knives 
were  constantly  clogging,  owing  to  the  tough  fibre  of  the 
cane.  Moreover,  they  had  to  he  fed  by  hand,  making  the 
operation  very  laborious  and  expensive. 

The  cutting  machinery  built  by  the  Foil  Scott  Foundry 
and  Machine  Works  Company  overcomes  all  these  difficulties. 
All  that  has  to  be  done  is  to  place  the  cane  on  an  endless 
carrier,  and  the  tine  cane  chips  are  delivered  into  the  cells 
of  the  diffusion  battery  without  any  further  manual  labour. 
Moreover,  the  capacity  of  these  cutting  machines  is  almost 
unlimited,  a  number  having  been  built  with  a  capacity  of 
500  tons  of  cane  per  day. 

One  of  the  most  important  features  is  the  multiple  safety- 
dead  knife,  which  is  so  arranged  that  it  will  at  once  yield 
and  let  through  any  hard  substance  like  iron  without  any 
injury  to  the  cutter.  Last  year  all  other  cutting  devices 
were  abandoned,  and  the  above-described  cutters  are  now 
used  in  every  sugar  factory  in  this  country  where  diffusion 
has  been  adopted. 
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The  diffusion  batteries  have  also  been  greatly  improved 
by  these  manufacturers,  one  of  the  most  important  of 
their  improvements  being  the  working  of  the  heavy  doors 
by  the  use  of  hydraulic  cylinders,  this  work  having  pre- 
viously been  done  by  manual  labour. 

A  more  recent  improvement,  but  of  still  greater  importance, 
is  their  new  heating  arrangement,  by  which  the  heat  in  the 
battery  can  be  kept  up  independent  of  the  circulation,  and 
by  the  aid  of  which  the  juice  in  the  battery  may  be  kept 
above  the  temperature  where  fermentation  can  take  place, 
if  for  any  reason  the  work  should  be  suspended  for  a  few 
hours. 

In  the  field  of  evaporation  the  Fort  Scott  Foundry  has 
also  produced  much  higher  results,  and  the  apparatus  it 
manufactures  for  this  purpose  is  radically  different  from 
that  which  lias  been  commonly  in  use.  and  has  shown  a 
degree  of  economy  and  efficiency  not  heretofore  attained  by 
any  evaporating  device. 

In  the  so-called  standard  double  or  triple  effect  evapora- 
tors, the  heating  surface  is  similar  to  a  vertical  tubular 
boiler,  the  liquid  to  be  evaporated  being  on  the  inside  of  the 
tubes.  This  necessitates  a  deep  body  of  liquor  being  from 
four  to  eight  feet  deep  ;  and  the  liquid  being  confined  inside 
the  tubes,  the  vapour  meets  with  a  great  deal  of  resistance. 
Moreover,  the  lime  which  had  been  used  for  clarifying  the 
juice  produces  a  deposit  on  the  inside  of  the  heating  tubes, 
where  it  adheres  very  firmly  and  causes  much  trouble  and 
loss  of  heat  and  capacity. 

In  the  apparatus  manufactured  by  the  Fort  Scott  Foundry 
and  Machine  Works  ( Company  this  construction  has  been 
reversed.  The  heating  tubes  are  horizontal.  The  evapor- 
ation takes  place  from  the  outside  of  the  tubes,  causing  any 
deposit  to  be  easily  detached.  The  heating  tubes  are 
inserted  in  such  a  manner  that  they  can  easily  be  removed, 
all  joints  being  made  by  a  very  effective  packing  device. 
The  heating  surface  can  also  be  readily  cleaned  on  both 
sides,  and  thus  the  deposit  caused  by  lubricating  oils  from 
exhaust  steam  can  be  removed,  which  otherwise  soon 
reduces  the  efficiency  of  an  apparatus. 

Another  very  important  feature  in  the  construction  is  that 
the  apparatus  can  at  any  time  be  enlarged  to  any  desired 
capacity  by  simply  adding  more  shelves,  and  no  change  in 
foundations  or  in  the  original  plan  is  necessary. 

In  evaporating  appliances  that  produce  the  evaporation 
by  causing  the  liquid  to  be  evaporated  to  pass  through  a 
series  of  tubes  in  the  form  of  spray,  or  run  down  the  inside 
or  outside  of  the  tubes  in  a  thin  film,  great  loss  is  occasioned 
by  the  small  particles  of  juice  becoming  entangled  with  the 
escaping  vapour  and  loss  of  sugar  and  discolouration  takes 
place  owing  to  parts  of  the  heating  surface  being  at  times 
bare.  The  heating  tubes  we  are  describing  being  entirely 
submerged  in  the  apparatus,  these  troubles  are  entirely 
overcome,  while  the  great  efficiency  due  to  shallow  evapor- 
ation is  retained.  The  liquid  to  be  evaporated  is  only  four 
inches  deep,  and  this  depth  of  liquor  is  regulated  automa- 
tically so  as  to  be  just  deep  enough  to  cover  the  tubes. 

The  heating  surface  is  also  divided  into  compartments, 
which  gives  the  apparatus  a  large  evaporating  surface. 
This,  together  with  the  shallow  evaporation,  gives  a  very 
high  efficiency,  and  the  amount  of  water  evaporated  per 
square  foot  of  heating  surface  is  nearly  four  times  greater 
than  the  best  results  obtained  with  the  vertical  tube 
apparatus.  The  flow  of  liquor  through  the  apparatus  is 
continuous,  so  that  liquor  flows  in  at  one  end  of  the 
apparatus  and  out  at  the  other  at  any  desired  density. 

The  evaporating  apparatus  is  made  to  work  from  a  single 
to  a  quadruple  effect,  and  has  been  adapted  to  the  evapora 
tion  of  all  classes  of  liquors,  more  especially  for  the 
evaporation  of  cane  or  beet  juice,  glucose  liquors,  packing 
house  tankage,  and  tan  bark  extracts.  The  firm  has  also 
modified  the  apparatus  so  as  to  make  it  perfectly  adapted 
to  the  manufacture  of  salt,  and  the  fuel  necessary  to  pro- 
duce the  salt  has  been  reduced  75  per  cent,  as  compared 
with  what  is  used  by  the  open  pan  process,  and  the  manual 
labour  has  been  reduced  almost  in  the  same  proportion. 

The  salt  produced  is  also  of  very  superior  quality.  Instead 
of  flat  scale-like  crystals  produced  in  the  open  pans,  the 
crystals   are   regular   and   uniform,   and   of   much   greater 


purity,  and  the  most  superior  table  and  dairy  salt  is  pro- 
duced without  any  grinding,  screening,  or  other  subsequent 
operatioTi. 

The  great  merit  of  this  evaporating  apparatus  is  shown 
by  the  fact  that  three-fourths  of  all  the  contracts  made  in 
Louisiana  this  year  for  multiple  effects  have  been  awarded 
to  the  Fort  Scott  Foundry  and  Machine  Works  Company. 

One  triple  effect  which  the  company  is  now  building  lor 
the  Oaffrey  Central  Sugar  Refinery  at  Franklin,  La.,  will  be 
the  largest  evaporating  apparatus  in  the  United  States.  It 
will  evaporate  one  million  pounds  of  water  per  day,  and  is 
guaranteed  to  evaporate  three  pounds  of  water  for  every 
pound  of  steam  delivered  from  the  steam  boilers  into  the 
apparatus. 

By  the  use  of  an  apparatus  consisting  of  six  effects,  it  is 
claimed  to  be  possible  to  evaporate  six  pounds  of  water  for 
each  pound  of  steam  introduced  into  the  apparatus,  this 
being  rendered  feasible  by  the  very  shallow  evaporation  and 
large  evaporating  surface,  and  it  is  said  that  this  claim  is 
fully  sustained  by  the  performance  of  their  evaporators 
erected  on  several  plantations  last  year. 


PATENTS. 


A  Process  or  Method  of  Extracting  Sugar  from  Sugar 
Cane  or  other  Sugar-Yielding  Substances,  and  Apparatus 
for  the  Purpose.  A.  Chapman,  Liverpool.  From  C.  A. 
Mattley,  St.  Lucia,  West  Indies.  Eng.  Pat.  12,021, 
July  29,  1889.     Sd. 

The  sugar  cane  or  other  sugar-yielding  substance  is  first 
thoroughly  disintegrated  by  a  crushing,  shredding,  grinding, 
or  other  mechanical  process,  and  the  saccharine  juice  is 
afterwards  removed  therefrom  by  displacement  by  means  of 
water  or  other-  liquid.  The  latter  operation  is  carried  on 
preferably  in  a  tall  cylindrical  vessel  provided  with  a  false 
bottom  and  also  with  a  true  bottom  which  opens  with  a 
hinge  for  facilitating  the  removal  of  the  exhausted  pulp. 
The  pulp  is  filled  into  this  vessel  on  to  the  false  bottom  and 
water  is  added  at  the  top  through  a  perforated  plate  until 
all  the  liquor  is  driven  out  through  a  cock  at  the  bottom  of 
the  vessel. — A.  J.  K. 


Apparatus  for  Estimating  the  Quantity  of  Glucose  or 
drape  Sugar  in  Fluids.  A.  W.  Gerrard,  London.  Eng. 
Pat.  18,856,  November  25,  1889.     id. 

See  under  XVIIL,  page    774. 


Improvements  in  the  Manufacture  or  Production  of  Pair 
or  Pefined  Sugar,  and  Apparatus  to  be  used  therein. 
A.  Fairgrieve,  Edinburgh.  Eng.  Pat.  1247,  January  23, 
1890.     Sd. 

In  the  production  of  dry  sugar  from  the  purified  liquor  of 
the  refinery  or  manufactory  the  following  process  is  adopted. 
Concentration  is  effected  in  a  closed  pan  under  vacuum  as 
speedily  and  at  as  low  a  temperature  as  possible.  Having 
reached  the  "  proof "  point  without,  however,  allowing 
grain  to  form,  and  the  pan  being  full  up  to  the  practical 
working  limit,  feeding  is  discontinued  and  the  vacuum 
gradually  lowered  to  zero  in  such  a  manner  as  will  main- 
tain the  contents  of  the  pan  at  "  proof "  point.  The 
increasing  temperature  due  to  the  falling  vacuum  should 
never  be  allowed  so  to  thin  the  "  liquor  "  as  to  cause  it  to 
froth.  Neither  should  the  liquor  be  allowed  to  become 
so  thick  as  to  force  grain  to  separate  out.  The  masse- 
cuite  is  now  ready  for  the  drying  apparatus,  which  must 
be  thoroughly  heated  before  use.  The  massecuite  is  run 
into  the  pan,  which  is  jacketed  with  steam  at  15  lb.  pressure, 
to  the  depth  of  about  tj  in.,  and  well  stirred  with  arms 
which  revolve  at  about  40  or  50  revolutions  per  minute. 
By  this  means  the  massecuite  is  rapidly  and  continuously 
turned  over  and  over  and  exposed  to  the  action  of  the  heat 
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and  air.  It  quickly  changes  from  the  viscous  state  in 
which  it  enters  the  pan  into  that  of  a  dry  free  sugar  in  a 
very  fine  state  of  division,  as  fine  as  flour,  and  well  suited 
to  its  economical  use  in  consumption.  Lumps  formed  in 
the  drying  are  broken  up  by  rollers  attached  to  each 
alternate  arm.  Twenty  or  thirty  minutes  suffices  for  the 
mixing  and  drying  operations.  The  sugar  is  now  dis- 
charged into  a  set  of  sieves  set  vertically  one  above  another 
and  below  the  drying  apparatus.  Besides  the  usual  hack 
and  forward  action  the  sieves  are  so  arranged  us  to  slightly 
oscillate  and  "  dump  "  after  the  manner  of  the  self-acting  I 
machine  for  arranging  wooden  match  sticks  in  the  sets 
for  heading.  Advantages  claimed  for  this  process  over 
the  one  usually  adopted  are  extreme  simplicity  and 
economy,  saving  in  cost  of  plant,  space,  fuel  and  hand 
labour.  The  resulting  product  is  in  the  form  of  "flour," 
instead  of  being  grainy  as  usual.  The  apparatus  required 
is  described  by  aid  of  drawings. — A.  J.  K. 


Improved  Process  for  the  Manufacture  of  Sugar.  ('. 
Steffen,  Vienna,  Austria.  Eug.  Pat.  3589,  March  6, 
1890.     8d. 

In  the  evaporation  of  sugar  in  a  vacuum  pan  liquor  of  good 
quality  is  first  run  in,  which  produces  a  crop  of  crystals 
and  a  syrup  less  pure  than  the  original  liquor,  A  liquor  is 
now  run  in  of  the  same  purity-coefficient  as  the  syrup 
in  the  pan,  with  the  result  that  the  crystals  are  enlarged 
and  a  still  more  impure  syrup  is  formed  as  a  mother-liquor. 
This  is  again  fed  by  a  liquor  of  same  purity-coefficient 
as  the  mother-liquor,  into  which  it  is  run,  and  the  process 
is  carried  on  until  finally  a  very  impure  liquor  is  fed  in. 
It  is  claimed  that  better  results  arc  obtained  by  this  process 
than  by  feeding  continuously  with  liquor  of  a  uniform 
purity,  anil  the  process  is  applied  both  in  the  factory  and 
in  the  refinery. — A.  J.  K. 


Improvements  in  lite  Method  of  and  Apparatus  for  the 
Manufacture  of  Starch  and  the  Treatment  of  the  Residues 
obtained  tkerei7i  for  Various  Purposes.  S.  Spit/.er, 
New  York,  U.S.A.     Eng.  Pat.  4181,  March  17,  1890.    Sd. 

The  process  consists  of  a  method  of  preparation  of  starch 
by  means  of  water  only,  without  the  use  of  any  acids  or 
other  chemicals.  The  grain  is  first  softened  by  steeping 
in  water,  and  is  then  conveyed  to  a  pair  of  crushing  rollers 
geared  so  as  to  produce  friction  by  their  surfaces  travelling 
at  different  velocities.  From  the  crushing  rollers  the  grain 
passes  to  a  separating  apparatus  which  consists  of  a  \esscl 
with  a  false  lining,  through  the  perforations  of  which  the 
starch  is  forced  by  revolving  heaters  into  an  outer  vessel. 
From  tie-  (utter  vessel  the  starch  milk  is  conveyed  into  a 
series  of  sieves  arranged  vertically  so  that  the  starch  flows 
through  the  coarser  sieve  into  a  fiuer  one  and  so  on,  thereby 
removing  any  remaining  husk,  bran  or  other  foreign  matter. 
From  the  bottom  sieve  tlte  starch  liquor  flows  away  into  a 
settling  tank,  where  the  pure  white  starch  separates  out. 
It  is  afterwards  dried  and  is  ready  for  the  market.  The 
bran  and  husk  being  quite  free  from  injurious  chemicals, 
can  be  worked  up  into  a  good  food  for  cattle,  and  the 
gummy  matters  separated  and  made  into  glue  or  paste. 
Drawings  of  the  plant  used  are  give. — A.  J.  K. 


FltRATCM. 

This  Journal,  page  527,  2nd  col.,  delete  line  46- 
to  obtain  i-mannonic  acid." 


XVII.-BKEWING,  WINES,  SPIEITS,  Etc. 

Sake-Brewing  in  Japan.     M.  Ikuta.     ('hem.  Zeit.  14,  439. 

Sake  is  a  very  popular  drink  in  Japan,  it  is  prepared  from 
rice  by  fermentation,  the  manufacture  being  carried  on 
from  September  to  February  only,  as  in  the  summer  the 
fermentation  cannot  be  properly  controlled.  It  is  a  pleasant 
light  yellow  liquid,  smelling  of  alcohol,  its  specific  gravity 
is  about  0- 99  and  contains  on  an  average  15  per  cent,  of 
alcohol. 

The  manufacture  takes  place  in  three  stages. 

1.  Preparation  of  Koji. — The  finest  rice  is  boiled  in  an 
iron  kettle  with  sufficient  water  to  soften  it  ;  after  cooling 
it  is  brought  into  the  koji  chamber,  the  outside  walls  of 
which  are  covered  with  earth  and  the  interior  with  straw, 
by  which  means  the  temperature  of  the  interior  is  kept  up. 

The  rice  is  here  mixed  with  a  little  moyaschi  (a  yeast 
obtained  from  a  previous  fermentation)  and  remains  in  the 
chamber  for  two  days,  by  which  time  most  of  the  starch  of 
the  rice  is  converted  into  dextrose  and  it  is  then  called  koji. 

2.  Preparation  of  Motoh. — Koji,  fresh  boiled  rice,  and 
water  are  mixed  iu  a  wooden  vat  in  the  proportion  to  form 
a  thin  paste.  Wooden  casks  containing  warm  water  are 
placed  in  this  liquid  every  day ;  after  one  or  two  days  a 
frothy  fermentation  takes  place,  which  is  allowed  to 
continue  30—40  days,  during  which  time  the  temperature 
rises  to  37°  C. ;  at  the  end  of  the  period  the  liquid  contains 
10  per  cent,  of  alcohol  and  is  called  motoh. 

3.  The  Third  Stage. — Freshly  boiled  rice,  koji,  and 
motoh  are  mixed  with  a  little  water.  The  mixture  ferments 
a  little,  but  without  appreciable  rise  in  temperature.  As 
soon  as  the  froth  ceases  to  form  on  the  surface,  i.e.,  in 
8 — 10  days,  the  process  is  finished. 

The  fermented  fluid  is  filtered  through  cotton  bags  and 
put  into  casks  and  allowed  to  stand  till  clear.  It  is  then 
heated  in  an  iron  vessel  to  44"  C.  and  is  then  run  into  casks. 

The  residue  remaining  in  the  cotton  sacks  has  been  used 
from  time  immemorial  in  Japan  for  tlte  manufacture  of 
vinegar. — A.  L.  S. 


Communication  from  Guayaquil.  The  Quality  of  the 
Spirit  obtained  from  the  Sugar  Cane.  ('.  Monhcim. 
Chem.  Zeit.  14,  439. 

By  the  use  of  modern  plant  it  is  quite  possible  to  obtain 
a  spirit  of  fair  quality.  In  the  interior  of  Ecuador  the 
most  primitive  form  of  still  is  in  use  and  the  product  is 
very  impure.  It  is  used  in  the  manufacture  of  liqueur, 
cognac,  &c.  The  liquors  prepared  from  this  impure  alcohol 
have  more  terrible  intoxicating  effects  than  any  other  that 
the  author  is  acquainted  with,  being  much  worse  than  the 
crude  spirit  from  potatoes,  grain,  &c  This  alcohol  retains 
it>  noxious  impurities  with  more  tenacity  than  any  other 
crude  spirit  and  there  seems  to  be  no  satisfactory  way  of 
purifying  it. — A.  I..  S. 


Contributions  to  tin-  Knowledge  of  the  Composition  of 
Wort  and  Peer.  II.  Klion.  Zeits.  f .  angew.  Chem.  1890, 
291—298,  and  821—326. 

I.  The  Determination  of  the  Solid  Extract.  —  A  wi  ighed 
quantity  of  the  beer  or  wort  of  known  specific  gravity 
is  introduced  into  a  small  stoppered  glass  weighing  tube 
40  mm.  diameter  and  35  mm.  high.  This  is  placed  in  tin 
oven,  the  temperature  of  which  is  kept  at  about  'j7  C.  bi 
a  steam  jacket  ;  the  oven  is  hermetically  closed  and  is 
connected  with  a  water  injector  pump.  By  admitting  a 
proper  quantity  of  air  through  a  second  tube  tin-  pressure 
in  the  oven  is  maintained  at  about  250  mm.  of  mercury. 
The  water  quickly  evaporates  from  tile  wort,  and  when 
most    of     it    has     been    driven    off     lite    supply    of    air    is 
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further  diminished  until  the  pressure  within  falls  to 
35 — 45  mm. ;  the  small  quantity  of  air  which  is  still 
admitted  is  tirst  dried  by  sulphuric  acid.  The  residue 
in  the  tube  froths  up  and  soon  dries.  The  tube  is  weighed 
at  intervals  until  it  ceases  to  lose  weight  after  4— 5  hours 
further  heating.  This  usually  takes  10 — 15  hours.  The 
author  has  satisfied  himself,  by  making  eupric  reduction 
determination  before  and  after  drying,  that  the  wort  suffers 
practically  no  decomposition  by  this  treatment. 

The  results  obtained  are  considerably  lower  than  those 
obtained  by  previous  observers  (Schulze  and  Ostermann, 
Zeits.  f.  das  ges.  Brauw.  1878,  248  ;  1883,  10  ;  and  Bailing, 
Die  Bierbrauerei,  3  Aufl.  1865,  128).  This  is  due  to  the 
fact  that  these  observers  dried  their  extracts  imperfectly, 
Schulze  working  with  a  stream  of  air  at  70° — 75D,  at  which 
temperature  maltose  does  not  lose  its  water  of  crystallisa- 
tion. The  author  has  made  determinations  with  hopped 
and  unhopped  wort  and  beer  residues,  and  finds  that  the 
same  table  will  apply  to  all.  The  table  given  below  is 
abbreviated  from  the  one  accompanying  the  paper : — 


Extract  in  100  cc. 
Wort  ;it  15"  C. 

Factor. 

„      „     15° 
Sp.  Gr.  jjo 

Grms. 
25 

397-0 

1  '09923 

20 

393-0 

1-07900 

15 

899-0 

1-03985 

10 

100-0 

1-04000 

5 

401- 0 

1-02003 

1 

101-8 

ronton 

Sp.  Gr.  jjb 

Extract 

in  inn  cc. 
Wort. 

Extract 
in  100 
Grms. 
Wort. 

s,g,|: 

Extract 

in  loo  cc. 

Wort. 

Extract 

in  loo 

<;nns. 
Hurt. 

1-0990 

24-91 

22-69 

1-0760 

19-09 

17-71 

1-09S0 

24-63 

22-13 

1-0750 

18-83 

17-52 

1-0970 

24-18 

22 '27 

1-0740 

13-58 

17-30 

1-0960 

24-17 

22-05 

1-0730 

18-33 

17-08 

1-0950 

23-92 

21-84 

1-0720 

18-07 

16-86 

1-0940 

23-66 

21-63 

1-0710 

17-82 

16-64 

1-0930 

23-41 

21-12 

1-0700 

17-57 

16-42 

1-0920 

23-15 

21-20 

1-0690 

17-31 

16-20 

1-0910 

22-90 

20-99 

l-ooso 

17-C6 

15-97 

1-0900 

22-04 

20-77 

1-01370 

16-81 

15-75 

1-0390 

22-39 

20-56 

1-0660 

16-55 

15-53 

L-08SO 

22-13 

20-31 

1-0S50 

16-30 

15-31 

1-0870 

21-88 

20-13 

1-0040 

16-05 

15-08 

1-0SG0 

21-63 

19-91 

1-0030 

15 -SO 

14-86 

1-0850 

21-37 

19 'Tn 

1-0620 

15-54 

14-64 

1-0S40 

21-12 

19-48 

1-0610 

15-29 

14-41 

1-0830 

20-86 

19-26 

ronoo 

1501 

14-19 

1-0820 

20-61 

19-05 

1-0590 

14-79 

13-96 

rosio 

20-36 

18-83 

1-05S0 

lf53 

13-74 

1-0800 

20-10 

18'61 

1-0570 

14-28 

13  51 

1-0790 

19-85 

18-39 

1-0560 

14-03 

13-28 

1  07S0 

19-59 

is-is 

1-0550 

13-78 

1300 

1*0770 

19-34 

17-96 

1-0540 

13-52 

12-8  j 

15° 
Sp.  Gr.  j^ 

Extract 

in  100  cc. 

Wort. 

'  Extract 
in  100 
Grras. 
Wort. 

Sp.Gr.15o 

Extract 

in  100  cc. 

AVort. 

Exi  racl 

in  loo 
Grms. 

Wort. 

1-0530 

13-27 

12-60 

1-0260 

0-49 

6-32 

1-0520 

13-02 

12-33 

1-0250 

6-21 

U-09 

1-0510 

12-77 

12-15 

1-0210 

5-99 

5-85 

1-0500 

12-52 

11-92 

1-0230 

5-71 

5-01 

1-0490 

12-26 

11-69 

1-0220 

5-49 

5-37 

1-0430 

12-01 

11- 46 

1-0210 

5-21 

5-13 

1-0170 

11-76 

11-23 

1-0200 

4-99 

4-89 

1-0460 

11-51 

n-oo 

1-0190 

4-71 

4-65 

1-0150 

11-26 

10-77 

1-0180 

1-19 

4-41 

1-0410 

11-01 

10-51 

1-0170 

4'2t 

1-17 

1-0130 

10-75 

10-31 

1-0160 

3-99 

S-93 

1-0(21) 

10  50 

10-08 

1-0150 

8-74 

3-68 

1-0410 

W25 

9-85 

1-0140 

3-49 

3-11 

1-0400 

WOO 

9-62 

1-0130 

8-24 

3-20 

1-0390 

9-75 

9-38 

10120 

2-99 

2-95 

1-0380 

9-50 

9-15 

1-0110 

2-71 

271 

1-0370 

9-25 

S'92 

1-0100 

2-19 

2-17 

1-0360 

9-00 

8-03 

1-0090 

2-2t 

2 '22 

1  0350 

8-74 

8-45 

1-0080 

1-99 

1-98 

1-0340 

8  "49 

8-21 

T0070 

1-74 

1-73 

1-0330 

8-21 

7-98 

l-oooo 

1-49 

1'ls 

1-0320 

7 '99 

7-74 

1-0050 

1-21 

1-21 

1  0310 

7-74 

7-51 

1-0010 

1-00 

0-99 

1-0300 

7'49 

7-27 

1-0030 

0-75 

0  71 

1-0290 

7-21 

7-0t 

1-0020 

0T.O 

0-50 

1-0280 

6-99 

o-so 

1-0010 

0-25 

0'25 

1-0270 

6-71 

6-56 

II.  (a.)  The  Determination  of  Maltose  in  Wart  and 
Beer. — The  usual  method  for  determining  maltose  in  wort 
and  beer  is  to  determine  the  cupric-reducing  power  and  to 
calculate  this  as  all  due  to  maltose.  The  author  considers 
that  other  reducing  bodies  are  present  in  these  liquids  and 
that  consequently  the  method  gives  erroneous  results.  It- 
some  wort  be  sterilised  and  then  fermented  at  25°  C.  witli  a 
pure  cultivation  of  saecharomyc.es  eerevisi.T  until  the 
fermentation  is  completed,  it  is  found  that  the  solution  still 
possesses  a  reducing  power ;  the  author  has  set  himself  to 
determine,  (1)  if  the  sugar  which  has  fermented  be  all 
maltose  and,  (2)  if  the  reducing  power  remaining  after 
fermentation  be  due  wholly  or  in  part  to  maltose.  A  definite 
quantity  of  wort  is  fermented  with  a  pure  cultivation  of 
saccharomyces  cerevisix  and  the  following  factors  are 
determined  both  before  and  after  fermentation  : — Specific 
gravity,  which  gives  by  the  tables  above,  the  total  solids; 
the  reducing  power,  determined  gravimetrically,  and  the 
saiiie  after  boiling  with  dilute  hydrochloric  acid  which 
converts  all  maltose  and  dextrin  into  dextrose.  Several 
experiments  of  this  kind  were  made,  of  which  the  following 
may  be  considered  a  fair  specimen. 


Before  Fermentation. 

17  Days  after. 

Diffcrcnc  . 

Sp.Rr 

..       1'05059 

1-02144 

Extract  ... 

..     13-40 

5-21 

S'25 

Reduct  i"ii 

..       9  133 

1-208 

S'23 

Dextrose  . . 

..     13'09 

I'.'.ll 

8'5St-    15  11 
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AH  the  experiments  indicated  that  the  sugar  which  had 
fermented  was  all  maltose.  Of  these  three  processes  for 
determining  maltose,  the  author  considers  the  fermentation 
one  the  best,  the  difference  between  the  amount  of  extract 
before  and  after  fermentation  will  always  be  greater  than  the 
amount  of  maltose  fermented,  as  part  of  the  maltose  and 
other  matter  is  used  up  in  the  growth  of  the  yeast,  which  is 
filtered  out.  A  correction  therefore  should  be  applied  for 
this,  which  the  author  is  engaged  in  determining. 

The  second  method  by  determining  the  decrease  in 
reducing  power  the  author  does  not  consider  sharp  enough. 

The  third  method  by  estimating  the  amount  of  dextrose 
produced  by  boiling  with  hydrochloric  acid  both  before  and 
after  fermentation  is  open  to  the  same  objection  as  the 
second,  and  also  owing  to  the  fact  that  other  bodies  besides 
maltose  produce  dextrose  under  these  conditions,  and  the 
amount  of  dextrose  produced  from  these  bodies  appears  to 
increase  after  fermentation. 

It  is  evident  that  in  order  that  the  Hist  method  may  be 
adopted  it  must  be  shown  that  all  the  maltose  is  destroyed 
when  the  fermentation  has  stopped,  i.e.,  that  the  reducing 
power  which  the  beer  still  possesses  after  complete  fermen- 
tation is  not  due  to  maltose.  This  the  author  has  done  as 
follows :  two  portions  of  the  same  wort  were  fermented 
completely  by  a  pure  yeast  ;  when  the  fermentation  had 
stopped  one  of  the  liquids  was  analysed,  but  to  the  other  a 
small  quantity  of  pure  maltose  was  added,  when  a  brisk 
fermentation  took  place.  After  this  second  fermentation  was 
finished  the  liquid  was  analysed  and  found  to  have  the  same 
composition  as  the  first,  thus  showing  that  whatever 
remained  in  it  was  not  free  maltose. 

In  converting  dextrin  and  maltose  into  dextrose,  the 
author  has  found  that  the  best  proportions  are  1*5  per  cent, 
extract  solution  and  one-twentieth  volume  of  hydrochloric 
acid  sp.  gr.  1*  19,  heated  in  boiling  water  for  three  hours. 

(b.)  The  Value  of  the  Maltose  Determination  in 
Practical  Brewing. — It  may  generally  be  considered  that 
the  amount  of  maltose  in  beer  should  not  exceed  certain 
limits,  and  so  a  knowledge  of  the  amount  of  maltose  remain- 
ing after  fermentation  is  very  useful,  as  if  too  large  a 
quantity  be  present  the  beer  cannot  have  been  properly 
fermented,  and  therefore  will  not  he  stable. — A.  L.  S. 


On    Cider    and    Perry.       P.   Kulisch.       Landw.    Jahrb, 
1890,  83. 

Cider  and  perry  have  many  points  of  resemblance  in  their 
chemical  composition.  The  common  idea  that  the  latter 
contains  more  sugar  than  the  former  is  erroneous,  the 
larger  proportion  of  acid  in  cider  masking  the  taste  of  the 
sugar.  The  total  soluble  matter  is  higher  in  perry  than 
in  cider,  as  a  rule,  and  it  also  contains  more  tannin.  The 
author  discusses  the  question  of  distinguishing  chemically 
between  true  wine  made  from  grapes  and  that  derived 
from  other  fruit.  The  characteristic  difference  appears  to 
be  the  absence  of  tartaric  acid  free  and  combined  in  cider 
and  perry  ;  other  differences  exist  and  are  useful  in  aiding 
judgment,  but  are  not  separately  conclusive.  For  example, 
the  percentage  of  alcohol  in  a  fruit  wine  is  lower  than  is 
met  with  in  a  genuine  grape  wine  except  in  very  poor  years ; 
further,  the  proportion  of  acid  is  not  correspondingly  high, 
while  the  rest  of  the  soluble  matter  as  well  as  the  percentage 
of  ash  is  higher  than  in  a  grape  wine,  and  the  ash  itself 
is  poorer  in  phosphoric  acid.  At  tin-  same  time  the  total 
nitrogen  in  the  fruit  wine  is  lower  than  in  the  other.  No 
safe  deductions  can  be  made  in  the  case  of  doctored  or 
fortified  fruit  wine,  as  the  introduction  of  a  little  genuine 
wine  renders  useless  the  one  certain  test,  viz.,  the  absence 
of  tartaric  acid. — 1',.  !>• 


Some  Chemical  Properties  of  on  Alcoholic  Extract  of 
Brewers'  Yeast.  J.  de  Key-Pailhade.  Bull.  Soc.  ('him. 
1890,  3,  171—174. 

An  alcoholic  extract  of  brewers'  yeast  is  prepared  by 
mixing  washed  and  pressed  yeast  with  an  equal  volume  of 
alcohol  of  86  per  cent.;  the  mixture  is  filtered,  a  clear 
yellow  liquid,   containing   about    16  per  cent,   of  alcohol, 


being  obtained.  When  5  cc.  of  this  extract  are  placed  in  a 
test  tube  along  with  1  grm.  of  washed  sulphur  or  1  cc.  of  a 
saturated  ethereal  solution  of  sulphur,  hydrogen  sulphide  is 
evolved,  as  is  shown  by  the  blackening  of  a  strip  of  paper 
moistened  with  lead  acetate.  The  name  of  pkilotkion  is 
given  to  the  substance  in  the  extract  which  possesses  this 
curious  property  of  causing  the  formation  of  hydrogen 
sulphide,  t  toe  litre  of  the  freshly  prepared  extract  produces 
in  mgrms.  of  hydrogen  sulphide.  After  exposure  to  the 
air  for  two  or  three  days  the  extract  loses  its  property  of 
generating  hydrogen  sulphide  from  sulphur,  or,  in  other 
words,  the  philotbion  i~  destroyed.  The  addition  of  small 
quantities  of  hydrochloric  or  sulphuric  acid  renders 
philothion  inactive  :  on  neutralising  the  acid,  the  activity  of 
the  philothion  is  restored.  When  the  extract  is  decolourised 
by  animal  charcoal  the  philothion  is  removed.  Alkalis 
hasten  the  destructive  action  of  oxygen  (air)  on  philothion, 
Philothion  is  found  in  most  animal  tissues  and  in  the  young 
and  active  parts  of  plants  ;  it  probably  plays  an  important 
physiological  part  in  the  living  cell. — E.  B. 


Wine  from  Dried  Grapes  and  its  Sickness  in  Total 
Nitrogen.  P.  Cazeneuve  and  L.  Ducher.  Bull.  Soc. 
Chim.  1890,  3,  514—518. 

The  problem  of  identifying  wine  made  from  dried  grapes 
ami  distinguishing  it  from  natural  wine  has  never  been 
solved.  So  recently  as  .Inly  30th,  1889,  the  International 
Congress  at   Paris  declared  that  there  was  no  process  for 

detecting  with  certainty  the  presence  of  wines  from  dried 
grapes,  in  natural  wine.  Various  unsuccessful  methods  have 
been  proposed,  such  as  determinations  of  the  Urvo-rotui  v  or 
dextro-rotary  power,  the  percentage  of  gum,  or  the  variety 
of  bacilli  present. 

The  authors  failed  to  confirm  (liraud's  supposition  that  a 
Uevo-rotary  unfermentable  principle  was  present  in  the  wine 
of  dried  grapes  ;  but,  considering  that  as  fruit  matures  its 
albuminoid  matters  increase,  they  believed  that  dried  grapes 
would  be  found  to  be  richer  in  nitrogen,  which  quality  might 
also  be  persistent  in  the  wine. 

To  determine  if  this  were  so,  5  cc.  of  wine  were  dried  on  a 
water-bath  with  plaster  ;  5  grms.  of  plaster  sufficed  for  dry 
wines,  but  10  grins,  were  required  for  sweet  wines.  The 
dried  residue  was  ignited  with  copper  oxide  according  to  the 
method  of  Dumas. 

The  results  were  as  follow  : — 

Nitrogen  in  Grms, 
Dry  white  wines —  per  Litre. 

Natural 0*275 

From  dried  grapes  (average  of  three  samples)  ...    ir^is 

Sweet  white  wines- 
Natural— 1st  sample flit,; 

2nd  sample 1*085 

From  dried  grapes— 1st  sample 1*510 

'2nd  sample 1*424 

3rd  sample 1*623 

Red  wines — 

Unclarified 0'8W 

Clarified 0"27ii 

Thus,  in  the  above  samples  of  sweet  wines,  there  is  a 
marked  increase  of  nitrogen  in  wine  from  dried  grapes! 
The  close  agreement  between  the  different  samples  is  note- 
worth)-.  The  authors  account  for  the  absence  of  difference 
between  the  dry  wines  bj  the  explanation  that  the  albums 
nous  matters  would  be  diminished  by  the  longer  fermenta- 
tion and  by  clarification  and  filtration.  The  effect  of 
clarification  is  shown  in  the  above  results  with  red  wines. 
—1).  A.  S. 

The  Vacuum  Method  of  Drying  Barley  and  Malt,  with  a 
Dual  Determination  of  the  Extract  in  /iter  and  Worts. 
('.  X.  Ivieber.     /.cits.  f.  d.  ges.  Brauw.  13,  97. 

Tin  author  makes  use  of  a  drying  apparatus  with  paraffin 
bath.  By  means  of  a  water  jet  pump  the  pressure  is  k«*pt 
down  to  20  mm.  of  mercury.  The  substance  to  be  dried  is 
contained  in  a  small  thin  glass   tube,  which  during  cooling 
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and  weighing  is  closed  by  a  well-fitting  glass  cap.  If  it  be 
required  to  dry  beer  or  worts  in  this  manner,  about  2  grms. 
of  filter-paper,  cut  into  strips,  are  introduced  into  the  tube 
and  about  5  cc.  of  the  liquid  dropped  on  top. 

Barley  at  110°  C,  under  a  pressure  of  40  mm.  of  mercury, 
continues  to  give  off  water  for  about  30  hours  ;  furthermore 
it  seems  that  the  barley  after  two  hours'  drying  loses  still 
0'87  per  cent,  of  its  original  weigbt,  independent  of  the 
original  moisture.  For  purposes  of  technical  analysis, 
therefore,  it  is  only  necessary  to  heat  for  two  hours  under 
the  above-mentioned  conditions  and  to  then  add  0' 87  per 
cent,  to  the  result  obtained. 

Malt  dried  under  the  same  conditions  is  slightly  decom- 
posed. The  differences  between  two  and  28-j  hours'  drying 
varied  from  1-02  to  1-03  per  cent.  The  author  propos<%  to 
dry  as  above  for  two  hours  and  take  the  result  obtained, 
without  correction,  as  this  is  identical  with  the  result 
obtained  by  (hying  in  an  air-bath  for  24  hours  at  105° — 
110°  C. 

In  determining  the  extract  of  worts  and  beers  at  20  mm. 
pressure  and  a  temperature  of  70°  C.  constancy  was  attained 
after  66  hours'  drying.  The  following  results  were  obtained 
with  beers  and  worts  ;  they  are  here  compared  with  the 
results  given  by  Schultze's  tables  at  17j°  C.  and  by  Balling's 
tables  at  15°  C.  : — 


Sohultze. 

Balling. 

Rieber. 

PerCent. 

14-10 

Per  Cent. 
13  68 

PerCent. 

13-38 

7-80 

7-01 

7-45 

5-65 

5-4.r, 

5-27 

— T.  L.  B. 

PATENTS. 

Improvements  in  the   Treatment  or  Preparation   of  /wee 
aud   other   Grain   or    Cereals  for  Brewing   and  other 

purposes,  and  in  Minns  or  Apparatus  employed  therein. 
A.  Perry,  London.     Eng.  Pat.  7909,  May  11,  1889.     lid. 

The  rice  or  grain  to  be  treated  is  ground  by  any  suitable 
means  and  washed  in  a  chamber  which  is  continually 
supplied  with  cold  water.  A  screw  conveyor  at  the  bottom 
of  this  chamber  transfers  the  grain  as  it  subsides  from  the 
water  to  one  end  of  the  apparatus  into  a  kind  of  well. 
From  thence  the  now  washed  grain  is  elevated  by  another 
screw  conveyor,  and  dropped  into  the  hopper  of  the  cooking 
apparatus.  From  this  hopper  the  grain  passes  into  a  long 
tapering  shaft,  which  is  surrounded  by  a  jacket  into  which 
high-pressure  steam  can  be  admitted.  The  grain  is  forced 
towards  the  narrower  end  of  the  shaft  by  means  of  a  screw 
conveyor  passing  along  its  centre.  The  feeding  end  of  the 
apparatus  is  provided  with  taps  which  convey  steam  aud 
hot  water  to  the  material  under  treatment  in  order  to  soften 
and  scald  it.  As  the  grain  approaches  the  narrow  end  of 
the  tube  it  is  compressed,  and  is  in  consequence  more 
readily  gelatinised  by  the  action  of  the  heat.  The  cooked 
material  issuing  from  the  end  of  the  apparatus  is  preferably 
converted  into  shreds  or  ribbons.  This  is  best  done  by 
forcing  it  by  means  of  pressing  blades  or  rollers  through  a 
die  or  grating  fixed  at  the  bottom  of  a  circular  chamber. 
The  shredded  grain  is  dried  by  any  suitable  means.  If 
desired,  vegetable  or  fruit  juices  or  colouring  matters  may 
be  mixed  with  the  grain  in  the  cooking  or  shredding 
apparatus.  Starch  may  also  be  added  in  the  shredding 
apparatus.  For  designs  and  full  description  of  the  various 
apparatus  above  referred  to,  the  original  specification  must 
be  consulted.— H.  T.  P. 


Improved  Apparatus  for  Cooling  or  Iceing  Beer  or  other 
Drinkables,  also  applicable  for  Warming  or  Mulling 
Liquids.  M.  T.  Xeale,  London.  Eng.  Pat.  10,506, 
June  28,  1889.     6</. 

"The   object   of   this    invention   is    a  cheap,    simple,  and 
expeditious  means  or  apparatus  for  iceing  or  cooling  hect- 


or other  drinkables"  chielly  for  use  in  public-houses  or 
hotel  bars.  The  liquid  to  be  codled  flows  through  a  tube 
or  coil  contained  in  a  vessel  filled  with  a  freezing  mixture, 
and  the  vessel  is  coated  with  felt  on  the  outside.  By 
replacing  the  freezing  mixture  by  hot  water  liquids  may  bo 
warmed  or  "  mulled  "  in  the  same  apparatus. — A.  J.  K. 


An  Improved  Method  of  Facilitating  the  Drying  of 
Distillers'  Spent  Wash  aud  similar  Mailer.  E.  Larsen, 
London.     Eng.  Pat.  10,740,  July  3,  1889.     id. 

The  invention  consists  in  the  addition  of  some  light  bulky 
substance,  such  as  husks  from  oats,  rice  cones,  malt  coombs, 
or  brewers'  grains,  to  the  "wash,"  which  is  previously  dried 
as  much  as  possible  by  settling  and  pressing.  The  mixture 
thus  formed  is  easily  completely  dried  by  means  of  any  of 
the  ordinary  machines  commonly  used  for  drying  grains, 
&c.  The  grains  or  cones  added  are  then  removed  by 
sifting,  aud  maybe  used  again  for  a  fresh  portion  of  "  spent 
wash."— H.  T.  P. 


Improvement  in  Apparatus  for  the  Treatment  of  Yeast. 
T,  Yogel,  Saalfeld,  Germany.  Eng.  Pat.  10,764,  July  3, 
1889.     Sd. 

The  object  of  this  apparatus  is  the  aeration  of  yeast  by 
forcing  through  it  air  in  a  finely-divided  state.  The  special 
advantage  claimed  for  the  machine  is  that  it  can  be  easily 
cleaned  as  the  separate  parts  can  be  readily  dismounted  for 
cleaning  purposes.  Full  description  is  given  with  reference 
to  drawings. — A.  J.  K. 


A  Process  for  Purifying  Alcohol,  Wine,  and  other 
Alcoholic  Liquids  and  Beverages.  P.  C.  Rousseau, 
M.  J.  de  Chanterac,  and  M.  J.  D.  A.  de  la  Baume,  Paris, 
France.     Eng.  Pat.  12,186,  July  31,  18S9.     id. 

According  to  this  invention  alcoholic  liquids  are  freed 
from  impurities  by  treatment  with  a  basic  tartrate  followed  by 
a  hyposulphite  (thiosulphate).  Tartrate  of  potash  or  soda, 
or  preferably  the  double  salt  known  as  "  Sel  de  Seignette" 
may  be  used.  Amoug  the  hyposulphites  those  of  barium  and 
sodium  have  given  excellent  results.  The  alcoholic  liquid 
contained  in  a  suitable  closed  vessel  is  mixed  with  small 
quantities  of  the  tartrate,  being  well  agitated  after  each 
addition,  until  it  reacts  neutral  or  faintly  alkaline  to  test 
paper.  The  impurities  are  now  allowed  to  settle,  which 
requires  from  a  few  hours  to  several  days  according  to 
circumstances  ;  but  in  any  case  the  operation  is  considerably 
hastened  by  the  application  of  heat,  or  by  the  action  of 
light.  Hyposulphite  is  now  added  in  quantity  equal  to 
about  one-third  of  the  tartrate  used.  The  liquid  is  well 
stirred  and  allowed  to  settle,  when  the  clear  portion  may  be 
drawu  off  and  rectified  in  the  usual  way.  This  process  is 
applicable  to  all  kinds  of  alcoholic  liquids,  notably  wines 
aud  rum,  the  flavour  of  which  is  greatly  improved. 

— H.  T.  P. 


Improvements  in  the  Method  of  Producing  Ferments. 
L.  Meyer,  Stuttgart,  Germany,  Eng.  Pat.  13,054, 
August  19,  1889.     Gd. 

This  invention  practically  consists  in  impregnating  some 
suitable  material  or  "  ferment-carrier  "  with  a  growth  of  the 
ferment  it  is  desired  to  employ.  Various  animal  and 
vegetable  fibres  and  other  substances  may  be  used  for  this 
purpose;  but,  weight  for  weight,  raw  sheep's  wool,  freed 
from  grease,  is  the  most  efficient.  In  carrying  out  the 
process  any  desired  quantity  of  cleansed  sheep's  wool  is 
dipped  into  a  well-fermenting  liquid,  still  containing  about 
two-thirds  of  the  sugar  present  at  the  commencement  of  the 
fermentation,  fermenting  wort,  grape  juice,  or  other  liquid 
being  taken  according  to  the  nature  of  the  ferment  required. 
After  soaking,  the  wool  is  placed  in  a  vessel  which  can  be 
tightly  closed,  and  kept  at  a  temperature  of  25 — 30°  C.  for 
a  period   of   three   day  s.     The  fermenting  material   is  now 
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finished,  and  is  employed  by  bringing  it  into  contact  with  the 
liqnid  in  which  it  is  desired  to  produce  fermentation.  The 
improved  fermenting  material  is  very  durable,  and  may  be 
used  over  and  over  again.     The  process  is  applicable  for  all 

alcoholic  fermentations.  It  may  also  be  used  for  the 
manufacture  of  yeast,  and  for  fermenting  champagne  made 
by  the  French  method,  a  piece  of  the  material  hem;; 
attached  to  the  cork. — H.  T.  I'. 


Improvements  in  Treating  and  Rectifying  or  Ageing 
Alcohol  or  Alcoholic  Liquors  or  the  like  by  Electricity. 
A.  de  Meritens,  Paris,  France.  Eng.  Pat.  14,162, 
September  7,  1889.  1/. 
This  patent  has  reference  to  a  method  of  increasing  the 
electrical  conductivity  of  alcoholic  liquors.  This  is  effected 
by  dissolving  in  them  sodium  bisulphite.  This  salt  has  the 
advantage  of  liberating  an  equivalent  of  sulphurous  acid, 
which,  during  the  passage  of  the  current,  reduces  the 
aldehydes  and  allied  bodies  present  in  the  alcohol,  so  that 
by  tills  process,  in  conjunction  with  treatment  in  the 
apparatus  previously  patented  (this  Journal,  1888,  860), 
alcohol  free  from  aldehyde  may  be  obtained.  Further,  this 
method  when  applied  to  worts,  washes.  Sue.,  stops  or  retards 
secondary  fermentation. — 11.  T.  P. 


Improvement  in  the  Process  of  Treating  <  'ereals.  F.P/orr, 
Baltimore,  U.S.A.  Eng.  Pat.  2450,  February  14,  1890.  4rf. 
Cereals,  such  as  barley,  wheat,  rye,  Sec,  in  their  fully 
matured  condition,  are  first  cleaned  from  the  bran  or  husk 
in  the  usual  manner,  and  are  then  subjected  to  the  action  of 
steam  of  from  1503  to  250°  F.  When  thoroughly  cooked 
the  cereals  are  partially  dried  and  then  passed  through 
fast  revolving  burr-mills,  dressed  and  ground,  in  contra- 
distinction to  being  passed  through  rolls.  The  mills  are 
heated  by  friction  of  the  two  faces  of  the  stones,  until  the 
heat  obtained  is  at  least  200°  F.  before  the  grain  is  passed 
through.  The  product  obtained  is  designated  "  Barlyne," 
and  will  keep  in  any  climate. — A.  J.  K. 


Improvements  relating  to  the  Production  of  Malt.  C.  Hof, 
London.  From  L.  Rubsam,  Bamberg,  Bavaria.  Eng. 
Pat.  3579,  March  6,  1890.  id. 
Tins  invention  deals  with  the  manufacture  of  colour  malt. 
The  chief  novelty  consists  in  the  conversion  of  the  starch 
of  the  malt  into  sugar,  previous  to  caramelisation.  Charring 
of  the  grain  is  altogether  avoided,  and  as  a  consequence 
beer  brewed  with  this  malt  is  altogether  free  from  any 
burnt  flavour.  Iu  practice  "green  malt"  is  placed  in  a 
revolving  cylinder  or  "  toaster,"  and  moistened  with 
9 — 10  pints  of  warm  water  per  cwt.  of  malt  taken.  The 
toaster  is  kept  in  constant  rotation,  the  temperature  inside 
it  not  being  allowed  to  exceed  loo  c.  In  about  two  hours 
i1,  starch  of  the  malt  is  converted  into  sugar.  Thereupon 
the  temperature  is  somewhat  raised,  and  the  rotation  con- 
tinued for  about  five  hours  more.  By  this  means  the  sugar 
is  more  or  less  completely  caramelised,  although  the  husk  of 
the  malt  hardly  darkens  at  all.  Finally,  the  malt  is  thrown 
out  of  the  toaster,  and  heaped  on  a  floor,  preferably  of  stone, 
to  eool.  After  removing  the  "comes"  and  cleansing,  it  is 
ready  for  use. — H.  T.  P. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(.4.)— CHEMISTRY  OF  FOOD. 

PATENT. 

Improvements  in  Apparatus  used  in  the  Purification  am! 
t  'ollection  of  Carbonic  Acid  Gas  prior  to  its  being  used 
for  Aerating  {Soda)  Water  nr  other  Liquors.    .1.  •  Ihilds, 

London.     Eng.  Pat.  11,565,  July  19,  1889.     8d. 

The  carbon  dioxide  gas,  instead  of  being  first  washed  and 
then  collected  in  an  ordinary  gasholder,  is  passed  through 
a  chamber  provided  with  shelve-,  upon  which  dry  crystalline 
soda  is  placed.  It  is  found  that  this  removes  the  impurities 
in  the  gas,  and  any  liquid  which  may  In'  formed  during  their 
removal  is  run  away  by  a  pipe  at  the  bottom  of  the  purifier. 
The  object  of  thus  purifying  the  gas  is  to  enable  it  to  be 
collected  and  preserved  in  pliable  bags  (made  up  of  two 
layers  of  canvas  and  three  of  rubber)  instead  of  the  ordinary 
holder.  These  would  otherwise  lie  rapidly  destroyed  by  tie- 
action  of  the  impure  gas  upon  them.  The  specification  is 
illustrated  by  drawings. — S.  G.  It. 


(C)— DISINFECTANTS. 

PATENT. 

Manufacture    of    'Bleaching    ami    Disinfecting     Liquor. 

E.  Hermite.    E.  J.  Paterson,   ami   ('.  F.  Cooper,    London. 
Eng.  Pat.  8177,  May  16,  1889.      id. 

See  under  VI.,  page  732. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

Andansonia  Paper.     W.  Herzbcrg.     Mitt.  k.  Techn.  Vers. 
Anstalt,  Berlin,  1890,  82—89. 

The  author  has  investigated  sample  lots  of  paper  prepared 
from  this  well-known  bast.  They  were  of  a  pale  yellow 
colour,  but  "  dirty,"  i.e.,  flecked  with  spots,  varying  in 
colour  from  yellow  to  brown.  These  spots  consisted  of 
cellular  residues,  which,  notwithstanding  the  thorough 
washing  to  which  the  fibre  was  subjected,  it  was  found 
impossible  to  remove. 

Subjoined  are  the  results  of  the  mechanical  tests,  (a)  being 
a  thin  unsized  paper,  (/<)  a  thicker  paper,  sized  : — 


Tearing  Length. 

Mean. 

1-7. ' 
5-02 

Elongation  at 
Fracture. 

Menu. 

Along 
the  Web. 

Across 
the  Web. 

Alone 
the  Web. 

Across 
the  W.b. 

(a) 

Km. 

,:■  la 

G-31 

Km. 
S-09 

3-72 

PerCent. 

2-S 

10 

Per  Cent. 

ri 

62 

3  3 
51 

July  31, 1890.]        THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


759 


The  fibre  possesses  extraordinary  fineness  and  capacity 
for  forming  a  strong  interlaced  texture,  which  would  render 
it  capable  of  yielding  paper  as  strong  as  and  similar  to  the 
well-known  Japanese  paper. 

A  noteworthy  characteristic  of  the  fibre  is  its  high  per- 
centage  of  mineral  constituents.  Subjoined  are  the  results 
of  complete  analyses  of  the  ash  both  from  the  original  bast 
and  the  paper : — 

Ash  Constituents  of  Andansonia  Digitate. 


Lime 

Magnesia 

Alumina 

Iron  oxide 

Potash 

Soda 

Silica 

Phosphoric  acid 

Chlorine 

Sulphuric  acid.. 
Carbonic  acid.. 


Fig.  I. 


Raw  Bast. 


Paper. 


Aggregate 
Percenrag 


Aggregate 
Percentage 


It  is  interesting  to  compare  with  the  above  the  subjoined 
results  of  analyses  of  cigarette  papers  prepared  from  hemp 
and  flax  fibre,  A  giving  an  aggregate  of  0*33  per  cent,  and 
13,  0-14  per  cent,  of  ash  constituents. 


Raw  Bast. 


Aggregate 
Percentage 

17' 17.  with  (I'M 
perCent.  ('<>. 


17"  V7.  with  6-9J       rrss,  with  1/72 
perCent.  I'd,         per  Cent.  CO., 


S9'70 


52-89 
3 '90 

e'ts 

(I'L't 
114 
(1  us 
I ':  i> 
2'97 
1-28 
(I'lj 
:;2-ls 


yi'SG 


Lime 

Magnesia 

Alumina 

Iron  oxide 

Potash 

Soda 

Silica 

Phosphorio  acid 

Chlorine 

Sulphuric  acid  . 
Carbonic  acid.. . 


in- 1.-, 
5'53 
5'05 

rss 

2-S.-1 
irsr, 

it;:; 

lii  13 
l-:il 
u-iil 

12-59 


Paper. 


Abrogate 

Percentage 

B •:!.-.,  with  1-72 

per  Cent.  CO, 


21-35 

13-51 
9 'CO 
3-91 
2-13 
0-41 

37-76 
5-iH 
fl-79 
0'9t 
2-sl 


99-9.1 


98-91 


The  characteristic  features  of  the  Andansonia  ash  are 
the  preponderance  of  lime  and  the  low  percentages  of  silica 
and  phosphoric  acid. 

Structural  and  Microscopic  Characteristics.  —  Fig.  1 
shows   the  general  disposition   of    the   fibres    in    the    bast 


Fig.  2. 


Andansonia  Papeb. 


?.;h 
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Fig.  3. 


Fig.  4. 


Andansoxia  Paper. 


complex.  In  Fig.  2 — a,  b,  c,  d,  e,  fg—are  reproduced  the 
more  important  variations  of  the  l>;ist  fibres,  iu  point  of 
microscopic  structure.  The  cell  walls  and  lumen  show 
unusual  irregularity  ;  the  ends  of  the  ei  tire  fibres  are 
mostly  rounded,  when  fractured  or  drawn  in  the  beating 
process  there  appears  to  be  little  tendency  to  resolve  the 
etll  wall  into  fihiilke.  The  length  of  the  cells  varies  from 
L'-S  to  .')•(!  mm.  ;  the  average  may  be  taken  to  be  4'2  mm. 
Tin-  brownish  flecks  in  the  paper  hefore  mentioned,  when 
examined  under  the  microscope,  are  seen  to  consist  of 
groups  of  cells  (Fig.  3),  similar  to  the  sclerenchymatous 
cells  of  straw.  Occasionally  also  residues  of  vessels 
(Fig.  4)  are  to  be  seen.  The  structural  changes  observed 
during  the  progress  of  the  solvent  action  of  the  ammonia 
cupric  reagent  are  very  characteristic.  The  successive 
staL'c-  are  shown  in  Fig.  5,  a  to  c.  The  result  is  obviously 
occasioned  by  the  greater  resistance  of  the  outer  portions 
of  the  cell  wall  to  the  action  of  the  reagent.  The  particulars 
of  the  chemical  treatment  to  which  the  fibre  was  subjected 
are  not  given. — C.  F.  C. 


Mineral  Constituents  (aggregate)  of  Paper-making  Mate- 
rials. W.  Herzberg.  Mitt.  k.  Techn.  Vers.  Austalt, 
Berlin,  1890,  89—92. 
Thjkty-one  samples  of  rags  were  investigated  and  found 
to  contain  on  the  average  3 '  06  per  cent,  of  ash  constituents. 
Twenty -two  specimens  of  half-stuff,  bleached  and  unbleached, 
prepared  from  rags,  were  found  to  contain  on  the  average 
0-74  per  vent. 

In  unmanufactured  fibrous  raw  materials  the  average 
lies  between  1  and  2  per  cent.  ;  quantities  in  excess  of 
2  per  cent.,  which  may  be  taken  as  a  maximum  number, 
indicate  the  presence  of  adventitious  mineral  matters;  in 
manufactured  goods  (rags,  bagging,  &c.)  these  may  have 
been  added  in  the  form  of  mordants  (dyed  good-)  or 
filling  materials.  It  will  be  Seen  that  they  are  for  the 
most  part  removed  in  the  process  of  boiling  and  washing. 

Subjoined  are  the  results  of  the  author's  determinations 
of  "total  ash"  iu  commercial  pulps: — 

Per  Cent. 

Sulphite  pulp  (1) "•■IS 

Sulphite  pulp  (2) 0-51 

Sulphite  pulp,  bleached 0"42 

Soda  wood  pulp, bleached 1*40 

Soda  wood  pulp 1*34 

Straw  palp 2'30 

si  raw  pulp,  bleached r  -- 

Mechanical  wood  pulp  (pine) 0*48 

Mechanical  wood  pulpi  fir) 0'70 

Mechanical  wood  pulp  (aspen) "'it 

Mechanical  wood  pulp  (lime) u-40 

(Compare  A.  Frank  on  "Ash  Constituents  of  Sulphite 
and  other  Pulps."    Papier Zeitung,  1888,  893.)— C.  F.  C. 


of  the  other  (Ji)  16  kilos.     The  mechanical  tests  gave  the 
following  results : — 


Strength  of  Paper  in  relation  to  Thickness.     W.  Herzberg. 

Mitt.  k.  Tech.  Vers.  Anstalt,  Berlin,  1890,  92—94. 
Paters  were  made  containing  ".">  percent,  of  linen,  10  per 

cent.  of  cotton,  and   15  per  cent,  of  w I  cellulose,  rosin 

sized  ;  the  weight  of  one  (a)  was  12  kilos,  per  1,000  sheet.-, 


Tearing  Length. 

Elongation  at 

lure. 

Tempera- 

Weight. 

ture  and 

Along     Across 
Web.      Web. 

Along       Across 
Web.         Well. 

Moisture. 

M 

Grrn.  Sq.M. 
87 

Km. 
4-85 

Km. 
3'4S 

PerCent.  PerCent. 
2-U            3'4  -j 

15-5°  C, 
71  percent. 

W 

117 

4-68 

3 -St 

o-^ 

(        17-o°  C, 
41   - 

(.    73  percent* 

Similar  results  were  obtained  with  papers  prepared  from 
sulphite  cellulose  alone.  Subjoined  are  the  mean  of  the 
determinations:  temperatures,  18" 6° — 18-8°;  hygrometric 
state,  63 — 64  per  cent. 


Weight. 


Tearing  Length. 


Elongation  at 
Fract  ure. 


(a) 

Grrn.  Sq.M. 
55 

Kui. 

5-68 

PerCent. 
ri, 

(6) 

90 

5-4tl 

3-0 

(e) 

170 

6-17 

3-7 

With  increase  of  thickness,  therefore,  there  is  a  diminution 
of  tenacity  and  an  increase  in  elasticity. — C.  F.  ( '. 


Preparation  of  the  New   Russian  Paper  Monet/,     i  >.  Ilal- 

lensleben.  Diugl.  Polyt.  J.  276,  181—183. 
The  special  feature  which  characterises  the  paper  used  for 
the  preparation  of  the  new  Russian  bank  notes  is  that  it 
contains  an  impression  of  a  silk  weft,  the  meshes  of  which 
are  of  a  definite  form.  This  weft  is  prepared  upon  a  loom 
worked  by  a  machine  of  special  design,  and  is  not  removed 
from  the  rollers,  but  taken  to  the  paper  mills  and  worked 
into  the  paper  during  its  manufacture,  rollers  of  special 
construction  being  used,  so  that  the  original  form  of  the 
silk  meshes  is  retained. — D.  B. 


Treatment  of  Ramie  (Urtiea  Nivea).     .1.  Arnandon. 
Monit.  Scient.  1890,  401—402. 

The  author  has  successfully  cultivated  the  U.  Nivea  in  his 

experimental  garden  at  Saint-Maurice  Canavere.  The  basl 
strips  were  treated  with  a  solution  of  ordinary  rosin  in  soda, 
containing  3 — 1  per  cent,  of  the  former.  After  boiling 
iimler  slight  pressure  for  some  bonis,  the  fibre  wnsrcmovedi 
boiled  with  dilute  alkaline  solution  (2  per  cent.  Na.:<  >),  well 
Washed  with  water,  and  bleached  witli  hypochlorite.  Thus 
prepared  the  blue  was  brilliant  white.  The  yield  was  21 
per  1,000  of  the  green  stems.  The  fibre  thus  prepared 
appears  to  be  easily  dyed. —  C.  P.  C. 
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XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 


Eucalyptus  Oil. 


Schimmel  and  Co.    Zeits.  Anal.  Chem.  29, 
o.jo o  2  3. 


Eucalyptus  oil,  now  in  the  market,  contains  50  per  cunt,  of 
eucalyptol,  together  with  phellandrene.  To  recognise  the 
latter  constituent  it  is  advised  to  mix  1  ec.  of  the  oil  with 
2  cc.  of  glacial  acetic  acid,  and  to  then  add  1 — 2  cc.  of  a 
strong  aqueous  solution  of  sodium  nitrite.  On  gently 
agitating,  the  separated  oil  almost  immediately  solidifies  to 
a  crystalline  mass  of  phellandrene  nitrite. 

The  highest  boiling  portions  of  eucalyptus  oil  (portions 
boiling  from  220" — 260°  C),  contain  cuminol.  To  identify 
the  pure  compound,  obtained  from  the  sodium  bisulphite 
compound,  oxidation  was  performed  by  means  of  perman- 
ganate ;  the  acid  thus  obtained  possessed  the  melting  poiut 
of  curainic  acid. 

Good  oil  should  contain  from  50 — 70  per  cent,  of 
eucalyptol;  the  best  kinds  are  so  rich  in  eucalyptol  that 
they  may  be  semi-frozen  by  a  freezing  mixture. — T.  L.  B. 


The  Phenol  of  Sassafras  Oil.   ('.  Pomeranz.    Monatsh.  H, 
101—103. 

The  ethereal  oil  of  the  American  cinnamon  tree  Lauras 
sassafras  has  been  shown  by  Grimaux  and  Ruott  to 
contain  10  per  cent,  of  a  terpene,  C10H1S,  90  per  cent,  of 
saffrol,  C10H10Os  (this  Journal,  1890,  100),  and  a  small 
quantity  of  a  body  possessing  the  characteristics  of  a  phenol 
— probably  eugenol.  This  last  can  be  isolated  by  shaking 
the  oil  with  dilute  alkali,  separating  the  alkaline  liquid  and 
acidifying  with  sulphuric  acid,  when  a  brown  oil  separates, 
the  greater  portion  of  which,  when  dried,  distils  over  at 
246°— 247'  C.  The  author  obtained  7  gnus,  of  the  oil  from 
3  kilos,  of  the  sassafras  oil,  and  showed  both  by  analysis  and 
by  the  preparation  of  the  characteristic  benzoyl  derivative 
that  the  phenol  in  question  is  undoubtedly  eugenol — 

/OH 


C6H3 


O.CH3 
*CSH6 


-C.  A.  K. 


Lobeline. 


H.  Paschkis  and  A.  Smita.     Monatsh.  H 

131—132. 


To  obtain  the  alkaloid  from  Lobelia  inflata  the  leaves  are 
extracted  with  warm  water  acidified  with  acetic  acid,  the 
extract  concentrated,  made  alkaline  and  the  alkaline  solution 
extracted  with  ether.  The  acid  extract  is  then  treated  with 
water,  rendered  alkaline  and  again  extracted  with  ether  ; 
after  distilling  off  the  latter  the  alkaloid  remains  as  a  viscous 
honey-coloured  oil,  with  a  smell  akin  to  that  of  honey  and 
tobacco.  For  further  purification  the  oil  is  dissolved  in 
ether,  extracted  with  water  acidified  with  hydrochloric  acid, 
the  acid  extract  then  rendered  alkaline  and  the  resulting 
solution  again  extracted  with  ether.  After  distilling  off  the 
ether,  the  residue  is  dried  over  caustic  alkali  and  distilled  in 
a  current  of  hydrogen.  When  lobeline  or  its  sulphate  is 
suspended  in  a  10  per  ceut.  caustic  potash  solution  and  a 
4  per  cent,  solution  of  potassium  permanganate  is  gradually 
added,  the  whole  being  gently  warmed  on  the  water-bath, 
benzoic  acid  results,  which  can  be  extracted  by  means  of 
ether  after  filtering  off  the  manganic  hydrate  and  acidifying 
the  resulting  solution.  The  identity  of  the  acid  formed 
with  benzoic  acid  was  proved  by  analysis  and  by  its 
characteristic  properties,  whence  it  appears  that  lobeline 
contains  an  aromatic  nucleus. 

Further  investigations  on  lobeline  are  in  progress. 

— C.  A.  K. 


Notes  on  some  Pharmaceutical  Preparations.     A.  Weller. 
Chem.  Ind.  13,  162—165. 

The  following  notes  are  based  on  the  report  for  the  year 
1889  of  the  "  Vereinigte  Fabriken  chem.-pharm.  Produkte 
Feuerbach,"  Stuttgart  und  Frankfurt  a.  M.,  Zimmer  and  Co. 

Arecoline. — Jahns  (this  Journal,  1889,  210)  and  Marmo 
(Pharm.  Zeit.  34,  12)  have  studied  the  liquid  alkaloid 
contained  in  areca-nut  and  assign  to  it  the  formula  CsH13N02. 
It  has  an  action  on  the  heart  similar  to  muscarine,  slows 
the  respiratory  action,  and  strongly  affects  the  peristaltic 
contraction  of  the  bowels.  Applied  in  small  amount  to  the 
eye,  it  powerfully  contracts  the  pupil. 

The  other  alkaloid,  arecaine,  contained  in  areca-nut,  is 
physiologically  inactive 

Atropine.  —  Keen  commercial  competition  has  greatly 
lowered  the  prices  of  atropine  salts.  Ladenburg  and  Hundt 
(Ber.  22,  2590)  isolated  from  quinine  tropate  by  fractional 
crystallisation  dextro-  and  kevo-  rotatory  quinine  tropates 
and  from  these  salts  have  further  separated  a  dextro-  and  a 
Uevo-  rotatory  base,  of  which  the  latter  resembles 
hyoscyamine,  but  is  by  no  means  identical  with  it. 

Caffeine. — English  competition  in  this  article  has  reduced 
its  price  to  such  a  degree  that  its  production  in  Germany 
is  out  of  the  question.  Amongst  newer  salts  of  this  alkaloid 
is  the  phenate,  which  is  also  administered  by  injection. 

Quinine. — The  exports  of  cinchona  bark  from  Ceylon 
and  British  India  during  the  last  eight  years  have  been  as 
follow  : — ■ 


Year. 

From  Ceylon. 

From  British  East 
India. 

18S1— 82 

Lb. 
3,099,895 

Lb. 

428,  U>7 

18S2-x:s 

8,925,598 

6U.803 

1883-84 

11,492,947 

3(10.119 

1884—35 

11,678,360 

715,730 

1885—86 

l.\3i;  1.912 

S57.0UJ 

1888—87 

ll.«S,LT,'l 

1,286,900 

1887—88 

11,701,932 

1,449,315 

1888—89 

10,798,463 

3.071.008 

The  proposed  formation  of  a  syndicate  of  quinine  planters 
is  rendered  impossible  by  the  present  system  of  working, 
under  which  tuost  of  the  planters  are  supported  by  loans  of 
money  from  England,  which  are  repaid  in  produce  so  that 
the  planters  have  not  a  free  hand  in  the  disposal  of  the 
latter.  The  Dutch  Government  is  largely  encouraging  the 
planting  of  cinchonas  in  Java.  The  exports  from  this  source 
have  risen  from  1,104,534  Dutch  lb.  in  1883—81  to 
4,415,031  lb.  in  1888—89. 

The  price  of  quinine  fell  in  June  18S9  to  lid.  per  oz.,  the 
lowest  price  it  has  yet  reached.  It  rose  again,  however, 
towards  the  close  of  the  year,  being  quoted  in  London  at 
Is.  3d.  per  oz.  The  sales  of  this  alkaloid  have  been  very 
large,  considerable  quantities  being  required  during  the 
epidemics  of  dengue  fever  and  influenza.  As  a  prophylactic 
against,  malarial  infections,  quinine  is  still  unequalled.  The 
quinine-testing  question  is  decided  in  favour  of  Kerner- 
Weller's  ammonia  test  (Archiv.  Pharm.  (25),  3,  16—17). 
Skraup  and  his  pupils  have  shown  (.Monatsh.  10,  39,  51, 
65,  220  ;  this  Journal,  1889,  174,  815,  960)  that  the  cinchona 
alkaloids  are  chemically  closely  related. 

Of  new  salts  of  quinine,  the  bromide  is  of  value  in  the 
treatment  of  neuralgia;  the  glycyrrhizinate  very  effectually 
masks  the  bitter  taste  of  the  alkaloid  ;  quiniue-hydroquinone 
hydrochloride  and  sulphate  are  types  of  a  new  class  of 
double  compounds  of  quinine  and  phenols,  which  an-  more 
rapid  febrifuges  than  the  corresponding  simple  quinine  salts 
(Hesse,  Pharm.  Zeit.  34,  24). 

The  consumption  of  cinchonidine,  cinchonine,  and  quino'i- 
dine  decreased ;  on  the  other  hand  quinidine  was  in  such 
demand  that  its  price  bordered  on  that  of  quinine. 
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Oudemans  has  worked  on  cuprelne  (Bee.  ties  trav.  chim. 
des  Pays-Has,  8,  U7). 

The  importation   of  coca   leaves   greatly  diminished   in 

consequence  of  the  [ireparation  of  crude  cocaine  in  South 
America.     The  price  of  this  alkaloid  has  kept  very  steady. 

Howard  published  (I'harm.  Journ.  and  Trans.  969,  569) 
some  interesting  analytical  results.  He  finds  that  species 
of  erythroxylon,  other  than  erythroxylon  coca,  contain  only 
0'02to  0'03  per  cent,  of  the  alkaloid. 

Numerous  analytical  tests  for  this  alkaloid  have  been 
published  during  the  past  year.  The  chromate  test  of 
Metzger  (Pharm.  Zeit.  34,  92),  despite  the  objections  of 
Giesel  (ibid,  93),  is  ver\  sen  iceable. 

Liebermann,  Hesse,  Einhorn,  and  others,  have  pursued 
investigations  in  regard  to  the  constitution  of  cocaine  and 
its  derivatives  and  associates. 

Cuisine,  according  to  Badziwillowicz  (Arb.  d.  Pharm, 
Tnstituts  zu  Dorpat,  2),  PreVost,  and  Binet,  is  intermediate 
in  its  physiological  action  between  strychnine  and  curarine. 

Hydr.astine   lias   been   further   investigated    by    Freund 

(this  Journal,  1889,  -112,  637,  1006). 

Hydrastinine,  a  product  of  the  oxidation  of  hydrastine, 
is  a  powerful  base,  whose  salts,  injected  bypodermically, 
act  as  hxinostats  (Falk,  Ther.  Mon.  4,  19)- 

Hyoscine.—Uhe  haloid  salts  of  this  base  are  largely  used 
as  soothing  agents  in  cases  of  mental  disease,  for  which 
purpose  Kny  (Munch,  med.  Woch.  Nos.  45  and  46),  Klincke, 
Dornbliith,  and  Kabow  consider  it  unrivalled. 

Lobeline. — The  active  constituent  of  Lobelia  inflata  gives 
excellent  results  in  cases  of  dyspnoea  and  spamodic  asthma, 
and  is  much  to  be  preferred  to  the  old  Galenic  preparation, 
as  it  does  not  induce  vomiting  or  diarrhoea  (Nunez,  Brit. 
Med.  J.  1889,  1051). 

Mandragorinc,  prepared  by  Ahrens  (Her.  22,  2159),  is 
possibly  isomeric  with  the  belladonna  alkaloids.  It  is 
mydriatic.     As  yet  it  has  not  been  employed. 

Opium  alkaloids. — The  price  of  opium,  and  consequently 
of  morphine,  had  a  general  upward  tendency. 

Flilckiger  (Archiv.  Pharm.  27,  721,  769),  Dieterich, 
Petersen,  and  Holdermann  have  described  methods  of 
estimating  the  alkaloids  in  opium. 

Bardet  and  Adrian  found  morphine  in  Escholtzia  Cali 
fornica,  previously  recommended  by  Ter  Zacariant  (Bull, 
gen.  de  Therap.  1889,  21)  as  a  harmless  hypnotic. 

Codeine  increases  in  importance.  Dornbliith  (Ther. 
Mon.  3,  363)  recommends  it  as  a  hypnotic  in  cases  of 
mental  disease.  For  hypodermic  administration  codeine 
phosphate  is  preferred. 

Narceine  ?neconate  has  recently  appeared  in  commerce. 

Boserchen  continued  his  researches  on  narcoline  (An- 
nalen,  254,  331,  359). 

Pelletierine  — Berenger-Ferand  (Bull.  gen.  de  Therap. 
1889,  Feb.)  recommends  this  alkaloid  as  being  the  most 
powerful  and  certain  vermifuge  known. 

Physostigmine  remained  almost  without  change.  The 
consignments  being  small  in  amount,  the  price  of  the  raw 
material,  Calabar  beans,  slightly  advanced.  This  was  also 
the  case  with  Jaborandi  leaves,  the  material  from  which 
pilocarpine  is  prepared. 

Quebrachine  hydrochloride  is  recommended  as  a  specific 
for  asthma  and  dyspnoea. 

Pawinski  (Gaz.  Hebdom.  de  med.  de  Varsovie,  1 889,  .1  tine) 
finds  the  administration  of  Sparteine  sulphate  of  service  in 
main  cases  of  functional  cardiac  or  valvular  derangement. 

Strychnine. — Jaroschewsky  states  that  this  alkaloid 
neutralises  the  toxic  and  narcotic  effects  of  alcohol,  and 
is,  therefore,  to  be  regarded  as  a  powerful  antidote  to 
alcoholism. 

Theobromine  and,  more  especially,  the  easily  soluble 
theobromine  sodium  salicylate,  also  known  as  diuretine, 
act  on  the  kidneys  (von  Schroder,  Archiv.  f.  exper.  Path. 
u.  Pharm.  24,  85),  without  exerting  any  toxic  action  like 
the  closely-related  caScine  docs.  Cram  reports  favourably 
on  tin-  diuretic  action  of  this  alkaloid  (Ther.  Mon.  4,  1"). 

— E.  B. 


PATENTS. 
A    Process  for  obtaining   Carbon   Acids  of  Hfeta-amido' 
phenol,  andofits  Alkyl  Derivatives.    < '.  Kolbe,  Dresden, 
Germany.     Eng.  Pat.  12,191,  August  1,  L889.     6d. 

Meta-amioip-iuiknui.  is  heated  under  pressure  in  a  closed 
vessel  to  about  no  ('.with  about  four  times  its  weight  of 
ammonium  carbonate  or  other  alkaline  carbonate  and  five 
times  its  weight  of  water  for  12  hours.  The  use  of  the 
carbonates  of  the  alkaline  earths  is  also  claimed.  The 
resulting  solution  is  concentrated,  the  impurities  separated 
by  tic  addition  of  a  little  hydrochloric  acid,  and  then  the 
hydrochloride  of  tin-  carbon  acid  obtained  by  the  addition 
of  an  excess  of  hydrochloric  acid.  This  is  purified  by 
dissolving  it  in  soda  and  reprecipitating  with  acid.  (The 
sulphate  is  less  soluble  than  the  hydrochloride.)  To 
separate  tin-  U\'^  acid,  tie-  purified  hydrochloride  is  treated 

with  caustic  soda  or  with  sodium  acetate  and  the  solution 
thm  extracted  with  ether.  The  free  acid  melts  with  evolu- 
tion of  carbon  dioxide  at  I  IS  ,  it  dissolves  readily  in  water, 
alcohol,  or  ether,  hut  with  difficulty  in  benzene,  toluene,  or 
chloroform.  The  alkaline  salts  are  readily  soluble  in  water, 
the  hydrochloride  and  sulphate  difficultly  soluble. 

Dimethyl-  and  diethyl-meta-amido-phenol  arc  first  con- 
verted into  alkaline  phenates,  and  the  dried  phenate  treated 
underpressure  with  dry  carbon  dioxide  at  120' — 1401  C. 
The  free  acids  are  separated  from  the  sodium  salts  formed 
by  addition  of  acetic  acid,  and  can  be  purified  by  recrystal- 
lisation  from  hot  toluene. — C.  A.  K. 


Improvements  in  Refining  Apparatus  or  Furnaces  for 
Camphor  or  similar  Substances.  11.  H.  Lake,  London. 
From  YV.  V.  McKcnzic,  New  Jersey,  and  11.  l'.rakcr.  New 
York,  I'.S.A.     Eng.  Pat.  5367,  April  8,  1890.     6./. 

The  apparatus  consists  of  a  furnace,  refining  pan  and  cover. 
The  furnace  is  rectangular  and  is  made  of  two  casings  of 
metal,  between  which  asbestos  is  packed  ;  in  the  bed  of  the 
furnace  suitable  openings  for  heating  by  means  of  gas  are 
provided.  The  refining  pan,  made  of  suitable  metal,  extends 
nearly  to  the  bottom  of  the  furnace;  the  side  walls  of  the 
pan  converge  downwards  so  as  to  allow  the  heat  from  the 
gas  burners  to  be  distributed  all  round  the  pan.  The  pan 
cover,  also  made  of  metal,  rests  upon  suitable  flanges  of 
the  refining  pan,  and  is  held  firm  by  screws  and  lutings  ;  in 
the  centre  of  the  cover  is  an  opening,  which  can  he  closed 
by  a  sliding  cover  or  valve. 

In  refining  camphor,  &c,  the  crude  material  is  placid  in 
the  pan,  the  cover  fixed  in  position,  and  the  heating  started  ; 
at  the  end  of  the  operation  the  opening  in  the  cover  is 
loosened  to  allow  any  evolved  gases  to  escape,  the  cover 
removed  and  the  camphor  scraped  off. — C.  A.  K. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Action  of  Fatty  Substances  on  Gunpowder.     S.  Beiu. 
/.cits.  f.  angew.  ('hem.  1890,  217—222. 

The  points  considered  are  the  detonating  point,  the  rate  of 
combustion,  and  the  explosive  force.  The  ponders  examined 
were  treated  with  blubber,  coal-tar,  wood-tar,  sweet  oil, 
olein,  linseed  oil,  and  petroleum. 

(If  coarsegrained  powders  those  containing  1  to  15  per 
cent,  of  fatty  matter  seined  to  the  eye  to  burn  in  the  normal 
manner;  those  containing  16 — 22  per  cent,  id'  fat  burnt  by 

no  means  normally,  and  those  mining  23— 25  per  cent. 

could  scarcely  be  burnt  at  all.  After  the  samples  had 
remained  for  a  fortnight  in  stoppered  bottles,  it  was  found 
that  even  those  containing  5  —  7   per  cent,  of  fatty  matter 

wen-  harder  to  burn  than  before,  and  burnt  slower. 

The  detonating  points  were  nexl  determined  (this  Journal, 

1890,   214).     Coarse-grained  powders    containing  1 — 2    per 
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cent,  of  fat  had  a  detonating  point  approximately  the  same 
as  the  detonating  point  before  treatment  with  oil,  but  when 
the  grease  rose  to  3  per  cent,  the  detonating  point  rose  25° — 
26"',  anil  when  to  I  per  cent,  the  detonating  point  was  raised 
as  much  as  38°. 

The  way  in  which  gunpowder  burns  depends  not  only  on 
its  composition,  but  also  on  the  character  of  the  grain,  Hue- 
grained  powder  burning  quicker  than  the  coarser  varieties. 
Fine  powder  containing  1 — 2  per  cent,  of  fatty  matter  burns 
normally,  whilst,  with  3  per  cent,  and  over,  ignition  is  hard 


to  effect  in  normal  manner.  Pine-grained  powder  containing 
3  per  cent,  of  fatty  matter  ignited  at  a  temperature  16 
higher  than  the  same  powder  free  from  fatty  substance.  A 
sample  containing  4  per  cent,  was  kept  for  six  weeks,  and  at 
the  end  of  this  time  its  ignition  point  was  362°,  that  of  the 
same  powder  free  from  fatty  matter  being  305°.  The 
following  table  shows  the  detonating  points  of  a  powder  after 
10  weeks'  contact  with  various  oils.  The  average  detonating 
point  of  the  powder  itself  was  355 '5°.  It  is  here  to  be  noted 
that  a  maximum  distinctly  exists,  as  shown  in  the  table. 


Percentage  of  Fat. 


383 


Character  of  fatty  matter  :— 

1  part  of  petroleum . 

2  parts  of  sweet-oil l) 

Coal  tar 860'5 

Linseed  oil 380 


Olein 

Sweet  oil. 

Wood  tar  , 
Blubber  . . 


33 
357  -o 


(-0-5%     ) 
.  ■!  J- 352-5 

(      317       ) 


357 


370 

805-5 
307 
3C(i 
302 

357 

303 


377-5 

3CC 
366 

375 
370-5 

362 

370 


3S5 

366-5 
3C3  5 
3S0 

303 
370 


300 
361 
3S7 
376 

371 

3S3-5 


! 


4*0-5  i     406         411 

306  |  366 
361 
381 
370-5 


376 


370 


383 


410 
306- 


10. 

11. 

12. 

13. 

13. 

122 

432 
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The  rate  of  burning  forms  likewise  an  important  feature 
in  the  character  of  a  gunpowder.  The  interstices  in  the 
case  of  tine  powder  are  very  small,  and  hence  the  passage 
of  the  flame  is  considerably  retarded.  To  investigate  the 
rate  of  burning  of  greased  samples,  long  cylindrical  metal 
tubes,  open  at  both  ends,  were  used.  These  were  filled  with 
the  powder  and  the  time  of  burning  was  noted  in  seconds. 
It  was  shown  that  samples  containing  2  per  cent,  of  fatty 
matter  required  a  longer  time  for  burning  than  did  the 
pure  sample ;  with  4 — 5  per  cent,  of  fatty  matter  double 
the  time  was  required,  and  some  samples  containing  still 
more  fatty  matter  refused  to  buru  completely.  Similar 
results  were  obtained  after  allowing  the  samples  to  stand 
for  three  weeks.  This  may  be  explained  by  considering 
that  the  oil  during  combustion  uses  up  a  certain  quantity  of 
heat,  which  is  abstracted  from  the  heat  of  combustion  of 
the  powder.  The  powder  is  thus  able  to  burn  gradually 
only.  Such  action  of  fatty  substances  would,  of  course, 
enable  the  use  of  lighter  gun-barrels  on  account  of  decreased 
expansive  force  of  the  gases,  and  would  bring  about  the 
use  of  lighter  weapons,  and  a  consequent  quicker  movement 
of  troops.  It  might  be  considered  that  a  decrease  in  the 
expansive  force  of  the  gases  in  the  barrel  would  bring  about 
a  decrease  iu  the  velocity  of  the  shot.  Against  this  the 
author  advances  the  following : — At  the  moment  of  firing 
the  velocity  of  the  shot  is  0 ;  immediately  after,  a  gas 
expansion  takes  place  in  the  direction  of  the  bore  of  the 
barrel,  and  the  shot  is  driven  towards  the  muzzle.  If  no 
new  forces  come  into  play  the  shot  has  now  received  the 
whole  of  its  velocity  imparted.  If  greased  powder  be  used, 
however,  this  fires  gradually,  and  fresh  impulsive  forces 
come  into  play.  If  p  represent  the  acceleration  of  the  shot, 
corresponding  to  the  gas  expansion  at  a  particular  point 
in  the  barrel,  <■■  the  initial  velocity,  and  I"  and  (",  the  velocity 
of  the  shot  at  two  different  points  in  the  barrel,  then — 


p=  \/~\Sv-v^-iV-vy^\ 


(i)> 


when  is  a  constant  determined  for  each  weapon  and  shot. 
n  is  the  sum  of  a  coefficient  depending  on  the  density, 
elasticity,  and  other  properties  of  the  shot  (determinable  by 
experiment),  and  on  the  bore  of  the  weapon.  At  first, 
when  v  =  o,  we  have : — 

P»=  ^/;'(^-2FK,) (2) 


The   maximum   acceleration  (;i„)  at   a   point    m  of   the 
barrel  is  : — 

p- = V  * ( r  ~ v,y (:!) 

v  being  put  =  V  in  equation  (IV 

The  difference  of  the  squares  of  the  greatest  and  smallest 
accelerations  (equation  3)2  —  (equation  2)-  is  thus  :— 

pm-  -  p0*  =  2  V* (4) 

If  v  =  o  the  velocity,  at  a  point  in  the  barrel,  is  from  (2) 

0        „  2 


V  = 


IV  - 


2  V, 


(5) 


Then  substituting  in  (4)  we  get : — ■ 

■  w-i.p.r- 


■  p„-  = 


and 


-I   IV 


I",  is  a  maximum  when  p  =  o,  that  is,  the  maximum 
velocity  of  a  shot  is  attained  when  the  gas  evolution  is 
gradual,  and  consequently  the  greasing  of  gunpowder  has  a 
very  decided  advantage  and  plays  a  very  important  part. 

— T.  L.  1!. 


PATENTS. 
Improvements  in  or  relating  to   the  Manufacture  or  Treat- 
ment of  Explosives.     H.  M.  Chapman,  Waltham  Cross. 
Eng.  Pat.  1115,  January  21,  1889.   (Second  Edition.)    G</. 

This  is  an  invention  for  converting  well-known  explosives 
such  as  gun-cotton  and  other  nitro-explosives  into  a  gelatin- 
ised or  horny  mass,  by  treatment  with  suitable  solvents  and 
subsequent  manipulation. 

The  patentee  describes  at  great  length,  and  illustrates  by 
drawings,  the  special  apparatus  he  uses  for  effecting  the 
gelatinisation  of  the  explosive,  for  removing  the  solvent, 
and,  in  certain  cases,  volatilising  the  agent  which  has  been 
used  for  gelatinising  the  gun-cotton.  He  particularises  the 
following  four  methods  of  gelatinising  or  agglomerating  the 
explosive : — 

"  First ;  that  in  which  the  agglomerating  agent,  whether 
solid  such  as  camphor,  or  liquid  such  as  aldehyde  or  formic 
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ether,  is  evaporated  or  distilled  or  allowed  to  evaporate  off 
completely.  Second;  that  in  which  the  agglomerating 
agents  with  boiling  points  too  high  to  be  safely  volatilised 
tiff  arc  left  in  the  explosive,  and  partly  or  wholly  fulfil  the 
function  of  a  'moderator'  or  substance  that  reduces  the 
rapidity  of  the  explosion,  such  as  acetate  of  amyl,  the 
mono-di-  and  tri-acetins,  oxalic  ether,  and  the  high-boiling 
point  ketones  and  acetates.  Third  ;  that  in  which  mixtures 
of  the  first  and  second,  such,  for  example,  as  a  solid,  say 
camphor,  and  a  liquid,  say  amyl  acetate,  are  used  together. 
Fourth ;  the  employment  of  hydraulic  or  other  pressure 
with  or  without  the  simultaneous  application  of  heat  in  i 
combination  with  any  of  the  before-mentioned  three  methods, 
whereby  the  explosive  uuder  treatment  can  he  gelatinised 
and  rendered  homogeneous  with  very  much  less  of  the  I 
agglomerating  or  gelatinising  agent  than  would  otherwise  be 
required." 

Xitro-stareh  can  also  be  gelatinised  by  common  ether 
or  by  any  of  the  methods  specified  above.  The  use  of 
"  moderators  "  in  uitro-explosives  of  the  nitro-benzene  and 
nitro-naphthaleiies  is  one  of  the  claims,  and  it  is  pointed  out 
that  although  camphor  has  been  used  for  hardening  ex- 
plosives, it  has  not  been  employed  for  gelatinising  gun-cotton 
a-  described. — W.  M. 


place  more  quickly  and  at  a  lower  temperature  (50 — 60  C). 
The  inventor,  however,  generally  prefers  the  first  described 
method  of  working. 

The  nitroglycerin  can  be  easily  recovered  from  the 
methylic  alcohol  solution,  since,  when  the  temperature  of  the 
solution  is  lowered  to  i   C.  the  nitroglycerin  separates  out. 

— \V.  M. 


Manufacture  of  Explosives.     F.  A.   Ahel,   London,   and 
J.  Dewar,  Cambridge.    Eng.  Pat.  87 18,  May  27, 1889.    id. 

This  invention  consists  in  the  addition  of  about  10  per  cent, 
of  tannin  to  gun-cotton  alone  or  mixed  with  nitroglycerin. 
Either  the  tannin  is  dissolved  in  such  a  solvent  as  acetone, 
and  this  solution  is  used  for  dissolving  the  gun-cotton,  or 
the  tannin  is  added  to  the  solution  of  gun-cotton  in  acetone, 
and  the  solvent  is  eliminated  in  known  ways.  When  tannin 
is  added  to  gun-cotton  alone  the  product  is  hard  and  can  be 
granulated  ;  when  nitroglycerin  is  also  used  the  product  is 
gelatinous.  The  addition  of  tannin  moderates  the  force  of 
explosives  such  as  gun-cotton  and  nitroglycerin,  giving  them 
a  propulsive  instead  of  a  disruptive  character.—  W.  M. 


Improvements  in  the  Preparation  of  Explosive  Compounds. 

A.  V.  Xewton,  London.     From  A.  Nobel,  Paris,  France. 

Eng.  Pat.  9361,  June  5,  1889.     6rf. 
This  invention  relates   to  the  preparation  of  a  similar  ex- 
plosive   to    that    described    in    Eng.    Pat.   1471,    1888   (this 
Journal,  1889,  214),  without  the  addition  of  camphor. 

The  nitrocellulose  is  mixed  with  an  equal  weight  of 
nitroglycerin  until  the  latter  is  completely  absorbed.  This 
operation  is  conducted  at  the  lowest  convenient  temperature 
(say  5:  to  10°  C).  It  is  advantageous  to  employ  the  nitro- 
cellulose in  the  wet  and  pulped  state,  as  the  presence  of 
water  retards  the  dissolving  action  of  the  nitroglycerin  and 
otherwise  facilitates  tie-  intimate  mixture  of  nitroglycerin 
and  nitrocellulose.  The  mixing  is  continued  until  only  water 
escapes  on  squeezing  the  material.  The  mass  is  next 
immersed  in  hot  water  of  80  ('.,  and  heated  at  that 
temperature  for  about  one  hour,  until  it  has  become  gelatin- 
ised, so  that  nitroglycerin  does  not  exude  on  pressure.  The 
material  is  then  rolled  into  plates  or  sheets  as  described  in 
the  specification  referred  to  above. 

The  moist  or  dry  nitrocellulose  may  also  be  allowed  to 
absorb  as  much  nitroglycerin  as  it  can  at,  say,  a  temperature 
between  5"  and  10°  C,  aud  the  excess  of  nitroglycerin  is 
removed  by  pressure.  The  mass  is  then  gelatinised  as  before. 
Should  nitrocellulose  be  used  which  is  not  quite  insoluble  in 
nitroglycerin  under  the  above  conditions,  then  the  addition 
of  about  20  per  cent,  of  benzene  to  the  nitroglycerin  will 
prevent  it  from  dissolving  the  nitrocellulose  at  this  tempera- 
ture. Another  method  consists  in  mixing  nitrocellulose  with 
two  or  three  times  its  weight  of  nitroglycerin  and  gelatinising 
the  mass  as  before  and  rolling  it  into  sheers.  The  excess  OI 
nitroglycerin  is  removed  by  steeping  the  sheets  in  a  solution 
of  methyl  alcohol  to  which  25  per  cent,  of  water  has  been 
added,  until  sufficient  nitroglycerin  has  been  dissolved  out. 
The  material  is  then  again  rolled  into  sheets,  &c.  The  chief 
advantage  of  this  process   is   that  the  gelatinisation  takes 


Improvements  in  Explosive  Compounds.  W.  B.  MeGavin, 
Woodford  Green.  From  E.  W.  MeGavin,  Sydney,  X.S.W. 
Eng.  Pat.  9433,  June  7,  1889.     6d. 

According  to  this  invention  an  improved  explosive  ■  ■im- 
pound is  prepared  by  saturating  sawdust  with  a  solution  of 
potassium  picrate,  drying  the  impregnated  sawdust,  and 
then  mixing  it  with  potassium  and  sodium  nitrate-  and 
sulphur.— W.  M. 


Improvements    in    the    Manufacture   of  Dynamite.     C.  O. 
Lundholm,  Ardeer.    Eng.  Pat.  10,312,  June  25,  1889.    4</. 

The  inventor  renders  so-called  black  dynamite  (this  Journal, 
1889,  818)  nameless  by  kneading  it  with  water,  when  a 
large  proportion  of  water  can  be  absorbed  without  causing 
exudation  of  the  nitroglycerin,  or  nitrate  of  ammonia  in  the 
form  of  dry  powder  or  strong  solution  is  mixed  with  the 
dynamite. — W.  M. 


Improvements  in  the  Manufacture  of  Explosives.  C.  O. 
Lundholm  and  J.  Sayers,  Stevenston.  Eng.  Pat.  10,376, 
June  26,  1889.     id. 

The  principal  object  of  this  invention  is  a  means  of 
combining  large  proportions  of  cellulose  nitro-derivatives 
with  nitroglycerin. 

The  inventors  avail  themselves  of  the  fact  that  the 
cellulose  nitro-derivatives  have  the  property  of  taking  up 
or  absorbing  the  nitroglycerin  when  suspended  in  water. 

According  to  one  method  of  working  the  cellulose  nitro- 
derivativein  a  fine  state  of  division  is  made  into  a  pulp  with 
water,  the  nitroglycerin  is  made  into  an  emulsion  with  water 
and  this  is  poured  into  the  pulp  ami  the  whole  is  vigorously 
agitated.  All  the  nitroglycerin  is  uniformly  absorbed  by 
the  cellulose  nitro-derivative  ;  the  water  can  then  be  separated 
by  straining  and  pressure,  and  the  compound  afterwards 
malaxated  between  heated  rollers  and  made  into  suitable 
forms.— W.  M. 


An  Improved  Machine  for  Compressing  Gunpowder  for 
Use  in  <  artridges.  J.  Kobh,  Loanhead.  Eng.  Pat.  10,917, 
July  6,  1889.     8d. 

"The  object  of  this  invention  is,  by  lateral  and  vertical 
pressure,  to  make  the  gunpowder  of  sufficient  density  and 
cohesion  to  be  suitable  for  use  in  cartridges  for  small-bore 
or  other  arms  and  in  accordance  with  the  Government 
requirements."  Drawings  accompany  the  specification, 
which  must  be  consulted  for  a  description  of  the  machinery 
employed  by  the  patentee. — W.  M. 


Improvements  in  Mutcltes  or  lighters  of  certain  Form  for 
<  Hgars,  Pipes,  and  the  like.  A.  F.  Hawkslev,  Altriucham. 
Eng.  Pat.  11,320,  July  15,  1889.     6d. 

Tins  invention  relates  to  improvements  on  the  previous 
patent  Xo,  11,135,  1886,  and  consists  essentially  "in 
forming  the  match  or  lighter  with  a  washer  or  filling  of  non- 
combnstible  material,  such  as  asbestos,  pipeclay,  or  the  like 

between  each  mass  of  combustible  composition "  SO  a-  to 
prevent  more  than  one  mass  of  the  composition  becoming 
ignited  at  a  time.  The  match  thus  consists  of  a  series  9t 
alternating  portions  of  combustible  aud  non-combustible 
compositions  formed  into  a  rod  which  is  kept  in  a  suitable 
tube-like  case. — W.  M. 
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Improvements  inthe  Manufacture  of  Explosives.  F.A.Abel, 

London,  and  J.   Dewar,  Cambridge.     Eng.   Pat.   11,664, 

July  22,  1889.     id. 
This  invention  consists  in  making  a  gelatinous  explosive  by 
admixture  of  nitroglycerin  with  the  highest  nitrated  cellulose 
or  gun-cotton,  instead  of  tbe  soluble  varieties  hitherto  used, 
effected  with  the  aid  of  a  solvent  such  as  acetone. 

Various  substances  may  be  added  with  the  object  of 
moderating  the  force  of  explosion. 

It  is  stated  that  owing  to  the  uniformity  of  the  composition 
of  the  gun-cotton  used,  the  manufactured  product  is  also 
constant  in  composition  and  uniformly  reliable  in  its  action. 

— W.  M. 


Improvements  in  or  relating  to  Explosive  Cartridges. 
J.  C.  Butterfield  and  T.  C.  Batchelor,  London.  Eng. 
Pat.  12,249,  August  1,  1889.     6rf. 

The  object  of  this  invention  is  to  prevent  explosive  com- 
pounds containing  a  hygroscopic  salt  like  ammonium  nitrate 
from  deteriorating  by  absorption  of  moisture.  For  this 
purpose  the  inventors,  after  carefully  preparing  the  explosive 
so  as  to  ensure  its  perfect  dryness,  till  it  into  a  niotallic 
case  consisting  of  a  hollow  cylinder  made  of  thin  sheet 
metal,  such  as  lead  or  other  metal  or  alloys  having  the 
requisite  ductility  and  toughness,  the  cylinder  is  closed  at 
one  end  and  has  at  the  other  a  screw  thread  run  upon  the 
metal.  A  small  metal  cap,  which  has  been  dipped  into 
some  quick-drying  waterproof  paint,  is  slipped  on  to  the 
screwed  end,  the  paint  inserts  itself  in  the  screw  threads, 
and  the  excess  exudes  and  forms  a  waterproof  ring  round 
the  juncture  of  the  cap  and  the  cylinder.  ■ 

When  it  is  desired  to  fire  the  material,  a  hole  can  easily 
he  cut  in  the  end  of  the  case  and  a  detonator  inserted. 
Two  or  more  cartridges  can  be  fired  by  one  detonator  by 
simply  removing  the  caps  and  placing  the  cartridges 
together  end  to  end. — W.  M. 


An  Improved  Gunpowder  Mixing  Machine.  F.  W.  Barker, 
London.  From  P.  A.  Oliver,  Pennsylvania,  U.S.A.  Eng. 
Pat.  18,916,  November  25,  1889.     Sd. 

This  invention  consists  principally  in  "the  combination 
with  a  rapidly  revolving  tub  balanced  upon  a  central  pivot 
of  two  agitators  revolving  rapidly  in  a  contrary  direction  to 
the  tub,  and  arranged  upon  opposite  sides  of  its  central 
axis."  The  tub  is  lined  with  wood,  and  a  fine  spray  of 
water  from  a  suitable  pipe  keeps  the  materials  to  lie  mixed 
moist,  and  thus  ignition  by  friction  is  prevented. 

The  tub  is  driven  at  between  300 — 400  revolutions,  and 
the  agitators  at  1,000  revolutions  per  minute.  The  object  of 
the  high  speed  is  to  throw  the  materials  against  each  other 
with  such  violence  that  they  are  reduced  to  an  impalpable 
powder  and  also  thoroughly  mixed.  By  opening  an  outlet 
door  while  the  machine  is  still  in  motion  the  contents  are 
discharged  by  centrifugal  force. 

Drawings  accompany  the  specification. — W.  M. 


Manufacture  of  Grained  Smokeless  Explosive.  W. 
Schiickher,  Vienna,  Austria.  Bug.  Pat.  4243,  March  18, 
1890.     id. 

This  explosive  consists  of  a  mixture  of  from  90  to  95  per 
cent,  of  explosive  starch  (xyloidiue),  and  10  to  5  per  cent, 
of  nitrobenzene.  The  ordinary  machinery  used  in  making 
gunpowder  is  employed.  After  long  continued  grinding  in 
a  ball-grinding  mill,  the  mixture  is  in  the  form  of  an  almost 
dry  powder,  it  is  then  pressed  into  cakes,  which  are  after- 
wards broken  into  grains,  and  the  grains  are  coated  with 
plumbago  in  the  usual  way. — W.  M. 


XXIII.-ANALYTICAL  CHEMISTKY. 

Sampling  of  Chimney  Gases.     O.Schmidt.     Zeits.  Anal. 
Chem.  29,  136—138. 
Tin:    accompanying    illustration     shows    an    apparatus    for 
taking  samples  of  chimney  gases  and  the  like  : — 


Apparatus  for  Sampling  Chimney  Gases. 

a  is  an  acid  carboy,  filled  with  water,  and  fitted  with  a 
doubly-bored  rubber  stopper,  b'  is  a  syphon,  which  may  be 
closed  by  a  pinch-cock  at  b".  c  is  a  glass  cylinder  fitted 
with  a  rubber  stopper  at  each  end ;  one  end  is  connected, 
through  the  cylinder  i  containing  glass-wool,  with  the 
chimney.  The  T-tube  d  is  connected  with  c  by  means  of 
rubber  tubing  m,  and  on  the  other  side  with  a  tube  which 
j  lasses  to  the  carboy  and  which  is  provided  with  a  tap  g. 
In  using  the  apparatus,  the  pinch-cock  b'f  is  released,  g  is 
opened  and  e  closed;  suction  at  n  sets  the  syphon  working. 
The  gases  enter  at  h,  are  deprived  of  solid  matter  by  the 
glass-wool  in  i,  and  pass  through  /  and  c  into  the  carboy. 
When  it  is  considered  that  all  air  has  been  displaced  from 
i,  c,  and  d,  g  is  closed  and  e  is  opened.  To  d  is  connected, 
by  means  of  a  capillary  tube,  a  II,  lapel's  burette  filled  with 
water.  The  levelling  portion  of  the  Ilempel  is  raised  until 
the  water  reaches  .r,  after  which  the  gases  to  be  examined 
may  be  drawn  directly  into  the  burette  by  lowering  the 
levelling  tube. — T.  L.  B. 


An  Apparatus  for  retaining  at  a  Constant  Strength  Salt 
Solutions,  frc.     O.  Foerster.     Chem.  Zeit.  14,  607—608. 

The  vessel  A  in  which  the  solution  is  heated,  is  connected 
by  the  tube  a  with  the  apparatus  B.  Through  the  tube  b 
the  water  falls  in  drops  into  B,  and  the  superfluous  water 

J) 


Retaining  Salt  Solutions  op  Constant  Strength. 
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i  1  •  i \\  ~  off  at  C.  The  lower  cud  of  a  is  bent  upwards  to 
prevent  the  liquid  in  A,  when  boiling,  from  rising  in  the 
tube  a.     In  the  same   proportion   as  the   liquid  evaporates 

from  A,  tlie  water  is  supplied  from  B  through  a. — 11.  S. 


An  Impurity  in  Barium  Chloride.     L.  Hum.     Zeits.  Anal. 

Client.  29,  139—  HO. 
A  sample  of  barium  chloride  was  bought  as  "  chemically 
pure."  Permanganate  solution  was,  however,  reduced  bj  it. 
The  author  considers  that  the  salt  was  probably  obtained 
as  by-pioduct  in  the  manufacture  of  hydrogen  peroxide,  and 
would  therefore  he  liable  to  contain  small  quantities  of 
enclosed  hydrogen  peroxide. — T.  L.  B. 


Detection  of  Nitrous  Acid.     Curtmann.     l'harm. 
Centralhalle,  29,  600. 
The  green  colouration  obtained  with  antipyrine  in  presence 
of  free  nitrous  acid  is  recommended. — T.  L.  B. 


Characteristics  of  the  Alkaline  Earths  and  of  Zinc  Oxide. 

G.  Bnigelraann.  Zeits.  Anal.  Chem.  29,  126—129. 
Whin  these  oxides  are  prepared  from  the  nitrates  by 
simple  ignition,  the  following  results  are  obtained.  Calcium 
oxide,  strontium  oxide,  and  barium  oxide  are  got  in  regular 
cubes,  zinc  oxide  in  hexagonal  pyramids,  often  symmetric 
twin  crystals,  and  magnesium  oxide  crystalline,  not  amorphous 
as  hitherto  considered.  The  specific  gravities  compared 
with  water  =  1  at  1.V  C,  areCaO  3-25,  Sr04-75,Ba05-72, 
Zn05-78,  MgO  3-38. 

Igniting  the  carbonates  in  a  com  red  platinum  crucible 
yielded  :— CaO  (3'26),  MgO  (3-48),  Zn()  (5-42),all  amor- 
phous ;  SrO  4-45,  not  amorphous  as  hitherto  considered,  but 
crystalline. 

By  heating  the  hydrates  in  a  covered  platinum  crucible 
were  obtained  :— CaO  (3 •  25),  MgO  (3  41),  and  ZnO  (5 •  52) 
all  amorphous,  and  here  again,  contrary  to  what  is  usually 
stated,  SrO  (4-57)  crystalline.  Barium  oxide  appears  to 
form  in  graphite  or  earthenware  vessels  hexagonal  needles 
(532),  in  platinum  crucible  it  is  regular  (5-74).  Barium 
oxide  is  thus  dimorphous.  Furthermore  the  strontium 
oxide  obtained  from  both  carbonate  and  hydrate  was 
perfectly  white;  the  barium  oxide  obtained  from  barium 
hydrate  (the  carbonate  is  too  difficult  to  decompose  by 
heating),  was  also  perfectly  white,  hence  it  may  be  assumed 
that  these  oxides  when  pure  are  not  grey  but  perfectly 
white  as  calcium  oxide  is.  It  was  also  shown  that  anhydrous 
barium  oxide  does  not  take  up  carbon  dioxide  within  the 
limits  of  decomposition  of  the  hydrate  and  carbonate.  The 
specific  gravity  of  strontium  oxide  stands  almost  midway 
between  the  specific  gravities  of  the  oxides  of  calcium  and 
barium. 

It  is  to  be  remarked  that  the  crystalline  oxides  here 
obtained  crystallised  directly  from  the  fused  mass,  and 
were  not  first  obtained  in  the  amorphous  condition  and 
subsequently  transformed  into  the  crystalline  by  continued 
heating.— T.  L.  11. 


Occurrence  of  Arsenic  in  Zinc  Oxide.     W.  Stromeyer. 
Archiv.  d.  Pharmacie,  27,  549. 

A  svmi-ik  of  zinc  oxide  bought  as  pure  was  shown  to  contain 
arsenic  by  dissolving  in  hydrochloric  acid  and  adding  a 
sulphuretted  hydrogen  solution.  The  pi  rcentage  proved  to 
be  0-088.— T.L.  B. 


The   Molecular  Refractive  Powers  of  Salts-  in   Solution. 

E.  Doumer.    Bull.  Soc.  Chim.  1890,  3,  200-206. 
The  anthor  has  determined  the  refractive  powers  of  90  salts 
by  means  of  Trannin's  "  identimetre"  or  differential  refracto- 

meter.  The  results  obtained  with  78  salts  arc  tabulated, 
and  serve  to  furnish  generalisations.  Seven  salts  gave 
anomalous    results,    which    may    be    due     to    the    possible 


presence  of  impurities  in  them,  most  of  them  being  difficult 
to  purify.  From  the  results  the  following  conclusion!  ire 
drawn  :  — 

1.  All  salts  which  contain  the  same  acid  have  the  same 
molecular  refractive  power,  provided  they  be  constituted 
on  the  same  chemical  type.  Thus  the  molecular  refractive 
power,  p  Pm  (ja  =  refractive  power  of  the  dissolved  salt 
compared  with  water,  l'm  =  molecular  weight  of  the  salt) 
of  chlorides  of  the  type  M'Cl  is  approximately  21  ■  5 ;  that 
of  chlorides  of  the  type  M"C1S  is  42  S.  and  that  of  sulphates 
M'jSI  >4  is  42 -J.  It  may  be  stated,  as  a  corollary  to  this 
law,  that  the  various  basicities  of  a  polybasic  acid  may  be 
satisfied  with  different  metals  without  effecting  the  molecular 
refractive  power,  thus  the  salts  KX'03  and  KNaCOs  have 
the  same  molecular  refractive  power. 

2.  The  molecular  refractive  powers  of  salts  of  different 
chemical  types  are  approximately  multiples  of  one  number. 
Thus  for  the  following  salts,  KC1,  Iv.SO,,  Xa,I'(  >4,  I't('l4, 
Al.,(SO.,):,,  FcK.,(C„04)j,  the  values  of  ft  I'm  are  respectively 
20-7,  43-1,  64-3,  89-8,  130-5,  and  170-7. 

3.  The  molecular  refractive  powers  of  salts  are  functions 
of  the  valencies  of  the  metals  in  combination. 

In  the  last  example  the  valencies  of  the  metals  are 
respectively  1,  2,  3,  4,  6,  and  8,  and  the  refractive  powers 
are  approximately  1  x  21-5,  2  x   21-5,  &c. 

4.  The  molecular  refractive  power  of  a  double  salt  is  equal 
to  the  sum  of  the  molecular  refractive  powers  of  the 
individual  salts  of  which  it  is  composed. 

The  molecular  refractive  power  of  the  double  salt, 
AuCl3.XaCl,  is  80,  which  is  very  nearly  the  sum  of  the 
respective  molecular  refractive  powers  of  AuCl3  =  57-0  and 
NaCl  =  23.— E.  B. 


Analysis  of  Sodium    Aluminate.     G.    Lunge.     Zeits.    f. 
angew.  Chem.  1890,  2  2  7. 

The  value  of  sodium  aluminate  used,  e.g.,  in  soap  manu- 
facture, is  generally  ascertained  by  determining  the  alumina 
as  well  as  the  sodium  protoxide  by  gravimetric  analysis, 
whereby  the  determination  of  the  insoluble  residue  and 
of  silica  (silicate  being  present)  is  also  necessary.  If  silica 
is,  however,  present  in  but  small  quantities  the  following 
method  can  be  applied  quickly  and  easily  for  teel 
purposes.  Weigh  a  quantity  of  sodium  aluminate,  dissolve 
in  water  to  a  specified  volume  (the  insoluble  residue  may 
be  ascertained  if  required),  withdraw  with  Jhe  pipette 
measured  portions,  add  phenolphthaleTn,  and  afterwards 
standard  hydrochloric  acid  solution.  The  reduction  is 
complete  when  the  colouration  has  disappeared.  The 
amount  of  N'a._(>  is  hereby  determined.  To  the  same  liquid 
a  drop  of  methyl-orange  solution  is  added  and  the  titration 
continued  until  the  yellow  colour  of  the  liquid  has  changed 
to  a  permanent  red.  This  change  of  colour  takes  place 
rather  slowly;  a  preliminary  test  is  therefore  recommended 
whereby  ilic  acid  is  added  a  cubic  centimetre  at  a  time. 
Having  thus  approximately  ascertained  the  quantity  of  acid 
required,  in  the  actual  test  almost  sufficient  hydro 
acid  is  added  at  once,  and  then  the  reaction  finished  drop  by 
drop.  When  the  red  colouration  remains  constant  for  five 
minutes  the  reaction  is  complete.  The  amount  of  ALO,  is 
hereby  ascertained,  the  indicator  only  assuming  a  permani  nt 
red  colouration  after  all  alumina  has  been  converted  into 
aluminium  chloride,  and  a  little  acid  in  excess  remaining. 
Key  made  a  comparative  test  of  both  methods  (gravimetric 
and  volumetric  analysis)  with  the  following  results  : — 


3fn,0. 


stric  analysis , 
Volumetric  analysis. . 


PerCent.        Percent. 


26-43 

■-V  11 


86-09 


This   shows   that    the   volumetric  method  is  sufficiently 

exact  :  but  it  must  not  be  forgotten  that  this  is  only  the 
case  in  [in  -cine  of  small  quantities  of  silica  ;  where  a  larger 
amount  of  silica  is  present  the  gravimetric  method  must  be 
applied.  —II.  S. 
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On  the  Volumetric  Determination  of  Alumina  in  Sodium 
Aluminate  and  other  Similar  Compounds.  G.  Lunge. 
Zeits.  f.  angew.  Chem.  1890,  •_>9:i — :kio. 

K.  J.  Bayer  (Zeits.  Anal.  Chum.  24,  512  ;  tliis  Journal, 
1886,  11)  described  this  process,  according  to  which  normal 
soda  solution  is  added  to  the  aluminium  solution  until  the 
precipitate  which  is  Hist  formed  is  redissolved  and  two 
portions  of  this  solution  titrated  with  sulphuric  acid,  one 
with  litmus  as  an  indicator  until  a  red  colouration  is 
produced,  and  the  other  with  "Tropaolin"  until  the  citron- 
yellow  colour  changes  to  oraflge-yeno-w".  The  difference 
between  the  amounts  of  sulphuric  acid  required  to  produce 
these  changes  is  such  that  three  molecules  of  11L.S(  t,  are 
equivalent  to  one  molecule  A1203.  R.  J.  Thomson, using 
methyl-orange  as  indicator,  obtained  the  same  result.  ( Iross 
and  .Bevan  (this  Journal,  1889,  253)  on  the  contrary  find 
the  difference  in  the  amount  of  sulphuric  acid  is  such  that 
."i  SOa  aiv  equivalent  to  2  A1,<K. 

Tin-  author  has  made  experiments  using  phenolphthaleiu 
as  the  first  indicator  and  methyl-orange  as  the  second,  and 
comes  to  the  conclusion  that  Cross  and  Bevan  are  wrong, 
and  that  three  molecules  of  H3S04  are  equivalent  to  one 
molecule  of  Al,<  >3.  His  determinations  agree  very  well  with 
results  obtained  by  a  gravimetric  process. 

He  considers  that  Cross  and  Bevan,  in  titrating  with  the 
methyl-orange  indicator,  did  not  wait  long  enough  to  see  if 
the  colour  was  really  permanent.  He  finds  that  working  at 
ordinary  temperatures  it  is  necessary  lo  wait  at  least  10 — 15 
minutes,  hut  by  working  with  the  solution  at  blood  heat  the 
indication  is  perfectly  sharp.— A.  I,.  S. 


Tannin   Matter*  as   Anti-incrustators  I'm-  Steam   Boilers. 
L.  Viguon.     Hull.  Soe.  Chim.  1800,  3,  410—413. 

The  author,  having  occasion  to  examine  a  number  of 
mixtures  sold  as  boiler  disinernstants,  remarked  the  presence 
in  many  of  them  of  tannin  matters,  along  with  sodium 
carbonate,  &c.  One  such  mixture,  in  particular,  was 
composed  of  260  cc.  of  sumac  extract  at  30°  li.,  and 
106  finis,  of  anhydrous  sodium  carbonate,  per  litre.  With 
a  view  to  ascertain  whether  the  tannin  matter  was  of 
use  or  otherwise,  a  scries  of  experiments  was  instituted. 
Five  pieces  of  clean  boiler  plate  of  the  same  size  were 
weighed,  and.  one  being  kept  for  comparison,  the  other-  were 
boiled  for  eight  hours  separately  in  the  following  solutions  : — 

No.  1. — Water  of  the  river  Rhone 1,600  cc. 

No.  2.— Suuiac  extract  of  SO'fi 85  co. 

Water,  to  make 1,500  cc. 

N'o.  3k.— Kuilnim  e:irln.iiate 15  irrnisj. 

Water,  to  mike 1,500 eo. 

No.  I. — Sumac  extract 85  ec 

Sodium  earbon&te 15  grms. 

\V;iier,  to  make 1,500  cc. 

At  the  end  of  the  time  mentioned  the  samples  were 
removed,  rinsed,  trashed,  cleaned  with  tine  sand,  dried,  and 
weighed.  The  effects  of  the  various  solutions  are  shown  in 
the  following  table  :  — 


Solution. 

Weight  of  Iron- 
plate  inlore 
Experiment, 
in  Grms. 

Weight  after 
Experiment, 

in  Grills. 

Loss,  in  Gr.us. 

No.  1 

No.  2 

No,  3 

No.  t 

Sample  kept 

toil  -120 
'T  150 
9S,2B0 

103-150 
M  600 

100-370 
93-807 

'.is-  ■_'(.-, 
fOSTffO 
98-690 

0-1150 
ll'.M'i 
0005 

0-010 

With  the  Rhone  water  the  iron  was  slightly  rusted ;  a 
deposit  of  calcium  carbonate,  mixed  with  some  ferric  oxide. 
was  left  ill  the  hath.  Sumac  extinct,  used  alone,  caused 
the  Hon  to  become  covered  with  a  black  coating  of  iron 
tannate  ;  the  hath  was  deeply  coloured.  Xo  trace  of  rusl 
appeared  on  the  iron  when   sodium    carbonate    alone  was 


Used;  in    the   bath  there   was   u   slight  deposit   of  calcium 

carbonate  of  a  pure  white  colour.  With  the  mixture  of 
sumac  extract  and  sodinm  carbonate  the  iron  was  covered 
with  a  black  film  and  the  solution  was  much  discoloured. 
It  appears,  therefore,  that  (1).  five  tannin  matters  attack 
boiler-iron  |  (2),  excess  of  sodium  carbonate  doe-,  not 
prevent  this  objectionable  action;  (3).  sodium  carbonate 
has  no  injurious  action  on  boiler-plates. — E.  I!. 


Experiments  mi  the  Solubility  of  Minerals,  C.  Holier. 
Monatsh.  11,'  1  19—150. 
The  author  has  studied  the  action  of  distilled  water  on  a 
number  of  minerals  which  are  generally  regarded  as 
insoluble  1  ■  y  heating  them  in  sealed  tubes  to  80  i  .  lor  a 
number  of  weeks.  Pyrites,  Galena,  zinc  blende,  stibnite, 
oi'piniciit,  liournonite,  and  copper  pyrites,  a-  well  as  rutile 
and  cassitcrite  are  more  or  less  attacked,  as  much  as  s  pi  i 
nut.  of  the  mineral  being  dissolved.  Haematite  and  silicates 
such  as  heulandite,  natrolite.  anorlhite  and  chabisite  are 
less  readily  acted  on  than  the  sulphides.  Analysis  shows 
that  the  minerals  aie  dissolved  as  such,  the  dissolved 
portions  having  the  composition  of  tin'  original  mineral. 
The  quantity  of  water  employed  in  the  experiments  is  of 
necessity  limited  :  the  water  was  found  to  dissolve  as  much 
as  0-3  per  cent,  of  its  weight  of  substance.  The  addition  of 
sodium  fluoride  to  the  water  increases  the  solubility  of 
rutile,  cassitcrite  and  ha-matitc  ;  sodium  chloride  has  little 
effect.  Carbon  dioxide  (not  pumped  in  under  pressure) 
increases  the  solubility  of  oxides  and  of  silicates,  hut 
decomposition  takes  place  during  .solution.  Sodium  sul- 
phide or  sulphuretted  hydrogen  i siderahly  increases  the 

solubility  of  sulphides,  and  stibnite  is  completely  dissolved. 
Interesting  eases  of  the  reformation  of  crystals  of  the 
various  minerals  wen-  observed  in  these  experiments. 

Gold  heated  to  200  ( '.  in  a  closed  tube  with  water 
containing  5  per  cent,  of  sodium  carbonate  or  silicate  is 
dissolved  in  appreciable  quantities  to  the  extent  of  l-j  per 
cent,  of  the  weight  of  cold  taken. — C.  A.  K. 


New    Method    of    Estimating    the    Ferrocyanide    in     the 
Yellow  Prussiate  Melt.     R.  Zaloziecki.     Zeits.  f.  a sw. 

Chem.  1850,  210— 214. 

To  the  solution  of  the  melt  freshly  precipitated  zinc 
carbonate  is  added  ill  excess;  carbon  dioxide  is  then  passed 
through  the  liquid;  Aftersome  time  the  clear  solution  is 
tested  with  potassium  ferricyanide ;  the  reaction  is  generally 
shown  to  he  complete  after  about  half  an  hour.  The  whole 
is  then  boiled  for  In  minutes  in  order  to  decompose  any 
dissolved  zinc  bicarbonate.  After  cooling  and  filtering  an 
aliquot  portion  is  titrated  with  sulphuric  acid.  The  reaction 
taking  place  is  represented  by  the  equation;— 

3  K4Fc(CN)„+  2ZnCOa 

!-'Zii,F,(CX)l,K1l'V(CX)!,!   +   1  K_,CO, 

Sodium  ferrocyanide  is  decomposed  in  an  exactly  analogous 
manlier. — T.  L.  IS. 


Determination  of  Ferrocyanides  in  the  Residue  /rum  Gas 
Purifiers.     R.  Zaloziecki.     Zeits.  f.  angew.  Chem.  1890 

301—302. 

The  author  has  prei  iously  I  Zeit.  f.  angew.  ( .'hem.  1890,  210, 
see  preceding  abstract)  described  a  method  for  estimating 
ferrocyanides  in  crude  potassium  Ferrocyanide,  and  he  applies 
the  same  to  the  estimation  of  ferrocyanides  in  gas  purifier 
residue. 

Twenty  grms.  of  the  material  are  finely  powdered,  digested 
with  20  cc.  of  10  per  cent,  potash  solution,  and  the  solution 
made  up  to  100  cc. ;  45  cc.  of  the  clear  solution  (containing 
half  of  the  substance  taken)  is  boiled  in  a  100  cc.  flask 
until  all  ammonia  is  expelled,  and  then  just  neutralised  with 

dilute  acid.     To  this  solution,  which  i tains  all   the  ferro- 

evaniileas  potassium  ferrocyanide,  20  cc.  of  normal  alkaline 
carbonate  is  added,  and  5 grms.  of  moist  zinc  carbonate  and 
a  current  of  carbon  dioxide  passed  through  the  hot  solution 
for  about  half  an  hour.       The  solution  is  cooled,  made  up  to 
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the  100  ce.  mark,  and  50  cc.  of  this  titrated  with  dceinormal 
:,rl,l,  „ith  methyl-orange  as  an  indicator. 

Xhe  lOcc.of  normal  alkaline  carhonate  -which  has  been 
added  requires  an  equivalent  quantity  of  acid,  and  if the  acid 
be  of  such  a  strength  that  1  ce.  is  equivalent  to  0-001  KSU  >;,. 
then  the  number  of  cc.  of  the  excess  of  acid  required 
multiplied  by  0-23  and  doubled  gives  the  percentage  oi 
K.Fel'y,  :t  11  ,()  in  the  materia!  taken  (this  Journal,  1889, 
732,  and  1890,  111).— A,  L.  S. 


Quantitative  Separation   of  Arsenic  and  Antimony.    O. 

Koehler.  Archiv.  d.  Pharmacie,  227,  <0G- 
In  his  "HandbuchderAnalytischenChemie"  (Sixth  Edition, 
2  4231  Rose  mentions  a  method  of  separating  arsenic  and 
antimony  by  precipitating  both  with  sulphuretted  hydrogen 
and  then  gently  warming  with  concentrated  hydrochloric 
aeid.  The  antimony  trisulphide  is  alone  dissolved.  Some 
of  the  arsenic  trisulphide  is,  however,  apt  to  be  dissolved 
as  well.  According  to  the  present  communication  good 
quantitative  results  can  be  obtained  by  careful  attention 
to  concentration,  and  consequent  prevention  of  the  precipi 
tation  Of  the  antimony.  Small  quantities  of  arsenic  were 
taken  in  presence  of  large  quantities  of  antimony.  1  he 
antimony  trichloride  solution  used  had  a  specific  gravity 
of  1-33,  the  concentrated  hydrochloric  acid  was  ot  sp.gr. 
1-124  and  the  solution  of  arsenious  acid  contained  1  grin. 
of  arsenious  acid  per  litre.  , 

It  was  found  that  to  one  part  of  the  antimony  solution  at 
least  two  parts  of  the  concentrate,!  hydrochloric  acid  were 
necessary  to  prevent  precipitation  of  the  antimony  by 
sulphuretted  hydrogen  from  a  hot  solution. 

For  the  separation  20  ce.  of  the  antimony  trichloride 
solution  were  mixed  with  45  cc.  of  concentrated  hydro- 
chloric aeid  and  5  ec.  of  the  arsenious  ac.d  solution  ;  into 
the  hot  solution  sulphuretted  hydrogen  was  passed.  he 
arsenic  trisulphide  was  then  filtered  through  a  filer 
moistened  with  hydrochloric  acid,  and  was  subsequently 
washed  with  dilute  hydrochloric  acid  (1:3).  Finally,  in 
order  not  to  have  to  remove  the  hydrochloric  acid  with 
water  the  precipitate  was  oxidised  in  a  beaker  with  bromine 
water  •  the  residue  was  filtered  off  and  washed  with  an.moiua, 

ami  to  the.  filtrate  ammonia  was  added.  The  arsenic  was 
then  precipitated  with  magnesia  mixture  and  allowed  o 
stand  for  some  time  (see  Frescnius,  Quant.  Anal.  Sixth 
Edition).— T.  L.  B. 


Volumetric  Determination  of  <  'arbon  in  Iron.  J.  \\  iborgh. 
Berg.  u.  Huttenm.  Zeit.  46,  223  and  233.  ((  ompare  tins 
Journal,  1889,  726,  and  1890,  16.) 

The  iron  is  treated  with  copper  sulphate,  and  the  precipitated 
cooper  with  the  still  undissolved  iron  is  dissolved  in  a 
mature  of  sulphuric  and  chromic  acids  The  carbon  is 
there  oxidised  to  carbon  dioxide,  the  volume  ot  which  is 
measured  in  a  burette.  In  order  to  obtain  correct  results  .1 
is  imperative  that  the  carbon  be  completely  oxidised  to 
carbon  dioxide.     Hence  it  is  necessary  that— 

(1.)  In  treating  the  iron  with  copper  sulphate  no  carbon 

shall  be  lost  as  hydrocarbon.  _  . 

(■2.)   In  treating  the  iron  with  the  sulphuric  and  chromic 
"acids  no  hydrocarbons  shall  he  evolved. 
(3.)  The  iron  shall  be  completely  dissolved  by  the  sul- 
phuric and  chromic  acids. 
To  obtain  complete  oxidation  without  hydrocarbon  forma- 
tion   the  solvent  must  consist  of  a  sufficient   quantity   ol 
chromic  acid  dissolved  in  sulphuricacid  of  requisite  strength, 
and  furthermore  the  iron  must  only  be  treated  with  such 
solvent  after  treatment  with  copper  sulphate.      It  the  iron  be 
treated  with  sulphuric  and   chromic  acid  mixture  without 
previous  treatment  with  copper  sulphate,  then,  be  the  con- 
centration what  it   may,  hydrocarbons  will  be  evolved,  the 
reason  given  being  ihat  tin-  solution  of  the  iron  begins  belc-re 

the  acid  mixture  has  attained  a  temperature  at  which  the 
Chromic  acid  can  complete  the  ovulation.  It,  however,  the 
iron   be   completely    disintegrated,   the    freed    carbon    is    not 

oxidised  until  the  liquid  has  reached  a  tolerably  high  tempe- 
rature, near  its  boiling  point ;  the  oxidation  i-  then  complete. 


The  copper  precipitated  by  the  iron  is  not  dissolved  until 
the  temperature  of  the  acid'  mixture  is  sufficiently  high  to 
bring  about  complete  oxidation  of  the  carbon.  Hence  the 
iron  need  not  be  totally  decomposed  by  the  sulphate  ;  it  is 
only  necessary  that  the  coating  of  copper  be  sufficiently 
thick  to  protect  the  iron  from  the  action  of  the  acid  mixture 
until  a  temperature  sufficiently  high  for  the  oxidation  has 
been  attained.  Finally,  of  course,  all  the  iron  must  be 
dissolved.  The  iron  used  should  be  sufficiently  hue  to  pass 
through  a  sieve  of  1  •  5  mm.  mesh. 

The  apparatus  used  for  the  determination  is  shown  in  the 
accompany  ing  figure. 


The   DKTEitMix.vriox   or   C-UtBON   IN   litnx. 

The  lest  tube  a.  1  10  mm.  Ions;  and  20  mm.  in  diameter,  is 
used  lor  the  solution  of  the  iron.  It  is  titled  with  a  rubber 
Stopper,  through  which  pass  a  tap-funnel  b,  and  a  delivery 
tube  connecting  a  with  the  burette  c  ;  by  means  ol  the  tap  h 
communication  between  a  and  c  may  be  shut  oil.  Hie 
upper  end  of  the  burette  is  tilted  with  a  rubber  stopper, 
through  Which  pass  a  tap  funnel  e  and  the  tube,/  1  he 
distance  between  a  and  e  is  about  200  mm.  lhe  burette 
h,s  a  capacity  of  about  60  ce.  and  is  conveniently  made  of 
the  form  shown;  the  lower  portion  is  graduated  into  1  cc. 
or  -05  ee.  It  is  provided  with  a  tap  /,  ami  is  connected  bj 
the  rubber  tubing  /,  with  the  movable  Mask  ,/.  'I  lie  test- 
tube  is  enclosed  in  wire  gauze,  and  may  be  heated  bj  a 
burner  or  spirit  lamp.     The  burette  is  provided  with  a  water 

Jacket.  „  ,    .  ^    . 

Into  a  is  introduced  0-2  grm.  ot  wrought  iron  or  steel,  or 
,l-  1  .mo.  of  pi"  iron  ;    1  ce.  of  a  saturated  solution  ol    copper 

sulphate  are  added,  and  action  is  allowed  to  proceed  for 
10  minutes,  the  mixture  being  stirred  with  a  glass  rod  (in 
cases  wh.re  an  appreciable  quantity  of  hydrocarbon  is 
evolved  only3  -4  minutes);  l-2grms.  of  crystallised chromic 
acid  is  added,  the  whole  is  stirred,  the  glass  rod  washed  with 
not  more  than  lcc.of  water,  and  the  tube  cooled;  con- 
nection with  the  buivttc  is  made,  the  water  in  the  burette 
being  adjusted  by  the  aid  of  g  ami  e.  From  I,  now  S  ee.  ol 
sulphuric  acid  of  sp.gr.  1  ■  70  are  added  drop  by  drop,  and 
the  contents  of  a  are  carefully  brought  to  the  boil.  ft* 
minutes'  boiling  suffices,  after  which  the  whole  is  allowed  M 
cool  for  15  minutes.      By  now  pouring  water  through  b,  t be 

whole  of  the  gas  may  he  transferred  to  the  burette,     lhe 
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carbon  dioxide  may  be  absorbed  by  caustic  potash  added 
from  the  tap-funnel  e.  This  is  the  carbon  dioxide  corre- 
sponding to  the  carbon  contained  in  the  iron. 

A  determination  occupies  about  45  minutes.    The  results 
obtained  are  very  satisfactory. — T.  L.  B. 


Estimation  of  Sulphur  in  Iron.     h.  Blum.     Zeits.  Anal. 
Chem.  29,  138—139. 

h  has  been  stated  by  Lueion  (see  this  Journal,  1888,  401) 
that  precipitation  of  sulphuric  acid  by  barium  chloride  may 
he  carried  cut  in  presence  of  free  bromine,  and  that,  there- 
fore, there  is  no  necessity  to  evaporate  down  previous  to  the 
precipitation.  It  is  here  pointed  out,  however,  that  in  the 
case  of  some  kinds  of  iron  there  is  in  reality  no  time  saved 
by  omitting  the  evaporation,  for  brominated  organic  com- 
pounds are  formed,  such  as,  for  instance,  broxno-propylene 
(Cloez,  lier.  7,  823),  and  these  compounds  separating  in 
oily  drops,  stop  up  the  pores  of  the  filter  and  thus  impede 
filtration.  By  evaporating  to  small  hulk  the  organic 
compounds  form  a  resinous  film  in  the  evaporating  dish, 
and  ina\  he  easily  removed  by  ether.  Further,  it  is  usual 
in  sulphur  determinations  to  use  not  only  bromine  water, 
hut  even  a  solution  of  bromine  in  hydrochloric  acid  :  and 
since  Fresenius  has  shown  that  the  solubility  of  barium 
sulphate  is  increased  by  the  presence  of  acid,  it  is  in  such 
cases  better  cither  to  evaporate  down  or  else  to  neutralise 
the  greater  part  of  the  acid  by  pure  sodium  carbonate. 

— T.  1-.  B. 

Determination   nf  Sulphur   in    Inorganic   Sulphides.     P. 
Jannasch.    J.  prakt.  Chem.  1890,  41,  566—574. 

The  author  has  already  published  (this  Journal,  1890,  110) 
a  method  for  determining  sulphur  in  iron  pyrites  by  binning 
the  mineral  in  an  oxidising  atmosphere  and  absorbing  the 
volatile  products  by  bromine ;  hi' has  now  worked  out  the 
process  for  other  metal  lie  sulphides.  The  apparatus  shown  in 
the  figure  is  designed  to  avoid  the  use  of  corks  or  rubber  joints 
as  far  as  is  practicable,  and  to  ensure  perfect  absorption.  Not 
more  than  0"  6grm.  of  the  substance  to  be  analj  sed  is  weighed 
out  into  a  large  porcelain  boat  and  spread  evenly  therein  so 
as  to  expose  a  la ige  surface  ;  the  boat  is  heated  in  a  com- 
bustion tube  with  an  internal  diameter  of  at  leasl  15  mm.  in 


Estimation  of  Sulphur  in  Inorganic  Sulphides. 

a  stream  of  oxygen  (150 — 200  moderate  sized  hubbies  per 
minute),  the  heat  being  applied  first  at  the  end  remote  from 
the  receiver  a  and  regulated  according  to  the  rapidity  with 
which  the  reaction  proceeds  as  indicated  by  the  tendency  of 
the  mass  to  glow  spontaneously.  «  is  about  203  x  36  mm. 
anil  has  a  capacity  of  170  cc. ;  it  contains  about  60 — 70  cc. 
of  bromine  water;  a  like  quantity  is  placed  in  /<,  and  a  little 
as  a  safeguard  in  the  conical  Husk  c.  The  end  of  the  com- 
bustion tube  leading  into  a  is  kept  warm  from  the  beginning 
of  the  operation  to  prevent  condensation  of  sulphuric  acid. 
The  heating  and  passage  of  oxygen  has  to  be'contimied  for 
half  to  three-quarters  of  an  hour,  the  temperature  being 
considerably  raised  towards  the  last  to  decompose  any 
sulphate  that   may  have  been   formed.     After  oxidation  is 


complete,  the  stream  of  oxygen  may  be  continued  (or  one 
of  air  substituted)  until  all  cloudiness  due  to  sulphuric  acid 
vapour  has  disappeared.  The  contents  of  the  absorbing 
vessels  are  then  emptied  into  a  roomy  beaker,  1  cc.  strong 
hydrochloric  acid  added  and  the  liquid  evaporated  until  all 
the  bromine  has  been  driven  off ;  so  important  is  this  pre- 
caution that  it  is  best  when  time  permits  to  evaporate  the 
whole  of  the  aqueous  liquid  in  a  porcelain  dish  to  ensure  the 
absence  of  bromine.  The  removal  of  bromine  by  means  of 
alcohol  is  not  advisable,  as  small  quantities  of  ethyl  sulphuric 
acid  are  apt  to  he  formed.  The  solution  thus  obtained, 
containing  the  sulphur  of  the  substance  analysed  as 
sulphuric  acid,  is  precipitated  with  a  In  percent,  solution  of 
barium  chloride  in  the  slightest  possible  excess,  and  the 
barium  sulphate  washed  by  repeated  decantation  with 
boiling  water.  The  filtrate  is  concentrated  to  precipitate 
any  barium  sulphate  that  may  be  held  up  by  unremoved 
bromine. 

After  this  description  of  the  method,  t lie  author  gives 
examples  of  its  use  witli  blende,  copper  pyrites,  and 
antimony  ore.  With  the  first,  particular  care  in  powdering, 
and  long  continued  heating  are  necessary  to  effect  complete 
oxidation.  The  residue,  consisting  of  zinc  oxide  contami- 
nated with  ferric  oxide  and  ganguc, is  well  lilted  for  analysis 
by  the  usual  methods.  The  hist  two  oxidise  readily,  and  in 
the  case  of  the  copper  pyrites,  the  test  of  the  analysis  can 
he  performed  on  the  oxides  left  in  the  boat  ;  hut  antimony 
is  volatile  to  sonic  extent,  and  a  small  quantity  of  the  metal 
lushes  into  the  receivers.  In  consequence,  a  little  tartaric 
acid,  to  keep  it  in  solution,  should  lie  added  before  pre- 
cipitating with  barium  chloride. 

The  method  has  the  important  advantage  of  allowing  the 
precipitation  of  barium  sulphate  to  take  place  in  solutions 
free  from  sails  of  the  heavy  metals.  Its  accuracy  is  shown 
by  the  figures  quoted  in  the  original.  Bromine  is  somewhat 
objectionable  to  work  with,  and  the  author  hopes  to  replace 
it  with  hydrogen  peroxide. — B.  B. 


Determination  of  <  'admium  us  Sulphide  by  Precipitation 
with  Sodium  Sulphide.  \V.  Minor,  (.'hem.  Zeit.  14, 
439—440. 

The  substance  to  he  analyse.!  is  dissolved  in  hydrochloric 
or  nitric  acid,  and  the  lead  precipitated  by  sulphuric  acid. 
To  the  filtrate  an  excess  of  soda  is  added,  which  precipitates 
cadmium  and  iron.  The  precipitate  is  washed  and  treated 
with  ammonia,  which  dissolves  the  cadmium,  and  this  is 
precipitated  from  the  filtrate  by  sodium  sulphide.  The 
precipitated  sulphide  takes  some  time  to  dry  at  110  0.  i  ti- 
the cadmium  may  be  estimated  volumetrically  by  using 
a  solution  of  sodium  sulphide  of  known  strength,  and  the 
hydrated  oxide  of  iron  as  indicator.  The  least  excess  of 
sulphide  is  shown  by  the  ferric  hydrate  turning  black  (see 
this  Journal,  1890,  417).— A.  I..  S. 


The  Citrate  Method  of  Phosphoric  Acid  Estimation. 
0.  Eeitmair.  Zeits.  f.  angew.  (hem.  1890,  196—  210. 
(See  also  this  Journal,  1S90,  218.) 

Since  this  method  has  been  doubtfully  remarked  on  (this 
Journal,  1890,  219),  and  since  conflicting  statements  as  to 
the  value  of  the  method  exist,  the  author  has  made  a 
thorough  examination  of  all  the  principles  involved.  His 
conclusions  are  that — 

(1.)  Solution  in  hydrochloric  acid  for  citrate  precipitation 
has  the  disadvantage  that  the  precipitate  obtained  always 
contains  silica,  amounting  lo  several  mgnns. 

(2.)  Sulphuric  acid  gives  a  solution  poor  in  silica, and  the 
silica  in  this  case  may  be  taken  as  1  mgrm. 

(3.)  When  small  quantities  of  calcium  are  contained  in 
the  solution  (superphosphates),  the  ignited  precipitate 
always  contains  several  mgrms.  of  calcium  as  pyrophos- 
phate, even  though  tolerable  excess  of  ammonium  citrate 
has  been  used. 

(  I.)  In  pies,  nee  of  manganese  salts,  gross  errors,  due  to 
existe ;  of  manganese  pyrophosphate  in  the  ignited  pre- 
cipitate, may  creep  in. 
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('i.)  Existence  of  iron  and  aluminium  oxides  in  the   pre 
ciphate   is   very  slight  if  snlphuric    acid  eolations   poor  in 
silica  be  used.     Even  large  quantities  of  iron  and  aluminium 
oxides  may  be  present.     Presence  of  these  oxides   in   the 
sol nt i nl v  renders  precipitation  slower. 

(G.)  Slight  admixture  of  magnesia  must  always  be 
expected  in  the  precipitate.  Such  admixture  is  lowest  when 
precipitation  is  performed  in  ammoniacal  solution  (2"S  per 
cent.  Nll().  By  precipitating  in  an  approximately  neutral 
solution,  and  in  presence  of  large  quantities  of  salts  of  the 
alkalis,  the  error  may  be  great. 

(7.)  Against  all  these  j >< •  ^ i t i x « ■  errors  stands  the  error 
(equivalent  to  I — 2  mgrms.  of  magnesium  pyrophosphate) 
due  t"  incomplete  precipitation  of  the  phosphoric  acid. 

(8.)   In  • trolling  the  citrate  method  bythe  molybdenum 

method,  the  means  used  for  getting  into  solution  must  be 
t;il  en  into  account. 

lu  using  the  citrate  method  for  determining  in  super- 
phosphates the  phosphoric  acid  soluhle  in  water,  variation 
from  the  result  obtained  by  the  molybdenum  method  should 
not  exceed  i  0'  128  per  cent. 

When  Thomas  slag  and  commercial  phosphate  are  being 
examined  in  sulphuric  acid  solution,  too  high  d  resnlt  must 
be  expected.  This  error  in  the  case  of  solution  containing 
very  little  silica  and  manganese  may  be  very  small,  though 
no  met roi  can  be  given. —  T.  L.  B. 


Detection   <■/'  Benzoic   Acid   in    Foodstuffs.      E.   Mohler. 

'Hull.  Soc.  Chim.  1890,  3,  414—416. 
An  exceedingly  small  quantity  of  benzoic  acid  being 
sufficient  for  antiseptic  purposes,  the  usual  method  of 
precipitating  this  substance  as  ferric  benzoate  is  not 
available.  The  following  method,  based  on  u  colour 
reaction,  is  far  more  sensitive. 

[f  a  liquid    such  as  beer  lor  example,  is    to   he  examined, 
loo    cc     are    taken,    rendered     alkaline,    and    evaporated 

to  a  syrupy  < sistency,  then  acidified  with   hydrochloric 

acid,  mixed  with   clean   sand,  and   extracted   three  times  in 

Succession    with    l!U    CC.    of     ether;    the    ethereal    solution    is 

allowed  to  evaporate  spontaneously,  the  residue  moistened 

with  •_'  cc.  of  sulphuric  acid,  and  heated  to  240  till  vapours 
of  the  acid  arc  disengaged  and  the  mixture  blackens, 
owing  to  the  destruction  of  the  extractive  matters  dissolved 
by  the  ether;  then  a  few  crystals  of  sodium  nitrate  are 
gradually  added  until  the  liquid  becomes  colourless.  The 
mixture    i-    cooled    and    poured   into    excess    of    ami liuni 

hydrate,  the  presence  of  benzoic  acid  being  indicated  by  a 

yellow    colouration,    which,   on    the   addition    of    a    drop    of 

ammonium  sulphide,  passes  into  brown-red.  In  this  test 
symmetrica]  dinitrobenzoic  acid  is  formed,  whieh  i-  reduced 
by  the  ammonium  sulphide,  firsl  to  amidonitro-  and  then  to 
diamidobenzoic  acid. —  E.  B. 


" a-Naphlhol-Benzeln"  a    Vete   Indicator.     R.  Zaloziccki. 

Chem.  Zeit.  14,  605     606. 
Tni.    author   has   found   that    some   of  the   hcn/eiiis   (see 
lioluier,  this  Journal,   1890,  196)   possess  the  qualities   of 
indicators  in  a  high  degree,  showing  delicate  colour-changes 

with  acids  and  alkalis.     The  author  has  made  experiments  in 

thi  direction  with  ornaphthol-benzeitn  which  he  prepares  in 
a  wav  somewhat  different  from  Dobn  r,  a-  follows : — Smols. 
of  a-naphthol  and  1  mol.  of  benzj  Itrichloride  are  diluted  with 
benzene,  allowed  to  stand  for  24  hours,  and  then  gently  heated 

to  30     -40    <  '.      I'.eii/.yltriehloride  in  excess  and  hen/cue  are 

subsequently  evaporated.  The  substance  is  purified  by 
dissolving  it  in  dilute  caustic  soda,  and  afterwards  pre- 
cipitating it  with  hydrochloric  acid.  This  has  to  be  repeated 
several  times,  and  the  operation  is  finished  by  washing  with 
water,  a-naphthol-benzeln,  thus  prepared,  consists  of  a 
reddish-brown  powder,  soluble  in  very  dilute  alkalis  with 
mi  intensely  green  colour,  which  changes  to  a  reddish- 
yellow  if  dilute  acids  are  added.  Carbonic  acid  produces 
the  same  effect,  the  indicator  being  verj  sensitive  to  this  gas. 

It  is  dissolved  in  alcohol,  ass in",  a  reddish-yellow  col 

The  author  states  that  the  results  of  his  experiments  Bhow 
that    a-naphthol-benzeiq    belongs    to   the   same  group   as 


phenolphthale'in,  and  that  it  is  of  similar  sensitiveness  us 
an  indicator.  Therefore,  it  can  always  be  applied  in 
volumetric  analysis  instead  of  phenolphthalefn,  carbonates 
only  excepted,  because  its  sensitiveness  to  the  last-named 
salts  is  so  great  as  to  produce  a  change  of  colour  before  an 
acid  salt  is  formed.  Hut  in  most  other  respects,  a-naphthol- 
benze'in  shows  exactly  the  same  properties  as  phenolphthalefn. 
It  may  be  applied  in  the  following  way  :  111  to  20  drops  of 
an  alcoholic  solution  of  l  per  cent,  strength  are  added  to 
the  liquid  to  he  analysed  volumetricaUy ;  the   titration  i- 

Continued  until  a  drop  of   the    standard    solution    produces  a 

change  of  colour  from  green  to  orange  if  standard  acid. 
and  from  orange  to  green  if  standard  alkali  is  added. 
Acids  eive  a  more  precise  reaction  than  alkalis.      It  may   he 

mentioned  as  an  advantage  of  thi-  new  indicator,  that  the 
colour  changes  arc  also  discernible  in  artificial  light.  — 11.  S. 


Pyrrol,  n  Sensitive  Reagent  for  a  Gi*oup  of  Ethereal  Oils. 

A.  11,1.     Chem.  Zeit.  14,  438. 

Thk  author  has  previously  observed  that  pyrrol  is  a 
sensitive  reagent  for  tignified  tissue,  and  he  finds  that  it 
also  gives  characteristic  colours  with  snch  derivatives  "i 
allylbenzene,  as  einnatiric  aldehyde,  eugenol,  safrol,  anetbol. 

A  dilute  alcoholic  s, dull, ,u  of  cinnaniic  aldehyde  gives, 
with  an  alcoholic  solution  of  pyrrol  and  concentrated  hydro- 
chloric acid,  first  a  yellow-red  colouration,  changing  to 
dark  red,  and  ultimately  a  dark  pieeipitatc. 

In  the  same  way  niclkenol  gn  es  a  carmine  oil  colouration, 
pimentol  also  a  carmine-red,  sassafrasol  a  rose  red.  es- 
diagonal  a  carmine-red,  and  anisol  and  sterDanisol  a  \  > •  1 1 .  > \\ . 
(This  Journal,  1889,  421  ;  and  1890,  555.)  -A.  I.   8. 


The  Detection  of  Olioe  Waste  in  Pepper.     Pabst,     Monit. 
Seient.  1890,  47l>. 

Thk  author  recommends  for  this  purpose  either  dimethyl- 

pura-pheiiylencdiamine  which  has  been  proposed  by  \\'iirsi,r 
for  the  detection  of  {.'round  wood  in  paper,  or  thallme.  which 

is  used  to  stain  the  ligneous  tissues  of  plants.  The  former 
reagent  is  convenientrj  prepared  as  follows : — Ten  gnns.  of 

commercial  dimethylaniline  arc  mixed  in  a  porcelain  di-h 
u  it li  20grms.  of  pure  strong  hydrochloric  acid,     ion  gnns.  of 

broken  ice  arc  next  added,  and  then,  little  by  little,  with 
constant  stirring,  a  solution  of  7  grins,  of  sodium  nitrite  in 
1011  ee.  of  water.  After  half  an  hour  30 — 10  grins,  of 
hydrochloric  acid  and  20grms.  of  tin-foil  are  added.     The 

reduction  is  allowed  to  g i  for  an  hour,  when  tin'  tin  in 

solution  is  precipitated  by  means  of  metallic  zinc.  Phe 
decanted  and  filtered  liquid  is  treated  with  a  slight  excess 
of  sodium  or  potassium  carbonate,  and  the  turbidity  thus 
produced  is  redissolved  by  the  addition  of  acetic  acid, 
Finally,  In  grins,  of  sodium   bisulphite  are   added,  and    the 

whole    is    diluted  to  1!   litres.       Ill  testing  pepper,    1— 'J  it     ,,!' 

the  above  solution  are  placed  in  a  shallow  dish,  and  a  pinch 
of  the  pepper  is  sprinkled  into  the  solution.  In  a  few 
minutes  the  particle-  of    olive    waste  assume  a  splendid  led- 

carmine  colour  :  w  hilst  the  grains  of  pepper  remain  unaltered 
or  are  coloured  on] v  a  faint  pink.  If  some  water  he  now 
added,  the  heavy  particles  of  olive  fall  to  the  bottom,  and 
collect  together,  when  they  may  he  detected  with  the 
greatest  ease.    Of  course,  an)  other  ligneous  tissue  present 

in    the    pepper,    -ucli    as    ground    nut-shells,    will    also    he 

coloured  red  by  this  reagent.  Tballine  sulphate,  in  ',  per 
cent,  solution,  stains  the  olive  particles  a  beautiful  orange, 

easily  detected.  Tin-  colour,  however,  takes  longer  to 
develop  than  the  red  produced  by  the  preceding  reagent, 
and  the  solution  of  thalliiic  sulphate  dins  not  keep  will. 
The  colours  given  to  olive  waste  bj  the  above  reagents  an 
soluhle  in  water  after  some  time,  the  waste  itself  assuming 
a  brownish  or  blackish  colour. — 11.  T.  1'. 


Experiments  mi  Gum  Arabic  and  Gain  Senegal.     I.. 

I.irhoriiiann.     (hem.  Zeit.  14J  66.1  — (li'.i;. 
Gnu   arabic   is  often  adulterated   with   gum  Senegal,   the 
latter  being  sometimes  sold  in  its  stead.     If  the  gum  has 
not  been  powdered,  the  appearance  is  sufficient  to     bo* 
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which  variety  is  chiefly  present.  Gum  arable  forms  round 
or  irregular  masses,  varying  in  colour  from  colourless  to 
brown,  which   reflect   light  strongly,  almost  appearing  to  be 

crystalline.  Gum  Senegal  is  usually  colourless  or  pale 
yellow,  with  a  surface  resembling  ground  glass,  the  pieces 
cylindrical  or  worm-like.  It  occurs  occasionally  in  round 
masses  resembling  a  mulberry. 

I  >n  dissolving  either  gum  in  water,  only  small  particles  of 
Wood  are  left,  which,  according  to  Kiain-kv,  are  usually  red 
in  the  case  of  gum  arable,  but  black  with  gum  Senegal. 
Other  gums,  cherry,  tor  example,  are  onlj  partially  soluble 
in  water,  leaving  a  swollen  residue,  winch  only  dissolves 
after  long  digestion. 

With  potassium  hydrate,  and  a  few  drops  of  copper 
sulphate  solution,  both  gums  give  a  blue  precipitate,  which, 
in  the  case  of  gum  arabic,  is  larger  in  quantity,  coherent, 
and  rises  to  the  surface,  while  the  other  is  more  floccnlent 
anil  remains  diffused  in  the  liquid.  The  precipitates  are 
only  slightly  soluble  on  heating,  and  are  not  reduced  even 
by  boiling.  Dextrin  yields  a  similar  precipitate,  easily 
soluble  on  warming,  and  which  is  completely  reduced  ou 
boiling  for  sometime.  On  prolonged  heating  with  dilute 
potassium  hydrate,  solutions  of  gum  arabic  and  of  dextrin 
become  amber  coloured,  those  of  Senegal  are  only  slightly 
coloured. 

.Mixtures  of  gum  arabic  and  Senegal  behave  to  the  copper 
test  like  Senegal  alone,  but  with  potassium  hydrate  they 
assume  the  amber  colour.  Mixtures  of  gum  arabic  or 
Senegal  and  dextrin  with  the  copper  test  behave  like  gum 
arabie  alone,  and  if  the  amount  of  dextrin  is  not  too  small, 
reduction  takes  place  on  boiling.  When  only  small  quantities 
of  dextrin  are  present,  the  copper  precipitate  after  thorough 
warming  may  be  filtered  off,  and  the  filtrate  boiled  ;  reduc- 
tion will  then  take  place.  When  all  three  substances  are 
present,   the    precipitate    should    be    washed,    dissolved    in 


dilute'  hydrochloric  acid  and  a  large  excess  of  alcohol  added. 
The  precipitated  gum  is  allowed  to  settle  for  a  day.  washed 
with  alcohol,  dried,  and  examined  as  above. 

Gum  arabic  may  be  systematically  examined  in  the 
following  manner: — The  powdered  substance  is  treated  with 
luke-warm  water:  a  gelatinous  residue  indicates  other 
gums.  The  aqueous  solution  is  mixed  with  an  excess  of 
potassium  hydrate  and  a  few  drop-  of  copper  sulphate, 
warmed  and  filtered,  and  the  filtrate  examined  for  dextrin 
by  boiling,  the  precipitate  being  tested  as  above. 

It  is  usually  stated  that  gum  Senegal  is  more  hygroscopic 
than  gum  arabic,  but  when  dried  at  105°  C,  gum  Senegal 
lost  13*39  percent,  of  water  and  gum  arabic  14- ">6,  and  on 
exposure  to  moist  air  for  -J  1  hours,  the  former  gained  6-  IS 
percent.,  the  latter  6-34. — F,  H.  L. 


Thermo-Chemical  Investigations  mi  Silk-    L.  Vignon.    Hull. 
Soe.  Chim.  1890,  3,   IG5  -410. 

mxiii  n  skeins  of  silk  (cultivated),  of  the  same  quality, 
reeled   and  spun   under  precisely   similar    conditions,    were 

dried  and  weighed,  and  then  half  id'  them  boilcd-off,  re-dried 
and  weighed,  the  average  loss  in  weight  being  22*94  per 
cent.  The  ungummed  skeins  were  left  exposed  to  the  air 
in  the  laboratory  to  cause  them  to  regain  their  normal 
amount  pf  moisture;  then  they  were  immersed  in  certain 
solutions  in  a  calorimeter,  the  skeins  of  raw  silk  being 
similarly  treated.  The  liquids  employed  in  the  calorimeter 
consisted  of  seven  normal  solutions  as  follow  :  potassium, 
sodium,  and  ammonium  hydrates,  sulphuric,  hydrochloric, 
and  nitric  acids,  and  potassium  chloride,  along  with  distilled 
water,  in  each  case  500  cc.  being  used. 

The  results  are  shown  in  the  table  below: — 


Raw  .Silk. 

Ungummed  Silk. 

Reagents. 

Calculated  for 
liio  Grins. 

Calculated  for  the 

Mol.  Wl. 

in  Grins. 

Calculated  for 

100  Grins. 

i  lalculated  tor  the 
Mol.  Wt. 

in  Grins. 

Heat  Units  evolved.    Tempi  raiure  about  12°. 

Water 

trio 
1-3:, 
1'55 

i,  6  i 
inc. 

0'95 
Ofll 
0"20 

8' 50 

47-110 
03  95 
22-C5 
Will 
MS- 10 
31-3.-, 
6-95 

0-15 

i  30 
i-se 
Q-ao 

090 

0-90 

Irs;, 
trill 

5-2(1 

'.Via 

17  40 

:,l  :  . 

31'3j 

■'  .;o 

3'50 

Total 

il'C, 

Ij-llll 

*  Alkalis  act  on  raw  silk,  removing  s<-i -f  the  aUk-glue. 


The  total  numbers  of  heat  units  evolved  are  i; -oil  in  the 
case  of  ungummed  silk  and  6-  63  in  that  of  raw  silk  ;  sericin, 
consequently,  causes  the  evolution  of  more  heat  than  does 
fibroin,  although  the  two  bodies  are  chemically  closely 
related;  on  calculation,  it  is  found  that  sericin  evolves 
1 "  -1 7  times  more  heat  than  fibroin.  The  author  hopes  that 
further  investigations  in  this  field  may  be  of  use  ill  extending 
our  knowledge  of  the  theory  of  dyeing. — E.  B. 


Eucalyptus  Oil.    Schimmel  and  Co.    Zeits.  Anal.  Chcni.  29( 
222 223. 

See  under  XX.,  page  7(31.. 


On  the  Examination  of  Wax.     11.  Rottger.    (hem.  Zeit. 
i4,  606— GOT. 

The  determination  of  the  specific  gravity  of  wax  may  in 
some  cases  be  used  as  a  preliminary  test,  pure  bees-wax 
having  an  average  specific  gravity  of  0'960.  I  f  the  substance 
in  question  differs  considerably  from  this,  an  adulteration  is 
proved.  Hold's  test  (('hem.  Zeit.  13,  1375)  is  the  most 
reliable  for  the  quantitative  and  qualitative  examination  id' 
wax,  and  the  author  having  most  carefully  examined  the 
various  other  methods,  has  come  to  the  conclusion  that  the 
resnlt  in  most  cases  is  very  unsatisfactory.  Two  methods 
Only  are  mentioned  which  give  good  results,  if  the  adulteration 
of  wax  with  stearic  acid  lias  to  be  proved. 

1.  Fehling's   method   (l)ingl.    Polyt.  .1.  147,   227).     He 
recommends  boiling  the  substance  four  or  five  minutes  with 
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20  times  its  weight  of  alcohol,  and  afterwards  letting  it  stand 
for  several  hours.  Then  it  is  filtered  and  the  filtrate  mixed 
with  water.  If  the  wax  was  pure,  the  liquid  remains 
perfectly  or  almost  transparent,  but  if  it  was  adulterated 
with  stearic  acid,  it  loses  its  transparency,  a  reaction  which 
is  plainly  perceptible  even  if  the  adulteration  amounts  to  as 
little  as  1  per  cunt,  of  stearic  acid. 

2.  Benedikt  (Analyse  der  Fette,  291)  advises  boiling  the 
substance  with  sodium  carbonate.  The  solution  on  cooling 
becomes  solid  when  sodium  stearate  is  present.  This  method 
is  also  reliable,  l>ut  uol  so  exact  as  that  of  Fehling. 

The  two  methods  just  mentioned,  together  with  Hubl's 
ami  the  specific  gravity  test,  seem  to  be  all  we  have  practically 
to  rely  upon,  to  prove  adulterations  in  wax. —  II.  S. 


Determination  of  Mineral  Oil  in  Fatty  Oils.     A.  Grittner. 
Zeits.  f.  angew.  Chem.  1890,  261. 

Horn's  method  (this  Journal,  1888,  GOG),  consisting  in 
saponifying  the  mixture  of  mineral  and  fatty  oil  and 
extracting  the  dried  soap  with  chloroform,  lias  given 
excellent  results  in  the  hands  of  the  author  save  when  the 

proportion  of  mineral  oil  is  large,  in  which  case  a  past] 
mass  is  formed,  difficult  to  extract,  lie  accordingly  modifies 
it  thus  :  2 — 3  grms.  of  the  oil  are  saponified  in  a  porcelain 
basin  8 — 10  em.  in  diameter  with  20  cc.  of  alcoholic  soda 
containing  20 — 25  grins,  of  caustic  soda  in  a  litre  of  95  per 
cent,  alcohol.  After  the  alcohol  has  been  driven  oil'.  -mid 
(purified  by  treatment  with  hydrochloric  acid)  is  stirred  in, 
and  the  mass  wrapped  in  filter-paper  anil  extracted  with 
chloroform  in  a  Soxhlet's  apparatus.  The  purification  of 
the  sand  is  necessary,  as  any  lime  present  in  it  would  form 
a  lime  soap  which  is  soluble  in  chloroform.  The  chloroform 
is  best  purified  by  distillation  with  strone;  sulphuric  acid. 
The  results  of  the  method  are  accurate. — U.  B. 


Determination  of  the  Solidifying  Point  of  Lubricating  Oils. 

A.  Martens.  Mitt.  k.  tech.  Versuchst.  1890,  53—71. 
A  COMPARISON  was  instituted  between  the  various  forms  of 
apparatus  in  use  by  several  Government  railways  for  deter« 
mining  the  solidifying  points  of  lubricating  oils,  and  the 
method  adopted  by  the  Versuchsanstalt  (this  Journal,  1889, 
423). 

(1.)  The  oil  is  cooled  by  exposing  the  test  tube  con- 
taining it  to  a  hath  of  ether  through  which  a  stream  of  air 
can  be  drawn,  and  its  condition  judged  by  inclining  the  tube. 
The  method  is  unsatisfactory,  the  cooling  with  ether  being  a 
grave  defect,  as  it  is  costly,  dangerous,  disagreeable,  and, 
unless  the  air  be  previously  dried,  liable  to  cause  stoppage 
by  blocking  the  tubes  with  ice.  The  time  commonly 
allowed  for  cooling  is  also  insufficient  (the  importance  of 
this  condition  is  shown  in  the  preceding  abstract),  and 
results  compare  unfavourably  with  the  standard  method  of 
the  Versuchsanstalt. 

(2.)  The  oil  is  solidified  in  a  freezing  mixture,  removed 
therefrom,  and  the  temperature  :it  which  il  begins  to  How 
under  a  bead  of  30  mm.  of  oil  noted.  This  also  met  with 
disapproval,  wide  discrepancies  occurring  with  slight  altera 
tions  of  the  conditions  of  experiment;  besides  it  does  not 
determine  the  solidifying  point  but  that  of  incipient  fusion, 
ci.)  The  apparatus  and  method  are  of  a  character  similar 
to  those  of  (2),  and  the  same  objections  hold  good.  The 
use  of  ether  as  a  cooling  agent  leads  to  the  presence  of  the 
disadvantages  mentioned  under  (i). 

(4.)  since  the  description  of  the  standard  method  of  the 
Yersuchsatistaltcn  appeared,  a  new  process  has  been  dei  ised, 
the  apparatus  for  which  is  illustrated  herewith.  It  may  he 
briefly  described  thus:— The  oil  is  placed  in  a  CT-tube 
(Fig.  1)  and  exposed  to  a  known  and  constant  low  tempera- 
ture by  the  use  of  a  bath  of  one  of  the  frozen  s;dt  solutions 
prescribed  for  the  standard  method  (this  Journal,  1889, 
•123),  and  its  condition  ascertained  after  a  sufficient  period 
of  cooling  by  exposing  it  to  a  pressure  equal  to  a  column 
of  water  30  mm.  in  height.  Fig.  2  shows  -,\  convenient 
method  of  obtaining  a  constant  pressure  for  this  purpose. 
A  gas-holder  a    is   connected  with    a   tube   (having  its   end 


turned  up  and  rounded  as  shown  in  Fig.  3)  immersed  to 
such  a  depth  in  any  suitable  fluid  (.e.g.  a  non-volatile  oil) 

that  air  from    the  gas-holder    can    escape    from    it  when   the 

water-manometer  *•  shows  a  greater  pressure  than  30  mm. ; 
tins  device  is  necessary  to  prevent  fluctuations  in  the 
pressure  dm-  to  alterations  of  temperature.  A  water  pump 
may  be  substituted  for  the  gas-holder.  In  carrying  out  a 
number  of  determinations  a  set  of  LT-tubes  may  be  held  by 
the  stand  shown  in  Fig. 4,  the  design  of  which  is  obvious. 
The  frame  carrying  them  can  be  Lifted  bodily  out  of  the 
containing  vessel.  The  whole  of  the  metal  parts  of  the 
apparatus  are  nickel-plated  to  decrease  their  liability  to 
corrosion  from  the  salts  used.  The  concordance  of  the 
results  obtained  by  this  method  and  its  ease  of  working 
make  it  preferable  to  those  previously  described. 

Fig.  1. 
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(3.)  The  simple  plan  of  cooling  the  oil  in  a  capsule  im- 
mersed in  a  freezing  mixture,  stirring  it  with  ;i  thermo- 
meter, and  noting  the  change  of  state  it  undergoes,  is  used, 
and  has  little  to  recommend  it,  the  serious  personal  equation 
(to  get  rid  of  which  is  largely  the  object  of  most  of  the 
more  complex  methods)  being  particularly  objectionable. 

(G.)  The  standard  method  of  the  Versuchsanstalten  has 
already  been  described  (this  Journal,  1889,  423),  and  does 
not  need  repetition.  It  has  been  found  lately  that  a  large 
increase  in  the  width  of  the  vessel  in  which  the  oil  is  cooled 
causes  it  to  remain  fluid  at  a  lower  temperature  than  under 
normal  conditions. — U.  li. 


The  Melting  and  Solidifying  Points  of  some  Fatty  Bodies 
ami  Mixtures.  A.  Tcrreil.  Hull.  See.  Chim. '  1890,  3, 
195—200. 


See  under  XII.,  pages  743- 


•II. 


The  Density  of  Resin  (til  and  of  EssenceoJ  Turpentine. 
A.  Eenard.     Monit. -Sclent.  1890,  169. 

The  author  has  determined  the  density  and  coefficient  of 
expansion  of  these  oils,  so  that  their  density  observed  at  any 
convenient  temperature  may  be  reduced  to  their  density  at 
15°  C.  by  means  of  the  formula — 

D15  =  D  +  C  t. 

in  which  1>|S  =  density  at  15  ('.  ;  I)  —  density  observed  ; 
I  =  difference  between  the  temperature  of  observation  and 
15°  C. 

C/  is  added  to  I),  when  tin-  temperature  of  observation 
exceeds  15°  C. ;  and  it  is  subtracted  from  I)  when  the 
temperature  is  below  15    C. 

Pale  Resin  Oil  (First  Distillation). 

Average  density  at  15'  C 0'9823 

Coefficient  of  expansion 0-000663 

I),,  =  I)  +  0-00064  t. 

Rectified  Resin  Oil  (Second  Distillation). 

Average  density  at  15    ( ' 0-9712 

Coefficient  of  expansion 0-000673 

D15  =  D  +  0- 00065  t. 

Green  Resin  Oil. 

Average  density  at  15°  C 0*9901 

Coefficient  of  expansion 0'  00066 

D15  =  I)  +  0-000G5C 

Blue  Resin  Oil. 

Average  density  at  15°  C 0-9810 

Coefficient  of  expansion 0"  000717 

D15  =  D  +  0 •  00O70  i. 

Essence  of  Turpentine. 

Average  density  at  15°  C 0-  8090 

Coefficient  of  expansion 0-000918 

D15  =  I)  +  0-000789  I. 

—II.  T.  1'. 


Estimation  of  A  nhydrous  Glycerol  in  Commercial  Glycerol. 
E.  Deiss  and  C.  Deiss.     Les  corps  (Jras  Iudustr.  16,  293. 

The  method  depends  upon  the  faet  that  the  absorption 
of  water  by  a  constant  weight  of  a  mixture  of  glycerol 
and  pure  phenol  is  proportional  to  the  degree  of  con- 
centration of  the  glycerol.  Into  a  flask  of  about  100  cc. 
capacity  are  introduced  exactly  10  grms.  of  the  glycerol 
under  examination,  and  6  grms.  of  pure  crystallised 
phenol,  which  has  been  melted;  the  whole  is  well  mixed 
and  allowed  to  cool.  A  solution  is  made  up  containing 
50  grms.  of  pure  crystallised  phenol  to  1,000  grms.  of 
water.  This  solution  is  carefully  run  from  a  burette  into 
the  flash  containing  the  above  mixture  of  the  glycerol  and 
phenol   until  permanent   milkiness  is  just  attained.     In  the 


case  of  anhydrous  glycerol  28- 15  cc.  of  this  phenol  solution 
are  required;  and  for  every  per  cent,  deficiency  in  the 
glycerol  at  the  same  temperature  (not  stated)  0-39  cc.  less 
is  required,  as  experiments  have  conclusively  shown. 

If   i/  be  the   number  of  cc.  of    phenol   solution  used,  the 
percentage  of  glycerol  contained  in  the  sample  examined  is — 

28-15  -  q 

For  a.  temperature  of  ]  1°  C.  the  percentage  is  — 
IV  lo  -  ./ 
0-28      ' 


loo 


In  order  not  to  have  to  find  the  equations  corresponding 
lo  various  temperatures  tie-  authors  recommend  that  all 
experiments  should  he  carried  out  at  a  temperature  of 
11°  C.    by  surrounding    the   flask    with    water   kept    al    this 

temperature.     Presence  of  extractive  suhsti s,  salts,  and 

colouring   matter   are   said    not   lo   affect    the   result.     The 
methctd  gives  very  good  results  with  commercial  glycerol. 
— T.  L.  U. 

Estimation  of  Starch-Flour  in  Grain.     Z.  von  Milkowski. 

'  Zeits.  Anal.  (  hem.  29,  134—136. 

AsBOTB  first  removes  fat  by  extraction  with  ether  (this 
Journal,  18S9,  574),  and  then  estimates  the  starch  iu  the 
product  by  the  baryta  method  (this  Journal,  1KS7,  608). 
The  author  has  made  comparative  experiments  by  extract- 
ing with  carbon  bisulphide,  and  his  results  agree  perfectly 
with  those  of  Asboth. 

Marcher's  method  is  as  follows : — 3  grms.  of  finely 
powdered  substance  are  made  into  a  paste  with  50  ee.  of 
water  in  a  water-bath  at  loo  ('. ;  the  whole  is  cooled  to70°C, 
and  5  cc.  of  malt  extract  (  loo  grins,  of  green  malt  to  500  cc.  of 
water)  are  added,  the  temperature  being  kept  at  70°  for  some 
minutes.  To  prevent  darkening  of  the  solution  a  1  percent. 
solution  of  tartaric  acid  must  he  added.  The  liquid  is  next 
subjected  to  a  pressure  of  three  atmospheres,  is  cooled  and 
has  5  cc.  of  malt  extract  added  to  it,  after  which  it  is  again 
wanned  to  70~  C,  and  at  the  end  of  about  20  minutes  the 
starch  is  completely  dissolved.  .V  portion  of  the  tillered 
solution  is  now  inverted  with  hydrochloric  acid  (sp.  gr. 
1-125),  and  in  this  by  means  of  Fehling's  solution  the 
sugar,  and  indirectly  the  starch,  is  estimated.  Allowance 
must  lie  made,  of  course,  for  the  10  cc.  of  malt  extract 
added. 

Results  obtained  by  the  author  by  tins  method  and  by 
Ashnth's  method  agree  exceedingly  well  together.  Methods 
which  depend  on  direct  inversion  by  acids  cannot  be  reliable, 
since  other  substances,  such  as  cellulose  and  pectin,  are 
calculated  as  starch  in  such  cases. —  T.  I<.  II. 


Determination   of  Nitrogen    in    Manures.     E.  Auhin   and 
J.  Quenot.     Hull.  Soc.  Chim.  3,  1890,  322—326. 

The  authors  first  cite  experiments  to  prove  that,  whether 
sugar,  or  a  mixture  of  sulphur  and  calcium  oxalate,  be 
added  to  the  soda  lime,  the  whole  of  the  nitrogen  of  nitrates 
is  not  obtained  as  ammonia  by  the  combustion  process,  and 
that  the  addition  of  oil  in  the  Kjeldahl  process  is  open  lo  the 
same  objection.  A  mixture  of  sulphuric  acid,  phenylsul- 
phurie  acid,  and  zinc  gives  a  much  better  result ;  but  still 
there  is  a  loss,  0-0667  grm.  X  being  obtained  from  potas- 
sium nitrate  iustead  of  0'0G92grm.  If  the  Kjeldahl  process 
be  employed  on  anorganic  manure  containing  nitrates,  some 
of  the  nitrate  is  reduced  ;  and  if  a  mixture  of  ammonium 
salt  and  nitrate  only  be  analysed  by  this  process,  some  of 
the  ammoniacal  nitrogen  is  lost  by  oxidation. 

The  best  way  to  obtain  the  total  nitrogen  (organic, 
ammoniacal,  and  nitric)  by  the  Kjeldahl  process  is  to  use  a 
mixture  of  ,30  cc.  sulphuric  acid,  3  ee.  phenylsulphuric  acid, 
1  grin,  zinc,  ami  0*5  grm.  mercury  with  the  manure;  hut 
even  then  there  is  a  slight  deficiency  iu  the  nitrogen 
obtained.  Attempting  to  first  eliminate  the  nitric  nitrogen, 
!i\  digestion  with  ferrous  chloride,  the  authors  find  the 
ammoniacal  nitrogen  rendered  too  low.  Ferrous  sulphate 
gives  better  results. 
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The  authors  recommend,  however,  the  following  process, 
which  permits  of  the  determination  of  the  organic  and 
ammoniacal  nitrogen,  together  or  separately,  the  nitric 
nitrogen  being  determined  in  a  fresh  portion  by  Schloesing's 
process  (see  mis  Journal,  1884,  379,  and  1HSK,  692).  One 
ii i in.  of  the  manure  is  exhausted  on  a  filter  by  SO—  10  ec.  of 
a  2  per  cent,  solution  of  tannin,  hy  which  the  nitrogenous 
organic  matters  are  rendered  insoluble,  if  nol  alreadj  so. 
The  residue  and  filter,  deprived  of  nitrates,  and  of  mosl  of 
the  ammonium  salts,  are  attacked  by  the  Kjel.lald  method, 
ami  when  ready  for  the  final  distillation,  the  filtrate  is 
reunited  with  (He  contents  of  the  Bask,  and  the  organic 
and  ammoniacal  nitrogen  determined  together. 

To  determine  them  separately,  it  suffices  t<>  remove  the 
ammonium  salts  entirely  by  the  tannin  solution;  and  tins 
can  be  done  even  when  ammonio-magnesium  phosphate  is 
present,  by  digesting  I  grm.  of  the  manure  For  15  hours 
with  ti-.'  grm.  tannin  and  150  cc.  seltzer  water.  The  residue 
is  treated  l>\  Cjeldahl's  process  for  the  organic  nitrogen, 
the  filtrate  by  distillation  with  sodium  hydrate  for  the 
ammoniacal  nitrogen,  and  the  nitric  nitrogen  is  determined 
in  a  fresh  portion  bj  Schloesing's  process. — J.  M.  II.  M. 


The  Vacuum  Method  of  Drying  Barley  and  Malt,  with  a 
Direct  Determination  of  the  Extractin  Beer  and  Worts* 
C.  X.  Richer.     Zeits.  f.  d.  ges.  Brauw.  13,  97. 

See  under  XV  1 1.,  page  756. 


I'.VI  BUT. 

Apparatus  for  Estimating  the  Quantity  <;/'  Glucose  or 
Grape  Sugar  in  Fluids.  A.  W.  Gerrard,  London.  Bug. 
Pat.  18,856,  November25,  1889.     Id. 

The  apparatus  consists  of  a  burette,  from  which  the  sugar 
solution  is  run  in  the  ordinary  waj  into  Bebling's  or  any 
other  copper  solution.  In  working  with  this  apparatus  it 
'  necessary  always  to  use  such  an  amount  of  r?ehling 
(say  Ki  cc.)  or  other  copper  solution  as  is  exactly  equivalent 


the 


solution 


to  0' 05  grm.  of  glucose;  and   furtlic 

must  be  diluted  to  'in  times  its  volume. 

ditions,   the   correct    percentage   of  sl^,. 

solution  may  be  read  oil  direct  from  the  burette. — A.  J.  K 


Under  these  eon- 
sugar   in   the  original 


$cU>  Books. 


ClIEJiisi  ll-'I'i  .  ii.ms,  in     Amii-i.     Hanoi. i.  ii    Ol  u    Asm 
VII-.  Ill  \    I    \  I  I  i:-l  .  Ill  M.l  \    /I   I.     BEAl   I  ski  n  i,.  i  m;    DES 
ClllOlls.  MKN     GttOSSBETMEBES    INO/IM    UnTEERICHTE. 

Ill  •  i;  u  so  ko  Km  s  von  Db.  Julius  Post.  Zweite  vermehrte 
tind  verbesserte  Auflage.  ZweiterBand.  Zweite  Meferting. 
1890.  Braunschweig:  BViedrich  Vieweg  and  Solin. 
I. on. Ion:    11.   Grevel   and  Co.,  33,  King  Street, Covenl 

Card.  u. 

This  volum.  forms  pari  II.  of  the  second  volume  of  Post's 
great  wort  on  Cheniieal-technQlogical  Methods  of  Analysis. 
(See    tliis    lournal.    1888,    HTli.)       The    work     is  illuslral. id 

with   77   excellent    engraving I   the    volume   is  mainly 

devoted  to  the  subjects  of  standi.  Dextrin,  Sugar  and  the 
Fermentation  Processes,  and  products  such  as  Wine,  Beer, 
Spirits,  and  Vinegar. 

I  in!,  i  Spirits  and  Vinegar,  also  Wood  Spirit  appears  and 
receives  fall  treatment.    The  methods  of  Kiell,  Kramer  and 

C  ro.  I.  I.  i,  and  Bardey  and  lion  let,  are  described,  for  estimating 
the  Methyl  Alcohol',  A..  I.me.  and  other  constituents. 

Ti  .    I    heiiiical  and  (   hoinieo-phv  sical  Methods  for  Testing 

Sugar-jvriees,  Syrups,  Sec.,  arc  very  fully  given  and  well 
illusi  ate. I.  and  the  best  methods  for  estimating  the  ('on 
stiiuents  of  Wines  ami  Spirit-  me  described  in  considerable 
detail. 


•Xraor  Heport. 

tariff  changes  and  customs 

hi:uulatio.\s. 

1'illl  I  111  N  I      IsHNHS. 

i  'ustoms  Tariff, 

Note. — Kilog.  =  In  Hectogrammes  =  2*204  lb.  avoird.  : 

litre  =  22  Imp.  gallons. 

The  following  is  a  statement  of  the  rates  of  Customs  duty 
now  levied  on  imports  into  the  Philippine  Islands: — 


Glass  In  --ten  of  Arlr  lea 


Rates  of  Duty 
new  levidbl  . 


Pes   Its. 

Mineral  oils ion  kilos,    ru> 

Wax Kil...          0"M 

Wax,  worked .,                  ICI- 

Copper,  brass,  sine ..            0"03 

Matches  of  any  kind .,            tros 

Caoutchouc,  manufactured „            0"2J 

Perfumery  of  any  kin. I O'lO 

lh.l.s  tanned „               O'lS 

Pharmaceutical  and  chemical  products  nol  pro 

In  I  .it. -.1  by  sanitary  regulations s  °/<  ad  vaX. 

Candles Kilo.           0-05 


The  importation  ..f  the  following  articles  is  prohibited  :  — 
((/.)   Articles    of    food    containing   materials    injurious    to 

health  (fuchsine,  salicylic  a.i.1.  See.). 
(».)  Pharmaceutical  products  the  composition  of  which  is 
kept  s.eret  (such  as  Holloway's  pills). 

For  the  importation  of  explosives,  such  as  gunpowder, 
dynamite,  &c,  a  special  permit  is  required. 

The  importation  of  the  following  is  only  permitted  to 
certain  individuals  : — 

I  Ipium  imported  by  the  farmer  of  this  tax  or  h\  chemists 
In  small  quantities  and  for  medicinal  purposes. 

The  following  are  free  of  import  duly  : — Manures,  lime, 
cement,  plaster. — />n«r<l  of  Trade  Journal. 


EX2'RACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

British  Guiana. 
Drug  Exports. 

Anion;;    the    exports    from    the    colony    during    the    wars 
IKS7    and    ISSS    were    tin     following    allieles   of    interest   to 

diarists: — 


ISS7. 


Gum  (Balata)  ... 
t  ohm  (other)  . .  . 

Isinglass 

Arrowroot 


Value         .V'.'S 
B,0H 

:;::s 
l.-,:i 


Isss. 

£ 
1 1,069 

471) 

w 

■la 
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Balata  and  India-rubber. 
It  is  gratifying  to  record  the  growth  of  another  industry 
in  the  collection  of  balata.  The  legislation  of  1887,  placing 
the  collection  of  this  and  other  gums  on  a  proper  footing, 
has  been  eagerly  taken  advantage  of,  and  25  balata  licences 
were  issued  during  the  year,  the  result  of  which  has  been  to 
increase  the  export  of  this  useful  article  from  80,942  lb.  in 
1887  to  248,484  lb.  iu  1888. —  Chemist  and  Druggist. 

Cape  Colony. 
Drugs  and  ( 'hemicals. 

In  1888,  drugs  and  chemicals  were  imported  into  the 
Cape  Colony  to  the  value  of  about  GO, 760/. 

Soap, 

There  is  a  duty  of  is.  2d.  per  cwt.  on  foreign  Boap 
imported  into  the  Cape,  and  this  protection  accounts  for  the 
existence  iu  the  colon}'  of  10  soapworks,  of  which  the  two 
most  important  ones  are  those  of  Messrs.  Low  and  Smithers. 
Notwithstanding  the  existence  of  this  industry,  the  colony 
imports  a  considerable  quantity  of  common  soap,  especially 
for  wool-washing.  The  indigenous  product  sells  at  9s.  to 
10s.  per  g-ewt.  box,  while  the  foreign  article  is  slightly 
higher  in  price.  The  imports  in  1888  were  : — From  England, 
5,261,354  lb.;  from  Natal,  49,560  lb.;  from  the  United 
States,  35,650  lb. ;  from  South  Australia,  10,046  1b.;  from 
Germany,  13,524  lb.;  from  the  Argentine  Republic,  80  1b. 
—Ibid. 

China. 

Aniline  Dyes. 

It  is  worthy  of  remark  that  no  aniline  dyes  were  imported 
into  Newchwang  last  year,  says  the  British  Consul  in  that 
city.  It  is  said  that  the  Chinese  have  come  to  dislike  these 
dyes,  and  to  find  that  those  which  they  make  themselves 
are  more  serviceable  and  cheaper  in  the  end.  So  they  are 
returning  to  the  use  of  sapan-wood  and  their  own  dyestuffs. 
On  the  other  hand,  the  Consul  at  Kewkiang  observes  that 
dyes,  principally  of  German  manufacture,  continue  to  form 
a  considerable  article  of  trade.  Many  of  the  colours  chosen 
are  not  in  the  best  taste,  magentas  and  aniline  greens,  blues, 
and  pinks  being  the  favourite  shades. 

Chinese  Camphor. 

The  camphor  trade  of  Formosa  does  not  show  any  signs 
of  improvement.  The  restrictions  formerly  imposed  1>\  tin 
Government  monopolists  are  nominally  removed,  but  the 
difficulties  and  risks  of  getting  the  camphor  down  to  the 
eoast  are  so  great  that  foreigners  are  not  inclined  to  engage 
in  the  trade,  notwithstanding  the  very  high  prices  that  have 
ruled  in  the  Hong  Kong  market  lately.  Chinese  traders 
decline  positively  to  deliver  camphor  at  the  port,  and  do  not 
care  much  about  touching  the  business  at  all.  Practically, 
it  may  be  said,  the  monopoly  still  exists,  and  the  entire 
export  of  1889  was  only  709  cwt. 

Turkey  Opium. 

The  consumption  of  Turkish  opium  in  certain  parts  of 
China  is  largely  on  the  increase.  In  the  island  of  Formosa, 
for  instance,  it  has  almost  entirely  replaced  Indian  opium, 
as  the  following  figures  will  show:  — 


Indian. 

Persian. 

Turkey. 

Cwt. 
415 

618 

Cwt. 
25 

24 

Cwt. 
1,1 1ST 

1,707 

Bight  years  ago  Indian  opium  from  Benares,  with  a  small 
quota  of  Malwa,  took  about  50  per  cent,  of  the  trade,  the 
remaining  moiety  being  divided  between  Persian  and  Turkey. 
Persian  and  Malwa  have  now  practically  disappeared ; 
Turkey  monopolises  about  80  per  cent,  of  the  demand, 
leaving  only  20  per  cent,  to  Benares. 


Native  Opium. 

It  is  also  certain  that  the  native-grown  drug  is  steadily 
gaining  a  footing  in  Formosa,  but  as  it  does  not  pass 
through  the  foreign  Customs  statistics  are  not  obtainable  ; 
but  it  is  well-known  that  there  is  a  steady  re-export  of 
foreign  opiums  in  native  junks  to  the  mainland,  where 
thej  are  exchanged  for  the  opiums  of  Ssech'uan  and 
Yunnan,  which  are  then  brought  back  to  Tamsui  for  local 
consumption. 

It  is  estimated  that  so.ooo  lb.  of  Chinese-grown  opium 
were  imported  in  that  city  during  the  year  18S9;  the 
most  popular  coming  from  Tang  Shan  Hsien  ami  Feng 
Hsien,  in  the  neighbouring  province  of  Kiangsii.  A 
Ssech'uan  linn  has  just  set  up  business  in  Waku  as  well, 
and  there  is  every  probability  of  the  native  drug,  which 
is  now  far  better  prepared  than  formerly,  besides  being 
only  about  half  the  price  of  the  Indian,  coming  more  ami 
more  into  favour. 

Uruy  Exports. 
The  following  figures  show  the  export  of  drugs  during 
tin'  years  1SS8  and  1889  from  Ichang,  the  Chinese  inland 
trade  centre  on  the  Yangtze  river,  which  is  the  principal 
plaee  at  which  goods  brought  from  the  interior  pass  into 
commerce  for  foreign  countries.  The  question  of  the 
establishment  of  regular  steam  navigation  with  Ichang 
recently  led  to  the  conclusion  of  a  special  treaty  with 
(  hina  : — 


— 

1889, 

1888. 

Wax,  white 

Lip. 

4,056 

any, 7ms 

308,1  is 

104,428 

1,543,145 

£ 
16,613 

71,856 

12,786 

14460 

11.062 

98,211 

Lb. 

4,969 

371,656 

260,227 

117,556 

2,084/141 

£ 
70,380 

85,537 

7,911 

11,465 

12,431 

117,540 

White  Wax. 

The  diminished  export  of  white  wax  is  due  to  low  prices 
ruling  in  Shanghai  for  most  of  the  year;  and  still  it  hardly 
pays  to  export  it.  Over  40,000  lb.  of  this  substance  was 
sent  to  Pekin  for  use  at  the  Emperor's  marriage,  tallow  and 
colours  being  the  other  contributions  from  Specimen. — Ibid. 

FliAXC  K. 

Dyewoods  in  Havre. 

The  large  decrease  in  the  quantity  of  dyewoods  imported 
into  Havre  in  1889  must  be  put  down  to  the  disturbed  state 
of  the  island  of  Hayti,  and  to  the  great  difficulty  of  transport 
from  the  interior  where  the  wood  is  now  procured.  Thus 
fustic  showed  a  decrease  of  11,500  tons.  It  must  also  be 
noted  that  three  Havre  manufacturers  have  erected  works 
at  Riga  for  extracting  dyes,  and  that  they  receive  the  raw 
material  there  direct.  This  step  has  been  necessitated 
owing  to  the  increase  in  the  Russian  Customs  duties  on 
dyewood  extracts. 

Oils  and  Oil  Seeds  in  Marseilles. 
The  imports  of  oleaginous  seeds  into  Marseilles  for  the 
year  1889  amounted  to  314,265  tons,  against  278,527  tous 
in  the  previous  year.  The  crops  of  ground-nuts  in  the 
French  colonies  (Coromaudel  coast)  were  very  large, 
about  110,000  tous,  and  the  imports  of  this  article  alone 
attained  97,374  tons,  against  73,061  tons  in  the  previous 
year.  Likewise  of  eoprah  (produced  chiefly  iu  the  South 
Sea  Islands,  Straits  Settlements,  and  Java)  Marseilles 
received  46,000  tons,  against  35,500  tons  in  the  preceding 
year.  The  whole  311.265  tons  of  oleaginous  seeds  have 
been  crushed  by  the  local  mills,  and  the  oils  produced  met 
with  a  ready  and  remunerative  sale  to  local  Suapmakers,  as 
well  as  for  export,  showing  a  very  prosperous  condition  of 
this  great  industry. 
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The  eoprah  and  palm-kernel  trail. mimics  to  increase 

steadily,  and  the  quantity  of  eoprah  and  palm-kernels 
crushed  in  Marseilles  in  1889,  excluding  the  old  stocks  kin;; 
over  from  1888,  exceeded  80,000  tons,  yielding  upwards 
ill'  10,000  tons  of  concrete  oil,  chiefly  consumed  by  local 
soap-mills.  Imports  of  palm  oil  amounted  to  12,039  tons, 
against  11,551  tons  in  1888.  The  French  Government 
lias  granted  a  large  subsidy  to  our  of  the  leading  companies 
of  steamers  to  run  a  regular  line  to  ami  from  tin-  different 
ports  on  the  West  Coast  of  Africa,  which  is  a  further 
facility  in  the  way  of  extending  the  direct  imports  of  palm- 
oil  ami  palm-kemals,  the  chief  articles  exported  from  that 
country . 

Tin  oil-seed  crushers  also  hail  a  sound  ami  profitable 
trade  throughout  tin-  year,  their  export  trade  having 
attained  43,1  in  tons  against  36,783  tons  in  isss. 

In  soap  also  there  was  an  increase  of  1,700  tons,  the 
year's  exports  being  10,184  tons,  againsl  8,470  tons  in  1888. 
The  quantity  of  candles  exported  from  Marseilles  amounted 
io  I.  inn  tons,  against  3,9(>7  tons  in  the  previous  year. 
This  industry  is  very  prosperous,  ami  tends  to  increase 
further.— Ibid. 

Italy. 
(  'hetnicals. 

Acids  and  chemicals  used  for  the  extermination  or  pre- 
vention of  phylloxera,  such  as  sulphate  of  copper,  are 
purchased  in  large  quantities.  Pigments  for  house-paintings 
arc  also  in  demand,  as  well  as  a  few  products  for  leather 
dressing  and  dyeing,  of  which  branches  of  industry  the  city 
of  Cagliari  is  an  important  centre;  but  these  goods  are 
mostly  furnished  by  other  parts  of  the  island,  where  the 
principal  raw  materials  are  found  in  abundance. 

Japan. 

Consul  Playfair,  of  Hakodate,  reports  that  last  year's 
exports  of  sulphur  amounted  to  14,421  tons,  valued  at 
34,630/.,  as  against  only  3,609  tons  in  the  previous  year. 
Prices  showed  no  material  change.  One  of  the  causes  of 
the  smallness  of  the  exports  in  1SS8  yvas  that  freights 
were  low,  and  in  consequence  tonnage  was  not  available. 

X.ikw  LY. 
<  'od-liver  Oil. 
The  total  exports  of  cod-liver  oil  have  been  : — 


'• — 

18S4. 

1SS5. 

1886. 

1887. 

isss. 

Tens 

12,500 

317,000 

U.Tiill 
290,000 

16,!K)0 
285,000 

16, 

266,000 

20,200 

312,000 

Russia. 

The  Petroleum  Trade. 

The  exports  of  petroleum  products  from  ISatonm,  the  port 
through  which  the  output  of  the  Baku  petroleum  wells  is 
brought  into  commerce,  has  grown  to  649,085  tons  (value, 
3,023,300/.)  in  1889, from  450,326  tons  (value,  1,724,446/.) 
in  isss.  All  other  branches  of  business,  especially  those 
relating  to  imports,  occupy  a  very  subordinate  rank  ill  the 
local  market.  On  the  other  hand,  the  import  of  such  foreign 
goods  as  are  absolutely  required  for  the  petroleum  trade — 
as,  for  instance,  tin  plates,  caustic  soda,  &c. — lias  become  a 
business  of  considerable  importance.  If  it  were  not  for  the 
demand  for  such  articles  there  would  he  scarcely  any 
e. neoes  lor  ships  arriving  in  Batoum  to  load  petroleum. 
The  imports  of  caustic  soda  are  about  4,000  tons  per  annum. 
Although  the  aggregate  quantity  and  value  of  the  petroleum 
trade  considerably  surpassed  that  of  any  preceding  Mar, 
the  business,  so  far  as  profitableness  goes,  yyas  upon  the 
whole  less  satisfactory.     Such   firms  trading  in  petroleum 

who    at    the   same    time  are  owners  of   productive  petroleum 

wells  must  have  found  tin-  year  an  exceptionally  profitable 

one,  because  of  the  great  rise  in  the  price  for  crude  oil ;  but 


th ininii Trial  community  as  a  body  have  not  been  able  to 

realise  profits  in  any  way  proportional  to  the  expansion  of 

business. 

Spain. 
Quicksilver. 

The  shipments  of  quicksilver  (all  of  which  goes  to  England) 
from  Corunna,  in  1889,  show  a  large  increase  over  the 
previous  year,  the  value  being  returned  a-  respectively 
5,864/.  and   11,600/.     This   quicksilver  is  produced   by   the 

Asliuiau  mines  in  tin-  north  of  Spain.  These  are  tniirh  less 
important  than  the  Almaden  mines  in  the  south;  hut, 
as  the  Asturian  mines  are  being  exploited  much  more 
extensively  now,  the  quantity  the;,  produce  is  likely  to  be 
larger  in  future. 

"Drugs  for  Bara  lona. 

The  total  weight  of  manufactured  goods  imported  by  sea 
into  Barcelona  in  lss'j  was  52,742  tons,  againsl  51,862  tons 
in  18SS.  There  was  an  increase  in  the  importation,  anion;; 
other  goods,  of  colouring  extracts,  chemical  and  pharma- 
ceutical products,  soap,  and  india-rubber  goods.  Aboul 
17,790  tons,  or  one-third  of  total  amount,  came  from  Grcal 
Britain,  and  consisted,  to  a  great  extent,  of  drugs  ami 
chemicals.  The  imports  by  land  included  10,361  tons  of 
drugs,  chemicals,  and  colours. 

Sulphate  of  ( 'opper. 

(ireat  attention  has  been  given  in  the  question  of  the  use 
of  sulphate  of  copper  in  vine  disease  in  the  autumn  of  1889, 
and  a  committee  of  investigation  arrived  at  the  conclusion 
that  the  poor  results  shown  for  the  use  of  sulphate  of  copper 
had  been  owing  to  the  inferior  character  of  the  article  that 
had  been  employed.  It  was  resolved  that  the  committee 
should  import  a  quantity  of  pure  sulphate  of  copper,  and 
supply  it  to  municipalities  in  the  province  at  cost  price, 
import  duty  being  remitted  by  the  Government.  The  total 
amount  asked  for  by  the  entire  province,  however,  was  only 
45  tons,  and  a  contract  was  made  for  the  supply  of  this 
quantity  to  the  committee  by  Messrs.  Vivian  and  Sons,  of 
Swansea.  It  is  thought  that  other  municipalities  will  avail 
themselves  of  this  system  of  obtaining  pure  sulphate  of 
copper  at  a  low  rate  as  soon  as  its  advantages  come  to  he 
known. 

United  States. 
( \t/ifi>rniun  Quicksilver. 

The  total  production  of  quicksilver  in  California  in  1889 
amounted  to  25,650  Husks,  as  against  33,250  flasks  in  isss. 
The  average  price  for  the  year  is  9/.  per  flask. — Chemist 
and  Druggist. 

Western  Ai  stb  u  i  v. 

Sandalwood. 

The  exports  of  sandalwood  from  the  colony  in  1HS9  were 
4,470  ions,  valued  at  33,525/.  —Ibid. 


MISCELLANEOUS  TRADE  NOTICES. 

Henequen    Production  in  Yucatan. 

In  the  state  of  Yucatan,  in  consequence  of  stagnation  in 
the  henequen  industry,  owing  to  the  conflicting  interests  of 
producers,  the  Mexican  Financial  Review  reports  the  exist- 
ence of  distress  anioiietlie  poorer  classes.      The  large  profits 

obtained  by  the  growing  of  henequen  had  induced  land- 
owners and  others  to  neglect  the  production  of  cattle  wheat, 
and    Other    primary  necessaries  of   life,  with    the  result    that 

food  supplies  had  been  greatly  enhanced  in  price  to  the 
inhabitants  of  that  part  of  the  Republic. 

of  the  'J  10.0(10  packages  of  henequen  sent  to  the  United 
States  during  the  past  year,  about  225,000  went  into 
Consumption,  and    the   balance    remained  on    hand   for   the 
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present  year.  In  view  of  the  increased  area  of  cultivation 
which  has  since  been  developed,  the  supply  during  the 
present  year  cannot  fall  far  short  of  260,000  packages. 
During  the  months  of  January  and  February  only  about 
35,000  were  exported,  which,  added  to  the  surplus  from  the 
previous  year,  would  make  a  total  of  about  50,000  on  hand 
in  the  United  States  at  that  time.  According  to  data 
received  up  to  March  15th,  the  stock  on  hand  in  the  United 
States  was  about  30,000,  so  that  only  about  20,000  had 
gone  into  consumption.  There  is,  therefore,  every  prospect 
of  an  increased  supply  being  encountered  by  a  considerably 
diminished  demand. — Board  of  Trade  Journal. 

GaUCIAN    PETROLEUM    INDUSTRY. 

BradstreeCs  for  the  31st  May  lias  the  following  : — 
Although  still  of  very  moderate  proportions,  and  but  little 
heard  of  outside  of  Austria,  the  petroleum  industry  of 
western  Galicia  is  said  to  be  older  than  the  Pennsylvania 
industry  by  nearly  10  years.  The  advance  in  the  world's 
markets  of  the  American  product  and  the  extraordinary 
growth  of  the  supply  acted  as  a  discouraging  feature  in  the 
development  of  the  Austrian  deposits  just  as  the  use  of 
petroleum  as  an  illuminating  material  began  to  be  understood 
there.  A  State  investigation,  made  public  in  1880,  according 
to  a  writer  in  the  Vienna  A  eue  Freie  Presse,  showed  that 
the  Galician  oil-producing  region  embraces  almost  the  whole 
northern  slope  of  the  Carpathian  Alps  from  New  Sandec  to 
the  Bakowina,  and  is  of  far  greater  extent  than  that  of 
Pennsylvania.  The  strata  are  pretty  regular,  and  the 
surface  indications  of  the  presence  of  oil  tire  well  marked. 
Two  American  explorers.  Messrs.  Macgarvey  and  Berghiem, 
who  discarded  the  old  methods  of  trenching  and  adopted  the 
most  modern  American  tools  for  boring,  seem  to  have  met 
with  considerable  success,  and  to  have  trained  the  native 
workmen  till  they  are  in  every  way  capable  of  carrying  out 
tho  work  on  the  most  approved  lines  ;  but  in  spite  of  this 
capital  seems  to  have  fought  shy  of  the  industry,  and  only 
some  small  works,  but  nothing  on  any  large  scale,  has  been 
attempted.  The  quality  of  the  oil  raised  in  Galicia  varies 
with  the  strata  containing  it. — Ibid. 

Baku  Petroleum  Trade. 

Official  statistics  published  by  tl  e  Russian  Ministry  of 
Finance  show,  says  the  Levant  Herald  for  the  20th  June 
last,  that  in  the  first  quarter  of  this  year  the  total  shipments 
abroad  of  petroleum  and  its  products  derived  therefrom, 
from  the  Baku  district,  amounted  to  12,733,432  poods, 
against  9,512,547  poods  during  the  corresponding  period  of 
1889,  the  increase  being,  therefore,  3,220,885  poods,  or  over 
30  per  cent.  In  these  totals  refined  petroleum  figured  for 
9,413,281  poods  in  1890,  and  7,917,268  poods  in  1889,  or 
an  increase  of  1,496,013  poeds,  being  about  20  per  cent. 
During  the  same  time  17,431,476  poods  of  petroleum  of  all 
kinds,  2,018,653  poods  refined,  and  14,041,212  poods  residual 
products  were  despatched  to  European  Russian  markets ; 
whereas  in  the  same  period  last  year  this  movement  amounted 
only  to  7,617,073  poods  of  which  980,867  poods  refined 
petroleum,  and  6,106,108  poods  residual  products.  To  the 
Trauscaucasus  773,754  poods  of  petroleum  of  all  kinds  were 
also  sent,  against  477,453  poods  in  the  first  quarter  of  1889, 
residual  products  accounting  for  758,206  poods  this  year, 
and  470,104  poods  last  year.  The  quantity  of  naphtha 
extracted  and  supplied  to  the  factories  during  the  quarter 
reached  52,744,124  poods,  compared  with  34, 98."), 713  poods 
in  1889,  the  difference  in  favour  of  the  present  year  being 
17,758,411  poods,  or  mure  than  50  per  cent. — Ibid. 

Peruvian  Petroleum. 

The  Journal  de  la  Chambre  de  Commerce  de  Constanti- 
nople for  the  Mth  June  says  that  the  discovery  of  very 
important  petroleum  wells  in  the  north  of  Peru,  in  the 
region  comprised   between  Payla   and  Tumi  les  (Department 

of  Pima)  will  be  the  means  of  creating  a  new  source  of 
prosperity  for  Peru.  Already  for  several  years  past  an 
Italian,  M.  l'aggio,  has  been  working  four  wells  at  Zorritos, 
near  Tumbes,  but  the  petroleum  was  of  an  inferior  quality, 


and  the  refined  petroleum  was  only  sent  to  Lima  in  small 
quantities.  An  American,  M.  Tivield,  already  well  know; 
by  his  works  at  Baku  and  on  the  Red  Sea,  purchased  a  few 
months  ago  vast  deposits  situated  near  Tatars  It"  the 
south  of  Tumbes).  Owing  to  the  large  amount  of  capital 
at  his  disposal,  the  workings  have  assumed  considerable 
importance.  Eight  wells  are  at  present  opened,  and  the 
supply  of  petroleum  would  appear  to  be  inexhaustible.  A 
factory  for  refining  the  petroleum,  and  another  for  manu- 
facturing the  tin  boxes,  have  been  erected. 

A  joint  stock  company,  with  a  capital  of  200,000/.,  has 
just  been  formed  for  the  working  of  the  Talara  deposits, 
and  those  which  may  be  discovered  in  the  future.  M. Tivield 
has  ordered  from  the  United  States  six  fast  steamers  con- 
taining tanks  for  distributing  the  petroleum  on  the  Pacific 
coast,  and  even  sending  it  to  Europe.  Besides  kerosene,  the 
Talara  company  also  exports  unrefined  petroleum,  which  is 
used  for  the  heating  of  locomotives.  The  wells  have,  the 
advantage  of  being  situated  near  to  the  port,  which  is  an 
excellent  one. — Ibid. 

Discovery  of  Mineral  Oil  in-  India. 

The  Calcutta  Englishman  (overland  mail)  for  the  Kith 
May  has  the  following  : — 

"  A  discovery  of  mineral  oil  has  recently  been  made  in 
the  Suliman  hills  in  the  district  occupied  by  the  Tsor  Kheyl 
tribe  "f  Shiranis.  The  story  of  its  discovery  is  decidedly 
interesting.  About  five  years  ago,  it  appears,  the  Rev.  W. 
Thwaites,  a  missionary  at  Dent  Ismail  Khan,  hail  in  his 
employment  a  Shirani  chowkedar.  On  one  occasion  when 
the  regular  house  servant  was  away  the  hoy  undertook  to 
trim  the  wall  lamps  for  night  use.  The  smell  of  the  oil 
struck  him  as  familiar,  and  he  asked  what  (til  was  put  into 
these  lamps  as  its  smell  was  exactly  like  that  of  an  oil 
that  issued  from  the  ground  in  his  own  country.  He  was 
accordingly  told  to  get  some,  and  in  the  course  of  a  few 
days  some  oil  was  brought  from  the  hills  by  one  of  his 
relatives.  On  being  burned  in  a  lamp  it  gave  a  good  light, 
though  it  was  somewhat  darker-tinted  than  the  ordinary 
kerosine  procurable  in  the  bazaar  and  gave  off  more  smoke. 
In  the  pass  from  whence  the  oil  was  brought  there  is  a 
stream  of  water  running  between  two  hills,  and  from  small 
springs  in  the  ground  on  one  side  the  oil  issues  ami  is 
collected  in  small  holes  dug  in  the  grouud.  The  Shiranis 
use  it  for  outward  application  to  sores  on  animals,  ami 
among  them  it  goes  by  the  name  of  Water  of  Skhorma. 
Attention  was  drawn  to  the  fact  of  the  existence  of  this  oil 
during  the  Viceroy's  late  visit  to  the  Gumal,  and  its  quality 
has  since  been  declared  by  an  expert  to  he  very  good.  As 
regards  the  practicability  of  working  the  oil  on  any  large 
scale  nothing  can  be  said  until  a  further  examination  of  the 
locality  has  been  made." — Ibid. 


The  Use  of  Kerosene  Oil  i.v  India. 

A  striking  illustration  of  the  increasing  use  of  kerosem 
oil  as  an  illuminant  among  the  natives  is  to  be  found  in  the 
returns  of  the  rail-borne  trade  of  Bengal  for  the  last  quarter 
of  last  year.  It  is  there  shown,  says  the  Pioneer  Mail,  that 
whereas  in  December  1887  only  46,000  maunds  of  the  oil 
were  transported  from  Calcutta  up-country  by  rail,  in  the 
corresponding  month  last  year  the  amount  was  no  less  than 
131,000  maunds.  The  chief  obstacle  in  the  way  of  the 
extended  consumption  of  the  oil  has  hitherto  been  the 
difficulty  of  carriage,  as  it  is  an  article  which  cannot  be 
easily  conveyed  without  loss  over  rough  roads  ami  paths 
into  country  districts  ;  but  the  figures  given  show  that  these 
obstacles  are  being  gradually  surmounted.  Patna  has  be- 
come a  great  centre  of  distribution,  principally  by  means  of 
country  boats,  and  similar  centres  will  in  time  be  established 
elsewhere. — Ibid. 

A  New  Cocoa-Nut  Product. 

The   Ceylon   Observer  for  the   10th  April,  quoting  from 

the  Ceylon  Advertiser,  says  :•  — 

Paragraphs  have  been  going  the  round  concerning  a 
new  manufactured  product   ot  the  cocoa-nut,  so  much  the 
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reverse  of  correct,  and  so  calculated  to  leave  a  wrong 
impression  as  to  the  future  development  of  the  new 
industry,  that  it  may  be  well  to  correct  these  errors. 
The  product  to  which  we  refer  is  what  has  been  termed 
icoa  nut  butter,"  a  name  which  is  incorrect,  and  is 
probably  accountable  for  much  of  the  ill-repute  into  which 
it  has  fallen.  Being  regarded  as  a  "  butter,"  and  produced 
:it  about  half  the  market  price  of  ordinary  batter,  tint-. 
who  have  written  on  the  subject  raise  a  cry  condemning  it 
as  a  new  adulterant  of  tin-  dairy  produce,  and  a  rival  of 
margarine.  In  the  first  place,  it  is  not  a  butter  in  any 
sense  of  the  word,  and  is  not  at  all  likely  to  be  employed 

as  an  adulterant  by  reason  of  its  peculiar  flavour  and 
clour.  It  is,  in  fact,  a  vegetable  lard,  and  as  such  it  is 
intended  to  be  used,  and  is  so  employed  in  German  kitchens 
in  all  cot  iking  processes. 

Wi  think  it  necessary  to  remove  the  wrong  impression 
created  by  allusion  to  this  new  article  as  an  "adulterant," 
because  we  believe  it  will  build  up  a  future  trade  in  the 

eastern  and  western  worlds,  The  natives  of  India  use  a 
large  quantity  of  fat,  under  the  name  of  "  ghee,"  answering 
in  colour  and  quality  to  our  "lard."  It  is  the  product  of 
buffalo  milk,  and,  inasmuch  as  Hindoos  will  not  use  any 
animal  fat  and  the  Mahommedans  avoid  the  use  of  hog's 
lard,  this  ghee  is  the  only  article  in  use  throughout  India 
forculinarj  purposes,  and  being  in  such  large  demand  it  is 


by  no  means  cheap  when  purchased  in  the  bazaars.  Now, 
iu  the  newly  introduced  cocoa-nut  fat,  misnamed  butter. 
there  is  at  once  a  better  and  a  cheaper  article  for  Hindoo 

and  Mussulman  use.      Being   a    pur.-U   vegetable   product,  it 

is  commended  to  the  scrupulous  Hindoo  and  the  prejudiced 

Mahominedan,  and  cannot  fail  to  come  into  extensive  use 
throughout    India.      If    it    can   be     produced   by   German 

chemists    at     Mannheim    at    half  the    cost    ,,f     butter,    after 

incurring  the  charges  on  importing  the  bulky  raw   m 
from  the  East,  how   much   more  can    it    be   manufactured  in 
localities  where  the  cocoa-nut  is  produced. — Ibid. 


Minkkvi.   Wkai.th   <ii    Aisuai.wi. 

The  following  table  gives,  in  a  succinct  form,  the  total 
valye  of  the  principal  minerals  raised  in  Australasia  from 
their  first  discovery  to  the  end  of  1888,  and  it  will 
present  to  the  reader  a  fair  idea  of  the  mineral  wealth  of 
these  colonies.  With  the  exception  of  coal  the  develop- 
ment of  other  minerals  in  Australia  was  the  outcome  of 
the  discovery  of  gold.  The  figures  given  below  would, 
therefore,  practically  represent  the  mineral  production  of 
Australasia  from  1852  to  1SSS  inclusive,  if  the  value  of 
tin-  coal  extracted  up  to  the  end  of  the  Mar  Is.'il  is 
deducted : — 


i  lolony. 

New  South  W.ile.  .. 

Victoria 

Queensland 

Seuth  Australia 

\\ 'astern  anstroil  i 

Tasmania 

New  Zealand 

\ll-l' 


i;  .ill. 


silver  and 
Silver  Ore. 


Copper. 


Tin. 


foul. 


£ 

:;;.isn.-i7 

222,5*3,830 

-I.'. I"  717 

sni.iii-: 

218,482 

2,031,520 


£ 

s;,.;is 

:i5s.v;- 

^.SlHI 

880,381 

800 
124,7»2 


329,021,606 


:j.st3.717 


E  188,262 
191,022 

1.C.V..SII1 

10,186,163 

M  1...IC. 

17,862 


£ 
8,610,372 

665,710 

1.057 

4366,483 


£ 
21,164,307 


85,478 
903,041 


179,650 
2,668,480 


Mint,-. 


£ 
1,166.782 


Total. 


£ 


27,003,718 


is..;s;!,.-,ii 


■ill." 

1  964  I7s 

•  • 

6,578,46S 

•■ 

17,654,776 

B4,l 

It  is  difficult  to  obtain  much  information  with  regard  to 
other  minerals  raised  in  most  of  the  colonies,  but  if  to  the 
total  just  given  lie  added  some  405, 1611.  worth  of  sundry 
minerals  produced  in  Xew  South  Wales,  and  l,s.",7,8G6/., 
nearly  the  whole  of  which  represents  the  total  value  of 
Kauri  gum  extracted  in  New  Zealand  up  to  the  end  of  lsss. 
the  grand  total  will  be  raised  to  409,902,2131.  Deducting 
therefrom  the  sum  of  279,923/.,  which  represents  the  value 
of  coal  raised  in  Xew  South  Wales  prior  to  the  year  1852, 
the  difference,  409,622,290/.,  practically  shows"  the  total 
value  ol  the  mineral  wealth  produced  by  the  Australasian 
colonies  from  LSSS  to  1888  inclusive:  and  during  a  period 
of  37  years  the  average  yearly  production  amounted  I" 
11,070,8737. 

In  the  year  I8S8  the  total  value  of  minerals  raised  in 
each  colony  and  in  Australasia  was  as  follows: — New- 
South  Wal'.s,  3,856,1872. :  Victoria,  2,508,925/. ;  '.Queens- 
land, L>,OGG,979/. :  South  Australia,  869/1141. :  Western 
Australia,  206,847/.;  Tasmania,  520,878/. ;  and  New- 
Zealand,  1,531,61-1/.  Total  for  Australasia,  1  l,n."i5,444/.— 
Ibid. 

Ai  iielcs  of  interest  on  "  77ic  Cultivation  of  Cochineal  in 
tin  (  'anaries"  and  on  "  Compressed  or  Tablet  Tea  "will  be 
found  on  pages  9o  ami  96  respectively  of  the  Hoard  <>f  Trade 
Journal  for  duly. 

TilK  Nkw  FeRTUJSBR  Law. 
Pbe  following  Act  relating  to  the  fertiliser  trade  in  the 
state  of  New  York  passed  the  Legislature  of  this  Stale  at 
its  recent  session,  and  in  order  to  give  information  to  all 
inl  rested  in  th.-  business,  the  N.-w  Stork  [fertiliser  and 
Chemical  Exchange  decided  t"  publish  a  eopj  ol  th,-  Bill 
for  gratuitous  circulation. 


Sect- 1.  All  commercial  fertilisers  which  shall  be  offered 

for  sale  to  be  used  iu  this  State  shall  he  accompanied   by  an 

analysis  statingthe  pereenlages  contained  therein  >>(  mitogen 
or  its  equivalent  of  ammonia,  of  soluble  ami  available  phos- 
phoric acid,  the  available  phosphoric  acid  cither  to  in- 
soluble in  water  or  in  a  neutral  solution  of  citrate  of 
ammonia  as  determined  by  the  methods  agreed  upon  by  the 
American  Sueietv  of  Agricultural  Chemists,  and  of  potash 
soluble  in  distilled  water.   A  legible  statement  of  the  analysts 

of  the  goods  shall  be  printed  on  or  attached  to  each  package 
of  fertilisers  offered  for  sale  for  use  in  this  State  :  and  where 
fertilisers  are  sold  in  bulk  to  be-  used  in  this  Mare,  an 
analysis  shall  accompany  the  same,  with  an  affidavit  that  it 
is  a  true  representation  of  the  content!  of  the  article  or 
article-. 

Sect.  2.  Manufacturers  residing  in  this  State  and  agents 
or  sellers  of  fertilisers  made  by  persons  residing  outside  the 
limits  of  this  State  shall,  between  the  1st  and  20th  days  of 
July  in  each  year,  furnish  to  the  Director  of  the  New  fork 
State  agricultural  experiment  station  at  Geneva  a  list  of  the 
commercial  fertilisers  they  manufacture  or  offer  for  sale  for 
use  in  this  State,  with  the  names  or  brands  by  which  they 
an-  known  on  the  market,  and  the  several  percentages  of 
nitrogen  or  its  equivalent  of  ammonia,  of  phosphoric  acid 
.soluble  and  available,  and  of  potash,  cither  single  or  com- 
bined, contained  iu  said  fertiliser,  as  called  for  iu  section  1 
of  this  Act.  Whenever  any  fertiliser  or  fertilising  ingredients 
are  shipped  or  sold  in  bulk  for  use  by  farmers  iu  this  State, 
a  statement  must  be  sent  to  the  Director  of  the  New  York 
State  agricultural  experiment  station  at  Geneva,  giving  the 
name  of  the  goods  so  shipped,  and  accompanied  with  an 
affidavit  from  tin-  seller, giving  the  analysts  of  such,  pep 
centage  guaranteed. 
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Sect.  3.  Whenever  a  correct  chemical  analysis  of  any 
fertiliser  offered  for  sale  in  this  State  shall  show  a  deficiency 
of  not  more  than  one-third  of  1  per  cent,  of  nitrogen  or  its 
equivalent  of  phosphoric  acid,  or  one-half  of  1  per  cent,  of 
ammonia  soluble  or  available,  and  one-half  of  1  per  cent,  of 
potash  soluble  in  distilled  water,  such  statements  shall  not 
be  deemed  false  within  the  meaning  of  this  Act.  This  Act 
shall  apply  to  all  articles  of  fertilisers  offered  or  exposed  for 
sale  for  use  in  the  State  of  New  York,  the  selling  price  of 
which  is  In  dols.  per  ton  or  higher,  ami  of  which  they  are 
part  or  parcel,  and  "I'  any  element  into  which  they  enter  as 
fertilising  material,  among  which  may  ho  enumerated  nitrate 
of  soda,  sulphate  of  ammonia,  dissolved  bone  black  ami  bone 
black  undissolved,  any  phosphate  rock,  treated  or  untreated 
with  sulphuric  or  oilier  acids,  ashes  from  whatever  source 
obtained,  potash  salts  of  ;ill  kinds,  fish  sera]',  dried  or 
undried,  also  all  combinations  of  phosphoric  acid,  nitrogen, 
or  potash,  from  whatever  source  obtained,  as  well  as  all  ami 
every  article  that  is  or  may  he  combined  for  fertilising 
purposes. 

Sect.  -1.  All  manufacturers  or  dealers  exposing  or  offering 
for  sale  in  this  State  fertilisers  containing  roasted  leather  or 
any  other  form  of  inert  nitrogenous  matter,  shall,  in  legible 
print,  state  the  fact  on  the  packages  in  which  the  fertilisers 
are  offered  or  exposed  for  sale. 

Sect.  5.  livery  person,  firm,  or  corporation  violating  any 
of  the  provisions  of  this  Act  shall,  upon  conviction  thereof, 
for  the  first  offence  be  punished  by  a  tine  not  less  than 
50  dols.  and  not  more  than  200  dols.,  and  for  the  second 
offence  by  double  the  amount  in  the  discretion  of  the  court, 
such  tines  to  he  paid  to  the  officer  whose  duty  it  is  to  enforce 
the  provisions  of  this  Act,  to  he  used  by  him  for  that 
purpose,  and  to  he  accounted  for  to  the  (  lomptroller. 

Sect.  6.  The  Director  of  the  New  York  State  agricultural 
experiment  station  at  Geneva  is  charged  with  the  enforce- 
ment of  the  provisions  of  this  Act,  and  shall  prosecute  in 
the  name  of  the  people,  for  violations  thereof;  and  lor  that 
purpose  he  may  employ  agents,  counsel,  chemists,  and 
experts,  ami  the  court  of  special  sessions  shall  have 
concurrent  jurisdiction  to  hear  and  determine  charges  for 
violating  the  provisions  of  this  Aet  committed  in  their 
respective  counties,  subject  to  the  power  of  removal  proi  ided 
in  chapter  1  of  title  6,  of  the  code  of  criminal  procedure. 

Sect.  7.  And  the  said  Director  of  the  New  York  State 
agricultural  experiment  station  at  Geneva,  or  his  duly 
authorised  agents  shall  have  full  access,  egress  and  ingress  to 
all  places  of  business,  factories,  buildings,  cars,  vessels,  or 
other  places  where  ;mi  manufactured  fertiliser  is  sold, 
ottered  for  sale,  or  manufactured.  Such  Director  shall  also 
have  power  to  open  any  package,  barrel,  or  other  thing 
containing  manufactured  fertiliser,  and  may  take  therefrom 
sufficient  samples  ;  ami  whenever  any  such  fertiliser  is  so 
taken  for  samples,  it  may  he  divided  into  different  portions, 
and  one  or  more  portions  sealed  in  such  away  that  it  cannot 
lie  opened  without  upon  examination  giving  evidence  of 
having  been  opened  to  the  person  sealing  the  same,  and 
delivered  to  the  person  from  whom  said  sample  is  taken,  or 
any  other  person  that  may  hi'  agreed  upon  by  the  said 
Director  or  his  agents  who  takes  the  same,  and  the  person 
from  whom  it  is  taken,  which  portion  so  delivered  may, 
upon  consent  of  the  parties,  he  delivered  to  a  chemist  for 
the  purpose  of  being  analysed  other  than  the  chemist 
employed  by  -aid  Director. 

Sect.  8.  The  sum  of  20,000  dols.,  or  so  much  thereof  as 
may  he  necessary,  is  hereby  appropriated  out  of  any  money 
in  the  Treasury  not  otherwise  appropriated,  to  he  used  by 
said  Director  of  the  New  York  State  agricultural  experi- 
ment station  at  Geneva,  as  shall  be  authorised  by  the  hoard 
of  control  thereof,  in  enforcing  the  provision  of  this  Act. 
Said  sum  shall  he  paid  to  said  Director  by  the  Treasurer 
upon  the  warrant  of  the  Comptroller,  upon  vouchers  to  be 
approved  by  the  Comptroller,  in  such  sums  and  at  such 
times  as  said  Director  may  require,  who  shall  file  a  statement 
for  what  purposes  he  desire  the  same. 

Sect.  9.  Agents,  representatives,  or  sellers  of  manufactured 
fertiliser,  or  fertilising  material  made   or  owned  by  parties 


outside  of  this  State,  and  offered  for  sale  for  use  in  this 
State,  shall  conform  to  the  provisions  of  this  Act,  and  shall 
be  subject  to  its  penalties,  and  in  all  particulars  shall  take 
the  place  of  their  non-resident  principal. 


Sect.    10.  Chapter   222   of    the    laws    of   L878 
repealed. 


helelo, 


Sect.  II.  This  Aet  shall  take  effect  immediately. — Chem, 
Trade  Journ.  from  Oil  Paint  and  Drug  Reporter. 


The  Gi  km  in  Drug  Ts  ide. 

The  German  commercial  statistics  for  1889  have  just 
been  published,  ami  show  the  value  of  all  imports  into  the 
country  to  have  been  4,087  millions  of  marks,  that  of  the 
exports  being  3,256  millions.  Compared  with  the  previous 
year,  these  figures  show  that  the  imports  have  increased 
by  651  million  marks,  or  neatly  16  per  cent.,  while  the 
exports  have  diminished  by  :!  per  cent.  (96  million  marks). 
Drugs  and  chemicals  show  a  very  marked  increase,  both  in 
imports  and  exports,  on  the  preceding  year,  the  following 
being  the  values,  in  thousands  of  marks : — . 


Imports. 


lssa.      isss. 


Saw  materials  for  chemical  industry  74,819  65,241 

Drugs  for  medicine  and  perfumery. .  17,946  15,59-! 

Ran  dyestuBs i:ums  18,299 

Simple  chemicals,  bases,  acids,  ami 

salts 26,805  -JT.7  1  r. 

Ether,  essential  oils,   medicaments, 

and  perfumeries 10,885  9,913 

1 'a  in  Is,  varnishes.  lacquers,  and  glues  10,875  '.'.71; 

Pitch,  tnr,  anil  tar  distillates 19,452  1  i..7i;; 


Exports. 


1889.      1888. 


8,356 
8,845 


7.7"7 
5,768 


5,439  5,111 

68,569  60,328 

29,787  27,211 

9,682  9,506 

10,487  8,910 


The  largest  increase  in  value  among  the  imports  is  shown 
by  coal-tar  oils,  carbolic  and  picric  acids,  carbonate  of 
ammonia,  camphor  and  dyewood  extracts,  and  under  exports 

by  soda  and  potash  salts,  albumen,  carbolic  acid.  The 
principal  decreases  are.  in  exports — cinchona  salts  and 
quinine  preparations,  glycerin,  iodides,  salicylates,  tartar 
materials,  aniline  days,  and  other  coal-tar  dyes;  in  the 
imports — bichromates  of  soda  and  potash,  gums,  cinchona, 
indigo,  iodine,  and  phosphorus.  Camphor  was  imported  to 
the  extent  of  1,414,00(1  marks,  while  the  exports  were 
921,000  marks.  The  values  of  the  exports  of  some  of  the 
principal  medicinal  preparations  shipped  from  Germany  last 
year  Here  : — 

Marks. 

Salicylates 2.613,000 

Iodine 315, 

I  ..lutes 2,367.000 

Alcoholic  tinctures 023,000 

Essential  'els (,060, I 

Cinchona  salts  ami  preparations 8,864,000 

alkaloids  and  their  sal's 8,72 

Toilet  soaps 2,080,000 

—  Chemist  and  Druggist. 

Explosion  ix  a  Picric  Acid  Works. 

About  midday  on  June  27th  a  terrific  explosion  wrecked 
the  greater  part  of  the  works  of  the  (  llemische  l'ahrik 
Rheinau  in  Germany.  The  cause  of  the  disaster  was  a  tire, 
which  had  originated  in  the  drying-rooms  of  tie-  picric-acid 
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department,  and  exploded  part  of  the  stock  of  that  material. 
The  picric-acid  department  itself  is  completely  destroyed, 
1,11 1  a  store  of  60  ions  of  picric  acid  kept  al  another  part  of 
the  works  was  saved.  No  lives  were  lost,  and  the  acid 
manufacture  will  be  taken  up  again  as  soon  as  possible  in 
another  part  of  the  factory. — Ibid. 

"Benzol"  Manufacture  in  Baku. 

The  Rothschilds  are  building  works  in  Baku  (Russia)  for 
the  manufacture  of  benzol  from  naphtha  residue.  Thi 
experiments  have  shown  that  there  is  every  probability 
that  this  industry  will  he  successful.  Schibajew's  oilworks 
in  Baku  have  been  manufacturing  both  benzene  and 
anthracene  for  many  years Ibid. 


Tut:  Alkali  Trade. 

The  efforts  which  are  being  made  to  s\  ndicate  the  Lehlanc 
alkali  works  in  England,  and  the  probability  of  the  union 
including,  within  a  slant  time,  the  ammonia  soda  works, 
have  raised  hopes  in  Germany  of  increasing  the  export 
trade.  A  considerably  enhanced  cost  of  British  alkali  will 
not  only  help  German  competition  in  foreign  neutral 
markets,  but  will  also  stimulate  the  trade  with  Great 
Britain.  The  quantity  of  soda  now  annually  shipped  to 
England  amounts  to  about  16,000  cwt.,  thai  of  potash  being 
about  28,000  ni  I.  These  are  not  large  quantities;  hut  a 
small  addition  to  the  cosl  of  English-made  alkali  would 
suable  the  German  manufacturers  to  increase  their  exports 
-Industries* 


Mineral  Produce  op  the  United  Kingdom. 


Description  of  Mineral  Raised. 


Alum  clay  (bauxite) 

Alum  shale 

Antimony  ore 

Arsenic 

Arsenical  pyrites 

Barytes 

Bogore 

Clays  (excepting  ordinary  clay)  . 
Coal 


Couall  old  nickel  uix  , 

i  'opper  ore 

I    |.;i.  r  precipitate)  . . . 
Fluorspar  

Gold  ere 

I  .'\  |ISIIl!l 

[ron  ore  

I e1.  rites 

.l.t 

Leud  oro  

Lignite 

M  i  iganese  ore 

i  p. -in-.',  umber,  \,' 

Oil  shale 

Petroleum 

Phosphate oi  lime  .... 

Salt 

Slates  and  slabs 

Stone,  ftc 

Sulphate  of  strontia  . 

Tin  ore 

'I  ungstateot  soda 

Wolfram 

Zinc  ore  


!-\ 


1SS9. 


Total  values  . 


Quantity. 


Value  al  Mines. 


Tons. 
9,606 

1,984 

..• 

1,624 

5.325 

55,191 

10,927 

2,502,792 

109,935,219 

V,i 

15.132& 

418 

140 

8,844 

130,082 

1 1,590,713 

2,217t 
51,259 
971 

1.312 

2,070,469 

S5 

■  ,00 

2,305,569 

171,788 

7,064 
14,870 

21 

on 
26,408 


1,833 

248 

7 

86,195 

1.240 

20,147 

5,463 

653,419 

12,971  !76 

7k! 

00,980 

6,530 

153 

27,300 

58,998 

3,501,317 

1 1 302 

332 

438.383 

437 

1,934 

1&S87 

519,128 

18,312 
700,829 
1,05! 
8,694,697 

894,665 

54 

1,625 


Qnantity. 


Ton 

9,100 

1,188 

67» 

4,758 

7.0S8 

24,849 

ll.l.lli 

3,036,253 

176,916.721 

10., 

9,029 

281 

297 

6,226 

182,357 

14,516.105 

I7,71!i 

61*t 

18,465 

947 

8.862 

10,494 

2,01  1,860 

30 

2 ' 

I  .'16,196 
I  8,436 


l;!,sn:i 


Value  at  Mines. 


23,202 


S.49  I 

9U0 

38  m 

73111 

7,000 

828,170 

56,175,420 

900 

20,588 

3,110 

■mi 

Mi.7  la 

53,810 

3,845,260 

8,110 

120 

i  '.9,640 

280 

,;  i   ,, 

15,530 

al'3,71'1 

40 

890,300 

1,018,100 

8,670,900 

2,900 

729,200 


■    i  , 


73,476 ' 


Cwt. 


T  Lb. 


— ^Ironmonger* 
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Mnu-    OBTAINABLE    FROM    ORES    PRODUCED    I.N    1 1 1 K    UNITED    KINGDOM. 


Description  of  Metal. 


Metals  obtainable  by  Smcltina 


1889. 
Metals  obtainable  by  Smoltinp. 


Quantity. 


Value  at  the 

Average  Market 

Price. 


Qunntity. 


Value  at  the 

Average  Market 

Price. 


Aluminium Lb. 

Antimony Cwt. 

i  Soppcr Tons 

Gold Oz. 

Iron Tons 

Lead 

Magnesium — 

Sihor Oz. 

Sodium Lb. 

Tin Ti  ins. 

Zinc 

Total  values 


"HIM 

l.i-,.; 

8,715 

5,130,861 

87,578 

321,423 

SO, 

9,541 
10,002 


C 
5,000 

1-1 

115,8  19 

2'.l.'.is2 

9,492,092 

522,804 

1,000 

57.121 

6,000 

191,455 


066 

905 

3,890 

5,181,7S'l 

i\fM 

30<U49 
83,720 

S.U12 
9,Sii2 


11,505    : 


t 
6,000 

1,998 

19,948 

13,227 

12.695,246 

404.342 

r.  1.  tr.:> 

9,145 

B0»,S42 

1U2.145 


14.310,848 


-Ihid. 


(  'i  >  l-l-l  R. 


We  have  again  to  report  an  enormous  delivery  to 
consumers  out  of  stores.  Tin-  total  so  staled  is  1S.7M  tons. 
making,  with  the  17,030  tons  in  May,  a  delivery  not  only 
unexampled  in  the  trade,  bid  nearly  9,000  tons  in  excess  id' 
any  two  previous  consecutive  months.  Time  must  show 
whether  any  portion  id'  tins  is  doe  to  consumers  stocking  in 
their  own  warehouses  in  anticipation  of  their  future  require- 
ments, or  whether  it  is  a  purely  natural  flow  of  business. 


Meantime  it  lias  r<  duced  the  stieks  of  copper  in  warehouse 
in  this  country  to  38,524  tuns,  a  quantity  s,,  small  that 
traders  here  are  justified,  and,  in  fact,  hound  to  exercise 
unusual  caution  iu  all  their  dealings  tin  forward  delivery. 
The  market  has  hail  an  upward  tendency  with  a  large  daily 
turnover  on  change.  The  highest  figure  tor  (1.  M.  B.  being 
59/.  10s.,  and  the  lowest  j~l.  closing  linn  at  .W.  2s.  6(/. 


Stocks  and  Quantities  afloat  for  Em. land  and  France. 


1S9i>. 
May  31. 


1.890. 
June  30. 


1  B89. 

June  3tl. 


1SSS. 

June  311. 


ins;. 
Juno  30. 


1886, 
June  30. 


1SS5. 
June  30. 


Liverpool  :m,l  Swansea  stocks  of  Chili  liars,  ores, 
and  regulus,  reduced  to  the  standard  of  fine 
copper  

Other  furnace  materia!,  same  port- 

i  loutineutal  stocks  and  afloat 

London  stock,  chiefly  Australian 

Chilian  produce  afloat,  per  mail  and  wire  advices  . 

Australian  do.  per  mail  and  wire  advices 

Total  tons 

Price  of  Chili  bars  per  ton 


Tons. 

!•-..-  1 1 

2 1.110; 

:;i7>s 

5.535 

8,850 

300 

82,041 
54;.  10s. 


Tons. 
16,400 
17. lid 
30,969 
4,957 
2,300 
700 


Tons. 
28,250 

11,321 

0,8i;0 

1,900 

550 


72,t'.iJ  111,1189 


5s/.  hi*. 


41?.  10s. 


Tons. 
33,692 

1 1  ,'i37 

15,979 

1,235 

.1011 
1,200 

72,243 
SI/.  5s. 


Tons. 

37,193 
3  093 
1,589 

3,747 
5,11111 
1.2.-0 

51. '.'72 
40/. 


Tons. 
... 
4,761 
1.2ns 
7,030 
9,200 
850 

,;i  550 
39*.  12s.  1-../. 


Tons. 

30,249 
1  783 
2,561 
5,490 
9,711 
1,337 

54,187 

44/.  10s. 


The  quantity  chartered  at  West  Coast  during  June  was  1,300  tons. 

From  January  1  to  June  30  iu  the  respective  years  mentioned  below  it  was  : 




1890. 

1839. 

1888. 

lss;.                1886. 

1885. 

1884. 

Tons.              Tons. 
11,950            11,800 

Tons. 
15,200 

Tons. 
14,200 

1'.   lis. 

18,600 

Tons.            Tons. 
19,350            21,11111 
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Deliveries. 




1890. 

1889. 

1S88. 

l-*7. 

T.nis. 

7.i,ils7 

Ton 

i.'/'.  i 

Tons. 
33,1110 

Tons. 
50.135 

Si  in  n  -  t.i  England   wn  Fb  uji  e. 


13,400 

12.263 

18,908 

ii,  iOO 

7.098 

39,086                          39,1  " 

32,021 

52,430 

51,785 

B3,40G 

39,117 

■  W.  T.  Sargant  a,„l  Suns. 


Quicksilver. 

In  ill.-  i:uh  pari  of  Junaimporters  made  sales  al  101.  5s., 
mill  raised  their  price  to  lu/.  1  <>>-..  but  us  tin-  demand  bas 
1h.ii  small  the  outside  market  1ms  not  followed,  ami  we 
quote  I"/.  2s.  (',./.  sellers,  as  nearest  rate  t.>  .lay. 

The  receipts  of  <  lalifornian  al  San  Francisco  during  June 
were  885  bottles,  making  from  January  1  to  June  30  as 
follows  : — 


1890. 

1889. 

183S. 

1887. 

18S6. 

1885. 

Bottles. 
6,139 

Bottles. 
7,940 

Bottles. 
1  1,93 

Bottles. 
10,186 

Buttles,       Bottles. 
9,765            12,220 

[mpohtations  into   London  for  the  Seven  Months  of 
each  Season  to  .Ii  ne  30. 


Govi  ramenl  Spanish 

*  Mir -r  Spanish 

Ltalian 

Austrian  

Califnrnian,  Borneo,  and  in- 
direct import 

Total  bottles 


1890. 

1889. 

50,2 12 

19,334 

251 

5,700 

ClIO 

1,396 

.-,11 

515 

59,092 

57,103 

1888. 


1887, 


1886. 


52,013 
1,145 
6,160 


50,353 

150 

3,900 


1,694      l.Kiii 


64,842 


58,009 


44,016 

346 

6,196 

l.snil 


51,367 


Exports  prom  London  for  the  Seven  Months  of 
each  Season  to  June  no. 


Buttles 37,894    36,289 


311,01)7 


35,794 


W.820 


Certificates 


-Ibid. 


Origin  in  Foreign  Countrii 


The  following  suniniaiN  of  replies  received  from  Her 
Majesty's  Representatives  in  the  principal  commercial 
countries  respecting  ( lustoms  requirements  in  the  matter  of 
certificates  of  origin  has  been  received  at  the  Board  of  Trade 
from  the  [foreign  I  Iffice  : — 

Belgium. — Only  required  in  exceptional  cases, such  as  for 
animals  imported  from  infected  countries,  vines,  &c. 

Brazil. — None  required. 

Bulgaria. — Certificates  required  ;  those  issued  by  Cham- 
bers of  Commerce  will  be  accepted,  and  they  should  be  in 
the  French  Language. 

J><  nmark. — None  required. 


Ecuador. — None  required. 

Frame. — Required  for  some  articles,  such  a<  live  plants 
and  neat.  Certificates  issued  by  Chambers  of  Commerce 
would  imi  be  accepted. 

Germany. — Only  required  for  pork  (including  bacon  and 
sausages). 

Mexico. — None  required. 

Netherlands. — Only  required  for  articles  the  importation 
of  which  is  prohibited,  but  which  may  be  admitted  by 
exeptien  on  certain  conditions. 

Norway  and  Sweden. — None  required. 

Portugal. — None  required. 

Boumania. — Certificates  required;  thoseissuedb}  Cham- 
bers of  Commerce  in  their  corporate  capacity  will  be 
accepted. 

Bussia. — None  required. 

Servia. — Certificates  required  j  those  issued  bj  a(  hamper 
of  Commerce  at  the  port  of  despatch  will  be  accepted. 
They  must  be  attested  on  arrival  at  Belgrade  by  the  British 
consular  or  deplomatic  representative. 

Spain.  ( Certificates  required  ;  they  are  to  be  signi  .1  before 
mayors.  Chambers  of  Commerce,  police  authorities,  or  public 
notaries,  and  must  be  rise  before  the  Spanish  Consul. 

Switzerland. — None  required. 

United  States  of  America.  —  None  required. 

/  'ruguay.—  None  required. 

—  Board  of  Trade  Journal. 


THE  CONDITION  OF  GERMAN  CHEMICAL 
INDUSTRY  SINCE  1884. 

From  the  Report  tothe  Bureau des  Deutschen  Handelsti 
by  Consul  Annacke.     <  hem.  Iml.  13,  159 — 162. 

Hydrochloric  acid  and  bleaching  powder  have  both  been 
the  subjects  of  a  great  deal  of  fluctuation  since  1884.  The 
high  price  of  bleach  in  England,  maintained  by  the  Bleach 

Asssoeiatioii,  had  a  t'a\  oiirahle  effect  On  the  ( lei  man  market, 

the  Leblanc  *<"la  manufacturers  being  enabled  in  some 
measure  to  recoup  themselves  for  the  losses  incurred  on 
their  alkali.  In  lssi  the  demand  for  sails  exceeded  the 
supply,  the  price  in  consequence  rising  in  per  cent.  Further 
advances  were  effected  in  1886  and  1887,  hydrochloric  acid 
thus  attaining  a  price  hitherto  unprecedented,  certain  qualities 
in  particular,  notably  thai  free  from  iron,  being  sold  at 
specially  good  rates.  Bleach  towards  the  beginning  of  this 
period  was  in  great  request,  the  more  so  as  an  outbreak  of 
cholera  occurred  in  South  France.  Later,  the  manufacturers, 
by  utilising  to  a  fuller  extent  their  existing  works  and 
erecting  fresh  plant,  were  able  to  supply  in  full  the  home 
demand,  the  deficiency  of  ah. mi  50,000  double-ctr.  being 
previously  imported.  (The  editor  of  ('hem.  [nd.  adds  that 
( lerniany  will  shortly  export  bleaching  materials,  as  bleaching 
powder  is  heing  made  from  the  Stassfurl  magnesium  chloride  ; 
ami  chloride  of  Lime,  made  electrolytically  from  potassium 
chloride,  is  already  in  tin-  market.) 
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The  manufacture  of  chlorate  of  potash  has  long  been 
unprofitable  in  Germany,  as  the  production  of  hydrochloric 
acid  is  only  sufficient  for  use  as  such  and  for  manufacturing 
bleach,  whilst  in  England  there  is  an  excessive  over- 
production. Last  year  the  English  make  chiefly  was  im- 
ported. 

Towards  the  end  of  1888  a  syndicate  el'  Stassfurt  firms 

was  formed  for  the  sale  of  potash  salts  through  o ihannel. 

Good  business  was  done  for  some  time,  but  in  1SSS  the  price 
bad  fallen  so  much  that  scarcely  100  M.  per  100  kilos,  could 
be  realised. 

The  manufacturers  of  oxalic  acid  and  salts  of  sorrel  were 
in  a  prosperous  position  at  the  beginning  of  the  last  decade. 
Then  came  a  period  of  adversity.  America,  in  consequence 
of  bad  trade,  reduced  its  import,  the  result  being  that  the 
English  output,  previously  relieved  by  export  to  America, 
was  thrown  on  the  European  market.  This  exportation  to 
Germany  annually  increased  although  prices  continued  to 
fall.  In  1888,  however,  a  convention  was  arranged  between 
the  English  and  German  manufacturers  of  the  acid,  and 
fairer  prices  were  obtained.  The  existence  of  the  conven- 
tion has  been  prolonged  owing  to  the  English  manufacturers 
recognising  the  fact  that  their  German  competitors  can 
produce  this  article  at  a  lower  cost.  (The  Editor  of  Chem. 
Ind.  contradicts  the  last  statement,  adding,  that  several 
German  firms  have  latterly  been  compelled  to  discontinue 
the  manufacture.) 

Great  changes  have  taken  place  since  1884  in  the  tartar 
trade.  Eormerly  this  article  was  imported  into  Germany 
from  France,  Italy,  and  Austria,  (since  1884,  however, 
the  supply  from  France  has  entirely  ceased,  and  that  from 
the  other  two  countries  has  greatly  diminished.  The 
Austrian  tartar  would  have  beeu  replaced  by  the  superior 
quality  received  through  London  from  the  Cape,  if  the 
American  market  had  not  forced  up  the  price  of  the  same. 
As  it  was,  the  Italian  manufacturers,  being  excluded  from 
France  by  the  increased  import  duty  on  Italian  tartar, 
sought  a  market  in  Germany,  and  by  underselling  their 
Austrian  rivals  were  enabled  to  obtain  a  monopoly  of  the 
trade. 

The  condition  of  the  tartaric  acid  trade  has  not  been 
satisfactory.  Germany  buys  the  raw  material  for  the 
manufacture  of  the  acid  from  abroad,  and  exports  90  per 
cent,  of  its  manufacture,  so  that  the  increased  foreign 
duties  ami  larger  production  in  England  led  to  a  glut  in  the 
market.  To  remedy  this  state  of  things  a  convention  was 
formed  in  1884  and  a  diminished  output  resolved  upon. 
Two  years  later  English  speculators  bought  up  the  German 
stocks  and  raised  the  price,  an  over-production  on  thepart 
of  the  manufacturers  again  ensuing,  which  greatly  injured 
the  trade  of  the  following  year.  After  1888,  prices  were 
reduced,  the  English  price  falling  10 — 20  per  cent.,  and  the 
Austrians  selling  in  Germany  at  10 — 15  per  cent,  less  than 
in  their  own  country. 

The  consumption  of  acetic  acid  constantly  increases, 
larger  quantities  being  employed  both  in  the  textile  industries 
and  for  vinegar  manufacturing.  Unfortunately  the  German 
export  trade  is  hampered  with  duties  imposed  by  Italy  and 
Russia. 

The  quality  of  citric  acid  made  iu  Germany  is  so  excellent 
that  almost  the  whole  consumption  is  supplied  by  this 
country. 

Borax,  formerly  a  product  of  chiefly  English  manufac- 
ture, is  now  largely  sold  by  the  Hamburg  factories. 

In  1881 — 83  the  enormous  quantities  of  double  distilled 
glycerin,  consumed  by  the  American  dynamite  manufac- 
turers, led  to  an  increase  of  100  per  cent,  iu  the  price.  In 
1884,  however,  the  price  had  re-assumed  its  normal  level, 
and,  although  an  American  syndicate  bought  one  million 
kilos.,  the  market  remained  unaffected.  The  American 
manufacturers  iu  1886  began  to  buy  crude  glycerin,  and  the 
price  speedily  rose  140  per  cent.,  but  fell  again  two  years 
later,  and  only  partially  recovered  in  the  following  year. 

The  charcoal-manufacturing  and  wood-distillation  in- 
dustries have  not  been  in  the  flourishing  condition  that  the 
natural  advantages  in  the  shape  of  abundant  forests,  cheap 
transport  and  fuel,  and  low  rates  of  wages,  should  warrant. 
The  export  trade  has  decreased  in  consequence  of  the 
higher  duties  levied  abroad. 


Wood-tar  has  fallen  considerably  in  price  since  1884 
through  the  importation  of  the  same  from  Russia  and 
Austria. 

The  stocks  of  coal-tar  continued  to  increase  until  1888, 
but  began  to  diminish  again  towards  1S8'J,  and  the  price  at 
t  In-  present  li is  more  profitable. 

Better  business  has  been  done  in  wood-pitch.  Although 
the   exportation    to    Austria   has   been    cut  off,   the    home 

market   lias  not   been   affected   thereby d   the   price   has 

even  slightly  advanced. — E.  li. 


BOARD  OF  TRADE  BETUBNS. 

Summary  of  Imports. 


Month  ended  30th  June 

1889. 

1890. 

£ 
1,450,568 

567,433 

483,526 

3,422,480 

£ 
2.1131,964 

642,682 

669,721 

3,003,  (21 

Raw  materials   for  non-textile  in- 

Total  value  of  all  imports  .... 

29,326,994 

32,920.295 

Summary  op  Exports. 


Metals  (other  than  machinery) 

Chemicals  and  medicines 

Miscellaneous  articles 


Month  ended  30th  June 


1889. 


1S90. 


£ 
8,193,849 

on,  174 

2,501,830 


Total  value  of  all  exports. 


18,696,717 


£ 

3,775,31 1 

732,523 
2,718,070 


21.532.S17 


Imports  op  Metals  for  Month  ended  30tii  June. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

Copper  :— 

ITnwrought 

Iron  and  steel  :— 
Iron  ore „ 

Iron  bolt,  bar,  &c.   „ 

Steel,  unwrought . .     „ 

Lead,  pig  and  sheet 

Quicksilver Lb. 

8,213 
3,777 
1,991 

301,221 
9,551 
1,521 
9,917 

69,738 
1,111.910 

41,319 
3.515 

10,130 
11,031 
4,013 

106,446 

7,799 
746 
13,375 
68,060 
133,097 
38,066 
3,111 

£ 
54,841 
98,198 

87,880 

215,729 
86,299 
11,923 
127,792 
111,361 
133,501 
190,862 
62,065 
270,634 

£ 
95,798 

315,995 
223,177 

323,697 
69,887 
9,126 

173,871 

109,383 
57,710 

178,466 

69,919 
405,100 

Other  articles  ...Value  £ 

Total  value  of  metals 

•■ 

1,450,500 

2,031,901 
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Imports  of  Chemicals  and  Dyestuffs  for  Month 
ended  30th  June. 


[mpobts  it  K\«   Materials,  &c. — rant. 


Articles. 

Quantities. 

Values. 

18S9. 

1890. 

18S9. 

1890. 

3399 

4,006 

£ 

8,497 

£ 

3,067 

Bark  (for  tanners, 

77.173 

93,181 

M),460 

46,67  1 

90,541 

04,494 

19,860 

11,136 

.. 

.. 

110,253 

132,201 

884 

7U0 

2,293 

4,363 

Cutch  and  gainbicr  Tons 

3,117 

2.083 

88,073 

55,940 

Dyes  :— 

" 

21,217 

18,671 

.. 

23,176 

25,922 

.. 

795 

2,443 

3,024 

1,976 

40,484 

26,808 

922 

728 

1,050 

903 

Nitrate  of  soda. ...      „ 

31,599 

111,527 

13,186 

45,728 

Nitrate  of  potash  .      „ 

7.5S6 

20,111 

7. lis 

24,253 

4,270 

2,022 

00,172 

52,579 

Other  articles. . .  Value  £ 

132,330 

1S*.*73 

Total  value  of  ohemieals 

•' 

" 

607,433 

642.682 

Imports  of  Oils  for  Month  ended  Hutu  June. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1*90. 

8,461 
2,404 
79,957 
7,237,349 
1,873 
2,036 
12,252 

11,370 

4,132 

78,849 

s,i;ir,.!isi 
1,440 
8,373 
35,757 

£ 
4,823 

84,586 

79,7*9 
105,947 
34,492 
42,027 
19,800 
52,052 

£ 

15,775 

160,010 
77,828 

181,514 
37,298 

01,702 

Other  articles  . .  Value  £ 

54,399 
81,195 

Total  value  of  oils  . . . 

•• 

•• 

483,520 

069,721 

Imports    of    Raw    Materials    for    Non-Textile 
Industries  for  Month  ended  30th  June. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1839. 

1890. 

Bark,  Peruvian  . .    Cwt. 

8,770 

353,297 

9,876 

10,737 

234,341 

14,629 

£ 
28,690 

65,869 

99,266 

£ 
32,186 

36,010 

166,846 

Articles. 

Quantities. 

Vol 

us. 

1889. 

1890. 

1889. 

1-:"'. 

Gum  : — 

Cwt. 

8,812 

6,000 

£• 
14,155 

£ 

1. 1,701 

2.012 

4,154 

10,003 

1O.O07 

Gutta-percha  .... 

2,92* 

3,131 

27.5S0 

26,909 

Hides,  raw : — 
Dry 

39,777 

34,095 

118.SS5 

84,705 

Wet 

„ 

45,120 

62,079 

104,632 

112,210 

„ 

38.4 

1,771 

17,705 

90,413 

Manures  :— 

Tons 

1,029 

5,257 

18.8S3 

31330 

Cwt. 

3,235 
22,790 

4,519 
S5.20U 

18,833 

27,219 

2:1,1:1.', 

43,024 

Tons 

4,025 

3,753 

35,717 

33,812 

,, 

17,710 

10.:.  1:; 

84,520 

89,278 

Pulp  of  wood  .... 

„ 

9,355 

10.S00 

51,902 

01,309 

Cut. 

89,072 

210,057 

22.S90 

50,000 

Tallow  and  stearin 

12*.!** 

101,122 

165,761 

191,300 

Tar 

Barrels 

2,689 

6,503 

1,713 

0,390 

Wood  :— 

Loads 

179,733 

190,229 

373,40 1 

188,100 

„ 

503,098 

500.013 

l,3**.*:in 

1.1*2.111 

11,818 

18,981 

16,036 

70.553 

.    Tons 

1,11S 

2,177 

11,488 

18,648 

Other  articles... 

Value  £ 

•• 

702,946 

*I2.0:2 

Total  value 

•• 

•• 

3. 112. ISO 

3,663.424 

Besides  the  above,  drugs  to  the  value  .of  08,701/.  were  imported 
as  against  63,6782.,  in  1889. 

Exports  of  Metals  (other  than  Machinery)  for 
Month  ended  SOtii  Jink. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

10,120 

92,487 

27,001 
19.688 

3,775 

7,796 

15,717 

9,075 

69,720 
25,1 17 
3*,331 

846,704 

5.270 

*,517 
18,697 

£ 

12.:;.'" 

200,268 
77,469 

47,310 

220,799 

100,792 

2.210,173 

64,398 

30.200 

15,189 

".7.1V  i. 
11.160 

£ 

42,647 

Copper : — 
Unwrought ,, 

Mixed  metal 

Plated  wares. . .  Value  £ 
Telegraph  wires 

190.805 
84.90S  j 
105,845 
231,967 

2,616,981 

71.9.-.2 

1,V'.2'> 
11.901 

Other  articles  . .  Value  £ 

77.504 

•• 

•• 

8,193,849  1  3.7T-VU1 
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Exports  of  Drugs  and  Chemicals  for  Month   ended 
30th  June. 


Articles. 

Quantities. 

Values. 

1SS9. 

1890. 

1889. 

1890. 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Ot  her  articles  ...       „ 

4G9.9S4        483,176 
119,022        109,430 
22,912         2l,7ss 

£ 

123.882 

43,693 

175,580 

72,816 

225,501 

£ 
157.34S 

30,829 
102,466 

8S,229 
2?3,G56 

.. 

611,174 

732,528 

Extorts  of  Miscellaneous  Articles  for  Month 
ended  30th  June. 


Articles. 


Gunpowder Lb. 

Military  stores. .  Value  £ 

Caudles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 
Earthenware  ...        „ 
Stoneware 

Glass : — 
Plate Sq.Ft. 

Plint Cwt. 

-Bottles 

Other  kinds 

Leather : — 

TJnwrought , 

Wrought Value  i 

Seed  oil Tons 

Floorcloth Sq.  Yds. 

Painters' materials  Val.£ 

Paper  Cwt. 

Rags Toes 

Soap Cwt. 

Total  value 


Quantities. 


hvi. 


1890. 


740,400 


1,006,000 


47,963 


839,200 


1,139,900 


60,95 1 


301,428 

8,929 
07,119 
16,976 


I 


5,1 1«) 
1,171,700 

7::.:'.; 

4,621 

41,715 


',221 
70,21 1 
17,592 

11,511 

4,71-2 
1,298,600 

£6,337 

1.12'.' 
12,7:3 


Values. 


1S39. 


1890. 


£ 
18,224 

101,559 
17,591 
82,375 
91,915 
77.12  1 

150,100 
15,808 


£ 

1S.697 

86,869 
22,181 

92,195 
104,489 

S7.S17 
171  280 

IV  27 


19,812  2P.5I2 

19,002  £0,285 

31,508  33,093 

12,023  11. Ml 


9.,1.9.'.9 

23,550 

120,375 

57,:  6 1 

131,315 

131,086 

37,357 

39,521 


2,501,830 


107,385 
23,021 

115,219 
05,014 

120,352 

111,511 
33,713 
45,122 


2,718,670 


TRADE  BETWEEN  SPAIN  AND  THE 
UNITED  KINGDOM. 

IjiroKTs  into  the  United  Kingdom  from  Spain  foh 
the  Three  Months  ended  30th  June. 


Principal  Articles. 


Chem.   products 
unenumerated  Value  £ 

Copper  ore   and 
regulus Tons 

Iron  ore „ 

Lead  ore 

Lead,    pig     and 
sheet  

I'ynt*  a , 

Quicksilver Lb. 

Rags,  esparto  . , .    Tons 

Zinc  ore 

Total  value 


Quantities. 
1889.  1890. 


Values. 


1889. 


16,095 

917,099 

141 

10,880 
154,739 

2.1117.205 

15,957 

351 


£ 

•  • 

10,330 

19,890 

2352313 

1,090,768 

415 

1,170 

19,443 

213,912 

151,498 

289,573 

1,923,222 

221,430 

14,726 

90,343 

170 

1,083 

"■ 

2,679,005 

1890. 

£ 

13,283 

885,196 
851,603 

2,921 

248,255 
295,260 

251,013 

84,397 

405 


2,997,540 


Exports  of  Home  Produce  from  the  United  Kingdom 
to  Spain  for  the  Three  Months  ended  30th  June. 


Principal  Articles. 

Quantities. 

Val 

:c3. 

1889. 

I8S0. 

1SS9. 

1890. 

71,902 

10,159 

£ 

£ 
2i  ,240 

3,308 

Caoutchouc  ma- 
nufactures   Value  .1 

2,IS5 

3,417 
19.C93 

2,100 
1  1,287 

Chemicals      (in- 
cluding     dyi- 

Products  of  coal        „ 

5,304 

12. -i  7 

Glass     luauufac- 

2,440 

1,701) 

Grcase,tallo\v,&c.    Cwt. 

1,7.2 

1,698 

1,654 

M  973 

87,063 

73 

94 

1,191 

2,120 

„  other  sorts. .  Value  £ 

2,530 

2.904 

Oil     and      Hi  or 
cloth Sq.  yds. 

87,1  in 

125,110 

3,511 

4,999 

Painters'  colours 

8,510 

8,204 

Paper  of  all  sorts    Cut. 

1,570 

l,5l;3 

3,702 

3,371 

555 

531 

737 

031 

Toml  vuluo 

D!  1,751 

1  270,:  00 
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iflont&lp  patent  Ifet. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
Which  acceptances  of  the  Complete  Specifications  aro  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  tho  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  ami 
MACHINERY. 

Applications. 

9285.  ('..  Stevenson.  Improvements  in  apparatus  for 
automatically  measuring  defined  quantities  of  solid  or  liquid 
substances.     June  10. 

9312.  G.  Horner.  Improvements  in  surface  condensers. 
Complete  Specification.    June  1G. 

9320.  J.O.Woods.  Improvements  in  vaporisers.  Com- 
plete Specification.    June  17. 

9354.  C.  H.  Huntley.  Improvements  in  recovering  saline 
and  other  substances  from  solution.     June  17. 

9379.  W.  11.  Bull.  Improvements  in  means  for  purifying 
liquids  for  the  prevention  of  steam  boiler  incrustation, 
ageing  liquors,  &C.     Complete  Specification.     June  17. 

9416.  A.  Anderson  and  J.Wilson.  Apparatus  for  burning 
liquid  fuel.     June  18. 

9518.  J.  Foster.  Improvements  in  and  relating  to  appa- 
ratus for  evaporating  solutions  containing  salts  and  for 
other  liquids.     June  19. 

9554.  h.  H.  A.  W.  Sack.  Apparatus  for  automatically 
drawing  off  viscous  substances.  Complete  Specification. 
June  20, 

9604.  W.  E.  Smith.  Improvements  relating  to  apparatus 
for  burning  liquid  fuel.     June  20. 

9685.  G.  Cox.  Improvements  in  the  manufacture  of  tin. 
iron,  and  other  metal  drums  for  carrying  oils  and  other 
liquids.     June  23. 

9703.  E.  F.  Edgar.     An  improved  furnace.     June  23. 

9941.  R.  Haddan. — From  E.  Passburg,  Germany.  An 
improved  method  and  apparatus  for  drying  aqueous  matter. 
( lomplete  Spi  cification.    June  26. 

10,116.  F.  II.  Pemberton.    An  improved  composition  for 

pit- venting  or  obstructing  the  passage  of  beat  through  In 'dies, 
and  for  the  deadening  of  sounds,  and  methods  of  applying 
the  same.     June  30. 

10,133.  P.  Abrahamson.  Certain  improvements  in  oven 
and  other  heating  anil  fire-chamber  doors.  Complete 
Specification.     July  1. 

10,172.  H.  von  Bayer.  Improvements  in  and  relating  to 
a  method  of  and  apparatus  for  producing " cold,  and  for 
freezing  liquid  and  other  substances.  Complete  Specifica- 
tion.   July  1. 

10,374.  J.  Gamgee.  Improvements  in  condensing  or 
liquefying  vapours  or  gases,  and  in  apparatus  therefor, 
Piled  July  4.  Date  applied  for  December  9,  1889,  being 
(late  of  application  in  Belgium. 

10,380.  J.  Murrie.  Improvements  in  and  relating  to 
pyrometers  or  thermometers.     July  4. 

10,398.  L.  P.  Cohen  and  I'l.  Hermann.  Improvements  in 
furnaces.     Complete  Specification.     July  5. 

10,521.  T.  Gaunt  and  E.  H.  Clapp.  Improvements  in 
evaporating  apparatus.    Complete  Specification.    July  8. 

10,539.  E.Holt.     Improvements  in  automatic  apparatus 

for  regulating  the  supply  of  air  to  furnaces.     July  8. 

10,592.  M.  Honigmann.  Improvements  in  heating 
gaseous,  liquid,  and  solid  substances.    July  8. 

10,670.  E.  Fahrig.  A  press  for  impregnating  liquids  with 
gases.     July  u. 


10,721.  W.  I,.  Wise.— From  Solvay  and  Co.,  Belgium. 
Improved  method  of,  and  means  for  charging  materials 
into  apparatus,  such  as  cupolas,  blast  furnaces,  lime  kilns, 
scrubbers,  and  absorption  towers.     July  10. 

10,724.  W.  A.  Culyle.  An  improved  compound  for 
manufacturing  crucibles  or  the  like  vessels  or  utensils. 
July  10. 

10,788.  H.  M.  Saint  Denis.  Improvements  in  centrifugal 
drying  machines  or  hydro-extractors.     July  11. 

10,856.  A.  Silverberg  and  C.  Detering.  Improvements  in 
carbonising  apparatus.     Complete  Specification.     July  12. 

10,888.  .1.  II.  R,  Dinsmore.  Improvements  in  or  con- 
nected with  apparatus  for  drying  granular  substances. 
July  12. 

Complete  Specifications  Accepted.* 
1889. 

11,92.').  C  A.  Rempen  ami  E.  Andre.  Valves  for 
regulating  the  pressure  of  gas  and  other  fluids.     June  25. 

12,S8,"i.   M.  Miller.     Steam  or  air  superheater.     July-  I G. 

13,81  I.  W.  Young.  Apparatus  for  evaporating  brine,  &c, 
tinder  a  vacuum.     July  9. 

13.8IG.  W.  Young.  Apparatus  for  boiling  brine,  &C,  in 
a  vacuum.     July  2. 

14,410.  F.Radcliffe,    Furnaces  for  melting, &c.    July  2. 

1890. 

C864.  J.  J.  Shedlock  mid  J.  .1.  Mcldrum.      See  Cla-s  X. 
B568.  W.  P.  Thompson. — From  .1.  A.  Bowden.     Filters. 
July  10. 
8915.  O.  Guttmann.     Se<  Class  ~\  II. 


II.— FUEL,  GAS,  am>  LIGHT. 
Applications. 

9320.  T.  Travers.  Improvements  in  gas  burners,  anil 
apparatus  lor  naphthalising  gas.    June  10. 

9:',::].  J.  A.  Whitby.     The  magic  firelighter.     June  17. 

9394.  J.  ('.   Chandler.     Impro ts    in   charging  gas 

retorts,  and  apparatus  therefor.     June  17. 

9521.  J.  C.  Mewburn. — From  O.  W.  Eetchum,  Canada. 
Improvements  in  ami  connected  with  gas  producers,  or 
apparatus  for  producii  s  to  be  used  as  fuel.     June  19. 

9539.  C.  Herzog.  An  improved  gas  generator  to  be 
independent  ol  climatic  variations.    June  19. 

9540.  C.  Herzog.  Animproved  method  of  and  means  for 
the  regulation  of  the  quality  of  an  artificial  gas.     June  19. 

9642.  C  llorsle\  an  1  A.  ('.Wilson.  Improvements  in 
or  relating  to  the  manufacture  of  coke.     June  21. 

9651.  W,  Loe  ami  c.  Gumbart.  Improvements  in  or 
relating  to  the  treatment  of  peat  for  the  production  of  fuel 
and  I'}  -products.      June  21. 

9733.  S.  Pitt.— From  E.  J.  Jerzmanowski,  United  States. 
Improvements  in  the  manufacture  of  illuminating  gus. 
Complete  Specification.     June  23. 

9781',.  I,.  Hendle  and  K.  Schuberth.  An  improvement  on 
electric  incandescent  lighting,  called  " The  non-consuming 
glow  light  filament."     June  2  1. 

9950.  R,  Kennedy.  Improvements  in  heating  by  elec 
tricity.     June  27. 

10,155.  J.  Ruscoc.  Improvements  in  means  or  appliances 
for  facilitating  the  operations  of  charging  and  drawing  the 
charges  of  certain  gas  retorts.     July  1. 

10,329  •'.  Love.  Improvements  in  and  relating  to 
for  the  manufacture  of  gas  for  illuminating  and 
other  purposes.    July  3. 

10,713.  W.  Bugby,  An  improved  portable  apparatus  for 
charging  inclined  gas  retorts.    July  10. 


July  si,  isno.]       THE  JOURNAL   OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


787 


10,831.  L.  Van  Vestrant.  Improvements  in  means  and 
apparatus  for  charging  inclined  gas  retorts.     July  12, 

10.8G9.  G.  F.  Priestly.  Automatic  machinery  for  charging 
and  discharging  gas  retorts,     July  1:2. 

COMrLETK   SPECIFICATIONS    AcCErTED. 

1889. 

10.CG0.  W.  P.Thompson.— From  J.  Wilson  and  A.  Mason. 
Appliances  for  burning  hydrocarbons.     July  2. 

10,GC1.  W.  P.  Thompson.— From  J.Wilson  and  A.  Mason. 
Process  for  burning  petroleum  and  other  hydrocarbons,  and 
apparatus  therefor.     July  2. 

11,459.  J.  Dheyne,  Comte  do  Nydpriick,  and  F.  de  la 
Hault.  Apparatus  for  generating  gas  or  vapour  from  com- 
bustible liquids.     July  9. 

11,855.  J.  Morris.     Artificial  fuel.     July  2. 

12,043.  J.  F.  L.  Monier.  Manufacture  of  gas  from 
atmospheric  air.     July  2. 

12,655.  J.  Watson.     Heating  apparatus.     July  16. 

13,653.  W.  P.  Thompson.— From  P.  Maris  and  M.  Notkin. 
Process  for  purification  of  mineral  oils,  and  production  of 
alcohol.     July  2. 

13,933.  K.  B.  Helliwell.     Firelighters.     July  9. 

14,715.   E.Mansfield.     Oil-gas  apparatus.     July  2. 

14,717.  G.  W.  Macalpiue.     Coke-oven  valves.     July  9. 

19.25G.  G.  C.  Trcwby.  Method  and  means  for  charging 
gas  retorts.     July  2. 

1890. 

2G0.  J.  Stears.  Preventing  deposit  of  carbonaceous 
matter  in  gas  ascension  pipe.-.     July  9. 

1556.  W.  C.  Owston.     Coal  saving  composition.     July  9. 

6800.  W.  C.  Andrews.  Purification  of  illuminating  or 
heating  gases.     July  9. 

6804.  W.  C.  Andrews.  Apparatus  for  purification  of 
illuminating  gas.     July  9. 


III.— DESTKUCTIVE  DISTILLATION,  TAB 
PRODUCTS,  Etc. 

Complete  Specification  Accepted. 
1889. 

19,183.  J.  A.  Yeadon  and  W.  Adgie.     Retorts  or  furnaces 

for  the  distillation   of  coal,  or  other  analogous  purposes. 
June  25. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

9322.  R.  Holliday  and  Sons,  Lim.,  and  T.  Holliday. 
Improvements  in  the  formation  of  new  colouring  matters  in 
or  upon  cottou  or  other  fibre.     June  17. 

9530.  O.  Imray. — From  The  Furbwerke  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Improvements  in  the  pro- 
duction of  blue-green  colouring  matters.     June  19. 

9537.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  in  and  relating  to 
the  manufacture  of  substantive  dyestuffs,  and  of  new 
materials  therefor.     June  19. 

9676.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  in  and  relating  to 
the  manufacture  of  substantive  dyestuffs,  and  of  materials 
therefor.     June  21. 


97GS.  J.  Dawson  and  R.  Hirsch.  The  production  of  a 
new  a-0-naphthylendiamiumonosulpho  acid.     June  24. 

9825.  A.  J.  ISoult.— From  G.  Boulet,  Gls,  Donard,  and 
Contamine,  France.     .See  Class  XII. 

9923.  O.  Imray. — From  ( '.  V.  Bochringer,  Sohne,  Ger- 
many.      Manufacture    of     dehydromethylphenyl-pyrazine. 

June  20. 

10,(il7.  O.Itnray. — FromThe  Society  of  Chemical  Industry, 
Switzerland.     Improvements  in  the  production  of  colouring 

matters.     June  28. 

10,095.  J.  Y.  Johnson.— From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
of  trioxy-benzo-phenone,  a  colouring  matter  of  the  oxy- 
ketone  group.     June  30. 

10,101.  ( ).  Imray — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Improvements  in  the  pro- 
duction of  azo-colouring  matters.     June  :;i). 

10,237.  R.  Holliday  and  Sons,  Lim.,  and  P.  R.  E.Deidler. 
Improvements  in  the  manufacture  of  mono-sulpho  acid  of 
alpha  naphthol.     July  2. 

10,240.  R.  Holliday  and  Sons,  Lim.,  and  R.  P.  E.  Dei, Her. 
Improvements  in  the  manufacture  of  azo  colours.     July  2. 

10,401.  W.  S.  Conrad.  An  instantaneous  copying  ink. 
July  5. 

10,448.  Brooke, Simpson, and Spiller,  Lira., and  A.G.Green. 
The  production  of  new  azo-colouring  matters.     July  5. 

10,470.  J.  Dawson  and  R.  Hirsch.  Process  for  the 
manufacture  of  new  basic  blue  colouring  matters.     July  7. 

10,5il9.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  artificial  indigo,  and  of  a  new  material  suitable  for  use 
therein.     July  7. 

10,599.  H.  II.  Lake. —  From  K.  Oelller,  Germany. 
Improvements  relating  to  the  manufacture  of  colouring 
matters.     July  8. 

10,802.  O.  Imray. — FromThe  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Production  of  novel 
colouring  matters  for  wool  dyeing  and  printing.     July  11, 


Complete  Specifications  Accepted. 

1889. 

13,558.  J.  Y.  Johnson.- — From  The  Badische  Anilin  and 
Soda  Fabrik.  Production  of  a  new  colouring  matter  suitable 
for  dyeing  and  printing  cotton  without  the  aid  of  a  mordant. 
June  25. 

1 3,7 10.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning.  Production  of  azo-colouring  matters 
from  dioxynaphthaliinnonosulphonates.     June  25. 

14,222.  J.  Y.  Johnson. — From  The  Badische  Aniliu  and 
Soda  Fabrik.  Production  of  diazo  colouring  matters. 
July  16. 

14,388.  R.  Ashton.  Method  of  preparing  colours  for 
making  writing  inks.     July  16. 

15,706.  M.  Lunge.  Production  of  thioxydiphenylamine. 
July  2. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

9430.  T.  Mellor.  Improvements  in  the  method  of  and 
apparatus  for  steaming,  boiling,  and  disinfecting  fabrics  or 
fibres.     June  IK. 

9G43.  A.  Hodge.  Improvements  in  the  treatment  of 
ramie  or  rhea  fibre,  or  China  grass  and  such  like  fibrous 
growths,  ami  in  the  appliances  or  mechanism  connected 
therewith.     June  21. 
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9711.  •'.  Miller,  sen.,  and  J.  Miller,  jun.  Improvements 
in  the  method  of  and  apparatus  for  rendering  textile  fabrics 
waterproof  by  one  treatment  or  process.    June  23. 

10,285.  T.J.  Hutchinson.  Improvements  in  the  method 
of  and  means  for  removing  grouse  and  fatty  matters  from 
textile  fabrics.    July  3. 

10,517.  E.  Dezwarte  and  The  General  Financial  and 
Industrial  Corporation,  Limited.  Improvements  in  the 
treatment  of  ramie,  hemp,  Sax,  and  other  librous  plants. 
July  7. 


Compi.etk  Specifications  Accepted. 
1889. 
13,626.  A.,  S.,  and  F.  Ambler.    Cleansing  wool  and  like 
animal  fibres  and  apparatus  therefor.    July  2. 

15,333.  K.  T.  Sutherland  and  G.  Esdaile.  Treatment  of 
fibres  to  promote  easier  cleansing  or  bleaching.    July  9. 

18,932.  K.  T.  Sutherland  and  G.  Esdaile.  Method  of 
treating  vegetable  fibres  to  produce  easj  spinning  and 
greater  strength.    July  16. 

1890. 

7:189.  J.  Longmore  and  W.  L.  Watson.  Decorticating 
rhea,  jute,  and  other  vegetable  fibrous  stems.    July  1G. 

8520.  P.  A.  Favicr.  Machines  for  decorticating  ramie  or 
other  textile  plants  in  a  dry  or  a  green  state. 


July  9. 


VI.— DYEING,  CALICO  POINTING,  PAPEE 
STAINING,  and  BLEACHING. 

Applications. 

9:522.  R.  Holliday  and  Sons,  and  T.  Holliday.  Sve 
Class  IV. 

10,321!.  W.  Hutchinson.  Improvements  in  apparatus  for 
boiling,  scouring,  or  cleansing  textile  fabrics.    July  3. 

10,324.  W.  Hutchinson.  Improvements  in  apparatus  for 
use  in  the  treatment  of  cloth  with  bleaching  and  other 
liquors.     July  3. 

10,396.  F.  A.  Iiiair.  Improvements  in  and  connected 
with  vats  or  apparatus  and  machinery  for  washing,  bleaching, 
scouring,  mordanting,  and  drying  yarns  or  stubbing  in  the 
hank.     July  5. 

Comtlete  Specification  Accepted. 
1890. 
5054.  C  Kellner.     See  Class  XI. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

9C70.  J.    C    Steele.     Improvements   in    the    packing    or 
putting  up  of  chloride  of  lime  and  other  substances.     I  ore 
plete  Specification.    June  21. 

9793.  I'.  W.  A  Frerichs.  Improvements  in  and  relating 
to  the  manufacture  of  carbonate-  of  alkalis  and  acetone. 
Complete  Specification.    June  24. 

9929:  A.  (I.  Haddock  and  .1.  Leith.  Improvements  in 
the    manufacture  of   alkaline  carbonates  and  by-products, 

and  in  avian-,  in.  lit   of  plant    ill.  n  I"l.       .hum  26. 

9997.  F.  Kllersbaus.ii.  Improvements  in  the  manufacture 
of  sodium  ferride  and  caustic  soda,    dune  27. 

10,115.  H.  Precht.  Improvements  in  the  process  of  and 
apparatus  for  purifying  double  carbonate  of  potassium  and 
magnesium.     June  30. 


10,194.  O.  linvav. — From  J.  Storer,  Australia.  A  process 
for  producing  alkaline  carbonates  from  sulphates.    July  I. 

10,399.  J.  Barlow  and  H.  T.  Everist.     Improve ats  and 

apparatus  in  connexion  therewith  for  the  crystallisation  of 
salt  from  brine.     July  5. 

10,451.  C  li.  Moor.     Set  Class  Will.,  B. 

ln.7.;7.  A.  P.  J.  Archbold.  Improvements  in  the  manu- 
facture of  salt  for  domestic  purposes.    July  10. 

10,790.  II. i.  Iladdan. — From  C  Negrier,  France.  Im- 
provements in  apparatus  for  the  concentration  of  sulphuric 
acid.     July  11. 

10,906.  F.  Bllershausen.  Improvements  in  the  manu- 
facture of  caustic  soda.     July  12. 

10,910.  F.  Ellersbausen.  Improvements  in  the  manu- 
facture of  sulphide  of  sodium.     July  12. 

Complete  Specifications  Accepted. 

1889. 

11,97.").  E.  Auge.     Manufacture  of  soda  alum.    July  2. 

13,575.  M.  N.  D'.Vndria.  Treating  liquid  acid  residues 
containing  iron  to  obtain  products  therefrom.     July  2. 

13,726.  E.  de  Cuyper.  Recovering  valuable  substances 
from  the  mother-liquor  of  copper  ores.     July  16. 

16,609.  W.  Wolters.  Recovery  or  regeneration  of  nitric 
acid  employed  in  the  manufacture  of  chlorine.    July  9. 

1890. 

8090.  J.  1).  Permock  and  J.  A.  Bradburn.  Manufacturing 
bleaching  powder  and  caustic  soda.     Jul\   2. 

8915.    <).   Gnttmann.      Apparatus    for   condensation   of 

nitric  ueid  and  Other  distillation  products.     July  16. 


VIII—  GLASS,  POTTERY,  and  EARTHENWARE. 
Applications. 

98G7.  W.  II.  Hilde.     Improvements   in  the   manufacture 
of  hollow  glass  ware,  and  in  apparatus  therefor.     June  25. 
9942.  O.  Dillmaun.     An  improved  method  for  producing 

coloured  designs  on  glass.     June  26. 

10,018.  I).  I!\  lands.  Improvements  in  the  appliances, 
processes,  and  beat  producers  used  for  annealing  or 
toughening  bottles  or  other  ware.     June  28. 

10,795.  A.  Bevington.  An  improved  process  for  the 
decoration  of  china  and  earthenware.     July  11. 

10,847.  D.  Rylands  and  R.  Movant.  Improvements  in 
the  manufacture  of  glass  tubing.     July  12. 

Complete  Specifications  Accepted. 
1889. 

13,036.  A.  Taylor.  Method  and  apparatus  for  building 
up  inside  of  kilns  for  burning  enamelled  bricks  and  tiles. 
July  1G. 

13,994.  S.  Washington.  Finishing  glass  ware,  and 
apparatus  therefor.    July  2. 

14,156.  The  Coalport  China  Co.  (J.  Rose  and  Co.)  and 
T.  J.    Bott.      Ornamenting  china,  earthenware,  glass,  && 

July  16. 

1 890. 
1820    II    Gurney,     Method  and  apparatus  for  bu 
bvicks  and  tiles.     July  2. 

i.       .         Method  and  apparatus  for  manufacturing 
roofing  plates  from  glass,  &c.    Julj  2. 
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IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 

and  CEMENTS. 

Applications. 

9306.  C.  J.  Howe.  An  instrument  for  testing  the  setting 
properties  of  cements  and  plasters.     June  16. 

938-1.  D.  H.  Close.  Improvements  in  the  manufacture 
of  bricks.     June  17. 

9618.  J.  C.  Bloornfield.  Enamelled  bricks,  blocks,  slabs, 
or  tiles.     June  21. 

10,002.  T.  Breakell  and  J.  W.  Breakell.  A  method  of 
colouring  and  polishing  calcareous  and  other  stones,  and 
producing  variegated  effects  thereon  in  one  or  more  colours. 
Complete  Specification.     June  28. 

10,036.  J.  P.  Bayly.  —From  W.  Lenderoth,  Canada. 
Improvements  in  and  relating  to  the  manufacture  of  porous 
earthenware  building  material.     June  28. 

10,427.  W.  Darling.  Improvements  in  and  relating  to 
the  calcining  of  carbonaceous  minerals  for  cements  and 
other  purposes.     July  5. 

10,548.  L.  Wilson.  Improvements  in  blocks  and  tiles 
for  paving,  flooring,  facing  walls  and  ceilings,  and  for 
similar  purposes.     July  8. 

Complete  Specifications  Accepted. 

1889. 

13.00S.  J.  Wilson.  Construction  of  fire-resisting  flooring, 
decking,  &o.     July  9. 

13,749.  II.  Aitken.     Treating  timber.     July  9. 

1890. 
3184.  A.    Bovedins.      Improvements    in    and    connected 
with  paving.     July  9. 

6058.  O.  Scott.     See  Class  VIII. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

9684.  C.  T.  J.  Vautin.  Improvements  in  the  recovery  of 
gold  from  solutions.     June  21. 

9746.  A.  Jones  and  J.  W.  Sheel.  Safety  appliance  for 
Bessemer  converters.     June  24. 

9830.  D.  Rennie.  Improvements  in  furnaces  for  melting 
crucible  steel  and  other  metals.     June  25. 

9835.  R.  T.  Cooke.  Improvements  in  ingot  heating 
furnaces.     June  25. 

9900.  A.  Philip.  Improvements  in  the  manufacture  of 
sodium  and  potassium.     June  26. 

9906.  C.  A.  Burghardt.  An  improvement  in  the  manu- 
facture of  tin  and  terne  plates.     June  26. 

10,029.  J.  Ward.  Improvements  in  and  relating  to  the 
manufacture  of  compound  armour  plates.     June  28. 

10,062.  J.  Bradbury.  A  new  or  improved  process  for  the 
utilisation  of  oxide  of  iron  obtained  as  a  by-product  in  the 
smelting  and  extraction  of  copper  from  pyrites,  or  from 
spent  oxide  produced  in  the  manufacture  of  sulphuric  acid. 
June  30. 

10,175.  J.B.Torres.  Certain  new  or  improved  refractory 
compounds  and  mixtures.     July  1. 

10,510.  C.  G.  Cunningham.  Improvements  in  the 
reduction  of  ores  containing  lead,  zinc,  silver,  or  gold. 
July  7. 

10,537.  C.  J.  Ellis  and  A.  Dickie.  Improvements  in 
re-converting  for  re-use  residuary  cyanides  such  as  are 
obtained  in  extracting  gold  from  ores.     July  8. 

10,555.  E.  Regnander  and  P.  A.  Waller.  Improvements 
in  moulding  ingots  of  phosphor  tin,  phosphor  bronze,  and 
the  like,  and  iu  apparatus  therefor.     July  8. 


10,620.  W.  Withington.  Improvements  in  the  manufac- 
ture of  steel  castings.     July  9. 

10,625.  J.  E.  Stead.  Improvements  in  the  manufacture 
of  basic  phosphatie  slag.     July  9. 

In, 71 1.  G.  A.  llerdnian.  Improvements  in  treating  waste 
products  resulting  from  the  smelting  of  ores,  and  in  pro- 
ducing a  valuable  product  therefrom,  or  from  analogous 
compounds.     July  10. 

10,783.  A.  McDotigall.  A  new  process  for  recovering 
tin  from  tin  plate  iu  which  zinc  white  is  produced  as  a 
product.     July  11. 

Complete  Specifications  Accepted. 
1889. 

12,556.       W.    P.   Thompson. —From    A.    A.    L.    Levy. 

Coating  or  plating  metal  articles.     July  16. 

14,226.  A.  J.  ISoult.— From  M.  Castelnau.  Treatment 
of  ores.     July  2. 

14,357.  E.  Dodo.  Refining  and  separating  precious 
metals.      July  2. 

18,985.  C.  A.  Piat.     Metallurgical  furnaces.     July  10. 

1890. 

1733.  J.  F.  Spencer.  Apparatus  for  charging  pig  iron 
and  scrap  metal  into  open-hearth  furnaces.     July  9. 

4075.   R.  T.  Tieford.     Welding  metals.     July  2. 

6864.  J.  J.  Shedlock  and  J.  J.  Meldrnm.  Apparatus  for 
production  and  application  of  gases  for  metallurgical  and 
other  purposes.     July  9. 

7733.  II.  H.  Lake— From  G.  W.  Cummins.  Process  and 
apparatus  for  preventing  access  of  air  to  iron  and  steel 
during  annealing.     June  25. 

7820.  F.  G.  Bates.  Preparation  of  materials  for  convert- 
ing low  steel  or  iron  into  high  grade  steel  by  the  cementation 
process.     Juue  25. 

8655.  E.  C.  Miller.— From  The  Magnolia  Anti-friction 
Metal  Co.  Compositions  or  alloys  for  anti-friction  purposes. 
July  16. 

8989.  II.  II.  Lake.— From  G.  W.  Cummins.  Treating 
copper  and  its  alloys  to  prevent  oxidation  and  deoxidation 
during  heating  and  annealing.     July  16. 

8991.  II.  II.  Lake.— From  J.  1).  Brown.  Manufacture 
and  treatment  of  iron  aud  steel,  and  compounds  therefor. 
July  16. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

9330.  W.  H.  Dowland  and  W.  Mills.  Improvements  in 
the  electrolysis  of  chlorides,  and  apparatus  therefor. 
June  17. 

9361.  T.  L.  Willsou.  Improvements  in  electric  reduction 
of  metals,  and  iu  apparatus  therefor.     Juue  17. 

9857.  M.  W.  Dewey.  Improvements  relating  to  welding, 
soldering,  brazing,  and  otherwise  working  metals  by  elec- 
tricity, and  to  apparatus  therefor.  Complete  Specification. 
June  25. 

9861.  A  J.  Boult— From  D.  Tommasi  and  C.  Thcrye, 
France.  Improvements  iu  electrical  storage  batteries. 
June  25. 

9956.  R.  Kennedy.     See  Class  II. 

9991.  T.  Parker,  Improvements  in  or  connected  with 
the  manufacture  of  iron  by  electrolysis.     Juue  27. 

10,038.  A.  Watt.  Improvements  iu  the  electrolytic 
treatment  of  metals.     June  28. 

10,044.  Sir  C.  S.  Forbes.  Improvements  in  primary 
batteries,  and  in  apparatus  connected  therewith.     June  28. 
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10,123.  M.W.  Dewey.    Improvements  relating  to  welding, 

soldering,    and   otherwise    working    metals   by   electricity. 

Complete  Specification.     Filed  .i  tpplied  for 

mber  11,  1889  date  of   application   in  United 

States. 

10,125.  M.  W.  Dewey.     Improvements  in  electric  heating 
apparatus.    Complete  Specification.    June  30. 

10,181.    T.    M.    Foote.      Improvements    in    secondary 
batteries.    Complete  Specification.    July  1. 

10,211.  V.  Fabris.    Improvements   in    electric   primary 
batteries.     .Inly  2. 

10,515.  A.  J.  Jarman.     An   improved  connector  for  the 
electrodes   ami   cell-  of   primary  ami   secondary  electrical 
ries.     Complete  Specification.     July  7. 

1  ■'..", l: 7 -   !•:.  S.  D'(  tdiardi  and  A. Thompson.    Improvements 
in  magneto-voltaic  and  static  eleotrodi  s,    July  8. 

10.   E.S.  D'Odiardi  and  A.  Thompson.    Improvements 
in  liquid  electrodes.    July  8. 

10.53S.  G.  J.  Wier.     Improvements  in  galvanic  Latteries. 

Jalv  H. 


COMFLETB   SPECIFICATIONS   ACCEPTED. 
18S9. 


XII.— FATS,  OILS,  and  SOAP  MAMTACTL'HE. 

Applications. 

9614.  P.  A.  Newton. — From  The  Chesebrough  Manu- 
facturing Co.,  Consolidated,  United  States.  Improvements 
in  the  manufacture  of  compressed  cakes  of  soap.  June  20. 
J.  S.  Fairfax,  -from  V.  Crone,  United  states. 
Improvements  in  or  relating  to  the  preparation  of  oils  for 
compounding  purposes.     June  21. 


W.  E.  Wyeth.    Apparatus   for 
from  their  ores   by  electrical 


10,822.  G.  Button  and 
extracting  gold  and  silvi 
amalgamation.     July  9. 

11,242.  Siemens  Bros,  and  Co.,  Lim. — From  Siemens  and 
Halske,  Germany.  Dynamo-electric,  magneto-electric,  and 
electro-dynamic  machines.     July  1G. 

12,772.  A.  de  Castro.  Means  or  apparatus  for  generation 
and  conversion  of  electric  energy.     July  16. 

1890. 

1347.  T.  Coad.     Fluid  for  primary  batteries.     June  25. 

4191.  T.  D.  Farrall.  Method  and  mechanism  for  gene- 
rating heat,  steam,  and  light  by  electricity.     July  9. 

■4949.  L.  Weigert.  Electrolytic  solution  for  galvanic 
batteries.     July  9. 

5054.  C.  Kellner.  Bleaching  fibrous  material  by  aid  of 
electricity.     July  9. 

5420.  C.  Kellner.  Process  and  means  for  manufacture 
of  cellulose  by  aid  of  the  electric  current.     July  16. 

6177.  G.  Barker. — From  H.  Woodward.  Secondary 
batteries.     July  16. 

6236.  A.  J.  Jarman.     Improved  storage  battery.    June  25. 

7185.  W.  P.  Thompson.— From  C.  L.  Collin.  Method 
and  apparatus  for  welding  metals  electrically.     July  2. 

7853.  W.  P.  Thompson.— From  C.  L.  Coffin.  Method 
and  apparatus  for  welding  metals  electrically.     July  9. 

7876.  11.  II.  Lake.— From  E.  A.  Colby.  Methods  and 
apparatus  for  melting,  refining,  and  casting  metals,  &C  ,  by 
electricity.     July  16. 

8578.  J.  Y.  Johnson. —  From  C.  Hering.  Secondary 
batteries  and  plates  or  elements  therefor.     July  9. 

8703.  \V.  P.  Thompson.  —  From  ('.  L.  Collin.  Electric 
welding.     July  9. 


9825.  A.   .1.  Bonlt.— From  G.  Boulet  tils.   Donard,  and 

ine,    France.       Improvements     in    or    relating    to 

apparal  blefor  the  extraction  of  fatty  substances 

from  oil.  sulphur,  and  other  matt  rial,  and  for  manufacturing 

extracts  for  ilu-,  and  other  purposes.     June 24. 

G.    Andcrton,   G.   T.    Barlow,  and  T.  G.  Marsh. 
Improvements   in    or    connected    with    the    bleachii 
extracting  colour  from  wax.    Jim 

10,17:i.  ,1.  X.  Z.ittler.     Process  for  producing  hard  and 

and  hard  soda  and  potash  soda  -caps   by 
spontaneous  heating.     July  1. 

10,590.  L.  Roumieu.  Improved  process  and  apparatus 
for  the  extraction  ot  oils  from  oleaginous  seed  or  grain  by 
means  of  volatile  solvents.     July  S. 

10. 753.  A.  F.  St.  George.  Treatment  of  linseed  and  other 
oils  employed  in  varnishes.    July  11. 

10,848,  T.  (i.  Croker.    An  nt  upon   1! 

soap.     July  12. 

Complete  Specifications  Accepted. 

1889. 
11,292.  II.  Enrich.     Producing  hard  potash   and  similar 
soap  from  solid  or  liquid  fats.     July  1G. 

11,817.  C.  It.  Huxley.     Ammo:, iated  soaps.     July  2. 
13,023.  J.    L.    Moret       A    solid    product    for    removing 
grease,    bleaching    textile     materials,    fulling    cloths,    and 
ing  hair  from  skins.    July  2. 

1S90. 
7854.  A.  \V.  Bhenstrom.    Manufacture  of  soap.    June  25. 
8077.  G.  Allen.     Composition  of  soap.     July  2. 

9062.  ('■  D.  Heustrom.  Separation  of  fats  from  emulsions. 
July  16. 


XIII.— rAINTS,  PIGMENTS,  VARNISHES,  asp 
RESINS. 

Applications. 

9822.  A.  J.  Boult. — From  W.  Kiel,  United  States.    Im- 
provements in  and  relating  to  the  manufacture  ofvuli 
plastic  compounds.     Complete  Specification.     June  2  1. 

9897.  J.  Gordon.  Improvements  in  miking  white  pig- 
ments of  lead.    Complete  Specification.    June  26. 

10,130.  M.  Alsberg.  A  new  or  improved  process  for 
producing  minium.     Complete  Specification.    July  1. 

10,616.  G.  R.  B.  Kempton.  An  improved  blue  for 
laundry  and  other  colouring  purposes.  Complete  Specifica- 
tion.    Julv  9. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Al-l'I  ICAXIONB. 

9402.  O.  Potelune  and  t).   Potelune  and  Co.     New  or 

improved     machinery     or    apparatus    For    treating    skins. 
June  17. 

10,337.  A.  S.  E.  Grunbaum  and  T.  B.  Wood.  An  im- 
provement in  the  manufacture  of  blood  albumen.    July  3. 

10,706.  S.  Thorn.  The  production  from  raw  hides  of  an 
article  in  substitution  of  what  is  commonly  known  as  tanned 
leather.    Julv  10. 
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XV.— AGRICULTURE  and  MANURES. 

Complete  Specification  Accepted. 
14,719.  A.  Manbre,  sen.     See  Class  XVII. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 

Applications. 

10,331.  A.Lefranc,  L.  Lefranc,  and  A.  Vivien.  Improve- 
ments in  and  connected  with  the  manufacture  of  sugar. 
July  3. 

10,419.  W.  R.  Huttoii.  Improvements  in  saccharate  of 
lime.     July  5. 

10,893.  R.  Pzillas.  Apparatus  for  drying  sugar  or  like 
substances.     Complete  Specification.     July  12. 

Complete  Specification  Accepted. 

1889. 
11,136.  S.  Pitt.— From  L.  W.  Tracer.   Apparatus  for  the 
treatment  of  cane  juice.     July  9. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

9442.  L.  C.  Best.  Improvements  in  apparatus  to  facilitate 
the  lining  of  beer.     June  18. 

9910.  D.  A.  Boullangcr  and  A.  Scheunert.  Improvements 
in  the  process  of  and  apparatus  for  purifying  alcoholic 
liquids.     June  26. 

10,160.  F.  X.  Kleiupeter.  A  new  process  for  producing 
extract  of  malt  or  malt  sugar  in  the  malt  grain.     July  1. 

M,  136.  W.  P.  Thompson.— From  T.  Bolland,  Venezuela. 
Improvements  in  or  relating  to  distilling  apparatus  for 
spirits  and  the  like.     July  5. 

10,845.  A.  Boake  and  F.  G.  A.  Roberts.  An  improved 
means  of  applying  certain  antiseptic  agents  to  beer,  wine, 
or  other  fermented  drinks.     July  12, 

Complete  Specifications  Accepted. 
1889. 

10,667.  W.  W.  Mutter  and  W.  Dawson.  Improvements 
in  distillers'  safes,  also  applicable  for  cheek-sampling  spent 
wash  at  outlets  of  "  patent"  stills.     July  2. 

13,653.  W.  P.  Thompson.— From  P.  Marix  and  N.  Notkin. 
See  Class  II. 

14,406.  J.  Hutchison.  Treatment  of  alcoholic  liquors. 
July  16. 

14,719.  A.  Manbre,  sen.  Manufacture  of  spirit  from 
grain  and  cereals,  and  treatment  of  by-products  therefrom 
lor  production  of  cattle-food,  charcoal,  and  manure. 
July  16. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A. — Chemistry  of  Foods. 

9701.  E.  W.  Hewett,  jun.  Bread-making  with  potatoes 
as  the  principal  ingredient,  and  improvement  therein. 
June  23. 

10,004.  E.  McSwiney  and  S.  J.  Cluff.  An  improvement 
in  preserving  meat  and  other  perishable  goods  by  an  anti- 
septic gas.     June  '.8. 


10,563.  F.  A.  Raedler.  Improved  process  for  sterilising 
milk.     July  8. 

10,663.  \V.  W.  Bull  and  J.  B.  Baylis.  New  or  improved 
manufacture  of  desiccated  potato.     July  9. 

10,798.  T.  H.  Poupon.  An  improved  method  of  and 
apparatus  for  preserving  meat,  game,  fish,  vegetables,  and 
the  like.     July  11. 

B. — Sanitary  Chemistry. 

10,157.  F.  W.  Shorey  and  C.  R.  Hudson.  Separating 
the  liquids  from  the  solids  in  sewage  and  other  like  bodies. 
July  1. 

10,229.  A.  Green.      Improved   means   for    decomposing 

sewage  water  by  oxidising  zinc  by  electric  current.    July  2. 

10,313.  F.  Scudder.  Improvements  in  the  treatment  of 
refuse  material,  such  as  town  refuse,  for  obtaining  valuable 
products  therefrom.     July  3. 

10,451.  C.  (i.  Moor.  An  improved  process  for  the 
recovery  of  ammonia  from  sewage  sludge.     July  5. 

C. — Disinfectants. 

9681.  H.  D.  Booth.  Disinfecting  sinks,  urinals,  and  the 
like  with  perforated  disinfectant  soap.     June  21. 

10,144.  T.  Sheppard  and  \V.  Sheppard.  Preserving 
organic  fluids.     July  1. 

Complete  Specifications  Accepted. 
A.— Chemistry  of  Foods. 

1S89. 

11. Sim'..  \V.  Palmer.  Preparation  of  a  solid  extract  of 
meat  and  a  preservative  coating  for  same  and  other  preserved 
foods.     July  2. 

13.438.  C.  A.  Coombe.  Treating  brewers'  grains,  and 
manufacturing  feeding  cakes  therefrom.     July  2. 

13.439.  C.  A.  Coombe.     Cattle-feeding  cake.     July  9. 

1890. 
8018.  J.  White.     Jelly  powder.     July  2. 
8351.  W.  C.  H.  Jesseri.     Preserving  eggs.     July  9. 

B. — Sanitary  Chemistry. 

1889. 
13,74(5.  W.  V.  Buchan.         Deodorising    or    disinfecting 
sewage  and  other  polluted  water.     Jul)'  9. 

1890. 

7500.  L.Hesse.  Destructors  for  town  and  other  refuse. 
July  9. 

C. — Disinfectants. 

18S9. 
13,203.  .1.  T.  MacMahon.     Composition  for  arresting   or 
preventing  decay  in  wood.     July  2. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

9958.  A.  Gray.  The  manufacture  of  a  new  material  to 
be  called  "  Lacrepap,"  consisting  of  paper,  wool,  or  cotton, 
separately  or  together,  hardened  or  solidified  by  a  process 
given  herewith.     June  27. 

10,259.  .1.  !•'.  N.  11.  Simons  and  S.  Smith.  Improvements 
in  the  manufacture  of  paper  pulp.     July  2. 
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Complete  Specifications  Accepted. 
1889. 
13,657.  M.  Frisch.     Press  copying  paper.     June  25. 
14,508.   J.   A.   Causton    and  J.   Challis.      Process    for 
applying  luminous  preparation  to  the  surface  of  paper,  &c. 
June  25. 

1890. 

5053.  C.  Kellner.     Softening  brittle  paper  pulp.     Julj  9. 

6318.  II.  H.  Lake. — From  J.  II.  Carpenter  and  ('.  E. 
O'Hara.     Manufacture  of  coloured  paper.    July  16. 

8422.  i).  Bvanstad  :iml  ().  Senstad.  Apparatus  for 
manufacture  of  wood-wool.    July  9. 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
and  EXTRACTS. 

Application. 

10  132.  11.  Luttke,  L.  Scholvien,  ami  L.  !•'.  Riedel.  The 
manufacture  of  salicylicate  of  phenyldiniethylpyrazolone. 
Jurj  5. 

Complete  Specification  Accepted. 
1889. 

Li, 027.  A.  M.  (lark. — From  the  Firm  of  F.  von  Heyden's 
successor.  Separation  of  the  isomeric  substances  produced 
in  the  manufacture  of  dithio-salicylic  acid.    July  2. 


XXL— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

953  I.  W.  Rebikow.  Improvements  in  the  manufacture 
and  production  of  emulsions  and  other  materials  sensitive  to 
light.     June  19. 

9893.  J.  W.  Swan  and  J.  Leslie.  Improvements  in  the 
manufacture  of  transparent  flexible  films  for  photographic 
and  other  purposes.     June  26. 

Complete  Specifications  Accepted. 

1889. 

10,393.  J.  S.  Fairfax. — From  F.  Crane.  Films  or  sup 
ports  for  photographic  negatives  or  prints.     July  2. 

12,309.  J.  Williams.  Treating  paper,  &c,  to  render  it 
suitable  for  photographic  purposes.     July  2. 


XX1L— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

9315.  E.  N.  Todd.  Improvements  in  the  process  of 
manufacturing  thin  sheets  of  nitro-cellulose.  Complete 
Specification.    June  16. 

9350.  J.  A.  Goudge.  The  protection  of  gunpowder 
cartridges,  fireworks,  fire  signals,  and  all  solid  explosives 
used  for  a  similar  purpose  to  gunpowder,  from  absorbing 
moisture,     dune  17. 

9660.  J.  S.  Fairfax.— From  F.  Crane.  United  States. 
Improvements   in   or   relating   to    pyroxyline   compounds. 

dune  21. 

10,025.  W.  M.  Mordey.     Improvements  in  electric  safet] 
In-.-.     June  28. 
10,263.  K.   1!.  Malstrom.    Improvements   in   percussion 

fuses.       Jul}    2. 

10,321.  A.  J.  Boult.— From  II.    II.   Rosenfeld,   France. 

Improvements  in  the  manufacture  of  matches.     July  3. 

Complete  Specifications  Acceited. 
1889. 

3614.  Sir  F.  A.  Abel  and  J.  Dewar.  Manufacture  of 
explosives  for  ammunition.     July  9. 

11.500.  P.  Ward  and  E.  M.  Gregory.  Fuses  and 
detonators.    July  9. 

11.501.  1'.  Ward  and  E.  M.  Gregory.  Construction  of 
electric  fuses,  and  method  and  appliances  for  manufacturing 
same.     July  1C. 

12,307.  A.  V.  Newton. — From  A.  Nobel.  Preparation 
and  application  of  explosive  compounds.     June  2.">. 

12.338.  C.  O.  Lundholm and  J.  Savers.  Manufacture  of 
explosives.     June  25. 

12,763.  J.  Lutz  and  L.  Oltosv.  Manufacture  of  lucifer 
matches.     June  25. 

13,486.  C.  O.  Lundholm  and  J.  Savers.  Making  and 
applying  explosives.     July  16. 

14,073.  W.  Clayton.  Production  of  whistling  fireworks. 
June  2."). 

14,804.  H.  Stephenson.  Manufacture  of  certain  fireworks 
for  display  purposes.     July  16. 

1890. 
5361.  J.  R.  France.     Manufacture  of  nitrocellulose,  and 
apparatus  therefor.     July  'J. 
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I.-GENEKAL  PLANT,  APPAKATUS,  AND 
MACHINERY. 

PATENTS. 

Improved  Apparatus  for  regulating  th>  Flow  of  Compressed 
Gases.  A.  T.  Clarkson  and  J.  B,  Spurge,  London.  Eng. 
Pat.  11,518,  July  18,  1889.     8d. 

This  invention  relates  more  particularly  to  apparatus  used 
for  gases  contained  under  pressure  in  vessels  for  transport, 
but  it  can  also  be  used  for  other  purposes  where  constant 
pressure  is  required  to  be  obtained  from  a  source  sometimes 
greatly  in  excess,  and  variable  in  amount,  and  can  be  applied 
to  the  regulation  of  nitrous  oxide  for  anaesthetic  purposes, 
in  the  preparation  of  aerated  waters,  or  for  transporting  or 
elevating  liquids.  Two  sets  of  apparatus  are  used,  which, 
though  differing  slightly  in  construction  are  the  same  in 
action,  and  are  placed  in  communication  with  each  other. 

The  first  is  intended  to  reduce  any  pressure  ranging  up  to 
150  atmospheres  to  any  other  that  may  be  required,  and 
consists  of  an  expanding  box  having  a  flexible  side  or 
diaphragm  pressed  inwards  by  steel  springs,  which  can  In- 
adjusted  to  counteract  any  pressure  in  the  opposite  direction, 
and  has  two  openings  communicating  with  the  interior.  To 
the  diaphragm  is  also  attached  "  scroll  or  cam-shaped 
pieces,"  actuating  a  valve  and  conical  plug.  The  second 
apparatus  is  attached  to  the  first  by  one  of  the  openings 
alluded  to,  and  differs  from  it  mainly  in  the  mode  of  fixing 
the  valve.  The  effect  of  these  improvements  is  said  to 
"  ensure  efficient  action  over  a  greater  range  of  pressures 
than  hitherto,  and  at  a  less  outlet  pressure,  the  supply  being 
maintained  until  the  inlet  pressure  has  fallen  to  one-third  of 
an  atmosphere." — E.  S. 


Improvements   in    Filtering    Apparatus.      J.   M.   Smales, 
l.eavesden.     Eng.  Pat.  12,162,  July  81, 1889.     8... 

A  SOLID  disc  of  metal  or  other  material  has  radial  or  circular 
grooves  on  each  side,  and  is  covered  with  cotton  cloth  or 
other  filtering  medium.  A  circular  opening  is  made  in  the 
centre,  and  round  it  is  a  boss  having  radial  internal  openings. 
A  series  of  these  discs  is  mounted  on  a  hollow  shaft  having 
slots  or  holes,  the  discs  being  separated  from  each  other  by 
collars,  and  the  whole  set  is  placed  in  a  cistern.  The  liquid 
to  be  filtered  is  admitted  to  the  cistern,  and  passing  through 
the  filtering  medium  follows  the  course  of  the  grooves  to 
the  holes  in  the  boss,  and  into  the  hollow  shaft  by  means  of 
the  holes  therein,  and  flows  out  of  the  cistern.  By  commu- 
nicating motion  to  the  Beries  of  discs  the  deposit  can  be 
more  readily  washed  off  than  when  they  are  stationary. 

— K  S. 


Improvements  in  Multiple-Effect  Evaporating  Apparatus 
for  Evaporating  or  Concentrating  Sugar  Juice  and  other 
Liquids.    W.  Maxwell,  bjoedja,  Java.    Eng.  Pat,  12,809,' 

August  14,  1889.     8</. 

As  compared  with  evaporators  of  ordinary  construction  the 
improvements  consist  (1)  in  substituting  for  the  central 
internal  tube  two  or  more  external  circulating  tubes  con- 
necting the  upper  and    lower   chambers,  and  passing  outside 


•  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plus  posture,  to  Mr.  11.  Reader  Lack, 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  ObanoeH 
Lane,  London,  \V.C.    The  amount  of  postage  may  be  calculated  us 

nll"WS:— 

1  f  t  he  price  does  not  exceed  S</ id. 

Above  8</..  and  not  exceeding  Is.  6d 1</. 

..      l».6d 2s.  id lid. 

„      2.».  id..      ..  ..         S».4d :<l. 
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the  tube  chamber,  thus  allowing  the  space  so  obtained  in  the 
tube  chamber  to  be  utilised  for  additional  heating  surface  ; 
(2)  in  constructing  the  connecting  pipe  from  the  upper 
chamber  of  each  evaporator  to  the  tube  chamber  of  the  next, 
so  that  the  inlet  to  the  latter  is  deep  in  proportion  to  its 
breadth,  and  extends  nearly  the  whole  depth  of  the  tube 
chamber ;  and  (3)  in  arranging  the  tubes  in  the  tube 
chamber  so  as  to  form  one  or  more  passages  between  them 
diverging  from  the  inlet,  and  thus  allowing  the  vapour 
entering  by  this  inlet  to  have  free  access  to  the  external 
surface  of  all  the  tubes.  By  these  improvements  it  is  stated 
that  the  heating  medium  readily  reaches  every  part  of  the 
heating  surfaces,  while  at  the  same  time  the  greater  rapidity 
with   which   the   heating   vapour    is    condensed,    and    the 


diminished   resistance  to   its  flow,  allow  the  evaporation  in 
the  liquid  from  which  it  arises  to  go  on  under  a  lower 
pressure  and  temperature. 
There  are  five  claims. — E.  S. 


Improvements  in  Apparatus  for  Drying  Earthy,  Dis- 
integrated, or  Similar  Materials.  V.  F.  L.  Smidth, 
Copenhagen,  Denmark.  Eng.  Pat.  12,863,  August  11, 
1889.     lid. 

The  invention  relates  to  apparatus  for  drying  large  quantities 
of  small  or  disintegrated  materials  by  means  of  hot  air,  and 
it  ni;i\  best  be  explained  by  reference  to  the  accompanying 
drawing,  which  shows  one  modification  of  the  apparatus. 
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It  consists  of  a  circular  building  or  tower  C  of  suitable 
height,  closed   at    the  top   and   fitted  with  a  funnel  e  in  the    ! 
centre   of  the  roof,  through   which  the  materials  are  fed. 
The  funnel  is  surrounded  by  a  shell  C"  open  at  the  lower 

end  and  resting  air-tight  on  the  dome  C  whilst  connected 
by  a  line  with  the  exhaust  fan  g.  From  the  floor  of  the 
tower  rise  one  or  more  flues  A  to  a  convenient  height, 
through  which  the  hot  air  enters.  They  are  surmounted  by 
tin  truncated,  spaced  lings  m  and  closed  by  the  small 
dome  B,  which  causes  the  hot  air  to  pass  through  the 
spaces  between  the  rings  and  through  the  body  of  the 
materials  to  be  dried,  assisted  and  directed  by  other  rings 
and  projections  specially  provided  for  that  purpose  in  the 
annular  space,  as  indicated  by  the  letters  L  P  k  i  and  the 
arrows.  The  lower  part  of  the  walls  of  the  tower  C  is 
perforated  with  openings  v  through  which  the  dried  material 
issues,  and  is  thence  removed  mechanically  in  the  following 
manner  : — At  the  foot  of  the  tower  is  a  projecting  ledge  or 
step  below  the  said  openings  v,  which  is  encircled  by  a 
revolving  ring  D  carried  on  and  guided  by  suitable  wheels 
or  rollers.  Attached  to  the  ring  are  a  number  of  scrapers  n, 
and  it  is  fitted  with  corresponding  pockets  p  into  which  the 
material  falls  as  it  is  brought  forward  by  the  continuous 
action  of  the  scrapers.  The  pockets  have  side  doors,  closed 
by  weights,  which  are  raised  by  means  of  catches  when 
they  reach  the  point  where  the  dried  material  is  to  be 
discharged.  The  material  falls  into  a  worm  below,  for 
conveyance  to  any  desired  point,  whilst  the  vapour  and 
gases  are  removed  by  the  fan  g. 

The  patentee  makes  two  claims,  and  there  arc  four  sheets 
of  drawings. — B. 


Improvements  in  and  Relating  to    Vacuum  Evaporating 
and  Distilling  Apparatus.    J.  Foster,  Sunderland.    Eng. 
Pat.  18,153,  November  13,  1889.      Is.  Id. 
This  invention  consists   of  improvements  in  apparatus  for 
evaporating,  concentrating,  and  distilling  sugar,  caastic  lyes, 
and  other  liquors  in  a  vacuum   (more  or  less)  in  vessels 
of  the  character  of  "  triple  or  multiple  effects."     The  im- 
provements are  specially  applicable  to  the  horizontal  arrange- 
ments of  apparatus  described  in   Eng.  Pat.  7343  of  1889. 
Eor  the  mode  of  construction  and  operation,  the  three  sheets 
accompanying  the  specification  must  be  consulted 
There  are  eight  claims. — E.  S. 


Improvements  in  or  Appertaining  to  Pulverising  Machines. 
W.  I'.  Thompson,  Liverpool.  From  J.  J.  Bordman, 
Brooklyn,  U.S.A.   Eng.  Pat.  19,538,  December  5, 1889.  8<z. 

Tins  invention  relates  to  improvements  in  pulverising 
machines,  especially  those  provided  interiorly  with  rotary 
fans  and  beaters,  and  refers  more  particularly  to  Un- 
balancing and  adjusting  of  the  shafts  carrying  the  beaters 
and  fans,  the  object  bring  to  provide  means  for  overcoming 
the  difficulties  caused  by  the  unequally  wearing  away  or 
straining  of  certain  parts  in  the  working  of  the  apparatus. 
This  is  done  by  effecting  an  immediate  balance  of  the  shaft 
at  any  desired  moment,  whenever  the  various  parts  of  the 
beaters,  fans,  or  internal  mechanism  become  worn,  by  the 
use  of  sliding  weights  and  moveable  friction  bearings.  Full 
details  are  given  in  the  drawing  attached  to  the  specification. 
There  are  seven  claims. — E.  S, 


Improvements   in    Asbestos    Filters.      F.    Breyer,    Vienna, 
Austria.     Eng.  Pat.  5377,  April  8,  1890.     8<i. 

The  filtering  medium  employed  is  very  finely  divided 
asbestos,  which  has  been  sterilised  by  exposure  to  heated 
air.  The  disintegration  of  the  asbestos,  before  it  is  made 
into  an  emulsion  for  application  to  the  filtering  bodies,  is 
effected  by  moistening  it  with  water,  freezing  the  mass,  and 
then  reducing  the  frozen  material.—  E.  '•.  ('. 


II.-FUEL.  GAS,  AND  LIGHT. 

PATENTS. 

Improved  Process  for  Burning  Petroleum  and  other 
Hydrocarbons,  and  Apparatus  therefor.  W.F.Thompson, 
Liverpool.  From  J.  Wilson,  New  York,  and  A.  Mason, 
Brooklyn,  U.S.A.     Eng,  Pat.  10,661,  July  2,  1889.     lid. 

The  object  of  this  invention  is  to  so  present  the  oil  to  the 
heating  apparatus  that  perfect  combustion  ensues,  anil 
to  obtain  more  heat  from  a  given  quantity  of  the  material 
than  by  the  usual  means  of  supplying  heat  to  atomise  the 
petroleum,  so  that  continuous  uninterrupted  combustion 
takes  place  ;  also  to  obtain  a  safe,  continual,  and  economical 
heat  for  mechanical  and  other  purposes. 

Petroleum,  or  other  oil  or  fatty  substance,  steam,  and 
air,  in  proper  proportion,  arc  introduced,  and  the  oil  is 
thoroughly  atomised  and  mixed  with  steam  by  impinging 
steam  or  air  upon  it,  or  oil  upon  steam  or  air,  on  its  way  to 
the  flame.  The  air  makes  the  combustion  perfect,  and  may, 
when  used  without  steam,  be  injected  to  produce  the 
draught  and  spray  the  oil.  The  steam,  when  used,  supplies 
the  drawing  or  forcing  power,  and,  in  addition,  the  -tram 
decomposes  in  the  flame,  and  gives  an  additional  element  of 
heat  in  the  evolving  hydrogen  and  oxygen.  This  decompo- 
sition can  he  assisted  and  stimulated,  as  also  the  vaporising 
of  the  oil,  by  the  use  of  superheated  steam  and  hot  air. 

There  are  eight  claims  and  one  sheet  of  drawings. 

— F.  S.  K. 


Improved  Apparatus  for  Generating  Gas  or  Vapour  from 
Combustible  Liquids.  J.  Dheyne,  Count  V. de  Xvdpriiek, 
and  F.  de  la  Hault,  Brussels,  Belgium.  Eng.  Pat.  1 1,459, 
July  17,  1889.  Sd. 
The  apparatus  consists  of  a  tank,  charged  with  naphtha, 
petroleum,  or  the  like,  which  flows  off  through  a  pipe  ending 
in  a  coil,  and  the  end  of  which  is  bent  back  in  such  a 
manner  as  to  throw  into  the  axis  of  the  coil  the  gas  escaping 
from  the  end.  The  coil  is  in  contact  with  a  metal  surface 
or  tube,  and  placed  above  a  vessel  or  tray  within  which  is 
burnt,  for  the  purpose  of  starting  tie'  apparatus,  any  highly 
combustible  liquid.  The  gas  created  by  the  heat  of  this 
combustion  is  ignited  at  the  end  of  the  eoil,  and  the  flame 
heats  the  latter  up  to  a  temperature  which  can  be  regulated 
by  means  of  a  cock,  thus  varying  the  quantity  of  gas 
escaping  from  the  coil.  In  a  second  coil  or  worm,  heated 
by  the  same  flame,  the  vapour  required  for  working  a 
motive-power  engine  is  generated.  Modifications  of  the 
apparatus  suitable  for  generating  gas  for  heating  purposes, 
or  for  supplying  lamps,  such  as  are  employed  in  soldering 
and  enamelling,  are  also  described. — F.  S.  K. 


The     Manufacture    of   an    Improved     Artificial     Fuel. 
J.  Morris,  London.     Eng.Pat.  11,855,  July  25, 1889.     4u\ 

The  improved  smokeless  and  inodorous  fuel  is  prepared  by 
mixing  silicate  of  sodium,  nitrate  of  potassium,  water, 
powdered  charcoal,  powdered  carbonate  of  lime,  and 
powdered  binoxide  of  manganese. 

Tin'  whole  is  intimately  mixed  and  then  compressed  into 
briquettes  or  bricks,  and  thoroughly  dried  at  a  low 
temperature. 

The  rate  of  combustion  can  be  increased  or  diminished 
by  increasing  or  diminishing  the  percentage  of  silicate  of 
sodium.  It  is  alleged  that  "this  improved  fuel  being  smoke- 
less and  inodorous,  and  giving  off  no  noxious  funics,  can  be 
burned  without  a  flue,  and  is, therefore, especially  applicable 

for  warming  carriages,  for  rooms  and  other  places  which 
have  no  Hues,  and  is  very  useful  for  heating  greenhouses." 

— F.  S.  K. 
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Improvements  in  Incandescent  Gas  Burners.     C.  Clamond, 
Paris,  France.     Ping.  Pat.  12,091,  July  30,  1889.     8<f. 

Tiik  invention  consists  in  an  improved  arrangement  for 
heating  a  mixture  of  air  and  gas  before  burning  them  under 
a  hood  of  magnesia  filaments.  A  metal  chamber  divided 
by  a  horizontal  wire  gauze  partition  into  two  compartments 
carries  on  its  upper  surface  a  number  of  vertical  copper  or 
brass  tubes  open  at  both  ends,  and  is  fixed  on  a  short  Bunsen 
burner  provided  with  suitable  air-holes  and  connected  with 
the  gas  supply  by  means  of  a  cap  covered  with  a  small 
perforated  plate.  A  perforated  circular  gallery  for  holding 
a  chimney  is  fixed  under  the  base  of  the  chamber  by  means 
of  a  screwed  piece  of  steatite  or  some  other  non-conducting 
material,  the  chamber  and  tubes  are  also  surrounded  by  a 
metal  casing  rising  a  little  above  the  level  of  the  tubes. 
A  conical  cage  of  magnesia  filaments  is  attached  to  a  metal 
base  fitting  on  the  top  of  the  casing  and  is  held  in  position 
by  wires  of  some  refractory  metal.  The  gas  is  ignited  at 
the  top  of  the  tubes  and  raises  the  magnesia  to  incandescence  ; 
the  flame  is  prevented  from  flashing  back  down  the  Bunsen 
burner,  especially  on  ignition,  by  the  wire  gauze  partition 
in  the  metal  chamber,  by  a  small  conical  hood  screwed 
mouth  downwards  on  the  burner  masking  the  air-holes,  and 
by  a  saucer  screwed  on  over  the  hood  mouth  upwards  to 
intercept  the  flames  from  above. — S.  B.  A.  A. 


Improvements  in  Retorts  or  Furnaces  for  the  Distillation 
of  Coal,  or  other  analogous  Purposes.  J.  A.  Veadon 
and  W.  Adgie,  Leeds.  Eng.  Pat.  19,183,  November  29, 
1889.     8d. 

According  to  the  inventors,  the  apparatus  described  below 
dispenses  with  the  labour  of  gas  stokers,  utilises  the  smallest 
size  of  coal,  secures  regular  and  continuous  feeding  and 
rapid  and  complete  distillation  of  the  fuel,  and  prevents 
waste  of  gas  whilst  charging  or  discharging  the  retorts. 

The  apparatus  consists  of  a  cylindrical  or  conical  fire- 
clay or  metallic  retort,  the  body  of  which  lies  inside  the 
furnace  and  rests  on  metal  sockets,  one  at  each  end  of 
the  furnace.  The  sockets  are  turned  up  on  the  circum- 
ference where  they  are  supported  and  revolve  upon  bearing 
rollers  which  have  suitable  shafts  and  revolve  in  metal  frames 
outside  the  brickwork  of  the  furnace;  the  whole  of  the  cir- 
cumference of  the  retort  within  the  furnace  is  thus  directly 
heated  by  the  flames.  The  interior  of  the  retort  is  made 
with  a  number  of  continuous  blades  running  longitudinally 
through  it,  tapering  from  the  front  or  feeding  end  towards 
the  other  extremity  and  preferably  made  solid  with  the 
shell ;  these  serve  to  raise,  break  up,  and  gradually  force 
the  coal  outwards,  they  also  strengthen  the  retort.  At  the 
front  end  the  retort  is  fitted  with  a  mouthpiece  or  end-plate 
connected  with  a  hopper,  from  the  bottom  of  which  coal  is 
fed  through  a  small  cylinder  projecting  some  distance  into 
the  retort  and  fitted  with  an  internal  shaft  with  adjustable 
blades  ;  a  diaphragm  prevents  the  coal  from  working  back. 
At  the  hack  end  of  the  retort  there  is  a  vertical  uptake  for 
the  gases  and  a  vertical  downtake  for  the  coke  ;  the  latter 
communicates  with  the  furnace  grate  and  with  the  exterior 
and  contains  two  sliding  doors  or  valves  so  that  the  coke 
may  either  be  charged  on  the  furnace  grate  or  drawn 
off  into  barrows,  &c,  without  any  escape  of  gas.  Coal 
may  be  supplied  to  the  hoppers  and  withdrawn  from  the 
furnace  by  means  of  elevators  and  endless  conveyors. 
The  disposition  of  some  of  the  driving  machinery,  details 
of  packing,  and  various  modifications  are  described  and 
illustrated  in  the  specification.- — S.  B.  A.  A. 


Improvements  in  the  Purification  of  Illuminating  or  Heating 
Gases.  W.  C.  Andrews,  New  lrork,  U.S.A.  Eng.  Pat. 
6800,  May  2,  1890.     Sd. 

The  invention  consists  in  passing  the  gas  through  a  solid 
purifying  material  in  a  state  of  continual  or  intermittent 
agitatiou,  or  upwardly  through  a  shower  of  the  finely 
divided   material,  or   through  successive  horizontal    layers 


of  the  material,  each  layer  periodically  falling  through  the 
gas  into  the  position  of  the  layer  next  below  it,  (he  lowest 
layer  being  discharged  as  spent  and  fresh  material  supplied 
iu  the  place  of  the  uppermost  layer.  An  apparatus  for 
practically  utilising  this  invention  is  described  (see  following 
abstract).— S.  B.  A.  A. 


Improvements  in  Apparatus  for  the  Purification  of 
Illuminating  Gas  W.  C.  Andrews,  New  York,  U.S.A. 
Eng.  Pat.  6804,  May  2,  1890.     8<Z. 

This  apparatus  is  adapted  to  the  method  of  the  pre- 
ceding patent,  Eng.  Pat.  6800  (preceding  abstract),  it 
consists  of  a  closed  box  or  casing  containing  a  series 
of  horizontal  rows  of  shafts  parallel  with  the  sides  of 
the  box,  each  shaft  moving  in  bearings  on  the  front 
and  back  walls  of  the  box,  ami  having  on  its  upper 
surface  a  series  of  loops  or  eyes  into  which  horizontal 
cross-pieces  are  fixed  at  right  angles  to  the  shaft,  the  cross- 
pieces  on  each  shaft  alternating  with  those  on  adjacent 
shafts.  The  spaces  between  the  cross-pieces  on  the  shafts 
next  the  sides  of  the  box  are  partially  occupied  by  a  series 
of  slats  or  short  rods  fixed  to  each  side  ;  each  row  of  shafts, 
cross-pieces  and  slats  thus  forms  a  grating  or  broken 
platform  for  the  reception  of  the  purifying  material. 
Cranks  are  attached  to  one  end  of  each  shaft  which 
projects  from  the  box,  and  a  long  lever  is  attached  to  the 
ends  of  each  row  of  cranks.  It  is  evident  that  any  motion 
of  this  lever  will  cause  the  eross-pieees  on  the  shafts  to 
oscillate  and  agitate  or  shake  off  any  matter  deposited 
on  them.  Two  hoppers  closed  by  valves  are  fixed  under 
the  bottom  of  the  box  for  the  reception  of  the  spent 
material  from  the  lowest  platform.  Gas  is  supplied 
from  below  and  drawn  off  from  the  top  of  the  apparatus. 
The  box  may  be  as  much  as  24  ft.  in  depth,  the 
horizontal  shafts  in  each  row  about  1  ft.  6  in.  apart,  tin; 
cross-pieces  slightly  less  than  3  ft.  in  length,  with  from 
1  in.  tol'5  in.  space  between  adjoining  strips.  The  plat- 
forms being  covered  with  purifying  material,  gas  is  allowed 
to  enter ;  one  or  more  of  the  rows  of  shafts  may  then 
be  rocked  either  continually  or  when  the  issuing  gas  is 
recognised  to  be  wanting  in  purity,  or  they  may  be  left  at 
rest  for  the  most  part,  and  only  used  to  clear  the  lowest  layer 
to  the  hopper,  and  then  to  remove  each  succeeding  laycriii 
on  to  the  platform  below  it,  fresh  material  being  supplied  to 
the  uppermost  platform. — S.  B.  A.  A. 


Improvements  in  Apparatus  for  the  Production  and 
Application  of  Gases  for  Metallurgical  and  other  Pur- 
poses. J.  J.  Shedlock,  New  Barnet,  and  J.  J.  Meldrum, 
Manchester.     Eng.  Pat.  6864,  May  3,  1890.     6d. 

See  under  X.,  page  811. 


Improvements  in  Combustible  Coal  Bricks.  .1 .  J.  Hiertz, 
St.  Louis,  U.S.A.,  and  A.  S.  Garnett,  Hot  Springs,  Ark., 
U.S.A.     Eng.  Pat.  6877,  May  3,  1890.     6d. 

Slack,  dust,  or  waste  of  lignite  or  brown  coal  is  thoroughly 
dried,  and  to  every  ton  of  combustible  is  added  a  compost 
consisting  of  1  bushel  of  quicklime,  slaked  and  thoroughly 
incorporated  with  7  galls,  tar,  25  lb.  salt,  and  1  gall,  of 
turpentine.  The  mixture  is  thoroughly  worked  together, 
heated  to  a  temperature  sufficient  to  cause  the  intimate 
fusion  of  all  the  ingredients,  and  submitted  in  hot  moulds 
to  a  pressure  of  three  tons  per  square  inch. 

Bituminous  coal  may  be  similarly  treated,  a  smaller 
proportion  of  tar  and  turpentine  being  used,  with  a  higher 
temperature  during  the  moulding.  It  is  claimed  that  these 
bricks  are  very  economical,  and  that  having  a  glazed 
surface  they  are  cleanly  and  impervious  to  moisture, 
moreover  they  burn  with  little  smoke  or  ash. — S.  B.  A.  A. 
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Improvements  in  Coke-Ocens.    W.  Fritsch,  Z:ilirze,  ( iermany. 
Eng.  Pat.  13,390,  August  24,  1889.     8d. 

The  object  of  this  invention  is  to  facilitate  the  uniform 
heating  and  regulation  of  the  temperature  of  the  coke 
chambers  in  horizontal  ovens.  This  is  effected  as  follows :  — 
The  air  required  for  combustion  is  supplied  by  a  blower 
into  side  channels  '/  in  the  basement  of  the  oven,  passes 
into  a  central  channel  h,  and  then  through  narrow  inclined 
passages  i  into  air-heating  -par.-  k  provided  with  horizontal 

baffle-walls  /.  and  situated  below  tl hamher  walls  between 

the  channels  r  which  carry  away  the  products  of  com- 
bustion  and  serve  to  heat  the  bottoms  of  the  coke  chambers 
p.  On  leaving  these  -pares  the  air  is  caused  to  tlow  in  a 
direction  contrary  to  thai  of  the  gases,  and  is  'Inn  admitted 


to  the  combustion  chambers  r through  a  number  of  openings 
progressively  increasing  in  size  ol  of  <fl  o*,  the  largest  of 
winch  (o4)  is  situated  nearest  the  outer  end  of  the  chambers 
the  gases  are  also  introduced.  It  is  controlled 
by  a  damper  n,  by  means  of  which  the  intl  use  COB 
which  takes  place  around  the  outer  end  of  the  coke  chamber 
may  be  transferred  to  the  interior.  When  the  by-products 
are  collected,  the  gases  after  condensation  are  introdui  ed 
at  both  ends  of  the  combustion  chambers  (</) ;  otherwise  the 
gases  are  directly  conducted  to  the  chambers  at  each  end 
of  the  oven  and  thence  past  adjustable  dampers  into  the 
combustion  chambers.  The  latter  arc  provided  with  vertical 
baffle-walls,  and  the  products  of  combustion  are  drawn  otl 
through  channels  V  into  the  main  Hue  F. — S.  15.  A.  A. 
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Improvements  in  Coke  Ovens. 


Fig.  2. 


Section  through  C  D. 


III.-DESTKUCTIVE  DISTILLATION,  TAK 
PKODUCTS,  Etc. 

The  Testing  of  Light  Petroleum.     R.  Kissling.     Chem. 
Zeit.  14,  508—509. 

See  under  XXIII.,  page  824. 


Erratum. 

The  article  on  the  "  Occurrence  and  Extraction  of 
Ozokerite  in  Galicia,"  this  Journal,  1890,  597,  which  is  an 
abstract  from  the  Allg.  ostcrr.  Chemiker-und  Tech.  Zeit., 
should  have  been  also  credited  to  the  Proe.  Inst.  Civ.  Eng. 
1890,  Vol.  C,  54. 


IV.-COLOURINQ  MATTERS  AND  DYES. 


Researches  on   Diazo-compounds.     L.  Gattermanu. 
23,  1218—1228. 

See  under  Will.,  page  823. 


Ber. 


On  the  Application  of  Sandmeyer's  Reaction  to  Diazo- 
sulphonic  Acids  and  on  the  Decomposition  of  these 
Compounds  in  presence  of  Copper  or  Copper  Oxide. 
G.  Tobias.     Ber.  23,  1628—1634. 

See  under  XXIII.,  page  824. 


Para-nitro-orthotoluene  Sulphonic  Acid.     J.  Hausser. 
Bull.  Soc.  Chim.  1890,  797—799. 

This  acid  was  described  by  Beilstein  and  Kuhlberg  (Ann. 
155,  8),  and  some  of  its  salts  were  prepared  by  Jenssen 
(Ann.  172,  230).  It  may  be  prepared  by  gradually  dis- 
solving 200  grins,  of  paranitrotoluene  in  260  grms.  of 
sulphuric  acid  (44  per  cent.  S03),  the  mass  being  kept  cool 
at  first  but  heated  towards  the  finish  to  a  temperature  not 
exceeding  150°.  The  product  is  poured  into  water  (1,500 
grms.),  heated,  the  sulphuric  acid  removed  with  powdered 
calcium  carbonate  and  the  filtrate  concentrated  and  allowed 
to  crystallise.  The  yield  is  about  64  per  cent.  The 
ammonium  salt  crystallises  in  long  white  anhydrous  prisms 
and  the  sodium  sail  in  prisms  containing  2  mols.  of  III) 
which  however  it  loses  below  130°.  Neither  of  these  salts  is 
affected  by  either  strong  or  dilute  sulphuric  acid  even  at 
100°.  The  sulphonic  acid  possesses  very  powerful  acid 
properties,  displacing  sulphuric  acid  from  soluble  sulphates . 
even  in  the  cold ;  a  copper  and  a  zinc  sulphonate  were 
prepared  in  this  manner.  Jsitrotoluene  metasulphonic  acid 
appears  to  possess  similar  properties  to  its  isomeride. 

— S.B.  A.  A. 


The  Connection  between  Chemical  Constitution  and  ( 'oloun 
F.  Kehrmanu.     Chem.  Zeit.  14,  508,  527,  541—542. 

The  introduction  into  the  nucleus  of  an  aromatic  hydro- 
carbon of  two  carbonyl-groups  in  either  the  ortho-  or  para- 
position  is  accompanied  by  the  appearance  of  a  more  or 
less  intense  yellow  colour  in  the  '01111.0111111  produced,  the 
o-quinones  being  invariably  of  a  deeper  tint  than  the 
corresponding  p-quinones,  as  is  seen  in  the  c  ises  of  8-  and 
ct-naplithoqiiinoiic,    phenanthraqninone    and   anthraquinonc. 
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Again,  the  ordinary   azo-conipounds  containing  the  group 
K  —  N  =  N  —  R  stand  to  the  azines  of  the  type — 


in  the  same  relation  as  do  o-quinones  to  p-quinones,  the 
colours  of  these  compounds  confirming  this  view,  for  the 
azo-hydrocarbons  are  yellow  or  orange  whilst  the  azines  are 
pale  yellow  or  colourless.  The  influence  on  the  colour- 
property  of  quinone  compounds  due  to  the  presence  of 
positive  or  negative  radicles  in  the  molecule  has  been 
studied  with  respect  to  p-quinones  solelj',  as  very  little  is 
known  regarding  such  derivatives  of  o-quinones.  The 
following  laws,  consequently,  refer  to  p-quinones. 

I.  The  presence  of  alkyl-groups  in  the  quinone  molecule 
exercises  no  essential  influence  on  the  colour  of  the  com- 
pound ;  compare,  for  instance,  the  colours  of  benzoquinone, 
toluquinone,  thymoquinone,  et-naphthoquinoue,  anthra- 
quinone. 

II.  Halogen-groups  affect  the  colour  in  direct  proportion 
to  their  atomic  weights.  Thus,  the  effect  of  iodine  is  well- 
marked,  red-coloured  compounds  being  formed,  all  the 
iodoquinones  being  of  a  deep  red  tint ;  bromine  has  a  less 
powerful  effect,  orange-coloured  bodies  being  produced  as  in 
the  case  of  the  two  bromothymoquinoncs ;  chlorine,  again, 
has  very  little  colouring  influence,  mono  ,  di-,  tri-,  and 
tetra-ehloroquinone  being  of  the  same  hue  as  quinone 
itself.  Although  the  influence  of  fluorine  is  unknown,  it  may 
be  conjectured  that  its  derivatives  will  be  coloured  similarly 
to,  though  perhaps  paler  than,  the  corresponding  chlorine 
compounds. 

III.  Alkoxyl  -  groups  have  a  reddening  influence  ; 
methoxy-,  ethoxy-,  and  dimethoxy-quinones  have  an  orange 
colour ;  p-diehlorodimethoxyquinone  and  the  corresponding 
cthoxy-compound  a  deep  red. 

IV.  Less  decided  is  the  reddening  effect  of  acetamido- 
groups,  m-diacetamidoquinone  being  orange  yellow  and 
p-diacetamidoquinone  orange. 

V.  Quinones  containing  nitro-,  carbonyl-,  sulpho-,  cyano-, 
and  other  strongly  negative  radicles  do  not  apparently 
exist,  or  at  least  are  very  unstable,  except  in  the  presence 
of  hydroxyl-  and  amido-groups ;  thus,  hydroquinone-car- 
boxylic  acid  on  oxidation  decomposes  into  quinone  and 
carbon  dioxide  and  nitrohydroquinone  cannot  be  oxidised 
to  nitroquiuone.  Hydroxyquinones,  on  the  other  hand, 
can  be  nitrated  or  sulphonated,  the  effect  of  such  operations 
being  to  change  the  colour  of  the  compound  from  red  to 
yellow,  as  is  seen,  for  instance,  in  the  cases  of  p-dihydroxy- 
quinone  and  nitrauilie  and  euthiochromic  acids ;  the  slightly 
negative  acetyl-group  shows  a  similar  effect,  p-diacetyl- 
tetrahydroxyquinone,  for  example,  being  yellower  than 
p-dihydroxyquinone. 

VI.  The  effect  of  the  hydroxyl-group  varies  according  as 
it  is  present  in  the  quinone-molecule  alone  or  in  conjunction 
with  other  groups.  The  effect  also  changes  regularly  when 
the  compound  is  converted  into  a  salt,  an  ether,  or  an 
ester. 

(a.)  In  general  the  presence  of  the  hydroxyl-group 
intensifies  the  colour  to  red  or  violet,  the  particular  tint 
depending  upon  the  position  of  the  substituting  groups, 
and  above  all,  on  the  number  of  such  groups.  A  single 
OH-group  effects  only  a  slight,  frequently  inappreciable, 
deepening  of  the  yellow  hue,  hydroxynaphthoquinone  and 
hydroxythymoquinone,  for  example,  are  of  the  same  colours 
respectively  as  o-naphthoquinone  and  thymoquinone ; 
o-hydroxyanthraquinone  is  orange-red,  m-hydroxyanthra- 
quinone  yellow.  Two  hydroxyl-groups,  however,  produce  a 
considerable  deepening  of  colour,  p-dihydroxyquinone  being 
coloured  deep  orange-red,  /3-/3-dihydroxy-a-naphthoqniuoue 
brown-red,  naphthazarin  dark  blood-red,  alizarin  orange. 
Still  further  increase  in  the  number  of  hydroxyl-groups 
intensifies  the  tint  to  violet-black  ;  thus,  crystallised  tetra- 
hydroxyquinone  is  pitch-black,  in  powder  violet. 


(o.)  The  simultaneous  presence  of  other  groups  in 
hydroxyquinones  causes  the  effects  on  the  colours  of  the 
resultant  compounds  stated  below. 

(1.)  Alkyl-groups  are  without  sensible  influence  on  the 
colour  of  hydroxyquinones;  p-dihydroxyquinone,  p-dihy- 
droxytoluquinone,  and  p-dihydroxythymoquinone  are  of 
almost  the  same  tint.  (2.)  Halogen-groups  exert  a  redden- 
ing action,  proportionally  stronger  with  increase  of  atomic 
weight;  thus,  p-dihydroxyquinone  is  orange-yellow,  its 
monochloro-derivative  orange,  chloranilic  acid  scarlet,  and 
iodanilic  acid  deep  red.  (3.)  Nitro-  and  sulpho-groups 
alter  the  tint  from  red  to  yellow ;  all  the  nitrohydroxy- 
quinones,  for  instance,  are  yellow  ;  uitranilic  acid  is  golden 
yellow,  nitrohydroxy-a-napthoquinone  pale  yellow,  euthio- 
chromic acid,  as  its  name  signifies,  of  a  fine  yellow  colour. 
(4.)  The  acetamido-group  has  a  slightly  greater  reddening 
action  than  the  halogen-group  •  acetamidohydroxynaphtho- 
quinone,  for  example,  is  of  a  redder  yellow  shade  than 
chlorohydroxynaphthoquinone.  (5.)  The  amido-group 
turns  violet  the  hydroxyquinone  which  contains  it ;  hy- 
droxynaphthoquinone is  golden-yellow,  amidohydroxy- 
naphthoquinone  dark  purple.  (6.)  The  phenylazo-group 
masks  the  colouring  influence  of  the  quinone  group;  the 
compounds  formed  having  the  colour  of  hydroxyazo- 
bodies. 

(e.)  Respecting  the  effect  of  substitution  of  the  hydroxyl- 
hydrogen,  it  is  observed  that  whilst  (1),  etherification 
causes  no  particular  change  of  tint,  and  (2)  esterification 
renders  paler  the  colour  of  hydroxy-quinones,  (3)  the  sub- 
stitution of  such  hydrogen-atoms  by  metals  causes  a  change 
of  colour  from  yellow  to  deep  red. 

The  power  possessed  by  certain  hydroxyquinones  of 
dyeing  on  mordants  depends  on  their  property  of  forming- 
coloured  salts ;  thus,  orange- coloured  alizarin  forms  suits 
varying  in  colour  from  crimson  to  blue  ;  the  alkaline  salts 
of  purple  amidonaphthalic  acid  are  of  an  indigo-blue 
colour;  scarlet  chloranilic  acid  yields  violet-red  salts.  Such 
hydroxyquinones  as  are  chemically  unacted  upon  by  alkalis, 
dissolve  in  solutions  of  the  same  with  colourations  varying 
from  blood-red  to  green. 

VII.'— Free  amido-groups  in  quinone-compounds  always 
produce  a  deepening  in  the  colour  of  the  same  from  yellow 
to  red,  brown,  purple,  or  blue ;  thus  p-diamidoquinone  is 
purple,  bromamidonaphthoquinone  orange-red,  the  amido- 
anthraquinones  blood-red  to  dark  blue.  Replacement  of 
the  hydrogen  in  the  amido-group  by  alkyl-  or  phenyl- 
groups  has  no  effect  on  the  colour.  Acetylation  of  the 
amido-group,  and  combination  of  the  same  with  acids,  change 
the  tint  from  red  to  yellow,  purple-coloured  amidohydroxy- 
ct-naphthoquinone  yields  with  hydrochloric  and  sulphuric 
acids  pale  yellow-coloured  salts  of  the  tint  of  hydroxy-a- 
naphthoquinone. 

The  introduction  of  amido-  or  hydroxyl-groups  into 
nitro-compounds  results  in  a  deepening  of  the  colour  of  the 
same ;  the  uitranilines,  for  example,  are  orange,  whilst 
nitrobenzene  is  almost  colourless ;  p-nitrotetrahydroxy- 
toluene,  again,  forms  a  purple  powder. 

In  general,  if  the  atomic  complex  combined  with  the 
quinone-group  be,  on  the  whole,  positive,  the  colour  of  the 
compound  is  red  or  violet,  whereas,  if , it  be  negative,  the 
colour  of  the  compound  is  yellow. — E.  B. 


Studies  on  the  Constitution  of  the  Tri-Derivatives  of 
Naphthalene.  No.4.  The  Constitution  of  a-NaphthyU 
aminedisulphonic  Acid  Dahl  No.  II.  Naphthalene- 
1  :  2' -Disulphonic  Acid.  H.  E.  Armstrong  and  W.  P. 
Wynne.     Proc.  Chem.  Soc.  1890  (8G),  125—126. 

When  naphthionic  acid  is  sulphonated  with  35  per  cent, 
anhydrosulphuric  acid  at  a  temperature  not  exceeding  30" 
according  to  Dahl  and  Co.'s  German  patent  No.  41,957, 
1886,  two  disulphonic  acids  are  produced,  which  are 
respectively  known  as  a-naphthylaminedisulphonie  acid 
No.  II.  and  No.  III.,  the  latter  constituting  the  chief 
product.  The  constitution  of  acid  No.  III.  has  been  given 
in  a  previous  communication  (this  Journal,  189H,  283), 
With  the  object  of  comparing  the  disulphonic  acids  obtained 
by  the  sulphonation  of  a-nuphthylaminc  with  those  known 
to   be   produced   by   the   sulphonation   of   a-naphthol,  the 


800 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.         [Aug.so.1890. 


authors  have  undertaken  the  investigation  of  acids  Xos.  r. 
and  11.  of  Dahl  and  Co.'s  patent,  and  are  now  in  a  position 
i,.  communicate  the  results  obtained  by  the  examination 
of  acid  No.  II. 

The  product  was  in  the  form  of  potassium  salt,  and  on 
investigation  was  found  to  contain  a  noteworthy  quantity, 
perhaps  20  per  cent.,  of  an  o-naphthylaminetrisulphonic 
acid,  the  formation  of  which,  under  the  conditions  above 
named,  is  specially  interesting  as  throwing  further  light 
on  the  process  involved  in  the  production  of  isomeric 
disulphouic  acids.  When  reduced  by  the  hydrazine  method, 
this  o-naphthylaminetrisulphonic  acid  yielded  a  naphthalene- 
trisulphonic  add  characterised  by  forming  a  chloride, 
C10H6(SO2Cl)3,  which  crystallised  from  a  mixture  of 
benzene  and  petroleum  spirit  in  small  prisms  melting  at 
about  191°.  By  the  Sandmeyer  method  it  was  converted 
into  a  chloronaphthalenetrisulphonic  acid  characterised  by 
forming  a  chloride,  C10H4C1(SO»C1)3,  which  crystallised 
from  benzene  in  minute  prisms  from  a  mixture  of  benzene 
and  petroleum  spirit  in  small  crystalline  aggregates,  and 
from  acetic  acid  in  small  scales  melting  at  215  . 

o-Naphthylaminedisulphonic  acid  No.  II.,  on  conversion 
into  naphthalenedisulphonic  acid  by  v.  Baeyer's  hydrazine 
method,  yielded  a  new  acid,  the  salts  of  which  will  be 
described  in  a  subsequent  communication.  This  acid  was 
found  to  be  the  1 : 2'-disulphonic  acid,  and  is  the  sixth 
known  naphthalenedisulphonic  acid.  It  was  proved  that 
o-naphthylaminedisulphonic  acid  Dahl  Xo.  II.  is  a  sul- 
phonated  naphthionic  arid,  and  has  the  constitution — 


n 


s 

Dahl  acid  Xo.  II. 

The  authors  reserve  the  investigation  of  the  properties  of 
the  1 :  2'-naphthalenedisuIphonic  acid  and  its  derivatives. 


No.  5.  The  Constitution  of  the  Schollkopf  a-Naphthyl- 
aminedisulphonic  Acid.  H.  E.  Armstrong  and  W.  P. 
Wynne.  Proc.  Chem.  Soc.  1890  (86),  126—127. 
The  formation  of  the  Schollkopf  a-naphthylaminedisulphonic 
acid  (German  Patent  40,57 1 )  by  the  nitration  and>ubsequent 
reduction  of  the  authors'  naphthalene- 1  : 4'-disulphonic  acid 
(Bernthsen,  this  Journal,  1890,  491)  renders  it  evident  that 
the  generally  accepted  view  of  the  constitution  of  this  acid 
is  a  correct  one.  Having  been  favoured  by  the  Actieugesell- 
schaft  fiir  Anilinfabrikation  with  a  supply  of  the  material 
pi,  pared  by  the  method  given  in  the  Schollkopf  patent, 
the  authors  took  occasion  to  submit  this  to  examination. 
They  found  that  it  was  converted  by  the  hydrazine  method 
into  naphthalene-1 :  4'-disulphouic  acid,  which  was  charac- 
terised by  conversion  into  the  chloride  crystallising  from 
benzene  in  prisms  melting  at  182D,  and  into  1  :  4'-dichloro- 
naphthalene  melting  at  107°.  On  treatment  by  the  Sand- 
meyer process  it  gave  a  ehlorodisulphonic  acid,  the  chloride 
of  which  crystallised  from  acetic  acid  in  very  small  prismatic 
needles  which  became  opaque  on  drying,  and  from  a  mixture 
of  petroleum  spirit  and  benzene  in  sparingly-soluble  glisten- 
ing ilat  plates.  It.  melted  at  135°,  and  on  distillation  with 
PClj  was  converted  into  8-  or  1  :  4  :  l'-trichlorouaphthalene 
melting  at  181°.  These  results  place  it  beyond  question 
that  the  constitution  of  the  Schollkopf  acid  is  expressed  by 
the  formula — 

S    XH. 


No.  6.  The  Constitution  of  Cassella's  B-naplithylamine-S- 
disvlphonic  Acid.  H.  E.  Armstrong  and  W.  1'.  Wynne. 
Proc.  Chem.  Soc.  1890(86),  127— 128. 

Messbs.  Casseixa  and  Co.  having  been  good  enough  to 
furnish  the  authors  with  a  supply  of  their  jB-naphthylamine- 
5-disulphonic  acid,  prepared  from  the  0-naphtholdisulphonic 
aeid  of  their  German  Patent  Xo.  44,079,  it  has  been  possible 
to  determine  its  constitution  by  the  hydrazine  and  Sand- 
meyer methods  already  described.  On  treatment  by  the 
hydrazine  method,  the  amido-acid  yields,  in  the  first  instance, 
a  peculiar  ropy,  gelatinous,  hydrazine,  which  can  only  be 
freed  from  tin  salts  with  considerable  difficulty.  The  disul- 
phouic acid  obtained  from  this  hydrazine  yields  a  chloride 
crystallising  from  benzene,  in  which  it  is  sparingly  soluble, 
in  small,  tiat  spear-like  needles.  This  chloride  melts  at 
225°,  and  on  distillation  with  PC15  yields  2  :  3'-dichloro- 
uaphthalene  melting  at  135° ;  it  is,  therefore,  naphthaleue- 
2  : 3'-disulphonic  acid — the  i8-disulphonie  acid  of  Ebert  and 
Merz.  By  the  Sandmeyer  method  the  amido-acid  is  con- 
verted into  a  ehlorodisulphonic  acid,  the  chloride  of  which 
crystallises  from  benzene,  in  which  it  is  very  soluble,  in 
small,  characteristic  radiate  groups  of  very  slender  needles, 
and  from  a  mixture  of  petroleum  sprint  and  benzene  in 
small,  opaque  aggregates  melting  at  176'.  On  distillation 
with  PClj  it  yields  2 : 3  : 2'-trichloronaphthalene  melting  at 
90°.  Combining  these  results,  it  follows  that  Cassella's 
fl-naphthylamine-S-disulphonic  acid  and  the  /3-naphthol- 
disulphonic  acid  of  the  German  Patent  Xo.  44,097,  from 
which  it  is  derived,  have  the  formula — 


S 


\y\y 


XH(OH) 
S 


and  both  are,  therefore,  tri-8-acids  isomeric  with   the   corre- 
sponding  li-acids  (this  Journal,  1890,  283). 


No.".  The  Disulphouic  Acids  obtained  by  Sulphonating 
the  Isomeric  HeteronuclealB-naphthylaminesulpltonic  Acids. 
(First  notice.)  H.  E.  Armstrong  and  W.  P.  Wynne.  Proc. 
Chem.  Soc.  1890  (86),  128—131. 

According  to  Gans  and  Co.'s  German  Patent,  Xo.  35,019, 
1884,  /3-naphthylamine  is  converted  into  the  amido-G- 
disulphonic  acid  by  heating  its  sulphate  with  thrice  its 
weight  of  20 — 30  per  cent  anhydrosulphuric  acid  at  110° — 
140°  until  soluble  in  water  ;  and  the  same  product  is  said  to 
result  when  "  /3-naphthylaininesulphonic  acid"  is  similarly 
treated.  But  inasmuch  as  four  monosulphonic  acids  are 
obtainable  from  /3-uaphthylamine,  to  determine  the  law  of 
sulphonation,  it  was  obviously  necessary  to  examine  the 
behaviour  of  each  of  these,  and  to  avoid  the  occurrence  of 
secondary  changes  as  far  as  possible.  Experiments  with  this 
object  in  view  were  commenced  several  years  ago.  Mean- 
while, an  account  of  the  behaviour  of  the  Brdnner  acid 
under  conditions  similar  to  those  specified  by  Gans  and  Co., 
have  been  published  by  Forsling  (Ber.  1888,  3496). 

(1.)  2  :  l'-$-naphthylamine-a-sulphonie  Acid  (Badische 
Acid). — When  the  Badische  aeid  is  stirred  into  four  times 
its  weight  of  20  per  cent,  anhydrosulphuric  acid  at  a  tempe- 
rature not  exceeding  20°,  and  the  mixture  is  allowed  to 
stand,  sulphonation  proceeds  slowly,  and  is  not  entirely 
complete  even  at  the  end  of  three  months.  The  product  is 
found  to  consist  almost  entirely  of  an  acid  recognised  as 
amido-G-disulphonie  acid,  inasmuch  as  it  gave  by  the 
hydrazine  and  Sandmeyer  methods  all  the  products  already 
described  as  characteristic  of  this  acid  (this  Journal,  1890, 
283).  The  naphthalenedisulphochloride  prepared  from  it 
united  at  137°,  and  on  distillation  with  PCL;  gave  1  :  3-di- 
chloronaphthalene  melting  at  61  '5°.  The  ehloronaphtha- 
leuedisulphochloride  from  it  melted  at  1693,  and  on  distilla- 
tion with  l'C!5  gave  1  :  3  :  2'-trichloronaphthalene  melting 
at  113°. 

(2.)  2;i'-fS-naphthylamine-a-sulphonic  Acid  {Dahl 
AcicT). — When  stirred  into  four  times  its  weight  of  20  per 
cent,  anhydrosulphuric  acid  at  a  temperature  not  exceeding 
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20°,  theDahl  acid  gradually  undergoes  further  sulphonation, 
the  process  beiug  usually  completed  iu  from  11(1 — 120  hours. 
The  product  is  found  to  consist  of  two  isomeric  acids,  which 
are  readily  separated  by  crystallising  out  the  minor  product 
as  normal  potassium  salt,  and  subsequently  purifying  the 
chief  product  by  repeated  crystallisation  of  its  acid  potassium 
salt. 

Chief  Product. — The  acid  potassium  salt  of  the  chief 
product  on  reduction  by  the  hydrazine  method  gave  naphtha- 
lene-! :  3-disu!phonic  acid,  and  was  proved  to  have  the 
constitution — 


X  1 1 ., 


S 

Minor  Product. — The  normal  potassium  salt  of  this  acid 
00  distillation  with  PC15  is  converted  into  1:2:  4'-trich]oro- 
naphthalene,  crystallising  from  alcohol  in  long,  slender, 
flat  needles  melting  at  78°— 78-5°  (Proc.  Chem.  Soc.  1889, 
49).  It  follows,  therefore,  that  this  amido-acid  has  the 
constitution — 

S 


Ml 


(3.)  2  :  W-fl-Naphthyhtmine-fi-sulphouic  Acid  (JBronner 
Acid). — When  stirred  into  four  times  its  weight  of  20  per 
cent,  anhydrosulphuric  acid  at  a  temperature  not  exceeding 
20°,  the  Brbnner  acid  is  readily  further  sulphonated,  the 
process  being  completed  in  from  16 — 20  hours.  The  product 
is  found  to  consist  of  two  isomeric  acids  ;  the  minor  product, 
perhaps  20  per  cent.,  has  been  identified  as  G-amido- 
disulphouic  acid  by  the  hydrazine  and  Sandmeyer  methods. 

Chief  Product. — The  acid  potassium  salt  of  this  acid 
crystallises  in  opaque,  white  radiate  aggregates  of  short 
needles,  difficultly  soluble  in  water;  but  the  crystalline  form 
and  solubility  are  much  influenced  by  the  presence  of  small 
quantities  of  amido-G-acid,  and  there  is  every  reason  to 
regard  it  as  identical  with  the  acid  obtained  by  Forsling 
(Ber.  1888,  3496)  by  heating  Bronner  acid  with  3  to  4  parts 
of  "  fuming  sulphuric  acid  "  f percentage  of  added  S03  not 
stated)  at  110°  until  the  product  was  soluble  in  water. 
When  reduced  by  the  hydrazine  process,  the  amido-acid 
constituting  the  chief  product  gave  naphthaleue-1  : 3'- 
disulphonic  acid.  On  treatment  according  to  the  Sandmeyer 
method,  it  was  converted  into  a  chlorodisulphonic  acid,  which 
on  distillation  with  PC15  gave  1:2:  3'-trichloronaphthalene. 
Combining  these  results,  the  amido-acid  constituting  the 
chief  product,  and  presumably  Forsling's  acid,  has  the 
constitution — 


/\ 


V 


NH, 


By  operating  at  higher  temperatures  the  yield  of  this  acid 
is  diminished,  and  that  of  the  amido-G-acid  increased. 

(4.)  2  : 2'-f}-Naphth>/lamiue-B-sulphonic  Acid  (Bayer 
and  Duisberg's  delta-acid). — When  stirred  into  four  times 
its  weight  of  20  per  cent,  anhydrosulphuric  acid  at  a 
temperature  not  exceeding  25s,  delta-acid  yields  a  complex 
product,  which  has  not  yet  been  satisfactorily  separated 
into  its  constituents. 


No.  8.  fi-ChloronapthalenedisulphonicAcids.  (First  notice.) 
H.  E.  Armstrong  and  W.  P.  Wynne.  Proc.  Chem.  Soc. 
1890  (86),  131—133. 

As  already  indicated  in  a  previous  communication,  the 
study  of  the  disulphonic  acids  obtained  by  sulphonating 
chloronaphthalenesulphonic  acids  of  known  constitution  is 


being  carried  on  pari  passu  with  that  of  the  acids  derived 
from  the  various  naphthylaminesulphonic acids  (this  Journal, 
1890,284).  A  brief  account  of  the  results  obtained  with 
the  four  heteronuclcal  /3-chloronaphthaleuesidphonic  acids 
under  like  conditions  is  now  given,  details  with  reference  to 
the  composition  of  the  salts,  &e.  being  reserved  for  a  full 
communication.  Sulphonation  was  effected  by  adding  the 
theoretical  quantity  of  sulphuric  anhydride,  employed  in  the 
form  of  20  per  cent,  anhydrosulphuric  acid,  to  the  dry 
potassium  /3-chloronaphthalcucsulphonate  and  heating  the 
warm  mixture  at  100°  for  an  hour,  the  potassium  sulphate 
formed  being  removed  by  treatment  with  alcohol  and  the 
excess  of  sulphuric  acid  by  means  of  barium  carbonate. 

(1.)  2  :  l'-$-Chloronapthalene-arSulphonic  Acid. —  This 
acid,  under  the  conditions  named,  gives  a  uniform  chloro- 
naphthalenedisulphonic  acid,  the  chloride,  C,0H5C1(SOSC1)2, 
of  which  crystallises  from  benzene,  in  which  it  is  com- 
paratively sparingly  soluble  in  beautiful  radiate  groups  of 
long,  slender,  lustrous  needles.  It  melts  at  170°,  and  on 
distillation  with  PC13  gives  1:3:  2'-trichloronaphthalene 
melting  at  113°.     The  constitution  of  the  acid  is  therefore — 


and  corresponds  with  the  G-amido-acid  obtainable  from  the 
2 :  l'-/3-naphthylamine-a-sulphonic  acid. 

(2.)  2  :  i'-0-Chloronaphthalene-a-sulphouic  Acid. — This 
acid  gives  what  seems  to  be  a  uniform  product.  The 
potassium  salt  of  the  chlorodisulphonic  acid  is  particularly 
well  characterised,  since  it  cryatallises  in  prismatic  forms, 
whereas  the  corresponding  salts  of  the  isomeric  acids  crystal- 
lise in  slender  needles.  The  chloride,  C10H5C1(S02C1)„,  is 
apparently  dimorphous,  and  crystallises  from  benzene  "for 
the  most  part  in  very  lustrous  scales,  but  occasionally  in 
prismatic{  Iorm!i.  both  of  which  melt  at  156° — 156  •  5°,  and  on 
distillation  with  PC15  give  the  same  trichloronaphthalene 
melting  at  79°.  This  trichloronaphthalene  has  not  yet  been 
compared  by  sulphonation,  &c.  with  the  1:2:4'-  and  the 
1:3:  3'-trichloronaphthalenes,  with  one  of  which  it  must 
be  identical,  owing  to  the  insufficient  supply  of  material ; 
most  probably  it  has  the  constitution  1  :  3  :  3'-  and  corre- 
sponds with  that  derived  from  the  amido-acid  constituting 
the  chief  product  of  the  further  sulphonation  of  the  2  :  4'- 
/3-naphthylamine-o-sulphonic  acid. 

(3.)  2  :  3'-0  -  Chloronaphthalene  -  /3  -  sulphonic  Acid. — 
Under  the  conditions  named,  this  acid  gives  two  chloro- 
disulphonic acids  which  are  best  separated  by  the  fractional 
crystallisation  of  the  potassium  salts.  The  less  soluble 
potassium  salt  constituting  the  minor  product  yields  a 
chloride,  C10H5C1(SO„C1)„,  which  crystallises  from  benzene 
in  very  slender  needles  aggregated  in  prismatic  forms,  having 
a  silky  lustre;  it  melts  at  148°,  and  on  distillation  with 
PC15  gives  1:3:  2'-trichlorouaphthalene,  crystallising  from 
alcohol  in  characteristic  tufts  of  needles  melting  at  US'5. 

The  more  soluble  potassium  salt  constituting  the  major 
product  was  found  to  give  products  identical  with  those 
obtained  from  the  chlorodisulphonic  acid  derived  from 
2  :  l'-/3-chloronaphthaIene-a-sulphonie  acid  (vide  supra). 
The  chloride  crystallises  from  benzene  in  radiate  groups  of 
needles  melting  at  169°,  and  on  distillation  with  PC15  yields 
1:3:  2'-trichloronaphthalene  melting  at  113°.  The  con- 
stitution of  the  two  acids  is  represented  by  the  formula; — 


Minor  product. 
Cl(SOjCl),,  m.p.  =  147' 


Major  product. 
CI(S02C1)2,  m.p.  =  169°. 


(4.)  2  :  2'-&-ChloronaphthaleHe-@-sulphonic  Acid. — This 
acid,  under  the  above  conditions,  yields  a  uniform  chlorodi 
sulphonic   acid,   the  chloride,   of   which,   C,„H5C1(S02C1)2, 
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crystallises  in  beautiful  radiate  groups  of  flat,  prismatic 
needles,  melting  at  174'.  On  distillation  with  PC15,  the 
chloride  is  converted  into  1:8:  3'-trichloronaphthaIene, 
crystallising  from  alcohol  in  radiate  groups  of  long,  slender 
needles,  melting  at  80-5°.  The  acid  has,  therefore,  the 
constitution — 


S 


The  Comparative  Influence  Exercised  by  the   Radicles  <  I. 
OH,    and   NH»    in    Naphthalene    Derivatives   on    the 
Formation  of  Disulphonic  Acids.     H.  E.  Armstrong  and 
W.  P.  Wynne.     Proc.  Chem.  Soc.  1890  (86),  133—136. 
The   results   obtained   by    the    comparative   study    of   the 
influence  exercised  by  radicles  such  as  CI,   OH,  and  NH2 
on  the  formation  of  disulphonic  acids,  of  which  an  account 
has  been  given  in  the  foregoing  notes  and  in  previous  com- 
munications  by  the  authors,  are  such  as  to  throw  much 
light  on  the  laws  which  govern  substitution  in  the  naphtha- 
lene  series   and    are    moreover    highly    suggestive.      The 
results  obtained  in  the  case  of  the  chloro-  and  amido-acids 
are  collected  in  the  following  diagram  : — 


NH3(C1) 


NHo(Cl) 


'YY1  VH2(C1)     ■ 

S\/\/  S\/\/        "*" 


NH.,(C1) 


NHj     s/N/\NH2(Cl) 


NH. 


/\/\ 


\ 


NH,(C1) 


One  fact  to  which  attention  may  be  directed,  which 
appears  to  be  most  clearly  established  by  the  investigation 
of  a  very  large  number  of  disulphonic  acids,  is  the  "invin- 
cible objection "  of  two  sulphouic  radicles  to  remain  in 
either  contiguous  or  para-  or  peri-positions.  The  expression 
"  remain  in  "  is  used  advisedly,  as  the  authors  believe  that, 
inasmuch  as  action  more  often  than  not  takes  place  in  the 
first  instance  in  accordance  with  the  so-called  o-law  to 
which  they  have  repeatedly  directed  attention,  such  positions 
are  sometimes  initially  assumed  by  two  sulphonic  groups. 
It  is  a  question  whether  the  final  acquisition  of  other 
positions  than  o-positions  is  a  consequence  of  direct  isomeric 
change,  or  of  the  formation  of  higher  sulphonic  acids  and 
their  subsequent  partial  hydrolysis. 

Different  radicles  undoubtedly  exercise  a  very  different 
and  most  important  influence  in  determining  such  secondary 
changes.  Thus  0-naphthoI  on  treatment  with  sulphonatiug 
agents  is  converted  into  a  sulphate  which  very  readily 
undergoes  isomeric  change  into  the  2  :  3'-sulphonie  acid  ; 
0-naphthylamine  sulphate  undergoes  a  similar  change,  bul 
much  less  readily,  being  converted  into  the  2  :  3'-'sulphonic 
acid  only  after  long  heating  at  a  high  temperature  :  in  this 
latter  case  the  formation  of  the  sulphamic  acid  probably 
precedes    that    of     the    sulphonic    acid,    and    either    the 


sulphamic  acid  is  formed  with  difficulty  from  the  sulphate, 
or,  when  formed,  does  not  readily  undergo  isomeric  change. 

a-Xaphthylamine  and  a-naphthol  differ  in  a  similar 
manner. 

When  excess  of  sulphuric  acid  is  used,  opportunity  is 
given  for  sulphonation  to  pursue  a  different  course  :  the 
characteristic  properties  of  the  phenol  and  amine  are,  in  a 
sense,  obliterated,  owing  to  the  formation  of  sulphates,  and 
these  sulphates  behave  much  as  do  corresponding  derivatives 
containing  a  neutral  radicle-chlorine,  for  example.  Then, 
if  /3-naphthyIic  sulphate  be  sulphonated  by  S08HC1  without 
application  of  heat,  a  disulphonic  acid  is  at  once  obtained, 
which,  there  is  reason  to  believe,  has  the  constitution — 


on 


(Ber.  15,  204)  ;  the  formation  of  this  compound  affords 
the  most  significant  indication  of  the  course  of  change ; 
evidently  the  homo-a-hydrogen  atom  contiguous  to  the 
0,S03H-groupof  the  sulphate  is  first  displaced  ;  the  resulting 
sulpho-sulphate,  however,  spontaneously  undergoes  isomeric 
change.  J3-naphthylamine  sulphate,  apparently,  behaves 
somewhat  differently,  yielding  the  2  :  1'-  and  2  :  4'-mouo- 
sulphonic  acids  ;  in  this  ease  the  XII.:.II;S04  group  may  be 
supposed  to  remain  unchanged ;  but  it  is  not  improbable 
that  the  homo-a-hydrogen  atom  contiguous  to  this  group 
is  primarily  displaced  by  S03H,  which  then  passes  sponta- 
neously into  the  contiguous  peri-a-positiou,  giving  rise  to 
the  2:1'  acid:  the  formation  from  the  2:3'-  and  2:1'- 
monosulphonic  acids  of  disulphonic  acids  containing  the 
>S03H-group  in  the  homo-a-position  contiguous  to  the  XII, 
affords  the  strongest  support  to  this  view.  The  formation 
of  the  2 : 4'-monosulphonic  acid  from  jS-naphthylamine 
sulphate  is  perhaps  the  outcome  of  an  independent  action. 

In  the  case  of  /3-chloronaphtbalene,  it  is  conceivable  that 
the  2  : 1-sulphonic  acid  is  the  immediate  product,  and  that 
this  spontaneously  changes  into  the  2  :  l'-acid  which  is 
actually  obtained  as  chief  product ;  the  2  : 3'-acid  which  is 
obtained  as  subsidiary  product  may  be  formed  by  spontaneous 
isomeric  change  from  2 : 4'-acid  initially  produced  on 
sulphonation  rather  than  by  the  isomeric  change  of  the 
2  :  l'-acid  at  the  moment  of  formation;  this  view  being 
supported  by  the  fact  that  /3-iodonaphthalene  affords  a  small 
proportion  of  2  :4'-acid  (Proc.  Chem.  Soc.  1889,  120). 

In  short,  it  is  not  impossible  that  the  /3-niono-derivative« 
all  behave  similarly  on  sulphonation,  acting  in  a  minor 
degree  as  naphthalene  itself  would,  but  chiefly  as  mono- 
derivatives  ;  and  that  the  differences  in  the  structure  of  the 
ultimate  products  are  due  to  the  different  manner  in  which 
secondary  change  takes  place  under  the  diverse  influences 
of  various  /3-radicles.  The  same  argument  would  apply  to 
a-compounds. 

The  peculiar  differences  manifest  in  the  case  of  mouo- 
sulphonic  compounds  are  also  to  be  noted  in  the  case  of 
disulphonic  (sec  diagram) — the  product  of  further  sulphona- 
tion is,  as  a  rule,  simpler  In  the  case  of  the  chloro-acid  than 
in  the  case  of  the  amido-aeid  ;  and  change  proceeds  further 
in  the  case  of  the  hydroxy-  than  in  that  of  the  XIL- 
compound,  as  is  evidenced  by  the  formation  of  R-  together  ' 
with  G-disulphohydroxy  acid  under  conditions  which  do  not 
give  rise  to  K-amidodisulphonic  acid. 

In  the  case  of  the  2  :  l'-amidosulphonic  acid,  the  homo-a- 
position  contiguous  to  the  Xll.,  is,  perhaps,  screened  from 
attack  ;  and  either  a  1  :  I -disulphonic  acid  is  first  formed, 
or,  under  the  dehydrating  influence  of  the  sulphuric  acid 
present  in  excess,  a  sulphamic-sulphonic  acid  is  gradually 
produced,  which  then  undergoes  isomeric  change ;  it 
appears  not  improbable,  from  the  exceptionally  slow  manner 
in  which  sulphonation  takes  place,  that  the  latter  is  the 
correct  explanation. 

The  remaining  three  isomeric  jS-amidosulphonic  acids,  in 
all  probability,  are  at  an  early  stage — forit  is  possible  that 
a  sulphamic  acid  is  the  first  product  of  sulphonation — if  not 
initially  converted  into  2  :  1-homosulpho-derivatives  ;  hut  it 
is  a  question  whether  these  then  undergo  a  simpler  isomeric 
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change,  or  whether  the  final  products  are  formed  from  them 
by  their  conversion  into  higher  sulphonic  acids  which  then 
suffer  hydrolysis.  The  behaviour  of  1  :  2-chloro-j6-naph- 
thylamine  on  sulphonation  (Proc.  Chem.  Soc.  1889,  36,  48) 
appears  rather  to  support  this  latter  view,  as  the  passage  of 
the  sulpho  group  through  the  positions  1 — >  2 — >  3  takes 
places  with  a  much  greater  facility  than  is  usual  in  cases  of 
non-spontaneous  isomeric  change.  It  is  true  that  the 
conditions  under  which  sulphonation  is  effected  are  such 
that  no  water  is  present ;  but,  bearing  in  mind  the  tendency 
of  H,S04  to  combine  with  SO:t,  it  is  by  no  means  improbable 
that  H:S04  itself  may  effect  the  hydrolysis. 

Lastly,  attention  may  be  called  to  the  occurrence  of 
"  homo-sulphonation "  in  the  case  of  the  two  chloro-/3- 
sulphonic  acids ;  the  products  in  question  are,  perhaps, 
direct  sulphonation-products,  but  it  is  also  conceivable  that 
the  2:  1-ehlorosulphonie  acid  is  first  formed,  and  that  this 
undergoes  isomeric  change  to  the  2  :  4-acid,  in  consequence 
of  the  guarding  influence  exercised  by  the  hetero-i3-sulphonic 
radicle. 

The  results  obtained  in  the  case  of  the  Dahl  No.  II.  acid 
are  of  special  interest,  as  one  of  the  sulpho-groups  is  in  the 
18-position  alternative  to  that  occupied  in  the  acid  which 
yields  naphthol-yellow  S  ;  it  is,  hence,  possible  that,  in  the 
first  instance,  naphtliionic  acid  yields  a  peri-disulphonie 
acid,  and  not  the  Schollkopf  acid. 

Tin'  solution  of  these  various  problems  will  necessitate 
much  further  study  ;  but  obviously  their  settlement  is  of 
importance  in  relation  to  the  theory  of  the  formation  of 
substitution-derivatives  generally. 


Note  on  the  Action  of   Potash  on  Naphthalene-1  :3-Dt- 
sulphonic  Arid.     H.  E.  Armstrong  and  YV.  P.  Wynne. 

When  the  authors'  naphthalene- meta-disulphonic  acid  (this 
Journal,  1890,  283)  is  fused  with  3—4  times  its  weight  of 
caustic  potash  at  280° — 300°  for  several  hours,  it  gives  a 
product  which  consists  chiefly  of  a  trihychoxynaphthalene, 
CroH5(OH)3.  This  crystallises  from  water  in  minute  scales, 
from  light  petroleum  (b.  p.  =  30°)  in  small,  white  aggre- 
gates of  no  definite  form,  and  melts  at  120° — 121°.  It 
sublimes  in  lustrous,  thin  scales ;  is  extremely  soluble  in 
ether,  chloroform,  carbon  bisulphide,  acetone,  and  benzene ; 
and  gives  no  characteristic  colouration  with  ferric  chloride. 
The  study  of  the  action  of  potash  on  naphthalene-meta-disul- 
phonic  acid  is  being  continued. 


PATENTS. 

Improvements  in  and  Relating  to  Colouring  Matters. 
H.  H.  Leigh,  London.  From  R.  G.  Williams,  Albany, 
CT.S.A.    Eng.  Pat.  4565,  March  15, 1889.    (Reprint.)     6d. 

This  specification  has  already  been  abstracted  (see  this 
Journal,  1889,  611).  It  has  been  reprinted  in  consequence 
of  an  amendment  made  by  order  of  the  Comptroller  prior 
to  the  sealing  of  the  patent  to  the  effect  that  the  patentee  is 
"  aware  that  it  has  been  previously  proposed  to  use  phenols 
or  their  sulpho  acids  in  the  production  of  mixed  azo 
colours." — T.  A.  L. 


The  Production  f  a  New  Colouring  Matter  suitable  for 
Dyeing  and  Printing  Cotton  without  the  Aid  of  a 
Mordant.  J.  Y.  Johnson,  London.  From  the  "  Badische 
Anilin  und  Soda  Fabrik,"  Ludwigshafen,  Germany. 
Eng.  Pat.  13,558,  August  27,  1889.     6rf. 

Hitherto  it  was  generally  believed  that  meta  substitution 
products  of  benzidine  were  incapable  of  yielding  direct 
cotton  dyestuffs.  The  present  patent  describes  the  pre- 
paration of  colouring  matters  of  this  class  which  dye 
unmordanted  cotton.  The  base  employed  is  that  known  as 
o-m-tolidine,  having  the  formula — 


NH. 


NIL 


(Schultz,  Ber.  17,  470  ;  this  Journal,  1884,245).  The  most 
important  dyestuff  obtained  from  it  is  formed  by  combining  it  s 
tetrazo  compound  with  naphthionic  acid.  To  prepare  the  dye- 
stuff,  10  parts  of  o-m-tolidine  sulphate  are  suspended  in  300 
litres  of  water  and  18-5  kilos,  of  hydrochloric  acid  contain  ing 
25  per  cent. of  HC1  anil  diazotiscd  with  4-5  kilos,  of  sodium 
nitrite  containing  96  per  cent,  of  NaXO.,,  the  solution 
during  the  operation  being  kept  at  0°.  The'diazo  solution 
is  then  poured  into  450  litres  of  water  in  which  22-5  kilos. 
of  sodium  naphthionate  and  20  kilos,  of  sodium  acetate  are 
dissolved.  After  stirring  for  about  an  hour,  9  kilos,  of 
calcined  soda  are  added  and  the  whole  stirred  for  three  or 
four  days.  The  colouring  matter  is  then  salted  out  and  can 
be  purified  by  dissolving  in  water  and  reprecipitating  with 
salt. — T.  A.  L. 


Production  of  A:o-Colouring  Matters  from  Dio.ry- 
naphthalenemono-sulphonates.  O.  Iraray,  London. 
From  "  The  Farbwerke  vonnnls  Meister,  Lucius  and 
Bruning,"  Hochst-on-the-  Maine,  Germany.  Eng.  Pat. 
13,710,  August  30,  1889.     Ad. 

A  process  for  obtaining  substantive  colouring  matters  from 
the  dihydroxy  naphthalenemono-sulphonates,  the  preparation 
of  which  was  described  in  Eng.  Pat.  9642  of  1889  (this 
Journal,  1890,  609)  by  combining  them  with  the  following 
tetrazo  compounds  :  —  Tetrazodiphenyl,  tetrazoditolyf, 
tetrazodimethoxydiphenyl,  tetrazodiethoxydiphenyl,  tetrazo- 
stilbene,  tetrazostilbene-disulphonic  acid.  The  reaction 
takes  place  in  two  stages,  an  intermediate  product  con- 
taining one  molecule  of  the  tetrazo  compound  with  one 
molecule  of  the  dihydroxynaphthalene-sulphonate  being  first 
obtained.  This  can  be  then  further  combined  with  another 
molecule  of  the  dihydroxynaphthalene-sulphonate  or  with 
any  other  combinable  body  such  as  a  phenol,  amine,  or 
sulphonic  acid  thereof. — T.  A.  L. 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

PATENT. 

Improvements  in  the  Treatment,  of  Woollen,  Worsted, 
Bach-worsted  Unions,  and  other  Woven  Fabrics. 
1.  Smith,  Batley.  Eng.  Pat.  14,751,  September  19, 
1889.     6rf. 

The  object  of  this  invention  "  is  the  superseding  of  crabbing 
and  steam  blowing  of  the  above-mentioned  goods,  and 
consists  in  a  method  of  imparting  solidity,  softness,  and  a 
permanent  finish  to  them,  and  securing  a  preparation  of 
evenness  necessary  for  dyeing."  The  fabric  is  passed 
through  an  apparatus  known  as  a  "  weegee,"  consisting  of 
a  trough  or  cistern  with  two  rollers  near  the  bottom,  whilst 
two  other  rollers  are  so  arranged  above  the  trough  that  they 
can  be  made  to  rotate  alternately  in  contrary  directions. 
The  trough  is  filled  with  boiling  water  or  other  boiling 
liquid,  and  the  fabric  is  placed  therein,  passing  over  one  of 
the  upper  rollers,  beneath  the  lower  ones  and  up  to  the 
other  top  roller.  A  backward  and  forward  movement  is 
given  to  the  fabric  for  a  suitable  time,  according  to  the 
nature  of  the  fabric.  The  required  solidity,  finish,  and 
softness  are  herelvy  better  attained  than  by  the  old  process. 

— H.  S. 
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YI.-DYEING,  CALICO  PRINTING-,  PAPER 
STAINING,  AND  BLEACHING. 

Azo-Dyestuffs     which    Dye    on    the    Chrome    Mordant. 
E.  Lepetit.    Chem.  Zcit.  14,  507—508. 

Since  the  introduction  into  commerce  of  Nietzki's  alizarin- 
yellow  (nitraniline-azo-salieylic  acid),  which  is  fixed  od 
wool  by  the  aid  of  the  chrome  mordant,  numerous  experi- 
ments have  been  made,  not  only  to  discover  similar  new 
adjective  dyestuffs,  but  to  ascertain  whether  any  of  the 
known  azo-dyes  have  this  property  of  combining  with 
chrome.  As  a  consequence,  it  has  been  found  that  rocellin, 
amongst  older  dyes,  has  the  power  of  forming  a  weak 
combination,  but  cloth  red  in  its  various  shades,  and  some 
still  newer  dyes,  apparently  of  the  azo-class,  manufactured 
by  the  Earbenfabr.  vormals  F.  llayer  and  Co.,  although 
capable  of  dyeing  unmordanted  wool,  yield  colours  con- 
siderably faster  to  light  and  milling  when  that  fibre  has 
been  previously  mordanted  with  chrome.  The  shades  pro- 
duced, however,  are  the  same,  or  nearly  so,  as  when  the 
mordant  is  absent. 

Instead  of  mordanting  with  chrome  and  then  dyeing  in 
the  way  usual  with  these  colouring  matters,  the  author 
prefers  to  dye  the  wool  first  with  the  assistance  of  sodium 
sulphate  and  oxalic  acid  and  then,  without  rinsing,  to  boil 
half  an  hour  with  2'  5 — 3  per  cent,  of  potassium  bichromate. 
The  shades  produced  in  this  way  are  darker  than  when  the 
wool  is  first  mordanted  and  then  dyed. — E.  B. 


Bleaching  Wool     and     Silk     by    Sodium     Hydrosulphite. 
G.  Dommergue.     Monit.  Scient.  1890,4,  684—685. 

Sulphurous  acid  is  commonly  used  for  bleaching  silk  and 
wool.  Its  use  is  open  to  several  objections,  and  the  author 
recommends  that  sodium  hydrosulphite  be  substituted  for  it, 
as  he  finds  that  this  fulfils  the  purpose  perfectly.  It  is 
prepared  in  the  usual  way  by  reducing  sodium  sulphite  by 
zinc,  and  as  the  solution  quickly  oxidises  it  should  be 
prepared  only  when  required  for  immediate  use.  The  well 
washed  material  is  immersed  in  the  solution  for  six  hours  ; 
it  must  then  be  carefully  pressed  and  rinsed  in  distilled 
water  out  of  contact  with  the  air,  otherwise  heating  takes 
place  and  the  material  is  damaged.  If  the  pieces  be  marked 
(due  to  the  double  sulphite  of  zinc  and  sodium)  they  should 
be  passed  through  a  hath  of  dilute  hydrochloric  acid,  and 
then  well  washed.  With  a  tank  holding  1,000  litres, 
130  kilos,  of  wool  can  be  treated  each  time,  and  the  cost 
would  he  1  fr.  36  c.  for  each  10  kilos,  of  wool. — A.  L.  S. 


PATENTS. 

Improvements  in  the  Process  of  Bleaching  Fibrous  Material 
In/  the  Aid  of  Electricity.  C.  Kellner,  Vienna,  Austria. 
Eng.  Pat.  5054,  April  1,  1890.     6rf. 

The  fibrous  material  is  impregnated  with  a  solution  which, 
when  electrolysed,  has  the  power  of  bleaching  it.  The 
electrodes  are  preferably  in  the  form  of  a  series  of  revolving 
rollers,  which  draw  the  fibrous  material  along,  while  at  the 
same  time  they  act  as  conductors  for  the  current.  Some- 
times the  fibrous  material  is  enclosed  between  two  layers  of 
felt,  one  impregnated  with  the  anion  and  the  other  with  the 
cathion,  the  whole  being  drawn  between  the  rollers.  Unused 
chlorine  is  absorbed  by  such  materials  as  lime,  magnesia, 
&c,  placed  in  the  electrolyte.  The  top  rollers  are  alter- 
nately positive  and  negative,  the  lower  ones  being,  of 
course,  of  opposite  polarity  to  those  just  above. — E.  T. 


Improvements  in  the  Process  of  and  Apparatus  for 
fHnuhi  in/  \regetable  Fib?es.  C.  Kellner,  Vienna,  Austria. 
Eng.  Pat.'  5285,  April  5,  1890.     8d. 

This  is  a  process  for  bleaching  by  the  aid  of  electrolysis, 
and  is  based  on  the  "  discovery  "  that  the  colouring  matters 


to  be  destroyed  are  easily  converted  into  compounds  soluble 
in  water  by  alternate  treatment  with  chlorine  (or  compounds 
containing  active  chlorine)  and  alkalis.  This  action  is 
ascribed  to  the  fact  that  chlorine,  before  it  converts  the 
colouring  matter  into  compounds  soluble  in  water,  forms  an 
intermediate  product  which,  though  insoluble  in  water,  is 
easily  Boluble  in  alkalis.  As  a  consequence,  by  the  alternate 
action  of  chlorine  and  alkali,  the  process  is  shortened  and 
less  chlorine  is  required.  In  carrying  out  the  invention  a 
chloride  of  an  alkali  is  decomposed  by  electrolysis  and  the 
anion  and  cathion  are  caused  alternately  to  pass  through  the 
fibrous  material  requiring  to  be  bleached.  Afterwards  both 
ions  are  again  united  and  conveyed  back  into  the  electrolys- 
ing apparatus.  Three  forms  of  apparatus  arc  described  for 
carrying  out  this  process,  for  the  construction  of  which  it  is 
necessary  that  the  drawings  accompanying  the  specification 
should  be  consulted. — W.  E.  K. 


Improvements  in  or  Applicable  to  Hollers  and  Blocks  used 
hi  PrinlingWall  Papers  and  the  like.  W.  II.  Clegg  and 
G.  Kirby, London.    Eng.  Pat.  10,039,  June  19,  1889.     C,d. 

The  purpose  of  this  invention  is  to  lessen  the  cost  of  pro- 
ducing the  rollers  and  blocks  used  in  printing  wall  papers, 
&c.  The  usual  practice  is  to  build  up  the  pattern  of  metallic 
pins  and  strips  and  then  fill  in  the  Hat  surfaces  with  felt. 
Hy  this  invention  a  pliable  medium  is  applied  to  the  whole 
surface  of  the  roller,  of  a  thickuess  equal  to  the  usual 
projection  of  the  metallic  pins,  and  after  transferring  the 
pattern  to  the  roller  that  part  of  the  medium  is  cut  away 
where  no  pattern  is  required.  Lines,  dots  and  outlines 
are  put  iu  by  strips  and  pins  as  usual.  After  the  pattern  is 
cut  the  medium  may  be  hardened  by  suitable  means.  The 
following  substances  are  given  as  suitable  media:  compounds 
of  powdered  cork  and  oxidised  linseed  oil,  &c.  (as  used  in  the 
manufacture  of  linoleum  and  "  Lincrusta  Walton  ")  aud  the 
substance  known  as  '•  fibrous  sheet."  Where  only  a  small 
part  of  the  roller  is  used  for  printing  the  medium  is  affixed 
in  sections  as  required. — W.  E.  K. 


Improvements  in  the  Dyeing,  Scouring,  or  like  Treatment 
of  Yarn  or  other  Fibrous  Materials,  and  in  Apparatus 
therefor.  E.  Maertens,  Providence,  Rhode  Island,  U.S.A. 
Eng.  Pat.  10,360,  June  25,  1889.     Is.  5d. 

"  Yarn  wound  into  cops  or  balls,  or  on  spools  or  bobbins, 
yarns  in  the  skein  or  chain,  combed  tops,  cardings,  and 
even  raw  material,  and  certain  cloths  "  are  treated  in  an 
apparatus,  which  is  fully  described  and  sketched  in  the 
original  specification,  "the  form,  shape,  and  size  of  the 
receptacle  for  holding  the  materials  to  be  treated  being 
adapted  to  the  form,  shape,  aud  bulk  of  such  materials." 
Perforated  cop  tubes  are  used  or  imperforated  tubes  covered, 
previously  to  winding  the  yarn  thereon,  by  loosely  braided 
or  woven  tubes  j  in  the  latter  case  the  ordinary  paper  cop 
tubes  of  the  spinner  may  be  employed. — E.  li. 


Improvements  in  Indigo  Printing.  J.  V.  Hulnje,  Man- 
chester, and  .1.  A.  Walton,  London.  Eng.  Pat.  10,635, 
July  1,  1889.     id. 

Inhk.ii,  finely  ground,  is  thoroughly  reduced  by  means  of 
caustic  soda  and  zinc  powder  and  the  mixture  thickened 
with  gum.  (The  use  of  bisulphite  of  soda  in  addition  is 
described  in  the  provisional,  but  omitted  from  the  final 
specification.)  The  mixture  is  printed  on  unprepared  cloth, 
run  over  rollers  in  air  to  partially  oxidise  the  indigo,  then 
through  a  water  spray,  and  finally  through  water  boxes. 
It  is  afterwards  soured,  soaped,  washed,  and  dried. 

— W.  E.  K. 
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Improvements  in  the  Manufacture  of  Tannin  Compounds, 
more  especially  intended  for  Printing  Purposes.  B 
Wi'.lcox,  London.  From  "  The  Farbenfabriken  vorm.  F. 
Bayer  and  Co.,"  Elberfeld,  Germany.  Eng.  Pat.  10,993, 
July  8,  1889.     id. 

By  heating  tannic  acid  with  glycerin  or  grape  sugar  to 
140°  to  160°  C.  combinations  are  formed  which  are  readily 
soluble  in  water  and  dilute  acetic  acid,  and  which  possess 
the  property  of  being  decomposed  into  their  constituent 
parts  during  the  process  of  steaming  to  which  textile  prints 
are  subjected.  These  products  are  introduced  under  the 
names  of  "  tannin-glycoside  "  and  "  tannin-glyceride,"  as 
substitutes  for  the  tannic  acid  used  for  the  fixation  of  basic 
colouring  matters  in  calico  printing ;  it  being  claimed  that 
the  tannin  is  brought  into  action  in  a  nascent  condition 
during  the  steaming  process. — W.  E.  K. 


Improvements  in  and  connected  with  Apparatus  for  Dye- 
ing. Washing,  and.  otherwise  similarly  Treating  Yarn  hi 
Hanks.  T.  O.  Arnfield,  New  Mills.  Eug.  Pat.  11,098, 
July  10,  1889.     8d. 

Tins  invention  relates  to  that  type  of  apparatus  in  which  a 
concentric  series  of  tanks  have  rotating  above  them  a 
concentric  series  of  pairs  of  rollers  from  which  the  hanks 
are  suspended.  The  purpose  of  the  invention  is  to  provide 
facilities  (a)  for  raising  the  hanks  out  of  the  liquors  to 
facilitate  their  removal  and  replacement,  and  (6)  for  raising 
the  hanks  over  the  edges  of  the  divisions  which  separate  the 
several  vats.  To  effect  the  former  purpose  the  top  roller  of 
each  pair  is  hung  from  a  lever  which  has  mounted  on  one  end 
an  anti-friction  roller  arranged  to  run  on  a  circular  track. 
At  the  necessary  points  on  this  track  are  double  inclined 
planes,  connected  by  a  level  higher  platform ;  the  motion 
of  the  roller  up  and  down  the  planes  produces  the  required 
lift  and  fall  in  the  rollers  carrying  the  hanks,  whilst  on 
stopping  the  machine  when  the  rollers  are  on  the  higher 
platform  the  removal  and  replacement  of  the  hanks  is 
readily  effected.  To  ensure  the  necessary  lift  from  vat  to 
vat  of  the  bottom  winches  round  which  the  yarn  passes,  these 
are  connected  by  a  lever  to  a  stud  fixed  on  the  revolving 
frame.  This  lever  is  guided  by  a  path  formed  on  the  inner 
edge  of  the  vat,  and  by  a  ramp  or  lift  in  the  path  at  the 
necessary  points  the  lower  end  of  the  lever  and  with  it  the 
winches  are  lifted  over  the  divisions  which  separate  the 
vats.  The  invention  also  includes  an  automatic  guard  which 
prevents  the  yarns  running  off  the  bottom  rollers. — \V.  E.  K. 


Improvements  in  Machinery  for  the  Continuous  Bleaching, 
Soaping,  Blueing,  Washing,  Finishing,  Sizing,  Dyeing, 
or  otherwise  analogously  Treating  in  the  Hank,  of 
Cotton,  Linen,  Woollen,  Silk,  or  other  Yarns,  Tapes, 
and  simitar  Manufactures.  G.  B.  Sharpies,  Manchester. 
Eng.  Pat.  11,382,  July  16,  1889.     6rf. 

Three  rollers  are  placed  parallel  to  each  other  at  a  suitable 
height  above  a  tank  or  series  of  tanks.  Two  of  the  rollers 
are  fixed  a  little  distance  apart  and  revolve  in  the  same 
direction,  the  other  being  sustained  and  revolved  by  them. 
The  latter  roller  has  one  end  cone-shaped  to  facilitate  the 
passing  of  the  hanks  on  to  it,  the  hanks,  as  the  roller 
rotates,  being  carried  by  traverse  hooks  to  the  other  end 
of  the  roller  and  then  taken  off. — E.  B. 


Improvements  in   and  relating   to  Machinery  for  Printing 
partially  in    Colours.     A.  Fayol,  Bordeaux.     Eng.  Pat. 
.    12,896,  August  15,  1889.      llrf. 

The  purpose  of  this  invention  is  to  print  newspapers,  &c.  in 
part  in  coloured  ink,  with  the  view  of  enhancing  the  money 
value  of  the  advertisements  so  printed.  For  the  mechanical 
means  by  which  this  is  effected,  in  the  case  both  of  the  flat 
and  of  the  rotary  press,  the  specification  and  accompanying 
25  drawings  must  be  consulted. — W.  E.  K. 


A  New  Liquid  or  Solid  Product  applicable  for  Removing 
Grease  from,  Washing,  Lixiviating,  and  Bleaching  all 
Textile  Materials,  Cloths,  Rags,  and  similar  Materials, 
for  the  Fulling  of  Cloths,  and  for  removing  Hair  from 
Skins  and  similar  Operations.  J.  L.  Moret,  Paris,  France. 
Eng.  Pat.  13,023,  August  17,  1889.     6d. 

The  product  claimed  is  a  mixture  of  caustic  soda  and  hydro- 
sulphide  of  soda  (NaHS)  in  equal  proportions.  The  caustic 
soda  may  be  replaced  by  carbonate  containing  a  certain 
proportion  of  caustic  soda,  and  the  hydrosulphide  by  mono- 
sulphide  of  sodium  prepared  by  dry  means.  The  material 
to  be  treated  is  subjected  to  a  cold  or  hot  bath  containing 
the  dissolved  substance.  If  it  is  desired  to  increase  the 
bleaching  efficiency  of  the  bath,  a  small  quantity  of  sul- 
phurous acid  is  added  ;  or  the  material  may  be  subsequently 
passed  into  a  second  bath  of  water  acidulated  with  sulphurous 
acid.— W.  E.  K. 


Improved  Process  of  applying  Luminous  Preparation  to  the 
Surface  of  Paper  or  other  Substances.  J.  A.  Causton 
and  J.  Challis,  London.  Eng.  Pat.  14,508,  September  14, 
1889.     id. 

To  produce  luminous  designs  the  pattern  is  printed  in  any 
suitable  way  with  an  adhesive  composition,  and  the  luminous 
powder  dusted  or  flocked  over  it  whilst  still  wet  or  tacky. 
To  obtain  a  greater  body  of  luminous  powder,  a  portion  may 
also  be  mixed  with  the  mucilage  used  in  printing  the 
design. — W.  E.  K. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

On  some  New  Double  Chromates.  M.  Lachaud  and 
C.  Lepierre.  Compt.  Rend.  HO,  1035-1038. 
Bv  fusing  potassium  nitrate  with  lead  chromate  the  authors 
have  obtained  three  compounds,  i.e.,  a  brick-red  body 
insoluble  in  water  and  decomposed  by  dilute  acid,  having 
a  composition  agreeing  with  the  formula  CrO^Pb.PbO; 
a  yellow  body,  PbCr04.K2Cr04,  and  an  orange  body 
PbCr04.K2Cr04.2  PbO.  In  the  same  way,  substituting 
sodium  nitrate  for  potassium  nitrate,  they  have  obtained 
PbCrOjNa^CrO^,  a  yellow  body  soluble  in  water,  and 
PbCrOj .  NaX'rO., .  2PbO,  an  orange  body.  By  using.lithium 
nitrate  they  have  obtained  PbCr04Li„Cr04.  A  better  yield 
of  the  double  chromate  is  obtained  by  fusing  with  the 
alkaline  nitrate  and  lead  chromate  some  alkaline  chromate. 

—A.  L.  S. 


PATENT. 


Process  for  the  Production  of  Solutions  of  the  Chlorides 
of  Nickel  and  Cobalt  and  other  Metals  from  the  Ores  or 
Products  containing  these  Metals.  W.  L.  Wise,  London. 
From  B.  Natusch,  Niederlosnitz,  Germany.  Eng.  Pat. 
19,334,  December  2,  1889.     id. 

The  object  of  the  invention  is  the  production  of  a  pure 
solution  of  nickel  or  cobalt  direct  from  substances  containing 
one  or  both  of  these  metals.  For  this  purpose  the  substance, 
after  roasting,  is  chloridised  at  a  red  heat  by  means  of 
chloride  of  iron,  and  the  resulting  product  lixiviated  with 
water.  The  reactions  which  take  place  in  the  case  of  cobalt 
are  as  follows  : — 


Co„03 

Cob 


+  2  FeCl,  : 
+      FeCL 


and- 


Vo.,V3  + 
2  CoO  + 


Fe2Cl6  : 


2  CoClj  +  Fe„0:1 
;     CoCl2  +  Feb 

=  Co2ClG  +  Fe203 

+    2  Fed. 


When  a  solution  obtained  by  treating  a  test  portion  of 
the  roasted  mass  with  water  ceases  to  contain  any  more 
iron,    the    roasting    process    is     finished.       The    product    is 
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drawn  into  pans  that  can  be  of  iron,  and  treated  with 
water.  In  order  to  ensure  that  the  metals  present  shall  he 
obtained  with  a  minimum  amount  of  lo-s  in  one  treatment, 
it  i>  necessary  that,  as  soon  as  the  mixture  is  at  a  glowing 
or  red  heat  throughout,  there  should  lie  still  some  uu- 
decomposed  ferrous  chloride  present,  because  the  reaction 
is  not  completely  effected  until  this  temperature  is  reached. 
With  a  roasted  ore  containing  10  per  cent,  of  cobalt, 
j  per  cent,  of  nickel,  and  .5  per  cent,  of  copper,  an  addition 
of  about  20  per  cent,  of  ferrous  chloride  will  lie  found 
sufficient  to  ensure  complete  decomposition.  A  charge  of 
about  200  kilos,  of  such  a  mixture  will  require  to  be  roasted 
for  one  hour.  In  addition  to  cobalt  and  nickel  there  will 
be  found,  in  solution,  gold,  silver,  zinc,  and  copper,  pure 
iron  oxide  remaining  as  residue. — J.  B.  C. 


VIII.-GLASS,  POTTERY,  AND 
EARTHENWARE. 

Contribution  to  the  Knowledge  of  Felspar  Porcelain.     E. 
Hussak.     Sprechsaal,  22,  15-1,  136. 

In  continuation  of  Biinzli's  investigations  (Sprechsaal,  1876, 
39—45)  the  author  has  microscopically  examined  some  of 
the  materials  used  in  the  manufacture  of  porcelain,  and  this 
product  in  various  stages  of  formation.  Kaolinite  from 
Nationale  Belle  mine,  Denver,  Colorado,  is  a  nacreous 
powder  consisting  of  microscopical  well-developed  hexa- 
gonal plates  belonging  to  the  monoclinic  or  to  the  triclinic 
system.  Levigated  China  clay  is  a  mass  of  almost  pure 
kaolinite,  the  plates  have,  however,  a  rounded  or  irregular 
outline.  Saxony  clay  contains  extremely  minute  scales, 
which  appear  bluish-grey  by  polarised  light  and  are  thickly 
studded  with  grains  of  ferric  hydrate.  It  is  very  rich  in 
accessory  minerals  as  quartz,  zircon,  rutile,  and  occasional 
scales  of  mica.  No  opal  was  found  in  any  of  the  above 
products  nor  in  the  kaolins  of  Cornwall,  Limoges,  or 
Tiirkisruuhle. 

The  author  has  also  repeated  some  of  Fouque  and  Levy's 
experiments  on  the  synthetic  formation  of  minerals.  Ortho- 
clase  was  converted  into  microcline  by  melting  it  to  a  clear 
glass,  allowing  it  to  solidify,  and  heating  for  24  hours  at  a 
temperature  close  to  the  melting-point.  Hornblende  is 
changed  by  similar  treatment  into  augite.  In  the  manufacture 
of  porcelain,  the  orthoclase  cannot  crystallise  out,  because 
the  temperature  of  fusion  is  too  high  and  the  cooling  is  too 
rapid.  In  no  case  was  any  decomposition  of  the  orthoclase 
effected  by  fusion  ;  the  view  that  fusion  is  attended  with 
a  loss  of  alkali  is  therefore  very  improbable.  If  glasses  !"■ 
regarded  as  supersaturated  solutions  of  salts,  it  is  evident 
that  felspar  glass  must  be  capable  of  taking  up  a  certain 
amount  of  silica  or  silicate.  This  assumption  is  confirmed 
by  the  examination  of  specimens  of  porcelain  in  different 
stages  of  baking.  In  the  first  stage  no  glass  is  yet  formed, 
kaolinite,  felspar,  and  quartz  lie  side  by  side;  the  second 
stage  shows  the  commencement  and  progress  of  vitrifac- 
tion,  the  gradual  disappearance  of  the  felspar,  and  an 
increase  in  the  number  of  pores,  but  much  quartz  is  still 
present.  At  the  third  stage  (samples  4,  o,  and  6)  much 
amorphous  devitrified  glass  and  a  little  clear  glass  is 
pii  -int.  the  quartz  decreases,  and  the  pores  are  fewer 
but  larger.  Sample  6,  when  completely  baked,  con- 
tained relatively  few  large  quart/,  fragments,  the  amor- 
phous mass  predominating;  the  outlines  of  the  fragments 
of  felspar  were  net  so  clear  as  in  the  other  samples. 
The  vitreous  mass  is  permeated  by  a  thick  felt-like  mass 
of  thin  doubly  refracting  needles  resembling  sillimanite, 
Al.:Si05. 

The  retention  of  their  outlines  by  the  fragments  of  felspar 
is  noteworthy. — S.  B.  A.  A. 


New  Varieties  of  Porcelain.     Annates  Industrielles, 
1889,  146. 

Mi  ssES.  I'.n  nI16   bai    c posed  a  Dew  paste  for  thi 

Iain-facing  of  bricks  and  wall  tiles;  they  have  a  better 
appearance  than  the  ordinary  enamelled  tiles,  and  it  is 
claimed  they  are  more  durable,  since  they  are  impervious  to 
water.    The  cost  is  only  about  one-fourth  greater. 

l.auth's  new  Sevres  porcelain  is  a  soft  variety  resembling 
(  hinese  porcelain  ;  it  is  fired  at  a  low  temperature  and 
admits  of  a  variety  of  uuderglaze  colours  being  applied. 
It  has  the  following  composition:  silica,  64-8  or  71  per 
cent.,  alumina,  28*92  or  23  per  cent.,  potash  and  soda, 
7  -ii. i  or  6  per  cent. 

The  glaze  used  lias  the  composition:  silica,  fa'6*56per 
cent.  ;  AU03CaO,  14*23  per  cent.  ;  potash  and  soda. 
3*59  per  cent.  The  new  porcelain  is  baked  at  1,350°, 
whereas  the  old  variety  fritted  at  1,500°. 

T.  Dak  has  prepared; a  new  paste  suitable  for  moulding 
(not  casting)  very  large  vases,  &c.  it  consists  of  a  real 
felspar  body  with  a  considerable  addition  of  fine  sand. 
The  relief s  are  fixed  on  thi  vessel  aftei  -hailing.  The  glaze 
is  sprinkled  on. 

A  new  soft-body  porcelain  ha-  been  introduced  at  Sevres 
bj  l-ik  (compare  this  Journal,  1889,  983—984).  The 
new  body  possesses  the  same  translucency  and  takes 
the  same  glaze  and  colours  as  the  ancient  soft  Sevres 
porcelain,  the  former  is,  however,  more  easily  shaped  and 
may  he  fired  without  much  difficulty.  —  S.  B.  A.  A. 


Classification  if  Earthenware.     Hartig. 
Thonindustrie  Zeitung,  12,  120—646. 

lin    author  proposes  a   system  of  classifying  earthenware 

goods  according  as  they  are  glazed,  unglazcd,  or  enamelled, 
and  according  as  the  freshly  broken  surface  is  white  or 
coloured,  and  porous  or  impervious  to  a  drop  of  water.  Hy 
this  means  earthenware  goods  may  be  very  sharply  divided 
into  nine  classes.  The  porosity  is  ascertained  by  comparison 
with  a  piece  of  deuse  porcelain. — S.  Ii.  A.  A. 


The  Action  of  the  Sulphur  in  Coal  on  Earthenware. 

Thonindustrie  Zeitung,  14,  59  and  74. 

The  author  attributes  the  inferiority  of   modern  to  ancient 

German  brick   buildings  to  the  use   of   coal   as  a    fuel    in 

firing  the  bricks. 

The  sulphur  contained  as  iron  pyrites.  Sec.  in  the  coal  is 
oxidised  and  taken  up  by  the  bases  in  the  bricks  with  the 
formation  of  sulphate  (compare  this  Journal,  1889.  988). 
If  the  bricks  contain  much  calcium  or  magnesium  car- 
bonates this  action  may  go  on  to  a  very  large  extent  and 
the  surface  may  absorb  as  much  a-  10  per  cent,  of  sulphuric 
acid.  A  portion  of  the  acid  separates  out  again  when  the 
tile  is  heated  in  a  reducing  atmosphere,  hut  in  most  modem 
kilns  an  oxidising  atmosphere  is  constantly  maintained. 
These  sulphates  disintegrate  the  brick  by  a  mechanical 
action  similar  to  that  of  water  upon  rocks,  they  deliquesce  in 
damp  weather,  and  on  drying  they  form  groups  of  cnstals 
which  press  upon  the  adjoining  particle-  of  the  brick. 
When  these  sulphates  are  present  in  any  quantity,  a- 
frequently  happens,  they  form  efflorescences,  and  are  often 
mistaken  for  nitrates  of  calcium,  &c. 

(lavs  in  which  the  proportion  of  lime  to  ferric  oxide  is 
large  do  not  burn  reddish  or  \ellowisli-brown,  but  acquire 
a  light  red  or  yellowish-grey  colour  owing  to  the  formation 
of  a  silicate  of  iron  alumina  and  lime  ;  when,  however,  die 
lime  is  combined  with  an  acid  which  is  not  decomposed  by 
silica  at  the  temperature  of  tiring,  only  a  ferric  aluminium 
silicate  is  formed  ;  such  bricks  are  reddish-brown  on  the 
surface,  and  preserve  their  normal  colour  in  the  interior. 
The  yellow  colour  may  be  restored  to  the  exterior  by 
reheating  in  a  reducing  atmosphere.  No  discolouration 
of  this  kind  can  of  course  occur  with  wood  firing.  Glaafljj 
facing  tile  are  subject  to  the  same  danger  of  disruption 
by  the  sulphates,  as  the  tiring  and  glazing  is  conducted  in 
an  oxidising  atmosphere  obtained  from  coal. — S.  Ii.  A.  A. 
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Modem  Majolica. 


Henhart.    Deutsche  Bauzeitung, 
1889,  39. 


The  author  distinguishes  three  varieties  of  majolica  ware 
according  to  the  fusibility  of  the  coloured  glazes.  The  first 
class  of  glaze  is  fired  at  the  temperature  of  a  gold  lustre ; 
the  mixture  used  in  English  relief  glazing  and  Linke's  glaze 
are  of  this  character ;  the  want  of  durability  ascribed  to 
it  by  Krell  may  be  obviated  by  selecting  a  glaze  adapted  to 
the  body,  and  by  sufficient  firing. 

The  second  class  of  glaze  is  fired  at  an  incipient  white 
heat  and  is  very  durable.  The  third  class  of  glaze  is  used 
by  various  French  manufacturers  at  the  temperatures 
employed  for  fine  earthenware ;  it  is  very  durable  and  either 
underglaze  or  overglaze  colours  may  be  applied  :  the  latter 
method  is  adopted  by  Deck  with  excellent  result-. 

English  productions  are  especially  censured  by  the  author 
on  account  of  the  frequent  crazing,  a  defect  easily  avoided 
with  the  fine  clays  in  use  here. — S.  B.  A.  A. 


PATENTS. 

Improvements  in  the  Manufacture  of  Terra  Cotta  or 
Porcelain  Castor  Bowls,  Knobs,  and  Handles.  F.  C. 
Clare,  Stechford.     Eng.  Pat.  9841,  June  15,  1889.     id. 

A  non-vitreous  glaze,  iu  the  form  of  any  varnish,  japan, 

gum,  or  lacquer,  is  used  instead  of  the  more  costly  vitreous 

glaze  commonly  applied. — E.  G.  C. 


Improvements  Belating  to  the  Enamelling  of  Articles  of 
Copper.  H.  H.  Lake,  Loudon.  From  A.  Gilbert,  Laeken, 
Belgium.     Eng.  Pat.  11,979,  July  27,  1889.     id. 

Copper  cooking  utensils  and  the  like  are  enamelled  internally 
with  a  composition  consisting  of  4  parts  of  felspar,  3  parts 
of  flint,  5  parts  of  borax,  and  2  parts  of  cryolite. — E.  G.  C. 


Improvements    in    Treating    or    Ornamenting    Glass   and 

Glass-ware.     M.  Lugar,  London.     From  C.  Lasalle  and 

C.  Mautter,  Paris,  France.     Eng.  Pat.  13,577,  August  28, 

1889.     id. 

Apertures  of  suitable  shapes  are  cut  or  otherwise  made  in 

the  articles  to  be  treated.     These  are  filled  iu  with   various 

coloured   glasses    or  other  materials,   which    may    project 

beyond  or  be  in  the  same  plane  as  that  of  this  portion  of  the 

body.     To  hold  the  inserted  glass  in  position,  cement  may 

be  used  or  preferably  clips  of  metal  placed  around  the  edges 

of  the  apertures  and  of  the  pieces  to  be  secured  therein. 

— S.  G.  K. 


IX-BUILDING-  MATEEIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

The  Action  ofAlhalis,  Alkaline  Earths,  Alkaline  Silicates, 
and  some  Saline  Solutions  on  Mica  ;  the  Formation  of 
Sodalite,  Amphigene,  Urthoclase,  Anorthite.  C.  aud  G. 
Friedel.    Compt.  Kend.  HO,  1170—1178. 

The  authors  propose  making  experiments  to  determine  the 
action  of  water,  containing  certain  alkaline  salts  in  solution, 
on  different  rocks,  the  experiments  being  made  at  an  elevated 
temperature  and  under  such  conditions  as  to  realise  most 
nearly  the  actions  which  occur  in  nature ;  at  present  the 
work  is  only  partially  completed. 

The  materials  to  be  acted  upon  are  heated  to  a  temperature 
of  500°  C.  in  a  thick  platinum-lined  steel  tube,  two-thirds 
filled  with  solution.      In  this  way  mica  and  potash  yielded 

sodium   and  potassum  nepheliue,  2  SiO., .  ALCX, .  \  V    f»0 ; 


when  sodium  chloride  is  also  present,  a  compound  of 
nepheline  and  sodium  chloride,  is  obtained  which  may  be 
represented  as  3  (2  Si02 .  AL03 .  Xa.,0)  .2  NaCl.  Silica,  potash 
aud  mica  yielded  orthoclase,  other  proportions  gave  leucite, 
4  Si02.  Al_.<  )3.K.,0.  Lime  and  mica  in  the  presence  of 
calcium  chloride  gave  anorthite. — A.  L.  S. 


Linoleum  Flooring.     Giinther.     Dingl.  Polyt.  J.  276, 
360—363. 

The  author  describes  the  arrangements  for  flooring  with 
linoleum  made  at  the  Duke  Ernst  seminary  at  Gotha. 
Most  of  the  floors  were  formed  of  a  bed  of  concrete  laid 
down  on  iron  supports,  levelled  and  smoothed ;  the  linoleum 
was  cemented  on  with  a  paste  of  rye  flour  and  turpentine, 
a  tight  fit  being  secured  by  pushing  the  ends  into  a  deep 
groove  in  the  skirting  board.  The  stairs  were  of  iron 
covered  with  concrete  and  artificial  stone ;  the  linoleum 
was  imbedded  in  the  steps  to  preserve  the  edges  The 
author  recommends  that  the  concrete  floors  in  similar 
buildings  should  only  be  roughly  levelled,  and  a  smooth 
surface  obtained  by  running  ou  a  layer  of  thin  plaster  and 
allowing  it  to  harden.  A  fireproof  flooring  is  thus  formed 
thi  cost  of  which  is  only  a  fraction  higher  than  that  of  a 
stained  wooden  flooring.  The  best  linoleum  will  last  for 
20  j  i  its.  It  soon  loses  its  characteristic  smell  if  well  aired, 
and  should  be  periodically  polished  with  a  mixture  of  wax 
and  turpentine. — S.  B.  A.  A. 


PATENTS. 


A  Composition  for  Arresting  or  Preventing  Derail  in 
Wood.  .1.  T.  MacMahon,  London.  Eng.  Pat.  13,203, 
August  21,  1889.     id. 

See  under  XVIII.,  C,  page        . 


An  Improved  <  '(imposition  for  use  in  and  in  connection 
with  the  Manufacture  of  Portland  Cement.  G.  Higham, 
Wouldham.     Eng.  Pat.  6855.  May  3,  1890.     id. 

The  patentee  mixes  2\ — 3  cwt.  of  chalk  or  limestone  with 
1  cwt.  of  mud  or  clay  and  8 — 12  chaldrons  of  fuel  such 
as  turf,  breeze,  or  charcoal,  moulds  into  bricks  and  burns 
in  a  kiln  to  produce  Portland  cement. — B.  B. 


X.-METALLURQY. 

Jiingst's  Experiments  on  the  Application  of  Ferro-silicon 
tn  tin'  Manufacture  of  Pig  Iron.     Dingl.  Polyt.  J.  276 

:U6— :i55. 

In  consequence  of  the  experiments  of  Turner  (this  Journal, 
1886,  289  and  606),  Bischof,  and  Gantier  (this  Journal, 
1889,791)  ou  the  influence  of  silicon  on  iron,  the  Union  of 
German  Smelters  and  the  Prussian  Minister  of  Public  Works 
commissioned  Jiingst  to  make  a  series  of  experiments  to 
test  the  possibility  of  producing  a  substitute  for  Scotch  pig 
by  the  addition  of  silicon  to  other  classes  of  iron,  and  to 
ascertain  the  best  proportions  of  ferro-silicon  for  economical 
production  and  the  influence  of  impurities  (S,  P.  Mn,  &c.) 
in  presence  of  silicon. 

The  materials  employed  by  Jiingst  in  his  experiments 
were  as  follows  : — («.)  Three  kinds  of  ferro-silicon  contain- 
ing respectively  5-3,  10" 4,  and  14' 3  percent,  of  silicon; 
(4.)  three  kinds  of  white  iron  with  0-85,  0-35,  and  0-33 
per  cent,  of  silicon,  3-54,  3-41,  and  0-52  per  cent,  of 
manganese,  3 '93,  3 '53,  and  2-76  per  cent,  of  carbon; 
1'07,  1'08,  and  0-91  per  cent,  of  phosphorus;  (c.)  three 
kinds  of  scrap  iron  containing  3 '38,  2*71,  and  2 '05  per 
cent,   of  silicon  ;   (d.~)   two  kinds  of  burnt   iron  :  (p.)  seven 
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varieties  of  grey  iron  containing  3-02  to  1*06  per  cent,  of 
silicon,  3'52  to  2-77  per  cent,  of  carbon,  2-01  to  0-44  per 
cent,  of  manganese,  1  ■  49  to  01  per  cent,  of  sulphur; 
(/.)  wrought  iron  scrap. 

Complete  analyses  were  made  of  each  variety,  which  was 
then  melted  down  separately,  its  influence  upon  various 
mixtures  was  then  observed. 

A  comparison  of  the  analyses  of  pig  iron  and  cast  iron 
before  and  after  remeltiug  shows  that  silicon  decreases 
irregularly,  the  average  loss  being  17  per  cent. ;  combined 
carbon  decreases  in  proportion  as  silicon  can  act  upon  it  ; 
an  increase  was  only  noted  when  burnt  iron  or  guy  iron 
containing  no  more  than  1'06  per  cent,  of  silicon  was 
melted  ;  in  eastings  of  a  mixture  of  grey  pigs  and  scrap  and 
burnt  iron  the  percentage  of  combined  carbon  remained 
remarkably  constant.  The  total  carbon  increases  in  almost 
all  cases  in  which  silicon  and  manganese  decrease,  these 
elements  protecting  the  carbon  from  oxidation.  Manganese 
always  decreases,  the  average  loss  being  29  per  cent.,  phos- 
phorus only  undergoes  very  tritliug  variations;  sulphur 
generally  increases,  when  this  increase  is  considerable  it  is 
due  to  the  sulphur  in  the  fuel.  The  presence  of  l- 55 — 
2 '25  per  cent,  of  silicon  decreases  the  tendency  of  the  iron 
to  absorb  gases,  a  small  percentage  of  silicon  on  the 
contrary  increases  this  tendency,  a  larger  percentage  leads 
to  the  formation  of  cavities. 

The  soundest  cast  iron  was  obtained  with  2 -24  per  cent, 
of  silicon,  with  an  increase  of  silicon  the  tendency  of  the 
castings  to  crack  on  cooling  is  diminished,  but  the  injurious 
influence  of  the  manganese  becomes  more  apparent.  The 
relation  between  absorption  and  contraction  renders  it 
probable  that  silicon  diminishes  the  contraction  by  causing 
the  combined  carbon  to  separate  out  as  graphite.  The 
small  absorption  and  contraction  of  iron  melted  with  ferro- 
silicou  renders  superfluous  the  use  of  large  "  gits  "  of  metal 
in  castiu".  The  experiments  show  that  castings  of  this 
class  possess  extraordinary  strength.  This  is  due  partly  to 
the  chemical  and  partly  to  the  structural  changes  effected 
by  the  silicon.  The  fractur;  is  characteristic,  a  sound 
tough  iron  showing  a  light  grey  network  of  close  meshes 
filled  with  a  dark  shiny  mass.  Jungst  considers  this  net- 
work to  be  a  steely  iron  containing  0  •  5  per  cent,  of  combined 
carbon,  and  the  interstitial  matter  to  consist  of  graphitic 
and  silicon  compounds  ;  the  former  occasion  the  great 
toughness  of  the  metal,  and  the  latter  conduce  to  the  great 
resistance  to  shock  and  to  the  slight  tendency  to  absorption. 
A  brittle  hard  iron  exhibits  a  drawn-out  radiatiug  appear- 
ance, in  soft  weak  irons  the  network  is  very  coarsely  meshed 
and  discontinuous. 

The  maximum  transverse  strength  does  not  depend  upon 
any  particular  percentage  of  silicon.  Nearly  the  same 
results  were  obtained  from  pigs  containing  1-22  to  3-07  per 
cent,  of  silicon,  but  the  best  results  are  only  obtained  when 
the  combined  carbon  lies  between  the  limits  0-49  and  0-69 
per  cent.,  ami  the  graphite  between  1-49  and  2  •  89  per  cent. ; 
the  latter  element  increases  the  malleability  and  the  deflec- 
tion. The  presence  of  over  3  per  cent,  of  silicon  or  of  over 
1  per  cent,  of  manganese  diminishes  the  transverse  strength  ; 
but  up  to'l  per  cent,  of  phosphorus  and  0-16  per  cent,  of 
sulphur  may  be  present  without  apparent  injury  to  the 
quality  of  the  metal. 

The  tensile  and  compressive  strengths  are  affected  in  the 
sama  manner  as  the  transverse  strength. 

The  resistance  to  shock  is  extraordinarily  great ;  a  cube 
of  1-2  in.  side  was  broken  by  11  blows,  the  work  done  by 
each  blow  amounting  to  B17  foot  pounds;  a  plate  1  metre 
square  and  20  millim.  thick  was  broken  by  24  blows  of  a 
ram  weighing  55  lb.,  the  last  blow  falling  5 '25  metres  ;  these 
specimens  contained  2-24,  2-57,  and  2-09  per  cent,  of 
silicon,  2-22, 2 -52,  and  1  ■  81  per  cent,  of  graphite,  and  0-45, 
0-89,  and  0- 55  per  cent,  of  manganese. 

Whereas  large  castings  made  from  mixtures  of  different 
brands  of  grey  pig  generally  contain  flaws,  &c.  and  are 
comparatively  -weak,  large  castings  (hydraulic  cylinders, 
&c.)  made  from  white  iron  and  ferro-silicon  generally  proved 
absolutely  flawless  and  of  remarkable  strength.  The  quality 
of  the  iron  was  evident  on  machining,  the  turnings 
occasionally  attaining  a  length  of  21  in. 


The  strength  is  about  50  per  cent,  in  excess  of  any  cast 
iron  in  use,  the  transverse  strength  averaging  over  23  tons 
aud  the  tensile  strength  over  14  tons  per  square  inch. 
Jungsl  concludes  that  Turner,  Ledebur,  Wood,  and  Gautier's 
statements  about  the  influence  of  silicon  on  iron  are,  in 
general,  well  founded,  and  he  further  draws  attention  to  the 
following  points  :  Before  adding  ferro-silicon  to  a  pig  iron 
its  composition  should  be  ascertained,  aud  the  amount  of 
ferro-silicon  added  must  be  proportionate  to  the  amount  of 
combined  carbon  and  graphite  present.  Ferro-silicon  should 
never  be  added  to  grey  pigs  or  to  other  iron  already  rich  in 
silicon. 

The  strength  of  the  iron  depends  as  much  upon  its 
structure  as  upon  its  chemical  composition.  This  structure 
is  developed  in  grey  pig  by  repeated  remelting,  but  the 
soundness  of  such  castings  is  always  doubtful.  As  large 
perfectly  sound  castings  of  great  strength  may  readily  be 
obtained  from  white  iron  and  ferro-silicon,  it  is  both  techni- 
cally advantageous  aud  economical  to  use  this  metal  for 
purposes  in  which  great  strength  and  soundness  are  essential. 
The  high  price  of  ferro-silicon  would,  however,  at  present 
prevent  its  application  to  common  castings. 

The  variety  of  ferro-silicon  most  advantageous  for  smelting 
purposes  is  that  containing  about  10  per  cent,  of  silicon  ; 
the  use  of  a  much  poorer  variety  (5  per  cent,  of  silicon) 
involves  the  introduction  into  the  metal  of  a  large  quantity 
of  manganese  which  deteriorates  the  quality  of  the  product. 
When  a  richer  variety  (14  per  cent,  silicon)  is  used,  very 
little  impurity  is  introduced,  but  it  becomes  necessary  to 
guard  against  the  setting  up  of  a  purely  local  action  by 
thoroughly  stirring  the  fluid  metal.  Care  must  be  taken 
that  not  more  than  1  per  cent,  of  manganese  or  of  phos- 
phorus aud  not  more  than  016  per  cent,  of  sulphur  are 
present ;  particular  care  should  be  taken  to  avoid  an  excess 
of  manganese. 

Ledebur  (Stahl  und  Eiseu,  1890,  4)  is  of  opinion  that 
silicon  only  acts  indirectly  upon  white  iron  by  converting  it 
into  a  species  of  grey  iron  which  is  superior  to  other  varieties 
because  of  its  greater  purity.— S.  B.  A.  A. 


The  Action  of  Carbon  Monoxide  on  Nickel.  I..  Motid, 
C.  Langer,  and  F.  Quincke.  Proc.  Cliem.  Soc.  1890 
(86),  112—113. 

When  carbon  monoxide  is  passed  over  finely-divided  nickel, 
such  as  is  obtained  by  reducing  nickel  oxide  by  hydrogen 
at  about  400s,  at  a  temperature  between  350°  aud  450°, 
carbon  dioxide  is  formed,  and  the  nickel  is  gradually 
converted  into  a  black,  amorphous  powder,  consisting  of 
carbon  and  nickel ;  the  composition  of  this  deposit  varies 
widely  with  temperature  and  time.  A  small  quantity  of 
nickel  can  thus  change  a  very  large  amount  of  carbon 
monoxide,  the  action  being  complete  aud  rapid  at  Hist,  and 
continuing,  although  at  a  diminishing  rate,  for  several  weeks. 
A  product  containing  as  much  as  85  parts  carbon  to  15 
parts  nickel  was  obtained.  Acids  only  partially  remove  the 
nickel ;  the  carbon  is  very  readily  acted  on  by  steam, 
carbon  dioxide,  and  hydrogen  without  a  trace  of  carbon 
monoxide  being  formed  at  a  temperature  of  350°. 

On  allowing  the  substance  to  cool  in  a  current  of  carbon 
monoxide,  it  was  noticed  that  the  flame  of  a  Hansen  burlier 
into  which  the  escaping  gas  was  introduced  became  luminous, 
and  when  the  tube  through  which  the  gas  passed  was 
heated,  a  deposit  of  nickel,  mixed  with  a  small  quantity  of 
carbon,  was  obtained.  The  authors  were  thus  led  to 
discover  the  existence  of  a  volatile  nickel  compound. 

To  prepare  this  compound,  a  combustion-tube  was  tilled 
with  nickel  oxide  and  this  was  reduced  by  hydrogen  at 
about  400°  ;  after  cooling  the  nickel  to  about  100  ,  pure 
dry  carbon  monoxide  was  passed  over  it  without  further 
heating,  and  the  issuing  gas  led  through  a  tube  placed  in  a 
freezing  mixture:  the  major  portion  of  the  nickel  com- 
pound condensed  as  a  colourless  liquid  ;  but  since  the  gas 
retained  about  5  per  cent.,  it  was  collected,  dried  and  again 
passed  over  the  metal.  When  no  more  liquid  condensed] 
the  nickel  was  again  heated  to  about  400'  in  a  slow  current 
of  pure  carbon  monoxide;  it  was  then  cooled  to  about  100c, 
and  again  submitted  to  the  action  of  the  gas. 
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Nickel  carbouoxide  thus  prepared  is  a  colourless  liquid, 
which  boils  at  43°  under  751  mm.  pressure  ;  its  relative 
density  at  17°  is  1-3185.  It  solidities  at  -  25°  to  a  mass 
of  needle-shaped  crystals.  Its  composition  is  represented  by 
the  formula  Ni(CO)4.  It  dissolves  iu  alcohol,  and  more 
readily  in  benzene  and  chloroform  ;  dilute  acids  and  alkalis 
have  no  action  on  it,  but  it  is  oxidised  by  concentrated 
nitric  acid.  It  reduces  an  ammoniacal  solution  of  cupric 
chloride,  and  also  causes  the  separation  of  silver  from  an 
ammoniacal  solution  of  silver  chloride.  It  interacts  with 
chlorine,  forming  nickel  chloride  and  carbon  oxychloride. 
It  is  decomposed  at  ISO' (in  boiling  aniline  vapour)  into 
nickel  and  carbon  monoxide.  The  atomic  weight  of  the 
deposited  metal  was  fouud  in  three  experiments  to  be 
58 '52 — 58 '64,  a  result  closely  corresponding  with  Russell's 
value,  58-74. 

Numerous  experiments  to  obtain  similar  compounds  with 
other  metals,  notably  with  cobalt,  iron,  copper,  and 
platinum,  led  to  negative  results.  On  experimenting  with 
specially  purified  cobalt,  in  the  beginning  a  slight  coloura- 
tion of  the  Bunsen  flame  into  which  the  gas  was  led  was 
noticed,  but  after  a  time  this  was  no  longer  observed. 
Commercial  cobalt  afforded  a  gas  which  deposited  a  mirror 
of  pure  nickel,  it  being  possible,  in  fact,  to  purify  cobalt 
from  nickel  by  carbonic  oxide.  The  nickel  mirrors  obtained 
by  heating  the  carbonic  oxide  compound  do  not  appear  to 
contain  any  trace  of  cobalt. 


PATENTS. 


Improvements  in  Machinery  and  Appliances  for  Separating 

and  Cleaning  Auriferous  and  other  Mineral  Ores    and 
Substances,  and  also  Precious  Stones,  from  their  Gangue 
and  other  associated  Refuse  Matter.     G.  M.  Edwards, 
London.     Eng.  Pat.  8147,  May  16,  1889.     8d. 
Rectahoulaii  channels  with  perpendicular  sides  are  placed 
at  an  inclination  of  one  in  six  between  upper  and  lower  ends. 
The  bottoms  of  the  channels  slope  at  an  angle  of  about  one 
in  four  for  a  distance  of  about  two  feet  and  then  rise    per- 
pendicularly to  a  height   of  about  8  in.,  this   arrangement 
being  repeated  to  the  end  of    each  channel.      Above  the 
sloping  floor  are  placed  wedge-shaped  blocks  so  shaped  that 
a  clear  passage  of  about  1  in.  iu  height  is  left,  along  which 
the  ore  and  water  are  made  to  flow.     Valves  are  placed  at 
the  end  of  each  slope  for  the  purpose  of  removing  deposited 
matter. — H.  K.  T. 


Improvements  in  the  Treatment  of  Waste  Pickle  from 
Galvanising  Works.  T.  Turner,  Birmingham.  Eng. 
Pat.  9225,  June  4,  1889.     8d. 

A  closed  fire-brick  furnace  is  used,  which  is  heated  from 
below,  and  is  furnished  with  working  doors,  and  with  a  pipe 
passing  through  the  upper  part  of  the  furnace  for  carrying 
away  the  regenerated  acid. 

The  bottom  of  the  furnace  is  made  of  large  fire-bricks  or 
iron  plates.  The  waste  liquor,  concentrated  if  necessary,  is 
introduced  from  above,  by  allowing  it  to  drip  or  trickle 
through  pipes  in  the  roof  or  sides  of  the  furnace.  The 
liquid  is  allowed  to  enter  at  such  a  rate,  that  it  distils  as 
fast  as  it  enters,  never  forming  more  than  a  shallow  bath  of 
liquid,  but  leaving  a  cake  of  more  or  less  basic  chloride  of 
iron,  which  fills  up  any  cracks  iu  the  bottom  of  the  furnace 
and  protects  the  bottom.  The  cake  is  then  broken  up  and 
heated  either  iu  the  same  or  in  another  furnace  to  a  some- 
what higher  temperature  not  exceeding  a  dull  red  heat, 
while  air  and  steam  are  passed  over  in  suitable  proportions. 
The  steam  should  be  used  only  iu  such  quantities  as  may  be 
necessary  to  prevent  ferric  chloride  distilling  in  the  form  of 
brown  fumes  with  the  acid  (see  also  this  Journal,  1890,  518). 

—J.  B.  C. 

Improvements  in  Galvanising  Iron  and  in  Utilising  the 
Waste  Acids  therefrom.  A.  G.  Greeuway,  Stafford. 
Eng.  Pat.  9680,  June  12,  1889.     id. 

The  iron  to  be  galvanised  is  first  treated  with  either  hydro- 
chloric or  sulphuric  acid,  in  order  to  clean  the  surface.  A 
solution  of  ferrous  chloride  or  sulphate  is  formed,  which  is 


at  first  retained  in  a  tank  and  then  transferred  to  a  second 
tank  in  which  a  solution  of  ammonium  sulphide  is  added  to 
saturation.  This  latter  is  the  ordinary  residual  product  as 
obtained  from  gas  works.  Ferrous  sulphide  is  thereby  pre- 
cipitated, and  may  be  separated  when  required.  The  iron, 
which  has  been  cleaned  as  described,  is  immersed  in  a 
solution  of  ammonium  chloride  or  sulphate  iu  the  second 
tank,  and  this  may  be  either  heated  or  used  cold.  The  iron 
is  then  immersed  in  melted  zinc  and  galvanised.  The 
solution  of  ammonium  chloride  or  sulphate  in  the  second 
tank  and  the  ferrous  sulphide  may  be  separated  by  filtration, 
and  the  solution  of  ammonium  chloride  or  sulphate 
evaporated  to  form  commercial  salts  of  ammonium.— J.  B.  C. 


An  Improved  Process  and  Apparatus  for  the  Amalgamation 
of  Gold  and  Silver  contained  in  their  Ores.  '][.  Cave, 
London.  Eng.  Pat.  10,274,  June  24,  1889.  Sd. 
The  finely  pulverised  ore  is  heated  in  contact  with  mercury 
vapour.  It  is  then  placed  in  a  boat-shaped  rocking  vessel, 
togetherwith  mercury  and  mineral  acid.  When  the  mercury 
is  sufficiently  rich,  it  is  squeezed  in  the  usual  way.  Tho 
preliminary  treatment  with  mercury  vapour  may  be  omitted. 

— H.  K.  T. 


Improvements  in  the  Treatment  of  Blast-Furnace  Slag  and 
other  Slags,  and  in  the  Apparatus  therefor.  T.  Hydes, 
Sheffield.     Eng.  Pat.  10,835,  July  5,  1889.     8d. 

Moi/TEN  slag  is  conveyed  by  a  conductor  on  to  the  top  of  a 
cone-shaped  distributor  and  meets,  at  the  edge  of  the  latter, 
with  an  air  or  steam  blast,  or  combination  of  both,  which 
spreads  it  into  a  thin  sheet.  It  then  falls  through  zig-zag 
tubes  surrounded  by  water. — H.  K.  T. 


Improvements  in  the  Treatment  of  Blast-Furnace  Slag 
and  other  Slags,  and  in  the  Apparatus  used  therein. 
T.  Hydes,  Sheffield.  Eng.  Pat.  10,836,  July  5,  1889.  6d. 
The  molten  slag  passes  between  a  pair  of  rollers,  which 
spread  it  into  a  thin  sheet.  It  then  passes  over  an  inclined 
plane,  becoming  cooled  and  brittle,  and  is  crushed  more  or 
less  to  powder  by  a  second  pair  of  rollers.  The  second 
pair  of  rollers  may  be  placed  vertically  below  the  first  pair, 
in  which  case  the  inclined  plane  may  be  omitted.  The 
rollers  and  inclined  plane  are  hollow,  and  water  is  passed 
through  them.— H.  K.  T. 


Improvements  in  Extracting  Precious  Metals  from  their 
Ores,  and  in  Means  and  Apparatus  emploi/ed  therein. 
S.  Trivick,  London.  Eng.  Pat.  11,883,  July  2'6,  1889.  8d. 
This  is  a  process  for  leaching  roasted  ores  to  be  used  with 
the  apparatus  described  in  Eng.  Pat.  11,882  of  concurrent 
date.  The  ores  are  treated  with  a  leaching  fluid  heated  to 
150°  F.  composed  of  sodium  chloride  solution  of  sp.  gr.  1,150, 
to  which  is  added  one-eighth  per  cent,  of  neutral  chloride  of 
copper.  The  clear  liquor  is  treated  with  a  liquor  prepared 
by  boiling  35  1b.  of  lime  and  18  11).  of  sulphur  with  100 
gallons  of  water  until  a  specific  gravity  of  1,050  is  reached. 
Sodium  chloride  is  then  added  until  the  specific  gravity  is 
1,100.  Sufficient  of  this  liquor  is  added  to  precipitate  the 
gold  and  silver  only.  The  clear  liquid  is  then  drawn  off  and 
the  copper  iu  it  is  precipitated  by  a  further  addition  of  the 
above  liquor,  and  is  used  in  a  fresh  roasting  operation. 
The  clear  liquor  is  theu  pumped  into  a  tank  to  be  used 
again  for  leaching.  The  plant  consists  of  the  following 
apparatus: — A  roasting  furnace;  a  chamber  connected 
therewith,  in  which  are  coils  of  pipes  packed  in  sand  and 
supplied  with  water  to  be  used  for  heating  leaching  liquor, 
&c. ;  a  tank  over  the  furnace  for  evaporating  leaching 
liquor;  a  pan  for  preparing  precipitating  liquor;  filter  beds 
composed  of  basket-work  and  moss  with  canvas  above  anil 
below;  a  mixing  vessel  provided  with  stirrers  and  precipi- 
tating tanks,  &C,  all  connected  by  suitable  pipes  anil  \al\es. 

—II.  K.  T. 
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Improvements  in  the  Manufacture  of  Jngot  Iron  and  Steel. 

T.    rwynam,    Loudon.       Kng.    Pat,    12,500,   August   7, 

1889.  id. 
The  yield  of  metal  for  each  blow  when  working  the  lies-,  mer 
process  may  be  increased  by  adding  to  the  charge  iron  oxide 
in  the  form  of  scale  or  ore,  mixed  with  not  less  than  one- 
fifth  its  weight  of  carbon.  The  mixture  may  be  in  the  Eorm 
of  powder,  but  is  preferably  made  up  into  bricks  with  tar 
and  subjected  to  a  preliminary  coking.  The  iron  ore,  if  used, 
should  be  not  too  siliceous,  and  both  it  and  the  carbonaceous 
matter  (coal  or  coke)  should  !"■  as  free  as  possible  from 
sulphur,  but  the  presence  of  phosphorus  is  not  objectionable. 
When  a  manganiferous  ore  is  used,  manganese  is  reduced  to 
some  extent,  but  is  mostly  rc-oxidiscd. 

The  mixture  is  added  at  that  stage  of  the  blow  when  the 
silicon  aud  about  one-third  of  the  carbon  have  been  burnt 
out,  or  it  may  be  charged  into  the  converter  with  the  lime, 
aud  the  molten  pig  iron  subsequently  run  in  upon  it. 

In  working  charges  of  five  tons  of  pig  iron  with  7 — 10  per 
cent,  of  iron  scale  made  into  bricks  containing  about  30  per 
cent,  of  carbon,  the  patentee  has  found  that  the  yield  of 
ingots  has  increased  by  fully  5  per  ceut.,  consequent  on  the 
reduction  of  the  iron  of  the  scale  added,  while  the  length  of 
the  after-blow  has  been  lessened. — B.  B. 


Improvements  in  Extracting  Metals  from  their  Ores,  and 
Apparatus  therefor.   li.  Welford,  Sunderland.     Kng.  Pat. 

12,525,  August  8,  1889.     8d. 

This  is  an  apparatus  in  which  the  filtration  of  the  liquor, 
after  the  usual  chlori nation  process,  is  carried  on  in  the 
chlorinating  vessel  itself.  It  consists  of  a  rotating  barrel 
with  hollow  trunnions.  One  trunnion  is  connected  with 
tanks  supplying  water  and  acid,  aud  with  a  compressed  air 
supply,  if  necessary.  The  other  trunnion  is  suitably  con- 
nected, on  the  one  hand,  with  a  filter-bed  placed  in  the 
lower  side  of  the  barrel,  and  also  with  precipitating  vessels, 
&c.  Ore  and  chloride  of  lime  are  charged  into  the  vessel 
through  a  hopper ;  the  door  is  then  closed,  acid  and  water 
admitted,  and  the  vessel  rotated.  After  the  ehlorination  is 
complete  the  barrel  is  placed  so  that  the  filter  is  undermost 
aud  the  valve  connected  with  the  filter-bed  is  opened,  the 
barrel  being  made  to  oscillate  to  prevent  the  mass  "  packing." 
When  all  the  liquor  has  been  drawn  off  the  door  is  opened 
and  on  rotating  the  barrel  the  exhausted  ore  falls  out. 

— H.  K.  T. 


Improvements  in  or  connected  with  the  Manufacture  of  Iron 
iiml  Steel,  and  in  the  Utilisation  therefor  of  Waste 
Products.  J.  C.  Bromfield,  Hove.  Eng.  Pat  12,839, 
August  14,  1889.     id. 

Coal  or  coal-dust  aud  the  waste  from  tin  plate  works, 
"  that  is,  the  cuttings  from  the  plates  which  are  subsequently 
tinned  and  the  slag  from  the  tips,"  are  ground  together  in 
the  proportion  of  1 — 2  tons  of  coal  to  1  ton  of  waste,  alumina 
with  lime  or  its  carbonate  added  if  much  silica  be  present  in 
the  waste,  and  the  whole  mixed  with  petroleum  or  other 
liquid  fuel ;  5 — 20  per  cent,  of  hydraulic  cement,  carbonate 
of  lime,  magnesian  lime,  or  lime  are  then  worked  in,  aud  the 
materia]  moulded  into  bricks  or  other  forms.  "Silica  and 
liquid  fuel  may  be  added  during  the  process  of  mixing 
where  it  is  required  to  produce  oxygen  in  the  retort."  The 
moulded  material  is  coked  in  a  retort  similar  to  that 
described  in  Eng.  Pat.  5122  of  1881,  "  whereby  practically 
the  whole  of  the  sulphur  and  phosphorus  is  eliminated." 
(If  the  bricks  are  only  to  be  used  as  a  fuel  in  iron  anil  steel 
manufacture  the  tin  plate  waste  may  be  omitted.)  The 
retorl  is  made  in  two  parts,  the  upper  of  fireclay,  the  lower 
of  wrought  iron,  and  the  introduction,  coking,  and  with- 
drawal of  the  material  takes  place  continuously.  The 
In  irks  hi  mixed  fuel  and  waste,  after  coking,  are  ready  to 
be  smelted  for  tin-  production  of  iron  and  steel. — B.  B. 


Improvements  in  Refining  ami  Separating  Precious  Metals. 
I'.  Dode,  Paris,  France.  Kiil'.  Pat.  14,357,  September  11, 
1889.     8</. 

Tin:  material,  consisting  of  a  mixture  of  gold,  platinum, 
silver,  copper,  and  tin  is  dissolved  in  aqua  regia,  half  the 
acids  arc  evaporated  and  water  equal  to  three  times  the 

weight  of  the  acids  used  is  added.  The  liquid  is  then 
placid  in  a  form  of  separating  funnel,  and  ether,  chloroform, 
or  glycerins,  &c,  are  added,  using  300  grins,  for  every 
100  grins,  of  metal.  After  all  the  gold  is  extracted  the 
ethereal  solution  is  drawn  off,  a  solution  of  salt  is  added 
to  the  residue  to  precipitate  all  the  Bilver,  and  the  platinum 
is  extracted  from  the  solution  by  means  of  "essence  of 
lavender,  turpentine,  or  thyme"  in  a  manner  similar  to 
thai  used  for  the  gold.  Finally  the  tin  is  precipitated  by 
means  of  ammonia  and  the  clear  solution  evaporated  for 

the    sake    of     the    copper,       The    gold     and     platinum    are 

obtained  from  their  solutions  by  distilling  the  solvents. 

— H.  K.  T. 


Process  for  the  Production  of  Solutions  of  the  Chlorides 
of  Nickel  and  Cobalt  and  other  Metals  from  the  Ores 
or  Products  containing  these  Metals.  W.  1..  Wise, 
London.  From  B.  Natusch,  Niederlosnitz,  Germany. 
Kng.  Pat.  19,334,  December  2,  1889.     id. 

See  under  VII.,  page  805. 


improvements  in  tin-  Wei  Method  of  Extracting  Gold 
from  finely  divided  Auriferous  Quartz  Ores  and  other 
auriferous  Ma/trial,  and  in  Apparatus  therefor.  K. 
Brown  and  G.  H.  Irvine,  Brisbane,  Queensland.  Eng. 
Pat.  237,  January  6,  1890.     8d. 

This  invention  consists  in  the  treatment  of  finely  divided 
auriferous  quartz  with  gaseous  chlorine  or  a  solution  of 
chlorine  in  water,  in  vacuo,  and  in  the  retention  of  the 
vacuum  during  ehlorination.  The  operation  is  conducted 
in  a  fixed  vessel  provided  with  a  stirrer  or  in  a  rotating 
barrel.  The  ore  and  water  are  first  introduced,  the  vessel 
closed  and  exhausted  and  the  chlorine  then  allowed  to 
enter  slowly,  but  not  in  sufficient  quantity  to  entirely  destroy 
the  vacuum.  The  liquor  is  then  drawn  off  and  treated  in 
the  usual  way. — H.  K.  T. 


An  Improved  Amalgamator  for  the  Extraction  of  Gold 
and  Silver  from  the  Ore  In/  the  Action  of  Mercury. 
C.  Pfeiffer,  London.  Eng.  l'at.  1794,  February  :t, 
1890.      6</. 

This  apparatus  consists  of  two  cylinders, within  the 

other,  the  outer  one  fixed,  the  inner  one  rotating.  The  two 
cylinders  communicate  through  a  number  oi  radial  ports 
in  the  bottom  of  the  inner  cylinder.  Mercury  is  first 
poured  into  the  inner  cylinder  and  is  caused  by  the  centri- 
fugal force  to  fill  the  annular  space  between  the  two 
cylinders.  The  ore,  mixed  with  water,  is  then  poured  in 
and  under  the  action  of  centrifugal  force  finds  its  way 
through  the  mercury  column. — II.  K.  T. 


A  Method  for  obtaining  Uniform  Products  from  the 
Thomas  Convertor,  Siemens?  Open  Hearth,  or  other 
Huso  Furnaces.  L.  Pszczolka,  Graz,  Austria.  Kug. 
l'at.  :;TS'_'.  .March  10,  1890.     4</. 

"  Tin;  object  of  this  invention  is  to  prevent  the  variations 
arising  in  the  quality  of  the  metal  produced  from  all  kinds 
of  furnaces  prepared  in  the  basic  manner."  "The  object  is 
attained    by   causing  the   combinations   of  oxides  of  iron, 

which  are  tor I  in  tin-  metal   product  d  as    aforesaid  to  be 

scorified  by  the  addition  of  substances  containing  silicic  acid 
(SiOj)  instead  of  reducing  them  by  carbon,  manganese  or 
silicon  or  like  additions,  by  which  a  soft  iron  is  made, 
which  can  never  be  brought  to  the  same  degree  of  carbonisa- 
tion as  the  main  part  of  the  metal  producing  inequality  or 
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variation  in  the  products  of  basic  pine,  ss<  s  especially  in  the 
harder  qualities/'  The  metal,  lined  in  the  usual  manner,  is 
run  in  illiquid  state  into  a  suitable  caldron  previously  heated 
or  into  an  oxidising  smelting  furnace.  During,  before  or 
after  pouring  in,  there  is  added  a  considerable  quantity  of 
silica  in  the  form  of  slag,  glass,  quartz,  &c.  This  combines 
with  the  oxides,  forming  a  slag.  When  the  darkening  of  the 
slag  becomes  stationary  the  operation  is  complete.  The 
quantities  of  silica  required  vary,  as  also  the  duration  of  the 
process.  The  metal  is  then  recarbonised  in  the  same  vessel 
before  easting  or  it  is  run  into  an  ordinary  pan  for  re- 
carbonisation.  For  producing  malleable  iron  the  decarhuretted 
and  dephosphorised  metal  is  freed  from  oxides  according  to 
the  above  described  process  and  then  east  without  the 
addition  of  any  recarbouising  materials. — J.  1!.  C. 


A  Method  for  Producing  Iron  or  Steel  from  Ores  and  other 
Materials  containing  lion.  ,1.  von  Ehrenwerth,  Austria. 
Eng.  Pat.  4386,  March  20  1890.  6c?. 
Iron  ore  and  a  highly  carbonised  iron  are  brought  together 
at  a  high  temperature.  The  ore  is  reduced  at  the  expense 
of  the  carbon  of  the  metal.  The  latter  is  then  recarbonised 
by  contact  with  carbon  and  a  further  quantity  of  ore  is 
added.  The  operation  is  best  conducted  on  the  hearth  of  a 
Siemens  furnace,  the  iron-containing  materials  being  added 
in  a  fluid  state  to  the  metal  bath.  When  the  carbon  of  the 
latter  is  exhausted  it  is  run  out  into  a  small  shaft  furnace 
containing  coke  or  charcoal.  It  is  then  returned  to  the 
Siemens  furnace  and  a  fresh  portion  of  ore  is  added.  When 
a  sufficient  quantity  of  metal  has  been  obtained,  it  is 
recarbonised  in  part  or  whole  and  cast  in  the  usual  way. 
Instead  of  working  intermittently,  the  ore  and  carbon  may 
be  supplied  continuously,  the  process  only  being  interrupted 
for  the  removal  of  slag.—  H.  K.  T. 


Improvements  in  Processes  for  obtaining  Chromium  and 
Chromium  Alloys.  A.  K.  Eaton  and  K.  A.  Vanderbilt, 
Brooklyn,  U.S.A.     Eng.  Pat.  5003,  March  13,  1890.      Id. 

A  chromite  is  first  formed  by  heating  together  to  a  white 
heat  equivalent  proportions  of  potassium  bichromate  and 
the  sulphate,  preferably  that  of  the  metal  whose  chromite 
it  is  desired  to  obtain.  The  metals  best  fitted  for  this 
purpose  are  iron,  copper,  tin,  and  zinc.  The  chromite  is 
then  reduced  by  heating  with  carbon  or  a  carbonaceous 
substance  such  as  sugar,  an  alloy  of  chromium  and  the 
metal  selected  resulting.  The  latter  may  then  be  removed 
by  a  suitable  solvent  yielding  metallic  chromium.  The 
metal  best  adapted  for  the  preparation  of  pure  chromium  is 
zinc,  which  can  be  dissolved  out  from  the  alloy  by  means  of 
nitric  acid.  With  other  metals  the  chromium  alloys  obtained 
are  themselves  valuable;  thus  copper  and  chromium  give  a 
good  chromium  bronze  ;  iron  and  chromium  yield  a  hard 
alloy  capable  of  taking  a  high  polish ;  while  tin  and 
chromium  give  a  product  which  when  further  diluted  with  tin 
is  said  to  resemble  silver. —  B.  B. 


Imprnccmciils  in  Apparatus  for  the  Production  and 
Application  of  Gases  for  Metallurgical  ami  other 
I'm  poses.  J.  J.  Shedlock,  New  Barnet,  and  J.  J.  Mel- 
drum,  Manchester.     Eng.  Pat.  6S64,  May  3,  1890.     Gd. 

This  invention  has  for  its  object  the  economical  production 
of  a  continuous  supply  of  reducing  and  heating  gases  in 
which  the  proportions  of  carbonic  oxide  and  hydrogen  may 
be  properly  regulated,  with  special  reference  to  the  process 
described  in  Eng.  Pat.  15,504  of  1884.  A  mixture  of  steam 
ami  air  are  forced  into  a  large  condensing  chamber  by 
means  of  a  steam  injector  and  after  condensation  of  any 
desired  proportion  of  the  steam,  the  remaining  gases  are 
conveyed  into  a  superheater,  there  raised  to  a  high  tem- 
perature and  introduced  under  considerable  pressure  into 
a  gas  producer ;  the  producer  gas  is  then  forced  into  a  bath 
of  molten  metal  simultaneously  with  the  finely-divided  ore 
under  treatment  ;  the  metals  in  the  ore  arc  reduced  and 


all<>,\  with  the  metal  in  the  bath.  The  superheater  and 
boiler  are  likewise  heated  by  gaseous  fuel  from  a  producer 
supplied  with  air  and  steam  by  an  injector  or  mechanical 
blower.— S.  li.  A.  A. 


Improvements  in  and  Preparation  of  Materials  for  Use  in 
Converting  Iron  or  Low  Steel  into  High-grade  Steel  by 
flic  Cementation  Process.  F.  G.  Bates,  Philadelphia, 
U.S.A.     Eng.  Tat.  7820,  May  20,  1890.     id. 

Mild  steel  or  wrought  iron  is  converted  into  high  carbon 
steel  by  the  cementation  process,  using  the  patentee's 
composition  consisting  of  80 — 100  parts  of  carbon  and 
5 — 10  of  cryolite  in  the  case  of  mild  or  Bessemer  steel,  with 
the  addition  of  10 — -20  parts  of  slaked  lime  for  wrought 
iron,  and  5 — 10  parts  of  rosin  or  carbonate  of  soda  for 
malleable  cast  iron.  After  heating  as  in  the  ordinary 
cementation  process  the  articles  treated  are  preferably 
cooled  rapidly.  Metal  thus  prepared  is  capable  of  being 
hardened  and  tempered,  and  is  suitable  for  cutting-tools ; 
plates  partially  converted  may  be  used  as  compound  armour- 
plates. 

Of  the  ingredients  necessary,  the  cryolite  may  be  replaced 
by  other  fluorine  compounds  and  the  slaked  lime  by  other 
hydrated  substances,  while  the  carbon  may  be  in  the  form  of 
coke  or  charcoal ;  it  is  preferable  to  use  the  residue  obtained 
by  charring  crude  petroleum,  by  allowing  it  to  fall  in  a  slow 
stream  into  a  heated  retort ;  failing  this,  crude  petroleum 
may  be  used  directly  as  an  ingredient  in  the  cementation 
mixture. — B.  B. 


XI.-ELECTKO-CHEMISTRY  AND  ELECTRO- 
METALLURaY. 

The  Separation  of  Copper  from  Arsenic  bij  Electrolysis. 
L.  W.  McCay.     Chem.  Zeit.  14,  509. 

See  under  XXIII.,  page  822. 


PATENTS. 


Improvements  in  the  Manufacture  of  Elements  for  Voltaic 
Batteries.  D.  G.  FitzGerald,  London.  Eng.  Pat  4071, 
April  15,  1885.     Amended  May  24,  1890.     8d. 

Tins  is  the  amended  patent,  for  Lithanode  plates.  A 
lead  oxide,  such  as  litharge,  is  mixed  with  a  salt  which 
is  decomposed  by  the  oxide  with  the  production  of  an 
insoluble  salt  of  lead,  so  causing  the  whole  to  set.  Such  a 
salt  is  the  sulphate  of  ammonia.  The  mixture  is  placed 
in  a  frame  or  mould  and  strongly  compressed.  A  little 
slagwool,  pumice,  or  such  material  may  he  added  to  increase 
the  porosity.  The  grey  plates  are  made  preferably  by 
pasting  each  face  of  a  thin  sheet  of  lead.  The  electrolyto 
in  which  the  plates  are  formed  is  preferably  a  solution  of 
sulphate  of  magnesia.  The  brown  plates  are  charged  and 
discharged  several  times  in  the  above  electrolyte,  and  then 
in  dilute  sulphuric  acid  for  a  number  of  times  depending  on 
their  porosity.  Before  the  electrolytic  treatment,  the  brown 
plates  are  preferably  formed  superficially  by  the  action  of 
sodic  or  magnesic  hypochlorite.  This  may  be  done  by 
placing  them  in  a  tank  containing  hot  water  and  some 
calcined  magnesite ;  then  by  passing  chlorine  through,  the 
magnesic  hypochlorite  is  produced  and  effects  the  required 
superficial  action. 

In  the  amended  specification  the  third  claim  has  been 
erased,  viz. : — "  The  herein  described  process  of  peroxidising 
plates,  or  masses,  of  lead  which  has  been  caused  to  'set' 
as  herein  described,  by  submitting  them  to  the  oxidising 
action  of  chlorine  in  the  presence  of  water,  substantially  as 
specified."     (See  also  this  Journal,  1887,  558.)— E.  T. 
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Improvements  in  Electrical  Accumulators  or  Secondary 
/latteries.  F.  Bosshardt,  Manchester.  From  R.  F. 
Yerdier,  Brussels,  Belgium.  Eng.  Pat.  8973,  May  30, 
1889.     8d. 

Thk  chief  features  of  this  patent  are  the  composition  of  the 
active  substance  and  of  the  electrolyte.  The  former  is  a 
mixture  of  "oxide  of  lead,  litharge  or  red  lead  "  with  a  vege- 
table siccative  oil,  or  glycerin  and  water.  The  plate  is  pasted 
with  this  mixture,  and  the  paste  is  compressed  and  furnished 
with  perforations.  When  hardened  sufficiently  it  is  put  into 
the  cell,  resting  on  a  horizontal  perforated  support,  with  a 
sheet  of  some  such  material  a--  asbestos  between.  For 
forming,  the  electrolyte  is  a  solution  of  an  alkaline  sulphate, 
but  for  after-use  an  acid  electrolyte  is  used.  The  remainder 
of  the  pateut  refers  to  minor  details  of  arrangement  and 
construction  of  the  electrodes. — E.  T. 


Improvements  in  Electric  Batteries.  H.  H.  Lake,  London. 
From  C.  A.  Hussey  and  E.  II.  Brown,  New  York,  fJ.S.A. 
Eng.  Pat.  10,695,  July  2,  1889.     Sd. 

In  this  two-fluid  battery  a  horizontal  porous  partition  is 
employed  and  the  preferable  mode  of  obtaining  this 
horizontal  arrangement  is  by  using  a  porous  cup-shaped 
vessel,  the  sides  of  which  have  been  rendered  non-porous 
either  in  the  manufacture  or  by  the  application  of  some 
substance  such  as  paraffin.  The  cup  is  also  provided  with 
lugs  liv  means  of  which  it  can  be  supported  by  the  walls  of 
the  containing  vessel. 

The  containing  vessel  is  made  witli  a  large  spout  through 
which  the  necessary  materials  can  either  be  put  into  or 
withdrawn  from  the  vessel. — B.  T. 


Improvements  in  Electric  Batteries.  H.  H.  Lake,  London. 
From  C.  A.  Hussey  and  E.  H.  Brown,  New  York,  I  .S.A. 
Eng.  Pat.  10,696,  July  2,  1889.     Sd. 

The  invention  is  an  improvement  in  the  construction  of 
those  cells  employing  a  solution  of  a  copper  salt.  The  zinc 
is  placed  at  the  top  of  the  cell,  suspended  in  a  porous  cup 
but  without  touching  it.  The  negative  electrode  is  at  the 
bottom.  Below  the  porous  cell  is  a  perforated  disc  of  some 
such  metal  as  iron,  which  can  decompose  any  of  the  copper 
salt  that  may  diffuse  upwards,  before  it  can  reach  the  zinc. 
The  latter  has  a  groove  round  its  top  surface  to  contain 
mercury. — E.  T. 


Improved  Apparatus  for  Extracting  Gold  and  Silver  from 

their  Ores  by  Electrical  Amalgamation.     G.  Button  and 

W.    E.    Wyeth,    Cambridge,    South    Africa.     Eng.    l'at. 

10,822,  July  4,  1889.     id. 

The   ore,   suspended   in    water,   is    made  to   travel  across 

channels  containing  mercury.     The  channels  form  part  of  a 

table  coveted  with  copper.     Above  them  are  placed  metallic 

brushes  suspended   so  as  to  have  a  to-and-fro  motion.     The 

table  is  connected  with  the  negative  pole  of  a  dynamo;  the 

brushes    with    the    positive   pole.     The  ore   and    water  are 

made  to  flow  over  flat   plates  before   and  after  passing  over 

the  corrugated  table.     The  plates  and  table  are  coated  with 

gold,  burnt  in. — H.  K.  T. 


Manufacture  of  Elements  or  Plates  for  Secondary 
Batteries.  J.  H.  Johnson,  London.  From  A.  1..  Hiker. 
New  York,  U.S.A.      Fug.  l'at.  11,070,  July  9,  1889.     8</. 

In  order  to  retain  the  active  material  a  grid  or  plate  of  lead 
is  cast  with  holes  of  such  a  shape  that  they  have  a  larger 
area  on  one  side  than  on  the  other.  These  holes  are  then 
packed  with  the  active  material  and  tlie  plate  is  folded  on 
itself,  so  that  the  large  ends  of  the  holes  arc  inside  and  the 
conical  wedge  of  lead  oxide  cannot  possibly  fall  out.  A 
sheet  of  absorbent  material,  such  as  asbestos,  may  be  placed 
in  the  fold  in  order  to  increase  the  capacity  of  the  plate  by 
exposing  more  surface  to  the  action  of  the  electrolyte, 

—IS.  T. 


Improvements  in  and  Connected  with  the  Manufacture  of 

Iron  and  Steel.     T.  Parker,  Wolverhampton.     Eng.  Pat. 
11,393,  July  1G,  1889.     4d. 

Ikon  is  dissolved  by  hydrochloric  or  sulphuric  acid,  the 
solution  neutralised  by  an  alkali,  and  the  liquid  used  as  the 
electrolyte  of  a  bath  in  which  the  anode  is  iron  in  the  form 
of  borings,  turnings,  or  scrap,  and  the  cathode,  preferably 
iron,  shaped  to  tit  the  containing  vessel.  With  a  difference 
of  potential  of  1*5 — 2  volts,  iron  is  continuously  dissolved 
from  the  anode  and  re-deposited  on  the  cathode.  The 
metal  thus  obtained  is  said  to  be  free  from  the  impurities 
that  impair  its  value  for  making  high  class  iron  and  steel. 

— B.  B. 


Improvements  in  the  Formation  of  Electrodes  for  Use  in 

Primary  and  Secondary  Electric  Batteries.  L.  Epstein, 
Berlin,  Germany.  Eng.  Pat.  350,  January  8,  1890.  8d. 
lii  c  IXODES  of  plain,  grooved,  or  corrugated  lead  are  boiled 
for  some  time  in  a  weak  solution  of  an  acid  or  salt  that  has 
the  power  of  dissolving  lead  ;  such,  for  example,  as  dilute 
nitric  acid,  carbonate  of  soda,  &c.  They  are  then  dried  by 
exposure  to  the  air.  These  are  then  made  into  positives 
by  forming  in  the  usual  way  in  an  electrolyte  of  sulphuric 
acid,  or  a  suitable  sulphate,— a  little  acetic  or  simil 
being  added.  Negatives  are  produced  from  positives  made 
as  above,  by  a  second  forming  process,  with  the  current 
passing  in  the  reverse  direction.  Such  electrodes  are  said 
to  have  large  storage  capacity,  rate  of  output,  anil  durability, 
and  to  require  very  little  time  and  no  reversals  for  the 
process  of  formation. — E.  T. 


Improvements  in  Electric  Batteries.  11.  H.  Lake,  London 
From  the  Crosbv  Electric  Company,  New  York,  U.S.A. 
Eng.  Pat.  3924,  March  12,  1890.     6<f. 

In    a    zinc    containing-jar,    preferably    amalgamated,    is 

placed  a  carbon  pencil  insulated  by  hard  rubber  rings.  The 
spa  ■  between  the  carbon  and  the  zinc  jar  is  packed  with 
cotton  waste  or  other  spongy  material  prepared  as  follows  : 
It  is  first  soaked  in  strong  sal-ammoniac  and  then  squeezed 
out,  the  greasy  matters  being  thereby  removed ;  it  is  then 
once  more  saturated  and  packed  between  the  zinc  and  the 
carbon.  There  should  be  crystals  of  sal-ammoniac  adhering 
to  it.  Connexion  is  preferably  made  with  the  carbon  by  u 
cap  of  tin-lead  alloy  cast  on.  — F.  T. 


Improvements  in  Secondary  Voltaic  Batteries.  II.  T. 
Cheswright,  Carcassonne,  France  Knu'-  Pat.  Ins7, 
March  15,  1890.     6</. 

Lbad  tubing  of  round  or  other  convenient  section  is  made 
in  the  usual  way  except  that  it  is  furnished  with  longitudinal 
ribs  as  shown.  Lengths  of  this  tubing  are  placed  hori- 
zontally one  above  the  other,  in  a  suitable  supporting  frame; 


Ki.kl'Trode  foe  Sec  onhaky   Batteries. 

A  plate  is  thus  formed  with  a  number  of  grooves  on  each 
face.    Into  these  grooves  the  active  material  is  pasted.    The 

supporting  frame  has  a  projecting  lug  or  bracket  with  a 
short  transverse  piece  of  tube  at  its  end.  When  all  the 
positives  or  negatives  are  placed  in  position,  these  short 
pieces  of  tube  come  into  line  so  that  a  bolt  can  1h  pat 
through  the  whole  series,  and  by  tightening  the  nut  on  this 
bolt  the  whole  can  he  (irmly  bound  together.     The  pieces  of 
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tube  are  of  such  a  length  that  when  so  tightened  up  the 
various  plates  will  be  the  correct  distance  apart.  Such 
electrodes  are  said  to  have  great  strength  and  yet  to  be 
very  light.— E.  T. 


Improvements  in  the  Profess  of  Bleaching  Fibrous  Material 
by  the  Aid  of  Electricity.  C.  Kellner,  Vienna,  Austria. 
Eng.  Pat.  5054,  April  1,  1890.     Sd. 

See  under  VI.,  page  804. 


An  Improved  Insulating  Compound..  H.  H.  Lake,  London. 
From  A.  A.  Kundson,  Brooklyn,  U.S.A.  Eng.  Pat. 
5730,  April  15,  1890.     id. 

This   compound   consists  of  about  equal  parts   of   shellac 
or  its  equivalent,  and  carbolic  acid. — E.  G.  C. 


Improvements  in  Secondary  Batteries.  G.  Barker,  Bir- 
mingham. From  II.  Woodward,  Toronto,  Canada.  Eng. 
Pat.  G176,  April  23,  1890.     Sd. 

Each  electrode  consists  of  a  central  lead  conductor,  in  a 
perforated  tube  of  vulcanised  rubber  or  other  suitable 
material,  the  space  between  being  packed  with  filings, 
shavings,  &c.  of  leader  lead  alloy.  These  tubes  are  placed 
vertically  in  rows,  passing  at  top  and  bottom  through  holes 
in  horizontal  plates  of  insulating  material.  The  central 
conductors  of  similar  electrodes  are  attached  to  a  common 
cross-piece  at  the  top  of  the  cell.  Formation  is  hastened 
by  saturating  the  lead  filings  in  nitric  acid  and  straining, 
before  filling  into  the  tubes.  It  is  also  hastened  by  the 
addition  of  a  small  quantity  of  sulphate  of  soda  or  magnesia. 

— E.  T. 


An  Improved  Galvanic  Element  with  Constant  Current, 
applicable  especially  for  producing  Incandescent  Light. 
J.  von  der  Poppenburg,  Berlin,  Germany.  Eng.  Pat. 
6893,  May  3,  1890.      id. 

A  porovs  material,  such  as  chaff,  wood,  &c,  is  packed 
between  the  zinc  and  carbon  of  the  cell,  together  with  a 
liquid  containing  "  vegetable  ethers  in  aqueous  solution." 
It  i^  said  that  oxide  of  zinc  is  formed  and,  being  retained  near 
the  surface  of  the  zinc  plate,  reunites  with  it  in  the  shape  of 
"  projecting  points  or  bodies  of  zinc."  The  "ethers"  also 
are  said  to  have  the  effect  of  "  regenerating  the  element  when 
at  rest."— E.  T. 


Improvements  in  and  relating  to  Galvanic  Batteries. 
A.  .Million  and  P.  Bony,  Lyons,  France.  Eng. Pat.  7444, 
May  13,  1890.     Gd. 

In  a  circular  containing-cell  are  placed  two  co-axial  porous 
tubes,  joined  together  at  the  bottom  so  as  to  form  an  annular 
porous  cell.  In  this  is  placed  a  cylinder  of  zinc,  while 
carbon  rods  are  placed  inside  the  innermost  cylinder,  and 
more  carbon  rods  outside  the  outer  one.  Each  set  of 
carbon  rods  has  a  lead  cap  cast  on  the  upper  ends,  which 
are  first  protected  by  a  coating  of  some  inoxidisable 
material  such  as  gold  or  platinum — E.  T. 


Improvements  in  Electric  Accumulators  or  Secondary 
Batteries,  and  in  the  Manufacture  and  Production  of 
Plates  or  Elements  therefor.  J.  Y.  Johnson,  London. 
From  C.  Hering,  Paris,  France.  Eng.  Pat.  8578,  June  3, 
1890.     Sd. 

The  solid  peroxide  plates  used  in  these  cells  are  made  as 
follows  : — The  oxide  of  lead,  together  with  some  salt  of 
lead  that  contracts  when  converted  into  peroxide,  such  as 
the  carbonate,  is  mixed  into  a  firm  paste  with  a  solution  of  a 
soluble  salt  of  lead  such  as  the  acetate.  This  is  compressed 
into  slabs,  and  perforated.  A  little  peroxide  is  added  to  the 
other  materials  to  increase  the  conductivity.  The  con- 
traction of  the  carbonate  in  its  conversion  to  peroxide  in 
the  process  of  formation  causes  the  plate  to  become  porous. 
The  plate  may  be  hardened  by  immersion  in  sulphuric  acid, 


or  by  the  deposition  upon  it  of  peroxide  of  lead  by  electro- 
lysis in  a  solution  of  nitrate  of  lead.  Very  porous  and 
tenacious  grey  plates  are  produced  by  compression  of  the 
arborescent  crystals  of  lead  obtained  by  the  electrolysis  of 
a  soluble  lead  salt  such  as  the  nitrate.  The  plates  may  be 
used  vertically  or  horizontally.  In  the  latter  case,  the 
order  of  arrangement  is  as  follows  : — Conducting  plate  of 
lead,  active  material,  sheet  of  insulating  material;  con- 
ducting plate,  active  material  usually  of  opposite  polarity, 
insulating  material :  this  order  repeated  as  far  as  desired. 
The  whole  pile  is  then  hound  together  between  compression 
plates  by  bolts  and  nuts.  'The  current  enters  and  leaves  only 
at  the  edges  of  the  plates,  and  iu  the  perforations,  which  all 
agree  throughout  the  pile. — E.  T. 


XII.-PATS,  OILS.   AND   SOAP 

MANUFACTUEE. 

PATENTS. 

An    Improvement   in   the  Manufacture  of  Soap  Powder. 
J.  Taylor,  Leith.     Eng.  Pat.  8567,  May  23,  1889.     -Id. 

The  patentee  claims  the  employment  of  Irish  moss,  or  a 
jelly  made  therefrom,  in  the  manufacture  of  "  soap  powder, 
dry  so-ju,  or  extract  of  soap." — O.  II. 


Improvements  in  or  appertaining  to  Presses  for  Extracting 
Oil  or  other  Liquids  from  Seeds  or  the  like.  W.  P.  Thomp- 
son, Liverpool.  From  A.  Schumacher  and  Tschiffeli, 
Marseilles,  France.     Eng.  Pat.  8740,  May  27,  1889.     Sd. 

The  inventors'  system  makes  it  possible  to  increase  at  will 
the  pressure  on  the  substance  in  the  extraction  cages 
without  increasing  the  mauometrical  pressure  of  the  water  or 
other  liquid  injected  into  the  cylinder.  It  further  dispenses 
with  the  "envelopes"  of  hair,  aloe  fibre,  or  esparto.  This 
apparatus  enables  the  operator  to  get  a  very  much  higher 
proportion  of  oil  at  the  first  pressing,  and  is  claimed  to 
effect  a  notable  economy  in  the  amount  of  labour  and  of 
motive  power  necessary  in  oil  mills.  For  details  the 
specification  must  he  consulted. — C.  F.  C. 


Improvements  in  Sheep  Dips  or  Washes  for  Animals. 
K.  Angus  and  G.  Craig,  Cumnock.  Eng.  Pat.  13,674, 
August  30,  1889.     id. 

Phexoloid  or  like  substances  are  combined  with  caustic 
alkali  and  sulphur.  By  the  term  phenoloid  the  inventors 
designate  phenol  or  any  of  its  homologues  ;  and  they  prefer 
to  use  "  eresol,  xylenol,  and  the  like,  or  the  varying  mixtures 
thereof  derivable  from  the  tars  produced  at  gas  works,  blast 
furnaces,  coke  ovens,  and  gas  producers." — E.  G.  C. 


Improvements  in  Apparatus  for  Extracting  Fatty  and 
other  Matters  from  Substances  by  means  of  Volatile 
Solvents.  H.  A.  A.  Dombrain,  Leeds,  and  O.  Truuiper, 
Stratford.     Eng.  Pat.  18,345,  November  16,  1889.     Sd. 

The  inventors'  improved  apparatus  consists  of  a  series  of 
"  inclined  cells  provided  with  rotating  worms  and  communi- 
cations such  that  the  material  is  caused  to  pass  up  and  down 
in  a  zigzag  course  through  the  successive  cells,  while  the 
liquid  solvent  flows  through  them  in  an  opposite  direction." 
The  extraction  cells  are  combined  with  a  still  and  condensers, 
as  shown  iu  the  annexed  figure. — C.  F.  C. 
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An    Improved    Washing     and     Cleaning     Composition. 

J.  Bon-den,  W.  ('.  Penn,  and  K.   L.  Downing,  Cardiff. 

Eng.  Pat.  1741,  February  1,  1890.     -J./. 
The  inventors  claim  a  mixture  of  turpentine,  peppermint, 
soap,  petroleum,  Roumanian  bark,  soda,  water,  and   scent, 
as   affording  a  washing  composition  of  quite  remarkable 
properties. — C.  F.  C. 


Improvements  in  the  Manufacture  of  Cleansing  and 
Polishing  Materials.  J.  A.  Fisher  and  .1.  C.  S.  Mel. ay, 
London.     Eng.  Pat.  4436,  March  21,  1890.     id. 

The  patentees  prepare  materials  for  such  purposes  by 
mixing  asbestos  powder,  soap,  ground  rock-crystal,  and 
whiting,  the  specific  claim  being  for  the  former. — C.  F.  C. 


XIII— PAINTS.  PIGMENTS,  VAKNISHES, 
AND  KESINS. 

PATENTS. 
An   Improved  Manufacture  of  Liquid    Waterproof  (Hue. 

W.  C:  Richardson,  Bradford.      Eng.  Pat.  10,900,  July  C, 

1889.     -Id. 
The  components  are: — Shellac,  12  lb. ;  naphtha  (or  spirit), 
1  gall. ;  tar,  £  lb. ;    boracic   acid,    1   fl.  oz. ;  vegetable   oil, 
1  n.  oz. ;  and  dye,  q.s. — E.  (i-  C. 


Improvements  in  Machinery  or  Apparatus  for  Spreading 
Waterproof  or  other  Plastic  Materials  or  Cements  upon 
Fabrics.  H.  Birley  and  T.  Williams,  Manchester.  Eng. 
Pat.  12,060,  July  30,  1889.     6c/. 

According  to  this  invention,  each  gauge  or  spreader  is 
divided  into  two  or  more  lengths,  each  of  which  is  suitable 
for  the  narrow  fabric  upon  which  the  plastic  material  is  to 
be  spread  ;  and  each  line  of  spreaders  swings  or  oscillates 
upon  a  spindle  or  arbor,  passing  through  the  whole  line  of 
spreaders,  or  otherwise  so  arranged  that  each  length  can  be 
independently  raised  from  the  fabric  in  the  usual  way.  A 
wide  machine  is  thus  rendered  available  for  spreading  the 
plastic  material  simultaneously  on  two  or  more  narrow 
widths  of  fabric— E.  G.  C. 


A  New  Compound  to  be  Used   in    Taint   or  Pigment.     R, 
Coudy,  Loudon.     Eng.  Pat.  12,292,  August  2,  1889.     Grf. 

1 1 v i > i .-  ITED  oxide  of  lead  is  precipitated,  in  conjunction  with 
sulphate  of  lead,  from  solutions  of  lead  salts  ;  or  it  is  ground 
and  intimately  mixed  with  sulphate  of  lead. — E.  G-  C. 


Improvements  in  Gutta-Percha  Compounds,  and  the  Modes 
and  Means  of  Preparing  or  Treating  the  same.  R.  Dick, 
Glasgow.     Eng.  Pat.  12,756,  August  13,  1889.     Sd. 

The  inventor  claims  "  the  manufacture  and  use  of  compounds 
composed  of  raw  gutta-percha,  balata,  or  gutta-percha  and 
balata,  with  raw  india-rubber,  either  with  or  without  a 
proportion  of  crumb  or  reduced  vulcanised  india-rubber." 

— E.  G.  C. 


Improvements  in  Waterproof  Fabrics  for  Surgical  or 
Curative  Purposes.  E.  G.  Hughes,  Manchester.  Eng. 
Pat.  13,588,  August  28,  1889.     id. 

THIN  muslin  or  cambric  is  treated  on  both  sides  with  a 
solution  of  pure  india-rubber,  the  fabric  being  then  subjected 
tu  steam  vulcanisation.  The  product  is  stated  to  be  much 
superior  to  oiled  silk,  &e. — E.  G.  C. 


Improvements   in   and   Apparatus  for   the    Treatment  of 
Waste  Rubber  Goods,  to  recover  the  Rubber  therefrom, 
and  the  Production  of  a  New  Product  htj  such  treatment. 
J.   V.  Johnson,   1 Ion.     From  X.  C.   Mitchell,  Phila- 
delphia, U.S.A.    Eng.  Pat. 20,289, December  17.  L889.   2.?. 
1  in  hi    arc  '.VI  claims  and   seven   sheets    of  drawings  in  this 
specification,  which  describes  in  detail  methods  for  separating 
from  the  waste   stock  to  be   treated  (old  boots,  slim-.  \e.i, 
all  foreign  matters,  such  as  buckles,  nails,  stiffening  fabrics, 
cotton,  wool,  and  the  like,  reducing  the  available  stock  to 
fragments    of    a    size    convenient    for    further    treatment, 
devulcanising,    by    preliminary    admixture    with    calcium 
sulphide   and   petroleum,   and   subsequent   treatment   with 
steam  under  pressure,  drying   the   product,  and  the   pro- 
duction of  a  de  vulcanised  rubber  powder  (a  new  commodity). 

— E.  G.  C. 


An  Improved  Manufacture  of  Anti-Corrosive  Compound. 
D.  Fnlton,  Manchester.  From  D.  F.  Schmid,  Baltimore, 
U.S.A.     Eng.  Pat.  5387,  April  9,  1890.     id. 

This  compound  is  made  by  mixing  molten  had  with  cotton- 
seed oil,  re-melting,  and  again  mixing,  until  the  oil  has 
absorbed  the  desired  quantity  of  lead  (about  10  lb.  of  lead 
to  the  gallon  of  oil).  The  compound  maj-  be  applied  with 
a  sponge  or  brush,  like  ordinary  paint. — E.  G.  C. 


An  Improved  Insulating  Compound.  11.  H.  Lake,  London. 
From  A.  A.  Knudson,  Brooklyn,  l.'.S.A.  Eng.  Pal 
5730,  April  15,  1890. 

See  under  XL,  page  813. 


XIV.-TANNING,  LEATHER,  GLUE, 
SIZE. 


AND 


PATENTS. 


Improvements  in  and  Apparatus  or  Means  for  tlic  Tanning 
of  Hides,  Skins,  or  other  leather  Goods.  B.  Nicholson, 
South  Norwood,  and  T.  Palmer,  London.  Eng.  Pat.  9776, 
June  13,  1889.     8d. 

This  invention  consists  iu  improvements  in  rotating  drums 
according  to  which  means  are  provided  within  the  drum  for 
the  suspension  of  the  hides  to  be  tanned.  The  hides  are 
suspended  on  rods  which  ]ia*s  through  the  length  of  the 
drum  and  through  the  heads  thereof,  the  points  of  contact 
between  the  rods  and  the  heads  of  the  drum  being  insulated. 
Currents  of  electricity  are  passed  through  these  rods  and 
thus  through  the  hides,  and  the  electrical  connexions  arc 
so  arranged  that  the  current  passes  through  the  rods  only 
when  they  are  not  immersed  in  the  tan  liquor.  It  is 
preferred  that  the  hides  should  represent  the  positive  pole 
and  the  tan  liquor  the  negative.  A  drawing  is  given,  and 
for  further  particulars  the  specification  must  he  consulted. 

— B.  11. 


A  Ifeiv  Liquid  or  Solid  Product  applicable  for  Removing 
Grease  from  Washing.  Lixiviating  and  Bleaching  all 
Textile  Materials,  for  the  Fulling  of  Cloths,  a 
Removing  Hair  from  Skins,  and  similar  Operations, 
.1.  L.  Mont.  Paris,  France.  Eng.  Pat.  13,023,  Aug.  17, 
1889.     Get. 

See  under  VI.,  page  805. 
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An  Improved  Shoemaker's  Cement.     J.  Saunders,  London. 
Eng.  Pat.  1727,  February  1,  1890.     Ad. 

This  cement  is  to  be  used  for  attaching  leather  or  dermatine 
soles  to  boots  and  shoes,  for  splices,  and  for  belts  of  even- 
description.  The  cement  is  prepared  by  mixing  together 
the  following  five  ingredients  in  the  proportions  given : 
Methylated  ether,  1  lb. ;  carbon  bisulphide,  8  lb. ;  raw 
gutta-percha,  1  oz. ;  elastic  glue,  1  oz.  ;  india-rubber  tissue, 
1  lb.  The  mixture  is  left  for  12  hours,  and  after  being 
agitated  for  one  hour  is  fit  for  use.  The  mode  of  application 
is  to  roughen  the  surfaces  of  the  articles  to  be  united,  to 
apply  one  or  two  coats  of  the  cement,  allow  to  dry,  warm 
gently,  press  both  articles  firmly  together,  and  tap  with  a 
hammer. — B.  H. 

Improvements  in  Machinery  for  Dressing  Skins  or  Hides. 
C.  A.  Brown,  Exeter.     Eng.  Pat.  6115,  April  22,  1890.    6d. 

This  invention  relates  to  an  improved  mode  of  mounting 
the  tools  used  in  striking,  scouring,  and  fleshing  skins  or 
hides,  by  means  of  which  the  tools  shall  bear  evenly 
throughout  their  traverse  on  the  skins  or  leather.  In 
operating  upon  the  skin  it  is  usual  to  have  a  double  set  of 
tool  holders  and  to  work  the  tools  in  opposite  directions 
from  the  centre  to  the  opposite  edges  of  the  skin,  and  a 
description,  with  drawing,  is  given  of  the  means  employed 
for  raising,  depressing,  and  traversing  the  tool  holders  in 
opposite  directions  over  the  work,  and  for  maintaining  their, 
parallelism  with  the  work  while  their  respective  sets  of  tools 
are  in  action. — B.  H. 


XVI.-SUGAR.  STAECH,   QUM,  Etc. 

Further  Contributions  to  a  Knowledge  of  Melitriose  and 
Melibiose.  C.  Scheibler  and  H.  Mittelmcier.  Ber.  23, 
1438—1443. 

In  a  previous  contribution  (Ber.  22,  1678  ;  this  Journal, 
1 889,  718)  the  authors  have  described  some  of  the  properties 
of  melibiose,  a  disaccharide  which  they  obtained  by  the 
limited  inversion  of  melitriose  (raffinose).  They  have  not 
yet  succeeded  in  crystallising  it.  A  combustion  of  the 
sugar  gave  numbers  pointing  to  the  formula  C^H^O,,. 
Two  determinations  of  the  specific  rotatory  power  gave 
[«]„  =  126-7°  and  [o]D  =  127 -9°. 

Melibiosephenylhydrazine  was  prepared  by  dissolving  as 
much  phenyllvydrazine  as  possible  in  a  thick  syrup  of  the 
sugar.  After  standing  some  days,  the  syrup  was  dissolved 
in  alcohol,  and  the  compound  precipitated  by  ether  and 
crystallised  from  hot  alcohol.  Its  formula  is  C18H28<  >1(,X. 
It  is  insoluble  in  ether,  benzene,  chloroform,  easily  soluble 
in  water,  aud  difficultly  in  alcohol.  It  melts  at  about  145°. 
Its  aqueous  solution,  heated  with  phenylhydrazine  acetate, 
yields  phenylmelibiosazon. 

Octacetylmelibiose,  C12H14011(C2H30)3  is  prepared  by 
heating  the  dry  sugar  with  acetic  anhydride  aud  sodium 
acetate.  It  crystallises  from  hot  alcohol  in  large  well- 
formed  needles,  radiating  from  a  common  centre.  It  melts  at 
170° — 171°  ;  this  is  rather  noteworthy,  as  the  octacetyl  com- 
pound of  lactose,  which  melibiose  closely  resembles,  melts 
at  86°.  It  is  almost  insoluble  in  cold  water,  rather  more 
soluble  in  hot  water,  from  which  it  crystallises  on  cooling. 
It  is  easily  soluble  in  chloroform,  also  in  hot  alcohol,  in 
glacial  acetic  acid,  aud  benzene,  less  easily  in  ether  and 
difficultly  in  carbon  disulphide  and  petroleum  spirit. 
Dissolved  in  a  mixture  of  alcohol  and  chloroform  its  specific 
rotatory  power  was  [a]D  =  94 -2.  It  reduces  Eehling's 
solution,  and  is  without  action  on  phenylhydrazine,  just  as 
with  the  pentacetyl  compounds  of  dextrose,  galactose,  and 
levulose. 

In  order  to  throw  further  light  on  the  constitution  of 
melitriose,  an  acetyl  derivative  was  prepared  in  the  usual 
way;  its  composition  was  found  to  be  C^H^O^C-dl;,!  >)n. 
This  compound  does  not  reduce  Eehling's  solution,  it  is  easily 
soluble  in  cold  absolute  alcohol  and  very  easily  in  hot,  aud 
separates  out  on  cooling  as  an  amorphous  mass.  It 
behaves  in  the  same  way  with   ether.     It  is  also  soluble  in 


phenylhydrazine,  aniline,  chloroform,  benzene,  glacial  acetic 
acid,  and  slightly  in  carbon  disulphide  and  petroleum  ether. 
From  :ill  the  solutions  it  separates  in  the  amorphous  state. 
It  melts  at  99°— 101°  C,  and  in  alcoholic  solution  its  specific 
rotatory  power  is  [o]D  =  92 -2°. — A.  L.  S. 


Extraction  of  Raifinose  from  Molasses.     L.  Lindet.    Bull. 
Soc.  ('him.  1890,  G82— 685. 

The  methods  proposed  by  Scheibler  (this  Journal,  1885, 
607),  Lippmann  (this  Journal,  1885,  356),  and  Pellett 
(Jour.  fab.  Sucre,  1885,  22)  have  the  common  defect 
of  treating  the  molasses  without  previous  clarification. 
Treatment  with  subacetate  of  lead  (as  in  Lippmann  and 
Pellett's  methods)  is  useless  since  the  acetic  acid  left  after 
precipitating  the  lead  would  invert  the  sugars  durinn-  the 
evaporation  of  the  liquors.  The  author  proceeds  as 
follows  : — The  molasses  diluted  with  5  or  6  parts  of  water 
is  agitated  in  the  cold  with  about  5  per  cent,  by  weight  of 
mercuric  sulphate,  filtered,  the  sulphuric  acid  precipitated 
with  baryta  water,  and  the  slightly  alkaline  liquor  boiled 
for  some  time  to  remove  the  last  traces  of  mercury  as 
basic  salt,  concentrated  to  a  syrupy  consistency  iu  a 
vacuum  and  taken  up  with  concentrated  methyl  alcohol. 
The  solution,  which  is  only  slightly  coloured,  contains  the 
sugars,  the  separation  of  which  depends  upon  the  following 
differences  of  solubility  : — 


100  co.  of  the 

Solvent  take  up 

Methyl 
Alcohol. 

Ethyl  Alcohol. 

Grms.  of 

Anhydrous. 

95° 

90° 

85° 

80° 

0-4 
9-5 

0-30 
n-0G 

roo 

0-08 

2  "23 

o-io 

6-20 
0-21 

The  solution  is  heated  in  a  flask  connected  by  a  worm 
with  a  second  flask  filled  with  quicklime  and  attached  to  a 
condensing  apparatus  leading  back  into  the  first  flask. 
Both  flasks  are  heated  on  the  water-bath,  and  whilst  both 
alcoholic  and  aqueous  vapours  pass  into  the  quicklime 
only  anhydrous  alcohol  is  returned,  the  solution  is  thus 
gradually  dehydrated  and  the  saccharose  deposited.  As 
complete  dehydration  is  impossible  on  account  of  the 
energy  with  which  the  sugars  retain  water,  the  mother- 
liquor  is  treated  with  ethyl  alcohol,  and  the  syrupy 
precipitate  of  the  mixed  sugars  crystallised  from  alcohol 
of  80° — 85".  The  whole  of  the  saccharose  may  in  this 
way  easily  be  left  in  solution. 

The  manner  in  which  the  presence  of  either  of  these 
sugars  increases  the  solubility  of  the  other,  and  the 
modification  of  the  crystalline  form  of  saccharose  effected 
by  a  small  quantity  of  raffinose  renders  the  existence  of  some 
compound  of  the  two  sugars  very  probable. — S.  B.  A.  A. 


On  the.  Products  of  the  Saceharification  of  Starchy 
Materials  by  Acids.  G.  Flourcns.  Compt.  Rend.  HO, 
1204—1206. 

The  author  has  examined  the  products  formed  at  different 
stages  of  the  saceharification  of  starch  by  dilute  acids,  and 
finds  that  their  cupric  reducing  power  and  optical  activity 
agree  with  the  supposition  that  only  dextrose  and  dextrin 
and  no  maltose  are  formed. — A.  L.  S. 


PATENT. 

Improvements  in  Multiple-Effect  Evaporating  Apparatus 
for  Evaporating  or  Concentrating  Sugar  Juice  and  other 
'Liquids.  W.  Maxwell,  Djocdja,  Java.  Eng.  Pat.  12,809, 
August  14,  1889.     8</. 

See.  under  I.,  page  791. 
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XVII.-BKEWING.  WINES,  SPIRITS.  Etc. 

On  the  Banquet  of  Winrs  and  Spirits.  A.  Ilommier. 
Compt.  Rend.  HO,  1039—1041. 
The  author  has  previously  shown  (Compt.  Rend.  99,  s79  i 
this  Journal,  1885,462)  that  if  ellipsoidal  yeast  he  added 
to  pressed  grapes  at  a  temperature  below  21°  —  22°  C, 
it  plays  the  chief  part  in  the  suhsequent  fermentation  to 
the  exclusion  of  the  natural  yeast,  hut  if  the  temperature 
he  above  21—22°  the  ellipsoidal  and  natural  yeast  develop 
side  by  side,  the  artificially  introduced  yeast  still  modifying 
the  character  of  the  wine. 

Martinand  (Bull,  de  1' Assoc,  des  Chimistes  de  sucrerie 
et  de  distillerie,  1889, 184)  has  sterilised  grapes  by  immersion 
in  5  per  cent,  bisulphite  of  soda  and  after  washing  pressed 
them  in  the  usual  way  and  fermented  the  juice  wifhyeast 
from  (1)  spontaneously  fermenting  cherries.  (2)  wine  of 
Beaujolais,  (3)  Burgundy,  (4)  Champagne,  (5)  Bordeaux. 
The  wine  from  each  fermentation  had  a  different  flavour. 
The  author  has  made  similar  experiments  to  determine  if 
these  differences  of  flavour  extend  also  to  the  spirits  distilled 
from  these  wines.  A  solution  of  cane  sugar  with  Buitable 
yeast  food  was  fermented  with  yeast  from  different  vine- 
yards. The  alcohols  obtained  by  distillation  had  all  a 
different  character. — A.  L.  S. 


Invertase:  a  Contribution  to  the  History  of  an  Enzyme  or 

Unorganised  Ferment.  C.  O'Sullivan  and  F.  W.  Tompson. 

Proc.Chem.  Soc.  1890  (86),  107—112. 
The  substance  present  iu  yeast,  &c,  known  as  invertase, 
which  possesses  the  power,  under  suitable  conditions,  of 
inducing  the  hydrolysis  of  cane-sugar,  has  been  studied  by 
the  authors  with  the  object  of  determining  the  precise 
manner  in  which  it  acts,  and  its  constitution. 

The  method  adopted  in  determining  the  functions  of 
invertase  is  essentially  that  developed  by  Vernon  Harcourt 
in  his  paper  "  On  the  observation  of  the  course  of  chemical 
change."  A  solution  of  cane-sugar  was  mixed  witli  a 
measured  amount  of  invertase.  and  the  action  was  allowed 
to  take  place  at  a  known  temperature  during  a  definite 
time  ;  action  was  then  stopped  by  the  addition  of  alkali,  and 
its  extent  determined. 

The  authors  arrived  at  the  following  conclusions  : — 

1.  The  rate  of  hydrolysis  of  cane-sugar  by  means  of 
invertase  may  always  he  expressed  by  a  definite  time- 
em  \e  ;  this  curve  is  practically  that  given  by  Harcourt  as 
expressing  a  chemical  change  "  of  which  no  condition  varies 
excepting  the  diminution  of  the  changing  substance." 
There  are,  however,  some  slight  and  apparently  constant 
deviations  from  the  theoretical  curve. 

2.  Whatever  the  conditions  may  be  under  which  hydro- 
lysis is  taking  place,  as  long  as  these  conditions  remain 
unchanged,  this  curve  is  adhered  to. 

3.  'When  the  degree  of  acidity  is  that  most  favourable 
for  the  action  of  invertase,  the  rapidity  of  the  action  is  in 
proportion  to  the  amount  of  invertase  present. 

4.  The  most  favourable  concentration  of  the  sugar 
solution  at  a  temperature  of  54°  C.  is  about  20  per  cent. 
Below  that  there  is  a  rapid  decline  in  the  speed  of  hydrolysis. 
Greater  concentrations  are  only  slightly  less  favourable 
until  about  40  grms.  per  100  cc.  is  reached.  In  saturated 
solutions  hydrolysis  only  proceeds  with  extreme  slowness. 

5.  The  speed  of  hydrolysis  increases  rapidly  with  the 
temperature  until  55° — 60°  C.  is  reached.  At  65°  C.  the 
invertase  is  slowly  destroyed,  aud  at  75°  C.  it  is  immediately 
destroyed.  At  the  lower  temperatures  the  speed  of  the 
action  increases  with  rise  of  temperature  in  accordance  with 
Harcourt' s law:  the  rate  being  about  doubled  for  10°  rise; 
but  above  30°  C.  the  increase  is  not  nearly  so  rapid. 

C.  Elevated  temperatures  have  no  permanent  effect  on  the 
activity  of  the  invertase  so  long  as  they  are  not  sufficiently 
high  to  destroy  it. 

7.  The  caustic  alkalis,  even  in  very  small  proportions, 
are  instantly  and  irretrievably  destructive  of  invertase. 

8.  Minute  quantities  of  sulphuric  acid  are  exceedingly 
favourable  to  the  action,  but  a  slight  increase  of  acidity 


beyond  the  most  favourable  point  is  very  detrimental.  The 
most  favourable  amount  of  aeid  increases  to  seme  extent 
with  the  proportion  of  invertase,  and  decreases  with  rise  of 
temperature,  but  the  authors  have  not  been  able  to  discover 
on  what  it  depends. 

'.i.  In  studying  the  action  of  invertase  it  is  of  the  utmost 
importance  that  the  most  favourable  amount  of  acid  should 
be  employed;  otherwise  correct  results  cannot  be  obtained. 
At  a  temperature  of  60°  C.  the  action  is  almost  stopped 
unless  exactly  the  right  amount  of  acid  is  used,  whilst  if 
this  factor  is  properly  adjusted  hydrolysis  proceeds  at 
(probably)  the  maximum  speed. 

In.  The  influence  of  alcohol  varies  in  direct  proportion 
with  the  amount  present.  Five  per  cent,  of  alcohol  decreases 
the  .speed  of  the  action  by  about  one-half. 

11.  The  dextrose  formed  by  the  action  of  invertase  is 
initially  in  the  birotatory  state. 

12.  The  optical  activity  of  a  solution  undergoing  hydro- 
lysis is  no  guide  to  the  amount  of  hydrolysis  that  has 
taken  place. 

13.  If  a  caustic  alkali  he  added  to  a  solution  undergoing 
hydrolysis,  and  the  optical  activity  be  allowed  sufficient 
time  to  hecome  constant,  it  is  a  true  indicator  of  the 
amount  of  inversion  that  had  taken  place  at  the  moment  of 
adding  the  alkali. 

14.  A  sample  of  invertase  which  had  induced  hydrolysis 
of    100,000  times  its    own  weight  of   cane-sugar   was  still 

active. 

15.  Invertase  itself  is  not  injured  or  destroyed  during  its 
action  on  cane-sugar. 

16.  There  is  no  limit  to  the  amount  of  sugar  which  can 
he  hydrolysed  with  the  aid  of  invertase. 

17.  The  hydrolysis  of  cane-sugar  by  means  of  invertase 
is  a  simple  chemical  change  differing  iu  no  important  way 
from  those  which  inorganic  substances  undergo. 

is.  The  products  of  hydrolysis  have  no  influence  on  the 
rate  of  the  action. 

19.  A  solution  of  invertase  will  withstand  a  temperature 
25°  C.  higher  in  the  presence  of  cane-sugar  than  in  its 
absence. 

20.  The  authors  are  of  opinion  that  when  invertase  inverts 
cane-sugar,  combination  takes  place  between  the  two  sub- 
stances, and  that  the  invertase  remains  in  combination  with 
the  invert-sugar.  This  combination  breaks  up  in  the 
presence  of  molecules  of  cane-sugar. 

21.  A  means  of  estimating  the  activity  of  a  material 
containing  invertase  has  heen  devised,  which  consists  in 
recording  the  result  by  means  of  the  time  factor  +  0  =  x  min. 
In  this  equation  +  0  =  a  certain  definite  amount  of  work 
and  x  =  the  time  necessary  to  perform  it.  The  expression 
means  that  the  given  inverting  material  take  x  minutes  to 
invert  a  standard  amount  of  cane-sugar  under  standard 
conditions.  The  number  x  varies  in  inverse  proportion  to 
the  actual  amount  of  invertase  contained  in  the  material  or 
materials  under  examination. 

22.  If  sound  brewers'  3'east  be  pressed  and  then  kept  at 
the  ordinary  temperature  for  a  month  or  two,  it  does  not 
undergo  putrefaction,  but  changes  into  a  heavy  yellow 
liquid;  the  product  possesses  uo  power  of  fermentation,  but 
an  apparent  increase  takes  place  in  the  invertive  power. 

23.  From  such  liquefied   yeast    it    is   easy  to   filter   off  a 
bright  solution  of  high  hydrolytic  power.     It  is  shown  that 
all  the   invertase   of  the    yeast  is   in  this   solution,  which  is- 
termed  yeast  liquor. 

24.  Yeast  liquor  has  a  relative  density  of  about  1080.  It 
will  remain  for  a  long  time  unaltered,  excepting  that  the 
colour  darkens.  If  exposed  to  the  air  it  may  slowly  become 
eoyeted  with  mould. 

25.  If  spirit  be  added  to  yeast  liquor  until  the  mixture 
contains  47  per  cent,  of  alcohol,  the  whole  of  the  invertase 
separates  with  only  a  slight  loss  of  power.  This  precipitated 
invertase  may  he  wash  d  with  spirit,  of  the  same  strength 
and  then  the  residue  either  dehydrated  with  strong  alcohol 
and  dried  in  vacuo,  or  else  it  may  lie  extracted  by  means 
of  10  to  20  per  cent,  alcohol  and  then  filtered.  The  filtrate 
contains  the  invertase.  On  one  occasion  the  extent  of  the 
loss  involved  by  this  process  was  determined,  and  it  was 
found  that  all  the  invertase  of  the  yeast  liquor  was  present 
in  the  filtrate  except  12-3  per  cent. 
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26.  The  authors  have  not  succeeded  in  further  purifying 
invertase  preparations  carefully  made  iu  this  manner.  The 
slightest  attempt  at  purification  destroys  the  invertase. 

27.  They  have  prepared  invertase  almost  free  from  ash. 

28.  The  inverting  power  of  pressed  English  yeast  varies 
from  0  =  1000"  to  +  0  =  +  3000",  or  about  one-third  of 
these  amounts  if  calculated  on  the  dry  solid  matter  of  the 
yeast. 

29.  The  inverting  power  of  the  most  active  invertase 
preparation  made  was  +  0  =  25'  1  on  the  dry  solid  matter. 
It  is  believed  that  pure  invertase  would  approximately  have 
+  0  =  22-5  min. 

30.  The  dry  solid  matter  of  yeast  contains  from  2  to 
6  per  cent,  of  invertase.  5" 8  per  cent,  of  invertase  was 
separated  from  one  sample  of  yeast. 

31.  During  the  preparation  of  invertase  from  yeast  liquor 
an  albuminoid  is  obtained,  which  is  not  redissolved  by 
water.     This  is  termed  yeast  albuminoid. 

32.  Invertase,  when  it  approaches  a  pure  state,  is  a  very 
unstable  substance.  The  products  of  its  decomposition 
have  been  carefully  examined  and  are  found  to  constitute  a 
new  series  of  substances  belonging  to  the  invertan  series. 

33.  The  invertan  series  is  a  homologous  series  of  substances 
which  on  analysis  yield  numbers  which  may  be  expressed  in 
terms  of  an  albuminoid  and  a  carbohydrate.  Seven  members 
of  the  series  are  described. 

34.  The  authors  consider  that  invertase  itself  is  a  member 
of  the  invertan  series,  and  they  call  it  /3-invertan. 

35.  If  the  products  of  the  decomposition  of  /3-invertan 
are  examined,  it  is  usually  found  that  they  consist  of  a-  and 
5-invertan.  The  former  contains  more,  and  the  latter  less, 
nitrogen  than  invertase. 

36.  a-Invertan  is  insoluble  in  water,  and  in  all  its  other 
properties  seems  to  resemble  yeast  albuminoid.  It  contains 
8 -35  per  cent.  N.     It  is  a  very  stable  substance. 

37.  iS-Invertan  or  invertase  is  soluble  in  water,  and  is  the 
only  member  of  the  series  which  has  the  power  of  inverting 
cane-sugar.  It  contains  about  3  69  per  cent.  N.,  and  its 
optical  activity  is  [a],-  =  +  80°  (?). 

38.  y-  and  5-invertan  are  the  products  of  the  simplification 
of  invertase.  One  or  other  of  these  two  substances  seems 
invariably  to  be  formed.  They  both  contain  less  nitrogen 
than  invertase,  and  are  always  accompanied  by  a-invertan. 
Both  are  readily  soluble  in  water.  They  contain  respec- 
tively 3-1.5  and  2-43  per  cent.  X.,  and  their  optical  activity 
is  [o]y  =    +  45°  and  +  54  . 

39.  <-Invertan  is  formed  from  the  slow  breaking  down  of 
5-invertan.  At  the  same  time  an  insoluble  substance, 
resembling  a-invertan,  is  formed.  This  probably  consists 
of  another  member  of  the  series  coming  between  a-  and 
3-invertan.  e-Invertan  is  soluble  in  water,  and  has 
[o]j  =   +  65°.     It  contains  2  "07  per  cent.  X. 

40.  ^-Invertan  results  from  the  splitting  up  of  t-invertan 
in  the  same  way  that  the  latter  is  formed  from  5-invertan. 
Its  optical  activity  is  [a];  =  +  75°,  and  it  yields  1"  61  per 
cent.  X. 

41.  7)-Invertan  is  formed  by  the  action  of  boiling 
sulphuric  acid  on  f-invertan.  It  contains  less  nitrogen  than 
the  latter  substance,  but  the  substance  has  not  yet  been 
sufficiently  investigated  to  give  reliable  figures. 

42.  The  further  products  of  the  action  of  sulphuric  acid 
on  f-invertan  are  two  soluble  substances,  one  containing  a 
considerable  amount  of  nitrogen,  and  the  other  with  little  or 
no  nitrogen,  a  high  cupric  reducing  power  and  a  low 
(dextrorotatory)  optical  activity. 

43.  The  properties  of  all  the  members  of  the  series,  except 
a-invertan,  are  very  similar.  They  are  all  soluble  in  water, 
forming  bright  solutions,  which  do  not  cloud  on  boiling. 
They  are  all  readily  thrown  out  of  solution  by  alcohol, 
provided  a  little  acid  is  present ;  the  precipitates  so  formed 
are  transparent  colourless  syrups,  miscible  with  water  in  all 
proportions.     The  solutions  are  all  dextrorotatory. 

i  1.  All  the  members  of  the  invertan  series,  except 
7)-invertau,  yield  a  pink  colouration  on  boiling  with  Millon's 
reagent. 

45.  All  the  members  of  the  invertan  series,  except 
a-invertan,  when  submitted  to  the  action  of  an  alkaline 
copper  solution,  readily  yield  a  very  characteristic  copper 
compound,   from  which   the  invertan    (except    6-invertan) 


may  be  separated  unaltered.  Invertan  can  probably  form 
several  such  copper  compounds,  all  having  a  similar 
appearance',  but  affording  different  percentages  of  copper 
oxide. 

46.  In  the  presence  of  a  very  large  excess  of  alkali,  a 
copper  compound  is  also  formed  from  a-invertan,  but  on 
examination  it  is  found  that  the  a-invertan  has  been  split 
up  into  an  albuminoid  and  f-invertan,  the  copper  compound 
being  that  of  f-invertan. 

47.  It  is  believed  that  the  members  of  the  invertan  series 
are  combinations  of  yeast  albuminoid  with  Tj-invertan,  and 
that  yeast  albuminoid  itself  is  probably  a  combination  of 
yeast  albuminoid  with  a  carbohydrate. 

48.  According  to  this  theory  the  composition  of  the 
carbohydrate  present  in  the  invertan  series,  calculated  from 
the  average  of  all  the  analyses,  would  be  C  =  43  22  per 
cent,  and  H  =  6-28  per  cent.  These  numbers  agree  very 
closely  with  those  required  by  a  hypothetical  carbohydrate 
coming  midway  between  the  in  and  the  on  groups. 

49.  It  is  thought  that  q-invertan  contains  18  parts  by 
weight  of  this  carbohydrate  to  1  of  albuminoid,  and  that 
a-invertan  contains  3  parts  of  the  carbohydrate  to  4  of 
albuminoid. 

59.  The  other  members  of  the  series  are  formed  by  the 
union  of  these  two  substances  according  to  the  general 
formula  t\  +  a„,  where  n  represents  jj-invertan  and  a  repre- 
sents a-invertan.  In  this  way  we  look  upon  invertase 
(/3-invertan)  as  7)03.  This  splits  up  into  a-  and  -y-invertan 
according  to  the  formula  t\ah  =  r]at  +  a.  7ja4  represents 
7-invertan,  and  this  may  be  further  transformed  by  elimina- 
tion of  a  into  tjoj,  or  5-invertan. 

60.  The  numbers  calculated  for  the  constitution  of  the 
above  theoretical  homologous  series  agree  with  considerable 
closeness  with  those  obtained  from  the  analysis  of  members 
of  the  invertan  series. 

61.  The  number  obtained  from  a  single  determination  by 
Raoult's  freezing  process  for  the  molecular  weight  of 
(,-invertan  is  considerably  less  than  the  possible  molecular 
weight  of  ("-invertan,  according  to  the  authors'  theory  of 
its  constitution. 


XYIII.-CHEMISTRY  OF  FOODS,  SANITAEY 
CHEMISTRY,  AND  DISINFECTANTS. 

(A.)— CHEMISTRY  OF  FOOD. 

PATENTS. 

Improvements  in  the  Method  of  and  Apparatus  for 
Preparing  Milk  so  as  to  Knable  the  same  to  be  Preserved 
Indefinitely.  J.  F.  H.  Gronwald  aud  E.  H.  C.  Oehlmann, 
Berlin,  Germany.     Eng.  Pat.  6280,  April  12,  1889.     ll<f. 

Thf  milk  if  acid  is  neutralised  with  potassium  bicarbonate. 
It  is  then  placed  in  a  pan  with  a  closely  fitting  lid  and 
steam  jacket.  It  is  then  heated  to  100°  C.  by  admitting 
steam  into  the  jacket  and  into  the  space  above  the  milk. 
The  vessels  (usually  bottles)  into  which  the  sterilised  milk 
is  to  be  transferred  are  first  sterilised  by  means  of  steam  in 
a  chamber  specially  constructed  for  the  purpose ;  the  milk 
is  then  forced  over  from  the  pan  into  a  vessel  which  is 
situated  in  the  chamber  above  mentioned,  and  from  this 
vessel  it  is  run  into  the  bottles.  By  means  of  an  ingenious 
arrangement  the  bottles  are  closed  hermetically  with 
stoppers  whilst  still  in  the  chamber.  Glazed  slots  in  the 
sides  of  the  chamber  enable  one  to  observe  what  is  going 
on  inside.  For  tilling  larger  vessels,  such  as  casks,  a 
modified  chamber  is  employed  but  the  principle  is  the  same. 
100  litres  of  milk  can  thus  be  worked  up  at  a  time. 

— F.  W.  T.  K. 
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Improvements  in  Ihe  Preparation  and  Combination  of 
Animal  Substances  with  Vegetable  Substances  for  Use 
in  food.  J.  L.  Johnston,  London.  Eng.  Pat.  8945, 
May  29,  1889.  id. 
The  animal  ingredients,  such  us  powdered  meat,  albumen, 
meat  peptone,  and  gelatin  or  other  suitable  thickening 
ingredient  are  thoroughly  mixed  with  chocolate,  cocoa,  or 
coffee  extract,  and  heat  is  applied  so  as  to  reduce  the  whole 
to  a  solid  consistency.  By  means  of  suitable  compressing 
apparatus  lozenges  or  tablets  are  prepared.  The  cocoa 
and  chocolate  are  preferably  previously  deprived  of  their 
vegetable  fat,  but  flake  cocoa  or  an  infusion  at  once  from 
the  nibs  may  be  used.  The  infusion  of  coffee  is  filtered 
from  the  residual  grounds  before  being  incorporated  with 
the  meat  preparation  above  mentioned. 

Soluble  Saccharin  is  employed  to  sweeten  the  preparations 
if  this  is  necessary.  For  use  the  preparation  is  infused  with 
hot  water  so  as  to  make  a  broth. — F.  W.  '1'.  K. 


Improvements  in  Food  Preparations.  G.  A.  lirinck  and 
A.  YV.  Kehnstrom,  Stockholm,  Sweden.  Eng.  l'at. 
10,352,  June  25,  1889.  6d. 
This  food,  which  is  intended  for  human  beings,  horses,  dogs, 
and  other  animals,  is  prepared  in  the  form  of  cakes,  bread, 
biscuits,  puddings,  and  sausages.  The  ingredients  are 
varied  both  in  quality  and  quantity  according  to  special 
requirements.  The  principal  ingredient  which  is  used 
throughout  is  dried  and  crushed  milk  curds  (casein). 
Other  ingredients  are,  flour  or  any  suitable  form  of  meal, 
butter,  lard,  fat,  or  other  animal  or  vegetable  ingredients, 
and  mineral  matters  (usually  in  the  proportion  of  1  to 
3  per  cent.),  bone  flour  being  especially  desirable. 

— F.  W.  T.  K. 


Improvements  relating  to  the  Manufacture  of  Butter  and 

to  Apparatus   therefor.     II.    H.    Lake,  London.     From 

F.  R.  Norlow,  Copenhagen,  Denmark.     Eng.  Pat.  12,360, 

August  3,  1889.     Sd. 

The  object  of   this   invention  is  to  produce  butter  which 

shall  be  free  from  the  milk-sugar  and  albuminous  substances 

contained  in   the   milk.     The  cream  or  the  fresh  milk   is 

centrifugally  forced  through  a  perforated  or  porous  material 

such  as  wire  gauze,  woven  fabric,  clay. — E.  G.  C. 


(-B.)— SANITARY  CHEMISTRY. 
PATENTS. 

Improvements  in  the  Clarification  or  Purification  of 
Sewage  and  other  Foul  Waters  of  Analogous  Nature. 
C.  H.  Harvey,  London.  Eng.  Pat.  6991,  April  26,  1889. 
(Second  Edition.)     6d. 

This  invention  consists  in  the  use  of  "  acid  ferric  salts 
prepared  from  waste  sulphide  of  iron,  iu  conjunction  with 
an  alkaline  earth." — E.  G.  C. 


An   Improved  Process    and  Means   to   be  Employed  for 

Partially  Destroying  and  Mixing  Night-Soil  and   other 

Iiefuse,   and   for   Converting    the     some     into    Manure 

suitable    for    Grass    land     and     Arable     Purposes. 

.1.  \V.  Lodge,  Sowerby  Bridge.     Eng.  Pat.  9087,  June  1, 

1889.     6rf. 

By  means  of  a  series  of  reciprocating  and  revolving  riddles 

anil  rollers,  combustible  anil  metallic  portions    of  the   town 

refuse  are  separated;  the  former  are  burnt,  the   latter  are 

destroyed  in  a  cupola,  the  saleable  portions,  however,  being 

recovered.     The  residual  portion  is  crushed  and  ground  and 

finally  mixed  off  with  excreta  and  urine,  the    mixture   being 

deodorised  with  sulphuric  acid  and  dried  by  the  addition  of 


gypsum.  Mixed  excreta  and  ashes  and  other  refuse  found 
in  old  ash-places  and  privies  are  subjected  to  a  preliminary 
treatment  of  blending  and  mixing,  being  at  the  same  time 
rendered  friable,  before  they  an-  passed  through  the  above 
apparatus  and  finally  made  into  manure. 

'I'lii'  machinery  may  also  be  used  for  grinding  and  pre- 
paring basic  or  other  slag,  cinders,  and  cement,  in  Fact, 
any  thing  which  needs  to  be  pulverised  and  separated.  This 
improved  machinery  may  also  be  used  for  mixing  materials 
for  the  manufacture  of  briquettes  made  from  coal  du-t  in 
combination  with  tar  and  other  ingredients. — F.  \V.  T.  K. 


Improvements  connected  with  the  Tiltrationof  Water  and 
in  Cleansing  the  Filters.  G.  W.  Hawksley,  Sheffield. 
Eng.  l'at.  9512,  June  8,  1889.     Sd. 

Instead  of  purifying  the  water  by  mixing  prccipitants  with 
it  and  running  the  mixture  into  settling  tanks,  the  pre- 
cipitants  are  admitted  into  the  water  as  it  passes  through 
the  suction  pipe  of  a  pump  or  pumps  which  are  employed 
to  force  the  mixture  through  a  series  of  filters.  One 
advantage  claimed  for  this  method  is  economy  of  space. 
For  cleansing  the  filters  the  inventor  does  not  proceed  in  the 
usual  way,  i.e.,  by  reversing  the  flow  of  uniiltered  water, 
but  forces  the  water,  filtered  by  one  or  two  of  the  filters, 
through  the  remaining  ones  in  the  reverse  direction.  Or 
instead  of  using  water  for  the  purpose  he  blows  steam 
through  the  filters  in  the  reverse  way  or  charges  them  with 
steam  and  then  suddenly  blows  it  off.  This  breaks  the 
deposit  and  causes  it  to  crumble,  and  it  is  then  carried  off 
through  the  sludge  pipe  in  which  test  taps  or  gauge  glasses 
are  fixed  for  the  purpose  of  watching  the  cleansing  process. 
An  intermediate  high  pressure  tank  for  the  purpose  of 
more  thoroughly  mixing  the  ingredients  and  retaining  the 
grosser  deposit  and  floating  material  may  be  inserted  between 
the  pump  and  the  filters. 

Charcoal,  asbestos  cloth,  wire  gauze  or  other  materials 
supported  in  one  or  more  layers  by  perforated  filter  plates 
fixed  inside  the  filters  are  used  as  filtering  media. 

— F.  VY.  T.  K. 


Improvements      in      Apparatus     for      Purifying     Water. 

W.  Anderson,   Westminster.     Eng.    l'at.    111.706,   July  2, 

1889.  8rf. 
This  is  an  improvement  on  Eng.  Pats.  5496  of  1883  and 
12,256  of  1884  (see  this  Journal,  1884,  529,  and  18H5,  183, 
363,  546).  The  water  to  be  purified  is  admitted  into  one 
end  of  a  revolving  cylinder  on  the  inside  of  which  are  fixed 
curved  radial  shelves  instead  of  fiat  radial  shelves,  as  here- 
tofore used.  These  shelves  are  made  up  of  short  lengths, 
about  3  ft.,  and  serve  to  hold  up  the  iron  which  is  the 
purifying  agent,  and  by  placing  them  in  eschelon  instead  of 
in  lines  parallel  to  the  axis  throughout,  a  more  uniform 
stress  is  brought  to  bear  on  the  driving  machinery,  and  the 
iron  is  more  thoroughly  brought  into  contact  with  the  water, 
The  curved  plates  hold  more  iron  than  the  flat  ones.  The 
water  before  and  alter  passage  through  the  cylinder  is 
aerated  by  means  of  jets  oi  air  passed  in  through  perforated 
pipes.  A  perforated  pipe  also  passes  along  tin  axis  of  the 
cylinder,  and  the  air  forced  through  this  aerates  the  water 
during  its  passage  through  the  same.  This  aeration  pro- 
motes tlie  chemical  action  which  takes  place.  The  excess 
of  air  is  allowed  to  escape  by  means  of  an  automatic  valve  in 
the  cylinder  ease.  The  entrance  to  the  outlet  pipe  is  covered 
with  a  hood,  to  prevent  iron  being  carried  away.  It  is 
sometimes  necessary  ti>  keep  the  iron  in  more  compact 
masses,  instead  of  using  longitudinal  shelves,  the  cylinder 
is  then  divided  into  transverse  cells  with  perforated  sides. 
These  are  filled  with  iron,  and  the  water  is  made  to  flow  in 
a  sinuous  manner  between  these  cells,  so  as  to  have  a-  long 
a  contact  as  possible.     The  cells  are  filled  through  apertures 

in  the  cylinder  sides,  which  are  closed  by  means. if  d 

— F.  W.  T.  K- 
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A  System  of  Purification  and  Filtration  of  Water  for  City 
and  Town  Supplies.  J.  A.  Crocker,  Brooklyn,  U.S.A. 
Eng.  Pat.  5445,  April  10,  1890.     Kd. 

In  combination  with  a  water  supply,  this  inventor  uses  a 
battery  of  filters,  one  or  more  interposed  precipitating 
basins,  a  precipitating  solution  tank  situated  nearest  the 
inlet  of  the  basin  supply,  and  one  or  more  pumping,  lifting, 
and  reservoir-distributing  stations. — E.  G.  C. 


(O)— DISINFECTANTS. 
PATENT. 

A  Composition  for  Arresting  or  Preventing  Decay  in 
Wood.  J.  T.  McMahon,  London.  Eng.  Pat.  13,203, 
August  21,  1889.     id. 

The  components  of  this  preparation  are  as  follows :  Mercuric 
chloride,  l|oz.  ;  ammonium  chloride,  3  oz. ;  soft  soap,  5  lb. ; 
methylated  spirit,  2  galls. ;  distilled  water,  1  gall. ;  Venice 
turpentine,  10  oz. — E.  G.  C. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

PATENTS. 

Improvements   in   the   Manufacture  of  Paper.    J.  Craig, 
Cheadle.     Eng.  Pat.  9145,  June  3,  1889.     8(/. 

This  invention  relates  to  the  production  of  duplex  or  triplex 
paper  having  suitable  designs  impressed  upon  it.  For  this 
purpose  a  web  of  paper  is  passed  between  a  pair  of  metal 
rollers  furnished  with  punches,  whereby  the  design  is 
punched  out.  This  paper  is  then  united  with  a  web  of 
paper  in  process  of  manufacture,  as  in  the  ordinary  method 
of  making  duplex  paper.  Three  sheets  can  also  be  so 
united  to  form  a  triplex  paper. — E.  J.  B. 


Improvements  in  Machinery  or  Apparatus  used  in  the 
Manufacture,  of  Paper  and  Cardboard.  A.  Durand, 
Paris,  France.     Eng.  Pat.  11,779,  July  24,  1889.     lid. 

This  invention  relates  to  improvements  in  the  driving  of 
paper  and  cardboard  machines,  whereby  greater  uniformity 
aud  increased  speed  are  obtained.  For  this  purpose  the 
power  is  transmitted  by  a  system  of  cones  instead  of  spur 
gearing.  The  inventor  also  claims  the  utilisation  of  exhaust 
steam  for  heating  the  drying  cylinders  by  means  of  a  novel 
apparatus.   Complete  drawings  accompany  the  specification. 

— E.  J.  B. 


Improvements  in  Apparatus  for  Cutting  up  Wood  into 
Discs  for  use  in  making  Wood  Pulp.  H.  Wigger,  Unna, 
Germany.  Eng.  Pat.  14,563..  September  16,  1889.  6d. 
Instead  of  cutting  up  the  wood  into  discs  with  saws,  as  at 
present  practised  in  the  Mitscherlich  process  of  manufac- 
turing wood  pulp,  the  inventor  causes  the  logs  of  wood, 
previously  barked,  to  be  acted  upon  by  a  revolving  knife. 
The  wood  is  presented  to  the  knife  obliquely,  both  as  regards 
the  vertical  and  horizontal  planes.  Complete  drawings 
accompany  the  specification. — E.  J.  B. 


Improvements  in  the  Process  of  and  Means  for  Purifying 
Paper  Pulp.  C.  Kellner,  Vienna,  Austria.  Eng.  Pat. 
4960,  March  29,  1890.     8rf. 

According  to  this  invention  paper  pulp  largely  diluted 
with  water  (1 — 15  oz.  per  gall.)  is  caused  to  flow  into  a 
rapidly  revolving  cylinder  placed  inside  a  fixed  cylinder. 
As  the  inner  cylinder  revolves  the  heavy  impurities  are 
thrown  towards  the  sides,  while  the  purified  pulp  flows 
away  iu  a  continuous   stream   from   the  centre.     As   the 


impure  pulp  enters  at  the  bottom  of  the  cylinder  in  a  con- 
tinuous stream,  the  impurities  gradually  rise  along  the  sides 
and  overflow  into  the  outer  cylinder,  from  which  they  can 
be  from  time  to  time  drawn  off. — E.  J.  B. 


An  Improved  Process  of  Softening  Brittle  Paper  Pulp. 
C.  Kellner,  Vienna,  Austria.  Eng.  Pat.  5053,  April  1, 
1890.     8<f. 

The  inventor  causes  the  pulp  to  pass  into  the  space  between 
two  cones,  one  of  which  is  rapidly  revolving.  The  cones 
are  covered  with  helical  flutings.  Pulp-treating  in  such  an 
apparatus  is  more  uniform  than  that  produced  by  the  ordi- 
nary beating  engines.  In  another  form  of  apparatus  the 
pulp  is  caused  to  flow  between  two  horizontal  millstones. 

— E.  J.  B. 


Improvements  in  Apparatus  for  Usein  the  Manufacture  of 
Wood-Wool.  Ole  Evenstad  and  Olaus  Senstad,  Hasten 
Storelvedalen,  Norway.  Eng.  Pat.  8422,  May  30, 
1890.     Grf. 

An  apparatus  is  described  for  cutting  wood  shavings  into 
longitudinal  strips.  It  is  specially  designed  for  use  in  com- 
bination with  the  machine  patented  by  the  same  inventors 
(Eng.  Pat.  4296  of  1888).— E.  J.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

The  Oxidation  of  Turpentine  in  Sunlight.  II.  E.  Armstrong. 
Proc.  Chem.  Soc.  1890  (85),  99—101. 

It  was  pointed  out  by  Sobrero  in  1851  (Compt.  Rend.  33, 
66)  that  when  turpentine  is  exposed  to  light  in  presence  of 
moisture  and  oxygen  a  crystalline  substance  is  formed  which 
has  the  composition  represented  by  the  formula  C^H^O™ ; 
and  that  this  substance  is  decomposed  when  boiled  with 
dilute  sulphuric  acid,  an  oil  being  formed  which  has  a 
powerful  odour  recalling  both  that  of  camphor  and  that  of 
turpentine.  The  author's  attention  became  directed  to  this 
substance  about  12  years  ago  in  the  course  of  his  studies  of 
the  terpenes  and  camphor,  and  iu  most  years  since,  during 
the  summer,  he  has  carried  on  experiments  on  the  oxidation 
of  C10H16  hydrocarbons  in  sunlight,  and  has  been  able  to 
confirm  Sobrero's  statements  in  every  particular.  As  the 
crystalline  product  in  question  has  not  yet  been  named,  it 
is  proposed  to  term  it — at  all  events,  provisionally  and  until 
its  constitution  is  determined — sobrerol. 

Sobrerol  is  readily  soluble  in  alcohol,  and  crystallises 
from  this  solvent  usually  in  large,  flexible,  mouosymmetrie 
prisms  having  a  peculiar  hour-glass  structure  inside  and 
showing  hemihedrism.  It  is  slightly  soluble  in  water, 
benzene,  chloroform  and  petroleum  spirit ;  the  aqueous 
solution  has  a  bitter  taste.  It  melts  at  about  150°.  The 
formula  is  C10HiSO;,  =  C1(|Hlc+ H202,  aud  there  can  be  very 
little  doubt  that  it  is  a  glycol.  Sobrerol  is  optically  active 
in  a  high  degree,  the  apparent  specific  rotatory  power  of 
the  products  from  French  turpentine  in  a  5  per  cent. 
solution  in  alcohol  (b.p.)  being  slightly  above  150°. 
Sobrerol  from  American  turpentine  (from  Savannah)  was 
found  to  have  about  the  same  rotatory  power,  but  in  the 
opposite  direction.  The  optical  similarity  of  the  two  products 
is  noteworthy,  inasmuch  as  the  American  has  less  than  half 
the  rotatory  power  of  French  turpentine.  It  would  seem 
that  only  the  terpenes  proper,  and  not  the  citrenes,  &c. 
(Chem.  Soc.  Trans.  1879,  734;  this  Journal,  1882,478) 
form  sobrerol. 

When  boiled  with  dilute  sulphuric  acid,  sobrerol  is  readily 
converted  into  the  oil  referred  to  by  Sobrero ;  the  product 
is  undoubtedly  identical  with  the  isomeride  of  camphor 
which  Wallacli  and  Otto  have  obtained  by  treating  turpentine 
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with  nitrous  acid  (Annalen,  253,  249),  and  which  they 
have  provisionally  named  pinol .-  as  the  compound  is  not  an 
ol,  i.e.,  an  alcohol,  it  may  he  suggested  that  it  might 
appropriately  be  termed  sobrerone.  The  product  from 
sobrerol  begins  to  boil  at  150° — ICO",  hut  passes  over  almost 
entirely  at  about  183°,  leaving  a  small  amount  of  a  viscid 
oil ;  it  readily  combines  with  bromine,  forming  a  dibromide 
(bromine  found  50-78  percent.)  which  crystallise-  verj 
beautifully  in  forms  of  the  rhombic  system.  The  dibromide 
was  found  to  melt  at  93  •  5°. 

Sobrerol  is  probably  always  the  initial  product  of  oxida- 
tion of  turpentine.  It  may  be  expected  that  sobrerone  will 
be  found  among  the  oxygenated  constituents  of  some 
essential  oils,  and  it  is  proposed  to  search  for  it. 


A  New  Lutidine.     E.  TKirkopf  and  H.  Goltsch.     Ber.  23, 

1113—111-1. 

Tins  base  was  obtained  from  dimethylpyridine  carboxylic 

acid,  itself  obtained  by  the  oxidation  of  the  parvoline, 
boiling  at  216° — 217",  and  proved  by  the  authors  to  have 
the  constitution  represented  by  the  formula — 


CII, 


CH3 


V 


CH3 

fib, 


(Ber.  23,1110 — 1112).  It  was  formed  by  eliminatingearbonie 
anhydride,  boils  at  169° — 170°,  and  has  the  composition 
C-H„N,  agreeing  with  that  of  lutidine.  It  is  a  colourless 
highly  refractive  liquid,  having  a  feeble  and  not  unpleasant 
odour.  It  dissolves  sparingly  in  cold,  more  readily  in  hot 
water.  It  has  a  specific  gravity  of  0-9G14  at  0D  (water  at 
4°=1).  The  mercurochloride  crystallises  in  fine  long 
sparingly  soluble  needles,  melting  at  170°.  The  same  base 
is  formed  in  small  quantities  by  the  action  of  propaldehyde- 
ammonia  on  propaldehyde,  it  being  found  possible  to  isolate 
from  the  fraction  boiling  at  170° — 180°  a  base  agreeing 
in  all  its  properties  with  the  above  lutidine.  In  order  to 
determine  the  constitution  of  the  latter,  the  base  was 
subjected  to  oxidation,  a  product  being  obtained  the  analysis 
of  which  showed  it  to  be  a  pyridinediearboxylic  acid.  It 
melts  at  314° — 315°.  From  its  high  melting  point  and 
external  character  the  authors  infer  that  the  acid  is 
dinicotinic  acid,  so  that  by  regarding  the  above  lutidine  as 
a  ^^-dimethylpyridine  its  constitution  is  represented  by  the 
formula — 

CHa  /\  CHa 


y 


— D.  B. 


On   the  Composition  of  Digitonin.     II.  Kiliani.     Ber.  23, 
1555—1560. 

Digitalfn  of  commerce  contains  besides  digitoxin  (used  in 
pharmacy  and  not  yielding  any  sugar  by  heating  with  acids) 
at  least  three  glucosides :  digitonin,  digitalin,  and  digitaleln, 
of  which  the  first  is  present  in  greatest  quantity  and  appears 
to  be  identical  with  saponin.  It  has  been  observed  by 
various  observers  that  digitalin  when  heated  with  acids 
yields  bodies  capable  of  reducing  cupric  oxide,  and 
Schmiedeberg  has  observed  that  there  is  also  formed  a 
crystalline  body  insoluble  in  water  which  he  named 
digitogenin.  He  described  some  of  the  properties  of  this 
body,  but  did  not  determine  the  nature  of  the  sugars 
formed.  The  author  has  made  further  experiment-  to 
determine  the  nature  of  these  bodies. 

Some  commercial  digitalin  (pur.  pulv.)  was  obtained  ;  it 
was  almost  completely  soluble  in  water.  Kmulsin  was 
without  action  on  it.  It  was  treated  with  its  own  weight  of 
hydrochloric  acid  (1-19)  diluted  with  10  times  its  weight  of 


water,  at  the  boiling  point  for  six  hours.  As  the  reaction 
progressed  an  insoluble  substance  separated  out,  wdiich  at 
the  conclusion  was  filtered  anil  washed  with  water. 

The  filtrate  was  treated  with  silver  oxide  to  remove 
hydrochloric  acid  and  evaporated  to  a  syrup  :  on  exposure 
over  sulphuric  acid  in  a  desiccator,  it  solidified  to  a  crys- 
talline ina-s.  This  was  treated  with  boiling  methyl  alcohol, 
and  a  sugar  was  left,  which  was  found  to  be  galactose,  the 
methyl  alcohol  solution  was  found  to  contain  dextrose  and 
a  little  more  galactose.  About  1G  per  cent,  of  each  sugar 
was  obtained.  The  insoluble  body  was  about  50  per  cent. 
of  the  digitalin  taken.  It  was  purified  by  dissolving  in 
chloroform,  distilling  this  off  and  treating  the  residue  with  a 
little  boiling  alcohol,  which  dissolved  out  most  of  the  dirt 
and  recrvstullising  the  residue  from  30  —  4C>  time-  it-  weight 
of  boiling  alcohol.  To  determine  if  this  was  a  pure  body, 
it  was  fractioned  into  four  portions,  ami  these  were  found  to 
be  identical.  A  determination  of  the  carbon  and  h] 
pointed  to  the  formula  (C5H80)»;  the  composition  of 
crystallised  derivatives  of  digitogenin  to  the  formula, 
CI5HM03. 

Digitogenin  is  soluble  in  3.",  parts  of  boiling  and  in  more 
than  100  parts  of  cold  93  per  cent,  alcohol ;  in  20  parts  of 
boiling  and  30  parts  of  cold  chloroform ;  in  30  parts  of  cold 
glacial  acetic  acid,  and  in  rather  less  of  hot,  and  it  is 
insoluble  in  water  and  aqueous  potash.  With  alcoholic 
pota-h  it  forms  a  crystalline  potash  compound.  Phenyl- 
hydrazine  do.-   no '   on  it,  nor  does  a  hot  concentrated 

solution  of  baryta  form  any  well  marked  compound,  whilst 
mineral  acids  and  oxidising  agent-  ac(  energetically. 

The  reaction  is  expressed  by  the  following  equation — 

Digitalin.  Digitonin.      Dextrose.     Galactose. 

CsjH^On,  +  2H20  =  C',;,II„(>:,  +  C6H,„06  +  C6H„(  V 

—A.  1..  S. 


Manufacture    of   Tannins  free  from     Colouring   Matter. 
A.  Villon.     Hull.  Soc.  Chiin.  1890,  784—786. 

To  prepare  tannin  free  from  colouring  matters  from  chestnut 
wood,  quebracho,  divi-divi,  sumac,  and  other  astringents, 
an  extract  is  first  obtained  in  the  usual  way,  using  six  vats 
and  a  current  of  carbonic  acid,  at  a  temperature  of 
80° — 90",  this  is  cooled  in  ordinary  settling  vats,  the  liquor 
drawn  off,  0"5  per  cent,  of  zinc  sulphate  added,  the  tem- 
perature is  then  maintained  for  half  an  hour  at  +  2°  by 
means  of  a  refrigerating  vat  similar  to  those  used  in 
breweries ;  the  precipitated  impurities  are  separated  in  a 
filter-press.  The  filtrate  is  transferred  to  a  closed  vat, 
provided  with  a  mechanical  agitator,  a  solution  of  zinc 
sulphate  is  then  added  in  the  proportion  of  2-5  kilos,  of 
the  salt  per  kiio.  of  tannin  present  :  and  a  current  of 
ammonia  gas  (obtained  by  decomposing  2 "5  kilos,  of 
ammonium  sulphate  per  kilo,  of  tannin)  i-   passed  in  and 

the  whole  heated  to  boiling;  the  excess  of  gas  is  col ted 

in  another  vat.  Tannate  of  zinc  is  thus  precipitated,  and 
ammonium  sulphate  left  in  solution;  the  former  is  separated 
in  a  filter-press,  washed  successively  with  warm  and  cold 
ammoniaeal  water  and  with  cold  water,  suspended  in  live 
times  its  volume  of  water,  and  decomposed  with  dilute 
sulphuric  acid  ;  a  solution  of  barium  sulphide  is  then 
added  till  no  further  precipitate  is  formed.  The  precipitate, 
which  consists  of  zinc  sulphide  and  barium  sulphate, 
is  removed  by  filtration,  an  almost  colourless  liquid  is 
thus  obtained,  containing  20 — 30  per  cent,  of  tannin 
(10° — 15°  B.)  and  quite  free  from  extractive  matters. 
The  ammonia  is  recovered  from  the  filtrate  from  the  zinc 
tannate  ;  the  mixed  precipitate  of  zinc  sulphide  and  barium 
sulphate  i-  treated  with  dilute  sulphuric  acid,  zinc  sulphate 
passing  into  solution,  the  barium  sulphate  i-  then  recon- 
verted into  the  sulphide  by  calcination  with  coal. 

The  above  process  is  quite  a-  economical  as  the  ordinary 
methods  of  manufacturing  extracts. — S.  B.  A.  A. 
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PATENTS. 

Improvements  in  the  Separation  of  the  Isomeric  Substances 
produced   in    the  Manufacture  of  Dithiosalicylic  Acid. 

A.  M.  Clark,  London.  From  Dr.  !•".  von  Heyden's  Nachf, 
Kadebeul,  Germany.  Eng.  l'at.  13,027,  August  17, 
1889.     id. 

The  dithiosalicylic  acid  produced  according  to  Eng.  Pat. 
14,443  of  1888"  (this  .Journal,  1890,  213),  is  a  mixture  of 
two  isomerides  which  can  lie  easily  separated  in  the  form  of 
their  salts.  The  less  soluble  dithiosalicylate  No.  I.  may  be 
precipitated  with  common  salt  from  the  aqueous  solution  of 
an  alkali  salt  of  the  crude  acid.  Another  way  is  to  treat 
the  dry  sodium  salt  of  the  crude  acid  with  boiling  alcohol, 
which  dissolves  only  the  sodium  dithiosalicylate,  No.  II. 

— E.G.C. 


Improvements  in  the  Production  of  Quinazoline  Derivatives. 
H.  H.  Lake,  London.  From  Kalle  and  Co.,  Biebrieh-on- 
the-Khine,  Germany.  Eng.  Pat.  13,313,  August  23, 
1889.     6d. 

A  process  for  the  preparation  of  new  pharmaceutical 
products  belonging  to  the  dihydroquinazolines  and  having 
the  general  formula, — 

,N    =    CH 


C„H4 


/J 


I 
■  CH,  -  NE 


The  two  methods  given  for  the  preparation  of  these  bodies 
are:  (1.)  Reducing  formyl-o-nitro-benzylaniline,  formyl-o- 
nitrobenzyl  -  p  -  toluidine,  formyl  -  o  -  nitrobenzylanisidine, 
formyl-o-nitrobenzyl-/)-phenetidine  and  similar  products. 
(2.)  Treating  o-amidobenzylaniline,  o-amidobenzyl-p-tolu- 
idine,  o-amidobenzyl-^-anisidine,  o-ainidobenzyl-^-phenet- 
idine  and  similar  products  with  formic  acid.  The  reactions 
which  take  place  are  expressed  by  the  following  equations — 


I. 

N02.C,H4.CH2.N(COH)B  +  3  H:  = 

,N    =    CH 
C6H4<  |  +     3H..0 

\CH„-  NE 

II. 
NH,.C„H,.CH„.NIIE  +  CH.O,  = 


C6H4 


N 


CH 


+     2  HO 


CH-  NE 


In  working  according  to  the  first  method  10  kilos,  of 
o-nitrobenzylformanilide,  melting  point  77°  (by  heating 
10  parts  of  o-nitrobeuzylchloride  with  8  ^>arts  of  sodium 
formauilide  in  benzene)  (see  also  Lellmau  and  Stichel, 
Ber.  19  1604)  are  reduced  in  30  kilos,  of  alcohol  with 
14  kilos,  of  tin  and  28  kilos,  of  hydrochloric  acid.  A  salt 
having  the  formula,  C14Hi:,N2HClSnCT.;.,  melting  point  130°— 
134°,  crystallises  out,  and  when  freed  from  tin  yields  the 
hydrochloride  of  phenylhydroquinazoline.  This  latter  com- 
pound is  also  obtained  by  reducing  o-nitrobenzylaniline  with 
ammonium  sulphide  and  boiling  the  o-amidobenzylaniline 
thus  obtained  with  an  excess  of  formic  acid.  The  solution 
is  then  diluted  with  water,  filtered,  precipitated  with  soda, 
and  the  base  obtained  dissolved  in  dilute  hydrochloric  acid. 
On  evaporation  crystals  of  phenyldihydioquinazoline  hydro- 
chloride separate  out.  It  has  the  formula  C14H12N,,HC1. 2  H20 
and  melts  at  80'.  When  anhydrous  it  melts  at  220°.  The  salt 
is  easily  soluble  in  water  and  alcohol,  but  can  be  precipitated 
from  its  aqueous  solution  by  means  of  salt.  The  base  melts 
at  95°  and  is  almost  insoluble  in  water,  but  very  easily 
soluble  in  alcohol  and  ether.  The  properties  of  the 
following  substances  are  also  given  : — 

j)-Tolyldihydroquiuazoline — 


C6H. 


N    =    CH 

CH,  -  X  -  C6H4  -  CH3 


Its  hydrochloride  crystallises  with  two  molecules  of  water 
and  melts  at  85°.  The  anhydrous  salt  melts  at  2;i°.  The 
base  crystallises  in  leaflets  melting  at  120°. 

p-Anisyldihydroquinazoline — 

.N    =    CH 
C6H  4<  | 

\CH,  -N  -C6H4  -  OCH, 

white  needles,  melting  point  85  . 
p-Phenetyldihydroquinazoline — 


C,,H4 


/ 


N    =    CH 


\n 


CH.  -  N  -  C6H4  -  OC2H5 

white  leaflets,  melting  point  109°. 

The  phenyldihydioquinazoline   is  known   as  orexiue  (see 
this  Journal,  1890,  321).— T.  A.  L. 


A  Process  for  the  Production  of  Thio-oxydiphenylamine. 
M.  Lauge,  Amersfoort,  Holland.  Eng.  Pat.  15,700, 
October  7,  1889.     id. 

A  >m  r  of  m-oxydiphenylamine  is  heated  in  an  aqueous 
solution  with  or  without  the  addition  of  an  alkali  or 
alkaline  carbonate  and  in  an  open  vessel  or  in  a  digester. 
250  kilos,  of  caustic  soda  are  dissolved  in  water  and  185 
kilos,  of  "  m-oxydiphenylamine  salt "  are  added.  The 
solution  is  heated  and  200  kilos,  of  sulphur  are  gradually 
introduced  and  the  mixture  boiled  until  all  the  sulphur  is 
dissolved.  On  adding  sodium  bicarbonate  to  the  hot  liquor 
the  thio-product  is  precipitated  as  a  light  yellow  powder. 
It  is  easily  soluble  in  alkalis,  less  so  in  alkaline  carbonates, 
and  is  precipitated  from  its  solutions  by  acids  and  acid 
salts  as  a  light  yellow  tasteless  powder.  It  is  also  soluble 
in  alcohol  and  acetic  acid,  but  insoluble  in  water  and 
benzene.  The  melting  point  is  about  155°.  The  product 
is  to  be  used  as  a  substitute  for  iodoform  as  a  dressing  for 
wounds.     It  has  no  smell  and  is  innocuous. — T.  A.  L. 


XXI.-PHOTOGKAPHIC  MATERIALS 
PEOCESSES. 


AND 


PATENTS. 


Improvements  in  Indelible  and  Waterproof  Prints,  Pictures, 
Designs,  and  similar  Objects,  and  in  the  Method  of 
Producing  the  .same.  J.  K.  France,  New  York,  U.S.A. 
Eng.  Pat.  20.964,  December  31,  1889.     6d. 

The  inventor  places  a  print,  photograph,  or  design  on 
paper,  linen,  or  other  suitable  material  between  thin  trans- 
parent sheets  of  celluloid,  uniting  them  by  means  of  any- 
suitable  solvent  for  celluloid,  or  by  a  transparent  size  or 
gum. — E.  J.  B. 


Improvements  in  the  Manufacture  of  Nitro-cellulose  and 
Apparatus  for  that  Purpose.  J.  E.  France,  Plaiufield, 
New  Jersey,  U.S.A.     Eng.  Pat.  5364,  April  8,  1890.     dd. 

Cellvlose  intended  for  conversion  into  nitro-cellulose  is 
first  reduced  to  a  fine  state  of  division  by  suitable  machinery, 
which  is  fully  described  in  the  specification. — E.  J.  B. 


822 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Aug.  30, 1S90. 


XXII.-EXPLOSIVES.  MATCHES,  Etc. 

PATENTS. 

Improvements  in  Fuses  and  Detonators.  P.  Ward  and  E. 
M.  Gregory,  London.     Eng.  Pat.  11,500,  July  18,  1889.    8rf. 

This  invention  is  an  improvement  on  Eng,  Pat.  39S1  of  188  I, 
whereby  the  electric  fuses  and  detonators  are  rendered 
absolutely  impervious  to  the  action  of  moisture,  air,  &e. 

The  detonating  composition  is  introduced  into  a  glass 
tube,  in  the  closed  end  of  which  two  wires  have  been 
previously  sealed.  A  small  plug  of  any  suitable  non- 
inflammable  substance,  such  as  asbestos,  slag-wool,  &e.,  is 
inserted  on  top  of  the  explosive  composition  and  the  open 
end  of  the  glass  tube  is  fused  together  in  the  blow-pipe,  or 
closed  by  a  sufficient  quantity  of  Chatterton's  composition, 
staling  wax,  or  other  suitable  substance.  Detailed  descrip 
tions  and  drawings  are  given  of  the  methods  and  tools 
employed  for  preparing  the  glass  tubes  so  that  an  absolutely 
uniform  arrangement  of  the  wires  is  ensured,  both  as  to 
the  surface  exposed  and  their  separation  from  each  other. 

— W.  M. 


Improvements    in    the    Preparation    and   Application   of 

Explosive  Compounds.     A.V.Newton,  London.      From 

A.  Nobel,   Paris,  France.     Eng.  Pat.  12,307,  August  2, 

1889.     Gd. 

This  specification  describes  a  manner  of  forming  propelling 

charges  for  firearms  out  of    smokeless   explosives  of   the 

celluloidal  kind,  the  charges  "  consisting  of  rolled  up  sheets, 

or  plates,  or  tubes,  or  hollow  caps,  corrugated  or  pierced 

with  holes,  for  the  purpose  of  increasing  their  surface  of 

explosive  combustion." — W.  M. 


Improvements  in  the  Manufacture  of  Lucifer  Matches. 
J.  Lutz  and  L.  Oltosy,  Vienna,  Austria.  Eng.  Pat.  12,763, 
August  13,  1889.     -id. 

In  this  invention  the  matches  are  made  by  dipping  the  ends 
of  the  splints  in  bundles  into  a  solution  composed  of  30  parts 
by  weight  of  water,  20  parts  of  sodium  chlorate,  4  parts  of 
ammonium  sulphate,  and  2  parts  of  gum  arabic,  sugar,  or 
other  carbohydrate,  and  afterwards  allowing  them  to  dry. 
The  matches  thus  made  differ  from  those  in  ordinary  use  in 
having  no  enlarged  heads.  They  ignite  when  rubbed  on  a 
surface  covered  with  amorphous  phosphorus  and  antimony 
trisulphide. — W.  M. 


Improvements  in  Damp-Proof  Cartridge  Cases.  .T.  C. 
Butterfield  and  T.  C.  Batchelor,  London.  Eng.  Pat. 
14,025,  September  5,  1889.     Sd. 

"This  invention  relates  to  the  manufacture  of  cartridge 
cases,  preferably  of  metal  (this  Journal,  1890,  765),  which 
shall  be  impervious  to  damp  or  water,  and  consists  in  the 
employment  of  an  inner  pocket  in  which  the  fuse  is  placed 
when  the  cartridge  is  to  be  exploded." 

In  one  form  the  pocket  is  cylindrical  and  concentric  with 
the  axis  of  tin'  cartridge.  In  another  it  is  simply  a  longi- 
tudinal groove  in  the  outside  of  the  cartridge  case,  the 
detonator  being  placed  cither  inside  the  pocket  or  in  the 
groove,  and  held  in  position  by  binding.  In  either  case  the 
detonator  when  exploded  destroys  the  wall  of  the  poeket  or 
groove  and  explodes  the  cartridge.  In  this  way  a  cartridge 
ease  is  provided  which  does  not  require  to  be  cut  or  opened 
in  any  way  previous  to  firing. — W.  M. 


XXIII.-ANALYTICAL  CHEMISTKT. 

Determination  of  lite  Specific  Gravity  of  Salts  Soluble  in 
Water.    J.  W.  Eetgers.  '   Zeit.  f.  Phys.  Chem.  3,289. 

Tin:  published  determination  of  the  specific  gravity  of  salts 
varies  very  much.  The  discrepancies  are  chiefly  due  to  the 
difficulty  of  obtaining  crystals  free  from  cavities,  these 
imperfect  crystals  being  always  lighter  than  the  homoge- 
neous ones.  The  author  recommends  that  a  liquid  be 
prepared  of  such  a  density  that  only  the  heaviest,  ami 
consequently  the  homogeneous  crystals  Boat  in  it,  whilst  the 
lighter  ones,  that  is  those  containing  cavities,  float  on  the 
surface.  A  mixture  of  methylene  iodide  and  benzene  is  a 
convenient  liquid.  A  few  determinations  made  by  this 
method  are  given. — A.  L.  S. 


A  New  Beaction  of  Hydrogen  Peroxide.   G.  Deniges.   Bull. 
Soc.  Cbim.  1890,  797. 

One  or  two  cc.  of  a  10  per  cent,  aqueous  solution  of  ammo- 
nium or  sodium  molybdate,  containing  an  equal  volume  of 
concentrated  sulphuric  acid  acquires  on  addition  of  a  few- 
drops  of  hydrogen  peroxide  a  yellow  colouration  approach- 
ing in  intensity  that  of  solutions  of  the  alkaline  eliminates 
and  bichromates.  The  intensity  of  the  colour  is  rapidly 
diminished  on  addition  of  water,  and  more  gradually  on 
diluting  with  sulphuric  acid  ;  it  is  slowly  destroyed  by  nitric 
acid  in  the  cold  and  speedily  on  wanning.  The  reaction  is 
not  affected  by  boiling,  and  is  probably  due  to  the  forma- 
tion of  a  permolybdic  acid  ;  it  is  sufficiently  sensitive  to 
detect  0'1  mgrm.  of  hydrogen  peroxide,  whereas  the  chromic 
reaction  does  not  indicate  less  than  0-5  mgrm. — S.  B.  A.  A. 


Easy  Method  of  Determining  Nitrogen  in  Sodium  Nitrate. 
O.  Foerster.      Chem.  Zeit.  i4,  509—510. 

Two  to  3  grms.  of  the  sample  to  be  tested  are  weighed  into 
a  fair-sized  porcelain  crucible  of  known  weight  and  dried  at 
150°  or  at  such  a  temperature  that  the  salt  just  commences 
to  fuse.  After  cooling  and  weighing,  the  mass  is  dissolved 
in  25  cc.  of  hydrochloric  acid  of  19  per  cent,  strength  and 
dried  on  the  water-bath,  the  addition  of  acid  and  subsequent 
drying  being  thrice  repeated  to  ensure  the  conversion  of  all 
nitrate  into  chloride.  The  crucible  is  next  heatedfor  a  little 
time  to  150°,  then  to  a  dull-red  heat  over  the  bare  flame, 
anil  afterwards  cooled  and  weighed,  the  result  being  calcu- 
lated on  the  basis  of  61  '89  parts  of  NO,  being  replaced 
by  35  37  parts  of  CI. 

Satisfactory  results  are  obtained  with  this  method  in  the 
testing  of  Chili  saltpetre,  except  when  tins  substance  has 
been  sophisticated  with  magnesium  chloride,  in  which  case 
the  method  is  unavailable. — K.  1>. 


The  Separation  of  ( 'upper  from  Arsenic  by  Electrolysis. 
L.  W.  McCay.    Chem.  Zeit.  14,  509. 

If  the  current  from  4 — 6  Meidingcr's  cells  he  passed  through 
a  solution  of  an  alkaline  arsenate  rendered  alkaline  with 
ammonia,  no  separation  of  arsenic  or  reduction  of  the 
arsenic  acid  takes  place.  If.  however,  such  a  current  lie 
passed  through  an  ammoniacal  solution  of  a  copper  salt, 
complete  separation  of  the  copper  in  time  takes  place. 
The  experiment  was  tried  with  a  mixture  of  known 
quantities  of  copper  salt  and  potassium  arsenate,  to  which 
ammonia  in  slight  excess  had  been  added,  and  it  was 
found  that  6  hours'  passage  of  the  current  sufficed  to 
remove  the  blue  colour  of  the  solution.  The  current, 
however,  was  continued  for  18  hours  longer,  to  ensure  the 
complete  reduction  of  the  copper.  The  copper  was  then 
weighed  and  found  to  be  quantitatively  separated,  the 
original  amount  also  of  arsenic  acid  being  found  in  solution. 

— E.  B. 
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The  Analysis  of  Sodium  Aluminate.     K.  J.  Bayer.     Chem. 
Zeit.  14,  736-737. 

1. 1  si  i  has  recently  published  (Zeits.  f.  angew.  Chem.  1890, 
227;  this  Journal,  1890,  7G6  and  767)  a  method  of  analysis 
of  sodium  aluminate  similar  in  detail  to  the  method  pre- 
viously described  by  the  author  (Zeits.  Anal.  Chem.  24, 
542;  1886,  25,  180;  this  Journal,  1886,  41  and  550). 
Lunge,  however,  takes  into  consideration  the  silicic  acid 
which  may  happen  to  be  present,  making,  when  this  is  the 
case,  a  deduction  from  the  volume  of  standard  acid  required 
to  change  the  tint  of  the  methyl-orange  indicator,  i.e., 
corresponding  to  the  alumina  present.  This,  the  author 
states,  is  incorrect,  since  silicic  acid  has  for  acids  no 
neutralising  power  whatever.  For,  if  a  solution  of  sodium 
silicate  be  titrated  with  standard  acid,  and  either  methyl 
orange  or  phenolphthalein,  practically  the  same  result  is 
obtained;  thus,  in  an  actual  experiment,  11-60  cc.  of  acid 
were  required  with  methyl-orange  as  indicator  against 
11-45  cc.  with  phenolphthalein,  the  slight  difference  being 
due  to  the  presence  of  alumina  in  the  sample. 

Lunge  further  states  that  the  volumetric  method  in 
question  is  inapplicable  to  the  determination  of  alumina 
in  solutions  containing  much  silica.  To  this  objection  the 
author  rejoins  that  the  method  is  intended  for  the  analysis 
of  sodium  aluminate,  and  that  sodium  aluminate  is  no  more 
likely  to  contain  more  than  traces  of  silica  than  sodium 
silicate  is  of  alumina.  As  a  matter  of  fact,  when  solutions 
of  sodium  aluminate  and  silicate  are  mixed  together,  a 
voluminous  precipitate  is  obtained,  forming  slowly  in  dilute 
solutions,  but,  in  stronger  ones,  usually  causing  the  whole 
mass  to  set  to  a  jelly.  When  washed  and  air-dried  this 
precipitate  has  the  constant  composition — 

Na2O.Al,03.3  SiO.,.9  H..0 

It  forms  an  exceedingly  fine,  loose,  probably  crystalline 
powder,  easily  soluble  in  acids  and  sufficiently  so  in  water 
to  communicate  an  alkaline  reaction  thereto.  Dissolved  in  a 
known  amount  of  normal  acid  and  titrated  back  with 
standard  soda  and  methyl-orange,  the  volume  of  acid  found 
to  be  neutralised  corresponds  to  the  alumina  and  soda  con- 
tained in  the  compound.  When,  however,  phenolphthalein 
is  used  as  indicator  a  lower  figure  is  obtained  than  would 
correspond  to  the  soda  alone  which  is  present,  the  original 
compound,  or  a  similar  one,  thus  appearing  to  be  partially 
regenerated.  It  was  found,  for  example,  that  0' 2140  grm. 
of  the  crystalline  compound  neutralised  3 '45  cc.  of  normal 
acid  (1,000  cc.  =  29-68  grins,  of  Na.,0  or  16-37  grins,  of 
ALOb)  with  methyl^orange  as  indicator,  and  with  phenol- 
phthalein 0" 4458  grm.  of  substance  neutralised  l-02cc.  of 
acid  instead  of  1  ■  58  cc.  actually  corresponding  to  the  soda 
in  the  compound.  Now  the  amount  of  silica  present  in  the 
solution  of  sodium  aluminate  tested  by  Lunge  appears  to  be 
as  high  as  can  possibly  be  contained  in  the  same,  and  yet 
from  the  above  considerations  it  only  causes  in  the  determi- 
nation an  error  of  0-014  cc.  of  standard  acid,  and  may 
.therefore  be  neglected.  It  is,  moreover,  worthy  of  note  that 
the  very  slight  error  in  the  method,  when  silica  is  present  in 
the  solution  to  be  tested,  extends  to  the  soda  as  well  as  the 
alumina,  the  percentage  of  the  former  being  lowered  in 
proportion  as  that  of  the  latter  is  raised. 

The  only  defect  in  the  method,  in  the  author's  opinion, 
is  the  difficulty  of  obtaining  a  sharply-defined  end- 
reaction,  but  this,  after  practice,  can  be  obtained  to  within  a 
couple  of  drops  of  acid.  Of  more  practical  consequence  is 
the  fact  that  each  part  of  silica  which  remains  behind,  as 
almost  all  of  it  does,  in  the  form  of — 

Na.,0 .  AL03 . 3  Si02 . 9  H20 

on  lixiviating  the  roasted  raw  material,  represents  a  loss  of 
0-57  part  of  AI203  and  0-34  of  Na.,0.— E.  11 


On  the  Estimation  and  Separation  of  Zinc  in  the  Presence 
of  Iron  and  Manganese.  J.  Kibau.  Compt.  Rend.  HO, 
1196—1199. 

The  author  bases  his  method  on  the  following  facts,  which 
he  has  previously  proved  (Compt.  Rend.  107,  341  ;  this 
Journal,  1889,  771):— (1.)  Zinc  in  the  presence  of  alkaline 


thiosulphates  or  ammonia  gives  with  hydrogen  sulphide  a 
dense  granular  precipitate  of  sulphide  insoluble  in  cold 
thiosulphurie  acid,  which  is  here  liberated.  (2.)  Iron  is  not 
precipitated  in  such  a  solution  ;  the  zinc  precipitate  carries 
down  only  a  trace  of  iron. 

The  solution  containing  zinc,  iron,  and  manganese  is 
diluted  until  it  contains  not  more  than  1  grm.  of  zinc  per 
litre.  Sodium  carbonate  is  added  until  a  precipitate  is  just 
formed,  and  then  is  dissolved  by  a  drop  of  dilute  hydro- 
chloric acid.  Sulphuretted  hjdrogen  is  passed  into  the  cold 
solution  until  the  greater  part  of  the  zinc  is  precipitated 
together  with  some  sulphur  caused  by  reduction  of  the  ferric 
chloride,  a  large  excess  of  sodium  thiosulphate  is  added, 
and  the  current  of  sulphuretted  hydrogen  continued  until  all 
the  zinc  is  precipitated. 

When  it  is  desired  to  precipitate  the  iron  with  ammonia, 
after  removing  the  zinc,  it  is  preferable  to  substitute  ammo- 
nium thiosulphate  for  the  sodium  salt,  as  the  iron  is  liable 
to  carry  down  some  alkali  with  it,  and  the  initial  neutralisa- 
tion should  be  made  with  ammonia  or  its  carbonate. 

The  precipitate  of  zinc  sulphide  is  allowed  to  stand  five 
or  six  hours.  It  is  then  filtered  off,  washed  with  sulphuretted 
hydrogen  water,  dried  in  a  current  of  hydrogen,  and  weighed 
as  zinc  sulphide.  Several  analytical  numbers  are  given, 
showing  that  the  amount  of  iron  or  manganese  carried  down 


On   the    Composition    of  Clays   and  Kaolins.     6.    Vogt. 
Compt.  Kend.  HO,  1199—1202. 

The  author  has  made  experiments  which  show  that  it  is  not 
possible  by  levigation  to  separate  pure  aluminium  silicate 
from  finely-divided  quartz,  felspar,  or  mica. 

If  clay,  mica,  quartz,  or  felspar  be  treated  separately  by 
sulphuric  acid,  the  two  first  will  be  dissolved  and  the  other 
will  not.  Thus  a  clay  containing  quartz,  felspar,  and  mica 
may  be  separated  into  two  parts  by  sulphuric  acid.  If 
either  or  both  of  these  portions  contain  alkali,  the  origin  of 
the  alkali  is  determined. — A.  L.  S. 


Oxidising    and    Decolourising    Properties    of  Charcoal. 
P.  Cazeneuve.     Bull.  Soc.  Chim.  1890,  786—788. 

See  this  Journal,  1890,  657. 


Test  for  Nitrobenzene.     J.  llorpurgo.     Pharm.  Post, 
1890,  23,  258. 

Into  a  small  porcelain  basin  are  brought  two  drops  of 
melted  phenol,  three  drops  of  distilled  water,  and  a  small 
piece  of  potassium  hydrate  ;  the  mixture  is  heated  to  the 
boil,  and  a  few  drops  of  a  mixture  of  nitrobenzene  and 
water  added,  when  a  crimson  ring  is  produced  round  the 
edge  of  the  mixture,  the  intensity  of  the  colouration  produced 
being  proportional  to  the  amount  of  nitrobenzene  added; 
on  the  addition  of  a  saturated  solution  of  bleaching  powder 
the  colour  of  the  ring  changes  to  emerald  green. 

Use  is  made  of  the  above  reaction  in  the  detection  of 
nitrobenzene,  which  is  effected  by  mixing  with  lime  the 
solution  of  the  substance  to  be  tested,  evaporating,  if 
necessary,  to  dryness  before  extracting  with  ether,  expelling 
the  ether  by  heat,  mixing  the  residue  with  a  little  distilled 
water,  and  then  applying  the  test. — E.  B. 


Researches  on  Diazo-compounds.     L.  Gattermann. 

Her.  23,  1218—1228. 
Copper  in  a  finely-divided  state  acts  upon  diazo-compounds 
very  energetically  even  at  0°  C,  the  product  being  chloro- 
benzene  when  diazo-benzene  chloride  is  used,  instead  of 
diphenyl  as  was  expected.  As  a  consequence  of  this 
observation,  it  was  discovered  that  the  amido-group  of 
aniline  and  of  its  homologues  can  be  replaced  by  bromine 
and  cyanogen,  as  well  as  by  the  nitre-  and  sulphoeyanogen- 
groups.      This    reaction,    which    presents    many    points    of 
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resemblance  to  the  Sandmeyer's  reaction  with  cuprous  salts 
is  in  many  respects  superior  to  it.  For  example,  it  is 
carried  out  in  the  cold,  and  thus  the  heating  of  large 
volumes  of  solution  is  avoided ;  moreover  the  yields  in 
consequence  of  the  use  of  a  low  temperature  are  superior. 

( )n  acting  on  diazo-benzeue  sulphate  in  presence  of 
alcohol,  with  copper,  diphenyl  was  obtained  on  distillation 
with  steam,  as  principal  product.  Zinc  dust  or  iron  powder 
yield  the  same  result. 

Preparation  of  the  Copper  Powder. — The  copper  powder 
was  prepared  by  gradually  dusting  zinc  powder  through  a 
very  fine  sieve  into  a  solution  of  copper  sulphate,  which  has 
to  be  continually  stirred.  It  is,  however,  advisable  not  to 
continue  until  the  blue  solution  of  copper  sulphate  is  de- 
colourised, but  to  cease  when  it  yet  shows  a  slight  blue 
tinge.  Thus  the  presence  of  zinc  in  the  copper  is  avoided. 
After  decantation  and  repeated  washing,  the  copper  is 
treated  with  very  dilute  hydrochloric  acid  to  remove  traces 
of  zinc,  and  finally  washed  until  the  wash-water  shows  a 
neutral  reaction.  It  has  to  be  kept  moist  in  tightly  closed 
vessels,  being  very  susceptible  to  oxidation. 

The  following  transformations  were  effected,  and  the 
percentage  yields  determined: — Chlorobenzeue  fron  Aniline; 
o-Chlorotolulene  from  o-toluidiue ;  p-Chlorotoluene  from 
p-toluidine  ;  £-Chloronaphthaleue  from  S-naphthylamine ; 
p-Chlorouitrobenzene  from  p-nitraniline ;  m-Chlorobeuz- 
aldehyde  from  m-Nitrobenzaldehyde  ;  Bromobenzene  from 
aniline ;  Iodobenzene  from  aniline ;  p-Iodotoluene  from 
p-toluidine ;  Phenylcyauate  from  aniline ;  o-Tolylcyauate 
from  o-toiuidine  ;  Dipheuyl  from  aniline. — A.  L. 


Estimation  oj  Acetone  in  Methyl  Alcohol  and  in  Crude 
II  bod  Spirit.  L.  Viguon.  Bull.  Soc.  Chim.  1890,  595, 
—598. 

See  this  Journal,  1890,  659  and  660. 


On  the  Application  of  Sandmeyer's  Reaction  to  Diazo- 
sulphonic  Acids,  and  on  the  Decomposition  of  these 
Compounds  in  presence  of  Copper  or  Copper  Oxide. 
G.  Tobias.  Ber.  23,  1628—1634. 
The  author  has  observed  that  it  is  not  necessary  to  use  as 
large  quantities  of  copper  protochloride  as  Sandmeyer  did 
for  the  decomposition  of  diazo-compounds.  He  further 
found  that  a  piece  of  copper  foil  covered  with  a  layer  of 
protoxide  would  act  in  the  same  way  as  copper  protochloride, 
and  he  also  used  the  agent  which  has  formed  the  subject 
of  a  communication  by  Gattermann  (see  preceding 
abstract),  viz.,  copper  powder.  Evolution  of  nitrogen  sets 
in  in  presence  of  dilute  nitric,  sulphuric,  acetic,  or  formic 
acid  and  also  of  methyl  and  ethyl  alcohol.  On  treating 
diazonaphthalene  sulphonic  acid  with  copper  in  presence 
of  formic  acid,  naphthalene  disulphonic  acid  was  obtained 
according  to  the  equation — 

Cl0H5  (-SO/      +  HCO.H  =  C^H^SO,,!!),.  +  CO,  +  Ns 

\s03H 
Diazonaphthalene  sulphonic  acid  prepared  from  naphthiouie 
acid  was  acted  upon  with  copper  in  presence  of  alcohol  ami 
yielded  naphthatene-a-sulphonic  acid.  Diazonaphthalene 
disulphonic  acid  yielded  when  treated  under  the  same 
conditions,  naphthalene  disulphonic  acid. — A.  L. 


Estimation   of  Acetone    in   Crude  Wood   Spirit.     Vincent 
and  Dclachanal.     Bull.  Soc.  Chim.  1890,  681—82. 

Tins  is  a  reply  to  Messinger's  claim  for  priority  for  the 
process  described  by  these  authors  (this  Journal,  1889, 
139).— S.  B.  A.  A. 

Estimation  of  Hydrochloric  Acid  in  Hydraxylamine 
Hydrochloride.  J.  A.  Muller.  Bull.  Soc.  Chim.  1890, 
605—606. 

Leger  (Jour,  de  Pharm.  [5],  11,  425)  found  that  the  acids 
contained  in  the  salts  of  most  natural  alkaloids  may  be 
determined  volumetrically  if  phenolplithalein  be  used  as  the 
indicator,  since  the  alkaloids  do  not  redden  that  substance. 
The  acid  in  hydroxylamine  hydrochloride  may  likewise  be 
titrated  with  sodium  hydroxide  free  from  carbonate,  exactly 
like  an  aqueous  solution  of  hydrochloric  acid.  This  deter- 
mination affords  a  means  of  rapidly  ascertaining  the  quantity 
of  soda  required  in  the  preparation  of  aldoximes  (by 
V .  Meyer's  method)  and  of  acetoximes. 

The  author  finds  that  pyridine  and  the  picolines  and 
lutidines  behave  toward  phenolplithalein  like  neutral  com- 
pounds or  sensibly  so,  and  he  proposes  to  utilise  Ijcger's 
method  for  the  estimation  of  acids  in  combination  with  these 
substances. — S.  B.  A.  A. 


The  Testing   of  Light   Petroleum.      E.  Kissliug.     (.'hem. 
Zeit.  14,  508—509. 

The  author,  having  occasion  to  examine  annually  a  large 
number  of  samples  of  light  petroleum,  has  adopted  the 
method  of  testing  described  below.  The  fractionating  Mask 
used  is  of  the  form  and  size  recommended  by  Engler  (('hem. 
Zeit.  10,  1238;  this  Journal,  1886,  654).  "  100  cc.  of  the 
petroleum  sample  are  measured  into  the  tlask,  which  is 
connected  with  a  Liebig's  condenser  60  cm.  long.  The  flask 
is  supported  by  a  thick  piece  of  wire  gauze,  such  as  is  used 
in  the  filter-presses  of  sugar  refineries.  The  distillate  is 
received  in  a  cylinder  graduated  to  0*5  ce.  It  is  advisable, 
at  the  commencement  of  distillation,  to  make  the  end  of  the 
adapter  dip  pretty  deeply  into  the  cylinder,  in  order  to 
avoid  loss  by  evaporation  of  the  low-boiling  fractions.  The 
rate  of  distillation  is  such  that  2 — 2-5cc.  are  driven  over 
per  minute.  When  the  heat  is  first  applied,  the  mercury  in 
the  thermometer  rises  rapidly,  then  more  slowly,  ami  next 
becomes  stationary  for  a  while  ;  the  last  position  marks  the 
"  lower  limit  "  of  the  boiling  point  of  the  sample.  The 
distillation  is  now  carried  on,  readings  of  the  volume  dis- 
tilled being  taken  at  intervals  of  In,  beginning  with  the 
lowest  multiple  of  10  above  the  "loner  limit."  Finally, 
when  the  tlask  has  become  very  nearly  empty,  the  full  flame 
of  the  Bunsen  burner  is  directed  to  the  bottom  of  ii.  and< 
the  temperature  of  the  thermometer  noted,  this  temperature 
being  ihe  "  higher  limit."  It  is  not  necessary  to  drive  over 
the  last  few  drops  in  the  tlask,  hut,  should  it  be  desirable 
to  do  so,  the  thermometer  should  be  lowered  to  the  level  of 
the  bottom  of  the  neck  of  the  flask.  In  the  following  table 
then-  are  shown  some  results  obtained  by  this  method. 


Boiling  Points 
Guaranteed 
by  Vendor. 

Volume  (in  cc.)  Distilled. 

"  Lower 
Limit." 

••Higher 

Kind  of  Petroleum. 

30°. 

40°. 

50°. 

60°. 

70°. 

80°. 

90°. 

100°. 

11U'. 

120°. 

ISO0. 

Limit." 

Gasoline      ("  Petroleum 
ether"). 

"  Light  Benzine  " 

"  Middle  Benzine" 

30-100 
60—100 
80—120 
100—130 

0 

37 

66 

81 
0 

95 
53 

97 

89 

H7 -5 

96-5 

59 

98 
97-6 

98 
0 

98 

986 

C7 

98'5 
99-0 

in 

98 

0 

31 
02 
80 

101 

IV! 

W<J      | 

123 
(99-0      | 

no 

(99-0  <■/„) 
138 

-B.  11. 
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Gunning's  Modification  of  Kjeldahl' s  Method  of  Estimat- 
ing Nitrogen.     A.  Atterberg.     Chem.  Zeit.  14,  509. 

As  certain  nitrogenous  compounds,  such  as  alkaloids  and 
azo-compounds,  are  with  difficulty  completely  oxidised  by 
boiling  sulphuric  acid,  the  author  tried  the  modified  method 
proposed  by  Gunning  (this  Journal,  1889,  823)  on  two  such 
bodies,  namely,  quinine  and  indigo,  comparing  the  results 
with  those  obtained  by  the  ordinary  Kjeldahl  method  and 
the  soda-lime  method  ;  the  results  are  tabulated  below  : — 


Nitrogen  found  in  the 
Sample  of 


Quinine 

Indigo. 

Original  method  of  Kjeldahl  . 

■■! 

PerCent. 

5'8K 

-  •  1 1 1 

Per  Cent. 
8'UO 

8-92 

Gunniiur's  modified  method... 

A 

8-  40 
8 '40 

9-46 
9-50 

{ 

8 -2D 
8-11 

9-33 

Gunning's  method  has  the  advantage  of  dispensing  with 
the  potassium  permanganate,  mercury,  phosphoric  acid,  and 
sodium  sulphide  used  in  other  modifications  of  Kjeldahl's 
method,  and,  besides,  has  the  advantage  of  being  quicker. 
The  author  strongly  recommends  it. — E,  B. 


The  Estimation  of  Sugar  by  a  Solution  of  Copper  Car- 
bonate in  Potassium  Carbonate  Solution.  H.  Ost. 
Ber.  23,  1035—1039. 

Soldaini,  in  1876,  recommended  a  solution  of  copper 
carbonate  in  potassium  carbonate  solution  in  place  of 
Fehling's  solution  for  the  estimation  of  sugar,  but  the 
solution  did  not  work  well,  and  does  not  appear  to  have  had 
any  considerable  use.  The  author  has  modified  the  process 
and  states  that  the  solution  he  recommends  gives  reliable 
results  with  invert  sugar,  does  not  reduce  cane  sugar  in 
the  slightest,  and  possesses  the  advantage  over  Eehling's 
solution,  that  it  is  perfectly  stable. 

The  copper  solution  is  prepared  by  adding  a  solution  of 
23-5  grms.  of  pure  crystalline  copper  sulphate  to  a  solution 
containing250  grms.  of  potassium  carbonate  and  100  grms.  of 
potassium  bicarbonate,  and  making  the  solution  up  to  1  litre. 

In  a  volumetric  estimation  50  cc.  of  the  copper  solution 
were  decolourised  by  25  cc.  of  a  pure  0  •  4  per  cent,  solution  of 
invert  sugar  after  9 — 10  minutes'  boiling.  Experiments  were 
made  to  determine  the  effect  of  the  presence  of  various 
quantities  of  cane  sugar,  and  it  was  found  that  a  solution  as 
above,  containing  100  parts  of  cane  sugar,  (1)  to  100  parts 
or  more  of  invert  sugar,  required  25  cc.  of  copper  solution  ; 
(2)  to  20  parts  of  invert  sugar,  24-8  cc. ;  (3)  to  5  parts  of 
■invert  sugar,  24  ■  5  cc. ;  (4)  to  two  parts  of  invert  sugar, 
24-25  cc. ;  and  (5)  to  one  part  of  invert  sugar,  23'75  cc. 
of  copper  solution.  In  these  experiments  if  Fehling's 
solution  had  been  used  the  results  would  have  been  much 

I  worse. 
In  a  gravimetric  determination  it  was  found  that  when 
50  cc.  of  the  copper  solution  were  boiled  six  minutes  with 
l  60  mgrms.  invert  sugar  dissolved  in  25  cc.  water  ;  1  mgrm. 
I  of  invert  sugar  reduced  3-40  mgrms.  of  copper,  and  that  if 
less  or  more  invert  sugar  were  used  then  each  mgrm.  of 
invert  sugar  reduced  less  copper,  if  cane  sugar  were  also 
present  rather  more  copper  was  reduced  for  the  same  weight 
of  invert  sugar.  For  substances  such  as  raw  beet  sugar 
containing  a  large  quantity  of  cane  sugar  and  only  a  little 
invert  sugar,  a  solution  containing  less  copper  is  used. 

Tables  are  given  showing  the  influence  of  various  amounts 
of  cane  sugar  in  altering  the  amount  of  copper  reduced  by 
a  unit  of  invert  sugar. — A.  L.  S. 


Rosin  Oils:  A  Method  for  Distinguishing  Oils  of  the 
First  and  Second  Distillation  ;  their  Alteration  by  the 
Action  of  Air.  A.  Chenevier.  Monit.  Scieiit.  1890,4, 
685—689. 

Kosin  oils  are  composed  of  hydrocarbons  belonging  to  the 
terpene  group  and  the  products  of  their  oxidation,  acids, 
aldehydes,  acetones,  &c.  These  last  may  be  considered  as 
impurities,  although  there  are  few  commercial  oils  from 
which  they  are  absent.  The  author  has  estimated  the 
quantity  of  these  acids  present  in  different  samples  by  a 
gravimetric  and  a  volumetric  method.  By  the  first  the 
oil  is  saponified  by  caustic  soda,  the  solution  of  soap  poured 
off,  the  resin  liberated  from  this  by  hydrochloric  acid,  dried, 
and  weighed.  Its  density  is  1'02 — 1'04  and  it  is  a  similar 
body  to  colophony.  By  the  volumetric  method  the  oil  is 
dissolved  in  alcohol  and  titrated  with  standard  soda,  using 
rosalic  acid  or  phthalein  as  an  indicator.  Their  molecular 
weight  may  be  taken  as  302 ;  on  this  assumption  85 — 80  per 
cent,  of  resin  acids  were  found  in  a  resin  extracted  from 
the  oil  by  the  saponification  method.  The  best  oils  contain 
the  smallest  quantity  of  acid,  the  rectified  oils  containing 
less  than  4  per  cent,  and  the  commoner  varieties  from  4  to 
10  per  cent,  of  resin  acids. 

It  is  well-known  that  rosin  oils  thicken  considerably  on 
exposure  to  the  air ;  the  author  finds  that  this  is  unaccom- 
panied by  any  increase  in  the  amount  of  resin  acids. 

—A.  L.  S. 


The    Estimation    of  Cotton-Seed    Oil   in    Lard.      L.    do 
Koninck.     Ned.  Tijdschr.  v.  Pharm.  1890,  22. 

A.  van  Asb&th  found  the  iodine  numbers  of  oleic  acid 
from  lard  oil  and  from  cotton-seed  oil  to  be  respectively 
92  and  1.34.  The  author  has  obtained  similar  numbers 
(93  and  135)  and  proposes  to  determine  the  percentage  of 
cotton-seed  oil  in  lard  from  a  consideration  of  the  iodine 
number  of  the  oleic  acid  extracted  from  the  mixture.  If, 
for  example,  this  iodine  number  be  120,  the  ratio  of  the 
amounts  of  the  two  acids  will  be — 

(134  -  92)  :  (120  -  92)  =  42  :  28, 
therefore  60  per  cent,  of  the  acid  is  derived  from  the  seed 
oil.     If  the  total  acids  form  65  per  cent,  of  the  sample,  the 

•j  r  ..  j  -i  •„  r  n„  f65  x  G0) 
acid  irom  the  seed  oil  will  form   39  per  cent.  - 

of  the  sample,  this  corresponds  to  55 '5  per  cent,  of  cotton- 
seed oil,  since  the  latter  only  contains  70  per  cent,  of  oleic 
acid.  (See  this  Journal,  1889,  30,  63,  123,  480,  641,  658, 
and  741.) 

The  process  is  conducted  as  follows :  About  3  grms.  are 
saponified  with  freshly  prepared  alcoholic  potash,  the  air 
being  excluded  as  far  as  possible,  a  little  phenolphthale'in 
is  added,  the  solution  neutralised  with  acetic  acid,  and 
stirred  into  a  boiling  solution  of  3  grms.  of  lead  acetate 
in  200  cc.  of  water.  The  precipitate  is  washed  with  boiling 
water,  extracted  with  ether,  the  extract  after  shaking  with 
dilute  hydrochloric  acid  and  repeated  washing  with  water, 
is  made  up  to  200  cc,  50  cc.  are  then  taken  out,  the  ether 
almost  entirely  evaporated,  50  cc.  of  pure  alcohol  added 
and  the  solution  titrated  with  decinormal  sodium  carbonate, 
using  phenolphthalein  as  indicator.  1  cc.  of  soda  solution 
=  0'0282  grm.  of  oleic  acid. 

A  quantity  of  the  ethereal  extract  containing  exactly 
0'5  grm.  of  oleic  acid  is  withdrawn,  the  ether  removed  by 
a  stream  of  carbon  dioxide,  the  residue  dissolved  in  50  cc. 
of  Iliibl's  reagent  (25  grms.  iodine  and  30  grms.  of  mercuric 
chloride  in  1,000  cc.  of  absolute  alcohol),  allowed  to  stand 
in  the  dark  for  12  hours,  15  cc.  of  chloroform  added  and  the 
mixture  titrated  with  decinormal  sodium  thiosulphate.  A 
blank  experiment  should  be  made  with  Hiibl's  reagent  and 
chloroform.  This  method  is  inapplicable  when  the  quantity 
of  cctton-seed  oil  is  less  than  15  per  cent.  (See  also  this 
Journal,  1890,  418.)— S.  B.  A.  A. 
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Principles  op  General  Organic  Chemistry.    By  Prop. 

E.  Hjelt.     Translated  from  the  Author's  German  edition 

of  the  original  work  by  J.  Bishop   Tingle,  Ph.D.,  F.C.S., 

Assistant   in  the  Laboratory  of  the  Heriot- Watt  College, 

Edinburgh.     London:  Longmans,  Green,  and  Co.      New 

York:    15,  Last  lCth  Street.      1890. 

Small    8vo.    volume,   bound    in    cloth,    price    Gs.    Gd.      It 

contains     Translator's     and    Author's     Prefaces,    Table    of 

Contents,  213  pages  of  subject-matter,  and  an  alphabetical 

index.     The  text  is  divided  into  three  parts,  Part  I.  dealing 

with  "  The  Composition,  Constitution,  and  Classification  of 

Organic     Compounds " ;    Part    II.    with    "  The     Physical 

Properties  of   Organic  Compounds";  and   Part  III.   with 

"The  General  Behaviour  of  Organic  Compounds." 

It  is  stated  by  the  translator  that  "  No  similar  work 
exists  in  English."  In  Part  III.,  the  reactions  described 
are  in  all  cases  arranged  according  to  the  results  ;  dehydra- 
tion processes,  for  example,  being  all  classed  together.  The 
work  may  be  briefly  defined  as  a  condensed  account  of  the 
present  condition  of  the  theory  of  Organic  Chemistry,  more 
especially  designed  "  as  a  supplement  to,  rather  than  a 
substitute  for  ordinary  text-books." 


The  Organic  Analysis  op  Potable  Waters.  By  J. 
A.  Blair,  M.B.,  D.Sc.,  &c.  London  :  J.  and  A. 
Churchill,  11,  New  Burlingtou  Street.     1890. 

This  little  work  (8vo.,  bound  in  cloth)  has  for  its  object 
the  brief  practical  description  of  the  leading  processes  for 
the  analysis  of  potable  waters,  together  with  a  collection  of 
results  obtained  by  the  author  in  the  use  or  them.  The 
various  analytical  processes  are  considered  in  the  following 
order : — 

I.  The  Albuminoid  Ammonia  and  Oxygen  Processes,  and 
then  some  considerations  in  reference  to  the  analyses  of 
waters  by  both  methods. 

II.  The  Oxygen  Process  at  100°  C. 

III.  The  Estimation  of  the  Organic  Nitrogen  by  the 
Sulphuric  Acid  Process. 

IV.  The  estimation  of  the  Organic  Carbon  by  the  Sulphuric 
Acid  and  Permanganate  Process. 

The  little  work  is  thus  divided  into  four  parts,  and  in  an 
Appendix  sub-divided  into  groups  A,  B,  C,  I)  and  E,  is 
described  the  preparation  of  the  various  solutions  required 
in  carrying  out  the  analytical  methods  described.  Thus  A .  — 
Solutions  for  Albuminoid  Ammonia.  Process  B. — Solutions 
for  Oxygen  Process  at  ordinary  temperatures.  C. — Solutions 
for  Oxygen  process  at  100°  C.  D. — Estimation  of  Nitrates 
by  Arsenious  Acid.  E. — Solutions  for  the  Sulphuric  Acid 
and  Permanganate  Process  for  Organic  Carbon. 

The  text  covers  118  pages  and  the  price  of  the  book  is 
3s.  Gd. 

Chemisch-Teciintsiiies  Rei'ERTORIUM.  Uebebsichtlich 
geordnete     Mittheillngen    der    nelesten     Erfin- 

DUNGEN,  FORTSCHKITTE  VXD  VERBESSERPNGEN  AUF 
OEM  Gebiete  OES  TECHNISCHEN  und  INDUSTRIEI.I.EN 
CltEMIE  MIT    HlNWEIS     AVF    M.VSCHINEN,    APPARATE    VXD 

Literatlr.     Herausgegebcu  von   Dr.  Emil  Jacobsen. 

18S9,   Erstes    Halbja.hr.      Ziceite   Hiilfte.      Berlin:  R. 

( iai  rtner's    Yeiiagsbuchhandlung.     Hermann  Heyfelder, 

S.W.     Schonebcrgcrstrasse  26.      London  :  H.  Grevel  and 

Co.,  33,  King  Street,  Covent  Garden. 
Octavo  volume  in  paper  cover ;  the  second  issue  for  the 
first  half  year  of  1889.  It  contains  171  pages  of  subject 
matter,  copiously  illustrated  with  wood  engravings.  In  the 
text  t  lie  following  subjects  are  treated  of: — Foodstuffs  aial 
Confections  ;  Paper;  Photography  ;  Hy  products  of  various 
kinds;  Residual  Matters  ;  .Manures;  Disinfection  and  Sani- 
tation ;  Soap;  Explosives,  &c;  Preparation  and  Purification 
of  Chemicals;  Chemical  Analysis  ;  Apparatus;  Machinery; 
Electro-technology;  Technology  of  Heat;  Appendix; 
Adulterations  of  Trade  Products,  &c.  New  Punks  ; 
Alphabetical  Index. 


CratJf  Report. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Russia. 

Regulations  respecting  Tare  Allowance. 

Mr.  Audley  Gosling,  Her  Majesty's  Charge  d' Affaires  at 
St.  Petersburg,  in  a  despatch  to  the  Foreign  ( Iffice,  dated 
the  23rd  July,  transmits  translation  of  some  new  Custom 
house  regulations  respecting  the  allowance  for  tare  on 
certain  wrappers  and  packings  in  calculating  the  duties  on 
imported  goods.     This  translation  reads  as  follows: — 

All  imported  goods  specified  in  the  established  table  of 
allowance  for  tare  and  brought  to  Russia  in  wrappers, 
packing,  &c,  are  generally  cleared  according  to  the  weight 
that  shall  appear  after  deducting  from  their  gross  weight 
the  percentage  allowance  of  tare  lixed  by  the  table. 

The  net  weight  of  these  goods  is,  however,  subject  to 
verification  (1)  when  the  Customs  officers  shall  have  reason 
to  doubt  the  applicability  to  certain  goods  of  the  proportion 
of  tare  allowed  under  the  Table  ;  (2)  when  the  excessive 
weight  of  the  tare  shall  be  evident  before  the  presentation 
by  an  importer  to  the  Customs  of  the  invoice  of  his  goods  ; 
but  the  Customs  may  refuse  to  verify  the  tare  if  the  board 
of  a  Custom  house  shall  determine  that  its  verification  in 
any  given  case  would  be  attended  with  special  difficulties) 
danger,  or  injury  to  the  health  of  the  examining  Customs 
officer. 

No  allowance  for  tare  is  made  for  internal  wrappers,  &C. 
which  are  not  destined  for  preserving  goods  against  injury 
when  in  transit,  and  which  are  made  over  to  a  purchaser 
together  with  the  goods.  Exception  to  this  rule  is  afforded 
by  the  packing  cases.  Sea.  indicated  under  the  Customs  tariff 
as  living  liable  to  duty  according  to  the  materials  of  which 
they  are  made. 

Paper  wrappers  in  which  woven  and  other  stall's  are 
enveloped,  boards  and  pasteboard  sheets  and  rounds  on 
which  are  wound  tissues,  ribbons,  lace,  and  other  goods,  are 
not  taken  into  account  at  the  computation  of  duty,  for 
which  purpose  the  weight  is  deducted  from  the  gross  weight 
of  the  goods.  In  order  to  ascertain  the  weight  of  such 
packages  it  is  necessary  to  weigh  only  a  few  of  them  if  the 
packing  be  of  a  uniform  character. 

In  addition  to  the  allowance  of  tare  made  on  chemicals, 
drugs,  and  cosmetics  imported  in  glass,  earthenware,  ami 
metal  vessels  placed  in  cases  filled  with  sawdust,  a  further 
tare  allowance  of  10  per  cent,  is  made  on  such  cases  with 
sawdust. 

On  all  goods  imported  in  vessels,  wrappers,  cardboard 
boxes,  &c.  enclosed  in  an  additional  outside  ease,  and  the 
duty  on  which  is  fixed  under  the  tariff  on  the  gross  weighs 
the  duty  shall  be  determined  on  the  gross  weight  of  the 
goods  with  their  interior  packing  alone,  i.e.,  exclusive  of  the 
additional  outside  case  or  packing. — Hoard  of  Trade 
Journal. 

Spain. 

Exemption  from  Import  Duty  of  Sulphate  of  Copper. 

According  to  a  despatch,  dated  the  2nd  July,  which  has 
been  received  at  the  Foreign  Office  from  Mr.  W.  A.  C. 
Harrington,  Iter  Majesty's  Charm'  d' Affaires  at  Madrid,  the 
Madrid  Official  Gazelle  publishes  a  law  of  the  Spanish 
( io\  eminent  providing  that  sulphate  of  copper  may  be 
imported  into  Spain  free  of  duty,  irrespective  of  the  use  to 
which  it  may  be  destined. —  Ibid. 

Skuvia. 

New  Explosives  Law. 

The  Moniteur  lielge  says  that  the  Servian  law  which 
authorises  the  Government  to  manufacture  en  regie  powder, 
dynamite,  and  all  other  explosive  materials,  came  into  force 
on  the  17th  (29th)  May  last. 
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The  Department  of  Finance  has  just  published  a  circular 
recalling  the  fact  that  these  products  will  have  to  pay  on 
entry  into  Servia,  besides  the  Customs  duties  in  force,  the 
following  monopoly  taxes  : — 

a.  Dynamite  and  any  other  explosive  material  intended 
for  trade  will  pay  1  franc  per  kilogramme. 

Dynamite  intended  for  such  industrial  undertakings 
as  have  legally  acquired  a  privilege  for  the  importation, 
machines  and  instruments  necessary  for  them,  will  only 
pa}'  60  centimes  per  kilogramme. 

b.  Cartridges  for  all  kinds  of  guns  will  pay  1  franc  per 
hundred. 

c.  Revolver  cartridges  will  pay  50  centimes  per  hundred. 

d.  All  kinds  of  fuses  and  fireworks  will  pay  50  centimes 
per  kilogramme  of  their  gross  weight. 

Caps  and  empty  cartridges  will  pay  no  monopoly  tax. — 
Ibid. 

New  South  Wales. 

Customs  Tariff. 

The  following  is  a  statement  of  the  rates  of  duty  levied 
under  the  Customs  tariff  of  New  South  Wales  on  certain 
articles  imported  into  that  colon}- : — 


Articles. 


Rates  of  Duty. 


Candles 

Cement 

Essences,   flavouring,  containing   not    more 
than  25  per  cent,  proof  spirit 

Essences,  flavouring,  containing  more  than 
25  per  cent,  proof  spirit 

Glucose,  liquid  and  syrup 

Glucose,  solid 

Naphtha  and  gasoline 


Lb. 

Barrel 


£   s.  d. 
0    0    1 


0    2    0 


Gallon       0    4    0 


Oils,  except  black  cocoa-nut,  sperm,  and  palm, 
in  bottle  :— 
Reputed  quarts 


Reputed  pints 

Reputed  half-pints  and  smaller  sizes  . 


Opium    and    any    preparation    thereof    not 
imported  for  use  as  a  known  medicine 

Paints  and  colours  ground  in  oil 

Varnish  and  lithographic  varnishes 

Blasting  powder  and  dynamite 

Salt 

Methylated  spirits 

Perfumed  spirits 

Sugar,  refined 


Cwt. 


Gallon 


Dozen 


Lb. 

Cwt. 

Gallon 

Lb. 

Ton 

Gallon 

Liq.Gall. 

Cwt. 


0  It  0 

0    3  4 

0    5  0 

0    0  6 

0    1  G 

0    0  9 

0    0  G 

10  0 

0    3  0 

0    2  0 

0    0  1 

10  0 

0    4  0 

0  15  0 

0    C  8 


-Ibid. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Spanish  Colonies. 
Pumice- Stone  from  the  Canaries. 

An  important  mine  of  pumice-stone  exists  on  the  Teueriffe 
Peak,  of  which  the  working  was  only  started  in  1888.  The 
stone  is  found  in  that  part  of  the  peak  called  the  "  Canadas," 
at  about  2,000  ft.  above  sea-level,  which  has  an  area  of 
iome  6,000  hectares,  out  of  the  middle  of  which  rises  the 
lighest  part  of  the  peak.  The  Russian  Consul  at  St.  Croix 
Jought  this  property  of  the  Spanish   Government  in  con- 


sideration of  an  annual  payment  for  the  pumice-stone 
working.  The  Russian  Consul  has  associated  himself  with 
a  Belgian,  ami  they,  under  the  firm  styled  "  Aguilar  and 
Valcke,"  commenced  operations  in  1888,  but  it  was  only 
last  year  exportation  was  really  started.  At  the  Paris 
Exhibition  this  stone  obtained  a  silver  medal,  and,  in  view 
of  the  requirements  of  England,  France,  and  America,  it 
may  develop  into  a  trade  of  great  importance  before  many 
years.  So  far  the  Lipari  Islands  have  practically  furnished 
the  world's  supply  of  this  product,  exporting  about  100,000 
tons  per  annum.  The  Teneriffe  stone  is  of  excellent  quality, 
and  its  extraction  being  a  much  more  simple  matter  than  in 
the  Lipari  Islands,  it  follows  that  the  price  is  much  less. 
More  capital  will,  however,  be  wanted  to  extend  the  working 
operations Chemist  and  Druggist. 

Industrial  Enterprise  in  Biscay. 

Her  Majesty's  Consul  at  Bilbao  states  that  it  is  very 
difficult  to  point  out  what  articles  of  commerce  would  be 
most  in  demand  for  a  profitable  market  in  this  district ;  but 
as  capital  is  abundant,  and  the  present  tendency  of  local 
capitalists  is  to  implant  industrial  centres  in  the  country,  it 
may  be  safely  stated  that  judicious  projects  of  any  kind 
would  meet  with  ready  support  and  aid,  if  undertaken  by 
responsible  and  intelligent  persons. 

The  construction  of  broad  and  narrow  gauge  railways 
continues  for  the  purpose  of  putting  Bilbao  in  direct  com- 
munication with  all  places  from  which  it  is  expected  traffic 
would  result.  Among  those  worth  mentioning  is  an  impor- 
tant narrow  gauge  line  now  in  course  of  construction  between 
Bilbao  and  the  provinces  of  Asturias,  for  the  purpose  of 
transporting  coal  to  Bilbao  from  the  mining  districts  of 
Asturias  and  Palencia.  The  length  of  this  railway  would 
exceed  200  kiloms.  (110  miles),  and  its  cost  is  estimated  at 
640,000/.  It  is  apprehended  it  would  convey  from  200,000 
tons  to  400,000  tons  of  coal  for  the  annual  requirements  of 
Bilbao. 

Other  industries  are  also  in  course  of  development  in  the 
province,  such  as  paper,  chemical,  and  arms  manufactures. 

The  works  for  the  new  exterior  port,  designed  and  under 
construction  by  the  eminent  and  indefatigable  engineer-in- 
chief,  SeSor  Churruca,  are  proceeding  satisfactorily  ;  and  it 
is  confidently  stated  that  within  eight  years  the  breakwater 
will  be  sufficiently  advanced  to  enable  vessels  to  take  ad- 
vantage of  its  shelter,  although  its  completion  will  probably 
not  be  effected  for  ten  years. — {No.  733,  Foreign  Office 
Annual  Series.} 


The  Supply  of  Copper  prom  Chili. 

A  report  just  issued  by  the  Foreign  Office  from  Vice- 
Consul  Bea/.ley,  Caldera,  contains  several  useful  statements 
respecting  the  copper-mining  industry  of  Chili.  That 
gentleman  states  that  the  disastrous  termination  of  the 
copper  syndicate  naturally  affected  the  district  very  con- 
siderably, but  before  the  full  effects  of  the  breakdown 
were  experienced  the  price  of  copper  again  rose,  and  the 
present  outlook  is  very  encouraging.  The  Vice-Consul 
states  that  as  long  as  the  price  of  copper  keeps  above  471. 
mining  and  the  production  of  bar  pay  very  well.  That 
statement  is  one  which  may  be  commended  to  the  careful 
consideration  of  those  who  contend  that  the  present  prices 
will  not  tend  to  cause  an  augmented  production.  The  Vice- 
Consul  goes  on  to  state  that  the  province  has  for  many 
years  laboured  under  the  disadvantage  of  a  monopoly  in 
mining  matters.  One  firm  has  managed  to  "  stifle  all  com- 
petition ;"  but  latterly  a  successful  rival  has  appeared  upon 
the  scene,  and,  having  established  a  powerful  agency  at 
Copiapo,  is  paying  a  fair  price  for  metals,  thereby  producing 
a  favourable  reaction  in  business.  Another  disadvantage  is 
the  poverty  of  the  mine  owners,  whose  want  of  capital  pre- 
vents the  proper  opening  up  of  the  rich  mineral  deposits  of 
the  country.  There  is,  however,  now  some  prospect  of 
European  capital  being  more  largely  invested,  in  addition  to 
which  the  proposed  construction  of  the  Trans-Andiue  rail- 
way from  Tinnogasta  to  Caldera  seems  certain  to  open  up 
the  mineral  districts  very  advantageously.  The  Vice- 
Consul  says  that  although  the  exports  of  bar  copper  have 
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fallen  off  considerably,  there  is  a  stock  of  1,500  ten-  on 
hand  ready  for  shipment  at  any  moment.  That  was  the 
case,  at  all  events,  on  March  20th,  when  the  report  in  question 
was  written.  This  fact,  also,  is  worthy  of  being  noticed  by 
the  "  hulls  "  of  copper  prices  here.  Another  fact  calculated 
to  encourage  the  production  of  copper  is,  that  all  machinery 
is  now  admitted  into  Chili  free  of  duty.  With  regard  to 
the  disaster  which  occurred  early  this  year  at  the  Copiapo 
Mines,  the  Vice-Consul  states  that  the  shaft  has  been 
reopened,  and  the  mine  will  soon  be  in  a  better  state  than 
ever.  The  smelting  works  of  Edwards  and  Co.  are  also 
again  in  full  operation,  anil  it  is  added  "  the  production  of 
10  months  of  copper  bar  is  accumulated  in  the  establish- 
ment." It  is  possible  that  this  is  the  stock  already 
mentioned,  but  the  point  is  not  clearly  brought  out  in  the 
report.  Another  large  concern  which  had  been  suspended 
owing  to  financial  difficulties  had  resumed  work  under 
very  favourable  auspices,  and  on  a  sound  basis.  The 
general  inference  from  these  various  statements  is  that  the 
production  of  copper  in  Chili  is  being  more  actively  carried 
on  than  for  some  years  past,  and  that  we  are  pretty  sure  to 
have  larger  shipments  of  bars  thence  so  long  as  the  price  is 
over  471.  in  the  London  market. — Ironmonger. 

Tunibiab  Phosphates  or  Lime. 

The  following  is  an  extract  from  a  report  by  the  Belgian 
Consul  at  Tunis,  dated  the  29th  June  last : — 

The  MiDes  Department  of  the  Regency  of  Tunis  has 
recently  discovered  the  existence  of  beds  of  phosphates  of 
lime  in  the  mountainous  region  to  the  west  of  Gafsa, 
extending  over  a  surface  of  about  50  kilometres. 

The  works  recently  undertaken  have  conclusively 
established  the  existence  of  phosphates  in  the  regions  of 
Djebel  Limra,  Seldja,  and  Stab,  to  the  west  of  Gafsa,  in 
large  deposits,  the  workable  thickness  of  which  varies  from 
8  to  12  metres,  over  an  extent  of  50  kilometres.  Analyses 
have  shown  that  these  deposits  contain  about  60  per  cent, 
of  tribasic  phosphate,  increased  by  about  3  to  5  per  cent, 
by  the  washings.  The  total  quantity  of  phosphates  in  this 
region  may  therefore  he  estimated  at  about  six  million  tons, 
or  about  five  million  tons  of  washed  ore,  having  a  strength  of 
at  least  62  per  cent,  of  tribasic  phosphate  of  lime. 

Other  less  important  deposits  are  found  in  the  mountains 
of  Djebel  Jellabia,  Sehib,  and  Rofsa,  to  the  south  of  Gafsa. 
This  region  is  devoid  of  water,  while  to  the  west,  for  Limra, 
Seldja,  and  Stall,  the  River  Selja  supplies  the  water  requisite 
for  the  preparation  of  the  ore. 

According  to  information  obtained  at  Tunis,  phosphates 
are  worth  about  60  francs  (21.  8s.)  per  ton.  The  working 
of  the  deposits  in  question,  to  the  west  of  Gafsa,  would 
require  the  construction  of  a  railway  connecting  them  via 
Gafsa  to  the  nearest  sea-port,  called  Skira.  If  this  railway 
were  constructed,  the  working  of  the  phosphates,  after 
deducting  the  expenses  of  extraction,  washing,  grinding, 
carriage,  &c.  would  give  a  net  profit  of  about  10  francs 
(8s.)  per  ton.  The  average  annual  extraction  possible 
would  reach  100,000  tons.- — Board  of  Trade  Journal. 

France. 
The  coming  Tariff  Revision. 
The  summary  of  the  answers  given  by  French  chambers 
and  syndicates  of  commerce  to  the  question  issued  by  order 
of  the  Government,  asking  them  to  state  their  views  on  the 
approaching  expiration  of  the  commercial  treaties  (the 
Chemist  and  Druggist,  April  19),  has  recently  been  issued. 
It  is  remarkable,  inasmuch  as  it  shows  that,  however  strong 
ilir  current  of  protectionism  may  be  in  Parliament,  it  is 
tempered  amongst  the  manufacturers  and  merchants  by  a 
lively  sense  of  the  advantages  of  moderation. 

Chemicals. 

As  regards  the  chemical  trade,  Lyons,  Paris,  and  Calais 
are  unanimous  in  advocating  free  trade  in  raw  materials 
required  for  the  manufacture  of  chemicals.  All  chemicals, 
they  maintain,  used  in  the  production  of  textiles  should  be 
imported  at  low  rates,  because  high  duties  would  be  preju- 
dicial to   the   industries   in  which  such  materials  are  used. 


If  existing  rates  are  to  be  (hanged,  they  should  lie  reduced 
rather  than  increased.  If  increased,  the  new  charge  can 
only  be  compensated  by  export  drawbacks,  which  are  not 
easily  applied,  and  necessarily  lead  to  fraud. 

The  duties  on  soda,  salts,  acids,  and  methyl-alcohol  should 
be  reduced,  and  free  import  be  allowed  in  favour  of  agricul- 
ture to  pyrites,  phosphates,  nitrate  of  potash,  sulphate  of 
ammonia,  and  chloride  of  potash. 

All  produce  obtained  from  coal-tar  by  distillation  should 
remain  free  from  duly,  viz.,  oils  and  essences,  benzene, 
benzol,  naphthalin,  eic. ;  but  chemicals  obtained  from  the 
products  of  the  distillation  of  coal-tar,  such  as  nitro- 
benzene, nitro-toluene,  aniline,  &c.  should  be  charged  at  the 
rate  of  15  frs.  per  100  kilos.,  or  about  5  to  6  per  cent. 
ad  valorem. 

All  colouring  matters  derived  from  coal-tar  should  be 
allowed  to  enter  at  a  reduction  of  duty  of  50  per  cent. 

On  certain  articles  of  interest  to  British  trade  the  demands 
of  French  makers  are  protective.  Marseilles,  Nancy,  and 
Avesues  want  an  additional  duty  on  caustic  soda  Paris 
would  be  content  with  the  duty  of  8  frs.  levied  under  the 
present  general  tariff.  But  the  Syndical  Chamber  of  Paris 
Dyers  and  Cleaners  advocates  a  lower  charge  of  3  frs.  and 
5  frs.  per  100  kilos,  in  the  minimum  and  maximum  tariffs 
respectively.  Dieppe  asks  for  a  duty  of  1  fr.  50  c.  on 
nitrates  of  potash  and  soda  ;  but  Granville,  Nantes,  Orleans, 
Clermont  Ferrand,  and  others  would  keep  nitrate  of  soda  on 
the  free  list,  and  Paris  thinks  that  a  new  duty  would  have 
to  he  compensated  by  a  drawback. 

Sulphate  of  copper  now  pays  a  duty  of  3  frs.  per  100  kilos. 
It  is  in  great  demand  for  dressing  vines.  The  Chamber  of 
Le  Mans  would  raise  the  tariff,  and  the  Syndical  Chamber 
of  Chemical  Industries  of  Paris  wants  an  increase  of  65  pet 
cent.,  but  the  Syndical  Chamber  of  Dyers  and  Cleaners 
claims  entire  freedom  for  the  article.  Calai*  dyers  object  to 
an}'  imposition  of  duty  on  aniline. 

Paris  wishes  to  put  oxalic  acid  into  the  list  of  free 
imports ;  Anas,  Marseilles,  and  Nimes  that  the  duty  of 
10  frs.  on  stearic  acid  should  be  increased  by  10  to  50  per 
cent.  Vienne  and  Paris  propose  a  duty  of  16  frs.  per  100 
kilos.  The  dyers  of  Paris  ask  for  the  repeal  of  the  present 
duty  of  10  frs.  on  ehromate  of  potash,  and  the  suppression 
of  the  duty  on  glycerin.  But  the  merchant  brokers  of 
Paris  would  only  admit  raw  glycerin  free,  charging  12  frs. 
to  15  frs.  per  100  kilos,  on  distilled  and  dynamite  glycerin. 
— Chemist  and  Druggist. 

Guatemala. 

The  Drug  Trade. 

This  Central  American  Republic  of  Guatemala  hail  a 
prosperous  year  in  1889.  Its  trade  increased  considerably 
and  the  imports  of  drugs  alone  rose  from  15,171/.  in  1888 
to  20,155i.  The  drugs  mostly  come  from  the  United  States. 
The  prosperity  of  the  country  is  ascribed  to  the  advance  in 
the  price  of  coffee,  the  principal  product.  The  result  of 
the  participation  of  Guatemala  in  the  Paris  Exhibition 
is  that  the  importations  from  France  have  more  than 
doubled. — Ibid. 

Japan. 

Drugs  in  Yokohama. 

The  importation  of  drugs  and  chemicals  into  Yokohama 
is  an  increasing  trade,  large  quantities  of  chemicals  being 
imported  for  manufacturing  purposes,  such  as  paper  and 
match  making,  glassworks,  and  other  industries. 

The  Japanese  Government  are  themselves  manufacturers 
of  caustic  and  other  sodas,  and  of  sulphuric  acid,  which  is 
shipped  m  considerable  amounts  to  the  China  market,  or 
sold  to  private  Japanese  dealers. 

Medicines  for  pharmaceutical  purposes  are  also  made  on 
a  large  scale  at  Japanese  establishments  generally  report  i 
to  be  furnished  with  Government  loans.  Some  importers 
complain  of  the  continual  difficulties,  almost  prohibitory, 
raised  in  regard  to  the  sale  of  foreign  drugs  and  medicines, 
these  being  constantly  rejected  by  the  Government  analysts, 
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as  not  being  up  to  the  standard  of  the  Japanese  Pharma- 
copoeia ;  and  it  appears,  from  a  recent  Government  notifica- 
tion to  Japanese  traders,  that  this  condition  will  in  future 
be  strictly  enforced.  The  standard  is  higher  than  that  of 
England,  and  necessitates  the  preparations  submitted  to 
the  test  being  chemically  or  absolutely  pure  and  free  from 
inherent  impurity,  such  as  bismuth  without  a  trace  of 
arsenic.  Under  the  Japanese  Pharmacopoeia,  iodide  of 
potassium  is  required  to  be  97  per  cent,  pure ;  in  the  British 
it  is  95  per  cent.  This  staple  article,  when  pure,  turns  a 
yellow  colour  ;  but  it  is  then  apt  to  be  rejected  by  the 
trader.  The  whole  question,  being  of  great  importance  to 
Japanese  consumers  and  foreign  importers,  is  entitled  to 
earnest  attention. 

The  imports  of  medicinal  drugs  and  chemicals  into 
Yokohama  in  1889  were  valued  at  100,559/.,  agaiust 
129,91-1/.  in  1888.— Ibid. 


MISCELLANEOUS  TRADE  NOTICES. 

Banana.  Pater. 

The  South  American  Journal  for  the  12th  July  has  the 
following  note: — 

A  new  factor  is  entering  the  papermakers'  market.  It 
has  been  proved  that  the  banana  plant  contains  a  greater 
quantity  of  pure  fibre  than  any  of  the  other  numerous 
vegetable  products  used  for  the  manufacture  of  paper. 
During  the  first  12  months  of  its  vegetation  the  plant  only 
produces  a  single  bunch  of  fruit,  after  which  it  dies ;  but 
from  its  roots  four  to  10  young  plants  spring  up.  The 
adaptation  of  the  plant  to  commercial  purposes  will,  it  is 
anticipated,  revolutionise  the  paper  material  market,  and 
largely  affect  the  industry.  The  plant  is  easy  of  cultivation, 
and  has  long  since  been  recognised  by  the  wandering  tribes 
in  Central  America  as  yielding  many  useful  adjuncts  to 
every-day  domestic  requirements. 


The  Progress  of  Wyoming. 

The  following  is  an  extract  from  Bradstreet's  for  the 
5th  July  :— 

In  mineral  wealth  Wyoming  undoubtedly  excels.  Coal 
mining  has  so  far  received  the  most  attention.  Coal  is 
found  in  every  county,  varying  from  2  to  40  ft.  in  thickness. 
The  total  production  in  1888  was  1,512,936  short  tons, 
worth  at  the  mines  4,538,808  dols.  One-third  of  this  amount 
was  expended  for  labour.  The  number  of  miners  engaged 
was  1,527,  who  received  at  the  rate  of  90  cents  to  l- 10  dols. 
a  ton  for  mining.  The  Union  Pacific  railroad  has  done  the 
greater  part  of  this  work,  monopolising  it  previous  to  1886, 
but  since  then  it  has  given  outsiders  a  chance,  and  they  have 
opened  and  developed  a  number  of  mines. 

The  soda  deposits  of  the  territory  are  of  special  interest, 
for  soda  has  not  hitherto  been  a  natural  product  of  the 
United  States.  The  salt  cake  of  commerce  is  produced  in 
the  eastern  States  at  a  few  places  where  salt  is  cheap  and 
sulphuric  acid  can  be  made  as  a  by-product ;  but  the  larger 
amount  is  imported  from  England,  where  it  is  manufactured 
from  common  salt  by  treating  with  sulphuric  acid  and 
roasting.  In  Wyoming  all  that  has  to  be  done  is  to  dig  it 
out  and  dry  it ;  and  the  territorial  geologist  says  the  deposits 
will  amount  to  52,000,000  tons.  Last  year  we  imported 
about  150,000  tons  of  carbonate  of  soda  (including  sal  soda 
and  soda  ash),  valued  at  2,900,827  dols.,  and  in  addition 
bicarbonate  of  soda  worth  19,912  dols.,  and  caustic  soda  to 
the  value  of  1,300,851  dols. 

It  is  further  said  that  Wyoming  has  iron  ores  of  higher 
grade  and  purity  than  those  found  in  Alabama,  abundance 
of  limestone  to  flux  them,  and,  at  easy  distances,  producing 
oil  wells  ready  to  supply  fuel  for  steel-making  or  other 
manufactures.    Tin  also  gives  great  promise. 


Chemicals  in  Japan. 

Drugs  and  chemicals  are  gradually  forming  a  more 
important    feature  in    the   Japanese   import  trade.      Large 

I    quantities  of  chemicals  are  being  imported  for  manufacturing 

:  purposes,  such  as  paper  and  match  making,  glass  works, 
and   other    industries.       They   come    chiefly   from    Great 

I    Britain,   but    a  considerable  portion  is  of  German   origin. 

I  The  Japanese  Government  are  themselves  manufacturers  of 
caustic  an. 1  other  sodas,  and  of  sulphuric  acid.  .Medicines 
for  pharmaceutical  purposes  are  also  made  in  Japan  on  a 
large  scale.  Some  importers  complain  of  the  great  difficulties 
raised  in  regard  to  the  sale  of  foreign  drugs  and  medicines, 
these  being  constantly  rejected  by  the  Government  analysts 
as  not  being  up  to  the  standard  of  the  Japanese  pharmacopoeia, 
which  is  higher  than  the  British. — Industries. 


Russian  Coal  Production. 

The   Iiussie  Commerciale   has  recently   published   some 
particulars   respecting   the  working  of   the    Russian    coal- 
fields.    According  to  this  publication  the  quantity  of  coal 
produced    in     the     different    countries     is     distributed    as 
follows :  —  England,     166,000,000    tons;    United    States, 
118,000,000   tons;    Germany,    76,000,000   tons;     France, 
21,000,000  tons;  Austria-Hungary,  22,000,000  tons;  Bel- 
gium, 18,000,000  tons;   Russia,   5,500,000  tons  ;  and   other 
countries,  5,000,000  tons.     According  to  this,  Russia  only 
occupies   a    very    secondary   place   among    coal-produciiig 
countries,  and  yet   Russia  is  the  richest  country  in   coal- 
fields.    Rich  coal-fields  are  found  in  ths  Governments  of 
Moscow,  Riazan,  Toula,  Poland,  Caucasus,  and  particularly 
in  the   basin  of  the  Douetz.     Coal-fields  which  have  up  to 
the  present   remained  unworked  are  found  in  the  Island  of 
Sakhaline,  Western   Siberia,  in  the  neighbourhood  of   the 
Oural,  in  the  Kirghish  Steppes,  and  the  plains  of  Turkestan  ; 
but  it    is   particularly  the  basin  of    the    Donetz  which   is 
remarkable  for  its  coal  wealth.     According  to  the  estimates 
of  Professor  Mendclei'ew,  the  surface  of  the  ground  occupied 
by  the   coal-beds    in   this    province    extends   over    nearly 
30,000  square  kilometres,  or  11,580  square  miles.     Taking 
the  average  figure  of  50,000,000  poods  (a  pood  is  equivalent 
to   36   lb.  avoirdupois)  to  the  square  kilometre,  it  will   be 
found  that   the  general  yield  of   coal  will  amount  to    the 
total   of    1,500,000,000,000   poods,   or  21,000,000,000  tons. 
The  entire  world,   says    Professor   Mendeleiew,   might  be 
supplied   during   the   next    50   years    with    coal    from   the 
Douetz   basin.      The   above   remarks   apply   only   to    the 
superficial    beds  ;    as    regards   the   others,   which   are   at 
considerable  depth,  and  which  have  not  yet  been  worked, 
they  are  said  to  be  even  of  greater  richness.     The  working 
of  coal  lying  at  great  depths  can  only  up  to  the  present 
be  considered  as  an  experiment,  and  the  same  may  be  said 
of  the  beds  situated  in  the  Kirghish  Steppes,  in  the  Govern- 
ments of  Tomsk,  Caucasus,  Turkestan,  and  the  Island  of 
Sakhaline,  where   the  working  is  in  a  very  elementary  state. 
Coal  mining  has  received  a  very  considerable  impetus  in 
Poland,  and  in   the  basin  of  the  Douetz.     In  1888,  Poland 
yielded  142,000,000  of  poods,  and  the  basin  of  the  Donetz, 
140,000,000  (2,290,000  tons  and  2,258,000  tons  respectively). 
Although  the  working  of  coal  is  rapidly  on  the  increase,  the 
quantity  extracted  is  not  sufficient  for  the  requirements  of 
the  country,  which  is  obliged   to  have  recourse  to  foreign 
importation.     In   spite  of   its   immense   coal-fields,  Russia 
imports      annually    nearly     107,000,000     poods    of     coal 
(1,726,000  tons),  of  which  85,000,000  poods  are  supplied 
by    England,    19,000,000    by   Germany,    and    more    than 
2,000,000  poods  by  Austria-Hungary.     Russia,  in  addition, 
consumes    enormous    quantities   of   wood   for   her   various 
industries,  and  this  leads  in  a  great  measure  to  the  destruc- 
tion of   her  forests,  with  all  its  disastrous   consequences. 
In  spite  of  its  good  qualities,  Russian  coal  cannot  compete 
with   foreign  coal,  even  in   the   southern    ports,  which   are 
found  in  proximity  to  the  coal-fields  of  Douetz.     Notwith- 
standing the  increase  in  the  duties  on  importation  of  foreign 
coal  at   Odessa,  Sebastopol,  and  in   the  other  ports  of  the 
Black  Sea,  English  coal   is  no  dearer  than  Donetz  coal,  and 
far  from  diminishing,  its  importation  has  greatly  increased 


830 


THE  JOUKNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTKY.        [Aug.  30,  isoo. 


of  recent  years.  "This  proves,"  says  the  Russie  Com- 
merciale,  "  that  the  demands  of  the  various  industries  for 
coal  increase  more  rapidly  than  the  working  of  this  com- 
bustible in  Russia,  and  that  the  condition  of  the  means 
of  transport  is  far  from  satisfactory." — Journ.  Soc.  Arts. 

The  Kussian  Naphtha  Industry. 
According  to  a  report  of  the  Russian  Finance  Minister, 
both  the  production  and  export  of  Baku  oil  products  con- 
tinue tu  grow.  In  the  five  first  months  of  the  present  year 
Russia  exported  22,720,000  poods  of  naphtha,  or  7,560,000 
poods  more  than  in  the  corresponding  period  of  1889.  It 
should,  however,  be  remarked  that  of  this  so-called  naphtha 
17,320,000  poods  weight  was  refined  kerosene.  Ru-sia 
itself  took  53,150,000  poods  of  naphtha,  5,200,000  poods 
of  this  being  refined  kerosene  and  40,850,000  poods 
residuals.  Upon  the  completion  of  the  Wladikawkas-Baku 
railway  a  further  important  development  of  the  naphtha 
trade  is  expected.  Valuable  naphtha  springs  have  lately 
been  discovered  on  Sakhalin  Island,  and  a  company  has 
been  formed  to  work  them.  A  representative  of  the 
concern  is  at  present  in  Baku  studying  the  processes  of 
boring  for  and  shipping  oil. — Ironmonger. 

Gambier  at  Singapore. 
Referring  to  an  extract  from  the  annual  report  of  the 
Singapore  Botanical  Gardens  which  appeared  in  the  June 
number  of  this  Journal,  pp.  670 — 671,  we  are  requested 
to  state  that,  though  the  attempt  to  propagate  the  plant 
by  seed  has  failed,  yet  the  plants  themselves  have  been 
transported  to  this  country  by  means  of  Wardian  cases, 
„nd  may  be  seen  in  full  vigour  at  Kew  Gardens,  where  they 
only  await  purchasers  to  be  transferred  to  any  colony  with 
a  suitable  climate. 

Exports  of  Chemicals  from  the  Tyne. 
The  following  chemicals  were  exported  from  the  Tyne 
during  the  mouth  just  ended  and  corresponding  month  of 
1889:— 


annexed  table,  for  the  first  five  months  of  the  last  three 
years  : — 


1890. 


1889. 


Alkali  and  soda  ash 
Bicarbonate  of  soda 
Bloaching  powder. . 
Artificial  manure. . . 

Soda  crystals 

Sulphate  of  soda  . . . 

Caustic  soda 

Other  chemicals  . . . 

Total 


Tons. 
1,267 


2.S0S 
3,931 

9S3 
42 

910 
1,115 


11,053 


Tons. 
1,111 

14 

1,736 

2,851 

1,047 

10 

1,752 


8,554 


Exported  to 


Making  an  increase  of  29 '23  per  cent,  for  the  month.  The 
heavy  increase  in  the  quantity  of  bleaching  powder  exported 
is  owing  to  makers  being  unrestricted  in  their  output  this 
year,  whereas  their  make  during  the  previous  year  was 
curtailed  by  the  Bleach  Association.  Bicarbonate  of  soda 
is  not  now  manufactured  ou  Tyneside,  the  production  having 
ceased  some  mouths  ago. — Chemist  and  Druggist. 

Sulphur  Exports  from  Italy. 

The  official  returns  show  that  the  gross  exports  of  raw 
and  refined  sulphur  from  Italy,  up  to  the  end  of  May  last, 
amounted  to  1,700,106  quintals,  in  contrast  with  1,503,394 
quintals  in  the  same  live  months  last  year,  this  being  an 
increase  of  196,712  quintals.  This  export  is  valued  at 
11,900,742  lire  in  1890,  and  10,523,758  lire  in  1889,  thus 
showing  an  advance  on  the  gross  value  of  1,375,981  lire. 
The  official  valuation  puts  sulphur  at  7  lire  per  quintal. 
The  destination  of  the   exports  is  giveu,  as  presented  in  the 


Austria-Hungary  ... 

Belgium 

France 

Germany 

Great  Britain 

Greece 

Holland 

Portugal 

Kussia 

Spain 

Sweden  and  Norway  .. 

Turkey 

North  America 

Centra]      and     South 
America 

Other  countries 

Total 


18SS. 


1S89. 


Quintals. 
64,816 

21,468 

307,360 
72,772 

193,587 
04,345 
7.'223 
85,130 
13,638 
60,220 
4,803 
10,290 
515,068 

45,995 
10,131 


Quintals. 
61,191 

45,485 
333,203 

61,925 

169,787 

102,935 

8,824 

100,252 

87,157 

19,166 

19,1197 
25,246 
410,267 

7,629 
15,230 


Difference 
1890  on  1889. 


1,501,746 


Quintal 
911,1s  I 

33,991 

404,876 
00.115 

137,174 

137,679 
6,607 

173,121 
53,000 

oi, .-,iu 

29,284 

67,269 

437,293 

1,636 
66,651 


1,503,391     1,700,106 


i  2&99S 

-  11,191 
4-  71,673 

-  1,810 

-  32,103 
+  34,741 

-  2.217 

I  uoi'i.i 

-  33,491 

+  2,311 

4-  10,187 

+  32,1123 

-1-  27,026 

-  5,943 
4-  10,421 


4-  196,712 


The  position  of  the  trade  is  so  clearly  shown  in  the 
foregoing  that  there  is  no  need  for  comment. — Chemical 
Trade  Journal. 

The  German  Cement  Industry. 

The  manufacture  of  Portland  cement  has  made  rapid 
progress  during  the  last  25  years.  In  1865  the  industry 
was  in  its  infancy,  and  was  carried  on  upon  a  small  scale 
at  Bomi,  Stettin,  Lunenburg,  &c.,  the  manufacturers  working 
under  licenses  from  a  Mr.  Ashdin,  an  Englishman,  who 
owned  the  German  patent  for  the  so-called  wel  process. 
The  manufacture  of  cement  has  grown  so  rapidly  that  at 
the  present  time  the  annual  output  is  estimated  at  10,000,000 
barrels,  worth  70,000,000  M.  The  chief  seat  of  the  industry 
is  North  Germany,  in  the  vicinity  of  Berlin,  Stettin,  Ham- 
btrrg,  and  Hanover.  The  export  trade-has  increased  from 
137,000  kilocentners  in  1879  to  1,341,300  kilocentners  in 
1889.  The  chief  foreign  market  is  the  United  States,  tu 
which  destination  some  405,000  kilocentners  were  exported 
in  1889.  Koumania,  during  the  same  period,  took  211,000; 
Australia,  171,000s  Brazil,  126,000 ;  Chili,  895,000:  Japan, 
88,500  kilocentners. — Ironmonger. 


BOARD  OF  TRADE  RETURNS. 
Quicksilver. 


Imports. 

Exports. 

1890. 

1889. 

1890. 

1839. 

July    

Bottles. 
1,183 

54,508 

Bottles. 
2,613 

54,756 

Bottles, 

3,018 

36,097 

Bottles. 
2,179 

85,492 

1890. 

1SS9. 

Average  Price : 
July 

£    s.  d. 
10    2    6 

i 

:  ».  d. 

2    6 
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Summary  of  Imports. 


Month  ended  31st  July 

1889. 

1890. 

£ 
1,833,048 
643,376 
793,669 

5,073,177 

£ 
2,120,311 

601,100 
0211,104 

8,(07,037 

Raw  materials   for  non-textile  in- 

Total  value  of  all  imports  .... 

35,903,518 

33,082,029 

Summary  op  Exports. 


Month  ended  31st  July 

1889.                   1890. 

Metals  (other  than  machinery)  .... 

£                        £ 
3,303,409             4,117,287 
012,575    [            731,141 
2,751,161     1          8,143,229 

22,124,606 

24,321,33(3 

Imports  of  Metals  for  Month  ended  3  1st  July. 


Articles. 

Quantities. 

Values. 

18S9. 

1890. 

1889. 

1890. 

Copper  :— 

14,276 

11,886 

1,787 

322,531 

10,251 

2,170 

13,283 

60,ei0 

195,950 

54,795 

5,379 

7,749 
11,311 
4.6S6 

449,571 
12,525 
034 
13,095 
54,929 
88,736 
37,356 
4,867 

£ 

87,530 

312,492 

81,051 

235,240 

100,381 

16,420 

169,624 

99,832 
20,096 

246,931 
95,559 

367,892 

£ 

Unwrought , 

Iron  and  steel  :— 

Iron  bolt,  bar,  &c.  ,, 
Steel,  unwrought..      „ 
Lead,  pig  and  sheet      „ 

347,775 
270,204 

352,094 
124.0S7 
7,052 
170,312 
104,785 
11,301 
175,855 
109,066 
383,778 

Other  articles  , .  .Value  £ 

Total  value  of  metals 

•• 

•• 

1,S33,048 

2,120,311 

Imports  of  Chemicals  and  Dyestuffs  for  Month 
ended  3  1st  July. 


Articles. 


Quantities. 


Alkali Cwt.  S,<95 

Bark  (for  tanners. 

&c.) 60,200 

Brimstone ,  76,940 

Chemicals Value  £ 

Cochineal   Cwt.  690 

Cutch  and  gambier  Tons  I  2,266 

Dyos  :- 
Aniline Value  £ 

Alizarine „ 

Other  

Indigo  Cwt. 

Madder   1,225 

Nitrate  of  soda. ...      „  198,800 

Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. . .  Value  £ 

Total  value  of  chemicals 


1890. 


3.4S6 

82,515 
22,393 

103 
2,290 


1,039 

1,141 

88,188 

25,278 

3,065 


Values. 


1889. 


£ 
2,946 


43,712 

15,882 

132,349 

4,503 

01,221 

23.127 

20.030 

1.134 

43,812 

1,009 

88,011 

21,653 

39,176 

134,581 


1890. 


£ 

2,309 


48,279 

5,280 

120,953 

922 

68,201 

18,666 
27,198 

1,887 
15,171 

1,403 

30,972 

22,285 

62,328 

167.S90 


043,376 


601,100 


Imports  op  Oils  for  Month  ended  31st  July. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

25,398 

3,323 

103,759 

10,540,235 

1,151 

2,364 

95,058 

1,065 

1,983 
90,123 
10,1 123,3  IS 
1,232 
1,857 
61,224 

£ 
31,401 

116,388 

104,205 
250,293 
28,481 
45,801 
14.3,324 
73,603 

£ 
1,534 

77,335 

101,909 

209,089 

32,184 

46,461 

94,890 

06,562 

Other  articles  . .  Value  £ 

Total  value  of  oils  . . . 

•• 

•• 

793,559 

629,454 

Imports    of    Eaw    Materials    for    Non-Textile 
Industries  for  Month  ended  3  1st  July. 


Articles. 


Quantities, 
1889, 


Bark,  Peruvian  ..    Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  : — 
Arabic 

Lac,  &c 

Gutta-percha , 


8,009 

393,894 

14.171 

7,013 
4,310 
3,773 


1890. 


Values. 


1889.  1890. 


6,654 

£ 

27,783 

270,015 

63,002 

10,303 

131.S83 

3,110 

22.1SS 

7,013 

13,417 

1,051 

47,531 

£ 

17,778 

40,587 
159,219 

9,912 
.32,836 
43,657 
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Imtoris  of  Haw  Materials,  &c. — cont. 


Quantities. 

Values. 

Articles. 

1889. 

1890. 

1889. 

1890. 

Hides,  raw: — 
Wet 

75,871 
1,1 98 

2,587 
2,644 

18.7S9 

3,024 

14,306 

9,157 

115,027 

145,898 

13,177 

274,052 

921,956 

21,002 

.   2,804 

33,601 

30,381 

1,272 

1,700 

39,530 

3,328 

17,081 

14,237 

149,057 

174,867 

28.G15 

262.912 

B34.605 

17,101 

2,907 

£ 

153,753 

17.3,486 
53,734 

15,781 

12,284 
21,911 
38,401 
70,297 
56,659 
25,853 
186,232 
9,266 

688,333 

2,211,998 

70,822 

24,752 

886,277 

£ 
94,820 

81,107 

09,021 

Manures  :— 

9,140 

Pulp  of  wood 

Tallow  and  stearin      „ 
Wood  :— 

1.426 
30,062 
7;, 707 
76,548 
37,977 
223,276 
18,965 

585,900 

Other  articles. . .  .Value  £ 

1,914.144 

82,326 

25,063 

810,777 

•• 

•• 

5,009,843 

4,492,390 

Besides  the  above,  drugs  to  the  value  of  58,06S(.  were  imported, 
as  against  54,2622.,  in  1889. 


ExrORTS  of  Metals  (other  than  Machinery)  for 
Month  ended  31st  July. 


Quantities. 

Values. 

Articles. 

1839. 

1890. 

1889. 

1890. 

£ 

£ 

9,907 
72,415 

10,774 

,S(i,s23 

42,359 
138,331 

60,802 

Copper  :— 

Unwrought , 

243,364 

30,283 

21,111 

79,139 

75,477 

Mixed  metal , 

:;;.-::.; 

48,828 

80,016 

130,348 

-. 

230,093 

2 16/,  It 

•  • 

•  • 

109,640 

116,625 

352,695 

89-1,724 

S.414,390 

!  ISO 

t,0S6 

58,717 

35,736 

68,196 

Plated  wares . . .  Value  £ 

81,799 

Telegraph  wires 

.. 

•  • 

32,909 

56,575 

11,708 

1T,:'.7:i 

9,825 

15.1137 

65,112 

12,860 
77.450 

43. 7-n 

II.-:;:' 

Other  articles  . .  Value  £ 

95,964 

•• 

** 

3,303,409 

1,117,287 

Exfoets  of  Drugs  and  Chemicals  for  Month   ended 
31st  July. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

389,222 
120.S4-S 
29,915 

4:<i.ms 

143,442 
36,550 

£ 

104.834 

40,218 
142,242 

77,659 
241,622 

£ 
167,84! 

40,055 

1S9.G80 

91,413 

242,015 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles  ...       „ 

■• 

012,575 

7.11.1  H 

Exports  of  Miscellaneous  Articles  for  Month 
ended  3  1st  July. 


Articles. 


Gunpowder Lb. 

Military  stoics. .  Value  £ 

Caudles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 
Earthenware  ...        „ 
Stoneware , 

Glass : — 

Plate Sq.Ft. 

Flint Cwt. 

Bottles , 

Other  kinds 

Leather : — 
Unwrought ....      „ 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.Yds. 

Painters' materials  Val.£ 

Paper  Cwt. 

Rags Tons 

Soap Cwt. 

Total  value 


Quantities. 


1889.  1890. 


Values. 


1889.  1890, 


£ 

957,000 

1,189,800 

21,019 
70,351 

1,158,800 

1,122,400 

20,161 
100,940 

62,333 

54,393 

121,703 
75,254 

186,281 
19,234 

276,603 

240,131 

18,231 

10.58S 

9,466 

21,344 

s7,:'ii 

86,878 

43,125 

18,077 

14,651 

12,742 

11,031 

11,123 

106,969 
31,749 

k,881 

4,716 

108,091 

1,485,600 

1,441,800 

71,074 
139,633 

80,281 

86  154 

117,129 

4,406 

6,298 

32,946 

46,977 

52.703 

41,863 

•• 

•• 

2,751,101 

£ 

27.225 

13 1,037 
22,410 

102,327 

113,154 
91,640 

214.S43 
10,901 

15,406 
83,191 

41,331 
14,023 

101,948 
81,913 

113,364 
7::,-71 

147,007 

HS.G15 
10,256 
M.-JS2 


3.143,229 
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iflontWj)  patent  list. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

11,042.  J.  W.  Gooch,  C.  A.  Baker,  and  W.  White.  Im- 
provements in  electric  thermometers  and  thermographs. 
July  15. 

11,082.  J.  'Whitehead.  Improvements  in  and  apparatus 
for  supplying  fuel  to  steam  boiler  and  other  furnaces. 
July  16. 

11,246.  J.  Kleiu.  Improved  process  and  apparatus  for 
cooling  liquids  bv  means  of  air.  Complete  Specification. 
July  18. 

11,262.  W.  Robertson  and  D.  J.  Maedonald.  Improved 
apparatus  for  compressing  air  or  other  fluid.    July  19. 

11,029.  A.  Chapman  and  S.  Tickers,  jun.  Improvements 
in  evaporating  apparatus,  specially  adapted  for  the  ex- 
traction of  salt  from  brine.     July  23. 

11,686.  S.  31.  Lillie.  Improvements  in  evaporating  appa- 
ratus. Filed  July  25.  Date  applied  for  December  26,  1889, 
being  date  of  application  in  United  States.  Complete 
Specification. 

11,714.  D.  Rylands  and  11.  Morant.  Improvements  in 
glass-lined  tubing.     July  26. 

11,747.  G.  I*.  Haslam  and  P.  Cornish,  jun.  An  improved 
method  of  drying  and  desiccating  wet  substance  and 
materials.     Complete  Specification.     July  26. 

11,807.  W.  P.  Thompson. — From  A.  Raps,  Germany. 
Improvements  in  or  appertaining  to  mercurial  pumps. 
July  28. 

11,895.  L.  Johnstone.  Improvements  m  and  connected 
with  rotative  furnaces  or  kilns  for  treating  and  recovering 
waste  products  from  raw  or  partially  raw  materials,  used 
more  especially,  and  for  example,  in  the  manufacture  of 
cement.     July  30. 

12,004.  L.  Menetrel.  An  improved  apparatus  for  wash- 
ing, lixiviating,  or  extracting  purposes.     July  31. 

12,079.  C.  D.  Martin.  Improvements  in  valves  for  chemical 
liquids.     August  1. 

12,260.  A.  W.  Fllis.     See  Class  XVII. 

12,325.  J.  Jackson.  Improvements  in  pressure  and 
vacuum  gauges.     Complete  Specification.     August  6. 

12,421.  D.  Bethmont.  Improvements  in  apparatus  for 
generating  steam  or  vaporising  liquids.     August  8. 

12,505.  S.  Seekendorf.  An  improved  drying  apparatus 
for  granular,  pasty,  and  similar  material,  and  press  for 
forming  the  dried  material  into  cakes.  Complete  Speci- 
fication.    August  9. 

12,535.  E.  Barlow  and  R.  Cunliffe.  Improvements  in 
apparatus  for  drying,  calcining,  and  evaporating  substances 
or  materials.     August  11. 

12,542.  E.  Guigon.  Improvements  relating  to  the  circu- 
lation of  water  in  surface  condensers.     August  11. 

12,897.  G.  A.  Hart.  An  improved  construction  of  kiln 
for  drying  moist  materials.     August  16. 


Complete  Specification's  Accepted.* 

1889. 

12,206.  W.  Tipping.  Apparatus  for  destructing,  drying, 
and  calcining.     July  23. 

12,410.  W.L.Wise. — From  P.  R.  Bedlington.  Apparatus 
for  indicating  temperature  and  pressure.     August  13. 

12,871.  C.  H.  Roeckner,  F.  L.  Roeckner,  and  R.  1.. 
Roeckner.  Apparatus  for  concentrating  and  evaporating 
liquids,  and  burning  off  organic  matter.     Jnly  23. 

14,958.  J.  Hodgkinson.     Mechanical  stokers.     July  30. 

15,124.  R.  C.  A.  Baufield.— From  C.  Linde.  Method 
and  means  for  refrigerating  and  drying  air.     July  30. 

15,432.    R.  Marsden    and   J.   Pickard.      Transferred    to 

Cla<s  V. 

16,099.  P.  Nezeraux.     Centrifugal  pumps,  comj  i 
and  blowers.     August  20. 

19,222.  E.  Theisen.     Evaporating  apparatus.     July  23. 

1890. 

3279.  W.  H.  Skinner.  Heating  water  and  other  liquids, 
and  fuel  for  use  therefor.     August  20. 

6136.  J.  Klein.  Apparatus  for  condensing,  heating,  or 
cooling  gases  or  liquids.     July  23. 

8499.    H.   Schulze-Berge   and   F.    Schulze-Berge. 
pumps.     August  13. 

9312.  G.  Horner.     Surface  condensers.     July  23. 

9o2C.  J.  O.  Woods.     Vaporisers.     July  23. 

9379.  W.  B.  Bull.  Means  for  purifying  liquids 
prevention  of  boiler  incrustation,  ageing  liquors, 
August  13. 

9554.  L.  H.  A.  W.  Sack.  Apparatus  for  automatically 
drawing  off  viscous  substances.     July  30. 

9941.  R.  Haddan.— From  E.  Passburg.  Method  and 
apparatus  for  drying  aqueous  matter.     Aug.  6. 

10,133.  P.  Abrahamson.     Oven  and   othei 
doors.     August  20. 

10,398.  L.    P.    Cohen    and    E.    Hermann 
August  13. 


Air 


for 
&c. 


fire-chamber 


Furnaces. 


10,524.  T.  Gaunt  aud  E.  11.  Clapp. 

ratus.     August  13. 


Evaporating  appa- 


ll.—FUEL,  GAS,  and  LIGHT. 

Applications. 

11,079.  J.  Laing.  Improvements  in  the  apparatus  for 
destructive  distillation  of  mineral  oils.     July  16. 

11,091.  W.  R.  Huttou.  Improvements  in  apparatus  for 
making  coke  from  coal,  and  obtaining  tar  and  ammouiacal 
water  and  mixed  gases  therefrom.     July  16. 

11,106.  J.  E.  Bott,  W.  Mortimore,  and  F.  H.  Lindley. 
Improvements  in  gas  producers.     July  16. 

11,195.  W.  W.  Staveley.  Improvement  in  the  treatment 
of  crude  blast-furnace  or  coke-oven  oils,  and  application  of 
the  oils  so  treated  or  produced.     July  18. 

1 1,239.  W.  H.  Buckland  and  G.  Myers.  Improvements 
in  the  composition  and  manufacture  of  fuel  from  coal  dust 
and  similar  material.     July  18. 

11,424.  G.  F.  Priestly.  Automatic  charging  aud  dis- 
charging gas  retorts.     July  22. 

11,452.  J.  Hall.  Improvements  in  the  manufacture  of 
coke  or  in  the  coking  of  coal.     July  22. 

1 1,51 1.  W.  Lacey.  Improvements  in  the  manufacture  of 
artificial  fuel.     July  23. 

11,581.  F.  J.  Rowan  and  H.  Armour.  Improvements  in 
and  connected  with  retorts  for  distilling  shale  or  other  oil- 
yielding  minerals.     July  24. 
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11,740.  S.H.Smith.  Improvements  in  gas-producer  fur- 
naces.   July  26. 

1 1 . 7 . j 7 .  J.  Laing.  Improvements  in  the  apparatus  for 
destructive  distillation  of  mineral  oils.     July  28. 

11,784.  J.  W.  C.  C.  Schirm.  Improvements  in  the 
method  for  producing  intense  light  by  magnesium  or  by 
other  glowing  materials.    Complete  Specification.    July  28. 

12,016.  W.  Foulis.  Improvements  in  the  stirring  and 
drawing  of  the  charge  in  gas  retorts,  and  in  the  apparatus 
employed  therefor.     July  31. 

12,036.  I.  Lilley  and  G.  H.  Hopkins.  Improvements  in 
the  manufacture  of  "patent"  or  compressed  fuel,  and  in 
machinery  or  apparatus  therefor.  Complete  Specification- 
August  1. 

12, 134.  F.  V.  Hadlow.  An  improvement  in  treatment  of 
coal  for  the  production  of  artificial  fuel.     August  2. 

12,217.  E.  Andrews  and  ['.Miller.  Economising,  saving, 
and  increasing  the  heat  of  fuel,  such  as  coal,  coke,  wood, 
turf,  and  other  fuel  for  heating  and  drying  purposes. 
August  5. 

12,282.  B.  C.  Sykes  and  (J.  Blamires.  Improvements  in 
apparatus  for  removing  watery  vapour  from  illuminating 
gas.     August  6. 

12,580.  C  W.  Bartholomew  and  J.  Oxley.  New  or 
improved  apparatus  for  drawing  coke  from  coke  ovens. 
.\ii-nst  12. 

12.638.  G.  Frank.  Improvements  in  compressed  fuel. 
August  12. 

12.639.  K.  Schimper.  Improvements  in  the  manufacture 
of  artificial  fuel.     August  12. 

12,860.  J.  T  Key.  Improvements  in  the  process  of  and 
apparatus  for  manufacturing  gas  and  for  the  utilisation  of 
the  same.    Comple  Specification.     August  16. 

12,895.  A.  M.  Hay.  Improvements  in  the  process  and 
apparatus  for  producing  oil  water-gas.     August  16. 

Complete  Specifications  Accepted. 

1889. 

11,62-1.  F.  J.  Jones.  Manufacture  of  illuminating  gas. 
August  20. 

12,266.  B.  H.  Thwaite.  Method  and  apparatus  for 
producing  water-gas.     August  13. 

13,016.  J.  Dewar  and  11.  Redwood.  Distillation  of 
mineral  oils,  .Vc,  and  apparatus  therefor.     August  20. 

14,990.  J.  If.  Wigham.  Improving  the  illuminating 
power  of  lighthouses  and  other  places.     July  30. 

15,409.  J.  Somerville  and  S.  (utter.  Apparatus  for 
charging  and  drawing  gas  retorts.     August  6. 

15,797.  J.  It.  Paisley.  Apparatus  for  manufacture  of 
water-gas.     August  13. 

1890. 
9733.  S.  Pitt.— From  E.  J.  Jcrzmaiiowski.     Manufacture 
of  illuminating  gas.     August  6. 


III.- 


-DESTRUCTIVE  DISTILLATION, 
PRODUCTS,  Etc. 


TAR 


Applications. 

10,976.  T.  11.  Davis  and  A.  H.  Davis.     See  Class  XIII. 

11,079.  J.  Laing.     See  Class  II. 

11,757.  J.  Laing.     See  Class  II. 

12,415.  E.  Bocrnstein  and  S.  Kleemau.  Improvements 
in  the  treatment  of  commercial  xvlidine  for  effecting  the 
separation  of  its  various  isomeric  xylidincs.     August  8. 


IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

11,530.  15.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  and  con- 
nected with  tlie  manufacture  of  artificial  indigo.     July  23. 

11,548.  .1.  Imray. — From  La  Society  Anonyme  des 
Matieres  Colorantes  et  Produits  Chimiques  de  St.  Denis, 
France.  Manufacture  of  azo-colouriug  matters  derived  from 
azoxyaniines.     July  23. 

11,802.  L.  Scholvien  and  L.  F.  Riedel.  Improvements 
in  the  manufacture  of  phenyldimethylpyrazoline.     Juh  28. 

12,356.  J.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
and  production  of  colouring  matters  from  dihydrow benzoic 
acid.     August  7. 

12,369.  Brooke,  Simpson,  and  Spiller,  Limited,  and 
W.  S.  Simpson.  Improvements  in  the  manufacture  of  blue- 
black  and  other  azo-colouring  matters.     August  7. 

12,386.  J.  Y.  Johnson.— From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  in  ami  relating  to 
the  production  and  manufacture  of  new  materials  for  the 
preparation  of  dyestuffs.     August  7. 

12,550.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
and  production  of  new  diphenyl  derivatives  and  a  new  base 
for  use  iu  the  preparation  of  dyestuffs.     August  11. 

12,715.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  and  pro- 
duction of  new  derivatives  of  alizarine  and  its  analogues. 
August  13. 

Complete  Specifications  Accepted. 
1889. 

12,784.  O.  Imray. — From  the Societe  Anonyme  des  Matieres 
Colorantes,  &c.  Colouring  matters  derived  from  para- 
toluidine,  a-metaxylidine,  pseudo-cumidinc,  and  mesidiue, 
with  tctramethyldiamidobenzhydrol.     August  20. 

13,217.  H.  H.  Lake. — From  A.  Leonardt  and  Co. 
Colouring  matters.     August  20. 

13,665.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Production  of  colouring  matters. 
August  6. 

14,207.  The  Clayton  Aniline  Co.,  Limited,  P.  Brunuer, 
and  J.  Hall.     Production  of  colouring  matters.     August  6. 

14,230.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Haver  and  Co.  Manufacture  and  application  of  colouring 
matters.     August  6. 

16,448.  .1.  Dawson.  Manufacture  of  a  grey  basic  colouring 
matter  soluble  in  water.     August  13. 

16,699.  S.  Pitt.— From  L.  Casella  and  Co.  Preparation 
of  aniidoiiaphtholsulphonic  acid,  and  of  colouring  matters 
therefrom.     August  20. 


1890. 
8389.   A.    Remy,   1!.    Kramer,  and  \V.   Ilerking 
facture  of  colouring  matters.     August  6. 


Mann- 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

11,005.  A.  Gratz  and  B.  Gratz.  Improvement  in  the 
process  of  treating  textile  fabrics,  and  manufacturing 
bagging  from  jute  butts.    Complete  Specification.    July  15. 

11,094.  F.  Lehner.  Improvements  in  or  relating  to  the 
manufacture  of  artificial  silk  and  thread,  and  iu  apparatus 
therefor.     July  16. 
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11,986.  F.  T.  Knott.     See  Class  XXI. 

12,576.  J.  Sutcliffe  and  J.  Greenwood.    An  improvement 

in  the  treatment  of  yarn  for  weaving.     August  12. 
12,689.  K.  Trobach  and  G.  J.  Bruch.     See  Class  VI. 

Complete  Specifications  Accepted. 
1889. 

12.62G.  G.  W.  Robertson,  D.  Black,  and  J.  McGlashan. 

Treatment  of  vegetable  fibrous  material,  and  apparatus 
therefor.     July  23. 

12,975.  A.  Deru.  Process  and  apparatus  for  automatically 
drying  and  purifying  wool  and  other  textiles.     July  30. 

15,432.  R.  Marsden  and  .T.  Pickard.  Condensers  for 
slivers  of  wool  or  other  fibre.     August  G. 

15,135.  J.  E.  Richardson.  Manufacture  of  carpets, 
matting,  twine,  &c.  from  esparto  grass.     July  30. 

16,258.  J.  Schofield.  Production  of  yarn,  and  machinery 
therefor.     August  20. 

1890. 

7390.  .1.  Lougmore  and  W.  L.  Watson.  Decortication  of 
rhea,  jute,  and  other  fibrous  vegetable  steins.     July  23. 

11,005.  A.  Gratz  and  B.  Gratz.  Improvement,  in  the 
process  of  treating  textile  fabrics,  and  manufacturing 
bagging  from  jute  butts.     August  20. 


VI.- 


-DYE1NG,  CALICO  PRINTING,  PAPER 

STAINING,  and  BLEACHING. 


Applications. 

11,044.  M.  L.  W.  Martiuot.  Improvements  in  apparatus 
for  washing  or  bleaching.    Complete  Specification.    July  15. 

11,100.  A.  11.  Wardle.  Improvements  in  machinery  for 
dyeing  hanks  of  silk  and  other  yarn.     July  16. 

11,372.  A.  Mitscherlich.  New  process  of  sizing  paper. 
July  21. 

11,580.  W.  Marriott.  Improved  mordant  for  black 
dyeing.     July  24. 

11,765.  A.  Goldthorp.  An  improved  method  of  dyeing 
wool,  cotton,  or  any  other  fibrous  substance,  in  its  raw 
or  manufactured  state,  such  as  tops,  slabbing,  yarn  on 
cops  or  bobbins,  yarn  in  hanks,  and  cloth  in  the  piece. 
July  28. 

11,873.  H.  H.  Lake.— From  The  L.  Weldon  Dyeing- 
Machine  Co.,  United  States.  Improvements  in  yarn-dyeing 
machines.     Complete  Specification.     July  29. 

12,379.  H.  H.  Mott  and  J.  Perry.  Improvements  in  the 
manufacture  of  decorative  wall  papers.     August  7. 

12,403.  W.  H.  Claus.  The  production  of  new  blue 
colouring  matters  on  woollen  fibre.     August  8. 

12,689.  K.  Trobach  and  G..T.  Bruch.  A  new  or  improved 
process  of  obtaining  and  bleaching  vegetable  fibres. 
Complete  Specification.     August  13. 

12,900.  T.  Strahau.  Improvements  in  the  process  of 
colouring  or  decorating  paper  and  other  fabrics  for  wall 
coverings,  and  for  other  purposes.     August  16. 

Complete  Specifications  Accepted. 

1889. 

14,246.  A.  Ashworth.  Production  of  an  indigo  vat. 
July  30. 

11,938.  R.  Leigh.  Sizes  and  methods  for  fixing  colours 
in  printing  and  staining  paper,  &c.     July  23 

15,671.  L.  Schreiner.  Improvements  in  bleaching  and 
methods  for  producing  bleaching  agents.     July  30. 


16.15G.  T.    Holliday.      Producing   azo-colours   on  or   in 
cotton  or  other  textile.     August  20. 

16,368.  A.   Greg.      Bleaching  wood   bobbins,   reels,    &c. 
August  13. 

1890. 

11,011.  M.  L.  YV.  Martinet.     Improvements  in  apparatus 
for  washing  or  bleaching.     August  20. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

11,020.  J.  R.  Wylde,  M.  J.  Hammill,  and  II.  Auer.  Im- 
provements in  or  appertaining  to  the  manufacture  of 
carbonate  of  strontium.     July  15. 

11,296.  A.  G.  Haddock  and  J.  Leith.  Improvements  in 
the  manufacture  of  alkaline  carbonates  and  by-products, 
and  in  arrangement  of  plant  therefor.     July  19. 

11,529.  A.  Chapman  and  S.  Vickers.     See  Class  I. 

11,545.  F.  M.  Lyte  and  J.  G.  Tatters.  Improvement  in 
the  conversion  of  hard  burnt  into  soft  burnt  magnesia. 
July  23. 

11,605.  P.  Kestner.  Improvements  in  the  manufacture 
or  production  of  salts  of  barium.     July  24. 

11,638.  T.  Elliot.  An  improved  process  for  producing 
sulphate  of  calcium.     July  25. 

11,699.  G.  Nahnseu.     See  Class  XI. 

11,979.  W.  B.  Giles,  F.  G.  A.  Roberts,  and  A.  Boake. 
Improvements  in  the  production  of  acid  sulphates.     July  31. 

12,251.  M.  Netto.  Improvements  in  and  relating  to  the 
manufacture  of  sulphide  of  sodium,  and  to  apparatus 
therefor.     August  5. 

12.273.  G.  E.  Davis  and  A.  R.  Davis.  Improvements 
in  the  preparation  of  sulphurous  acid.     August  6. 

12.274.  G.  E.  Davis  and  A.  R.  Davis.  The  preparation 
of  monohydrated  sulphuric  aeid.     August  6. 

12.275.  G.  E.  Davis  and  A.  R.  Davis.  The  preparation 
of  anhydrous  sulphuric  aeid.     August  6. 

12,641.  C.  T.  J.  Vautin.  An  improved  process  and 
means  for  producing  the  generation  of  chlorine  gas  for 
the  chlorination  of  gold  or  other  ores.  Complete  Specifi- 
cation.    August  12. 

12,661.  R.  Dempster  and  J.  Dempster.  Improvements 
in  apparatus  connected  with  the  manufacture  of  sulphate  of 
ammonia.     August  13. 

12,670.  J.  Simpson.  Improvements  in  the  treatment  of 
certain  minerals  or  slag  containing  phosphate  of  lime,  for 
the  purpose  of  obtaining  the  latter  in  a  concentrated  form, 
with  or  without  the  production  of  alkali  as  a  by-product, 
and  in  apparatus  therefor.     August  13. 

12,717.  II.  B.  Yardley.  The  utilisation  of  gases  which 
form  insoluble  or  partially  insoluble  precipitates.    August  14. 

12,782.  J.  Anderson.  An  improved  method  of  preserving 
alkaline  sulphide  and  similar  liquors.     August  14. 

Complete  Specifications  Accepted. 

1889. 

13,697.  H.  Griineberg,  II.  Fleming,  and  W.  Siepermann 
Preparation  of  cyanogen  alkalis,  and  apparatus  therefor. 
July  30. 

15,531.  W.  L.  Wise. — From  Solvay  and  Co.  Apparatus 
for  producing  gaseous  hydrochloric  acid.     August  13. 

15,649.  F.  Bale.  Obtaining  ammonia,  chlorine,  and 
hydrochloric  acid  from  ammonium  chloride,  and  apparatus 
therefor.     August  6. 

15,655.  J.  Grossmann.  Manufacture  of  nitrite  of  soda. 
August  13. 

16,213.  W.  Shapleigh.  Producing  chloride  of  lead. 
August  13. 
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342.  .1.  Gimson  and  Challinor.     Appliance  for  supporting 
china  while  being  fired.     August  20. 

9670.  J.  C.  Steele.    Packing  chloride  of  lime,  &c.   July  30. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

11,279.  Gibbous,  Hinton,  and  Co.  Improvements  in 
the  manufacture  of  ornamental  tile.-,  chromo,  relievo,  and 
figured  tiles,     duly  19. 

11,560.  A.  Schaaf.     Improvements    in    drying  stoi 
bricks,  ceramic  materials,  and  such  like.     Complete  Specifi- 
cation.    July  23. 

11,651.  D.  Kylands  and  A.  Husselbee.  Improvements  in 
the  manufacture  of  glass  tubing.     July  25. 

12,212.  G.  F.  Chance  and  Chance  Bros,  and  Co., 
I.im.  Improvements  iu  lears  for  annealing  sheets  of  glass. 
August  5. 

12,506.  T.  Webster,  sen.,  aud  T.  Webster,  jun.  An 
improved  process  for  making  articles  of  earthenware,  such 
as  flower  pots,  preserve  jars,  cups,  and  similar  goods  of 
improved  form  either  whole  or  in  section.     August  9. 

12,665.  T.  Furnival,  S.  Furnival,  A.  Eurnival,  and 
C.  Toft.  An  improved  method  of  decorating  pottery  and 
glass  ware.     August  13. 

12,791.  G.  A.  Marsden.  Improved  modes  of  producing 
novel  effects  iu  the  decoration  of  ceramic  ware.     August  15. 

Couplets  Specifications  Accepted. 
1889. 

13,262.  H.  Dudley-Cooper  and  J.  Selby.  Connections 
for  glass  or  porcelain  lined  metal  tubing.     August  20. 

14,653.  A.  J.  Clay.     Glazed  bricks  aud  tiles.     July  23. 

15,801.  Sir  H.  Doultou  and  J.  Slater.  Decorating  china, 
&c.     August  13. 

16,285.  11.  13.  Baugli.  Improvements  iuthe  brushing-out 
process  in  the  manufacture  of  decorated  enamelled  metal  or 
glass  plates,  &c.     August  20. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

10,918.  N.  W.  Curtis  and  A.  E.  Carey.  Improvements 
in  machinery  or  apparatus  for  crushing,  mixing,  grinding, 
and  delivering  materials  for  the  manufacture  of  cement. 
July  14. 

10,962.  R.  G.  de  Vasson  and  The  Societe  dite  La  Suberine. 
Improvements  in  the  manufacture  of  plastic  compounds  for 
building  and  other  purposes,  and  in  apparatus  therefor. 
July  14. 

11,115.  J.  Thomlinson.  Improvements  in  the  manufac- 
ture of  cement.     July  16. 

11,245.  S.  McDougall.  Improvements  in  blocks,  tiles, 
or  the  like  for  pavements,  sidewalks,  floors,  platforms,  Steps, 
or  similar  places,  and  in  the  manufacture  thereof.     July  18. 

11,443.  A.  Buecher.  An  improved  process  for  manu- 
facturing light  bricks  for  building  purposes  from  gypsum, 
&c.    Complete  Specification.    July  22. 

1 1,479.  F.  Osehwald.  New  or  improved  building  material. 
July  22. 


11,796.  E.  Dupont.  Manufacture  of  compound  plates  or 
slabs  of  cement,  plaster,  and  like  material.     July  28. 

11,839.  W.  L.  Wise.— From  Ottweiler  Chamotte  and 
Thonwaarenfabriken,     vormals     L.     Jochum,     Germany. 

Manufacture  of  coke  bricks,  coke  plates,  aud  similar  articles. 
July  29. 

11,895.  L.Johnstone.     .See  Class  I. 

12,431.  J.  S.  Palmer.  Improvements  in  the  manufacture 
and  production  of  compounds  or  materials  for  covering 
walls,  floors,  ceilings,  or  other  surfaces,  or  for  architectural 
moulding,  or  other  analogous  purposes.     August  8. 

12,607.  C.  George.  Improvements  in  the  manufacture  of 
artificial  stone.     August  12. 

12,640.  F.  F.  von  Ainbach.  A  new  or  improved  process 
for  the  production  of  stony  polychrome  decorations. 
August  12. 

12,738.  J.  Bowing.  Improvements  in  the  means  of  drying 
insoluble  substances  in  a  divided  state,  more  especially 
applicable  to  the  manufacture  of  Portland  and  similar 
cements.     August  14. 

12,894.  W.R.Taylor.  Improvements  in  the  manufacture 
of  cement.     August  1G. 

Complete  Specifications  Accepted. 

1889. 

14,600.  J.  Cockburn.  Manufacturing  pavement,  &c.  of 
rubber  or  rubber  compounds.     July  30. 

14,963.  H.  Stanton.  Fire-resisting  floors  for  buildings. 
July  30. 

14,99/.  A  Bishop.  Method  of  burning  lime,  and  kilns 
therefor.     August  6. 

15,115.  W.  Joy.  Improved  cement  kilns;  mills  for 
grinding  cement  clinker  ;  and  apparatus  for  separating  the 
finer  and  coarser  particles  of  disintegrated  chalk,  and  ground 
cement  clinker  ;  aud  treating  cement.     August  20. 

1890. 

1356.  A.  J.  Boult — From  W.  Deissuer.     Manufacture  of 
rough,  glazed,  and  coloured  facing  stones.     August  13. 
9239.  D.  Hart.     Improvements  in  bricks.     July  23. 


X.— METALLURGY,  MINING,  Ere. 

Applications. 

10,940.  H.  A.  van  Vught.  A  hardening  preparation  to 
harden  iron  all  through,  being  far  superior  to  all  others. 
July  14. 

11,012.  A.  G.  Brookes.— From  O.  Petit,  France.  Im- 
provements in  converting  and  refining  metals,  aud  in  cupolas 
or  apparatus  employed  therein.     July  15. 

11,328.  G.  Hilgenstock  and  J.  Massenez,  trading  as 
Hoerder  Bergwerks  uud  Hutten  Verein.  An  improved 
method  of  separating  sulphur  from  sulphureous  pig  iron. 
July  19. 

11,550.  W.  Hornsby—  From  C.  Raleigh,  South  Africa. 
Improvements  in  extracting  gold  and  silver  from  ores  and 
other  substances  containing  the  same.     July  23. 

11,606.  P.  Rogers  and  J.  Player.  Improvements  in 
machinery  or  apparatus  for  coating  metal  plates  or  sheets 
with  tin,  lead,  or  other  metals  or  alloys.     July  _  I. 

11,649.  A.  Jepson.  Improvements  in  the  manufacture  of 
iron  and  steel  eastings.     July  25. 

11,690.  1'.  U.  Askham  and  W.  Wilson.  Improvements 
in  electro-magnetic  separators  for  extracting  metal  from 
slag  aud  the  like.     July  26. 

11,790.  M.  W.  Ponder.  Improvements  in  the  manufac- 
ture of  tin  and  other  metal  ware,  and  iu  apparatus  therefor. 
July  28. 
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11,841.  F.  Wicks.  Improvements  in  the  process  of 
alloying  metals  by  vapour,  anil  particularly  by  sublimated 
aluminium  chloride.     July  29. 

11,851.  C.  Rabache.  Improvements  in  apparatus  for 
the  extraction  or  reduction  of  zinc  and  other  metals  from 
ores  or  compounds.     Complete  Specification.     July  29. 

11,868.  W.  W.  Keys.  Improvements  in  and  relating  to 
a  process  of  and  furnace  for  treating  copper  and  its  alloys. 
Complete  Specification.     July  29. 

11,877.  H.  II.  Lake. — From  LaSocicteVanzettiSagramoso 
and  Co.,  Italy.  Improvements  relating  to  the  manufacture 
of  steel.     July  29. 

12.040.  J.  Pointon.  An  improved  method  of  dephos- 
phorising iron  ore.     August  i . 

12,045.  G.  A.  Jarvis.  A  new  or  improved  method  of 
treating  steel  or  iron  previous  to  casting  the  same. 
August  1. 

12,200.  W.  Beatson.  Recovering  tin  from  waste  tinned 
iron  or  steel.     August  5. 

12,234.  J.  H.  Darby.  Improvements  in  or  relating  to 
the  manufacture  or  iron  from  iron  sand  or  fragmentary  or 
other  iron  ores.     August  5. 

12,342.  J.  B.  Hannay.  Improvements  in  obtaining 
silver  and  other  precious  metals  from  ores,  and  in  apparatus 
therefor.     August  7. 

12,387.  J.  Ketcher.  Improvements  in  means  or  apparatus 
for  extracting  by  amalgamation  precious  metals  from  their 
ores  or  materials  containing  them.     August  7. 

12,432.  T.  Parker  and  A.  E.  Robinson.  Improvements  in 
the  manufacture  or  production  of  zinc  from  compounds 
thereof.     August  8. 

12,553.  I.  A.  F.  Bang  and  M.  C.  A.  Ruftin.  Improved 
process  of  and  means  for  the  separation  of  tin  from  other 
metals,  more  particularly  from  scrap  tin  plate  and  used 
preserve  tins.     Complete  Specification.     August  11. 

12,02  4.  A.  M.  Clark.— Frnm  W.  G.  (lorgan,  United 
States.  Improvements  in  fluxes  or  solutions  for  coating 
metals  with  lead.     August  12. 

12,020.  L.  Mond.  Improvements  in  the  manufacture  of 
nickel.     August  12. 

12,027.  L.  Mond.  Improvements  in  nickel  plating. 
Complete  Specification.     August  12. 

12.041.  C.  T.  J.  Vautin.     See  Class  VII. 

12,006.  W.  Brazell.  An  improvement  relating  to  anneal- 
ing tin  and  terne  plates.     August  13. 

12,716.  S.  O.  Cowper-Coles.  Improvements  in  the 
deposition  of  alloys.     August  13. 

12,831.  E.  Zappert. — From  C.  Scarneo,  Austria.  An 
improved  manufacture  of  material  to  be  employed  in  ship- 
building, and  in  the  manufacture  of  armour  plates,  and  for 
other  purposes.     August  15. 

12,830.  R.  F.  Shill.  Improvements  in  apparatus  for 
separating  precious  metals  from  ores  or  materials  containing 
them.     August  15. 


Complete  Specifications  Accepted. 

1889. 

12,033.  II.  Bessemer,  jun.  Production  of  aluminium  and 
apparatus  therefor.     July  23. 

13,277.  M.  Gledhill.  Manufacture  of  cast  metal  ingots,. 
&c,  and  apparatus  therefor.     July  30. 

14,770.  E.  J.  Railton.  Gold  screening  apparatus, 
August  20. 

15,245.  E.  Grutzner  and  O.  Koehler.  Process  and 
apparatus  for  condensing  the  metallic  vapours  produced  in 
zinc  furnaces,  and  furnace  applicable  in  combination  with 
the  said  apparatus.     August  6. 

15,552.  T.  H.  Roberts  and  T.  Underhill.  Puddling  fur- 
naces and  appliances  connected  therewith.     July  30. 


15,792.  L.  Grabau.  Apparatus  for  obtaining  metals  of 
the  alkalis  from  molten  chlorides.     August  20. 

16,447.  C.    A.    Burghardt.      Manufacture    of    tin    plates. 

August  0. 

16,776a.  J.  B.  Alzugaray.  Universal  furnace  for  fusing 
and  refining  metals,  alloys,  dross,  &c,  by  the  dry  process  or 
otherwise.     July  23. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

11,065.  G.  A.  Oneken.  Improvements  relating  to  the 
impregnation  of  organic,  fibrous,  and  cellular  matter,  by 
means  of  an  electric  current,  and  apparatus  therefor.   July  15. 

11,187.  A.  W.  Armstrong.  Improvements  relating  to 
the  manufacture  of  articles  by  electro-deposition,  and  to 
compositions  for  use  in  such  manufacture.     July  17. 

11,319.  H.  Howard.  Improvements  in  apparatus  to  be 
used  for  electric  welding.     July  19. 

11,533.  M.  G.  Farmer.  An  improved  electrolytic  appa- 
ratus for  forming  copper  ingots.  Complete  Specification. 
July  23. 

11,001.  A.  H.  Cowles.— From  F.  W.  Matthiessen,  United 
States.  A  process  for  obtaining  metals  in  molten  condition 
from  their  fused  oxides  by  electrical  action.     July  24. 

11,680.  M.  G.  Farmer.  An  improved  apparatus  for 
producing  sheets  of  metal  by  electro-deposition.  Complete 
Specification.     July  25. 

11,099.  G.  Nahnsen.  Process  for  obtaining  chlorine  and 
bromine  by  the  aid  of  electricity.  Complete  Specification. 
July  20. 

11,842.  G.  L.  Anders  and  J.  R.  Shearer.  Improvements 
in  the  deposition  of  metals  by  electrolysis.     July  2 'J. 

12.502.  W.  O.  Stanley.  New  or  improved  means  or 
apparatus  for  generating  electricity.     August  11. 

12,028.  H.  E.  Fowler.  Improvements  relating  to  the 
welding  of  metals  by  electricity.  Complete  Specification. 
August  12. 

12,830.  H.  H.  Lake.— From  G.  A.  Johnson  and  S.  L. 
Holdrege,  United  States.  Improvements  in  secondary 
batteries  and  electrodes  therefor.     August  15. 

Complete  Specifications  Accepted. 
1889. 
7005.  A.  Schanschieff.     Galvanic  batteries.     July  30. 

12.503.  F.  V.  Andersen.  Dynamo-electric  machines. 
August  0. 

14,871.  E.  Hopkinson  and  D.  Appleton.  Improvements 
in  vessels  containing  liquids  used  in  electroplating,  or  the 
electrolyte  of  storage  batteries.     July  30. 

14,971.  P.  J.  R.  Bujardin.    Secondary  batteries.    August  0. 

15,230.  Sir  W.  Vavasour.     Electric  batteries.     August  20. 

17,060.  T.  Packer.  Electrical  furnaces  and  their  manipu- 
lation.    July  30. 

19,080.  H.  T.  Cheswright.  Plates  for  secondary  or  other 
voltaic  batteries.     August  13. 

1890. 

3731.  The  Mining  and  General  Electric  Lamp  Company, 
Limited,  and  D.  G.  FitzGerald.  Positive  elements  of 
secondary  batteries,  applicable  as  cathodes  in  electrolysis. 
August  13. 

4246.  Sir  C.  S.  Forbes,  Bart.  Primary  batteries,  and 
switching  apparatus  therefor.     August  13. 

7988.  C.  L.  Coffin.    Welding  metals  electrically.  August  6. 
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7989.  C.   L.   Coffin.      Welding   metals    by    electricity. 
August  6. 

7990.  C.  L.  Coffin.     Electric  welding.     August  6. 

7991.  C.  L.  Collin.     Electric  welding.     August  6. 

7992.  C.  L.  Coffin.     Electric  welding.     Augu>t  G. 

7993.  C.  L.  Coffin.    Welding  metals  electrically.  August  6. 

7994.  C.  L.  Collin.    Welding  metals  electrically.  August  6. 
98;>7.  M.  W.  Dewey.     Welding,  soldering,  brazing,  &c, 

by  electricity,  and  apparatus  therefor.     July  30. 

10,181.  T.  M.  Foote.     Secondary  batteries.     August  13. 

10,515.  A.  J.  Jarman.     Connector  for  the  electrodes  and 
cells  of  electrical  batteries.     August  13. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 
Applications. 

11,360.  J.  Baptista.  Facilitating  the  use  of  mineral  or 
other  non-saponifiable  oils  in  the  manufacture  of  soaps. 
July  21. 

11,629.  W.  N.  Hartley  and  W.  E.  B.  Blenkinsop.  Im- 
provements in  decolourising  vegetable  oils  in  the  manufac- 
ture of  pale  drying  oils  and  varnishes,  and  apparatus 
therefor.     July  24. 

11,956.  G.  Tall.  Improvements  in  refining  cotton-seed 
and  other  fatty  oils.     July  31. 

12,000.  F.  Walton.  A  process  for  oxidising  and  drying 
vegetable  oils.     July  31. 

12,047.  C.  Wimpress.  An  improved  washing  or  laundry 
powder.     August  1. 

1 2,373.  I.  Roos.  An  improved  manufacture  of  saponifiable 
fatty  matter  from  wool  fat.     August  7. 

12,864.  E.  J.  T.  Digby.  Improvements  in  the  manufac- 
ture of  soap.    August  16. 

Complete  Specifications  Accepted. 
1889. 
14,914.  W.  G.  Little.     Improvement  in  soap.     August  6. 
16,518.  T.  Anyon.     Composition  of  soap.     August  20. 

1890. 
9614.  P.  A.  Newton.— From  The  Chcsebrough  Manufac- 
turing  Company.      Manufacture  of    compressed    cakes   of 
soap.     July  30. 


XIII.— PAINTS,  PIGMENTS,  VARNISHES,  and 
RESINS. 

Applications. 

10,976.  T.  II.  Davis  and  A.  H.  Davis.  The  purification 
of  coal  tar  and  rendering  same  a  suitable  paint  or  coating 
or  iron  or  steel  structures.     July  15. 

11,359.  J.  Baptista.  Facilitating  the  use  of  mineral  or 
other  non-oxidising  oils  in  compounding  paints  and  paint 
oils.     July  21. 

11,602.  G.  Bischof.  A  process  for  manufacture  of  white 
lead.     .Inly  2  1. 

11,629.  W.  X.  Hartley  and  W.  K.  B.  Blenkinsop.  See 
Class  XII. 

11,640.  M.  X.  d'Andria.  Improvements  in  the  manufac- 
ture of  white  lead  and  nitrate  of  ammonia.     July  25. 

11,780.  J.  A.  Maynaid.  A  novel  manufacture  of  oil 
paint  in  sheets.     July  28. 


12, os:,.  J.  J.  Lee.  The  application  of  certain  waste 
materials  for  the  production  of  a  new  or  improved  "  mineral 
white,"  and  improvements   in   the    process   of   manufacture. 

August  1. 

12,123.  G.  Macaulay-Cruikshank. — From  E.  Pietzcker, 
Germany.  Improvements  in  the  preparation  of  rapidly- 
drying  resinous  and  other  oils  or  varnishes.     August  '_'. 

12,230.  T.Christy.  An  improved  material  for  me  as  a 
substitute  for  gutta-percha,  rubber,  oiled,  and  other  trans- 
parent tis-ur-,  and  for  Other  purposes.     August  .">. 

12,414.  E.  V.  Gardner.  Improvements  in  the  manufac- 
ture of  white  lead,  and  in  apparatus  employed  in  such 
manufacture.     August  8. 

12,474.  J.  C.  Martin.  Improvements  in  pigments  or 
paints.     August  9. 

16,684  J.  S.Fairfax.— From  F.Crane,  United  States.  Im- 
provements in  or  relating  to  varnishes  or  other  coatings. 
August  13. 

Complete  Specifications  Accepted. 

1889. 

1  1,569.  F.  Eckstein.  Translucent  plastic  compositions. 
July  23. 

14,797.  R.  Barton.     Paints  or  compositions.     July  23. 

17,236.  G.  E.  Hevl.  Insulating  compositions  for  cables. 
August  20. 

1890. 

9822.  A.  J.  Boult.— From  W.  Kiel.  Manufacture  of 
vulcanised  plastic  compounds.     August  6. 

9897.  J.  Gordon.     White  lead  pigments.     August  13. 

10,130.  M.  Alsberg.     Producing  minium.     August  6. 

20,616.  G.  R.  B.  Kempton.  Blue  for  laundry  and  other 
purposes.     August  13. 


XIV.— TAXXING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 
11,397.  J.  M.  Pujos.     Improvements  in  tanning.  July  21. 

12,751.  J.  B.  Scammell  and  P.  W.  Ellis.    Improvements 

in  tanning.     August  14. 


XV.— AGRICULTURE  and  MANURES. 

Application. 

11,800.  11.  Moon.     Improvements  in  the   manufacture  of 
artificial  manure.     Julv  2S. 


Complktk  Specifications  Accepted. 
1890. 

575.  81.0.  Ginster.    Manufacture  of  manures  or  fertilisers, 
August  13. 

9T29.  II.  H.  Lake. — From  II.  Neumingcr.     Manufacture 
of  acid  phosphates  for  use  as  manure.     July  23. 
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XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 
Applications. 

11,473.  J.  Duncan.  Improvements  in  the  treatment  of 
molasses  or  syrup  for  the  purpose  of  improving  its  flavour. 
July  22. 

11,642.  D.  Stewart.  Improvements  in  separating  sac- 
charine juices,  and  in  centrifugal  apparatus  therefor,  and' 
applicable  for  other  analogous  purposes.     July  25. 

11,683.  J.  Duncan.  The  treatment  of  sugar  beet  and 
other  roots  for  the  conservation  and  concentration  or  drying 
thereof.     July  25. 

12,048.  C.  AVimpress.  An  improvement  in  the  manu- 
facture of  self-glazing  starch.     August  1. 

12,635.  H.  H.  Lake.— From  L.  Sternberg,  United  States. 
Improvements  in  sugar  refining.  Complete  Specification. 
August  12. 

Complete  Specification  Accepted. 
1889. 

13,555.  R.  Raeymaeckers.  Process  and  apparatus  for 
concentration  of  saccharine  and  other  liquids,  and  obtaining 
crystals  thereof.     August  6. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

11,057.  A.  M.  Clark. — From  A.  Bohringer,  Germany. 
Improved  process  for  extracting  tartaric  acid  from  tartar 
wine  lees  and  kindred  substances.     July  15. 

11,226.  E.  Craddock.  Improvements  in  apparatus  for 
the  treatment  of  grain  for  the  production  of  malt.     July  18. 

11,249.  A.  Regel.  Improvements  in  pasteurising 
apparatus.     July  18. 

11,554.  G.  F.  Redfern.— From  J.  F.  H.  Gronwald,  E.  H. 
C.  Oehlmann,  and  G.  H.  Neuhauss.     See  Class  XVIII.  A. 

11,613.  T.  Readc.  A  novel  preparation  for  fining  or 
frothing,  or  imparting  a  foam  to,  beer  and  other  fermented 
beverages.     July  24. 

11,672.  C.  O.  Gridley  and  A.  Bishop.  Improvements 
in  apparatus  for  the  manufacture  of  finings  and  other 
analogous  materials.     July  25. 

12,260.  A.  W.  Ellis.  Improvements  in  distillation  and 
in  apparatus  therefor.     Complete  Specification.    August  5. 

12,834.  F.  Sauer.  A  new  beverage  termed  "  Malt  wine." 
August  15. 

Complete  Specifications  Accepted. 
1889. 

14,928.  A.  Manbre,  sen.  Manufacture  of  refined  malt 
and  extract  from  barley  malt,  or  barley  malt  and  amylaceous 
substances  ;  and  treatment  of  the  spent  grains  for  production 
of  cattle  food.     July  23. 

15,064.  A.  Manbre,  sen.  Manufacture  of  methylated 
spirit,  and  treatment  of  the  by-products.     July  23. 

16,093.  W.  P.  Thompson. — From  La  Societe  Generate  de 
Maltose.  Process  for  the  saecharification  and  fermentation 
of  amylaceous  matter.     August  13. 

1890. 

4982.  M.  Hanford.  Apparatus  for  cooling  and  aerating 
hot  worts.     August  20. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 
10,950.  M.  Persson.     Improvements  in  or  relating  to  the 
preparation  of  condensed  cream.     Complete  Specification. 
July  14. 

10,961.  N.  Etieune  and  A.  Delhaye.  An  improved 
method  of  preparing  peptonised  soluble  meat  and  peptone. 
July  14. 

_  11,554.  G.  F.  Redfern.— From  J.  F.  II.  Gronwald,  E.  H. 
C.  Oehlmann,  and  G.  H.  Neuhauss,  Germany.  Improve- 
ments in  apparatus  for  sterilising  milk  and  other  liquids, 
and  for  drawing  off  or  decanting  the  same.  Complete 
Specification.     July  23. 

11,586.  V.  Tobias  and  II.  Fischer.  A  liquid  choclate, 
free  from  fat,  and  preservable.  Complete  Specification. 
July  24. 

12,298.  C.Huelser.— From  F.J.  Chevet,  France.  Process 
for  making,  and  composition  of,  a  conserved  product  for 
coffee  and  milk.     August  6. 

12,310.  S.  S.  Bromhead.— From  F.  J.  Chevet,  France.  A 
preparation  of  mate  and  milk.     August  6. 

12,318.  J.  G.  Lorrain.— From  F.  J.  Chevet,  France. 
A  new  or  improved  alimentary  product,  and  process  of 
manufacturing  the  same.     August  6. 

B. — Sanitary  Chemistry. 

11,048.  T.  Douglas.  The  removing  from  sewers  of  the 
gases  generated  therein,  and  for  the  disinfecting  and  dis- 
posing of  them.     July  15. 

12,290.  F.  Boshardt.— From  J.  Roland,  France.  A 
process  and  apparatus  for  treating  refuse.     August  6. 

C. — -Disinfectants. 

12,323.  II.  H.  Lake.— From  W.  V.  Simes,  United  States. 
An  improved  compound  for  disinfecting  and  other  purposes. 
Complete  Specification.     August  6. 


Complete  Specifications  Accepted. 
B. — San ita ry  Ch em istry. 
1889. 
14,500.  T.  Jones  and  J.  Jones.     Materials  for  purifying 
sewage  or  polluted  water  from  works,  &c.     July  30. 

C. — Disinfectants. 
1890. 

8838.  D.   C.   Mackenzie.      Absorbent,    deodorising,    and 
disinfectant  preparation.     August  6. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

10,992.  A.  Morton  and  F.  L.  Leech.  Improvements  in 
the  method  of  and  means  for  waterproofing  paper.    July  15. 

11,021.  J.  B.  Atherton.— From  L.  D.  Beck,  United  States. 
Improvements  in  the  manufacture  of  Manilla  paper.  July  15. 

11,420.  J.  Lewis.  Improvements  in  paper  used  for 
photographic  printing.     July  22. 

11,754.  W.  Thomson  and  J.  Richards.  Improvements  in 
the  manufacture  of  waterproof  cardboard,  and  waterproof 
cardboard  boxes  or  other  receptacles.     July  28. 
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12,130.  \V.  Rogers.  Improvements  in  the  preparation  or. 
treatment  of  paper  for  copying  letters,  documents,  and  the 

like,  including  such  as  are  done  with  a  type-writing  ma- 
chine, and  improvements  iu  chemical  compounds,  or 
preparations  therefor.  Complete  Specification.  August  2. 
12,375.  W.  Marshall  Cainpbell-Callender.  The  manu- 
facture of  a  new  material  designed  to  serve  as  a  substitute 
for  bone  or  celluloid.     Complete  Specification.     August  7. 

Complete  Specifications  Accepted. 

1890. 

•1959.  C.  Kellner.  Boilers  for  manufacture  of  sulphite 
cellulose,  and  method  of  heating  same.     August  «. 

5128.  C.  Kellner.  Modifying  the  properties  of  fibres 
used  in  the  manufacture  of  paper.     July  23. 

5500.  K.  G.  Wrigley.  Manufacture  of  absorbent  Bheets, 
rolls,  or  pads  of  paper.     August  20. 

G458.  P.  Whiteside.     Absorbent  writing  paper.     July  30. 

8553.  J.  Hawke.  Manufacture  of  copying  paper.  Au- 
gust G. 


XX.— FIN'F.   CHEMICALS,    ALKALOIDS,  ESSENCES 
and  EXTRACTS. 

Applications. 

11,189.  W.  R.  Lake.— From  Kalle  and  Co.,  Germany. 
Improvements  relating  to  the  preparation  of  hydrochlorides, 
hydrobromides,  and  hydriodides  of  peptone.    July  17. 

11,196.  G.  D.  Howie.  Phosphated  salt:  sal.  phosph. 
July  18. 

12,729.  II.  Cumber.  A  compound  of  sugar  with  the 
salts  of  phosphorus  for  dietetic  purposes.     August  14. 


11,915.  11.  J.  Edwards.  Improvements  relating  to  the 
manufacture  of  flexible  films  for  photographic  and  other 
purposes,  and  to  apparatus  for  use  iu  such  manufacture. 
July  30. 

11.98G.  F.  T.  Kuott.  An  improvement  in  the  application 
of  photography  to  textile  fabrics.     July  31. 

Complete  Specifications  Accepted. 

1889. 
14,701.  J.  Molloch.     A  glass  plate  or  other  transparent 
substance  coated   with  a    non  actinic   film,   and    used   as  a 
negative  for  photographic  and  other  purposes.     July  23. 

1890. 

11,101.  E.  Edwards.  —  From  0.  Moh,  Germany,  in 
improved  method  of  preparing  photographic  plates  of  mica. 
August  20. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

11,104.  E.  Edwards.— Erom  O.  Moh,  Germany.  An 
improved  method  of  preparing  photographic  plates  of  mica. 
Complete  Specification.    July  16. 

11,420.  J.  Lewis.     See  Class  XIX. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

Id, '.i:i5.  A.  Hislop. — From  J. Storer,  Australia.  Improve- 
ments in  the  making  of  wax  vestas.     July  14. 

11,018.  W.  P.  Thompson.  —  From  S.  I>.  Smolianinoff, 
I  i    States.      Improvements    in     explosive    compounds. 

Complete  Specification.     July  15. 

11,202.  G.  Brack.  Improvements  in  the  manufacture  of 
headless  matches.     July  18. 

11,720.  R.  J.  Jones  and  G.  Worrall,  on  behalf  of  Wood- 
house  and  Haw-on,  United,  Limited.  Improvements  in 
connexion  with  electrical  fuses.     July  26. 

11,745.  II.  J.  Haddan. — From  J.  H.  Voelkel,  Germany. 
Improved  vacuum  drying  apparatus  for  explosive  substances. 
Complete  Specification.     July  26. 

12,094.  R.  Morris.  An  electric  fuse  for  firing  guns. 
August  1. 

12,785.  A.  L.  Brociner.  The  manufacture  of  a  new 
explosive.     August  15. 


Complete  Specification  Accepted. 
1890. 
P.    Ward   and     E.    M.    Gregory.      Priming    and 
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CONTRIBUTIONS  TO  THE  ANALYSIS  OF  FATS. 

BY    ,J.    LEWKOWITSCH,    PH.D.,    F.I.C.,    F.i'.s. 

(Head  before  Section  /?.,  British  Association,  Leeds.) 

On  an  occasion  like  this  it  may  perhaps  not  be  out  of  place 
for  me,  before  entering  on  the  original  part  of  my  paper,  to 
give  in  short  outlines  a  review  of  the  analytical  methods 
which  are  at  present  being  employed  in  the  analysis  of  fats. 
And  here  one  cannot  help  being  struck  with  the  fact  that, 
while  the  manufactures  dealing  with  fats  and  oils  have 
been  enormously  developed,  and  are  playing  a  most  impor- 
tant part  in  the  list  of  chemical  industries,  the  analytical 
research  into  the  ultimate  composition  of  them  has  been 
sadly  neglected.  From  the  ever-memorable  researches  of 
Chevreul,  which  created  the  scientific  basis  for  these  indus- 
tries, up  to  a  few  decades  the  analytical  material  at  the 
command  of  the  chemist  has  been  a  very  scanty  one.  The 
examination  of  physical  properties  and  some  chemical 
methods,  perhaps  more  of  a  rule  of  thumb  than  of  a 
scientific  character,  have  been  nearly  the  only  guides  for 
the  analyst.  The  growing  adulteration,  almost  developed  to 
a  tine  art,  especially  that  of  butter,  has  created  a  necessity 
for  inventing  new  methods  ;  and,  thanks  to  this  pressure, 
methods  have  heen  found  which,  though  very  far  yet  from 
allowing  an  insight  into  the  bewildering  and  almost  in- 
extricable mixtures  of  fatty  acids  occurring  in  nature,  have 
given  valuable  material  into  the  hands  of  the  chemist,  upon 
which  we  iiki\  hope  to  build  up  a  complete  analytical 
examination  of  fats. 
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The  fats  and  oils  are,  as  well  known,  the  glycerides   of 
fatty  acids  belonging  to  the  series — 


OHj»Oa 

C»H2" 
C»H.: 
C»H2rt  - 
C»H-». 


.  ,o., 

-A 
■  6os 

■A 


In  nature  occur  exclusively  the  triglycerides.  There  has 
been  found  by  Will  and  Keimer  in  old  rape  oil  the  di- 
glyceride  of  erucic  acid,  C3H5(OH)(OC.HH|]0)2,  but  this 
exception  is  only  an  apparent  oue,  as  it  is  most  likely  that 
the  rape  oil  had  undergone  that  change  which  is  generally 
known  as  turning  rancid,  so  that  free  erucic  acid  had  been 
formed,  while  dierucic  acid  separated  as  a  solid  mass.  In 
some  cases  this  process  of  decomposition  may  have  been 
progressing  further,  and  the  fats  may  contain  a  larger 
amount  of  free  fatty  acids,  until  they  may  reach  as  high  a 
percentage  as  80—90  per  cent.,  which  is  known  to  occur  in 
the  case  of  old  palm  oil.  However,  we  must  still  assume 
that  in  nature  only  the  triglycerides  are  found,  as  proved 
by  the  examination  of  freshly  prepared  fats. 

The  analytical  examination  of  fats  will  naturally  bear  on 
the  examination  of  the  constituents  into  which  they  are 
resolved  on  undergoing  hydrolysis  or  saponification,  namely, 
into  glycerol  and  Catty  acids.  The  first  operation  will 
therefore  be  to  carry  out  this  splitting  up  into  the  com- 
ponents ;  the  fatty  acids,  being  mostly  insoluble  in  water 
will  be  separated,  while  the  glycerol  will  remain  in  aqueous 
solution. 

The  exact  determination  of  the  glycerol  in  fats  has  been, 
up  to  a  very  short  time  ago,  a  difficult  operation,  so  much 
so  that  it  could  only  be  determined  approximately ;  it  was 
extracted  by  means  of  a  mixture  of  ether  and  alcohol,  after 
the  neutralised  aqueous  solution  had  been  boiled  down 
nearly  to  dryness,  from  the  residual  salts.  But  on  evapo- 
rating the  solution  on  the  water-bath,  the  glycerol  soon 
reached  a  concentration  when  it  began  to  volatilise,  which 
rendered,  of  course,  the  result  inaccurate.  Although  this 
source  of  error  might  have  heen  obviated  by  the  somewhat 
tedious  method  to  free  the  glycerin  from  the  last  traces  of 
ether  and  alcohol  and  water  by  allowing  it  to  stand  in  a 
desiccator  until  the  weight  remained  constant,  still,  this 
method  necessarily  gave  inaccurate  results,  as  the  glycerin 
had  finally  to  be  incinerated  in  order  to  deduct  the  amount 
of  ashes.  But  along  with  the  glycerol  other  organic 
substances,  which  would  naturally  be  contained  in  such  a 


crudely  prepared  glycerin,  would  be  burnt  at  the  same 
time  and  therefore  the  result  would  be  found  too  high. 

The  elegant  method  of  Benedikl  and  Zsigmondy,  which  is 
based  on  the  oxidation  of  glycerol  to  oxalic  acid  by  means 
of  potash  permanganate  will,  for  this  very  reason,  although 
permitting  a  higher  grade  of  accuracy,  leave  some  un- 
certainty as  some  organic  impurities  might  also  yield  oxalic 
acid. 

The  indirect  method  of  determining  the  glycerol  by  the 
amount  of  potash  required  in  saponifying  the  neutral  fat, 
i.e.,  the  triglycerides,  according  to  the  equation — 

C3H5(OR)3  +  3  KOH  =  C,Hs(OH),  +  3  KOK 

has  all  the  faults  of  an  indirect  method  and  therefore  it 
need  not  be  discussed  here. 

I  pronosed  therefore  to  use  Benedikt's  and  Cantor's  acetin 
method,  which  as  I  have  shown  before  gives  very  concordant 
and  accurate  results.  The  method  is  based  on  a  process 
expressed  by  the  following  equation — 

2  C3Hs(OH)3  +  3  (C2H30)20  =  2  C3H5(OC2H30)3  +  3  ILO. 
On  hydrolysing  the  triacetin  the  quantity  of  alkali  required 
for  it  and  consequently  the  glycerol  may  he  easily  deter- 
mined. When  the  fats  have  been  saponified  the  glycerin 
may  be  extracted,  as  indicated  above,  with  a  mixture  of 
ether  alcohol,  and  the  latter  evaporated  and  the  substance 
finally  dried  in  the  desiccator.  It  is  not  necessary  to  wait 
until  the  weight  becomes  constant,  as  a  percentage  of  water 
up  to  10  per  cent,  does  not  interfere  with  the  acetin  process; 
furthermore,  a  determination  of  ashes  becomes  superfluous. 
The  results  I  obtained  in  this  way  are  very  satisfactory 
indeed,  and  I  think  this  method  would  recommend  itself  to 
the  analyst  for  the  estimation  of  glycerol  in  wine  and  beer, 
where  impure  crude  glycerins  are  also  obtained. 

The  examination  of  the  fatty  acids  will  in  the  first  instance 
be  directed  to  the  determination  of  their  total  amount.  If 
all  the  fatty  acids  were  insoluble  in  water  it  would  be  easy 
enough.  But  as  the  lower  members  of  the  fatty  acid  series 
are  more  or  less  soluble  in  water  the  problem  becomes  a 
more  complicated  one  and  we  are  no  longer  able  to  apply 
such  exact  methods  as  the  mineral  analysis  gives  us  at  hand. 
For  we  must  consider  that  we  may  have  to  deal  with  a 
mixture  of  acids  of  various  molecular  weights.  Therefore 
recourse  has  to  be  taken  to  the  so-called  quantitative 
reactions. 

It  will  perhaps  be  useful  to  arrange  these  reactions  under 
a  tabular  form  in  a  similar  way  as  it  is  being  done  in 
qualitative  analysis  of  mineral  substances  (see  following 
table),    a  and  6  are  separated  by  boiling  the  fatty  acids  with 


Fatty  Acids. 


a.  Soluble  Acids. 


b.  Insoluble  Acids. 


a-Saturaicd. 


/3-TJnsaturated. 


1.  CisHMOi  yields  on  oxidation Dihydroxystearic  acid. 

2.  CisHjaO,  „  „  Tetrahydrosystearic  acid. 

3.  C18H30O2  „  „  Hexahydroxystearic  acid, 

4.  C18Hj,03  „  „  Trihydroxystearic  acid. 


water  and  washing  them  out  repeatedly  with  boiling  water. 
The  insoluble  fatty  acids  are  collected  on  a  filter  and 
weighed.  The  percentage  of  insoluble  acids — the  so-called 
Hehner's  value — is  a  very  valuable  criterion  for  the  nature 
of  some  fats.  In  the  case  of  fats  resembling  tallow, 
Hehner's  value  will  be  about  95  per  cent.,  whilst,  e.y.,  for 
butter  the  upper  limit  is  88  per  cent.  This  method  enabled 
chemists  to  test  the  butter  for  the  presence  of  oleomargarine, 
until  the  adulterator  has  found  in  the  cocoa-nut  oil  a  ready 
means  to  gauge  his  adulteration  in  such  a  way  as  to 
accommodate  his  mixture  to  Hehner's  test. 

It  became  therefore  necessary  to  examine  the  soluble 
fatty  acids,  and  this  is  done  by  determining  the  so-called 
Reichert's  value.     This  latter  is  found  by  saponifying  a  fat 


with  caustic  alkali,  decomposing  the  soap  by  means  of 
sulphuric  acid  and  distilling  the  mixture,  when  the  volatile, 
water-soluble  acids  pass  over,  and  may  be  estimated  by 
titration  with  caustic  potash.  This  method  has  been 
specially  devised  for  the  examination  of  butter  fat  and 
represents  at  present  the  best  means  of  stating  the  genuine- 
ness of  butter.  But  it  is  to  be  feared  that  the  inventiveness 
of  the  adulterator  will  even  mar  this  test  by  finding  fats 
which,  when  added  to  an  artificial  butter,  will  produce  a 
Reichert's  value  approaching  that  of  a  genuine  butter.  Such 
fats  would  be,  for  instance,  the  glycerides  of  valeric  acid  as 
they  are  found  in  porpoise  od. 

If  we  express  the  amount  of  fatty  acids,  both  soluble  and 
insoluble,  bv  the  number  of  milligrammes  of  caustic  potash 
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required  for  their  neutralisation,  we  shall,  on  adding  these 
values,  find,  of  course,  the  number  of  milligrammes  of  caustic 
potash  necessary  to  saturate  all  the  fatty  acids  contained  in 
a  fat.  It  is  evident  that  this  value  may  be  determined  at 
once  at  the  outset,  and  this  constitutes  the  valuable  method 
devised  by  Kottstorfer  and  known  to  give  the  so-called 
Kottstorfer' 8  value, i.e.,  the  number  of  milligrammes  of  caustic 
potash  required  for  the  fatt\  acids  of  one  gramme  of  fat. 
This  value  has  also  been  called  the  saponification  value,  not 
quite  correctly  perhaps,  if  by  saponification  be  understood 
the  process  of  hydrolysing  fats  and  transforming  the  fatt\ 
acids  thereof  into  soap.  Most  fats  contain,  for  some  time 
after  they  have  been  rendered  free,  fatty  acids,  and  these 
are  at  the  same  time  transformed  into  soaps  along  with  the 
fats  hydrolysed.  The  Kottstorfer  value  in  most  cases 
comprises  therefore  the  sum  of  two  distinct  values,  namely, 
that  for  neutralising  the  free  fatty  acids,  and  that  for  saponi- 
fying the  neutral  fats  ;  this  latter  value  has  appropriately 
been  called  the  ether  value. 

The  determination  of  the  free  acid  in  a  fat  will,  therefore, 
constitute  the  next  step,  and  is  easily  carried  out  by  titrating 
the  fat  with  potash  in  alcoholic  solution,  using  phenolphthale'in 
as  an  indicator.  We  shall  not  find  the  actual  amount  of 
free  fatty  acids,  as  we  do  not  know  their  molecular  weight, 
hut  we  shall  have  again  a  value,  always  expressed  in  milli- 
grammes of  potash,  which  allows  us  to  approximately 
calculate  the  amount  of  free  fatty  acids,  if  we  make  the 
assumption  that  the  free  tatty  acids  have  the  same  mean 
molecular  weight  as  the  hulk  of  fatty  acids  contained  in  the 
fat. 

To  find  the  mean  molecular  weight,  we  shall  best  examine 
the  insoluble  fatty  acids  b.  As  they  represent,  as  a  rule, 
a  mixture  of  different  acids,  we  can  only  determine  their 
mean  molecular  weight.  We  find  this  simply  by  titrating 
with  caustic  potash,  and  expressing  the  result  in  milligrammes 
of  caustic  potash  per  gramme  of  fatty  acid.  This  value  A, 
the  so-called  acid  value,  allows  us  to  calculate  the  molecular 
weight  according  to  the  following  proportion  : — 


M  :  56- 1  =  1  :  A;  M  = 


56-1 


If  molecular  weights  are  found,  which  lay  near  either  end 
of  the  following  table  : — 


Acid. 

Formula. 

Mol.  W. 

0uHxftOa 

CifiHsaOa 
C1BH30O2 

22S 
25fi 
278 

280 

C1HH34O2 
CieHseOo 
C1SH34O3 
C20I142O2 

'JSL' 

284 

298 
S38 

it  will  he  seen  at  once  in  which  direction  further  research 
into  the  nature  of  the  acids  will  have  to  he  carried  on.  But 
most  of  the  fats  contain  fatty  acids  whose  molecular  weights 
range  from  256  to  284,  and  small  quantities  of  ricinolic, 
&c.  acids  may  easily  escape  being  noticed,  if  conclusions 
were  to  be  drawn  from  the  mean  molecular  weight  only. 

The  fatty  acids  given  in  the  last  table  belong  to  different 
series,  which  we  may  at  once  divide  into  two  classes, 
saturated  and  unsaturated  acids,  a  and  0.  The  presence  of 
unsaturated  fatty  acids  will  best  he  detected  by  applying 
Hubl's  reaction  —  that  is,  by  determining  the  so-called 
iodine  absorption  values.  This  test  adds  another  valuable 
method  to  those  enumerated  above,  and  gives,  in  a  great 
many  instances,  most  indispensable  bints  as  to  adulterations, 
for  instance,  of  tallow  with  cotton-seed  oil. 

If  the  unsaturated  fatty  acids  present  besides  the 
Saturated  acids  consisted  of  oleic  acid  only,  it  would  be  easy 


to  calculate  from  the  amount  of  iodine  absorbed  the  exact 
quantity  of  oleic  acid  according  to  the  following  equation — 

I  ilgHj^Oj     +     I2    =    CigH^IjO™. 

For  every  gramme  of  iodine  absorbed  there  must  he  present 
284 
—  =  1-1102   grms.  oleic  acid.      But  as   a  rule  we  must 

be  prepared  to  pre-suppose  the  presence  of  other  acids 
belonging  to  the  other  series  of  unsaturated  acids,  and  their 
separation  from  the  saturated  acids  and  from  one  another 
becomes  therefore  necessary. 

The  solubility  of  the  lead  salts  of  the  unsaturated  fattv 
acids  in  ether,  which  does  not  dissolve  the  lead  salts  of  the 
saturated  fatty  acid-,  admits  in  the  first  instance  of  the 
separation  of  the  unsaturated  fatty  acids  from  those 
belonging  to  the  series  ('„H..„0.,.  It  has  hitherto  been 
supposed  that  this"  solvent  allows  the  complete  separation 
of  the  acids  o  and  $,  but,  as  1  shall  show  later  on,  this  may 
be  doubted.  However,  for  practical  purposes,  we  may 
assume  here  that  the  separation  is  a  complete  one.  The 
acids  o  will  have  to  be  resolved  by  fractional  crystallisation 
of  their  lead — or  barium — or  magnesium  salts  into  their 
single  constituents.  The  determination  of  their  mean 
molecular  weight  will  serve  as  a  convenient  guide.  If  a 
value  M  be  found  lying  between  256  and  284 — the  mol. 
weights  for  palmitic  and  stearic  acids — and  there  is  reason 
to  assume  that  these  two  acids  only  are  present,  their  actual 
amount  .r  and  y  may  be  determined  from  the  following  two 
equations — 

x  +  y  =   100. 

2-56  ,r   +   2-84  y  =  M. 

If  therefore  the  fatty  acids  h  contain  exclusively  oleic, 
palmitic,  and  stearic  acids,  it  would  be  quite  possible  to 
determine  their  absolute  amounts.  Of  course,  the  iodine 
absorption  value  does  not  indicate  at  all  the  nature  of  the 
unsaturated  fatty  acids,  which  may  belong  to  one  or  more 
of  the  four  different  series  represented  in  the  table  sub- 
numbers  1  —  4  by  four  acids  actually  found  in  some  fats. 
An  elegant  method  to  at  least  qualitatively  prove  the 
presence  of  these  acids  has  been  given  by  Ha/.ura.  His 
method  is  based  on  the  fact  that  the  unsaturated  acids,  like 
perhaps  all  unsaturated  derivatives  of  the  fatty  series,  are 
oxidised  in  alkaline  solution  by  means  of  potash  perman- 
ganate in  such  a  way  that  each  CH  =  CH  group  is 
transformed  into  a  CH(OH)  -(OH)CH  group.  Thus 
oleic  acid  would  yield  on  oxidation  dihydroxystearic  acid, 
&c,  as  indicated  in  the  table.  The  resulting  acids  are  well 
characterised,  and  may  be  separated  in  a  convenient  way, 
as  has  been  shown  by  Hazura. 

At  the  hand  of  a  practical  example  the  usefulness  of  the 
above-mentioned  methods  may  be  clearly  demonstrated.  I 
examined  the  fat  extracted  from  the  .Sawarri  nuts,  and 
found  the  following  figures  : — 

Helmer's  value W9  per  cent. 

(insoluble  acids) 

Eeichcrt's  value 0*65  per  cent. 

(soluble  acids) 

Kottstorffer's  value 199-51 

Mean  molecular  weight  of  the  insoluble 

acids 272-82 

Free  acids  (Mol.  W.  272-8) 2-4   per. int. 

Glycerol B"l 

Iodine  value  of  the  fattv  acids 51*5 

The  low  Reichert's  value  and  the  high  Hehner's  value 
show  that  the  amount  of  volatile  soluble  acids  may  be 
neglected.  The  mean  molecular  weight,  272-82,  seems  to 
point  to  the  presence  of  oleic,  palmitic,  and  stearic  acids 
only.  In  order  to  resolve  the  insoluble  fatty  acids  into  their 
components,  they  were  transformed  into  their  lead  salts  by 
double  decomposition  of  the  neutral  sodium  salts  with  lead 
acetate,  and  repeatedly  extracted  with  ether.  It  was, 
however,  found  that  the  ether  did  not  dissolve  the  lead 
salts  of  the  unsaturated  acids  completely,  for  the  insoluble 
lead  salts  yielded,  even  after  a  great  many  extractions,  "n 
being  decomposed  with  sulphuric  acid,  fatty  acids  which 
showed    by   their   capacity   of    absorbing    iodine   that    they 


Sept.  30, 1890.]        THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


845 


still  contained  a  certain  amount  of  unsaturated  fatty  acids. 
As  further  extraction  seemed  to  prove  of  no  use,  inasmuch 
as  the  iodine  value  of  the  fatty  acids  constituting  the 
insoluble  lead  salts  remained  constant  at  5-8,  I  had  to 
renounce  the  hope  of  bringing  the  separation  to  an  end  in 
this  way.  It  was  thought  possible  to  concentrate,  so  to 
speak,  by  fractional  crystallisation  of  the  acids  yielding  the 
insoluble  lead  salts,  the  unsaturated  acid  into  one  fraction, 
and  therefore  the  insoluble  lead  salts  were  decomposed  by 
means  of  sulphuric  acid,  and  repeatedly  boiled  with  water 
slightly  acidulated  with  this  acid  in  order  to  remove  the  last 
traces  of  lead  salts,  which,  by  being  enveloped  in  the  free 
fatty  acid,  easily  escaped  decomposition. 

The  free  acids  were  dissolved  in  absolute  alcohol,  and 
yielded  seven  consecutive  crystallisations  ;  the  nitrate  from 
the  last  crystallisation  was  freed  from  alcohol  by  heating  on 
the  water-bath,  thereby  giving  an  eighth  and  last  quantity  of 
acids.  The  melting  points  of  these  eight  fractious  were  as 
follows  : — 


Fraction. 

Melting  Point. 

.Solidifying  Point. 

1st 

"0. 
GO'O— 64-0 

o 
58'3 

2nd 

61-2— 66"B 

0IC0 

3rd 

Cl'O— W5 

60-0 

4th 

ei-o— es-o 

two 

5th 

6L'0— 62-0 

iS'3 

litli 

56-5-59'5 

W5 

7th 

57'5— 60-0 

55-5 

8th 

46'5— BO'O 

44-4 

The  iodine  absorption  values  of  the  first,  fourth,  and 
eighth  fraction  were  1-66,  1-65,  and  25 '05. 

The  first  two  values  lie  within  the  experimental  errors  of 
the  method,  and  may  therefore  be  neglected ;  the  last  value, 
however,  demonstrates  clearly  that  the  unsaturated  acid 
accumulated  in  the  last  fraction.  The  determination  of  the 
mean  molecular  weight  of  the  three  fractions  (first,  fourth, 
and  eighth)  showed  for  the — 

1st  fraction 258-4 

4th      262-0 

8th      , 309-0 

pointing  to  the  explanation  that  the  first  fraction  is  nearly 
pure  palmitic  acid,  which  in  the  higher  fractions  is  bring 
partly  replaced  by  stearic  acid.  A  further  study  of  these 
acids  by  means  of  fractional  crystallisation  of  their  lead 
or  magnesium  salts  will  give  a  final  answer  as  to  their 
ultimate  composition. 

The  soluble  lead  salts  were  decomposed  in  the  same  way. 
the  liquid  acids  repeatedly  washed  and  freed  from  tin-  last 
traces  of  water.  After  having  been  kept  for  some  time  in 
a  desiccator  the  liquid  acids  became  of  a  butter-like  con- 
sistency, from  which,  however,  it  was  not  possible  to  separate 
the  solid  constituent.  The  mean  molecular  weight  of  the 
acids  was  found  at  297  ■  5,  the  iodine  value  68  •  85,  thus 
proving,  in  addition  to  the  physical  properties  of  the  acid, 
that  the  liquid  acids  contained  besides  the  supposed  oleic 
acid  (molecular  weight  'J82,  iodine  value  90),  one  or  more 
other  acids.  The  oxidation  of  the  acids  by  means  of  potash 
permanganate  according  to  Hazura  was  expected  to  give  a 
better  iusight  into  the  composition  of  these  fatty  acids.  As 
the  iodine  value  has  been  found  so  low  it  was  hardly  likely 
that  acids  of  the  series  CMH2TC  —  402  and  CnH.2n  —  602  would 
be  present.  The  detection  of  any  hydroxylated  fatty  acids 
will  be  mentioned  later  on. 

30  grms.  of  the  unsaturated  acids — as  I  will  call  them- 
were  dissolved  in  36  cc.  caustic  potash  of  1  •  27  sp.  gr.  and  the 
soap  dissolved  in  2  litres  of  distilled  water.  To  this  solution 
was  gradually  added  a  1|  per  cent,  solution  of  potash 
permanganate  until  the  liquor  remained  pink  for  some  time  ; 
2,500  cc.  of  the  permanganate  solution  was  added.     I  hasten 


to  explain  that  this  modus  operandi  is  against  Hazura's 
prescriptions,  whose  papers  I  knew  at  that  time  from 
abstracts  only.  Hazura  prescribes  in  his  later  publications 
that  30  gnus,  of  the  acids,  neutralised  as  above,  should  be 
mixed  with  2  litres  of  a  \\  per  cent,  solution  of  potash  per- 
manganate, and  that  after  standing  for  10  minutes  the  surplus 
of  permanganate  should  be  reduced  by  means  of  sulphurous 
acid.  Therefore  it  will  be  easily  explained  why  I  found 
considerably  quantities— over  5  grms.— of  dibasic  water- 
soluble  acids. 

The  slight  excess  of  potash  permanganate  was  removed 
by  means  of  sulphurous  acid,  and  the  potash  salts  decom- 
posed by  sulphuric  acid,  when  a  precipitate  of  insoluble 
acids  was  obtained.  These  were  collected  and  dried  under 
a  desiccator ;  their  weight  was  28  grms. 

By  means  of  purified  ether  these  acids  were  extracted 
four  times,  2  litres  being  used  each  time.  Thus,  four  ex- 
tracts were  obtained,  while  the  insoluble  acids  remained 
behind.  The  first  extract  amounted  to  about  18  gnus., 
the  substance  was  jelly-like,  dissolved  readily  in  alcohol', 
but  diil  not  crystallise  from  it.  As  the  substance  did  not 
absorb  iodine,  it  was  first  considered  to  be  a  saturated  fatty 
acid,  the  lead  salt  of  which  had  been  dissolved  by  ether. 
Hut  on  further  examination  it  was  found  that  it  was  no 
acid,  for  when  shaken  up  with  water  and  titrated  with 
decinormal  potash  after  adding  a  little  phenolphthale'in, 
it  was  not  neutralised  at  once,  the  pink  colour  only 
gradually  disappearing  after  some  time.  Alcoholic  potash, 
however,  saponified  the  substance  readily,  giving  a  saponi- 
fication value  of  271-2.  The  fatty  acid  obtained  from  the 
soap  gave  an  acid  value  of  182'5,  corresponding  t.>  a 
molecular  weight  of  305.  These  figures,  on  account  of 
the  small  quantities  with  which  I  had  to  carry  out  my 
experiments,  do  not  admit  of  certain  conclusions,  and  this 
much  seems  only  proven  than  the  substance  is  an  inner 
anhydride  of  a  hydroxylated  fatty  acid  of  the  general 
formula — 

K  -  CHO  -  CO 

I I 

pointing  to  the  existence  of  an  acid  of  the  formula — 
RCH(OH)  -  COOH. 

The  second,  third  and  fourth  extracts  were  nothing  else 
than  small  quantities  of  the  bulk  of  the  acids  which  are 
not  altogether  insoluble  in  ether,  and  were  later  on  added 
to  them. 

The  bulk  of  the  acids  was  repeatedly  boiled  out  with 
water  without,  however,  losing  in  weight,  whereby  the 
absence  of  linusic  and  isolinusic  acids  was  proved.  The 
acids  could  therefore,  providing  the  original  acids  con- 
tained 18  atoms  of  carbon,  only  consist  of  dihydroxystearic, 
trihydroxystearic,  and  sativic  acids.  On  repeatedly  recry- 
stallising  them  from  absolute  alcohol  it  was,  however,  found 
that  only  one  acid  was  present,  all  fractions  yielding  acids 
of  a  melting  point  lying  between  125°  and  130°.  The  last 
filtrate  was  evaporated  to  dryness  and  gave  as  residue  a 
dark-coloured  acid  melting  between  117°  and  119°.  The 
absence  of  sativic  arid,  Cl8H32(0H)4021  melting  point  173°, 
and  also  of  isotrihydroxystearic  acid,  ClsH3:,(OH)30„,  melt- 
ing point  110° — 111°,  was  therefore  proved.  The  oxidised 
acid  could  only  be  dihydroxystearic  acid,  C18Hj.,(UH)202, 
melting  point  137°,  mixed  perhaps  with  small  quantities  oi 
trihydroxystearic  acid,  melting  point  140° — 142°.  The 
determination  of  the  molecular  weight  and  an  elementary 
analysis  could  easily  decide  this  question.  The  acid  was 
therefore  recrystallised  from  absolute  alcohol,  and  the 
crystals  showing  every  sign  of  purity,  melting  point  132°— 
133°,  analysed. 

0-4059   grm.  gave  0-4224  grm.  H20   and    1-008   grm. 
C02,  wherefrom — 


Experiment. 

Theory  for 
C,8H3t(OH)2Oa. 

Theory  for 
C18H33(OH)3Oa. 

C 
H 

157-70 
11-66 

08-3 
11-8 

65-06 

10-84 

846 
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The  molecular  weight,  determined  by  titration  with  half 

normal  caustic  potash,  was  found,  for  a  monobasic  acid,  to 
he  316  "19;  theory  requires  for  dihydroxystearic  acid,  81  G. 
The  acid  may  therefore  be  considered   as  pure  dihydroxy- 

stearic  acid  formed  from  oleic  acid. 

The  water-soluble  acids  were  obtained  by  neutralising  the 
sulphuric  acid  after  the  dihydroxystearic  acid  had  been 
filtered  off  and   boiling  the  liquor  down   until   potassium 

sulphate  began  lo  separate.  The  solution  was  now  acidulated 
and  the  dibasic  acid  extracted  with  ether.  After  repeated 
crystallisation  from  water  (charcoal  having  been  used  to 
remove  colouring  substances)  an  acid  was  obtained  of  the 
inciting  point  of  126° — 1300- 

On  titrating  with  caustic  potash,  an  acid  value  of  622 
was  found  corresponding,  for  the  unavoidable  assumption 
that  a  dibasic  acid  was  present,  to  the  molecular  weight 
180- 2.  Azelaic  acid,  melting  point  106°,  has  the  molecular 
weight  1HH  ;  suberic  acid,  melting  point  140,  has  the 
molecular  weight  174;  it  is  therefore  not  to  be  doubted 
that  I  had  in  my  hands  it  mixture  of  azelaic  and  suberic 
acids. 

I  hope  to  get  a  fresh  supply  of  the  somewhat  rare 
Sawarri  nuts  in  order  to  repeat  the  oxidation  and  determine 
the  nature  of  the  supposed  hydroxylated  fatty  acid. 

For  the  detection  and  determination  of  hydroxylated  fatty 
acids  (No.  4  of  our  table)  llenedikt  had  proposed  a  method 
based  on  the  principle  that  hydroxylated  fatty  acids,  on 
being  heated  with  acetic  anhydride,  exchange  the  hydrogen 
of  their  hydroxyl  group  or  groups  with  the  radicle  of  acetic 
acid,  whilst  those  acids  which  do  not  contain  any  hydroxyl 
group  remain  unaltered  when  subjected  to  the  same  operation. 
On  neutralising  and  saponifying  such  hydroxylated  acids 
Benedikt  found  two  values,  expressed  in  milligrammes  of 
caustic  potash,  the  difference  of  which  yielded  his  "  acetyl 
value."  As  an  illustration  he  gave  the  following  two  equa- 
tions, e.g.,  for  ricinolic  acid — 

I. 

Ci7H32(O.C2H30)COOH  +  1KOH  = 

'c17H3.,(O.C2H30)COOK  +  H20. 

11. 

C17H32(O.C2H30)COOH  +  2  KOH  =  C17H3,(OH)COOK  + 

C2H3O.OK  +  2H.U 

I  have,  however,  recently  shown  (Proc.  Chcm.  Soc.  1890, 
72,  91 ;  this  Journal,  1890,  660),  that  Benedikt's  method  may 
lead  to  erroneous  results,  as  all  fatty  acids  on  being  boiled 
with  acetic  anhydride  yielded  the  anhydrides  of  the  fatty 
acids,  and  I  proved  that  Benedikt's  "  acid  values  "  obtained 
according  to  the  first  equation  had  no  quantitative  meaning 
at  all. 

In  my  first  note  in  the  Proceedings  I  had  only  shown  that 
working  after  Benedikt  one  may  even  get  acetyl  values  for 
oleic,  palmitic,  and  stearic  acids,  which,  of  course,  ought  to  be 
an  impossibility. 

As  1  gave  no  explanation  in  my  first  note,  it  called  forth 
a  reply  from  Benedikt,*  who,  without  waiting  for  my  second 
note,  -.imply  declared  my  results  to  be  wrong.  The  im- 
portance of  the  method  requires  further  explanation  and 
proof  on  my  part.  Before  giving  these  I  shall  have  to  refute 
Benedikt's  alleged  explanations  for  my  supposed  errors. 
Benedikt  assumes  two  causes  of  error :  firstly,  that  the  acetic 
anhydride  I  used  has  not  been  pure  ;  secondly,  that  I  did  not 
wash  the  fatty  acids  free  from  acetic  anhydride  before 
titration. 

As  to  the  purity  of  the  acetic  anhydride  I  used  1  may 
state  that  it  had  the  following  boiling  point : — 

Decrees.  Per  Cent. 

BepinninK  of  boiling  at 134 

Distilled  from 134—135  ..         3 

„  136  ..         7 

136-5        ..        It! 

137  ..         28 

137'B         ..         M 

138  ..         (10 

188-6         ..        79 

189  ..         99 
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The  remaining  lOpercent.  were  only  slightly  coloured. 
<  tn  hydrolysing  the  acetic  anhydride  by  means  of  caustic 
potash,  1  found  the  following  saponification  values  : — ■ 

1.  7*803  grins,  were  placed  with  a  large  quantity  of  water 
into  a  beaker  and  titrated  with  half  normal  caustic  potash  ; 
used  285*95  cc.,  corresponding  to  a  saponification  value  of 
1080;  theory  requires  1100. 

2.  2'.r)j20  grins,  were  titrated  in  the  same  way;  used 
98-9ce.  half  normal  potash.  Saponification  value  found, 
1087. 

:i.  1*  1516  gnus,  wire  saponified  by  means  of  half-normal 
alcoholic  potash;  used  48*75  co.  Saponification  value 
found,  1066. 

These  analytical  results  entirely  do  away  with  Benedikt's 
first  objection. 

As  to  the  second  assumption  of  Benedikt  that  1  did  not 
wash  the  resulting  fatty  acids  until  free  from  acetic  anhy- 
dride, I  have  to  say  that  I  did  not  explicitly  state  that  this 
had  to  be  done  ;  for  such,  indeed,  would  have  been  the  very 
first  objection  I  should  have  raised  to  myself  in  order  to 
explain  the  unexpected  results.  As  a  matter  of  fact,  the 
substances  had  been  washed  repeatedly  with  boiling  water, 
and  the  precaution  was  even  used  not  to  test  for  any  acid 
with  litmus  paper,  but  with  a  very  sensitive  litmus  solution. 
A  complete  refutation  will  moreover  be  found  in  the  figures 
given  in  my  second  note. 

But  even  granting  for  a  moment  the  absurd  supposition 
that  the  oleic,  palmitic,  and  stearic  acids  I  mentioned  in 
my  first  note  had  not  been  washed  free  from  acetic 
anhydride,  it  is  easy  to  show  that  the  values  given  by  me 
cannot  be  explained  in  this  way  by  Benedikt.  From 
the  saponification  values  I  found  and  from  the  theoretical 
saponification  values  of  acetic  anhydride,  of  oleic,  palmitic, 
and  stearic  acids*  it  can  be  calculated  according  to  the 
three  following  equations,  how  large  the  percentage  of  any 
admixed  acetic  anhydride  might  have  been. 

For  oleic  acid 1,100  -^  +  198  *  9 100~*  = 


242,  j-  =  4*78  per  cent. 


For  palmitic  acid .. .     1 , 1 00  y^  +  2 1 9  *  1  ~~  = 
226*13,  y  =  0*79  per  cent. 


For  stearic  acid 1,100  ~  +  197*5  ^— =  = 

221*18,  z  =  2*62  per  cent. 

Assuming,  further,  that  these  quantities  of  acetic  anhydride 
have  been  left  in  the  "acetylated"  products,  which  were, 
according  to  Benedikt,  nothing  else  but  the  free  oleic, 
palmitic,  and  stearic  acids,  and  making  in  addition  the 
(absurd)  assumption  that  any  such  acetic  anhydride  has 
uot  been  hydrolysed,  while  the  "  acid  value  "  was  being 
determined  in  alcoholic  solution,  we  may  calculate  what 
ought  to  have  been  the  "  acid  values"  of  such  mixtures  of 
oleic,  palmitic,  and  stearic  acids  with  acetic  anhydride. 
We  should  find — 

For  oleic  acid  (100-4-78)  x  198*9  =  189*39. 

For  palmitic  acid  (100  —  0*79)  x  219*1  =  217*87. 

For  stearic  acid  (100- 2-62)  x  197*5  =  192:12. 
While  the  corresponding  figures  actually  found  by  me  were 
given  as  116-5;  148*3;  138*39. 

To  remove  every  doubt  I  boiled  10  grms.  of  the  oleic 
anhydride,  which  had  been  analysed,  four  more  times  with 
water,  30  minutes  each  time.  1  •  1472  grms.  of  this  oleic 
anhydride  shaken  up  with  25  cc.  water,  took  03  ec.  one- 
tenth  normal  potash,  when  it  became  pink.  The  wash- 
waters  were  slightly  acid  and  required  (1)  12*8  CC.;  (2) 
4-Occ;  (3)  2*36  cc;  (4)  1  *  12  cc.  deeinoi  -nial  potash  ; 
lint  the  wash-water  from  10  grms.  of  the  oleic  acid,  from  which 
I  bad  started,  took,  treated  twice  in  the  same  way,  2*9  cc. 
and  0-8  cc.  decinormal  potash.  1  will  make  another  eon- 
cession,  although  an  inadmissible  one,  namely,  that  the 
acid  found  in  the  wash-waters  was  hydrolysed  acetic  anhy- 
dride which  had  been  retained  in  the  oleic  anhydride.  I 
used  altogether  12-8  +  4  +  2*36  +  1*12  cc.  =20-28  cc. 
decinormal  caustic  potash  equal  to  0- 1138  grin.  KOH  which 

•  For  the  acids  the  saponification  values  are  of  course  identical 
with  their  acid  values,  198*9,  219*1. 187*6. 
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corresponds  to  0' 1217  grni.  acetic  acid  or  0*1034  grra.  acetic 
anhydride,  or  in  other  words  the  oleic  anhydride  might 
have  retained  1  ■  034  per  cent,  acetic  anhydride.  Previously 
I  had  granted  for  an  equally  inadmissible  concession  4  ■  78 
per  cent,  anhydride. 

The  crucial  experiment  with  a  mixture  of  oleic  anhydride 
and  acetic  anhydride  was  to  give  a  final  answer.  To 
1-8225  grin,  oleic  anhydride  were  added  0- 1342  grm.  acetic 
anhydride  and  this  mixture  of  93'  15  percent,  oleic  an- 
hydride and  6 '85  per  cent,  acetic  anhydride  was  shaken  up 
with  25  cc.  water,  and  titrated  with  one-tenth  normal  potash. 
When  27' 3  cc.  had  been  added  the  pink  colour  appeared, 
while  a  perfect  emulsion  had  been  formed.  The  colour 
disappeared  very  soon  and  it  took  4  •  8  cc.  more  to  restore 
the  pink  tint ;  this  disappeared  very  soon  again  and  the 
mixture  took  another  1  •  2  cc.  deeinormal  potash,  when  the 
pink  colour  stayed  for  about  20  minutes.  The  above 
0* 1342  grm.  acetic  anhydride  would  require  theoretically  for 
complete  hydrolysis  38  cc.  one-tenth  normal  K<  )H,  while 
33  3  cc.  had  been  used;  after  20  minutes  1-3  cc;  after  two 
hours,  6- 6  cc. ;  and  after  another  hour,  5*2  cc.  more  were 
required  to  show  an  alkaline  reaction. 

Benedikt  adduces  as  a  proof  for  the  correctness  of  his 
explanation  and  observation  all  the  determinations  of 
"  acetyl  values  "  that  have  been  carried  out  by  himself  and 
by  Hazura  in  the  latter's  researches  on  hydroxylated  fatty 
acids.  Hazura  had  found  in  all  cases  "  acid  values  "  for 
the  "  acetylated  "  fatty  acids,  which  approximative!}'  agreed 
with  those  required  by  theory.  According  to  my  views 
these  "  acid  values "  have  only  been  found  because  the 
"  acetylated  "  substances,  which  were  the  anlvydrides  of  the 
acetylated  substances,  were  partly  hydrolvsed  on  being 
titrated  in  alcoholic  solution  by  means  of  half-normal 
potash,  and  this  hydrolysis  ceased  when  an  equilibrium  was 
established;  therefore  these  figures  prove  nothing  whatever. 
In  order  to  give  further  experimental  proof  I  prepared 
dihydroxystearic  acid  from  pure  oleic  acid  by  oxidising  it 
by  means  of  potash  permanganate  in  alkaline  solution.  The 
dihydroxystearic  acid  was  repeatedly  recrystallised  from 
alcohol ;  melting  point,  determination  of  the  molecular 
weight,  and  elementary  analysis  proved  the  purity  of  the 
substance.  30  grms.  of  this  acid  were  boiled  with  25  grins, 
acetic  anhydride,  the  mixture  was  poured  into  boiling  water, 
and  the  separated  oily  layer  repeatedly  boiled  and  washed 
with  water  until  a  few  cc.  of  the  wash-water  had  no  action 
on  a  sensitive  litmus  solution.  The  oil  was  then  freed  from 
the  last  traces  of  water  and  filtered  in  a  drying  oven.  This 
substance  was  to  be,  according  to  my  views,  diacetyl- 
hydroxystearic  anhydride,  containing  perhaps  a  small 
quantity  of  the  corresponding  acid,  which  might  have  been 
formed  by  slight  hydrolysis  of  the  anhydride. 

1*5813  grms.  of  the  substance  required  for  complete 
saponification,  22*10  cc.  of  an  alcoholic  half-normal  potash 
solution  corresponding  to  a  saponification  value  of  392.  As 
the  formula — 

C17HM(OC„H30)2CO.   0 
C17H11(OC2H30);.CO->  L 

requires  theoretically  430,  while  the  free  acid — 

C18HM(OC2H30)A 

requires  420,  this  result  cannot  give  any  decision  a-s  to  the 
question  at  issue,  besides  showing  that  either  of  these  two 
substances  had  been  formed.  The  substance  was  oily, 
viscous,  and  did  not  crystallise,  so  that  a  purification  had 
not  been  attempted.  Hut  the  following  two  experiments 
give  a  decisive  answer ; — 

I. — 1*3272  grms.  were  shaken  up  with  25  cc.  water  and 
after  adding  phenolphthalein  titrated  with  deeinormal  potash. 
When  0*2  cc.  had  been  added,  the  mixture  became  pink  ;  this 
colour  disappeared  after  one  minute,  and  after  the  following 
times,  2,  2,  1,  3,  6,  9,  16,  60  minutes,  the  following  quantities 
of  deeinormal  potash  added  were  used  up  0  *  4  cc. ;  1  •  1  ce. ; 
1*1  cc:   1*1  ;   1*0;   1-0;   1*0;   1*00. 

II. — (a.)  3*9557  grms.  of  the  substance  were  dissolved  in 
absolute  alcohol  and  titrated  with  half-normal  potash  in  a 
way  exactly  corresponding  to  that  used  by  Benedikt  while 
determining  the  "  acid  value  "  of  the  "  acetylated  "  hydroxyl- 
ated fatty  acids.  13*35  cc.  half-normal  potash  were  used, 
yielding  an  "  acid  value  "  of  94  •  66. 


(6.)  1*2858  grms.  titrated  in  the  same  way  required 
4  *  4  cc.  half-normal  potash  corresponding  to  an  "  acid  value  " 
of  95*9. 

An  acid  of  the  formula  C'lrH.tl(<  K  '.,H:)0)2.COOH  would 
theoretically  require  14U  If  we  were  to  draw  conclusions 
according  to  Benedikt  we  should  find  from  the  proportion  of 
the  saponification  value  to  the  acid  value  392  :  95*  2  or  about 
4  :  1  that  dihydroxystearic  acid  contains  besides  the  carboxyl 
group  thee  hydroxyl  groups,  which  is  of  course  absurd. 
This  proves  clearly  that  the  "acid  values"  in  this  case  and 
such  like  have  no  quantitative  meaning  whatever,  indicating 
only  that  hydrolysis  has  taken  place. 

Benedikt's  principle  requires  some  modification  to  be  of 
use  in  the  analysis  of  fats.  The  hydroxylated  fatty  acids  on 
boiling  with  acetic  anhydride  will  certainly  become  acetylated, 
but  at  the  same  time  the  acetylated  acids  will  be  transformed 
into  their  anhydrides.  It  will,  therefore,  only  be  safe  to  infer 
the  presence  of  hydroxylated  fatty  acids  in  a  fat  if  the  acid 
value  of  the  original  fatty  acids  and  the  saponification  value 
of  the  "acetylated  "  fatty  acids- — i.e.,  the  anhydrides — show 
a  difference  large  enough  to  exclude  any  error  naturally 
adhering  to  this  method.  If  the  presence  of  hydroxylated 
acid  be  proved,  the  real  "acetyl  value  "  will  best  be  found 
by  actually  estimating  the  amount  of  acetic  acid  (resp. 
"  acetyl  ")  which  has  been  taken  up  by  the  fatty  acids.  I 
propose  for  this  purpose  a  method  closely  resembling  that 
of  Keichert,  namely,  to  distil  over  the  acetic  acid  formed 
by  complete  saponification  and  estimate  it  by  titration  with 
deeinormal  potash.  The  determination  of  the  acetic  acid 
can  be  conveniently  combined  with  that  of  the  saponification 
value  ;  care  has  only  to  be  taken  that  sulphuric  acid  be 
used  for  titrating  back  the  excess  of  alcoholic  potash  and 
for  acidulating  the  solution  of  soap.  Before  adding  the 
sulphuric  acid  to  set  the  fatty  acids  free,  it  will  be  best  to 
evaporate  the  alcohol  in  order  to  prevent  later  on  formation 
of  acetic  ether.  In  this  way  I  estimated  the  "acetyl" 
split  off  by  complete  saponification  of  the  above-mentioned 
1*5813  grm.  In  order  to  neutralise  the  filtrate,  76*6  cc. 
-jL  normal  potash  were  used  corresponding  to  0*3165  grm. 
acetyl  (C2H30),  while  theory  requires  for  1*5813  grm. — ■ 

Ci?HM(OC2H30)2C'0N  n  n.««  j™  run 

c17H34(oaH;jO),co->  u        °  3478  srm-  C'-i-**U 

This  method  has  the  additional  advantage  of  enabling  us 
to  prove  the  acetic  acid  "  in  substance." 

The  unsaturated  fatty  acids  of  the  Sawarri  fat  (see  above) 
showed  an  acid  value  of  188*5;  after  having  been  boiled 
with  acetic  anhydride  the  anhydrides  gave  a  saponification 
value  of  230*4,  proving  the  presence  of  hydroxylated  fatty 
acids.  I  determined  the  amount  of  acetic  acid  by  distillation 
and  found  in  the  distillate  a  quantity  of  it  corresponding  to 
8*4  cc.  deeinormal  potash  for  3*364  grms.,  that  is  2*5  cc. 
for  one  gramme.  If  we  express,  as  I  propose  to  do,  the 
acetyl  value  by  the  number  of  milligrammes  of  caustic 
potash  that  will  be  required  to  saturate  the  acetic  acid  which 
one  gramme  of  the  acetylated  fatty  acid — i.e.  of  the  acetylated 
anhydride — will  split  off  on  being  saponified,  the  acetyl  value 
will'be  in  this  case  0*25  x  56*1  =  1403. 

The  action  of  acetic  anhydride  on  organic  ,  acids  with 
the  production  of  anhydrides  seems  to  be  a  general  one. 
Anschutz  (Liebig's  Annalen,  226,  12)  has  already  studied 
the  inter-aetion  of  acetic  anhydride  with  succinic,  camphoric, 
benzoic,  o-phthalic,  and  diphenic  acids,  and  found  in  each 
case  that  the  acids  were  partly  transformed  into  their 
anhydrides.     I  found  the  same  holds  good  of  sebacic  acid. 

In  conclusion,  I  may  point  out  that,  by  adopting  my 
views,  Benedikt  will  easily  get  over  a  difficulty  which  the 
explanation  of  the  fact  that  the  "acid  values  "  of  hydroxyl- 
ated fatty  acids  are  found  lower  than  the  theory  requires, 
seems  to  offer  him.*  He  thinks  that  a  small  percentage  n!' 
inuer  anhydrides  of  the  formula — 

u<co> 

(in   consequence   of   a   clerical  error 
formula — 

E  *■•*  COO  > 


the  paper  gives  the 
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illicit   have   been    formed,   but    excludes    altogether    the 
possibility  of  the  formation  of  the  normal  anhydrides — 

It  CO 

K  CO  ' 
Mi   explanation  by  no  means  precludes  the  simultaneous 
formation  of  inner  anhydrides,  but  it  does  not  postulate  it. 


Sournal  auti  patent*  Zitrraturr. 


PKOKKSSOR  THOMAS  CAENELLEY,  D.Sc,  F.C.S., 
a  Mbmbeb  of  the  Societx  of  Chemical  L\m  -  n ■  ■. 
( in  the  27th  of  August  an  unexpected  blow  was  sustained 
by  the  scientific  world  through  the  sudden  death  of 
Dr.  Thomas  Carnelley.  Only  in  his  thirty-eighth  year, 
full  of  hope  and  promise,  and  with  bright  expectations 
of  a  further  harvest  of  the  fruits  of  research  and  literary 
work,  he  himself,  the  worker  and  investigator,  was  quickly 
removed  from  the  field. 

Educated  at  the  Owens  College,  Manchester,  where 
he  became  Demonstrator  and  Assistant  Lecturer  in 
Chemistry,  he  thence  proceeded  as  Professor  of 
Chemistry  to  Firth  College,  Sheffield,  and  later  ou  to 
University  College,  Dundee. 

On  the  death  of  Professor  Brazier  he  was,  two  years 
ago,  appointed  to  the  Chair  of  Chemistry  at  the 
University  of  Aberdeen. 

His  most  striking  investigations  were  those  which 
embodied  the  further  development  of  the  periodic 
system  of  Newlands  and  MendeleeS.  t'p  to  the  time 
of  his  decease  his  mind  was  concentrated  upon  a 
great  work  on  the  chemical  and  physical  constants  in 
which  he  was  tracing  out  relations  and  uniformities  not 
previously  detected.  With  a  mind  singularly  apt  and 
powerful  in  tracing  scientific  analogies,  great  things  might 
have  been  further  anticipated  of  him  had  he  been  spared. 
Carnelley's  work  and  investigations  on  sanitary  chemistry 
were  of  great  interest,  and  his  last  research  published  in 
conjunction  with  Mr.  Frew  on  "  The  Antiseptic  Powers 
of  Isomeric  Organic  Compounds,"  was  of  considerable 
value,  not  only  viewed  from  the  standpoint  of  pure,  but 
also  equally  from  that  of  applied  chemistry.  Among 
the  more  useful  of  his  researches  may  be  enumerated 
the  following:  "The  Results  of  Passing  the  Mixed 
Vapours  of  Bisulphide  of  Carbon  and  Alcohol  through 
a  Bed-hot  Tube,"  "  The  Action  of  Water  and  Various 
Saline  Solutions  on  Copper,"  "  On  High  Melting 
Points,  with  special  reference  to  those  of  Metallic 
Salts."  "Coloriinetric  Methods  of  determining  small 
Quantities  of  Iron  and  Copper,"  "  Tolvl  Phenyl,  a 
New  Hydrocarbon,"  "  The  Action  of  Heat  on  Mercuric 
Chloride  under  Low  Pressures,"  "  A  New  Form  of 
Pyrometer,"  "Oxidation  of  Di-tolyl,"  "Brominated 
Derivatives  of  Diphenyl,  Tolyl-benzene,  and  Ditolyl," 
"  Amidodiphenylsulphonic  Acid  and  Azo-dyes  from 
Diphenyl,"  "  The  Derivatives  of  Tolyl-benzene,"  "  The 
Solubility  of  Isomeric  Organic  Compounds,  and  of 
Mixtures  of  Sodium  and  Potassium  Nitrates,  and  the 
Relation  of  Solubility  to  Fusibility,"  "The  Dehydration 
of  Metallic  Hydroxides  by  Heat,  with  special  reference 
to  the  Polymerisation  of  the  Oxides  aud  to  the  Periodic 
Law." 

Let  any  chemist  or  chemical  technologist  read  these 
researches,  which  form  a  selection  of  those  recorded  in 
the  Journal  of  the  Chemical  Society  during  the  last 
12  years,  and  he  must  come  to  the  conclusion  so  aptly 
expressed  bj  a  contemporary,  that  "Thomas  Carnelley 
was  a  man  whom  the  scientific  world  could  ill  spare." 


I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

PATENTS. 

Improved  Means  for  Drying  or  Desiccating  Substances  or 
Materials.    P.Cornish,  Leyton.     Eng.  Pat.  6102, April  9, 

1889.      8</. 

A  IS  a  brickwork  furnace  in  which  the  cylindrical  troughs 
1!  arc  set,  slightly  inclined;  each  is  provided  with  a  "  screw 
creeper,"  1),  of  the  usual  construction,  driven  by  the  pulley  e 
and  gearing,  revolving  alternately  in  opposite  directions. 
The  cylinders  are  heated  ill  the  manner  shown. 


Desiccation  Ajhpabatus. 

The  material  to  he  dried  is  introduced  through  the  hopper 
a,  anil  is  passed  through  the  series  of  cylinders,  falling 
from  one  to  the  other,  and  is  finally  discharged  at  /,  dried 
by  the  heated  air  of  the  furnace  passing  both  under  aud 
over  the  drying  cylinders  as  shown. — C.  C.  H. 


•  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  oosl  price,  jj/ws  postage,  to  Sir.  H.  Reader  Lack, 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chancery 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows : — 

I  f  the  price  does  not  exceed  Sd id. 

Above  8rf.,  and  not  exceeding  Is.  6d Id. 

,.      U.6d,      ..  ,.         2s.  *d Htl. 

„     is. -til 8s.  W 2d. 
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Improvements  in  Apparatus  for  delivering  Measured 
Quantities  of  Liquid.  F.  E.  MacMahon,  London.  Eng. 
i'at.  13,208,  August  21,  1889.  6d. 
This  invention  is  an  improvement  on  Eng.  Pat.  12,644  of 
1888,  in  which  the  liquid  to  be  measured  was  received  into, 
and  delivered  from  a  cylinder,  the  piston  of  which  was 
allowed  to  travel  a  certain  distance,  dependent  on  the 
quantity  of  liquid  to  be  delivered.  Here  the  apparatus 
consists  of  a  measuring  cylinder  and  a  piston  and  cock 
so  connected  therewith,  that  in  one  position  of  the  plug 
it  allows  the  measuring  vessel  to  rill  and  the  piston  to  rise  ; 
and  in  another  position  it  allows  the  measuring  vessel  to 
empty  by  a  spout,  and  the  piston  to  fall,  the  travel  of 
the  piston  being  regulated  by  controlling  stops  according 
to  the  amount  to  be  delivered. — E.  S. 


Improvements  in  Apparatus  for  Softening,  Purifying,  and 
Filtering  Water.  J.  Wright,  London.  Eng.  Pat.  1946, 
February  5,  1890.     Sd. 

Ax  upright  rectangular  tank  of  considerable  height  is 
divided  into  three  parts  by  vertical  partitions.  At  the  top 
of  the  whole  is  placed  a  regulating  cistern  dividing  the 
incoming  water  into  two  portions.  A  portion  is  admitted 
into  one  of  the  sections  above  described,  in  which  it 
is  mixed  with  lime,  whilst  another  portion — the  bulk  of 
the  water  treated— is  admitted  into  the  mixing  division, 
into  which  also  the  lime  water  and  a  solution  of  caustic 
soda  from  a  separate  tank  enters.  Passing  down  the 
mixing  portion,  the  treated  water  enters  the  bottom  of  the 
remaining  division  of  the  apparatus,  through  which  it 
ascends.  The  solid  matter  is  arrested  on  depositing  shelves 
and  the  partially  clarified  water,  after  passing  through  a 
tubular  rtlteriug  apparatus,  is  delivered  at  the  top  of  the 
tank.  The  incoming  water  effects  the  agitation  of  the  lime 
water  as  well  as  the  mixture  of  the  reagents  with  the 
unpurified  water,  by  means  of  agitating  chains  worked  by 
means  of  small  water-wheels. — C.  C.  H. 


Apparatus  for  Condensing,  Heating  or   Cooling  Gaseous 

or  Liquid  Substances.     J.  Klein,  Frankenthal,  Germanv. 

Eng.  Pat.  6136,  April  22,  1890.  Sd. 
This  apparatus  is  adapted  both  to  condense  and  cool 
gaseous  or  liquid  substances,  the  object  being  to  increase 
as  much  as  possible  the  area  of  the  cold  or  heat-producing 
surface  (as  the  case  may  be),  and  also  to  allow  of  the  inner 
part  of  the  apparatus  being  readily  cleaned. 

The  apparatus  is  arranged  within  a  tank,  the  side  walls 
of  which  form  the  frame  supporting  the  cast-iron  plates  of 
which  the  apparatus  is  constructed.  These  plates  have 
projecting  edges,  and  when  fitted  tightly  together,  form  a 
series  of  hollow  spaces,  and  are  securely  connected  with  the 
head  wall  of  the  tank  by  connecting  rods.  When  thus 
fitted  together,  the  whole  is  surrounded  by  the  water,  for 
the  purpose  of  more  thoroughly  effecting  the  condensation 
of  the  steam,  or  the  more  perfect  absorption  of  the  heat 
of  any  hot  gases  or  fluids  that  may  be  conveyed  to  the 
apparatus. 

To  secure  a  higher  degree  of  vacuum  in  the  steam 
chambers,  a  tine  spray,  issuing  from  a  valve  placed  at  the 
end  of  the  apparatus  in  one  of  the  terminal  chambers,  and 
operated  externally,  is  further  employed. — E.  S. 


Improvements  in  Filters.  W.  P.  Thompson,  Liverpool. 
From  J.  A.  Bowdeu,  Detroit,  U.S.A.  Eng.  Pat.  8568, 
June  3,  1890.     Sd. 

The  filter  can  be  constructed  either  in  an  upright  or  a 
horizontal  form.  In  the  upright  form  it  is  composed  of 
two  compartments,  one  above  the  other,  partially  rilled  with 
sand  or  other  filtering  medium.  Upon  the  bottom  of  each 
compartment  is  a  conical-shaped  diaphragm,  supported 
clear  of  the  bottom  by  a  perforated  screen.  The  water  to 
be   filtered   flows   down  through  the  sand,   the  perforated 


screen,  and  beneath  the  inclined  diaphragm  to  the  lower 
filter  bed,  and  escapes  by  an  outlet  pipe.  To  clean  the 
beds,  the  water  is  admitted  from  below,  in  each  compart- 
ment, and  causes  the  sand  to  rise  with  it.  The  sand  in  the 
centre  flows  down  the  inclined  diaphragm  to  supply  the 
place  of  that  removed,  and  thus  a  complete  circulation  is 
established,  and  the  bed  thoroughly  washed.  The  drawings 
attached  to  the  specification  show  both  forms  of  filter. 
There  are  six  claims. — E.  S. 


Apparatus  for  Automatically  Drawing  off  Viscous  Sub- 
stances. L.  H.  A.  W.  .Sack,  Berlin,  Germany.  Eng. 
Pat.  9554,  June  20,  1890.     6rf. 

This  invention  is  intended  to  effect  the  automatic  removal 
from  vessels  of  viscous  substances,  as  syrups,  honey,  mustard, 
thick  oil  colours,  and  lubricating  substances,  wh&st  at  the 
same  time  the  residuum  in  the  vessel  is  protected  from 
being  covered  with  dust  or  a  film.  On  the  surface  of  the 
viscous  fluid  in  the  vessel  is  a  plate  which  bears  down  upon 
it  under  the  action  of  a  spiral  spring  enclosed  in  a  telescopic 
tube,  the  upper  end  of  the  tube  and  spring  pressing  firmly 
against  the  cover,  which  is  kept  in  position  by  any  suitable 
means.  The  fluid  is  drawn  off  through  a  plug  at  the  bottom 
of  the  vessel. 

There  are  four  claims. — F.  s. 


An  Improved  Method  and  Apparatus  for  Drying  Aqueous 
Matters.  R.  Haddan,  London.  From  E.  Passburg, 
Breslau,  Germany.     Eng.  Pat.  9941,  June  26,  1890.     6d. 

This  invention  is  an  improvement  on  Eng.  Pat.  6326  of 
1884,  and  consists  in  drying  aqueous  materials  in  vacuo  by 
means  of  heat  reservoirs  in  juxtaposition  with  the  matters 
to  be  dried,  by  which  means  the  heat  may  be  transferred  to 
the  reservoirs  whilst  the  matters  are  in  juxtaposition  there- 
with, and  the  temperature  of  the  reservoirs  can  be  maintained 
for  an  indefinite  time  before  they  are  allowed  to  cool  down 
under  the  influence  of  conduction  and  radiation.  An  air- 
tight chamber,  connected  by  a  pipe  with  a  condenser  and 
air-pump,  has  inside  it  steam  compartments  formed  of  metal 
frames  with  sheets  welded  to  them  on  either  side.  Each 
side  is  perforated,  and  the  two  holes  are  connected  respec- 
tively with  the  inlet  and  outlet  steam  pipes.  The  apparatus 
is  fed  through  a  door,  and  metallic  trays  carrying  the 
substance  to  be  dried  are  placed  on  the  steam  chambers, 
outside  which  a  vacuum  is  established.  The  door  is  then 
closed,  and  the  air-pump  is  worked  to  remove  the  vapour 
from  the  apparatus ;  as  soon  as  the  material  begins  to  dry 
steam  is  shut  off  to  avoid  overheating.  A  gauge  and 
thermometer  are  attached. — E.  S. 


II -FUEL,  GAS.  AND  LIGHT. 

The  Loomis  Process  of  making  Gas  for  Fuel.     R.  X.  ( lak- 

man,  jun.  The  Engineer,  August  8,  1890,  107. 
Bi*  this  process  three  kinds  of  gas,  viz.,  producer-,  water-  and 
carburetted  water-gas  may  be  produced  for  lighting  purposes. 
The  paper  deals  with  the  two  former.  The  fuel  used  is  a 
bituminous  coal,  the  slack  working  the  best.  The  producer- 
gas  passes  from  the  generator  through  a  20-ft.  multitubular 
boiler,  wherein  its  heat  is  utilised  in  producing  steam  for  the 
water-gas.  The  alternating  operations  are  each  carried  on 
for  the  same  length  of  time — from  4  to  6  minutes.  This  is 
not  always  the  case,  however,  as  the  generator  is  sometimes 
worked  on  producer-gas  alone,  in  which  case  steam  is 
admitted  at  various  points  during  this  operation.  For  the 
maximum  production  of  water-gas  from  a  ton  of  coal  more 
than  half  a  ton  is  consumed  in  makiug  producer-gas.  The 
water-gas  made  by  this  process  is   said  to  possess  a  strong 
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odour,  due  to  the  presence  of  about  3  per  cent,  of  olefiant 
gas,  which,  however,  is  omitted  from  the  following  two 
analyses : — 


Carbonic  acid. 
Carbonio  oxide 
Hydrogen  .... 
Nitrogen 


Water-Gas. 


Per  Cent. 

•rs 

36-6 

57*4 

1-5 


Producer-Gas. 


Per  Cent. 

7*4 

22-5 
13-2 
56-9 


The  author  recommends  the  production  and  application 
of  the  two  gases  jointly.  The  economy  is  pointed  out,  but 
Lowthian  Bell  states  that  the  use  of  gaseous  fuel  repre- 
sents 30  per  cent,  loss,  and  it  is  only  because  with  gas 
fuel  regeneration  is  possible  that,  it  becomes  economical. 
Solid  fuel  under  proper  conditions  is  the  most  economical 
of  all.- A.  W. 


Testing  the  Relative  Value  of  Different  Coals.     W.  Kent. 
Eng.  and  Min.  J.  5b,  76—77. 

Tins  paper  contains  a  description,  with  full  results,  of  some 
practical  boiler  tests  of  some  samples  of  coal.  The  author 
points  out  the  mistake  in  supposing  that  the  results  obtained 
by  testing  coals  in  a  boiler  under  the  same  conditions 
represent  the  relative  values  of  the  same  coals  if  they  are  to 
be  used  for  a  different  kind  of  boiler  or  for  other  purposes. 
Moreover,  the  figures  obtained  in  tests  with  the  same  boiler 
under  the  same  conditions  and  with  the  same  fireman,  &c. 
are  likely  to  lead  to  erroneous  conclusions  unless  they 
are  corrected  by  the  "  efficiency  of  the  boiler "  as  shown 
during  those  tests.  The  first  tests  of  two  samples  of 
coal,  A  and  C,  gave  the  water  evaporated  at  100°  C.  per 
pound  of  coal  as  9*311  and  9'302  lb.  respectively — a  ratio 
of  100:99*9.  The  evaporation  per  pound  of  combustible, 
however,  was  10*167  and  10*311  lb.,  or  a  ratio  of 
98*60:100.  Evidently  the  conditions,  although  identical 
in  each  case,  were  more  favourable  to  sample  C  than  A. 
Consequently  if  the  conditions  were  such  that  the  efficiency 
of  A  was  equal  to  that  of  C,  then  the  corrected  value  of  C 
would  be  to  that  of  A  as  only  98*5:  100  obtained  as  follows — 

.*.  100  :  98*6  ::  99*9  :  98*50. 

A  second  set  of  tests  was  made  with  a  view  to  obtain 
increased  efficiency  by  reducing  the  grate  surface  to  such 
an  extent  that  the  ratio  of  heating  to  grate  surface 
was  raised  from  39*8  to  46*9:1.  The  actual  evaporation 
in  these  tests  was  for  A,  9*419  lb.,  and  for  C,  9*495  lb., 
or  an  apparent  relative  value  of  100:  100*81,  thus  in  this 
instance  showing  coal  C  to  be  superior  to  coal  A,  and 
reversing  the  result  of  the  first  test.  The  efficiency  of  the 
boiler  was  increased  in  each  case  to  10*214  and  10*466 
respectively,  or  a  ratio  of  97*59:  100.  Making  the  correction 
therefore  as  before — 

.*.  100  :  97*59  ::  100*81  :  98*36 

the  relative  value  of  C  to  A  becomes  98*36:100,  which 
agrees  well  with  the  corrected  figure  in  the  first  tests,  98*50. 
The  author  does  not  recommend  this  correction  as  always 
giving  the  practical  fuel  value  of  a  coal,  because  in  many 
cases  increased  efficiency  could  only  be  obtained  at  the 
expense  of  the  capacity  of  the  boiler.  He  suggests,  how- 
ever, the  following  rule: — "  If  in  a  comparative  test  of  two 
coals  of  approximately  similar  chemical  constitution,  the 
apparent  relative  fuel  value  as  shown  by  the  boiler  test 
differs  less  than  the  difference  of  boiler  efficiency  in  the  two 
tests,  then  the  apparent  relative  values  should  be  corrected 
for  the  difference  in  boiler  efficiency."  He  is  not  aware  of 
other  experimenters  havingmade  use  of  these  corrections,  but 
believes  that  within  the  above  limits  they  should  be  applied 
in  tests  made  for  commercial  purposes. — A.  W. 


On    the   Manufacture  and   Utility  of  Naphtha    Candles. 
Dingl.  Polyt.  .1.  276,  563—565. 

The  so-called  naphtha  candles  were  recently  shown  at  an 
exhibition  in  St.  Petersburg,  and  although  at  one  time  great 
hopes  were  entertained  of  them,  it  was  found  that  they  were 
not  suitable  for  use. 

They  consist  chiefly  of  a  mixture  of  ammonia-soap* 
stearic  acid,  and  mineral  oil,  this  mixture  becoming  a  solid 
mass,  which  can  be  moulded  into  candles.  Such  candles, 
however,  smell  unpleasantly,  as  the  mineral  oil  gradually 
evaporates  away.  The  candles  exhibited  were  made  from 
a  mixture  composed  of  65  per  cent,  of  stearic  acid,  30  per 
cent,  of  mineral  oil,  5  per  cent,  of  water,  and  about  0*  8  per 
cent,  of  ammonia.  An  analysis,  made  about  a  month  after 
the  candles  were  manufactured,  showed  from  10 — 12  per 
cent,  of  mineral  oil,  82 — 85  per  cent,  of  stearic  acid,  4  *  5 — 5 
per  cent,  of  water  and  0*6 — 0*75  per  cent,  of  ammonia.  To 
diminish  the  evaporation  of  the  mineral  oil  the  candles  were 
coated  with  various  kinds  of  varnishes,  but  this,  besides 
being  an  expensive,  was  not  a  satisfactory  device.  The 
appearance  of  the  candles  was  also  bad,  as  they  were 
yellow  coloured  with  white  spots.  They  burned  with  an 
unsteady  sooty  flame  and  satisfactory  photometric  observa- 
tions could  not  be  obtained. — W.  M. 


PATENTS. 
Improvements  in  the  Manufacture  of  Gas  for  Illuminating 
and   other   Purposes.     M.  H.  Strong.  Brooklyn,  U.S.A. 
Eng.  Pat.  2249,  June  9,  1877.     (Second  Edition.)     8rf. 

A  central  narrow  vertical  chamber  provided  with  a  hopper 
and  feeding  apparatus  at  the  top,  and  with  a  fire  grate  and 
closed  ash  pit  at  the  bottom,  communicates  over  a  baffle- 
wall  with  a  wide  chamber  filled  with  loose  brickwork,  the 
lowest  part  of  which  is  connected  with  the  chimney.  A 
shallow  chamber  likewise  provided  with  a  hopper  may 
optionally*  be  placed  on  the  other  side  of  the  central  chamber 
and  connected  with  it.  The  whole  mass  is  surrounded  with 
non-conducting  material  and  enclosed  in  a  metal  casing. 
The  central  chamber  is  heated  to  a  sufficient  temperature 
by  an  internal  fire  which  is  supplied  with  air  by  a  jet 
exhauster  in  the  chimney  and  by  a  properly  regulated  air 
passage  in  the  upper  part  of  the  chambers ;  the  air  supply 
is  then  cut  off  and  the  chimney  closed  by  a  valve ;  steam  is 
then  admitted  into  the  chimney  and  becomes  superheated 
in  the  regenerative  chamber.  Finely  ground  coal  or  liquid 
hydrocarbon  is  then  introduced  in  a  fine  shower  into  the 
central  chamber,  and  is  volatilised  and  acted  upon  by  the 
steam,  the  resulting  gases  are  further  "  carburised  "  by 
passing  through  the  bed  of  ignited  fuel  on  the  grate,  and  are 
drawn  off  by  a  pipe  opening  into  the  ashpit.  The  gases 
may  be  enriched  in  illuminating  constituents  by  passing 
them  up  again  through  bituminous  coal  supplied  into  the 
third  chamber  before  withdrawal. — S.  B.  A.  A. 


A  New  and  Improved  Carburetting  Apparatus  for  En- 
riching or  Generating  Illuminating  Gas  from  1  'olatile 
Liquid  Hydrocarbons.  H.  Howell  and  L.  Smith,  London. 
Eng.  Pat.  14,686,  September  18,  1889.     8</. 

The  apparatus  is  intended  for  automatically  impregnating 
coal  gas  or  air  with  hydrocarbon  vapour  so  that  the  mixture 
may  burn  without  smoke  or  smell  and  without  depositing 
the  enriching  vapours  under  normal  variations  of  temperature. 
It  consists  of  a  vertical  cylinder  divided  by  a  horizontal] 
partition  into  two  compartments,  the  upper  and  smaller 
forming  a  reservoir  for  the  hydrocarbon  and  the  lower 
constituting  the  enriching  chamber  ;  a  central  vent  pipe 
passes  through  the  partition  and  reaches  almost  to  the  lop 
and  bottom  of  the  apparatus,  and  a  syphon  having  its  mouth 
opening  near  the  bottom  of  the  upper  compartment  has  its 
longer  limb  either  turned  up  to  form  a  trap  or  projecting 
into  a  small  shallow  dish  immediately  under  (he  partition. 
The  enriching  chamber  contains  a  series  of  alternately 
convex  and  concave  perforated  partitions  covered  with 
some  absorbent  fabric  except  for  portions  of  their  surface 
at  the  circumference  and  centre  respectively.     A  shallow 
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annular  pan  is  fixed  near  the  bottom,  the  intervening  space 
being  occupied  by  incomplete  cylindrical  partitions  covered 
with  the  absorbent  fabric.  When  the  hydrocarbon  is 
charged  into  the  reservoir  it  is  conveyed  by  the  syphon  into 
the  shallow  dish  which  overflows  and  saturates  the  partitions, 
the  drainage  from  which  accumulates  in  the  lower  pan  which 
finally  overflows,  forming  a  well  on  the  floor  of  the  chamber 
(the  "  vent  well  ")  which  soon  seals  the  vent  pipe.  The 
syphon  then  ceases  to  act  and  the  reservoir  may  be  filled. 
Gas  or  air  is  admitted  above  the  vent  well,  passes  around  the 
cylindrical  partitions,  through  ths  central  space,  round  and 
between  the  convex  and  concave  partitions,  and  is  drawn 
off  from  the  upper  end  of  the  enriching  chamber.  As  soon 
as  the  liquid  in  the  vent  well  has  evaporated  sufficiently  to 
unseal  the  bottom  of  the  vent  pipe  the  syphon  again  acts 
and  the  partitions  are  drenched  with  the  liquid  from  the 
reservoir.  A  section  and  sectional  plan  of  the  apparatus 
arc  shown  in  the  specification. — S.  B.  A.  A. 


Improvements  in  Internal  Combustion  Regenerative  Thermo- 
motors  some  of  which  said  Improvements  are  Applicable 
to  Gas  and  Hut  Air  Engines.  J.  Hargreavcs,  Widnes. 
Kng.  Pat.  14,789,  September  19,  1889.  8rf. 
The  improvements  consist  in  the  first  place  in  the  use  of 
two  slide  valves  to  regulate  the  entrance  of  air  into  the 
air  pump,  its  passage  into  the  cooler  end  of  the  regenerator, 
and  the  exit  of  the  spent  gases  from  the  working  cylinder 
after  passing  through  the  regenerator,  the  slide  valves  being 
actuated  either  by  two  eccentrics  or  by  one  eccentric  with 
rooking  levers  operating  at  different  angles.  Secondly  it  is 
claimed  that  the  seats  of  slide  valves  may  be  kept  true  so  as 
not  to  require  frequent  re-surfacing,  by  coupling  the  slide 
stems  directly  to  the  eccentric  straps  or  levers  without 
pivoting,  the  slides  acquiring  in  this  way  an  oscillating 
lateral  motion  which  causes  them  to  wear  more  uniformly. 
Lastly,  to  prevent  the  accumulation  of  tarry  matter  in  the 
working  cylinder  of  thermo-motors  when  liquid  fuel  is  used, 
a  groove  is  formed  around  the  working  piston  at  the  point 
which  comes  opposite  the  scraper  when  the  piston  is  at  the 
inner  portion  of  its  stroke  and  the  scraper  is  made  with 
diagonal  passages  along  its  face  so  as  to  allow  any  accumu- 
lated matter  to  pass  through.  The  details  are  fully  illustrated 
in  the  specification.     (Compare  this  Journal,  1888,  30.) 

— S.  B.  A.  A. 


Improvements  in  the.  Manufacture  of  Illuminating  Gas. 
S.  Pitt,  Sutton.  From  E.  J.  Jerzmanowski,  New  York, 
U.S.A.     Kng.  Pat.  9733,  June  23,  1890.     6d. 

The  difficulty  generally  experienced  in  the  utilisation  of 
low-grade  illuminating  oils  such  as  crude  oil,  for  enriching 
gas  by  the  ordinary  process  of  conducting  the  gas  and  the 
illuminant  together  through  heated  "  fixing  retorts,"  is  that 
the  illuminant  comes  in  contact  with  surfaces  continually 
cooled  by  the  incoming  gas  and  is  therefore  less  thoroughly 
vaporised  and  more  likely  to  deposit.  In  the  present  inven- 
tion the  oil  is  conveyed  by  a  pipe  which  enters  the  retort  from 
the  discharging  end  and  passes  along  two-thirds  of  the 
leugth  of  the  retort  before  allowing  the  oil  to  escape  into 
the  interior.  The  heated  and  vaporised  oil  then  turns  back 
upon  its  course  together  with  the  gas,  and  passes  into  the 
delivery  pipes.  The  connections  are  such  that  the  oil  may 
be  heated  before  entering  the  retort  pipe  by  passing  through 
pipes  in  the  brickwork  around  the  retorts  or  through 
suitable  superheaters.  An  arrangement  of  steam  pipes  is 
shown  for  chilling  the  oil  supply  pipes  in  cases  of  over- 
heating and  for  keeping  the  pipes  clear. — S.  B.  A.  A. 


III.-DESTKUCTIYE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Apparatus  for  Fractional  Distillation  of  Crude  Naphtha 
and  Naphtha  Residue*.  Schuchow  and  Intschik.  Dingl. 
Polyt.  J.  276,  W)— 4fii;. 

The  apparatus  consists  of  a  boiler  A,  heated  from  below, 
and  of  a  vertical  series  of  pans  above,  the  current  of 
vapour  and  gases  rising  from  the  boiler  A,  through  the 
column  of  pans  in  a  zig-zag  manner,  meeting  all  along  its 
route  a  flow  of  liquid  crudenaphtha  entering  the  apparatus 
from  above  through  the  pipe  a.  This  liquid,  being  previously 
used  in  a  condenser  as  a  cooling  material,  is  already  warmed. 
Entering  through  the  pipe  ;'  it  falls  on  the  uppermost  pan,  then 
by  the  pipe  rf,  to  the  pan  next  below,  &c.     It  naturally  meets 


-' -. ■'< 


■  '  * '  *  'i— 


-Jh: 


Distillation  of  Crude  Naphtha. 

at  the  upper  end  of  the  apparatus  the  lightest  parts  of  the 
naphtha  vapour  from  the  boiler  A,  and  being  itself  here  the 
coldest  condenses  them.  The  lower  down  the  liquid  flows, 
the  higher  becomes  the  temperature  of  the  apparatus,  the 
heavier  are  the  gases  it  meets,  and  gradually  yields  its 
volatile  elements.  Thus  only  the  heaviest  part  of  this 
liquid  naphtha,  or  in  other  words  only  the  residues  reach 
the  boiler  A  by  the  pipe  d'.  On  the  other  hand,  this  very 
liquid  flow  serves  for  fractionating  off  the  vapour  rising 
from  A.  Entering  the  space  e,  the  latter  comes  into  contact 
with  the  bottom  of  pan  b,  cooled  by  its  liquid  contents, 
condenses  and  falls  on  the  tray,  and  flows  out  through/'y. 
Uneondensed  vapours  are  forced  to  dive  under  partition  g, 
into  the  mass  of  liquid  naphtha,  thus  heating  it,  yield- 
ing to  it  some  heavy  vapours  and  entering  the  space 
between  bv  rf2,  and  4» ;  here  again  it  comes  in  contact  with 
the  cooler  bottom  of  pan  62,  condenses  and  falls  on  the 
tray  rf2  and  flows  out  through  f.  Sec.  This  process  may 
be  continued  according  to  the  number  of  pans.  The  lightest 
gases  which  could  not  be  condensed  in  the  apparatus  are 
carried  away  through  the  pipe  j  and  condensed  separately. 
The  boiler  is  heated  by  pulverised  residues. 

The  principal  results  of  using  this  apparatus  in  practice 
are  as  follows  :  the  average  difference  of  temperature  between 
each    two   neighbouring   pans   is  30°  C,  which   makes  for 
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seven  pans  a  total  difference  of  210°  C.  at  the  upper  and 
the  lower  ends  of  the  apparatus.  Thus  it  may  contain 
at  the  same  time  the  lightest  and  the  heaviest  distillation 
products.  The  volume  of  the  daily  output  is  27  times  the 
capacity  of  the  apparatus,  which  makes  in  one  ease 
105,000  kilos.,  the  proportion  of  the  naphtha  residues  being 
only  40  per  cent.,  while  the  best  apparatus  in  common  use 
leave  not  less  than  CO  per  cent,  of  residues. — X.  W.  T. 


On  the  Condensation  of  Benzene  Vapour  and  of  Acetylene 

under  the  Influence  of  the  Glow-Discharge.    V.  Schutzeu- 

berger.  Compt  Rend.  HO,  889—892. 
Benzene  vapour  was  introduced  into  the  annular  space 
between  two  concentric  tubes  by  means  of  a  semi-capillary 
tube,  the  end  of  which  was  then  sealed  with  the  blow-pipe. 
A  slow  discharge  was  then  caused  to  pass  in  the  enclosed 
space  by  means  of  sulphuric  acid  electrodes  (as  in  the 
Berthelot  ozone  apparatus).  The  liquid  benzene  in  the 
bottom  of  the  tube  gradually  evaporated  and  condensed  on 
the  active  surfaces  in  the  form  of  a  layer  of  a  transparent 
light  yellow  substance.  Although  the  author  believes  that 
no  oxygen  was  present  in  the  tube  at  the  beginning  of  the 
experiment,  the  substance  contained  oxygen.  The  author 
concludes  that  glass  under  these  conditions  is  permeable. 
The  time  during  which  the  experiment  lasted  was  variable, 
the  inner  tube  often  breaking;  no  tube  withstands  the 
passage  of  the  current  for  more  than  six  hours  when  the 
annular  space  is  filled  with  benzene  vapour,  or  for  more 
than  a  few  minutes  when  the  space  is  entirely  exhausted. 

The  amount  of  oxygen  absorbed  varied  from  0'7  per 
cent,  to  7  per  cent,  of  the  product  formed  (12  analyses). 
In  one  case  the  deposit  on  the  internal  and  external  surfaces 
was  analysed  separately  and  gave  the  following  results  ; — 
Deposit  on  internal  surface,  C  =  90-54  per  cent.,  H  =  7 '30 
per  cent.,  O  =  2  •  10  per  cent. ;  deposit  on  external  surface, 
C  =  87  ■  14  per  cent.,  H  =  7  •  48  per  cent.,  O  =  7  •  0  per  cent. 

The  author  regards  the  following  experiment  on  acetylene 
as  conclusive.  The  annular  space  was  not  sealed  in  this 
case,  but  closed  by  a  surface  of  mercury.  A  volume  of 
250  cc.  of  the  gas  was  gradually  introduced  and  condensed 
by  means  of  the  glow  discharge  ;  the  residue  of  acetylene 
was  then  measured,  and  pure  dry  hydrogen  was  introduced 
and  the  glow  discharge  continued  for  12  hours.  At  the 
beginning  of  this  period  an  absorption  took  place  corre- 
sponding to  the  volume  of  the  acetylene  in  the  apparatus, 
after  which  no  further  absorption  was  observed. 

The  condensed  product  contained  C  =  75 '0  per  cent., 
H  =  8*9  per  cent.,  O  =  16- 1  per  cent.  This  corresponds 
to  an  absorption  of  2  centigrammes  of  water  from  the 
exterior.  This  product  does  not  absorb  oxygen  from  the 
air.  The  appearance  and  weight  of  the  glass  are  not  sensibly 
altered.  After  the  combustion  of  the  substance,  a  very 
slight  superficial  deposit  of  alkaline  salt  on  the  glass  is 
observed,  not  weighing  more  than  from  1  to  2  milligrammes. 

—P.  J.  II. 


The  Action  of  Lithan/e  on  Toluene:  Production  of  Benzene. 
C.  Vincent.    Compt.  Bend.  HO,  907—908. 

Behr  anil  Van  Dorp,  anil  after  them  Lorenz  (Her.  7,  109G) 
have  shown  that  stilbene,  diphenyl,  anthracene,  and  a  liquid 
hydrocarbon  are  produced  by  the  action  of  litharge  on 
toluene  at  a  dull  red  heat.  The  author  has  investigated  the 
reaction  at  different  temperatures.  The  apparatus  consisted 
of  a  long  iron  tube  heated  by  a  row  of  regulated  gas 
burners,  connected  to  a  condenser  and  a  wash-bottle  con- 
taining baryta  water.  The  iron  tube  was  filled  with  litharge 
in  scales,  and  toluene  was  introduced  drop  by  drop  into  the 
end  of  the  tube  until  all  the  litharge  was  reduced. 

The  author  obtained  the  following  results — 
(1.)  At  a  temperature  a  little  below  335°  (the  melting 
point  of  lead)  a  simple  oxidation  of  the  side  chain  took  place, 
giving  rise  to  benzene  and  carbonic  acid.  The  oily  liquid 
which  distilled  over  consisted  only  of  the  excess  of 
unattacked  toluene  mixed  with  10  per  cent,  of  its  weight  of 
benzene. 


(2.)  At  a  higher  temperature,  less  benzene  is  formed,  the 
chief  product  being  stilbene,  mixed  with  other  hydrocarbons. 
The  principal  reaction  is — 

2C61I6  .  (11,+  2  l»bO  =  (C,HS.CH)S  +  2  H,0  +  2  l'b. 

(3.)  At  a  low  red  heat,  besides  the  above  compouuds, 
their  condensation  products  are  also  formed  — diphenyl, 
pheuanthrene,  anthracene,  &c. 

(4.)  The  production  of  diphenyl  is  not  due  to  the  presence 
of  benzene  as  an  impurity  in  the  toluene,  but  to  the  benzene 
formed  by  the  reaction. — P.  J.  H. 


PATENT. 


A  A"«c  or  Improved  Process  for  the  Purification  of  Mineral 
Oils  and  for   Producing   Alcohol.     \V.  P.  Thompson, 

Liverpool.  Prom  P.  Maris,  l'aris.  France,  and  X.  Xotkin, 
Moscow,  Russia.  Eng.  Pat.  13,653,  August  29,  1889.  6d. 
Naphtha  and  mineral  oils  are  usually  purified  by  means 
of  strong  sulphuric  acid,  whereby  a  "black  acid  pitch"  is 
obtained.  The  inventor  proposes  to  make  use  of  this  "  pitch  " 
by  mixing  with  it  various  vegetable  matters,  BUch  as  wood, 
straw,  paper,  &c,  which  yield  glucose  when  acted  on  by 
sulphuric  acid.  These  vegetable  matters  are  either  intro- 
duced into  the  oil  before  treatment  with  acid  or  incorporated 
with  the  "  pitch "  thus  produced.  The  mixture  is  then 
treated  with  boiling  water  for  some  time,  the  solution 
neutralised,  filtered,  concentrated  and  fermented.  The 
inventor  also  proposes  to  use  the  pitch,  as  usually  obtained, 
for  absorbing  ethylene  from  illuminating  gas,  thus  forming 
ethyl  sulphuric  acid,  which  when  distilled  with  water  yields 
alcohol  aud  sulphuric  acid. — A.  L.  S. 


IV.-COLOUKING  MATTERS  AND  DYES. 

The  so-called  Trisulphonic  Acid.     C.  Loring  Jackson  and 
G.  T.  Hartshorn.     Ber.  23,  2143. 

The  authors  formerly  reported  the  discovery  by  them  of  a 
method  of  preparing  aniline  trisulphonic  acid  (this  Journal, 
1888,  669).  They  now  find  to  their  surprise  aud  sorrow 
that  what  they  obtained  was  simply  sulphanilic  acid,  aud 
that  consequently  aniline  trisulphonic  acid  has  yet  to  be 
discovered. 


Homofluorescein.     E.  Grimaux.     Compt.  Ken  1.  HO, 
1074—1076. 

On  heating  a  mixture  of  orcinol,  chloroform,  and  soda, 
Schwartz,  in  1880,  obtained  a  crystalline  compound  to 
which  he  assigned  the  formula  tV,H|,0,.  regarding  it  as 
trimethylfluoresceln,  a  homologue  <<(  BuoresceTn,  which  he 
named  homofluorescein.  Schwartz  assumed  that  the  body 
was  formed  by  the  condensation  of  1  mol.of  mcthylphthalic 
acid  with  2  mols.of  orcinol.  the  methylphthalic  acid,  accord- 
ing to  his  view,  being  produced  by  tlie  replacement  of  two 
( ill  groups  in  orcinol  by  two  COOH-groups — a  view  which 
seems  to  the  author  difficult  of  acceptation,  as  he  considers 
that  the  reaction  would  agree  better  with  the  formation  of 
an  aurin  of  the  empirical  formula  t'o-JI,,!),  and  the  con- 
stitution— 


<'J1,U-'H3)<°H 
■{■  C,H,(CHS)<0H 

V6H,(Clf,)<gH 


OH 


/C6H5(CH,)<() 
(HO)Cf  C6HS(CHS)<£ 

'      "^'H;,)<OH 


As  N'encki  in  1882,  by  acting  on  orcinol  with  formic 
acid  and  zinc  chloride,  prepared  an  aurin  of  the  above 
constitution,  the  author  concluded  that  Schwartz's  homo- 
fluorescetn    and    this    body    must    be    identical,  and    made 
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experiments  to  prove  that  such  was  the  case.  Schwartz's 
compound  was  prepared  by  the  published  method,  being 
obtained  in  the  form  of  the  soda-derivative,  which  was  twice 
crystallised  from  acetic  acid ;  red  needles  with  green  reflex 
were  so  obtained,  containing  acetic  acid  of  crystallisation  ; 
on  drying  at  100°  the  compound  lost  31  3  per  cent,  of 
acetic  acid,  Schwartz  giving  the  loss  at  31 '4  to  31  •  7  per 
cent.  Nencki's  orcinol-aurin  was  crystallised  in  a  similar 
way  from  acetic  acid,  needles  of  precisely  the  same  appear- 
ance as  Schwartz's  compound  being  obtained  ;  ou  drying 
at  100°  they  lost  32  2  per  cent,  of  acetic  acid.  The  two 
compounds  were  now  closely  examined,  identical  reactions 
being  in  all  cases  observed,  for  example,  both  compounds 
melt  at  300° ;  heated  in  test  tubes,  both  compounds  at  a 
high  temperature  decompose  with  separation  of  carbon  and 
evolution  of  red  fumes  ;  both  yield  barium  salts  sparingly 
soluble  in  cold  water ;  the  alkaline  solutions  of  both 
compounds  are  intensely  fluorescent. 

The  compound  obtained  by  Schwartz  by  nitrifying 
homofluorescein  and  acting  ou  the  nitro-derivative  with 
ammonia,  and  to  which  that  chemist  gave  the  formula 
CaHjoNmOm.  assuming  that  it  was  a  pentanitrodiazoamido- 
compound,  when  referred  to  the  aurin-type,  will  be  seen  to 
be  a  hexanitrodiamido-derivative  of  orcinol-aurin  of  the 
formula  Co2Hln(NO,)6(NH,,).,0:i.H:.0,  Schwartz's  analytical 
figures  confirming  this. 

Using  resorcinol  in  place  of  orcinol  in  Schwartz's  experi- 
ment a  red-brown  solution  is  obtained,  from  which  acids 
precipitate  a  yellow  powder  identical  with  the  resaurin 
prepared  by  Neneki  by  heating  together  to  140°  resorcinol, 
formic  acid,  and  zinc  chloride. 

It  is  interesting  to  note  that  whilst  the  alkaline  solutions 
of  resorcinol-aurin  are  devoid  of  fluorescence,  those  of  the 
corresponding  orcinol-compound  are  extremely  fluorescent, 
but  conversely,  whilst  resorcinol-phthalein  in  alkaline 
solution  is  richly  fluorescent,  orcinol-phthalein,  as  stated 
by  E.  Fischer,  is  non-fluorescent. — E.  B. 


On  Amethylcamphophenolsulphone  and  its  Tetra-nilro 
derivative :  a  Yellow  Colouring  Matter.  P.  Cazeneuve. 
Compt.  Rend.  HO,  961—964. 
In  a  previous  note  (this  Journal,  1890,  647  ;  see  also  1889, 
815)  a  certain  class  of  camphor  derivatives  called  campho- 
sulphophenols  was  described.  The  first  member  of  the 
series  yields,  on  splitting  off  the  methyl  group,  the  body 
amethylcamphophenolsulphone.  This  body  is  also  formed 
according  to  the  equation — 

■      C1(1H15C10  +  S04H2  =  C9H12(S02)(OH)20  +  CH3C1. 

The  substance  crystallises  in  white  scales,  soluble  in 
water  and  alcohol,  insoluble  in  benzene,  ether,  chloroform, 
and  carbon  disulphide.  It  contains  two  hydroxyl  groups, 
the  one  phenolic,  the  other  corresponding  to  a  secondary 
alcohol.  Baryta  water  gives  a  precipitate  corresponding 
to  the  formula — 


C9H12S0J       \BajO 


A  monacetic  ester  is  obtained  by  heating  to  ebullition 
with  acetic  anhydride ;  the  diacetic  ester  by  boiling  for  an 
hour  with  acetic  anhydride  and  sodium  acetate.  Heated 
with  phenylhydrazine  on  the  water-bath,  a  liquid  compound 
(difficult  to  purify)  is  slowly  formed.  Hence  it  follows  that 
the  ketonie  group  of  camphor  still  persists  in  this  compound. 

Added  gradually  to  five  parts  of  fuming  nitric  acid  at  a 
temperature  of  from  0°  to  10°  the  body  dissolves  without  any 
evolution  of  gas.  A  precipitate  forms  on  addition  of  iced 
water  which,  on  recrystallisation  from  alcohol,  was  found  to 
be  the  tetrauitro  derivative,  C9H10(N().,)4SO^()3,  or  more  pro- 
bably C9H9(N02)3(S02XOH)(ONO„)b.  This  body  is  only 
slightly  soluble  in  water,  more  soluble  in  alcohol.  It  melts 
at  "87°  and  solidifies  at  80°.  It  distils  above  200°,  but  not 
without  decomposition,  and  explodes  when  projected  into  a 
red  hot  crucible.  It  is  a  dibasic  acid,  and  gives  crystalline 
salts  of  an  orange-yellow  colour,  all  of  thorn  soluble,  even 
those  of  the  alkaloids.     The  barium  salt  has  the  formula — 

C9H8(N02))(SO„)(OBa)  (ONOo)( ) 
I  I 


It  is  obtained  in  orange  crystals  containing  two  molecules 
of  water  ;  the  water  maybe  driven  off  at  100°,  leaving  a 
red  anhydrous  salt  of  the  colour  of  chromic  acid,  which 
readily  absorbs  moisture  from  the  air  and  again  becomes 
orange  yellow.  The  nitro  body  and  all  its  salts  dye  wool 
and  silk  of  a  splendid  yellow  or  orange  colour  without  the 
use  of  a  mordant.  It  is  the  first  nitro  colouring  matter  of 
the  terpene  series,  of  which  the  fundamental  hydrocarbon 
can  only  be,  according  to  the  author,  a  hydride  of  propyl- 
benzene. — P.  J.  H. 


PATENTS. 

A  New  Manufacture  of  Violet  and  Blue  Azo  Dyes. 
H.  J.  Haddan,  London.  From  the  "  Farhenfabriken 
vorm.  F.  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng. 
Pat.  9510,  August  10,  1885;  amended  March  27, 
1890.     6rf. 

The  patentee  confines  himself  to  the  use  of  the  tetrazo- 
compound  of  ortho  tolidine  in  the  production  of  the  above 
colouring  matters  (see  this  Journal,  1886,  427). — O.  H. 


Improvements  in  the  Manufacture  of  Azo  Dyes.  J.  Y. 
Johnson,  London.  F'rom  the  "  F'arbenfabrikeu  vorm.  F. 
Bayer  and  Co.,"  Elberfeld,  Germany.  Eng.  Pat.  14,424, 
November  24,  1885;  amended  March  27,  1890.     6d. 

Thk  patentee  disclaims  "  the  use  of  the  Alpha-mono-sulpho 
acid  and  the  Gamma-disulpho-acid  of  Beta-naphthylamine ; " 
also  the  use  of  "  benzyl  ethers  of  the  diamidophenols  "  as 
stated  in  the  first  claim,  restricting  himself  to  the  "ethyl 
methyl  or  amyl  ethers."  Compare  the  abstract  of  original 
specification,  this  Journal,  1886,  428. — O.  H. 


The  Production  of  Paranitrobenzyl-sulpho  Acid,  and  also 
Azo  Colouring  Matters  from  the  Amidobenzylsulpho 
Acid  corresponding  to  this  Nitre-compound.  A.  Hang, 
Leeds.  From  Dahl  and  Co.,  Barmen,  Germany.  V.ug. 
Pat.  7588,  May  7,  1889.     Reprint,     id. 

This  specification  has  already  been  abstracted  (this  Journal, 
1889,  611).  The  amendment  made  by  order  of  the  Comp- 
troller prior  to  the  sealing  of  the  patent  is  to  the  effect  that 
the  patentee  is  "  well  aware  that  it  has  been  previously 
proposed  to  use  sulpho  acids  of  amines  in  the  production  of 
mixed  azo  colours." — T.  A.  L. 


The  Preparation  of  New  Sulphonic  Acids  suitable  for  the 
Manufacture  of  Colouring  Matters.  The  Clayton 
Aniline  Co.,  Limited,  and  C.  Dreyfus,  Manchester. 
Eng.  Pat.  10,934,  July  6,  1889.     6rf. 

A  method  for  the  production  of  sulphonic  acids  from 
phenyl-  and  toIyl-3-naphthylamine.  Zimmer  (Ger.  Pat. 
45,940)  describes  the  production  of  a  new  sulphonic  acid  of 
pheiiyl-/3-naphthylamine.  This,  according  to  the  present 
specification,  is  a  mixture  of  two  monosulphonic  acids  which 
can  be  separated  by  the  difference  in  solubility  of  their 
ammonium  salts  in  water.  The  less  soluble  one  called 
the  A  acid  forms  a  sodium  salt  crystallising  in  needles  free 
from  water,  which  do  not  dissolve  to  fluorescent  solu- 
tions in  water  or  alcohol,  whilst  the  more  soluble  one  called 
the  B  acid  forms  a  sodium  salt  crystallising  in  plates  con- 
taining 3  molecules  of  water,  soluble  in  water  or  alcohol 
to  fluorescent  solution,  100  kilos,  of  phenyl-0-naphthyl- 
amine  are  dissolved  in  400  kilos,  of  sulphuric  acid  mono- 
hydrate  below  50°  t '.,  and  allowed  to  stand  two  days  at 
15° — 20D.  The  melt  is  then  poured  into  1,600  litres  of 
water  and  boiled  till  the  sulphonic  acids  separate  out  as  a 
granular  powder.  The  precipitate  is  filtered  off,  washed  and 
suspended  in  1,600  litres  of  water,  sufficient  ammonia  being 
added  to  dissolve  it.  After  filtering,  the  solution  is  allowed  to 
cool,  when  the  ammonium  salt  of  the  A  acid  separates  out. 
A  further  quantity  can  be  obtained  by  evaporating  the 
liquor  to  one  quarter  its  bulk.  The  sodium  salt  of  the  B 
acid    is    precipitated   from  the  filtrate   by  the.   addition  of 
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caustic  soda  or  sodium  chloride.  The  quantities  of  the  two 
aeids  vary  according  to  the  temperature.  The  lower  the 
temperature  the  larger  the  quantity  of  the  A  acid.  Under 
tin  conditions  above-mentioned  about  2  parts  of  A  and 
:i  parts  of  Bare  obtained.  In  a  similar  manner  two  isomeric 
acids  are  obtained  from  o-tolyl-/3-iiaphthyIainine,  which  can 
be  Separated  by  means  of  the  calcium  salts. — T.  A.  L. 


Improvements  in  the  Production  of  Oranye-Red  Colouring 
Matters  from  Flavopurpurin.  0.  Imray,  London. 
From  the  "Farbwerke  vormals  Meistcr,  Lucius  and 
Briining,"  Hochst-on-t he-Maine,  Germany.  Eng.  Pat. 
11,606,  July  22,  1889.     Gd. 

A   process   for   the    production   of   two   nitro-compouuds 
designated  a  and  $  from  flavopurpurin — 

,CO 


C6Ha(OH) 


CO 


C0H,(OH)2 


The  decompound  is  produced  by  the  action  of  nitric  acid  on 
flavopurpurin  in  presence  of  concentrated  sulphuric  acid, 
whereas  if  glacial  acetic  acid  be  used  the  product  will  be 
the  3-compound,  the  latter  beiii£  a  valuable  colouring 
matter  and  preferable  to  jS-nitru-alizarin  on  account  of  its 
dyeing  a  yellower  shade.  It  is  obtained  by  mixing  1  kilo. 
of  finely  powdered  flavopurpurin  with  4 — 5  kilos,  of  glacial 
acetic  acid,  heating  the  mixture  to  30° — 35°  C.  and  slowly 
adding  0"45  kilo,  of  nitric  acid  containing  60  per  cent,  of 
HX( ),.  The  temperature  is  then  raised  to  40° — 45°  for 
about  an  hour  when  the  nitro-flavopurpurin  is  filtered  off 
and  washed.  It  dissolves  with  difficulty  in  ordinary  solvents 
but  crystallises  from  glacial  acetic  acid  in  ochre-yellow 
needles  of  melting  point  265°.  It  dyes  an  orange  tint  on 
fibres  mordanted  with  alumina.  On  reduction  it  is  con- 
verted into  the  corresponding  amido-compound  which 
crystallises  from  acetic  acid  in  brownish  crystals  and  the 
salts  of  which  are  decomposed  by  washing  with  water. 

— T.  A.  L. 

An    Improved   Manufacture    of  Compounds  for    Dyeing, 

Consisting  of  a  Mixture  of  Nitrite  with  Basic  Amido- 

azo     Compounds,    or     with    the    Nitro-Compounds    of 

Aromatic  Monamines  in  the  Fonn  of  a  Paste,  and  the 

Application  of  such  Paste  for  Diazotising.      O.  Imray, 

London.       From     the    "  Farbwerke     vormals    Meistcr, 

Lucius  and   Briining,"   Hochst-on-the-Maine,    Germany-. 

Eug.  Pat.  12,031,  July  29,  1889.     Gd. 

Tin:  patent  describes  the  production   of  a    paste   for   the 

use  of  dyers  consisting  of  a  mixture  of  equal  molecules  of 

nitrite   and   of    one    of    the   following    bases,    amido-azo- 

benzene,  amido-azo-toluene,  amido-azo-xylene,  m-mtraniline, 

p  nitraniline,  or  m  nitro-p-toluidine.     For  the  formation  of 

azo-eolouring  matters  on  the  cotton  fibre  it  is  only  necessary 

that  the  component  which  is  not  to  be  diazotised  should  be 

first  fixed  on  the  tibre  and  the  material  then  passed  through 

the  diazo-bath  obtained  by  adding  the  paste  above  described 

to  a  slight  excess  of  hydrochloric  acid. — T.  A.  L. 


Improvements  in  or  Connected  with  the  Manufacture  and 
Production  of  Colouring  Matters  or  Dyesluffs.     B.  Will- 
cox,    London.      From    the   "  Farbenfabriken    vorm.    F. 
Bayer  and  Co.,"  Elberfeld,  Germany.     Eng.  Pat.  13,665, 
August  29,  1889.     Gd. 
The  two  naphthol  disulphonie  acids  described  in  Ger.  Pats. 
In, .',71  and  44,079,  when  fused  with   potash   or   soda  yield 
dilivdroxynaphtlialeneiuonosiilphoiiic  acids  and  trihydroxy- 
naphthalenes,     These   substances   combine   in   an  alkaline 
solution  with  the   salts  of  diazo   and  tetrazo  compounds, 
yielding  a  variety  of  azo-colouring  matters. — T.  A.  L. 


Improvements    in     the     Manufacture    and     Production    of 

<  'olouring  Matters  or  Dyestuffs.     The   Clayton  Aniline 

t  ...,  Limited,  P.  Brunner  and  .1.  Hall,  Manchester.     Eng. 

Pat.  14,207,  September  9,  1889.    Gd. 

The  bases  obtained  by  the  action   of  sulphur  on  p-toluidine 

arc   dissolved  in  sulphuric  acid  and  diazotised  with  sodium 


nitrite  in  sulphuric  acid.  This  solution  is  then  combined 
with  an  alkaline  solution  of  the  sodium  salt  of  the  Bulphonic 
acids  of  the  above-mentioned  bases,  and  the  whole,  after 
being  stirred  for  some  time,  is  raised  to  the  boil.  From  the 
solution  thus  obtained  the  colouring  matter  is  precipitated  by 
adding  salt,  filter-pressed  ami  dried.  It  dyes  unmordanted 
cotton  yellow.  The  yellow  solution  is  turned  deep  red  by 
the  addition  of  an  excess  of  caustic  soda.  In  place  of  the 
I  lasts  lirst  mentioned  the  sulphonic  acids  may  be  employed 
iu  a  similar  manner. — T.  A.  L: 


Improvements  in  the  Manufacture  and  Production  of 
Disazo  Colouring  Matters.  J.  Y.  Johnson,  Loudon. 
From  the  "  Badische  Anilin  und  Soda  Fabrik,"  Ludwigs- 
haven,  Germany.  Eng.  Pat.  14,222,  September  9,  1889.  Gd. 

The  colouring  matter  described,  which  dyes  unmordanted 
cotton  salmon  to  orange-brown  shades,  is  produced  by-  the 
action  of  phosgene  on  />-aruido-benzene-azo-uaphthionic  acid, 
and  has  the  formula — 


CO 


XH.C6H4.N:N.C10H5(NH.,)S(  1,11 


\ 


NH  .C6rL, .  X :  X .  C10H5(XH2)SO,II 


The  following  method  is  giveu  for  its  preparation  : — 1 J  kilos, 
of  finely  -  powdered  ^-amido  -  acetauilide  are  dissolved  iu 
45  kilos,  of  hydrochloric  acid  (containing  32  per  cent,  of 
HC1),  200  litres  of  water,  and  200  kilos,  of  ice,  and  diazotised 
with  7  kilos,  of  sodium  nitrite  in  21  litres  of  water.  The 
diazo  solutiou  is  run  into  360  litres  of  water  containing 
31  kilos,  of  sodium  naphthionate  and  36  kilos,  of  calcined 
soda.  When  the  azo  compound  is  completely  formed  it  is 
filtered  off  and  boiled  for  some  time  with  dilute  caustic  soda. 
By  this  means  the  acetyl  group  is  split  off,  and  the  sodium 
salt  of  p-amido-benzene-azo-naphihionie  acid  is  formed 
and  crystallises  out  on  cooling,  when  it  is  filter-pressed. 
To  convert  it  into  the  disazo  compound  it  is  suspended  in 
450  litres  of  water,  600  kilos,  of  ice  are  added,  and  phosgene 
passed  through  the  liquid  until  it  shows  an  acid  reaction. 
The  colouring  matter  which  is  insoluble  in  the  acid  liquid 
separates  out,  and  after  filter-pressing  is  mixed  with  sufficient 
sodium  carbouate  to  convert  it  into  the  sodium  salt,  and 
dried.— T.  A.  L. 


Improvements  in  the  Manufacture,  Production  and  Appli- 
cation of  Colouring  Matters.  B.  Willcox,  London. 
From  the  "Farbenfabriken  vorm.  F.  Bayer  and  Co.," 
Elberfeld,  Germany.  Eng.  Pat.  14,230,  September  9, 
1889.     Gd. 

Mono-  and  di-nitroso  compounds  of  the  dihvdroxynaphth 
lenes  are  produced  by  the  action  of  nitrous  acid  on  the  latter, 
and  yield  colouring  matters  which  dye  mordanted  fibres. 
The  employment  of  the  (1:8)  dihydrow  naphthalene  is 
disclaimed.  An  aqueous  solution  of  10  kilos,  of  (j81,  #4) 
dihydroxynaphthalene  (obtained  by  fusing  |8-naphthol- 
£-sulphonic  acid  (Sehiiffer)  with  potash)  in  dilute  alkali,  is 
treated  with  4-5  kilos,  of  sodium  nitrite,  cooled  with  ice  and 
acetic  acid  run  in  until  the  yellow  nitroso  compound  is 
completely  formed.  This  is  then  salted  out,  filtered,  and  used 
as  a  paste.  Wool  mordanted  with  aluminium  sulphati  .  when 
boiled  with  it,  is  dyed  a  deep  dark  brown  to  a  black.  For 
cotton-printing  chromium  acetate  is  preferably  used. 

— T.  A.  L. 


Improvements  in  the  Production  of  Amido-o.vy-nuphthalm 
Disulphonie  Ac  ill  and  of A  miiin-ilio.ri/- naphtha/ in  Mono 
sulphonic  Acid,  and  the  Manufacture  of  their  IJiuzn- 
COmpoUnds,  ami    if  Azo    Colouring    Matters    tlicrtfionl. 
().   Imray.    London.       from    the     "  Farbwerke    vnrmals 
Meistcr.    Lucius    and    Briining,"     Hoehst-on-thc-.Maiue, 
Germany.      Eng.  I'at.  15,175,  September  26,  1889.     Gd. 
Bv  fusing  the  /9-naphthylamine-trisulphonic  acid  correspond- 
ing to  the  /3-naphthol-trisulphonic  acid  described  in   Lag- 
I'at.  2544  of  1882,  with  caustic  alkalis,  two  of  the  sulphonic 
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groups  may  be  successively  replaced  by  hydroxyl,  forming, 
firstly,  amido-hydroxyuaphthalene  disulphonic  acid,  and 
secondly,  amido-dihydroxynaphthalene  monosulpbonic  acid. 
Both  these  compounds  may  be  diazotised  and  combined 
with  phenols  or  amines,  or  they  will  react  with  tetrazo 
compounds,  yielding  colouring  matters  in  both  cases. 

— T.  A.  L. 


Improvements  in  the  Production  of  Amido-naphthol-mono- 
sulphonic  Acids,  and  the  Manufacture  of  their  Diazo 
Compounds  and  Azo  Colouring  Matters  therefrom. 
O.  Imray,  London.  From  the  "  Farbwerke  vormals 
Meister,  Lucius,  and  Briining,"  Hochst-on-the-ilaiue, 
Germany.     Eng.  Pat.  15,176,  September  26,  1889.     6<i. 

Thk  /3-naphthylamine  disulphonic  acids  corresponding  to 
the  3-naphthol  disulphonic  acids  R  and  Y  described  in  Eng. 
Pat.  1715  of  1878,  when  heated  with  caustic  alkalis  to 
200° — 280°  yield  amido-naphthol-monosiilphonic  acids 
which  differ  from  the  isomeric  acids  hitherto  known  in  that 
they  yield  diazo  compounds.  The  acids  can  also  be  com- 
bined with  various  tetrazo  compounds,  giving  blackish- 
violet  to  blue-black  dyestuffs.  The  following  table  gives 
some  of  the  reactions  of  the  two  acids  produced : — 


— 

R. 

Y. 

Solution  of  neutral 
salts  in  water. 

Violet  fluorescence. 

Blue. 

With  ferric  chloride. 

Dark  blue  coloura- 
tion, turning  to 
dun  colour. 

Dirty  claret-red 
colouration. 

With  chloride  of 
lime. 

Light  yellowish 

brown  colouration, 

which  disappears 

rapidly  on  adding 

an  excess. 

Dark  reddish  brown 

colouration,  which 

disappears  gradually 

on  adding  an 

excess. 

Diazo  compound. 

Reddish  orange. 

Canary  yellow. 

Combination  of  the 
diazo  compound 

with  R  salt*  in  an 
alkaline  solution. 

Claret  red. 

Violet-black. 

R  salt  is  the  sodium  salt  of  /3-naphthol  disulphonic  acid. 

— T.  A.  L. 


Improvements  in  the  Manufacture  of  Colouring  Matters  or 
Dyes.  A.  Remy,  R.  Kramer,  and  W.  Herking,  Neuwied- 
Weissenthurm,  Germany.  Eng.  Pat.  8389,  May  30, 
1890.     \d. 

A  process  for  the  precipitation  of  the  metallic  double  salts 
of  the  alkylated  and  non-alkylated  mono-  and  diamido- 
beuzopheuones  and  their  sulphonic  acids,  and  also  of  the 
tetra-alkylated  diamidothiobenzophenones  by  dissolving 
them  in  hot  weak  acid,  adding  metallic  salts,  such  as  zinc 
chloride  or  common  salt,  and  allowing  the  solution  to  cool. 
These  double  salts,  or  the  original  ketones,  are  then  to  be 
reduced  with  zinc  and  hydrochloric  acid,  and  the  hydrols 
thus  formed  are  precipitated  as  double  metallic  salts  by 
means  of  zinc  chloride  and  common  salt,  giving  colouring 
matters  which  dye  cotton  mordanted  witli  tannin  and  tartar 
emetic  blue  to  reddish-violet  shades.  Further,  the  hydrols 
may  be  employed  as  dyestuffs  in  an  alcoholic  solution  by- 
using  them  together  with  a  mineral  or  organic  acid. — T.  A.  L. 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

Thermo-Chemical  Investigations  on   Textile  Fibres  (  Wool 
and  Cotton),     L.  Yiguon.     Compt.  Rend.  HO,  909 — 910. 

The  author  who  has  previously  shown  the  value  of  thernio- 
chemical  investigations  in  the  case  of  silk  (this  Journal, 
1890,  771),  now  applies  the  same  method  to  wool  and 
cotton. 

The  absolute  weight  of  each  sample  of  cotton  wool  and 
cotton  thread  was  determined  by  drying,  and  it  was  afterwards 
exposed  to  the  air  of  the  laboratory  so  that  it  might  take  up 
its  normal  amount  of  moisture  and  acquire  the  temperature 
of  the  calorimeter.  It  was  then  plunged  into  the  calorimeter 
and  the  evolution  of  heat  observed. 

Wool. — Unspun  wool  and  wool  in  threads  was  treated  by 
potash,  soda,  hydrochloric  acid  and  sulphuric  acid. 

The  weight  of  substance  taken  varied  from  10  to  12grms. ; 
the  volume  of  the  reagent  was  in  all  cases  500  cc. 

In  every  case  a  distinct  evolution  of  heat  took  place  which 
ceased  after  live  minutes.  The  results  have  been  calculated 
for  100  grnis.  of  substance  and  also  for  a  molecular  formula, 
C88HH9N27027S3(=  2,111). 


Quantities   of  Heat  Expressed    in  Calories  evolved  by   Treating  Wool   with   Different  Reagents  at 

a  Temperature  of  11°— 12°  C. 


Reagent. 


Woollen  Thread,  Unbleached. 


For  100  Grins. 


KHO  (1  litre  ■=  KHO) I'M 

NaHO  (1  litre  =  NaHO) 1-15 

HC1  (1  litre  =  HC1) 0'95 

H2SO,  (1  litre  =  }  H2S04) ,  0'99 


For 

CggH  nflN27027S3. 


Unspun  and  Unbleached  Wool. 


For  100  Grms. 


2f50 
24-30 

20 '05 
20-90 


1-87 

1-10 

roo 

1-05 


For 
C&sHugN^O^Sa. 


28-90 
23-20 
21-10 
22-20 


Considering  the  difficulty  of  the  experiment,  these  figures  i   was  taken  and   immersed  in  500  ec.  of  the  solution  of  the 

agree  remarkably  well.  reagent.     Cotton   is  permeated  by  the  liquid  more   slowly 

Cotton. — Unbleached  cotton  thread  and  bleached  cotton  than  wool,  nevertheless,  by  agitation,   the   total  evolution 

wool  were  experimented  on.     A  weight  of  from  9  to  13  grms.  of  heat  was  made  to  take  place  in  from  7  to  8  minutes. 


s;,; 
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QUANTITIES    OF    IlKAT    (EXPRESSED    IX    CALORIES)  EVOLVED    BY    TltEATIXG    CoTTOX    WITH    VARIOUS    REAGENTS    AT    A 

Temperature  op  11°— 12°  C. 


Reagents. 


Cotton  Thread,  Unbleached. 


ForlOOGrms.  C6H,oOs. 


KHO(l  litre  =  KHO).... 
XaHO  (llitro  =  XaHO)  . 

HC1  (1  litre  =  HC1) 

H2SO,  (1  litre  =  i  H2SO.) 


0-80 
0-65 
0-40 
0-38 


rso 

1-05 
0-65 
0-60 


Cotton  Wool,  Bleached. 


For  100  Grms.         For  C,HuO: 


1-40 
1-35 
0-40 
0-36 


2*27 
2  "20 
0-65 
0-58 


Bleached  cotton  evolves  more  heat  with  the  alkalis 
than  unbleached  cotton.  This  is  probably  due  to  the 
formation  of  oxy-cellulose  during  the  bleaching. 

The  author  proposes  to  show  in  a  future  note  how  these 
and  further  results  bear  on  the  theory  of  dyeing. — P.  J.  II. 


a  straining  process,  gauze,  wircwork,  grids,  &c.  being 
introduced  into  various  parts  of  the  channel  for  this  pur- 
pose. The  abrupt  changes  of  direction  may  practically  be 
applied  by  giving  the  closed  conduit  a  zig-zag  form. — H.  S. 


PATKXTS. 


An  Improved  Method  of  Treating  Cotton  Fibres,  o> 
Musses  of  Cotton  Fibres  Preparatory  to  being  Worked 
Up  or  Made  into  Yarns  for  Weaving  or  Manufacturing 
Purposes,  applicable  also  to  Fibres,  Animal  or  Vegetable, 
other  than  Cotton.  R.  S.  Burn,  Stockport.  Eng.  Pat 
9904,  June  17,  1889.      lid. 

The  object  of  this  invention  is  to  subject  compressed  masses 
of  fibres,  especially  raw  cotton  as  taken  from  the  bales,  to 
the  action  of  currents  of  air  or  of  "  aeriform  fluids  "  at 
pressure,  in  order  to  loosen  them,  &c.  This  has  hitherto 
generally  been  done  in  various  ways,  viz.,  by  beating, 
blowing  and  scutching  machines,  and  the  principle  of  this 
invention  is  to  avoid  as  completely  as  possible  such  rough 
and  harsh  treatments  which  are  injurious  to  the  fibres. 
The  cotton  taken  from  the  bales  is  brought  into  chambers, 
the  inner  walls  of  which  have  either  a  smooth  or  a  corru- 
gated or  ribbed  surface  which  the  author  proposes  in  some 
cases  to  cover  with  vulcanised  india-rubber  or  other  strong 
but  soft  and  elastic  material.  This  serves  to  make  the 
concussions  between  walls  and  fibres  as  little  injurious  to 
the  latter  as  possible.  The  form  of  the  chambers  is  that 
of  a  cylinder  or  of  a  truncated  cone.  When  the  fibres  are 
placed  into  the  chambers,  strong  currents  of  air  are  pro- 
duced in  the  chambers  in  various  directions,  and  these  currents 
of  air,  by  producing  a  quick  and  violent  motion  of  the  mass*  s 
of  fibres,  open  them  up.  A  pressure  of  several  atmospheres 
may  first  be  applied,  but  as  the  process  of  treatment  goes 
on,  and  the  masses  of  fibres  become  more  and  more 
separated,  and  take  a  light  feathery  free  and  open  form,  the 
pressure  is  gradually  reduced  so  that  dust,  dirt  and  other 
impurities  may  fall  to  the  bottom  of  the  chamber,  whilst 
the  fibres  are  removed  from  the  chamber  by  a  gentle  current 
of  air  which  drives  them  through  a  tube  at  the  top,  the 
valve  of  which  has  been  opened  for  the  purpose.  The 
time  of  treatment  and  pressure  vary  according  to  the 
nature  of  the  masses  of  fibres  to  be  operated  upon. 

Instead  of  air  at  ordinary  temperature  it  may  be  useful 
in  some  eases  to  apply  currents  of  hot  air  or  of  gases  which 
have  a  bleaching  or  purifying  effect  upon  the  fibres. — H.  S. 


Improvements  in  the  Cleansing  or  Washing  of  Wool  and 
like  Animal  Fibres,  and  in  Apparatus  employed  therein. 
A.  Ambler,  S.  Ambler,  and  F.  Ambler,  Wilsden.  Eng. 
Pat.  13,626,   \agast  29,  1HS1).     Urf. 

Tins  invention  consists  in  applying  for  wool-washing  pur- 
poses  a  closed  conduit  or  channel  which  has  abrupt  changes 
of  direction.  Into  this  channel,  wool  and  washing  liquid 
are  introduced  simultaneously  and  continuously,  the  changes 
of  tlireetiou  effecting  an  intimate  admixture  of  both,  and  so 
a  thorough  washing  and  cleansing  of  the  wool.  The  liquid 
and   dirt  are  separated  from  the  wool   fibres  by  means  of 


Improvements  in  the  Treatment  of  Fibres  and  Fibrous 
Materials,  made  of  China-grass,  Flax,  Hemp,  and  the 
like  Fibres,  by  which  means  such  can  be  more  easily 
Cleansed  and  Bleached.  K.  T.  Sutherland  and  G. 
Esdaile.  Manchester,  Eng.  Pat.  15,333,  September  30, 
1889.     Ad. 

The  material  is  placed  in  a  weak  solution  of  carbonate  of 
soda  mixed  with  mineral  oil  or  wax  (1  pint  of  oil  or  |  lb. 
of  wax  to  8  gallons  of  the  solution).  The  material  is 
worked  in  this  solution  (which  is  used  "  hot  or  boiling") 
from  j  to  3  hours,  according  to  the  state  of  the  fibres,  then 
wrung  out,  washed  in  water  and  dried.  When  the  material 
is  dry,  it  is  placed  for  some  time  in  paraffin  oil,  then  wrung 
out  and  passed  into  a  hot  or  cold  weak  solution  of  sodium 
carbonate  in  which  it  is  left  from  ten  minutes  to  half  an  hour. 
Afterwards  the  material  is  squeezed  out  and  passed  into  a 
vat  containing  hot  or  cold  water,  in  which  it  is  steeped,  beaten, 
squeezed  or  hammered,  until  it  becomes  cleansed  and 
bleached.  If  the  result  be  not  satisfactory,  tho  process  can 
be  repeated  from  the  steeping  in  paraffin  oil,  until  the 
material  is  completely  bleached  and  cleansed.  The  advan- 
tages of  this  method  of  treatment  are  stated  to  be  that  the 
materials  are  more  easily  cleansed  and  bleached  without 
fear  of  injuring  the  fibre,  and  that  they  are  not  liable  to 
"  cut  " ;  that  the  fibre  may  be  spun  in  short  or  longer 
lengths  as  required;  that  it  will  "flock";  aud  that  the 
waste  is  less  in  spinning  the  fibre  in  short  lengths. — H.  S. 


VI.-DYEINQ,  CALICO  PEINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Fastness  to  Light  of  Substantive  Cotton  Dyes.    O.  Mxiller. 
Oest.  Woll.  u.  Leincu-Ind.  6,  288. 

Samples  of  cotton  fabrics,  dyed  with  various  substantive 
dyes,  were  exposed  to  the  light  for  14  days  with  the  results 
given  below.  The  following  dyes  remained  unaltered:  Bcnzo- 
azurine  3  G  (treated,  after  dyeing,  with  copper  su]phate)j 
I'hrvsamin  G  and  14,  Brilliant  yellow,  Chrysophenin,  Hessian 
yellow,  ( 'iircumine  S.  Mikado  orange  G,  R,  and  1!  R,  Brahma 
orange,  and  Diamine  yellow  X. 

There  were  slightly  altered  :  Congo  corinth  G,  B,  Benzo- 
azurin  3  G  G  (treated,  after  dyeing,  with  copper  sulphate 
ami  soaped), Azo-violet,  Congo  brown  G,  Benzo-brown  G,  B, 
NB,  Benzo-hlaek-blue,  Mikado  brown  G,  B,  Salmon  ml 
Diamine  red  N't  I,  \.  Diamine  blue  3  K.  Fast  pink  Band  (.. 

The  following  were  destroyed:  Congo  red  (all  shades), 
Brilliant  Congo,  Hessian  purple  NG,  B,  XB,  Benzopurpurin 
B.  4  It.  c,  li.  In  B,  Deltapurpurin  .">  li.  G,  Benzoaznrinfl 
3  G,  G,  Azo-blue,  Rosazurin  BG,  Heliotrope,  Hessian  violet, 
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Thiazol  yellow,  Sulphonazurine,  Diamine  blue  B,  St.  Deuis 
red,  Brahma  red,  Violet-black. 

The  effect  of  the  treatment  with  a  boiling  solution  of 
copper  sulphate  of  cotton  goods  dyed  with  Benzoazurin 
(this  Journal.  1890,  289)  varies  according  as  the  goods 
have  been  rinsed  or  not  after  dyeing.  Repeated  rinsing  of 
the  dyed  cloth  before  treatment  with  the  copper  salt  renders 
the  action  of  the  latter  useless,  the  colours  then  being  as 
little  fast  as  when  untreated. — E.  B. 


PATENTS. 
Improvements  in  Bleaching,  Disinfecting,  Purifying  and 
Preserving   Substances,   and   Apparatus   therefor,      G. 
Brownen,   London,  and  J.  Gamgee,  Wimbledon.     Eng. 
Pat.  9763,  June  13,  1889.     8rf. 

See  under  XVIII.  C,  page  883. 


Improvements  in  the  Manufacture,  Production,  and  Appli- 


cation   of    Colouring    Matter; 
From  the   "  Farbenfabriken   vonn. 
Elberfeld,   Germany.     Eng.    Pat. 

1889.     6<z. 


IS.  Willcox,  London. 
F.  Haver  and  Co.," 
14,230,    September  9, 


See  under  IV.,  page  85  I. 


Improvements  in  the  Method  of  Preparing  Colours  for 
Making  Writing  Inks.  B.  Ashton.  Manchester.  Eng. 
Pat.  14,388,  September  12,  1889.     6d. 

Paper,  vegetable  parchment,  gelatin,  sugar  or  other  suitable 
carrier  is  to  be  coated  with  a  strong  solution  of  a  coal-tar 
dyestuff,  dried  and  cut  into  portions  of  a  convenient  size. 
When  required  for  use  one  or  more  of  these  pieces  is  placed 
in  an  inkstand  with  a  little  water,  thus  furnishing  a  writing 
ink  of  the  same  colour  as  that  with  which  the  material  was 
originally  coated. — T.  A.  L. 


YII.-ACIDS,  ALKALIS.  AND  SALTS. 

Some  Observations  on  the  Relations  of  the  Ferric  and 
Aluminium  Hydroxides  and  of  some  Iron  and  Aluminium 
Salts  to  each  other.  E.  A.  Schneider.  Ber.  23,  1349 — 
1354. 

A. — Relations  ok  Aluminum  Hydroxide  to  Ferric 
Saxt  Solution-. 

I. — Aluminium  Hydroxide  and  Ferric  Sulphate  Solutions. 
Freshly  precipitated  aluminium  hydroxide  precipitates 
all  iron  from  neutral  solutions  of  ferric  sulphate  at  the 
boiling  as  well  as  at  lower  temperatures.  This,  however, 
cannot  be  explained  by  the  equation — 

Al,(UH)f,  +  Fe,(SO,)b  =  A12(S04)3  +  Fe2(Om„. 

but  it  is  known  that  ferric  sulphate  solutions  dissociate 
easily  into  basic  salt  and  free  acid,  and  if  such  solutions  be 
'  boiled  with  aluminium  hydroxide,  the  sulphuric  acid  which 
becomes  free  by  dissociation  is  neutralised  by  the  alurni- 
jnium  hydroxide.  The  ferric  sulphate  solution  thereby 
[becomes  more  and  more  basic,  and  an  accelerated  precipita- 
tion of  basic  iron  salt  is  the  result. 

100  cc.  of  a  weak  basic  ferric  sulphate  solution  containing 
JO- 5126  grm.  of  Fe.,(J3  and  06596  grm.  of  SU3  were  boiled 
jwith  0-7640  grm.  of  aluminium  hydroxide  for  an  hour  and  a 
quarter  (1  mol.  of  Fe20:,  :  1  -4  mols.  of  A1303).  The  filtrate 
contained : —grm.  of  Fe»03,  0-1893  grin,  of  AUG,,  and 
J -3980  grm.  of  SG3,  whilst  it  should  have  contained  0-6596 
rrm.  if  the  reaction  had  been  in  accordance  with  the  above- 
equation  -,  moreover,  the  iron  is  completely  precipitated 
>y  the  aluminium  hydroxide,  not  only  at  the  boiling,  but 


also  at  lower  temperatures.  Dissociation  also  in  this  case 
takes  place,  hut  it  is  preceded  by  a  catalytic  influence  of  the 
aluminium  hydroxide.  Time  has  little  influence  when  the 
reaction  is  made  at  lower  temperatures,  e.g.,  two  portions 
of  a  weak  basic  ferric  sulphate  solution,  each  containing 
0  2068  grm.  of  Fe20:),  were  gently  heated  each  with 
0-7460  grm.  of  aluminium  hydroxide  (1  mol.  of  Fe203  : 
3-6  mols.  of  ALG3),  the  first  portion  for  24  hours,"  the 
second  only  for  half  an  hour.  In  both  cases  the  filtrate 
was  free  from  iron;  in  the  first  case  it  contained  0-0904 
grm.  of  AL03;  in  the  second  0-0770  grm.  of  AM),  (as 
sulphate).  The  influence  of  dilution  on  the  reaction  made 
at  lower  temperatures  is  in  accordance  with  the  fact  that 
with  increasing  dilution  the  dissociation  of  the  ferric 
sulphate  continuously  increases,  and  that  therefore  the 
same  quantities  of  aluminium  hydroxide  precipitate  larger 
quantities  of  iron,  e.g.,  25  cc.  of  a  ferric  sulphate  solution 
which  contained  0-2507  grm.  of  Fe»03  were  gently  heated 
with  0-7857  grm.  of  aluminium  hydroxide  for  half  an  hour 
(3-2  mols.  of  AJ3O3  :  1  mol.  of  Fe.G3)  ;  the  filtrate  contained 
0-0773  grm.  of  Fe»03.  But  the  filtrate  of  a  ferric  sulphate 
solution,  diluted  to  2,000  cc,  containing  the  same  quantity 
of  ferric  oxide  and  treated  as  before  with  aluminium 
hydroxide,  contained  only  0  0072  grm.  of  Fe.:03.  The 
process  varies  when  the  reaction  is  made  at  boiling  heat. 
All  iron  is  equally  precipitated,  in  concentrated  as  well  as 
in  dilute  solutions.  The  quantities  of  alumina,  being  in 
solution  as  aluminium  sidphate,  are  in  most  cases  almost 
the  same,  as  the  following  figures  will  show: — 


25  cc.  of  Ferric  Sulphate 
Solution  contain  0*2068  Rrm.  IV.<  l3. 

The  following  cc.  of  water  are 

added  to  every  25  ccm.  of  Ferric 

Sulphate  Solution. 


I. 

Ccm. 

25 

Grm. 

0-0760 

II. 

1011 

0-0769 

III. 

225 

0-076S 

IV. 

1175 

0-0643 

V. 

1175 

0-0760 

Quantities  of  A120?  in  Solution 

after  boiling. 
No  Fe2Oj  found  in  the  Solutions. 


In  all  these  instances  the  substance  was  boiled  for  an  hour 
and  a  quarter.  In  the  experiments  I.  to  IV.  the  quantity  of 
aluminium  hydroxide  was  0-7460  grm.  =  0*4888  grm.  Al„<>,, 
therefore  we  have  approximately  the  proportion  3\  mols. 
of  A13G3  :  1  mol.  of  Fe»0:1.  In  the  experiment  V.  the  pro- 
portion was  :  1 ;  mol.  A1]03  : 1  mol.  FeJ  >3. 

II. — Aluminium  Hydroxide  and  Ferric  Chloride  Solutions. 

Freshly  precipitated  aluminium  hydroxide  is  quickly  and 
completely  dissolved  to  a  brown-red  solution  at  ordinary- 
temperature  in  neutral  and  basic  ferric  chloride  solutions. 
This  solution  immediately  coagulates  when  very  small 
quantities  of  sulphuric  acid  are  present,  and  the  precipitate 
contains  various  quantities  of  ferric  and  of  aluminium 
hydroxide,  sometimes  even  the  entire  quantity  of  them, 
according  to  the  duration  of  the  reaction  and  the  concentra- 
tion of  the  ferric  chloride  solution.  The  dissociation  of  the 
ferric  chloride  solution  begins  here  because  of  the  catalytic 
influence  of  the  present  aluminium  hydroxide,  the  hydro- 
chloric acid  which  becomes  free  combines  with  the  aluminium 
hydroxide,  forming  aluminium  chloride,  and  the  ferric 
hydroxide  remains  in  solution  in  its  colloid  modification. 

Aluminium  hydroxide  has  the  same  relations  toferric 
nitrate  solutions  as  to  the  just  described  ferric  chloride 
solutions. 

B. — Relations  of   Ferric   Hydroxide   to   Aluminum 
Salt  Solutions. 

I, —  Ferric  Hydroxide  and  Aluminium  Sulphate  Solutions. 

Freshly  precipitated  ferric  hydroxide  is  dissolved  easily 
and  in  considerable  quantities  in  concentrated  aluminium 
sulphate  solutions.  A  weak  basic  aluminium  sulphate 
solution,  containing  80-7  grms.  of  Al-G3  and  0- 1287  grm.  of 
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I'YJ  i;  per  litre,  was  heated  for  some  time  on  the  water-bath 
with  dry  ferric  hydroxide,  until  a  precipitate  was  obtained 
on  tlie  cooling  of  the  liquid.  The  resulting  dark  brown-red 
solution  contained  66-  7:4  grms.  ALU.,  and  6" 62  grms.  E"e  f  >3 
per  litre,  and  was  evaporated  to  dryness  without  being 
decomposed.  By  subsequently  adding  water  a  basic  salt 
was  precipitated,  showing  approximately  the  following 
composition :  S03,  3  Fea03,  3  H20.  The  formation  of  this 
compound  cannot  result  but  from  the  influence  of  a  part  of 
the  sulphuric  acid  which  was  combined  with  the  alumina, 
whilst  the  alumina  becoming  free,  is  dissolved  in  the 
aluminium  sulphate  which  is  present  in  excess.  In  this 
case  ferric  hydroxide  acts  as  a  basis  which  is  stronger  than 
aluminium  hydroxide. 

II. — Ferric  Hydroxide  and  Aluminium  Chloride  Solutions. 

Kieshlv  precipitated  ferric  hydroxide  is  dissolved  in  neutral 
aluminium  chloride  solutions  in  considerable  quantities,  if 
gently  heated  for  some  Length  of  time.  If,  however,  a  part 
remains  suspended  in  the  solution,  and  is  collected  by  means 
of  a  alter  and  washed,  then  the  water  always  assumes  a 
yellow  colour.  The  ferric  hydroxide  thus  collected  on 
the  filter  now  easily  dissolves  in  larger  quantities  of 
water,  forming  an  intensely  red-brown  solution,  showing 
fluorescence.  The  results  of  the  experiments  were  as 
follows  : — 

100  cc.  of  an  aluminium  chloride  solution  which  contained 
0-858  grm.  of  A1203,  dissolved  a  quantity  of  ferric  hydroxide 
containing  0-820  grm.  of  Fe203;  0-752  grm.  of  Fea03  were 
coagulated  by  a  minute  quantity  of  sulphuric  acid.  The 
resulting  solution  appeared  light  yellow.  0-717  grm.  of  AU  l3 
remained  dissolved,  and  ()•  141  grm.  of  Ala(  I,  were  precipitated. 
100  cc.  of  the  same  solution,  treated  with  the  same  quantity 
of  ferric  hydroxide,  and  diluted  with  water  to  1,000  cc., 
dissolved  a  quantity  of  ferric  hydroxide  containing  1-747 
grms.  of  Fe203;  1-691  grms.  of  Fe20:,  were  coagulated  by 
a  minute  quantity  of  sulphuric  acid.  The  resulting  solution 
appeared  dark  brown,  0-818  grm.  of  ALU-,  remained 
dissolved,  and  0'040  grm.  of  A1203  were  precipitated.  A 
strong  basic  aluminium  chloride  solution  (1  mol.  of  A1203: 
7  mols.  of  HO)  showed  the  same  relations  to  ferric 
hydroxide  as  described.  The  author  adds  that  he  has 
hitherto  not  found  a  satisfactory  explanation  of  these 
experiments. 

III. — Ferric  Hydroxide  and  Aluminium  Nitrate  Solutions. 

Aluminium  nitrate  differs  from  aluminium  chloride  inas- 
much as  solutions  of  the  first,  containing  the  same  quantities 
of  alumina  as  the  aluminium  chloride  solutions  used  in  the 
above-described  experiments,  dissolve  only  very  small 
quantities  of  ferric  hydroxide.  But  when  ferric  hydroxide 
is  mixed  with  an  aluminium  nitrate  solution  of  the  said 
concentration,  and  water  afterwards  added,  then  a  con- 
siderable quantity  of  ferric  hydroxide  is  dissolved.  100  cc. 
of  au  aluminium  nitrate  solution,  containing  O'S.JS  grm.  of 
A1203,  dissolved  only  0-024  grm.  of  Fe203,  after  having 
been  gently  heated  for  some  length  of  time.  This  solution 
was  not  coagulated  by  a  minute  quantity  of  sulphuric  acid. 
But  100  cc.  of  the  same  aluminium  nitrate  solution,  treated 
with  the  same  quantity  of  ferric  hydroxide,  and  diluted  to 
1,000  cc,  dissolved  a  quantity  of  ferric  hydroxide  containing 
1  •  148  grms.  of  Fe203.  That  part  of  the  ferric  hydroxide 
which  remained  unaffected  after  being  washed  with  much 
water,  gave  a  solution  of  colloid  modification. 

The  author  finally  adds  some  remarks  upon  the  relations 
of  aluminium  chloride  solutions  to  very  small  quantities 
of  sulphuric  acid.  It  is  known  that  aluminium  hydroxide 
will  be  precipitated  from  basic  aluminium  chloride  solutions 
if  the  minutest  quantities  of  sulphuric  acid  lie  added. 
Tlie  author  considers  it  a  new  item  that  aeid  aluminium 
chloride  solutions  are  also  coagulated  by  sulphuric 
aeid,  e.g.,  an  aeid  aluminium  chloride  solution  (1  mol. 
ALU.,  :  7-2  mols.  HCI),  containing  0' 1894  grm.  ALU,  in 
inn  cc.,  gave  a  precipitate  of  0-0486  grm.  of  ALUi  <m 
adding  a  very  minute  quantity  of  sulphuric  aeid,  this  being 
25' 6  per  cent,  of  the  total  quantity  of  alumina  present. 
Moreover,    the   author   finds    that    solutions    of    aluminium 


chloride  coagulate  in  larger  quantities  by  sulphuric  aeid  if 
they  have  been  prepared  from  aluminium  hydroxide  which 
was  kept  for  some  time  in  ammonia  water,  than  if  they 
have  been  prepared  from  freshly-precipitated  aluminium 
hydroxide. — II.  S. 


'/'In:  Action  of  lli/ilro./cn    Dio.riile  an  the  Oxides  of  Man- 
ganese.    A.  Gorgeu.     Compt.  Rend,  HO,  857 — 859. 
Si '  under  Will.,  page  895. 


On  Soda-Alum.    E.  Aug.'-.    Compt.  Rend.U0,  1139—1140. 

Tick  author  shows  how  unreliable  are  the  data  given  in 
chemical  text-books  and  treatises  with  respect  to  the 
properties  of  soda-alum. 


Statements. 


Facts. 


i  i.i  Soda-alum  ii  exceedingly 
efflorescent  and  falls  to  powder 
after  a  few  days'  exposure  (all 
authors). 

(2.)  Its  solubility  is  considerable. 

inn  parts  water  dissolve  110  parts 
Boda-alum  at  Jti  *'.  (Dictionunire 
de  Wurtz). 

(3.)  A  solution  of  soda-alum  boiled 

loses  its  property  of  crystallisa- 
tion (Muspratt,  Wagner,  &c). 


i  l.i  Soda-alum  isluit  slightly 
efflorescent  and  keeps 
without  alteration  for 
months. 

(2.)  ion  parts  water  dissolve 
51  parts  soda-alum  at  Pi'  (.'. 


(:{.)  A  solution  ol  soda-alum 
may  lie  boiled  indefinitely 
without  losing  the  pro- 
perty of  crystallisation. 


If  a  solution  containing  aluminium  sulphate  and  sodium 
sulphate  in  the  proper  proportions  is  boiled  down  to  above 
38°  B.  (hot)  ;  such  a  solution  on  cooling  yields  an  amor- 
phous paste  in  which  even  microscopically  no  crystals  can 
be  observed.  The  formation  of  tins  amorphous  mass  is 
solely  due  to  the  high  concentration  of  the  liquor,  and  not 
a  function  of  the  temperature.  If  same  solution  is  cooled 
down  before  sp.  gr.  38°  B.  is  reached  crystals  of  soda-alum 
are  obtained.  The  amorphous  mass  between  7  and 
25°  C.  parts  gradually  with  its  mother-liquor  and  is  trans- 
formed into  crystals  of  AL<  >:1,  3  S(  >.„  Na..(  ),  St ).,,  24  aq.  l-'or 
layers  5  em.  in  thickness  the  crystallisation  is  complete  in 
three  days.  Above  28°  C.  the  transformation  into  a 
crystalline  mass  is  extremely  slow,  at  about  0°  C.  crystals 
of  soda-alum  are  formed  accompanied  by  crystals  of  sodium 
sulphate.  This  latter  phenomenon  explains  statement  No.  1, 
the  soda-alum  obtained  in  the  laboratory  baying  been 
mixed  with  sulphate  of  soda. 

According  to  the  foregoing  the  manufacturer  must  con- 
centrate the  solution  of  the  two  sulphates  up  to  39° — 1::  II., 
then  cool  and  drain  the  amorphous  mass,  the  mother-liquor 
draining  off, representing  about  quarter  of  the  whole  mass,  w  ill 
carry  nearly  all  impurities  away  ;  after  the  crystallisation  is 
complete  at  about  15°  C.  the  crystals  are  dried.  (See 
abstract  of  Eng.  Pat.  11,975,  on  next  page.) — K.  \l. 


On  the  Oxides  of  Manganese  obtained  in  the  Wet  Warn 

Second  Part:  Manuanou.s  Acid.  A.  Gorgeu.  Compt. 
Bend.  110,  1134—1187.  (Sec  this  Journal,  1889,  541 
and  771. 

A  ct.osK  study  of  the  methods  of  preparation  of  binoxide  of 
manganese  and  of  the  oxides  obtained  has  led  the  author  to 
the  conclusion  that  it  is  practically  impossible  to  isolate  the 
pure  hydrate  of  manganese  peroxide.  The  lust  way  to 
obtain  the  hydrate  consists  in  mixing  cold  and  strongly 
acidified  solutions  of  nitrate  of  manganese  and  permanganate 
of  soda  ;  but  even  by  this  method  it  is  impossible  to  obtain 
liMliated  hinoxide  of  manganese  free  from  nianganous  oxide. 
The  hvdrated  binoxide  or  lnanganoils  aeid  reddens  blue 
litmus  and  combines  with  soluble  basic  oxides  producing 
manganitcs  ;  it  decomposes  carbonates,  acetates,  and  e\eti 
sulphates.  The  composition  of  the  manganite  of  potassium 
obtained  from  the  decomposition  of  the  acetate  by  the 
hydrate  of  the  peroxide  is  expressed  by  the  formula 
25  (MnOa)K20,  and  the  corresponding   soda  compound  by 
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2 5  (Mn02)Xa.20  ;  while  the  manganites  obtained  iu  pre- 
sence of  acetates  and  sulphates  vary  from  3  (Mn()2)K<  I  to 
9  (Mn(  >S)K20.  The  anhydrous  binoxide  acts  as  an  indifferent 
oxide ;  the  presence  of  nianganous  hydrate,  however,  seems 
to  lend  it  au  acid  character.  An  interesting  reaction  was 
observed  by  the  author.  If  to  an  alkaline  (potash)  solutiou 
of  permanganate  of  potash  which  does  uot  appreciably 
decompose  when  cold  or  on  boiling  manganous  hydrate  or 
still  better  manganite  of  potash  5  (Mn02)K20  is  added,  these 
two  compounds  are  dissolved  without  evolution  of  oxygen  and 
the  solution  turns  a  green  colour.  The  lower  oxides  are 
evidently  oxidised  and  the  permanganate  reduced  to 
manganate. — K.  M. 


New  Mode  of  obtaining  Crystalline  Metallic  Oxychlorides  ; 
the  Oxychlorides  of  Copper.  G.  Rousseau.  Compt. 
Kend.  HO,  1261 — 1264. 

In  a  previous  paper  the  author  has  shown  that  a  crystalline 
ferric  oxychloride  may  be  obtained  by  heating  a  very  strong 
solution  of  ferric  chloride  with  the  carbonate  of  an  alkaline 
earth.     He  finds,  contrary  to  his  first  expectations,  that  the 
method  is  not  general,  but  confined  to  a  small  number  of 
chlorides   which    are    either  extremely  soluble  in  water   or 
form  hydrates  of  slight  complexity  capable  of  undergoing 
aqueous  fusion.    In  the  contrary  case  amorphous  precipitates 
are  obtained,  as  for  instance  from  solutions  of  aluminium 
chloride.     Iu  accordance  with  Berthelot's  principle  of  maxi- 
mum  work  the  decomposition   of   such   chlorides   is   only 
possible  when  the  heat  of   combination  of  the   metal  with 
chlorine  does  not  exceed  its  heat  of  combination  with  oxygen 
by  more  than  4- 8  cal.,  i.e.,  the  difference  between  the  heats 
of  formation   of  hydrochloric  acid  (diluted)  and  water  (in 
the  liquid  state).     This  at  once  limits  the  reaction  to  the 
chlorides   of  tin,  tituniuni,  antimony,  bismuth,  magnesium, 
zinc,  and  iron.     Certain  exceptions  are,  however,  apparent ; 
thus  the  formation  of  atacamite,  3  CuO,  CuC'l2,  H20,  takes  place 
easily  under  the  most  varied  conditions  although  the  differ- 
ence between  the  heat  of  formation  of  cupric  chloride  and 
cupric  oxide  is  greater  than  4'8  cal.  being,  in  fact,  6' 8  cal. 
Berthelot   explains  this,  however,  by  showing  that  although 
it  is  inexplicable  from  the  heat  of  formation  of  3  CuO,  CuC'l2 
which  is  insignificant,  yet   an   adequate  cause   is   found  in 
the   heat   of  hydration   of  this  salt,  which  is    10' 9   cal.,   a 
quantity  large  enough  to  determine  the   reaction.     Starting 
from  these  considerations  one  would  expect   to  obtain  oxy- 
chlorides of  different  compositions   stable   under   different 
conditions  of  equilibrium,  by  the  use  of  small  quantities  of 
water  and  higher  temperatures,  thus  tending  to  dissociate 
the  hydrated  chloride  and  cause  the  formation  of  a  notable 
proportion    of  the   anhydrous    salt.     The    author    therefore 
(experimented  on  the  action  of  calcium  carbonate,  in  the  form 
)f   marble,  on  cupric  chloride,  CuCI.  2  H.X),  when    heated 
n  sealed   tubes   at  150'— 200°  C.     After  4~8  hours   a    small 
mautity  of  a  new  crystalline  oxychloride,  C'uCL,  Cut),  H20, 
vas  obtained :  it  was  easily  decomposed  by  water  and  was  freed 
rom  the  excess  of  unaltered  cupric  chloride  by  dissolving 
mt  the  latter  with  boiling  alcohol ;  by  using  a  higher  tem- 
ierature  the  yield  was  greater  and  at  250°  C.  in  the  presence 
i  natural   magnesium  carbonate   (giobertite)   the  crystals 
ecame  larger  (5x2  mm.).     The  new  oxychloride  forms 
ellowish  green  hexagonal  tables  which  lose  their  water  of 
rystallisation  above  250°  C.  while  retaining  their  shape  ;  at 
dull  red  heat  they  decompose.    When  brought  into  contact 
ith  water  the)'  lose  their  transparency  and  their  tint  alters 
pure  green  ;  at  the  same  time  hydrochloric  acid  is  set  free 
id  they  are  found  to  be  converted  into  atacamite  (».».). 
he   same   reaction   occurs   when   the   salt   dehydrated   at 
«i   i     i-  used  ;  a  green  colloidal  mass  is  first  formed  which 
ves  a  pseudo  solution,  clear  by  transmitted,  turbid  by  re- 
efed light,  and  precipitated  by  the  addition  of  an  alkaline 
loride. 

By  increasing  the  quantity  of  water  used  with  the  original 
pric  chloride  to  the  proportion  corresponding  to  the 
inula  CuC'l25H20,  the  new  ox3'chloride  is  no  longer 
l-med,  and  on  exceeding  this  limit  and  heating  for  three 
ya  at  180°— 200v  C.  atacamite  is  obtained  identical  with 
;  natural  variety ;  this  constitutes  a  new  method  of  pro- 


ducing this  substance  essentially  different  from  that  employed 
by  Debray.  More  diluted  liquids  give  poor  results.  Work 
on  similar  basic  salts  is  in  progress. — B.  B. 


PATENTS. 

Improvements  in  tin-  Manufacture  of  Soda-Alum.  E.  Auge, 
Montpellier,  France.  Eng.  Pat.  11,975,  July  27,  1889.  6d. 
Ix  the  usual  way  of  manufacturing  soda-alum,  solutions  of 
equivalent  parts  of  aluminium  sulphate  and  sodium  sulphate 
are  heated  to  a  temperature  not  exceeding  60°  C,  and 
allowed  to  crystallise.  The  improvement  consists  in  esta- 
blishing the  degree  of  concentration  of  the  final  liquor ; 
this  should  not  exceed  at  any  stage  of  the  process  a  density 
of  about  70'  Tw.  at  50"  C,  otherwise  no  crystallised  alum 
will  be  obtained  ;  whilst  on  the  other  hand  a  lower  density 
interferes  considerably  with  the  yield  of  crystals.  The 
required  concentration  can  be  obtained  approximately  by 
using  a  solution  containing  the  molecular  weight  of  aluminium 
sulphate  per  litre  at  50° — 60  C,  and  suspending  therein  the 
required  quantity  of  pure  anhydrous  sodium  sulphate. 
Win  n  all  the  sodium  salt  is  dissolved,  the  clear  liquor  of 
70°  Tw.  is  allowed  to  cool  in  crystallising  vessels,  the 
crystals  separated,  whilst  the  mother-liquor  returns  to  the 
process.     (See  also  preceding  page.) — H.  A. 


Improvements  in  Generators  for  making  Carbonic  Acid 
Gas.  E.  S.  Chavasse,  Ombersley.  Eng.  Pat.  12,346, 
August  3,  1889.     8(/. 

The  object  of  this  invention  is  to  render  the  working  of  p»he 
generator  automatic.  Besides  a  pump  for  the  supply  of  the 
whitening  and  water  there  are  mechanical  stirrers  for  the 
intimate  mixing  of  the  carbonate  with  sulphuric  acid,  the 
supply  of  which  is  regulated  automatically  by  the  height  of 
the  gas-holder  in  the  following  way.  The  top  of  the  holder 
is  connected  by  means  of  a  chain  leading  over  pulleys  to  a 
vertical  rack,  provided  with  slides  and  moving  in  guides. 
The  rack  is  geared  with  a  lever  arm  in  the  form  of  a 
toothed  sector  ;  the  arm  is  centred  on  a  pin  and  the  other 
end  formed  as  a  small  toothed  sector  to  gear  with  a  similar 
toothed  sector  on  the  plug  of  an  earthenware  tap  on  the 
vitriol  supply  pipe.  When  the  holder  is  rising,  the  rack 
is  set  iu  downward  motion,  and  so  checks  the  tap  ;  when 
the  holder  is  falling,  the  supply  of  vitriol  is  in  the  corre- 
sponding way  augmented ;  and  when  the  holder  is  at 
its  lowest  point,  the  lever  will  fall  out  of  gear  altogether 
and  shut  off  entirely  the  supply  of  vitriol.  At  this  juncture 
the  generator  may  be  emptied  of  its  spent  couteuts  by 
means  of  a  sluice  valve  at  the  bottom,  and  carbonic  acid 
from  the  holder  will  simultaneously  enter  into  the  generator 
(by  means  of  a  pipe  provided  with  a  back-pressure  valve), 
thus  preventing  access  of  air  and  subsequent  dilution  of 
the  carbonic  acid. — H.  A. 


Improvements  in  or  Connected  with  the  Manufacture  of 
Acetic  Acid,  and  in  Apparatus  therefor.  J.  Farmer, 
Pollokshields.  Eng.  Pat.  13,264,  August  22, 1889.  lid. 
Ix  the  usual  way  of  manufacturing  acetic  acid,  acetate  of 
lime  is  decomposed  in  a  still  with  hydrochloric  acid,  and 
the  escaping  acetic  acid  passed  through  purifiers,  which 
retain  the  tarry  matters.  These  purifiers  are  liable  to  block 
up,  and  in  consequence  of  the  pressure  exercised  there  is  a 
frequent  escape  of  acetic  acid  from  the  joints  of  the  still. 
To  obviate  this  nuisance  the  still  is  provided  with  two  lids, 
an  inside  lid,  made  of  guu-metal  or  stone,  and  an  outside 
stone  lid,  jointed  over  the  whole  top.  The  inside  lid  is 
supported  on  its  vertical  lip  in  an  annular  gutter,  jointed  to 
the  top-outside  part  of  the  still  and  luted  with  the  purifying 
liquor.  In  distilling  off  the  acetic  acid  from  the  charge,  it 
passes  through  the  seal  (which  may  consist  of  pure  acetate 
of  lime  and  hydrochloric  acid,  with  some  paraffin  on  the 
outer  seal),  and"  from  hence  through  tin-  space  between  the 
two  lids  to  the  condenser,  without  exercising  any  consider- 
able pressure. 


860 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.     [Sept.  so.  m 


Towards  the  end  of  the  reaction  the  charge  is  steamed 
up:  this  is  effected  by  means  of  a  perforated  copper  pipe 
With  stuffing-box  ana  fittings  for  its  withdrawal  from  .the 
still,  when  not  in  use;  the  choking  up  of  the  perforations 
with  mud  is  thus  obviated. 

The  specification  contains  the  drawings  and  description 
of  another  still,  in  which  facilities  are  given  for  the  cleaning 
out  of  the  annular  gutter.  

The  application  of  the  improvements  to  an  ordiu.uy 
acetic  acid  still  is  also  described  and  illustrated.— H.  A. 


An  Apparatus  for  Generating  Carbonic  Acid  Gas  under 
Pressure,  to  be  used  i„  Forcing  or  Raising  Fermented 
Liquors  from  one  Vessel  to  another.  C.  Estcourt,  Man- 
chester.    Eng.  Pat.  13,309,  August  23,  1889.     Sd. 

In  this  apparatus  the  supply  of  carbonate  or  bicarbonate  is 
regulated  automatically  by  the  pressure  of  carbonic  acid  n 
the  vessel.  The  generator  is  a  cylindrical  vessel  with 
hemispherical  bottom  ami  a  lid  on  the   top.      I  be   pressure 


Improvements  in  the  Preparation  of  Alkaline  Cyanides  and 
in  Apparatus  therefor.     H.  Gruneberg,  Coin,  H.  Hem- 
ming,   Kalk,  and  W.    Siepermann,    Elberfeld,    Germany. 
Eng.  Pat.  13,097,  August  30,  1889.     84. 
The  invention  consists  iu  passing  ammonia  over  a  mixture 
of  alkaline  carbonate   and  charcoal  at  a  dark  red  heat,  and 
subsequently  raising  the  temperature  to  a  bright  red  in  an 
atmosphere  free  from  ammonia.     The  operation  is  performed 
in  a  series  of  vertical  retorts,  which  are  set  m  a  furnace  in 
such  a  way  that   the  lire  gases  strike  tirst  on    the  lower  part 
of  the  retorts,  heating  this  to  bright  red,  and   in   returning, 
the  higher  part  to  dark  red.     The  ammonia  is  supplied  I  nun 
the  top  of  the  retort  by  means  of  a  vertically  adjustable  pipe, 
which  is  introduced  almost  as  far  as  the  bright  red  part  of 
the  retort.     The  liquid  products  of  the  reaction  are  collected 
in  a  mutual  receiver.     The  remaining  mass  in  the   retorts  is 
boiled  out  with  water  aud  the  cyanide  separated  in  the  usual 
way—or,  in  the  case  of  potassium  cyanide  precipitated  w.tli 
sodium  carbonate. — H.  A. 


An  Improved  Process  for  Recovering  I  aluable  Substances 

from   the  Mother- Liquor  Resulting  from    Treatment  oj 

Copper     Ores.      E.    de     Cuyper,     Pcroniies-lcz-  Bincne, 

Belgium.     Eng.  Pat.  13,726,  August  30,  1889.     Sd. 

The  object  of  this  invention  is  the  separation  and  utilisation 

of  the  zinc,  sulphate  of   sodium,  and  iron  contained  in  the 

liquors    resulting    from    the    treatment    of  copper    ores    by 

chlorination.  .  . 

The  liquor  is  evaporated  down  to  a  pasty  condition  in 
special  chambers,  by  causing  a  fine  spray  (caused  by  a 
blast  or  agitation)  of  the  liquor  to  meet  the  gases  from  a 
gas  furnace.  Hydrochloric  acid  and  chlorine  will  be  given 
Sff  and  a  mixture  of  ferric  oxide,  oxyeblor.de  ol  zinc, 
sulphate  and  chloride  of  sodium  remains.  \\  ater  will  dissolve 
the  latter  three  constituents  ;  zinc  is  precipitated  by  addition 
of  carbonate  or  sulphide  of  sodium.  It  is  proposed  to  treat 
the  solution  of  chloride  and  sulphate  of  sodium  will 
sulphuric  acid  and  allow  the  sulphate  of  sodium  to  crystaH 
lise,  or  else  to  treat  with  bicarbonate  of  ammonium  for  the 
manufacture  of  alkali.  .. 

Instead  of  boiling  down  to  pasty  condition  the  liquor  may 
be  evaporated  to  40°  IS.  and  the  sulphate  of  sod,...,,  and 
ferric  chloride  Bshed  out  as  they  separate,  lbe  fished  salts 
are  calcined,  the  sulphate  of  sodium  dissolved  out  and 
obtained  by  cooling  down  the  solution  to  -  3  <  .  Hie 
mother-liquor  from  .he  tished  salts  contain  the  zm| 
which  is  precipitated  as  described  before— H.  A. 


The  Generation  of  Carbonic  Acid. 

is  made  to  act  on  the  piston,  ;/,  of  a  small  cylinder/,  open 
at  the  bottom,  which  is  fixed  to  the  under  part  of  the  lid  c. 
On  the  piston  g  is  suspended  a  cage  m  containing  the 
carbonate,  which  dips  in  the  acid.  The  _  piston  rod  h 
extends  through  the  lid,  and  is  provided  on  its  upper  part 
with  a  support  for  weights  /,  whereby  the  pressure  of  gas 
to  be  obtained  is  capable  of  being  adjusted  and  regulated  to 
the  greatest  nicety. — H.  A. 


Improvements  in  Apparatus  for  Evaporating  /Seine  and 
the  tike  under  a  Vacuum.  W.  Young,  Droitwich.  hug. 
Pat.  13,814,  September  2,  1889.  6d. 
Brink  is  evaporated  under  vacuum  and  the  salt  collect* 
bv  means  of  mechanical  rakes,  or  an  endless  screw,  ami 
deposiced  in  pockets  or  boxes,  which  are  in  duvet  commu- 
nication with  the  evaporating  vessel.  The  boxes  arc 
provided  with  tight-fitting  doors,  which  allow  ot  tlic 
occasional  removal  of  the  salt.  — H.  A. 


Improvements  in  Treating  Liquid  Acid  Residues  containing 

Iron  to  obtain  Products  therefrom.  M.  N.  ,1  Andria, 
Manchester.  Eng.  Pat.  13,575,  August  28,  1889.  id. 
The  liquid  acid  residues  from  cleaning  iron,  previous  to 
tinning,  galvanising,  wire-drawing,  &c.  consist  of  sulphate 
of  iron  and  sulphuric  acid.  It  is  proposed  to  utilise  tins  lor 
the  manufacture  of  iron  pigment  and  magnesium  sulphate 
Milk  of  magnesia  is  added  and  the  ..on  thus  precipitate, 
„vi,lised  with  a  blast  of  air.  After  undergoing  the  usual 
processes  the  iron  oxide  will  be  available  as  a  pigment, 
whereas  the  tillered  liquor  is  boiled  down  for  the  manufac- 
ture of  magnesium  sulphate. — 11.  A. 


Improvements  in  and  Connected  icth  Apparatus  for 
Evaporating  Urine  and  the  like  in  I  acuum.  \\  ■  ioung, 
Droitwich.  '  Eng.  Pat.  13,810,  September  2,  1889.  Sd. 
THE  object  of  this  invention  is  to  produce  salt  ill  8 
continuous  manner  with  economy  of  fuel  and  employ- 
ment of  unskilled  labour.  The  apparatus  consists  Of .■ I 
conical  vessel  A.  provided  with  a  cone-shaped  lid,  and  wrtb 
appliances  common  to  most  vacuum  pans.  1  lie  bottom 
cone  is  narrowed  down  to  a  pipe  B,  24  ft.  long,  dipping 
into  a  pan  C  fed  with  brine  and  preferably  kepi  warm  M 
waste  heat  in..,,  anv  available  source.  Part  of  the  tube  and 
the  lower  coue  are  surrounded  with  a  steam-jacket.  A  ,  I  • 
The  upper  cone  is  connected  by  a  swan-neck  1'  »""  "'.' 
condenser  G,  terminating  at  the  bottom  in  a  pipe  K,  wlW 
passes  down  to  a  water  tank  ;  the  height  of  this  pipe  should 
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of  course  be  such  that  the  water  within  will  be  below  the 
bottom  of  the  condenser.  The  condenser  is  connected  with 
an  air-pump  at  Q.     In  starting,  the   brine  is  drawn   by  the 


^=xlT' 


The  Evaporation  of  Urine. 

pump  up  the  24-ft.  pipe  until  it  reaches  the  middle  of  the 
boiling  chamber,  and  is  kept  at  this  level  by  the  vacuum — 
as  is  the  case  in  Torricelli's  experiment.  Steam  is  now 
admitted  in  the  jacket,  and  the  vapours  given  off  by  the 
brine  are  condensed ;  as  the  brine  becomes  more  con- 
centrated, salt  will  separate  and  drop  down  the  column  of 
liquor  in  the  tank  below,  and  fresh  brine  will  rise  up  in  its 
place.  The  salt  is  continuously  removed  out  of  the  bottom 
pan  by  means  of  rakes.  It  is  obvious  that  the  brine  level 
in  the  bottom  pan  will  influence  the  brine  level  in  the 
boiling  chamber. — H.  A. 


Improvements  in  obtaining  Ammonia,  Chlorine,  and 
Hydrochloric  Aeid  from  Ammonium  Chloride,  and  in 
the  Apparatus  Employed  therein.  F.  Bale,  Droitwich. 
Eng.  Pat.  15,649,  October  5,  1889.     Sd. 

Oxide  of  manganese  in  powder  is  suspended  in  molten 
chloride  of  zinc  at  a  temperature  below  350° C.  and  powdered 
chloride  of  ammonium  introduced  in  the  mixture.  Am- 
monia is  given  off,  and  a  chloride  of  manganese  or  an 
oxychlonde  is  formed.  The  last  traces  of  ammonia  are 
eliminated  by  passing  cold  and  dry  air  through  the  mixture. 
I  he  temperature  is  then  raised  and  hot  and  dry  air  intro- 
jduced  ;  the  chloride  or  oxychloride  is  thus  decomposed  into 
chlorine  (the  first  gases  contain  12—20  per  cent,  of  CI) 
and  oxide  of  manganese  regenerated.  When  steam  is  used 
'm  place  of  dry  air,  hydrochloric  acid  is  given  off.  The  last 
•races  of  chlorine  or  hydrochloric  acid  are  removed  by  a 
Jurrent  of  cold  air  and  a  new  quantity  of  ammonium  chloride 
idded  as  before. 


The  process  is  carried  out  in  retorts  lined  with  ganister 
and  "a  layer  of  the  fused  chloride  of  a  metal,  whose  fusion 
point  is  considerably  above  the  temperature  required  for 
these  reactions."  The  retorts  are  worked  in  series  and 
alternate  ways  of  working  are  described.  Chloride  of  zinc 
can  be  substituted  by  any  other  chloride  or  metal  which  is 
not  affected  by  hydrochloric  acid  or  ammonia  vapour.  In 
place  of  oxide  of  manganese  other  oxides  may  be  used. 

— H.  A. 


A  New  or  Improved  Process/or  the  Recovery  or  Regenera- 
tor of  Nitric  Acid  Employed  in  the  Manufacture  of 
Chlorine.  W.  Wolters,  St.  Petersburg,  Russia  Ene 
Pat.  16,«09,  October  21,  1S89.     id. 

The  weak  point  in  the  manufacture  of  chlorine  by  the 
action  of  hydrochloric  acid  and  nitric  acid  on  manganese  is 
the  recovery  of  the  nitric  acid,  considerable  quantities  of 
which  are  lost  in  calcining  the  nitrate  of  manganese  liquor 
and  in  the  subsequent  conversion  of  the  hvponitric  acid 
vapours  into  nitric  acid,  by  means  of  air  ami  water.  It  is 
proposed  to  distil  off  the  excess  of  nitric  aeid  from  the  still 
liquor,  using  the  weaker  fractions  for  condensing  the  hydro- 
chloric acid  used  in  the  process,  and  the  stronger  fractions, 
along  with  air,  for  the  conversion  of  the  hvponitric  acid 
set  free  in  the  decomposition  of  the  residual  "nitrate  of 
manganese  sesquioxide  "  with  steam  or  air. — H.  A. 


Improvements  in  the  Manufacture  or  Production  of  Cyanide 
Compounds  from  Ferro-Cyanide  Compounds.  E.  Berg- 
mann,  Hamburg,  Germany.  Eng.  Pat.  4095,  March  15 
1890.     Gd. 

This  invention  effects  (1)  the  manufacture  of  cyanides  by 
the  action  of  silver  or  copper  salts  in  dilute  solution  on 
ferrocyanides,  which  are  dissolved  or  suspended  in  boiling 
water.  The  silver  or  copper  taking  part  in  the  reaction 
should  be  sufficient  to  combine  with  the  whole  of  the 
cyanogen  present ;  and  a  small  quantity  of  free  acid  is 
requisite  to  further  the  reaction — 

K4Fe(CN)0  +  6  AgN03  =  6AgCX  +  4  KNO:i  +  Fe(N03)2 
Cu4Fe(CN)(1  +  CujClj  =  3  Cu2(CN)2  +  FeCl2 

When  cupric  salts  are  used,  it  is  necessary  to  add  a 
reducing  agent,  such  as  sulphites,  S02,  &c.  to  promote  the 
reaction — 

K4Fe(CN)6  +  6  CuS04  +  3  SO,  +  6  H.,0  = 
3  Cu2(CN)2  +  2  K2S04  +  FeS04  +  6  HjSl  I, 

(2)  the  cyanide  of  silver  or  copper  obtained  by  any  of 
these  reactions  is  available  for  the  manufacture  of  double 
salts,  in  digesting  them  with  sulphides  of  the  alkalis  or 
alkaline  earthy  metals,  or  with  an  alkaline  ferrocyanide — 

2  Cu2(CN)2  +  BaS  =  Cu2(CN),  +  Ba(CN)„  +  Cu,S 

3  Cu2(CN)„  +  K4Fe(CN)6  = 

Cu4Fe(CN)6  +  Cu2(CN)2.4  KCN 

(3.)  In  the  former  reaction  the  solution  of  copper-barium 
cyanide  can  be  utilised  for  the  manufacture  of  other  double 
salts.  The  copper  ferrocyanide  produced  in  the  latter 
equation  is  available  for  manufacturing  new  quantities  of 
cyanide  of  copper,  as  given  above. — H.  A. 


A  New  or  Improved  Process  for  Manufacturing  Bleaching 

Powder  and  Caustic  Soda.  J.  D.  Pennock  and  .1.  A. 
Bradburn,  Syracuse,  U.S.A.  Eng.  Pat.  8090,  May  23, 
1890.     id. 

The  object  of  this  invention  is  the  regeneration  of  the  nitric 
acid  employed  in  manufacturing  chlorine,  and  the  utilisation 
of  the  nitrate  of  soda  obtained  therein  for  the  manufacture 
of  caustic  soda. 

Salt  and  nitric  acid  are  introduced  in  a  still,  and  on  heating 
the  whole  of  the  chlorine  of  the  salt  is  given  off  as  a  mixture 
of,  rvitrosyl  chloride  and  chlorine,  which   v^   converted   into. 
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pure  chlorine  by  passing  it  through  nitric  acid,  holding 
dioxide  of  manganese  in  suspension  ;  nitrate  of  manganese 
is  obtained  thereby  as  a  by-product. 

Tlie  hoi  still  liquor,  consisting  of  a  saturated  solution  of 
nitrate  of  soda,  undecomposed  salt,  and  nitric  acid,  is  run 
off  :  half  of  the  nitre  is  deposited  on  cooling,  and  the  mother- 
liquor  ased  Over  again  fur  a  new  hatch.  The  nitre  so 
obtained  is  available  for  the  manufacture  of  caustic  soda, 
for  which  purpose  it  is  furnaccd  at  a  moderate  red  heat  with 
2 — 3  times  its  weight  of  oxideof  iron  in  a  current  of  air.  In 
lixiviating  the  resulting  mass  with  hot  water,  a  solution  pi 
caustic  soda  of  a  density  of  50° — 77°  Tw.  i,  obtained. 

The  nitric  acid  introduced  in  the  process  is  regenerated  by 
passing  the  hot  waste  gases  from  the  revolver  first  over  an 
oxidising  substance  (Mni  >.,,  manganites,  manganates,  per- 
manganates), and  afterwards  over  the  nitrate  of  manganese 
solution  obtained  in  the  washing  of  the  chlorine,  which  is 
evaporated  down  to  a  plastic  condition,  when  MnOj  will 
remain,  and  the  nitrous  compounds  are  condensed  as  nitric 
acid  after  the  usual  treatment  with  air  and  steam. — H.  A. 


This  is  effected  by  an  addition  of  about  .">  per  cent,  or  more 
of  fluorspar  to  the  rock,  grinding  the  two  materials  together 
to  pass  through  a   In  mesh  sieve. — II.  A. 


Improvements  in  Apparatus  for  the  Condensation  of  Nitric 
Acid  and  other  Distillation  Products.  O.  Guttmann, 
London.     Eng.  Pat.  8915,  June  9,  1890.     6rf. 

The  condensation  is  effected  by  passing  the  vapours  through 
one  or  more  series  of  vertical  earthenware  pipes,  connected 
on  top  and  bottom  by  means  of  bends,  the  bottom  bends 
being  provided  with  traps  and  branch  pipes,  which  lead  in 
one  main  and  a  common  receiver.  The  acid  is  condensed  by 
surface  cooling  and  collected  continuously  from  each  bend. 
The  undecomposed  acid  passes  from  the  last  earthenware 
pipe  through  a  coke  tower,  as  usual. — H.  A. 


Improvements  relating  to  the  Manufacture  of  Acid  Phos- 
phates for  use  as  Artificial  Manure.  H.  H.  Lake,  London. 
From  A.  Memniinger,  Charleston,  U.S.A.  Eng.  Pat. 
9129,  June  12,  1890.     -id. 

In  the  usual  way  of  manufacturing  superphosphates,  the 
finely-ground  pbosphatic  rock  is  mixed  with  the  requisite 
quantity  of  sulphuric  acid  of  50°  B.  and  allowed  to  dry. 
The  duration  of  the  drying  operation  depends  greatly  on  the 
quality  of  the  rock,  and  the  object  of  this  invention  is  to 
reduce  the  time  of  drying  and  thus  to  make  phosphates  of 
any  origin  suitable  for  the  manufacture  of  superphosphates. 


Improvements  in  the  Packing  or  Putting-up  of  Chloride  of 
Lime  ami  other  Substances.  T.  < '.  Steele.  Glasgow. 
Eng.  l'at.  9670,  June  -j  1 ,  1890.     id. 

Tin:  (package  is  made  of  paper,  cardboard,  or  thin  wood, 
and  rendered  gas-  and  water-tight  by  dipping  it  in  molten 
wax,  or  a  mixture  of  the  same  with  rosin,  pitch,  gums,  or 
drying  oils. — II.  A. 


VIII.-GLASS,  POTTEKY,  AND 
EAKTHENWARE. 

Alteration  of  the  <  'oeffieienl  of  i  'ompressibility  of  Glass  at 
different  Temperatures.  E.  H.  Amagat.  Compt.  Rendi 
liO,  1246—1249. 
The  author  has  been  led  to  determine  the  coefficient  of 
compressibility  of  both  ordinary  soda-  ami  lead-glasses  at 
various  temperatures  by  the  need  for  accurate  knowledge  of 
possible  alterations,  as  demonstrated  by  his  own  researches, 
and  the  conflicting  statements  current  on  the  subjects  The 
problem  was  attacked  by  observing  the  alterations  in  volume 
of  a  long  glass  cylinder  subjected  tc.  high  pressure  at  known 
temperatures.  Among  the  difficulties  encountered  was  the 
tendency  of  the  cylinder  to  act  as  an  ultra-sensitive  thermo- 
meter, if  made  large,  so  as  to  give  measurable  readings,  while 
the  use  of  a  small  cylinder  necessitated  such  high  pressures 
that  permanent  deformation  was  apt  to  result.  The  instru- 
ment adopted  consisted  of  what  was  practically  a  piezometer 
enclosed  in  a  steel  cylinder  tilled  with  mercury,  which  was 
jacketed,  so  that  the  intermediate  annular  space  could  he 
tilled  with  ice,  steam,  or  the  vapour  of  methyl  benzoata 
(boiling  point  200'C),  accordingto  the  temperature  needed. 
The  readings  of  the  instrument  were  regulated  so  that  they 
ranged  over  a  comparatively  short  scale  (to  moid  error  due 
to  imperfect  calibration),  which  was  kept  at  a  constant 
temperature  by  a  water  jacket. 

The  following    table  shows   the  results    obtained;    th 
numbers  are  arbitrary,  representing  divisions  on  the  -     i 


Temperature. 

Piezometer  No.  1. 
(Glass.) 

Piezometer  No.  2. 
(Glass.) 

Piezometer  No.  3. 
(Flint  Glass.) 

Divisions  on  the 
Scale. 

Alteration 
per  100  Divisions. 

Divisions  on  the 
Scale. 

Alteration 
per  100  Divisions. 

Divisions  on  the 
Scale. 

Alteration 

per  In"  I'll 

o 
0 

100 

200 

202-7, 
208-7:! 
215-5* 

2-95 
3-25 

2(15-7, 
211-:k 
218-6' 

2-71 

■J-'.i'.i 

182-8, 
190-3< 

fill 

6-68 

The  increase  in  the  variation  with  rise  of  temperature  is 
here  manifest  :  it  is  quite  appreciable  for  ordinary  glass  and 
distinctly  greater  for  flint  glass.  It  is  in  all  cases  somewhat 
higher  than  the  value  arrived  at  by  Guillaume  in  his  work 
on  thermometers  of  precision,  but  the  instruments  he  used 
were  of  bard  glass.    Although  the  existence  of  this  variation 


is  thus  well   estahlislied.it    is   in    any  ease  extremely  small, 
and  would  generally  be  negligible.     Thus,  the  error  expe- 
rienced in  estimating  a  volume  at   200   G.  under  a  pressure 
of  1,000  atmospheres  would  be  only  0-00028  if  it 
were  ignored,— B.  li. 
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IX.-BUILDINO  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Manufacture  of  Slag  Cement.    J.  Groselaude.     Dingl. 
'  Polyt.  J.  275,  433rr-443. 

The  trade  in  slag  cement  has  recently  grown  considerably 
and  its  manufacture  is  now  practised  both  in  England  and 
abroad.  Besides  being  sold  under  its  proper  name  it  some 
times  come  into  the  market  under  the  inappropriate  titles  of 
puzzolana  and  Portland  cements.  In  the  first  place  it  is 
necessary  to  distinguish  it  sharply  both  from  Portland 
cement  proper,  and  from  untreated  slag  often  used  as  a 
sophistication  for  hydraulic  cements.  Slag  cement  is  of  the 
puzzolana  order,  i.e.,  it  is  a  mixture  of  active  siliceous 
matter  and  lime  which  unite  and  set  on  the  addition  of 
water;  the  active  siliceous  matter  is  ordinary  blast-furnace 
slag  granulated  and  ground  to  bring  it  into  a  suitable 
condition  and  the  lime  is  the  ordinary  substance  carefully 
slaked.  Taking  the  raw  materials  and  their  treatment 
systematically  we  have: — 

(1.)  Granulation  of  the  Slug. — This  is  effected  by 
quenching  the  molten  slag  with  water  and  is  absolutely 
essential  for  the  production  of  a  cement  of  anj-  value  :  the 
precise  change  is  not  well  understood.  It  may  be  regarded 
as  analogous  to  the  change  produced  in  sulphur  by  fusing 
and  quenching  it  where  an  altered  molecular  condition  is 
preserved  by  sudden  cooling ;  in  this  case  the  less  complex 
molecule  formed  at  a  higher  temperature  would  be  prevented 


from  aggregating  as  it  would  were  the  cooling  slow  and 
retailed  in  the  same  state  when  cold.  A  contrary  hypothesis 
may  lie  advanced  to  the  effect  that  combinations  existing  at 
the  higher  temperature  are  decomposed  by  quenching  and 
thus  resolve  themselves  into  simpler  substances.  In  either 
ease  there  is  little  doubt  that  granulation  produces  a  state 
of  greater  molecular  simplicity  and  activity,  rendering  the 
double  silicate  of  lime  and  alumina  constituting  blast- 
furnace slag,  active  and  capable  of  playing  the  same  part 
that  puzzolana  does  in  cements  made  from  that  substance. 

(2.)  Composition  of  the  Slag. — Besides  its  molecular 
condition,  the  ultimate  composition  of  the  slag  is  of  great 
importance.  Experience  has  shown  that  the  oxygen  of  the 
silica,  together  with  that  of  the  alumina,  should  have  to 
that  of  the  lime  approximately  the  relation  2  :  1.  Tetmajer, 
who  has  worked  considerably  at  the  subject,  is  of  opinion 
that  a  slag  in  which  the  relation  of  lime  to  silica  is  lower 
than  unity — 


\  SiO.  v    / 


is  not  available  for  cement  making.  He  fixes  tie'  best 
composition  as  :  lime  46,  silica  30,  alumina  16.  Certain 
slags  contain  a  notable  proportion  of  calcium  sulphide. 
Some  of  this  is  decomposed  on  granulation,  but  enough 
remains  as  a  rule  to  give  the  cement  a  greenish  colour  due 
to  the  trace  of  iron  present  when  allowed  to  set  in  water 
or  damp  air.  It  does  not  appear,  however,  that  any  harmful 
action  can  be  ascribed  thereto.  The  following  table  exhibits 
the  composition  of  a  few  typical  slags : — 


Marnaval. 

Saulnes. 

Choindez. 

Hartzbnrg. 

Middlesbrough. 

Bilbao. 

48-00 
30-50 
19-50 
0-85 
0-75 

II-  til 

47-20 
31-65 

17-0(1 
0-65 
1-36 

0-85 
1-29 

45-11 
26-88 
•21-12 
0-44 
1-09 
1-86 
0-5H 

48-59 
30-72 
10-40 
ire; 
1-28 
■i-lll 
Trace 

32-26 
31-05 

25-80 
0"10 

■rot 

1-42 
0-36 

5-3, 

47-3H 
32-011 
13-25 
0-46 
137 
3-42 
1-13 
n-17 

lOO'OO 

100-00 

1011 -On 

100-00 

100-00 

100-00 

(3.)  Slaking  the  Lime. — The  common  plan  is  to  dip  the 
lime  contained  in  baskets  bodily  into  water,  but  a  preferable 
method  is  to  use  a  special  apparatus  consisting  of  cylindrical 
vessels,  in  which  the  lime  in  pieces  about  the  size  of  an  egg 
is  placed,  enclosed  in  an  outer  cylindrical  case  fitted  with  a 
pressure  gauge  and  safety  valve.  The  whole  being  closed, 
water  is  admitted  by  sprinklers  and  the  slaking  goes  on 
regularly,  the  lime  being  exposed  to  an  evenly  damp  atmo- 
sphere, while  at  the  same  time  local  excess  of  water  is 
avoided  inasmuch  as  any  volatilised  during  slaking  falls 
back  into  the  space  between  the  i  essel  containing  the  lime 
and  the  outer  cylinder,  and  does  not  drop  back  direct  on  to 
the  lime  itself.  A  pressure  of  5 — C>  atmospheres  is  generally 
reached. 

(4.)  Drying  the  Granulated  Slag. — Several  methods 
have  been  proposed ;  the  most  obvious,  viz.,  exposing  the 
slag,  spread  out  in  layers  6 — 7  cm.  deep  to  flue  gases. 
permits  an  output  of  100  kilos,  per  sip  metre  in  24  hours, 
with  an  expenditure  of  6 — 7  kilos,  per  centner  of  dried 
slag. 

Rnelle  has  devised  an  ingenious  arrangement  consisting 
of  a  long  slightly  tapering  drum,  capable  of  being  rotated, 
within  which  is  a  screw  by  which  the  slag  is  carried  from 
the  end  where  it  is  fed  into  that  nearer  the  furnace,  the 
drying  being  thus  systematic.  Surrounding  this  drum  is 
another  coned  in  the  reverse  direction,  and  also  provided 
with  a  screw,  so  that  the  dried  and  heated  slag  is  gradually 


carried  back  to  the  end  whence  it  started,  imparting  its  heat 
to  the  inner  drum  during  its  passage. 

Such  an  apparatus  will  turn  out  about  25  tons  of  dried 
slag  in  24  hours,  with  a  coal  consumption  of  6  kilos,  per 
100  kilos,  of  dried  product,  and  an  expenditure  of  6 — 7 
horse  power. 

Ratg  has  made  an  attempt,  worth  recording,  to  dispense 
with  the  necessity  for  such  drying  apparatus.  He  quenches 
the  slag,  with  precaution,  so  as  to  avoid  leaving  any  part 
semi-fused  or  plastic,  while  at  the  same  time  as  nearly  as 
possible  the  whole  of  the  water  is  volatilised.  Any  final 
drying  necessary  is  effected  by  passing  molten  slag  through 
a  pipe  buried  in  a  heap  of  the  granulated  product. 

(5.)  Grinding  the  Granulated  Slag. — This  is  effected  in 
an  ordinary  edge-runner,  which,  though  rather  wasteful  of 
power,  is  best  lilted  for  this  particular  purpose. 

(6.)  Mixing  the  Slag  and  Lime. — A  mill,  consisting  of 
a  cylinder  with  its  inner  surface  shaped  into  a  series  of 
depressions  and  elevations  and  containing  a  number  of  iron 
balls,  is  used.  The  mingling  is  very  perfect,  while  the 
fineness  of  the  finished  product  may  be  gathered  from  the 
fact  that  it  leaves  a  residue  of  8—10  per  cent,  on  a  sieve 
of  5,000  meshes  per  sq.  cm. ;  on  the  attainment  of  this 
degree  of  fineness,  much  of  the  quality  of  the  cement  depends. 

The  lime  used  is  generally  an  ordinary  "  fat "  lime,  but 
it  seems  likely  that  a  poorer  lime  would  be  better,  there 
being  less  risk  of  the  cement  cracking  if  used  in  air. 
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It  sometimes  happens  owing  to  the  composition  of  the 
slag  being  not  quite  suitable  that  cement  made  from  it  sets 
badly  and  shows  cracks  and  a  tendency  t<>  disintegrate. 

These  evils  may  he  overcome  by  mixing  a  little  precipi- 
tated silica  and  alumina  with  it,  the  former  being  prepared 
by  treating  a  portion  of  the  slag  with  hydrochloric  acid, 
while  the  latter  may  be  obtained  by  precipitating  the  filtrate 
from  the  silica  with  lime. 

(7.)  Strength  of  Shir/  Cement. — The  results  about  to  he 
given  are  taken  from  the  publications  of  the  Jacoles  des 
Ponts  et  Chauss(es  (No.  3405,  September?,  1888),  and 
refer  to  a  cement  made  at  the  Donjeux  factory  from 
Marnaval  slag  and  "  fat  "  lime.  The  composition  of  the 
cement  was : — 

Band 0*85 

Silica 23-85 

Alumina 18-95 

Ferric  oxide Tin 

Lime 61-40 

Magnesia 1*85 

Sulphuric  anhydride 0"4S 

Loss  on  ignition 7*05 

100*00 


When  sifted  it  left  on  a  sieve  of  324  meshes  per  sip  em., 
0-7  per  cent,  residue,  on  900  meshes  0-8  per  cent.,  and  on 
5,000  meshes  21"5  per  cent.,  the  total  residue  amounting  to 
23  per  cent.  When  gauged  with  28  per  cent,  of  water,  it 
began  to  set  in  lj-  hours,  and  setting  was  complete  at  the 
end  of  3  hours. 

The  following  table  shows  the  mean  results  of  the 
mechanical  tests  : — 


In  Tension. 


In  Compression. 


Kilos,  per  sq.  cm. 


Kilos,  persq.  cm. 


7 
Days. 

28          84     1      7 
Days.    Days.    Days. 

28 

Hays. 

84 
Days. 

(PI:  8) 

21-87 
H-93 

26-88 
26-03 

31-15      275-7      377-3 
29-23     lsii-n     260-2 

«8-8 

319-2 

It  must  he  admitted  that  this  is  about  the  best  sample, 
the  behaviour  of  which  is  recorded  in  the  paper  above 
mentioned,  hut  it  serves  to  show  what  quality  may  he 
attained.  It  has  heen  alleged  that  slag  cement  fails  when 
used  for  sea  work,  but  it  has  heen  used  for  harbour  work 
both  at  Bremen  and  Middlesbrough. 

In  judging  a  slag  cement  from  the  analytical  data  it 
affords,  it  must  be  remembered  that  the  criteria  of  excellence 
that  are  in  vogue  for  Portland  cement  do  not  apply  to  it. 

Thus  a  good  Portland  cement  of  low  specific  gravity  is 
almost  a  contradiction  in  terms, whereas  a  good  slag  cement 
may  have  quite  a  small  density. 

A  detailed  statement  of  costs  for  erecting  the  necessary 
plant  and  carrying  out  the  manufacture  are  given  in  the 
original. — II.  11. 


X.-METALLUKGY. 

The  Dry  Assay  of  Tin  Ores.     Part    I.      11.  0.   Ilofman. 
Technology  Quarterly,  3,  112—143. 

See  under  XXIII.,  page  899. 


The  Estimation  of  Phosphorus  in  the  "  Basil' "  Siemens 
Sleel  Haiti.  W.  Galbraith.  Taper  read  before  the  Iron 
and  Steel  Institute,  May  1890. 

It  is  usual  to  judge  of  the  extent  to  which  tie-  oxidation 
of  the  phosphorus  has  proceeded  by  withdrawing  a  sample, 
hammering  down,  quenching  in  water  and  examining  the 

fracture,  which  should  he  brighl  and  crystalline  and  have  a 
characteristic  streaky  appearance  if  the  phosphorus  he 
present  in  quantity.  The  appearance  is  apt  to  vary, 
however,  with  the  size  of  tie'  sample,  the  amount  of 
hammering  and  the  temperature  at  which  it  is  quenched. 
The  following  chemical  test  is  rapid  ami  more  reliable: 
0*20  xvu\.  ot  the  drillings  are  dissolved  in  8  cc.  of  aqua 

regia  in  a  small  Bask,  3  ee.  of    water  arc-  added    and  enough 

ammonia  to  precipitate  the  whole  of  the  iron.  The  precipi- 
tate is  next  dissolved  in  nitric  acid  added  drop  by  drop 
until  the  liquid  is  distinctly  clear.     10  drops  of  ammonium 

molybdate,  prepared  at rding  to  ETresenius, are  then  added, 

the  liquid  is  transferred  to  a  small  bottle  li  in.  high  by 
g  in.  in  diameter,  diluted    to  a  mark    on  the    bottle  and    well 

shaken.  Similar  operations  conducted  with  a  staudard  steel 
containing  say  "05  percent.of  phosphorus,  and  the  opacities 
were  compared.  Tin  comparison  becomes  more  simple  if  a 
series  of  bottles  be  prepared  containing  from  -01  percent, 
to  *  10  per  cent,  of  phosphorus.  The  molybdic  solution  is 
made  by  dissolving  50  grms.  of  molybdic  acid  in  a  mixture 

of   too  cc.  of  amn ia  and   100  cc,  of  water  and  pouring 

the  liquid  into  750  cc.  of  nitric  acid  (sp.  gr.  I '20).  It 
is  not  advisable  to  arrest  a  basic  Bessemer  blow  sufficiently 

long  to  allow  of  this  test  being  made,  hut   the  analysis  may 

easily  he  performed  between  each  blow  and  any  phosphoric 
heat  detected. — H,  K.  T. 


Aluminium    in    Carburetted    Iron.     W.    .1.    Keep.      Taper 
read  before  the  lion  ami  Steel  Institute,  May   1890. 

The  author  first  describes  tin-  method  used  by  him  in 
making  mechanical  tests,  he  then  gives  the  effect  of 
aluminium  on  various  kinds  of  iron  and  steel.  With 
commercially  pure  iron   in   the  form  of   Robert-Bessemer, 

ingots,  the  addition  of  0*25  per  cent,  of  aluminium  diminishes 
deflection  by  decreasing  the  set  aial  elasticity.  Rigidity  is 
increased,  the  grain  is  closer  and  more  uniform,  anil  the 
metal  is  improved  as  a  structural  material.  Remelteu 
wrought  iron  containing  2-45  per  cent,  of  aluminium  make! 
a  good  welil  and  after  being  forged  can  la-  bent  nearly 
double.  Its  grain  is  like  that  of  tine  steel.  Wrought  iron 
with  the  above  percentage  of  aluminium  can  he  easily  cast. 
With  a  higher  percentage  of  carbon,  as  in  steels,  aluminium 
slightly  increases  the  hardness,  owing  to  some  of  the 
graphite  being  expelled,  since,  with  low  percentages  of 
carbon,  aluminium  does  not  convert  the  combined  carbon 
into  graphite,  hut  expels  some  of  tin-  existing  graphite. 
White  east  iron  is  greatly  improved  by  aluminium  ginoii 
the  carbon  is  reduced  in  amount  and  part  of  it  is  converted 
into  graphite,  thus  lessening  the  hardness  Of  the  metal  and 
increasing  its  rigidity  and  elasticity.  The  author  points  out 
that   if  the   graphite  of  grey   east  iron  could  he  produced  by 

aluminium  instead  of  by  silicon  the  metal  would  he  better 
for  most  purposes.  Even  at  the  present  price  of  aluminium 
the  addition  is  generally  advantageous  (compare  this  Journal 
1888,  752).— H.  K.  T. 


Certain  Chemical  Phenomena  in  tin-  Manufacture  of  SteeL 
W.  Galbraith.  Tapir  read  before  the  Iron  and  Steel 
Institute,  May  1890. 

In  the  manufacture  of  soft  steel  either  by  the  Bessemer  or 
Siemens  process,  especially  where  a  basic  lining  is  used, 
there  is  often  experienced   a  difficulty  in    keeping  the  metal 
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quiet  in  the  mould.  This  is  usually  accompanied  by  a 
difficult;  in  teeming,  a  considerable  quantity  of  metal  being 
left  in  the  ladle.  The  author  considers  that  these  difficulties 
are  due  to  oxide  of  iron  disseminated  through  the  metal, 
especially  as  they  are  accompanied  by  a  metallic-looking 
slag  high  in  iron,  by  a  large  evolution  of  gas,  and  by  an 
excessive  consumption  of  spiegeleisen  or  ferro-manganese 
before  the  carbon  can  be  increased.  In  support  of  this 
view  it  frequently  happens  that  metal  will  teem  badly 
whilst  showing  nothing  abnormal  on  ordinary  analysis, 
whilst  on  the  other  hand  the  effect  of  an  oxidising  slag  in 
rendering  steel  infusible  is  well  known.  In  further  support 
of  his  view  the  author  quotes  Miiller's  experiments  on 
the  secretion  of  gases  in  iron  and  steel  (Iron,  September  14, 
1883),  in  which  it  was  found  that  basic  steels  contain  an 
abnormal  amount  of  carbonic  oxide,  the  latter  being  pro- 
duced at  the  expense  of  the  oxides  in  the  metal  when  the 
oxidising  slag  was  removed.  Another  effect  of  a  slag 
containing  much  oxide  of  iron  is  that  the  iron  is  oxidised 
more  rapidly  in  proportion  to  the  amount  of  phosphorus 
removed.  In  order  to  avoid  the  injurious  effect  of  the 
basic  slag  on  the  spiegeleisen  and  to  obtain  a  better  control 
of  the  carbon  in  the  metal,  the  steel  after  teeming  is  run 
into  a  second  ladle  until  the  basic  slag  begins  to  come, 
when  the  stream  is  stopped,  at  the  same  time  some  siliceous 
slag,  similar  to  ordinary  Siemens  slag,  together  with  the 
necessary  alloys,  is  added. — H.  K.  T. 


Heavier  and  harder  rails  for  safety. 

The   remaining   headings   have   no  direct  connexion  with 
applied  chemistry. 


Steel    Bails    considered    Chemically    and    Mechanically. 

C.  P.  Sandberg.     Proe.  Inst.  Mech.  Eng.  July  29,  1890. 

Industries,  9,  97—101. 
The  subject  is  dicussed  and  tabulated  analytical  data  given, 
under  the  following  headings  : — 

Safety  and  durability. 

Favourable  effect  of  silicon. 

Experiments  on  high  silicon  steel  rails. 

Hardness  dependent  on  carbon  and  phosphorus. 


The  Critical  Points  of  lion  and  Steel.     V.  Osmond.     The 

Iron    and    Steel    Institute,    -May     1SS9.       (See    also    this 

Journal,  1890,  517— 5 IS.) 
The    paper   dealt   with   experiments    carried   out   for   the 
examination  of  the  rate  of  cooling  of  samples  of  iron  and 
steel  of  different  composition  with  a  view  to  determine  their 
critical  points. 

The  samples  operated  upon  were  in  the  form  of  bars,  into 
one  end  of  which  one  of  the  junctions  of  Le  (hatcher's 
thermo-electric  pyrometer  (Journal  de  Physique,  VI.  Jan. 
187)  was  soldered.  The  couple  of  the  latter  was  composed 
of  a  cast  platinum  and  a  platinum-iridium  wire,  and  the 
opposite  ends  were  connected  with  a  Deprez  and  D'Arsonval 
aperiodic  mirror  galvanometer. 

The  pyrometer  was  calibrated  by  means  of  the  melting 
point  of  potassium  sulphate  (1,015°)  and  the  boiling  point 
of  ammonium  chloride  (340  ),  and  it  was  assumed  that  the 
temperatures,  up  to  1,500°,  were  proportional  to  the  electro- 
motive forces  of  the  couple.  In  experimenting,  the  metallic, 
bar,  with  wires  attached,  was  placed  in  a  porcelain  tube 
closed  with  corks  and  heated  to  the  required  temperature. 
The  furnace  and  tube  were  then  allowed  to  cool  spontaneously 
and  the  times  at  which  the  index  passed  each  division  of 
the  scale  were  recorded  by  means  of  a  chronograph.  The 
temperatures  were  then  plotted  as  abscissa-,  and  the  times 
included  between  the  passage  of  the  index  over  two  con- 
secutive  divisions  of  the  scale  as  ordinates.  The  different 
critical  points  are  indicated  by  the  letters  u,,  n.,,  <(.„  &c. 
— «!  representing  the  lowest  temperature. 

The  first  experiments  were  made  on  samples  of  iron  and 
Steel  with  increasing  proportions  of  carbon,  the  other 
constituents  remaining,  as  far  as  possible,  constant.  The 
following  table  gives  tic  nature  and  composition  of  the 
different  samples  : — 


Electrolytic 
Iron. 

Extra  Mild 

Steel,  basic 

Open-Hearth. 

Mild  Steel. 

Fairly  Mild 

Hard  Crucible 
Steel. 

Swedish  White 

bas.c  Bessemer.       o^.Hearth. 

Pi?.-  Iron. 

O'OS 

o-ioo 

0-012 
0-021 

0-290 
n-ofiO 
0-060 

0-052 

0-570                       1-250 
0-085                       0-190 
0-020                           0-010 
0-050                           n-li'l 

0'040 

o-iio 

0-270 

0-230 

o-ioo 

0-120 

The  following  arrests  were  obtained  : 


— 

«3- 

n2. 

Bl- 

Electrolytic iron.. 

8S5°  (abrupt 
anil  very  long). 

75'l'— 690° 
(very  gradual). 

ew 

(almost  im- 
perceptible). 

Extra  mild  steel  .. 

845°— 800° 
(gradual). 

755°— 710° 
(gradual). 

680°— 645° 

(gradual). 

7*0° 

-000° 

080"— 010° 

Fairly  mild  steel.. 

750' 

-601° 

601° 

Hard  steel 

SCO'  (very 
slight). 

•• 

074° 
(very  Jong). 

White  pig  iron. ... 

•• 

695°  (short). 

The  above  results  show  that  the  delay  in  cooling  «,,  which 
is  almost  imperceptible  in  electrolytic  iron,  goes  on  in- 
creasing with  the  proportion  of  carbon  until  it  assumes 
enormous  proportions  in  hard  steel.  Thus  it  is  a  function 
of  the  proportion  of  carbon,  and  is  identical  with  the 
phenomenon  discovered  by  Parrett  in  1873,  and  named  by 
him  "  recalescence." 

The  station  a,,  which  increases  in  duration  with  the  pro- 
portion of  carbon   in  steels,    diminishes    on    passing    from 


hard  steel  to  white  pig  iron,  hence  there  is  little  change  of 
state  at  this  point,  and  the  carbon  at  all  temperatures  is 
either  in  the  form  of  hardening  carbon  or  of  cement  carbon. 
With  regard  to  the  other  points  of  rest  in  electrolytic  iron, 
there  is  a  sudden  arrest,  ctg  at  855°,  and  a  more  gradual 
one,  ii.,,  at  750° — G90°.  In  extra-mild  steel  the  same 
stations  are  observed,  <z3  remaining  the  same,  03  being  some- 
what lowered.  In  mild  steel,  n3  is  still  lower,  ami  becomes 
confounded  with  u.2,  so  that  there  is  a  single  gradual 
slackening, 03-2.  In  medium  steel,  the  point  aj-s  continues 
to  descend  and  joins  on  to  a,.  Finally,  in  hard  steel,  the 
three  critical  points  are  merged  into  one,  and  </•_..>..]  at 
674  . 

The  point  a3,  since  it  is  most  distinct  in  pure  iron,  pro- 
bably represents  a  change  of  molecular  state  of  the  element, 
the  change  being  analogous  to  that  which  is  known  to  take 
place  in  the  case  of  sulphur,  silicon,  &c.  The  point  a.,  may 
represent  a  distinct  molecular  modification  of  iron,  but  as  it 
is  not  sharply  defined,  even  in  electrolytic  iron,  the  author 
preferred  to  regard  it  provisionally  as  the  end  of  «.,.  Thus, 
below  a.2,  iron  possesses  the  molecular  form  a,  whilst  above  «3 
it  assumes  the  allotropic  form  /3.  At  intermediate  stations 
it  is  a  mixture  of  a  and  p.  The  action  of  carbon  on 
iron  can  now  be  easily  summarised.  Carbon,  in  the  form 
of  hardening  carbon,  maintains  iron  in  the  0  condition, 
during  slow  cooling,  down   to  a  temperature  which  is   lower 
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Annealed. 

Hardened. 

o 

g-366 

0 

2-148 

2'309 

1'666 

1-878 

the  greater  the  quantity  of  carbon  present.  The  points 
«,.  «.„  and  </,  correspond  with  a  number  of  changes 
already  observed  in  the  physical  properties  of  iron,  such 
as  recalescence,  variation  in  specific  heats,  appearance  and 
disappearance  of  magnetism,  and  changes  in  rate  of  dilata- 
tion and  electrical  resistance. 

Influence  of  the  Initial  Temperature  and  of  the  Rati  of 
t  'oolitig  on  the  Position  of  the  Critical  Points.  Theory  of 
Hardening.- — If  samples  be  cooled  from  successively  higher 
temperatures  it  is  found  that  the  temperature  of  recalescence 
is  proportionally  lowered.  The  temperature  of  recalescence 
is  also  lowered  the  more  rapid  the  cooling.  If  the  sample-  is 
cooled  in  water  no  retardation  is  observed!  Thus,  if  the 
is  fairly  rapid  the  changes  produced  during  slow 
cooling  do  not  take  place,  and  the  hardened  steel  consists 
of  iron  and  carbon  in  the  state  in  which  they  existed  at 
high  temperatures.     In  order  to  see  if  the  heat  which  had 

not  l n  evolved  was  really  latent  in  the  steel,  equal  weights 

of  annealed  and  hardened  steel  were  dissolved  in  the  double 
copper  ammonium  chloride.  The  following  rises  in  tem- 
perature were  obtained: — ■ 


Medium  steel  . 

Hard  steel    .... 
White  pig  iron 


Hence  the  hardened  metal  contains  an  excess  of  heat  over 
the  annealed  one.  The  influence  of  time  on  the  change  of 
state  during  cooling  is  in  accord  with  general  chemistry. 

With  regard  to  the  share  of  iron  and  carbon  in  com- 
municating the  usual  properties  of  hardened  steel  to  the 
metal,  the  author  considered  that  they  are  mainly  due  to 
the  iron  and  that  hardened  steel  contains  the  iron  in  the 
$  condition.  In  order  to  prove  this,  steel  was  hardened  at  a 
temperature  between  as— 2  and  a,  that  is.  at  a  temperature 
at  which  the  change  (during  cooling)  of  iron  from  the  18 
state  to  the  o  is  well  advanced,  whilst  the  combination  of 
the  carbon  with  the  iron  has  not  yet  commenced.  The 
metal  so  obtained  was  soft  under  the  tile,  yet  when  treated 
with  nitric  acid  it  gave  the  reaction  for  hardening  carbon. 
On  the  other  hand  mild  steel  may  be  hardened  by  heating 
to  a  temperature  above  a3,  and  rendering  the  cooling  from 
this  point  extremely  rapid  by  plunging  the  metal  into  a 
freezing  mixture.  Under  these  circumstances  the  tensile 
strength  increases  from  26\6  tons  to  61 -5  tons  per  square 
inch,  the  elongation  decreasing  from  30  to  4  per  cent.  This 
enormous  diminution  in  malleability  could  not  be  due  to  the 
•22  per  cent,  of  carbon  which  the  steel  contained,  but  is 
due  to  the  iron  being  in  the  £  condition.  The  influence  of 
carbon  is  the  same  as  that  of  rapid  cooling,  and  binders  the 
conversion  of  iron  from  the  $  to  the  a  condition. 

Phenomena  obserred  on  heating  the  same  samples  between 
600°  and  1,100°. — On  heating  samples  of  iron  and  steel  the 
same  critical  points  were  observed  as  on  cooling,  but  they 
were  uniformly  lower.  The  difference  in  a3  for  heating  and 
cooling  is  least  in  electrolytic  iron.  These  considerations 
explain  the  fact  observed  h\  Brinell  that  the  temperature 
to  which  steel  must  be  heated  to  enahle  it  to  be  hardened 
and  the  temperature  at  which  it  suffices  to  cool  it,  arc  nut 
identical. 

/lulling  unit  moling  Inline  600  .  Theory  of  Tempering. 
— Annealed  steel  docs  not  show  any  critical  points  below 
600°.  Hardened  steel  on  heating  begins  to  evolve  heat  at 
200°,  so  that  there  is  an  acceleration  in  the  rate  of  heating 
when  this  temperature  is  reached.  The  maximum  liberation 
of  heat  is  reached  at  3."><i',  and  it  ceases  at  alio  .  A  further 
evolution  of  heat  occurs  at  660' — 680°.  Hence  the  iron  and 
carbon  in  hardened  steel  are  in  a  state  of  unstable  equili- 
brium similar  to  that  of  plastic  sulphur,  and  during  tempering 
the  P  iron  returns  to  the  a  state  and  the  hardening 
(uncombined)  carbon  to  the  condition  of  iron  carbide. 


Influence  of  Foreign  Metals.  Boron. — A  sample  from 
Roberts-Austen  was  examined.     There  were  two  liberations 

of   heat,    via., ■    of  which    the  maximum    is   produced 

m    .  ' 

between  SI.',    and   Si).',    ;  a  ;'.,  +  '    of   which   the 

m 

maximum  is  produced  between  738   and  725°,  each  station 

being  lowered.  The  two  liberations  of  heat  are  fairh  equal. 
This  action  is  analogous  to  thai  of  carbon. 

\iekrl.-  —The  sample  showed  a  single  station,  a 3  -  .,  -  |,  at 
650°.  In  a  steel  containing  the  same  amount  of  carbon, 
Oj  would  be  quite  distinct  :  thus,  the  nickel  has  considerably 
lowered  the  charge  of  iron  and  of  carbon. 

Manganese.-  -The  temperature  of  the  allotropic  change  of 

iron  and  of  recalescence  is  lew,  red  in  proportion  as  the  per- 
centage of  manganese  is  increased.  Ferro-manganese  onlj 
shows  traces  of   arrestation.      Thus  manganese  has  the  same 

effeel  as  carbon  in  maintaining  the  iron  in  the  3  condition. 
In  ferro-manganese  and  highly  manganiferous  steels  all  the 

iron  is  in  the  0  condition,  a  condition  similar  to  that  of  iron 
at  a  temperature  above  Still  .  This  explains  why  these 
alloys   are    not    magnetic,  since    iron   above  860°  cannot    he 

magnetised. 

Copper. — The    samples    were    prepared   by   Dr.   Edwin 

J,  Ball  and  Mr.  Arthur  Wingham  (Jour.  Iron  and  Steel 
Inst.  1889,  123).  With  0-847  per  cent,  of  copper  the 
three    points.   as,    a.:,   and   a,    are    quite     distinct,  but    <i ,    is 

lowered  some  40  or  50  degrees.  With  a  greater  proportion 
of  copper,  (/.,  becomes  confounded  with  it...  and  <7,  descends. 
The  effect  therefore  of  copper  is  the  same  as  that  of  the 
previous  metals  but  it  is  not    o  em  rgetic,  4  per  cent,  of  copper 

having  the  same  effect  as  6'2  per  cent,  of  carbon. 

Chromium. — Three  samples  were  examined  with  l'0,2-0, 
and  10 — 12  per  cent,  of  chromium.  With  the  first  the 
maximum  Oj— s  is  slightly  higher  than  with  steel  containing 
the  same  amount  of  carbon.  The  remaining  two  samples, 
cooled  from  1,100  ,  show  only  one  perturbation  a^-.,-^  in 
the  form  of  a  highly  accentuated  recalescence.  The  third 
sample  cooled  from  sun  ,  recalesces  at  the  exceptionally 
high  temperature  of  74  1  .  Hence  it  appears  that  the 
effort  of  chromium  is  to  raise  the  critical  point  Oj  and  its 
action  is  of  an  opposite  nature  to  that  of  manganese,  and 
is  equivalent  to  annealing.  If  chromium  steels  unite  in  a 
remarkable  manner  certain  opposite  properties  and  are  but 
slightly  brittle  in  proportion  to  their  hardness,  we  must 
assume  that  their  hardness  is  due  to  the  chromium  itself, 
and  their  consistency  to  the  absence  of  $  iron.  The 
influence  of  the  initial  temperature  on  the  portion  of  d]  is 
greater  in  chrome  steels  than  in  carbon  steels. 

Tungsten,  0*26  to  1-53  per  cent. — The  points  ,i  and 
a.,  retain  their  original  positions,  but  «,  is  lowered  to  580  . 
Thus  tungsten  has  no  action  on  the  change  of  iron  per  *,-, 
but  it  has  a  hardening  action  through  the  agency  of  the 
carbon  which  it  has  a  tendency  to  retain  in  the  form  of 
hardening  carbon.  This  action  is  peculiar  to  tungsten. 
The  lowering  of  a,  only  takes  place  when  the  initial 
temperature  is  sufficiently  high.  If  cooled  from  750  «, 
appears  at  670°. 

Silicon. —  The  samples  were  supplied  by  Mr.  lladlield, 
and  consisted  of  an  extended  series  in  which  the  silicon  was 

the  only  variable  (Iron  and  Steel  Institute,  September  1889), 

With  increase  of  silicon  a3  is  raised  and  approaches  its 
position  in  pure  iron.  It  eventually  disappears  altogether 
and  is  not  found  even  when  the  metal  is  heated  t"  1,400  . 
Hence   the   effect    of   silicon    is   to  keep   the    iron    in   the  a 

condition. 

Arsenic. —  Tin  effect  of  this  element  is  similar  to  that  of 
silicon  ill  tending  to  raise  n,  and  to  diminish  its  intensity) 
o»  and  a,  are  not  affected. 

Phosphorus. — Two  samples  were  examined,  a  sample  of 
puddled  iron  (P=0'S8  per  cent.)  and  one  of  basic  ]'•• 
metal  (before  afterblow,  P  -  1*35  per  cent.).  The  curve  for 
the  puddled  iron  is  exactly  similar  to  that  of  electrolytic 
iron,  ii.  being  gradual  and  not  abrupt.  Probably  in  this 
sample  the  phosphorus  was  chiefly  in  the  form  of  phosphate 
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of  iron.  The  Bessemer  metal  gave  only  one  very  indistinct 
point  (a,)  at  680°.  The  effect  of  phosphorus  is  therefore 
similar  to  that  of  silicon. 

Sulphur. — A  single  sample  of  basic  Bessemer  steel 
(S=0  28  per  cent.)  was  examined  ami  its  curve  compared 
with  that  for  a  steel  containing  the  same  amount  of  carbon 
and  manganese.  The  stations  o3^„  and  at  were  found  to  be 
raised.  The  action  of  sulphur  appears  to  lie  similar  to  that 
of  silicon  and  phosphorus. 

General  Conclusions  on  the  Influence  of  Foreign 
Elements. — Roberts-Austen  has  found  that  the  effect  of 
foreign  elements  on  the  properties  of  gold  is  related  to  the 
periodic  classification  (Phil.  Trans.  179,  339 — 349).  The 
author  finds  that  a  similar  relation  holds  in  the  case  of  steel. 
Thus  in  general  those  elements  the  atomic  volumes  of  which 
are  less  than  that  of  iron,  delay  during  cooling,  the  change 
of  0  iron  (hard)  into  a  iron  (soft),  and  that  of  hardening 
carbon  into  carbide.  They  therefore  have  a  hardening 
action.  (To  this  class  belongs  hydrogen,  since  electrolytic 
iron  is  very  hard  and  brittle.)  On  the  other  hand,  those 
elements  the  atomic  volumes  of  which  are  greater  than  that  of 
iron,  tend  to  raise  the  change  of  the  iron  to  the  normal 
position  which  it  occupies  in  pure  iron.  They  hasten  during 
cooling  the  combination  of  the  carbon  with  the  iron,  and 
retard  the  inverse  change  during  heating.  They  therefore 
communicate  softness  and  malleability.  In  other  words, 
elements  of  low  atomic  volume  tend  to  maintain  the  iron 
in  the  form  in  which  it  has  itself  the  lowest  atomic  volume, 
and  conversely.  The  magnetic  properties  of  iron  are  subject 
to  the  same  influence,  those  elements  the  atomic  volumes  of 
which  are  less  than  that  of  iron  increasing  the  permanent 
magnetism  of  the  iron,  whilst  those  the  atomic  volumes 
of  which  are  greater,  have  no  action  on  the  permanent 
magnetism. — H.  K.  T. 


PATENTS. 

Improvements  in  the  Treatment  of  Refractory  Gold  and 
Silver  Ores  and  in  Apparatus  therefor.  H.  Hutchinson, 
London.  Eng.  Pat.  16,270,  November  26,  1887.  (Second 
Edition.)     Sd. 

Previously  described  (llii-.  Journal,  1889,  287). — A.  W. 


Improvements    in    Coating   or    Plating   Metal    Plates    or 

Articles  of  Large   or  Small    Size.     W.   P.   Thompson, 

Liverpool.     Erom  A.  A.  L.  Levy,  Paris,  France.     Eng. 

Pat.  12,556,  August  8,  1889.     6d. 

Tins  is  a  claim  for  the  coating  of  any  metal  with   another 

metal  by  simple  immersion  of  the  former  in  a  solution   of 

the  chloride  of  the  latter  mixed  with  chloride  of  ammonium. 

The  presence  of  the  latter  salt  is  the  "  essential  foundation  " 

of  the  process. — A.  W. 


Improvements  in  Treating  Liquid  Acid  Residues  containing 
Iron  to  obtain  Products  therefrom.  M.  N.  d'Andria, 
Manchester.     Eng.  Pat.  13,575,  August  28,  1889.      Id. 

Sec  under  VII.,  page  860. 


An  Improved  Process  for  Recovering  Valuable  Substances 
from  the  Mother- Liquors  Resulting  from  Treatment  of 
Copper  Ores.  E.  de  Cuyper,  Peronnes-lez-Binche, 
Belgium.     Eng.  Pat.  13,726,  August  30,  1889.     8d. 

See  under  VII.,  page  860. 


An  Improvement  in  Foundry  Sand.  J.  Patrick,  Fraukfort- 
on-Main,  Germany.  Eng.  Pat.  1-1,408,  September  12, 
1889.     id. 

The  patentee  mixes  with  the  sand,  coal-tar,  asphalt,  bitumen, 
or  a  similar  viscous  body.     Five  parts  of  tar  arc  liquefied  by 


heat,  stirred  into  five  parts  of  hot  water  and  the  mixture 
poured  on  to  100  parts  of  sand.  It  is  maintained  that 
by  this  means  sand  which  is  either  too  fine  or  too  coarse  for 
cores  or  moulds  is  rendered  suitable,  the  former  by  having 
its  porosity  increased  and  the  latter  by  an  increase  in  its 
density  and  cohesion. — A.  W; 


Improvements  in  Metallurgical  Furnaces.     ( '.  A.  Piat, 
Paris,  France.      Eng.  Pat.  18,985,  November  26,  1889.     8d. 

This  is  an  arrangement  in  which  a  small  cupola  is  placed 
over  a  crucible  furnace  in  such  a  way  that  the  waste  gases 
from  the  latter  can  be  utilised  in  assisting  the  heating  of  the 
former.  Neither  furnace  is  a  fixture.  The  cupola  is 
adapted  to  a  hollow  bearing,  through  which  the  air  is 
supplied,  in  such  a  manner  that  it  can  be  slightly  raised 
from  the  crucible  furnace  and  swung  round  out  of  the  way, 
while  the  latter,  which  is  held  on  one  end  of  a  counter- 
balanced rocking  beam,  is  raised  to  discharge  its  contents. 
The  cupola  is  so  arranged  that  it  can  be  used  by  itself 
simply  as  a  cupola  or  in  conjunction  with  the  crucible 
furnace. — A.  W. 


Improved  Manufacture  of  Compositions  or  Alloys  for 
Anti-Friction  Purposes.  E.  C.  Miller,  London.  From 
The  Magnolia  Anti-Friction  Metal  Co.,  New  York,  U.S.A. 
Eng.  Pat.  8655,  June  4,  1890,     id. 

The  ingredients  are  the  following  : — 

Lead son,. 

Antimony 15 

Tin 5   „ 

Bismuth 4,  ounces. 

Graphite 8 

and  according  to  the  desired  quality  of  the  alloy — 

SilvCT I  ounces. 

or  Aluminium 4 

The  lead  is  melted  and  cleaned  with  sal-ammoniac,  the 
antimony  added,  the  graphite  then  stirred  in  and  the  tin  and 
bismuth  mixed  in  last.  When  desired  silver  or  aluminium 
can  be  incorporated.  The  alloy  is  recommended  for  shaft 
bearings. — A.  W. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

On    the    Electro-deposition    of  Platinum.       \V.  H.    Waul. 

J.  Frank.  Inst.  130,  1890,  62—75. 
The  author  points  out  the  great  demand  that  exists  for  a 
good  and  reliable  process  for  producing  a  bright  and 
adherent  deposit  of  platinum,  and  mentions  that,  of  all  the 
methods  that  have  been  proposed,  only  three  deserve  special 
notice.  These  are  :  (1.)  The  Koseleur-Lanaux  method, 
based  on  the  electrolysis  of  a  solution  of  the  double  phos- 
phate of  sodium  and  platinum.  (2.)  The  process  of  the 
Bright  Platinum  Plating  Company  (London),  a  modification 
of  that  of  Roseleur,  involving  the  introduction  into  the  bath 
of  certain  substances,  such  as  sodium  chloride  and  borax, 
to  ensure  a  bright  deposit  of  the  metal ;  and  (3.)  Boett<rer's 
method,  founded  on  the  electrolysis  of  a  solution  of"  the 
double  chloride  of  ammonium  and  platinum  in  sodium 
citrate.  These  processes  give  good  results  at  the  commence- 
ment, but  the  solutions  deteriorate  from  a  variety  of  causes, 
the  chief  among  which  is  the  insolubility  of  platinum  as  an' 
anode,  which  necessitates  occasional  additions  to  the  baths 
of  fresh  quantities  of  the  platinum  salt,  whereby  the  electro- 
lytes are  continually  altering  in  conductivity,  and  gradually 
becoming  contaminated  with  secondary  products.  The 
character  of  the  deposit  of  platinum  is  naturally  impoverished 
by  such  alterations  in  the  conditions. 
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All  the  solutions  recommended  for  electro-plating,  except 
Boettger's,  are  made  bj  treating  the  platinic  chloride  with 
alkaline  salts,  the  must  favoured  of  which  are  the  phosphates 
and  oxalates.  The  result  is  a  solution  of  the  double  phos- 
phate  or  oxalate,  as  the  case  may  be,  together  with  the 
chloride  of  the  alkali  from  the  decomposition  of  the  platinic 
chloride.  As  the  solution  becomes  impoverished  it  is 
strengthened  by  fresh  additions  of  platinic  chloride,  with 
the  result  that  the  alkaline  chloride  accumulates,  until  the 
hath  is  practically  spoilt.  Boettger  maintains  his  hath  hv 
fresh  additions  of  the  original  solutions,  but  here  again  the 
accumulation  of  foreign  substances  must  follow.  The 
author  then  describes  his  own  experiments  on  the  subject 
with  a  view  to  remedy  these  defects. 

Platinum  black  deposited  on  carbon  was  used  as  an 
anode,  in  the  hope  that  a  large  surface  would  facilitate  the 
solution  of  the  metal,  but  it  was  found  to  be  unpractical, 
as  the  solution  had  to  be  strongly  acid,  and  the  current  of 
such  a  Strength  that  only  a  black   and   non-adherent  deposit 

was  obtained.  Again,  it  was  quite  useless  with  those  solu- 
tions which  give  the  best  deposits,  that  is,  the  phosphates 
and  oxalates.  A  solution  ni  platinic  hydrate  in  caustic 
potash  was  found  to  give  a  good  deposit  of  metal,  and  the 
bath  could  be  kept  up  to  standard  by  additions  of  the 
platinic  hydrate  without  any  deterioration  due  to  the  accu- 
mulation of  foreign  salts.       The  author  recommends  the  use 

of  platinic  hydrate  in  the  preparation,  and  the  maintenance 

of  the  Strength  of  the  ordinary  solutions  in  use.  and  civvs 
the  following  directions  :  — 

The  Alkaline  Platinate  Solution. 

Platinic  hydrate 2oz. 

Caustic  potash s  <>z. 

Distilled  water 1  pill. 

One-half  of  the  caustic  potash  is  dissolved  in  a  quart  of 
waterand  the  platinic  by  drate  gradually  added ;  when  solution 

is  effected,  tin-  remainder  id'  the  caustic  dissolved  in  another 
quart  of  water,  is  stirred  in,  and  the  solution  made  up  to  a 
gallon.  A  current  of  about  •_'  volts  is  the  lust,  and  there 
should  be  only  a  slight,  if  any,  evolution  of  hydrogen  at  the 
cathode,  but  a  liberal  one  of  oxygen  at  the  anode.  The 
solution  may  be  worked  at  half  the  above  strength.  A 
little  acetic  acid  improves  the  working  of  the  bath  when  a 
heavy  deposit  is  required.  Articles  of  steel,  nickel,  tin, 
zinc,  or  German  silver  are  preferably  first  thinly  coated  with 
copper  in  a  hot  cyanide  bath. 

The  oxalate  solution  is  prepared  by  dissolving  1  oz.  of 
platinic  hydrate  In  -1  oz.  of  oxalic  acid,  and  diluting  to  one 
gallon.  The  best  plan  is  to  work  with  a  saturated  solution 
of  the  oxalate,  keeping  an  undissolved  excess  always  present. 
The  addition  of  a  small  quantity  of  oxalic  acid  now  anil 
again  is  advantageous.  The  double  oxalate  may  be  prepared 
by  saturating  the  alkaline  oxalate  with  platinic  hydrate,  the 

strength  of  the  bath  being  maintained  by   the  presence  of 

the  single  oxalate,  as  above.  The  deposits  from  these 
Bolutions  are  sensible  harder  than  that  obtained  with  the 
alkaline  bath,  and  will  buff  tolerably  well. 

The  Phosphate  Solviion. 

Phosphorio  acid,  syrupy  (sp.  gr.  1*7) s  oz. 

Platinic  hydrate 1-  l '  "/. 

Distilled  water 1  Rail. 

The  acid   should  be  moderately  dilute,  anil  the  solution  of 

the  hydrate  effected  at  the  boiling  temperature,  after  which 

it  is  diluted  to  a  gallon.  The  current  in  this  case  can  be 
Stronger  than  in  the  previous  ones.  The  strength  is  main- 
tained by  additions  of  platinic  hydrate.  The  double  alkaline 
phosphates  may  be  used,  and  are  prepared  by  neutralising 

the  above    with    the   alkali,  and    then    adding    an   excess   of 

phosphoric  acid.     The  deposit  is  described  as  brilliant  and 

adherent,    with    the    same    steely    appearance    as    with    the 

oxalate,  but  to  a  less  pronounced  degree. 

The  author  Btates  that  Professor  Dudley  has,  quite  inde- 
pendently, workeil  out,  in  a  precisely  similar  manner,  the 
problem  of  electro-plating  with  iridium.  His  work  is  not 
published,   but    he   employed,  in  1886,  a    bath    made    up  of. 


preferably,  the  double  sulphate  of  iridium   and  ammonium, 
maintaining  the  strength  by  hydroxide  of  iridium  suspended 

in  canvas  bags  near  or  around  the  anodes. — A.  \V. 


The  Electrolysis  of  Metallic  Phosphates  in  Acid  Solution. 

K.  V.  Smith'.       \incr.  (hem.  .1.  12,  1129— 336. 
See  under  XXIII.,  page  898. 


PATENTS. 

Improvements  in  Galvanic  Batteries  and  in  Electrolytic 
Baths.  .J.  1,.  Etobertsand  II.  I..  Brevoort,  Brooklyn,U.S.A. 
Eng.  Pat.  18,494,  December  18,  L888.     (Reprint.)     &d. 

Ai.ia:viiv  appealed,  this  Journal,  1889,  62:5. — IS.  T. 


Improvements  in    Galvanic   Batteries.     A.   Schanschieff, 
London.      Eng.  Pat.  7005,  April  26,  1889.      Gd. 

Tin    battery  cell  is  made  in  the  form  id'  a  drum  (or  box)  by 

the  rotation  of  which  through  a  quarter  of  a  revolution  the 

electrodes  can  be  either  immersed  in  or  withdrawn  from  the 
clectrolv  te. 

i  hie  quarter  of  the  drum  is  cut  out  by  two  radial  planes  ;,t 
right  ancles;  radial  covers  are  then  fitted  on,  to  one  of 
which  the  electrodes  are  fixed.  When  the  electrodes  are 
out  of  the  liquid,  they  occupy  one-third,  ami  the  liquid  the 
remaining  two  thirds  of  the  interior  of  the  cell. —  F.  T. 


Improved  Means  for  Supporting  ami  Separating  tin-  Plates 

i>/'  Electric  Accumulators.     K.  F.   B.  Cr pton,  London. 

Eng.  Pat.  12,901,  August  L5,  1889.     6d. 

A  l'Aiii  of  notched  double  rails  of  suitable  insulating 
material  are  used  to  support  the  plates  in  each  cell,  each 
double  rail  being  made  up  of  two  single  rails  held  apart  at 
suitable  intervals  by  short  bars.  Each  mil  is  notched  at 
regular  intervals,  and  gaps  are  cut    in    the  material   between 

the  notches;  the  single  rails  are  then  joined  together  by  the 
before-mentioned  bars  in  such  a  way  that  the  notches  of 
one  are  opposite  the  Lraps  of  the  other.  All  the  positive 
plates  will  then  rest  in  the  notches  of  one  rail,  passing 
through  the  gaps  of  the  attached  rail  and  will  rest  in  a 
similar  manner  in  the  notches  of  one  of  the  rails  opposite, 
while  all  the  negative  plates  rest  in  the  notches  of  the  other 
two  rails.  A  pair  of  supporting  feet  are  provided  for  each 
pair  of  rails. — H.  T. 

Electrolytic  Treatment  nf  Vegetable  Matters  and  Cereals 
fur  the  Production  of  Starch.  E.  Hermite,  E.J.  Patereon, 
and  C.  F.Cooper,  London.  Eng.  Pat.  12,906,  Augusl  IS, 
L889.     id. 

See  under  XVI. ,»„;/,    S7S. 


Improvements  In  tin  ( 'onsti-uction  <»/'  Electric  Accumulators. 

(I.  Downing,  London,      prom   .1.    F.  Weyde  and  I-',  ('las, 
(assoiie.  Hungary,  and    .1.    Eloner,   Paris,  France.      Eng, 
Pat.  13,459,  August  i'7,  1889.     Is.  3d. 
THE  active  material    is    pressed   into   solid    sticks  or  bars  of 

any  desired  cross-section,  and  these  bars  are  held  lirmly  in 
plates  of  lead  bent  into  a  zigzag  or  corrugated  tube  form  to 

make  tin'  electrodes.  For  targe  accumulators  frames  of 
wood,  celluloid,  porcelain,  or  other  insulators  may  In-  coated 
with  lead,  and  used  to  retain  the  active  material.  Various 
modes  of  suspension  and  connexion  of  the  plates  arc 
described. — IS.  T. 

Improvements  in    Elective  Glow    /.amps.     A.    Bernstein, 

London.  Eng.  Pat.  14,656,  September  17,  1889.  Gd. 
(  nvnn  iini,  vvnes  of  Springy  nickel  are  used  inside  the 
lamp,  and  are  so  constructed  as  to  very  nearly  approach 
One  another  at  one  part  while  they  arc  held  apart  at  one  end 
by  a  e;lass  distance-piece  and  at  the  other  by  the  carbon 
rod.  Should  the  carbon  rod  break,  the  springiness  of  the 
nickel  conductors  brings  them  into  contact,  so  short- 
circuiting  the  lamp — IS.  T. 
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Improvements    in     or    Relating    to    Secondary     Batteries. 
P.  J.    R.    Dujardin,   Paris,    France.     Eng.    Pat.    14,971, 

September  23,  1889.     6d. 

In  order  to  keep  the  plates  of  secondary  cells  at  a  uniform 
and  unchangeable  distance  apart,  even  when  the  cells  are 
moved  about,  the  spaces  between  them  are  rilled  with 
"artificial  white  stone"  broken  into  small  pieces.  This 
stone  is  prepared  by  compressing  a  paste  of  tine  white  sand 
and  water,  and  burning  in  a  kiln. 

To  regulate  the  potential  difference  in  an  incandescent 
circuit  fed  from  accumulators,  as  the  E.M.F.  of  the  latter 
varies,  a  high  resistance  relay  is  placed  across  the  mains, 
and  according  to  the  position  of  its  tongue,  causes  one  or 
other  of  two  armatures  to  tremble  like  the  armature  of 
an  electric  bell,  and  so  work  a  ratchet  wheel,  which  causes 
resistance  to  be  inserted  into,  or  removed  from,  the  circuit 
till  the  correct  voltage  is  regained. — E.  T. 


Improvements  in  Electrical  Furnaces  and  their  Manipula- 
tion. T.  Parker,  Wolverhampton.  Eng.  Pat.  17,060, 
October  29,  1889.     Sd. 

In  this  furnace  the  working  electrodes,  if  of  carbon,  are 
held  in  metal  sockets — kept  cool  if  necessary  By  circulating 
water — at  the  required  working  distance.  The  arc  is  started 
by  supplementary  small  electrodes  inserted  into  the  furnace 
temporarily.  The  electrodes  may  be  kept  in  order  by 
introducing  line  or  divided  carbon  on  to  their  ends  while 
the  furnace  is  working.  The  potential  difference  between 
the  ends  of  the  carbons  is  regulated  by  a  rheostat  in  the 
field  magnet  circuit  of  the  dynamo,  the  carbons  themselves 
not  being  moved. — E.  T. 


An  Improved  Fluid  for  Primary  flatteries.     T.  Coad, 
London.     Eng.  Pat.  1347,  January  25,  1890.     id. 

"Nitric  acid,  mercury,  carbonate  of  potash,  carbonate  of 
soda,  bichromate  of  potash,  sulphuric  acid,  common  soda 
and  water "  are  employed  in  varying  proportions  in  this 
single  fluid  battery  according  to  the  nature  of  the  work 
required. — B.  T. 


Improvements  in  Electric  /latteries  Working  with  Two 
Liquids  or  Electrolytes.  H.  Weymersch  and  R.  McKenzie, 
London.     Eng.  Pat.  2302,  February  12,  1890.     8<z. 

Tit k  easing  containing  the  cells  of  this  two-fluid  battery  is 
provided  with  two  channels,  preferably  in  the  bottom  of 
the  casing,  one  channel  communicating  with  all  the  cells 
which  are  to  contain  one  electrolyte,  and  the  other  channel 
with  those  which  are  to  contain  the  other  electrolyte  ;  a 
gauge-glass  and  tap  are  provided  at  the  outside  end  of  each 
channel  so  that  the  cells  can  either  be  rilled  or  emptied 
to  any  given  level  without  taking  the  battery  to  pieces. 

— B.  T. 


An  Improved  Electrolytic  Solution  for  Galvanic  Batteries. 
L.  Weigert,  Berlin,  Germany.  Eng.  Pat.  4949,  March  29, 
1890.    id. 

To  prevent  polarisation  the  inventor  employs  a  solution  of 
one  or  several  chlorides  such  as  zinc,  copper,  iron,  &c.  in 
combination  either  with  a  salt  of  mercury  or  with  oxidising 
agents. — B.  T. 


A  New  or  Improved  Storage  Battery.     A.  J.  Jarmau, 
London.     Eng.  Pat.  6236,  April  24,  1890.     8rf. 

Pellets  of  an  inactive  partly  soluble  material  are  placed 
in  position  in  a  mould,  and  this  mould  is  then  tilled  with  a 
suitable  metallic  alloy  of  lead  and  copper,  or,  aluminium 
and  lead,  or,  aluminium  and  zinc,  &c, to  form  the  electrode, 
any  desired  form  of  terminal  being  provided  for  electrical 
connexion.  Or  long  rods  of  the  partly  soluble  material 
may  be  made  in  the  form  of  screws,  and  a  suitable  alloy 
poured  round  them  so  as  to  form  a  solid  block.     Plates  of 


any  desired  thickness  can  then  be  cut  off  from  this  block, 
the  cut  being  made  at  right  angles  to  the  length  of  the  rods, 
the  screw  threads  of  which  serve  to  retain  the  pellets  in 
position.  .Several  compounds,  chiefly  composed  of  lead 
salts,  are  described  as  suitable  for  the  manufacture  of  the 
pellets  and  rods.  The  plates  thus  formed  may  be  immersed 
in  an  electrolyte  composed  of  an  acidulated  solution  of 
alum,  or  of  hyposulphite  of  soda  with  water  anil  alcohol, 
or  water  alone,  or  acidulated  sulphate  of  magnesium. — B.  T. 


An  Improved  Method  of  Renewing  the  Carbon  Filaments 
of  Incandescence  Electric  Lamps.  H.  H.  Lake,  London. 
From  La  Societe  "  L' Incandescence  Electrique,"  Paris, 
France.      Eng.  Pat.  6581,  April  29,  1890.     6t/. 

The  glass  bulb  of  the  lam])  whose  filament  is  to  lie  repaired 
is  opened  at  tlie  t,,p  and  the  old  filament  removed,  leaving 
only  about  2  mm.  of  the  old  carbon  upon  the  electrodes  of 
platinum  to  serve  as  joining-pieces.  A  new  filament  is 
introduced  and  placed  in  such  a  position  that  it>  ends  are 
in  line  and  in  contact  with  the  carbon  on  the  electrodes. 

A  suitable  "  hydrocarburet  "  is  then  introduced  into  the 
bulb  so  as  to  cover  the  joints,  and  a  current  of  electricity 
passed  through  the  joints  decomposing  the  "  hydrocarburet  " 
and  producing  a  deposit  of  carbon  at  the  points  of  contact 
so  as  to  form  a  strong  joint. — It.  T. 


An  Improved  Battery  Element.    .1.  X.  l.evsen,  Amsterdam, 
Holland.     Eng.  Pat.  7383,  May  12,  1890.     6d. 

This  is  a  modified  form  of  Leclanche  battery  with  the 
carbon  and  zinc  placed  in  a  loose  sack  filled  with  a  mixture 
of  retort  carbon  and  manganese,  sealed  with  resin  and 
pitch,  and  the  whole  immersed  in  a  solution  of  sal-ammoniac. 

— B.  T. 


XII.-FATS,  OILS,   AND   SOAP 
MANUFACTUKE. 

The  Acidity  of  Vegetable  Oils.     Holde.     Mitt.  Konigl. 
Tech.  Versuchs.  1890,  78—82. 

See  under  XXI II.,  page  900. 


PATENTS. 

Ammoniated  Soaps.     C.  K.  Huxley,  London.     Eng.  Pat. 
11,817,  July  25,  1889.     4d. 

Soap  quite  free  from  oleates  is  cut  up  in  shavings  and  this 
is  incorporated  with  gaseous  ammonia  by  submitting  the 
soap  to  the  action  of  ammonia  under  a  pressure  of  151b. 
until  every  tissue  of  the  soap  is  impregnated.  The  inventor 
claims  that  "its  hygienic  properties  are  such  that  it  cleanses 
the  pores  of  the  skill  which  ordinary  soap  containing  grease 
hermetically  seals  up." — K,  M 


A  Manufacture  of  Linseed  Mucus  or  Mucilage  and  the 
Preparation  of  Toilet  and  other  Articles  therefrom. 
A.  Bosset,  Pans,  Fiance.  Eng.  Pat.  13,535,  August  27, 
1889.     4</. 

AQUEOUS  extract  of  linseed  is  worked  up  in  various  ways 
into  a  variety  of  articles  for  toilet  use.  For  example,  the 
solution  is  mixed  with  rice  starch  and  t'ectila,  stirred  well, 
passed  through  rollers  and  dried  in  the  open  air.  It  is 
pulverised,  sifted,  and  scented  a:;  desired  to  form  a  toilet 
powder.  From  it  are  also  prepared  a  shaving  soap  and  a 
toilet  liquid  called  "  Lacto  Neige," — A.  J.  1\. 
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Improvements  in  Apparatus  for  Purifying  and  Refining 
Oil.  E.  Noppel,  Philadelphia;  li.  Grosche and  J.  Bigler, 
New  York,  U.S.A.      EDg.  Pat.  -V.i'i,  April  B,  18D0.     Bd. 

In  this  apparatus  the  oil  is  heated  by  a  steam  roil  and 
purified  by  settling  and  by  repeatedly  washing  with  water 
or  other  suitable  liquid.  For  details  of  the  apparatus  the 
specification  must  be  consulted. —  EC.  M. 


Improvements  in  the  Manufacture  of  Soap.  A.  W.  IJclin- 
strdm,  Malhammer,  Sweden.  Eng.  Pat.  7854,  Max  20, 
1890.     id. 

Milk  is  used  as  a  raw  product  for  the  manufacture  of  hard 

c.r  soft  soa]>. — EC.  M. 


Improreil  (.'(imposition  of  Soup.      II.  Alien.  London.     Kng. 
Pat  8077,  May  23,  1890.     id. 

I  Ink  part  of  paraffin  wax  is  melted  with  one  part  ammonia 
and  this  eompound  is  incorporated  with  14  parts  common 
soap. 

This  composition  of  soap  is  specially  adapted  for  washing 
woollen  goods  and  for  preventing  their  shrinkage. — EC.  M. 


XIII.-PAINTS,  PIGMENTS,  TARNISHES, 
AND  RESINS. 

On  the  Atomicity  of  the  Right-handed  Russian  Turpentint . 
A.    Shchukarev.     .1.  Buss,  ('hem.  Soc.  22,  -"JO— 296. 

As  it  has  been  recently  suggested  to  divide  all  terpenes  into 
two  classes,  diatomic  terpenes  or  pinnies,  combining  directly 
with  HCT,  lir,  &c. — and  tetratomic,  isoterpenes  or  limonenes 
taking  2  HC'l,  2  Brs,  &c,  the  author  undertook  to  verify 
the  diatomicity  of  the  Russian  right-handed  terpenes,  having 
some  doubts  on  this  matter  ;  his  doubts  being  corroborated 
by  Tilden  (.1.  Chem.  Soc.  1888,  B82).  The  action  of  Br 
upon  the  hydrocarbon  in  dry  chloroform  being  repeated, 
the  results  proved  that  the  right-handed  terpene  in  weak- 
solution  at  first  takes  up  only  Br3,  but  in  strong  solution, 
and  especially  when  bromine  added  in  excess  gives  an  un- 
stable compound  (,„!!,,  Br,,  which  partly  decomposes  into 
C,0H15Br3  and  HBr.— N.  W.  T. 


PATENT. 


Improved  Process  for  making  Paper,  Linen,  ami  similar 
Material  Impervious  to  Water.  A.  J.  Bouit,  London. 
From  1).  Macdonald  and  \V.  T.  Tassic,  Toronto.  Canada. 
Eng.  Pat.  7024,  May  6,  1890.     id. 

The  material  is  soaked  in  oil,  preferably  hot  boiled  linseed 
oil,  passed  between  wringing  rollers  and  dried,  then 
completely  covered   with  printer's  ink,  or  similar  materia] 

evenly  distributed  over  its  surface  with  or  without  pressure. 
The  object  of  the  invention  is  to  render  the  materials  under 
treatment  impervious  to  water,  and  to  give  them  at  the 
-ante  time  a  highly  finished  smooth  surface. —  EC.  M. 


XIV.-TANNING,  LEATHER,  GLUE. 
SIZE. 


AND 


Unhairing  of  Skins  in  the   Manufacture  of  Sole   Leather. 
W.  Borchers.     Zeite.  f.  angew.  ('hem.  1890,  230—233. 

A  NUMBER  of  erroneous  statements  may  be  found  in  books 
about    this  branch  of  leather  manufacture.      Lict/.muuii.  e.ij. 

I  Die  llerstellung  der  Leder,  12)  states  that  in  the  manufac- 
ture   of   Sole    leather    the     skills    have    to    be    subjected  to  a 

so-calli  '1  putrid  fermentation,  technically  termed  "  sweating 
process,"  whilst  the  unhairing  of  those  skins  which  arc 
intended   for   upper  bather   is  effected   by   the   influence 

of  solutions  of  alkalis  or  alkaline  earth-,  especially 
lime  water.  This  i-  wrong,  for  each  method  mav  be 
employed  for  either  purpose,  and  moreover  by  a  combina- 
tion of  them  very  good  sole  leather  is  obtained.  K.  Fischer 
(  llamlbueb  d.  ehein.  Technologic)  gives  a  practically  correct 

rule,  viz.,  that  the  "  sweating  process  "  is  to  be  recommended 

for  thick  tough  skins,  and  the  treatment  with  lime  water  for 
thinner  ones.  The  chief  objects  in  sole  leather  manufac- 
ture arc  to  obtain  as  good   a   quality  and    as  great    a  weight 

as  possible.     Hut  in  the-  process  of  manufacture  it  is  difficult 

to  ascertain  the  precise  time  when  both  these  features  have 
been  attained.  This  juncture  lies  not  in  the  tanning  | 
but  in  the  preceding  process  of  unhairing  the  skins.  Whether 
the  unhairing  is  done  by  the  "Sweating"  or  by  the  lime 
water  process,  "l  both  cases  ?ery  often  the  great  mistake  is 
made  to  continue  the  treatment  until  the  hair  can  be  removed 
quite  easily.  In  this  respect  the  methods  applied  as  they 
arc  in  America  are  much  to  be  preferred.  The  skins 
subjected  to  the  "sweating  process"  are  not  left  in  the 
warm  rooms  until  the  conditions  for  unhairing  arc  com- 
pleted, but  they  are  taken  out  sooner  and  then  phv 
about  seven  hours  in  a  weak  lime  water  solution,  where  they 
are  kept  in  constant  motion  by  machinery.  This  treatment 
gives  very  good  results.  The  "  sweating  process "  is 
doubtless  a  process  of  putrefung  which  begins  on  the 
surface  ami  proceed:  to  the  interior  of  the  skins.  Ammonia 
compounds  arc  hereby  formed    which  increase  the  action  of 

the  lime  upon  the  skins.  Therefore,  if  first  the  "sweating 
process"  and  afterwards  the  lime  water  treatment  are 
applied,  but  both  to  a  limited  extent  only,  we  restrict  as 
much  as  possible  the  harmful  influence  of  both  methods, 
which  consists  in  dissolving  and  removing  substances  from 

the  skins  which  are  capable  of  forming  good  leather.  Long 
application  of  the  "  sweating"  as  well  as  of  the  lime  water 

process,  even  if  used  in  weak  solutions,  have  a  very  bad 
influence  upon  the  skins,  and  cause  great  losse-  ,.i  substance. 
In  Buffalo,   N.Y., another  treatment  came  into  use  which 

gives  favourable  results  as  regards  weight  and  texture  of  the 
leather.  The  skins  arc  soaked  lor  about  seven  hours  in  a 
strong  solution  of  lime  water,  where  they  arc  kept  in  motion, 
then  put  into  warm  water  for  one  night,  and  after  that  they 
.in  general!]  ready  for  unhairing.  should  it,  however, 
happen  that  after  this  process  the  hair  is  not  easily  removed, 
then  the  skins  an1  treated  once  more  in  warm  water.      When 

it  :-  ,  onsidered  what  great  losses  i stantly  occur  in  leather 

manufacture  by  improper  treatments  in  the  unhairing  of 
skins,  especially  by  the  common  practice  of  applying  lime 

water  for  as  long  a  time   as  three  or  four  days,  the  value  of 

a  knowledge  of  the  above-mentioned  facts  in  this  branch  of 
sole  leather  manufacture  will  he  recognised.  —  II.  S. 


PATENT. 

Improvements  in    Machinery  for    Dressing  or  otherwise 

Preparing  Hides,  skins,  ami  Leather.    .1.  Hall,  Leeds. 

Kng.  Pat.  11,138,  July  10,  1889.  Il<i. 
The  improvements  relate  to  the  construction  of  machine! 
for  preparing  leather,  rhe  claims  are : — "(1.)  The  appli- 
cation anil  use  in  Leather  working  machines  of  a  cam  on  the 
Crank  pin  for  reciprocating  the  tool  head  by  means  of 
a  rigid  connecting  rod  in  combination  with  a  roller  or  face 
on  a  rigid  connecting  rod  for  imparting  the  required  rocking 
motion  to  the  tool-holder."    (2.)   The  application  anil  il-c  in 
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feather-working  machines  of  the  various  "  stops  "  and  means 
for  actuating  same  from  any  desired  point  for  the  purpose 
of  facilitating  the  lifting  of  one  or  other  of  the  tools  off  the 
leather  while  the  machine  is  in  motion  and  thus  being  able 
to  increase  the  working  speed.  (3.)  "The  construction  of 
apparatus  shown  in  the  drawings"  which  accompany  the 
specification. — li.  11. 


XV.-AGRICULTUKE.  MANURES,  Etc. 

Memoranda  «/'  the  Origin,  Plan,  and  Ilesnlts  of  the  Field 
and  other  Experiments,  Conducted  on  the  Farm  and  in 
the  Laboratory  of  Sir  ./.  11.  Lawes,  at  Rqthamsted. 
June  1890. 

Experiments  on  Baric;/.     Thirty -eighth  Season. — On  the 

continuously  unmanurcd  plot  the  amount  of  dressed  grain 
was  1 1  -25  bushels  per  acre,  the  average  yield  over  the  first 
19  years  being  20-  1  bushels,  and  over  the  second  19  years 
13*25  bushels.  The  plot  manured  with  superphosphate 
(3  5  cwt.  per  acre)  gave  20  bushels  per  acre,  which  is 
nearly  as  much  as  the  average  yield  over  the  whole  38  years 
(21  '75  bushels).  The  produce  with  ammonium  salts  alone 
(200  lb.  per  acre  per  annum)  and  with  sodium  nitrate  alone 
(27.",  lb.)  amounted  to  22-5  and  25*25  bushels  respectively. 
The  highest  yield  (421 1  bushels  per  acre)  was  on  the  plot 
manured  with  sodium  nitrate,  sodium  silicate,  and  super- 
phosphate ;  but  the  farmyard  manure  plot  (14  tons  per 
act  )  gave  marly  as  much  (41  "75  bushels)  ■  the  average 
yield  over  the  whole  period  (38  years)  is  for  the  former 
plot  45,  and  for  the  latter  48*4,  bushels  per  acre.  When 
ammonium  salts  and  sodium  nitrate  are  supplemented  by 
superphosphate,  the  average  yields  (:!8  years)  are  raised  from 
29-25  and  32-75  to  42-9  and  45'75  bushels  respectively. 

Experiments  on  Wheat.  Forty-sixth  Season.  —  The 
unmanured  plot  yielded  12*25  bushels  per  acre,  not  much 
less  than  the  average  over  the  first  08  years  (13  bushels). 
The  highest  average  yield  (36-5  bushels)  is  that  of  the  plot 
which  received  potassium  sulphate  (200  lb.),  sodium  and 
magnesium    sulphates    (each     100    lb.)     superphosphate 


(3 -5  cwt.),  and  ammonium  salts  (600  lb.  per  acre),  whilst 
the  next  highest  (35 '5  bushels)  is  the  plot  receiving 
the  same  minerals  but  sodium  nitrate  (275  lb.)  instead  of 
the  ammonium  salts.  The  farmyard  manure  (14  tons  per 
acre)  plot,  which  gave  the  highest  yield  this  season  (40*5 
bushels),  gave  an  average  of  34  bushels  ever  the  first 
38  years.  A  complete  mineral  manuring  (as  in  the 
ammonia  and  nitrate  plots  already  mentioned),  hut  without 
nitrogen,  gave  15*  1  bushels  this  year,  which  is  practically 
the  same  as  the  average  yield  (15  bushels)  over  the  first 
38  years.  On  the  other  hand  nitrate  alone  (275  lb.)  and 
ammonium  salts  alone  (400  lb.)  gave  the  respective  average 
annual  produce  22-9  and  20-25  bushels.  The  plots  which 
are  alternately  manured  with  ammonium  salts  (400  lb.)  and 
minerals,  gave  this  season:  ammonia  plot  23*4  bushels, 
mineral  plot  10  25  bushels. 

Experiments  on  Mangel  Wurzel.  Fourteenth  Season. — 
The  highest  amount  of  produce  was  obtained  from  the  plot 
treated  with  farmyard  manure  (14  tons)  and  super- 
phosphate (3-5  cwt.),  and  cross-dressed  with  sodium  nitrate 
(550  lb.  per  acre),  the  yield  of  roots  being  :;:■  tons  19  ewt. 
per  aere.  Nearly  as  much  produce  was  obtained  on  that 
portion  of  the  same  plot  which  was  cross-dressed  with 
rape-cake  (2,000  lb.)  and  ammonium  salts  (400  lb.).  Of 
the  plots  which  received  no  farmyard  manure  or  rape-cake, 
the  greatest  weight  of  roots  was  obtained  by  manuring  with 
superphosphate  (3'5  cwt.),  potassium  sulphate  (500  lb.), 
sodium  chloride  (2001b.),  and  magnesium  sulphate  (2001b.) 
with  a  cross-dressing  of  sodium  nitrate  (550  lb.).  The  yield 
of  this  plot  was  22  tons   12  cwt.   per  acre,  but   there  had 

1 n  a  loss,  probably  of  about   1  ton  per  acre,  owing  to  a 

heavy  rainfall  in  July.  Where  no  organic  or  nitrogenous 
manure  is  applied,  the  yield  of  roots  is  very  much  less  ; 
thus,  the  portion  of  the  last-mentioned  plot  which  received 
no  cross-dressing,  yielded  only  7  tons  9  cwt.,  and  this  is  the 
highest  yield  of  the  purely  mineral  plots.  On  the  other 
hand,  a  comparatively  low  yield  (12  tons  7  cwt.  per  acre) 
was  obtained  with  a  cross-dressing  of  sodium  nitrate 
(550  lb.)  on  the  plot  which  was  otherwise  left  unmanured. 
The  unmanured  plot  gave  4  tons  12  cwt.  of  roots  per  acre. 

Experiments  on  Potatoes.  Fourteenth  Season. — The 
following  table  shows  the  manuring  of  the  different  plots, 
and  the  yield  of  tubers  per  acre  this  season  and  the  average 
yields  over  the  first  and  second  periods  of  five  years  :  — 


Plots. 


Manures  per  Acre  per  Annum. 


Produce  per  Acre. 


Average. 


1370-80. 


|ssl    sr,. 


Inns.  Cwt. 

Unmanured  in  1S70,  and  each  year  since I  2  6} 

Unmanured  in  1882,  and  since.    Previously  farmyard  manure  (14  tons) 4  13$ 

Farmyard  manure  (It  tons)  alone  1883  and  since  ;  previously  34  cwt.  of  supn-phospliate 

also !  5  (11 

Farmyard  manure  (14  tons)  alone  18S3  and  since.    In  18S2.  ami  |n-c\  iously,  83  cwt. 

of  superphosphate,  and  in  1881,  and  previously,  5.10  lb.  of  sodium  nitrate 6  144 

M)u  lh.  of  ammonium  salts  -  1", 

550  lb.  of  sodium  nitrate 3  4 

4001b.  of  ammonium  salts,  34  cwt.  of  superphosphate,  300  lb.  of  potassium  sulphate, 

ion  lb.  of  sodium  sulphate,  too  lb.  of  magnesium  sulphate  o  17} 

550  lb.  of  sodium  nitrate,  34  cwt.  of  superphosphate.  300  lb.  of  potassium  sulphate, 

tun  lb.  of  sodium  sulphate,  100  lb.  of  magnesium  sulphate  7  Oi 

34  cwt.  of  superphosphate 3  I3j 

34  cwt.  of  superphosphate,  300  lb.  of  potassium  sulphate,  100  lb.  of  sodium  sulphate, 

and  UK)  lb.  of  magnesium  sulphate 3  15f 


Tons.  Cwt. 

1  191 

i        li 

5  13 

5  Hi 

2  n 

2  s; 

7  134 

li  17i 

i  62 


Tons.  Cut. 

II  101 

1  13 

1  I9j 

2  18} 

1  44 

1  12 

3  9 
3  nj 

f  1S1 

2  54 


Series  I. — Kefokts  oi?  Field  Experiments,  Experiments 
on  Vegetation.  &c.     Published  1847 — -1890,  inclusive. 

The  following  lists  give  the  titles  of  the  papers  already 


published,  arranged  in  two  series,   and  within  each  series       8,  226),  1847 


arranged  in  chronological  order  ;  and  they  show  where  each 
paper  appeared. 

1.  Agricultural    Chemistry    (.1.   Roy.    Agric.    Soc.   Eng. 
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2,  Agricultural  Chemistry,  Turnip  Culture  (J.  Roy.  Agrie. 
Sin-.  Eng.  8.  494),  1847. 

::.  Experimental  Investigation  into  the  Amount  of  Water 
Given  (Hi  by  Plants  .luring  their  Growth,  especially  in  rela- 

tion  to  the  Fixnti aid  Source  of  their  \ m  i.ms  Constituents 

(J.  Hon.  Soc.  Lond.  5-  38),  1850. 

I.  Report  of  some  Experiments  undertaken  at  the  sug- 
gestion  of  Professor  Lindley,  to  ascertain  the  Comparative 
Evaporating  Properties  of  Evergreen  and  Deciduous  Trees 
(J.  Bort.  Soc.  Lond.  6,  227),  1851. 

5.  Agricultural  Chemistry,  especially  in  relation  to  the 
Mineral  Theory  of  Baron  Liebig  (J.  Boy.  Agrie.  Sm-.  Eng. 
12.  1).  1851. 

6.  (in  the  Amounts  of,  and  Methods  of  Estimating, 
Ammonia  and  Nitric  Acid  in  Rain-water  (Brit.  Assoc.  Report, 
1854). 

7.  Report  to  tin-  Right  Bon.  the  Earl  of  Leicester  on  the 
Experiments,  conducted  by  Mr.  Keary,  on  the  Growth  of 
Wheat  upon  tin-  sain.-  Land  for  Four  successive  Years  at 
Holkham  Park  Farm  (J.  Boy.  Agrie.  Soc.  Eng.  16,  207), 
1855. 

8.  On  some  Points  connected  with  Agricultural  Chemistry  i 
being  a  Beply  to  Baron  Liebig*s  "  Principles  of  Agricultural 
Chemistry"  (J.  Roy.  Agrie.  Soc.  Eng.  16,  411),  1855. 

9.  On  the  Growth  of  Wheat  by  the  Lois  Wecdon  System, 
on  the  Bothamsted  Soil  ;  and  on  the  Combined  Nitrogen  in 
.Soils  (J.  Roy.  Agrie.  Soc.  Eng.  17.  582),  1856. 

10.  i  ui  some  Points  in  the  Composition  of  Wheat  Grain, 
its  Products  in  the  .Mill,  and  Bread  (J.  Chem.  Soc.  10,  l  >. 
1857. 

II.  On  the  Growth  of  Barley  by  Different  Manures  con 
tinuously  on  the  same   Land  :  and  on  the  Position  of  the 
Crop  in  Rotation  (.1.  Boy.  Agrie.  Soc.  Eng.  18,  154).  1857. 

12.  Beport  of  Experiments  with  Different  Manures  on 
Permanent  Meadow  Land,  with  Tabular  Appendix  (J.  Boy. 
Agrie.  Soc.  Eng.  19,  552,  and  20.  228  and  398),  1858—59. 

13.  Beport  of  Experiments  on  the  Growth  of  Red  Clover 
by  different  Manures  (J.  Boy.  Agrie.  Soc.  Eng.  21,  ITS), 
1860. 

14.  On  the  Sources  of  the  Nitrogen  of  Vegetation ;  with 
special  Reference  to  the  Question  whether  Plants  assimilate 
Free  or  Uncombined  Nitrogen.  Abstract  (Proc.  Boy.  Soc. 
10,  514),  1860. 

lj.  On  the  Application  of  Different  Manures  to  Different 
Crops,  and  on  their  proper  Distribution  on  the  Farm,  1861. 

16.  On  some  Points  in  connection  with  the  Exhaustion  of 
Soil-.    Abstract  (liiit.  Assoc.  Report,  1861). 

17.  (>n  the  Sources  of  the  Nitrogen  of  Vegetation,  with 
special  Reference  to  the  Question  whether  Plants  assimilate 
Free  or  Uncombined  Nitrogen  (Phil.  Trans.  Part  2,  1861). 

18.  Report  of  Experiments  made  at  Rodmersham,  Kent, 
on  the  Growth  of  Wheat  by  different  Descriptions  of  Manure 
for  several  Years  in  succession  on  the  same  Laud  (J.  Roe. 
Agrie.  Soc.  Eng,  23,  31),  1862. 

19.  The  Effects  of  different  Manures  on  the  Mixed 
Herbage  of  Grass  Land  (J.  Boy.  Agrie.  Soc.  Eng.  24,  131), 
1863. 

20.  On  the  Sources  of  the  Nitrogen  of  Vegetation,  with 
special  Reference  to  the  Question  whether  Plants    assimilate 

Free  or  Uncombined  Nitrogen  (.1.  Chem.  Soc.  16),  1863. 

21.  Liebig  and  the  "Mineral  Theory"  (note,  extracted 
from  a  Paper  by  Messrs.  Lawes  and  Gilbert,  J.  Row  Agrie. 
Soc   Eng.  24  (2)  ),  1863. 

22.  Further  Report  of  Experiments  with  different  Manures 
On  Permanent  Meadow  Land  (.1.  Boy.  Agrie.  Soc.  Eng. 
24(2)),  1863. 

23.  Report  of  Experiments  on  the  Growth  of  Wheat  for 
Twenty  Years  in  succession  on  the  same  Land  (J,  Roy. 
Agrie.  Soc.  Eng.  25  I  l  and  2)  I,  1864. 

24.  On  the  Selection  of  Artificial  Manures  for  the  Sugar- 
cane, 1864. 

25.  <tn  the  Accumulation  of  the  Nitrogen  of  Manure  in 
the  Soil  (Rrit.  Assoc.  Report,  1866). 

2fi.  Preliminary  Notice  of  Results  on  the  Composition  of 
Wheal  grown  forTwenty  Years  in  succession  on  the  same 
Land  vliiit.  Assoc.  Report,  1867). 

'_'7.  On  the  Home  Produce,  Imports,  and  Consumption  of 
Wheat  (J.  Roy.  Agrie.  Soc.  Eng.  4  [2],  Part  2),  1868. 


28.  Exhaustion  of  the  Soil  in  relation  to  Landlords' 
Covenants,  and  tin-  Valuation  of  Unexhausted  Improve- 
ments (read  before  the  London  Farmers'  Club,  April  4, 
1870). 

29.  Scientific  Agriculture  with  a  View  to  Profit  (read 
before  the  Maidstone  Farmers'  Club,   December  15.  1S70). 

30.  Reports  of  Experiments  on  the  Influence  of  various 
Manures  on  different  Species  of  Plants  (Proc.  Roy.  Hurt. 
Soc.  1870). 

31.  Effects  of  tlie  Drought  of  1870  on  some  of  the 
Experimental  Crops  at  Bothamsted  (J.  Boy.  Agrie.  Soc. 
Eng.  7  [2],  Part  1),  1871. 

32.  Notes  on  (lover  Sickness(J.  Roy.  Bort.  Soc.  3).  1871. 

33.  Report  of  Experiments  on  the  Growth  of  Barley  for 
Twenty  Years  in  succession  on  the  same  Land  (.1.  Roy. 
Agrie.  Soc.  Kng.  9  [2],  Parts  1  and  2),  187:1. 

34.  Unexhausted  Tillages  and  Manures,  witli  reference  to 
the  Landlord  and  Tenant  (Ireland)  Act,  is7o.    1874. 

35.  On  the  more  frequent  Growth  of  Barley  on  Heavy 
Land  (read  before  the  London  Farmers'  Club,  February  I, 
1875). 

36.  On  the  Valuation  of  Unexhausted  Manures  (J.  Boy. 

Agrie.  Soc.  Eng.  9  [2],  Part  1),  1875. 

:i7.  Note  on  the  Occurrence  of  "Fairy  Rings"  (J.  Linn. 
So.-.  Botany,  15,  1"),  1875. 

:;s.  i  in  some  Points  in  connection  with  Vegetation  (Ad- 
dress delivered  at  South  Kensington  in  the  Chemical  Section 
of  the  Science  Conferences),  1876. 

39.  On  Rainfall.  Evaporation,  and  Percolation  (Proc. 
lust.Ci\il  Eng.  14,  Part  3),  1876. 

HI.    Freedom  in  the  Growth  anil  Sale   of    the  (   rops  of   the 

Farm,  considered  m  relation  to  the  Interests  of  tin-  Land- 
owner and  the  Tenant  Farmer  (J.  Soe.  Arts,  December  14, 

1877). 

41.  Composition  of  Potatoes  (.1.  Roy.  Hort.  Soc.  5. 
Part  5;    Proceedings,  p.  xxxvii.),  1S7S. 

42.  On  Nitrification;  Reports  of  Experiments  made  in 
the  Bothamsted  Laboratory.  (Part  I.,  .1.  Chem.  Soc. 
January  1S7S  :  Part  II.,  J.  Chem.  Soc.  .Inly  1879  ;  Part  III.. 
J.  Chem.  Soc.  December  1SS4.)  See  al>o  Rrit.  A£SOC.  Report, 
1881;  J.  Chem.  Soc.  October  1885,  February  1887,  and 
August  1888.    1878—88. 

43.  Is  Higher  Farming  a  Remedy  for  Lower  Prices  ? 
I  Lecture  delivered  before  the  East  Berwickshire  Agricul- 
tural Association,  May  3.  1879.  Published  by  G.  Macaskie, 
"  Warder"  Office,  Berwick). 

4  1.  (In  the  Determination  of  Nitric  Acid  as  Nitric  Oxide, 
by  means  of  its  Action  on  Mercury  ;  a  Report  of  Experi- 
ments made  in  the  Bothamsted  Laboratory  (J.  Chem.  Soc. 
.Iiih   1879). 

45.  On  the  Determination  of  Nitric  Acid  by  Means  of 
Indigo,  with  special  Reference  to  Water  Analysis  ;  a  Beport 
of    Experiments    made    in    the    Rothamsted     Laboratory    (.1. 

Chem.  Soc.  September  1879.)  See  also — Chem.  News, 
February  2  and  9,  1S77. 

46.  Agricultural,  Botanical,  and  Chemical  Results  of 
Experiments  on  the  Mixed  Herbage  of   Permanent  Meadow, 

conducted  for  more  than  Twenty  Years  in  succession  on  the 
same  Land.  Part  I.,  the  Agricultural  Results.  Abstract 
(Proc.  Roy.  Soc.,  No.  197,  1879). 

17.  I)n  some  Points  in  connection  with  Agricultural 
Chemistry.     Abstract  (Brit,   issoc.  Report,  1879). 

is.  (tin  Climate  ami  our  Wheat  Crops  (J.  Boy.  Agrie. 
So,.  Eng.  16  [2],  Part  1),  1880. 

49.  I  hi  the  Home  Produce,  Imports,  Consumption,  and 
Price    of     Wheat     over     Twenty-eight     (or     Twenty-seven) 

Harvest   Years,   1852—53  to   1879—80,  inclusive  (Jour,  of 

the  statistical  Society,  June  1880). 

50.  Agricultural,    Botanical,    and    Chemical    Results   of 

Experiments  on  the  Mixed  Herbage  of  Permanent  Meadow, 
conducted  for  more  than  Twenty  Years  in  succession  on 
tin-  same  Land.  Part  I.,  the  Agricultural  Results.  Full 
Paper  (Phil.  Trans.  1880  (  1]). 

51.  Sketch  of  the  Progress  of  Agricultural  Chemistry i 
Addres-  to  the  Chemical  Section  of  the  British  Association 
(Brit.  Assoc.  Report,  lssoi. 

52.  On  the  Determination  of  Nitric  Acid  as  Nitric  Oxide 
by    means   of   in    Reaction   with  Ferioii-  Salts.      Reports  of 
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Experiments  made  in  the  Rothamsted  Laboratory.  (Part  I., 
J.  Chem.  .Soe.  July  1880.  Part  II.,  J.  Chem.  Soc.  August 
1882). 

53.  On  the  Determination  of  Carbon  in  Soil*  ;  a  Report 
of  Experiments  made  in  the  Rothamsted  Laboratory  (J. 
Chem.  Soc.  September  1880),  1880. 

54.  On  the  Home  Produce,  Imports,  Consumption,  and 
Price  of  Wheat  over  Twenty-seven  (or  Twenty-eight) 
Harvest-Tears,  1852—53  to  1879—80  (J.  Boy.  Agric.  Soc. 
Eng.  16  [2],  Part  2),  1880. 

55.  Agricultural,  Botanical,  and  Chemical  Results  of 
Experiments  on  the  Mixed  Herbage  of  Permanent  Meadow, 
conducted  for  more  thau  Twenty  Years  in  succession  on  the 
same  Land.  Part  II.,  The  Botanical  Results.  Abstract 
(Proc.  Roy.  Soc.  30,  556),  1880. 

56.  Letter  on  "  Bread  Reform  "  (J.  Soe.  Arts,  January  21, 
1881). 

57.  On  the  Amount  and  Composition  of  the  Rain  and 
Drainage- Waters  collected  at  Rothamsted  ;  Parts  L,  II.,  and 
III.  (J.  Roy.  Agric.  Soc.  Eng.  17  [2],  241—279  and  31 1  — 
350 ;  18  [2],  1 — 71).  In  the  separate  copies  of  the  entire 
paper,  Section  3  of  Part  III.  is  given  as  Part  IV.,  and 
Appended  Tables  are  also  added,  lssi_82. 

58.  Letters  on  "Fertility"  (Agricultural  Gazette,  Feb. 
21  and  28;  March  7,  14,  and  2  1  ;  April  4,  11,  18,  and  25; 
May  2  and  9,  1881). 

59.  Some  Practical  Aspects  of  recent  Investigations  on 
Nitrification  (J.  Soc.  Arts,  April  7,  1882). 

60.  Determinations  of  Nitrogen  in  the  Soils  of  some  of 
the  Experimental  Fields  at  Rothamsted,  and  the  Bearing  of 
the  Result-  on  the  Question  of  the  Sources  of  the  Nitrogen 
of  our  Crops.  (Read  at  the  Meeting  of  the  American 
Association  for  the  Advancement  of  Science  at  Montreal, 
August  1882  i. 

61.  Agricultural,  Botanical,  and  Chemical  Results  of 
Experiments  on  the  Mixed  Herbage  of  Permanent  Meadow, 
conducted  for  more  than  Twenty  Years  in  succession  on  the 
same  Laud.  Part  II.,  The  Botanical  Results.  Full  Paper. 
(.Phil.  Trans.  1882  [4]). 

61a.  On  the  Determination  of  Nitric  Acid  in  Soils. 
(.1.  (  hem.  Soc.  August  1882). 

6 In.  On  some  of  the  Changes  which  Nitrogenous  Matter 
undergoes  within  the  Soil  (Lecture  delivered  at  South 
Kensington,  April  16,  1883). 

62.  Contribution  to  the  Chemistry  of  "Fairy  Rings" 
(J.  Chem.  Soc.  May  1883). 

63.  New  Determinations  of  Ammonia,  Chlorine,  and  Sul- 
phuric Acid  in  the  Rain-water  collected  at  Rothamsted 
(J.  Roy.  Agric.  Soc.  Eng.  19  [2],  Part  2),  1883. 

64.  The  Nitrogen  as  Nitric  Acid  in  the  Soils  and  Subsoils 
of  some  of  the  Fields  at  Rothamsted  (J.  Roy.  Agric.  Soc. 
Fdl'.  19  [2],  Part  2,  1883). 

65.  On  the  Composition  of  the  Ash  of  Wheat-Grain  and 
Wheat-Straw  grown  at  Rothamsted  in  different  Seasons  and 
by  different  Manures  (J.  Chem.  Soc.  August  1884). 

66.  Report  of  Experiments  on  the  Growth  of  Wheat  for 
the  Second  Period  of  Twenty  Years  in  succession  on  the 
same  Land  (J.  Roy.  Agric.  Soc.  Eng.  20  [2],  Part  2,  1884). 

67.  On  some  Points  in  the  Composition  of  Soil> ;  with 
Results  illustrating  the  Sources  of  the  Fertility  of  Manitoba 
Prairie  Soils  (J.  Chem.  Soc.  1885,  380). 

68.  On  Agricultural  Investigation;  being  a  Lecture  deli- 
vered at  the  Michigan  State  Agricultural  College.  Lansing, 
Mich.,  October  14,  1884,  and  at  Rutgers  College,  New 
Brunswick,  N.J.,  October  27,  1884. 

69.  Note  on  some  Conditions  of  the  Development,  and  of 
the  Activity,  of  Chlorophyll.  Abstract  (Brit.  Assoc.  Report, 
1885). 

70.  On  the  Valuation  of  Unexhausted  Manures  (J.  Roy 
Agric.  Soc.  Eng.  21  [2],  Part  2),  1885. 

71.  Results  of  Experiments  at  Rothamsted  on  the  Growth 
of  Barley  for  more  than  Thirty  Years  in  succession  on  the 
same  Land  (Agricultural  Students'  Gazette,  New  Series. 
3,  Part  I.).  1886. 

72.  Remarques  sur  la  relation  quiexiste  eutre  les  sommes 
de  temperature  et  la  production  agricole  (Arch,  des  sciences 
phvs.  et  nat.,  Troisieme  periode,  16,  No.  11,  15  Novemhre, 
1886). 


73.  The  Home  Produce.  Imports,  Consumption  and  Price 
of  Wheat  in  the  United  Kingdom,  Thirty-four  Harvest 
years.  1852—53  to  1885—86  ("The  Field,"  February  12, 
1887). 

74.  A  contribution  to  the  Study  of  Well  Waters  (.1.  Chem. 
Soc.  June  1SS7).  1887. 

75.  On  the  present  position  of  the  question  of  the  Sources 
et  tin  Nitrogen  of  Vegetation,  with  some  new  results,  and 
preliminary  notice  of  new  lines  of  investigation.  Pre- 
liminary Notice  (Proc.  Roy.  Soe.  43,  108),  1887. 

76.  Results  of  Experiments  at  Rothamsted  on  the  Growth 
of  Root-crops  for  many  years  in  succession  on  the  same 
Land  (Agricultural  Students' Gazette,  New  Series,  3  [5]), 
1SS7. 

77.  On  the  Present  Position  of  the  Question  of  the 
Sources  of  Nitrogen  of  Vegetation,  witli  some  new  Results, 
and  Preliminary  Notice  of  New  Lines  of  Investigation. 
Full  Paper.     (Phil.  Trans.  180  (1S89),  B.,  pp.  1—107), 

78.  Results  of  Experiments  at  Rothamsted  on  the  Growth 
of  Potatoes  for  twelve  years  in  succession  on  the  same  Laud 
(Agricultural  Students'  Gaxettc,  New  Series,  4,  Part  2, 
1888. 

79.  The  History  of  a  Field  newly  laid  down  to  Permanent 
Grass  (.1.  Roy.  Agric.  Soc.  Eng.  25  [2],  Part  1.,  1889). 

80.  The  Amount  of  Nitric  Acid  in  the  Rain-Water  at 
Rothamsted,  with  Notes  on  the  Analysis  of  Rain-Water 
(J.  Chem.  Soc.  August  1889). 

81.  Results  of  Experiments  at  Rothamsted  on  the  Growth 
of  Leguminous  Crops  for  many  years  in  succession  on  the 
same  Land  (Agricultural  Students'  Gazette,  New  Series, 
4,  Parts  V.  and '  VI.),  1889-  90. 

82.  New  Experiments  on  the  question  of  the  Fixation  of 
Free  Nitrogen.  Preliminary  Notice  (Proc.  Roy.  Soc.  47. 
85),  1890. 

83.  The  Food  of  our  Agricultural  Crops  (J.  Roy.  Auric. 
Soc.  Eng.  1  [3],  Part  I.,  1890). 


Series  II. —  Reports  op  Experiments  ox  the  Feeding 
op  Animals,    Sewage    Utilisation,    Ensilage,    &c. 

Published  1849—1885,  inclusive. 

1.  Agricultural  Chemistry  ;  Sheep  Feeding  and  Manure, 
Part  I.  (With  Tabular  Appendix  in  1856.)  (J.  Roy. 
Agric.  Soc.  Eng.  10,  276),  1849. 

2.  Report  of  Experiments  on  the  Comparative  Fattening 
Qualities  of  Different  Breeds  of  Sheep;  Hampshire  and 
Sussex  Downs  (J.  Roy.  Agric.  Soc.  Eng.  12,  414),  1851. 

3.  Report  of  Experiments  on  the  Comparative  Fattening 
Qualities  of  Different  Breeds  of  Sheep  ;  Cotswolds  (J.  Roy. 
Agric.  Soc.  Eng.  13,  179),  1852. 

4.  On  the  Composition  of  Foods  in  relation  to  Respiration 
and  the  Feeding  of   Animals  (Brit.  Assoc.  Report,  1852). 

5.  Agricultural  Chemistry  :  Pig  Feeding  (J.  Roy.  Agric. 
Soc.  Eng.  14,  459),  1853. 

6.  On  the  Equivalency  of  Starch  and  Sugar  in  Food 
(Brit.  Assoc.  Report,  1854). 

7.  Experiments  on  the  Comparative  Fattening  Qualities 
of  Different  Breeds  of  Sheep ;  Leicesters  and  Cross-brcds 
(J.  Roy.  Agric.  Soc.  Eng.  16,  45).  1855. 

8.  On  the  Sewage  of  London  (J.  Soc.  Arts,  March  7, 
1855). 

9.  Letter  on  the  Utilisation  of  Town  Sewage  (from  the 
Report  ordered  by  the  House  of  Commons  to  be  printed, 
August  3,  1857.     Appendix  xii.,  477). 

10.  Experimental  Inquiry  into  the  Composition  of  some 
of  the  Animals  Fed  and  Slaughtered  as  Human  Food. 
Abstract  (Proc.  Roy.  Soc.  9,  348),  1858. 

11.  Observations  on  the  recently-introduced  Manufac- 
tured Foods  for  Agricultural  Stock  (J.  Roy.  Agric.  Soc. 
Eng.  19,  199),  1858. 

12.  Experimental  Inquiry  into  the  Composition  of  some 
of  the  Animals  Fed  and  Slaughtered  as  Human  Food  (Phil. 

Part  2.  1859). 

13.  On  the  Composition  of  Oxen,  Sheep,  and  Pigs,  and  of 
their  Increase  while  Fattening  (J.  Roy.  Agric.  Soc.  Eng. 
21.  133),  I860. 

14.  <  In  tile  Composition  of  the   Animal   Portion    of   our 

I  I,  and  on   its   relations   to  bread.     Abstract  (.1.   Chem. 

Soc.  12,  54),  1860. 
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15.  Fifth  Report  of  Experiments  on  the  Feedingof  Sheep 
(J.  Boy.  Agric.  Soe.  Eng.  22,  189),  1861. 

,,  Report  ol  Experiments  on  the  Fattening  <Jf  Oxen  at 
Wolmni  I 'ark  Farm  (J.  Boy.  Agric.  Soe.  Eng.  22.  200), 
1861 

17.  Experiments  on  the  Question  whether  the  1  se  oi 
Condiments  increases  the  Assimilation  of  Food  by  Fattening 
Animals,  or  adds  to  the  Profitsof  the  Feeder  (Edinburgh 
Veterinary  Review  and  Annals  of  Comparative  Pathology, 
July,  L862). 

is.  Supplemental  Report  of  Experiments  on  the  Feeding 
of  Sheep  (J.  Boy.  Agric  Soe.  Eng.  23.  191),  1862. 

19.  The  Utilisation  of  Town  Sewage  (J.  Roy.  Agric. 
Soe.  Eng.  24,  65),  186 

20.  On  the  Chemistrj  of  the  Feeding  of  Animals  for  the 
Production  of  Meat  and  Manure  (read  brim,'  the  Royal 
Dublin  Society.  March  :!!,  1864). 

21.  On  the  Sewage  of  Towns  (Third  Report  and  Apperj 

i    es  I,  2,  and  3,  ol  the  Royal  Commission.     Presented  to 
Parliament ),  1865. 

•J2.  Report  (presented  to  Parliament)  of  Experiments 
undertaken  by  Order  of  the  Hoard  of  Trade  to  Determine  the 
Relative  Values  of  1  amaltedand  Malted  Barley  as  Foodfor 
Stock,  1866. 

23.  On  the  Composition.  Value  and  Utilisation  of  ["own 
Sewage  (J.  Chem.  Soe.  4  [2],  or  19  [1]),  1866. 

24.  F I  in  iis  Relations  to  the  Various  Exigencies  of  the 

Animal  Body  (Phil.  Mag.  July  1866),  1866. 

25.  On  the  Sources  of  the  Fat  of  the  Animal  Body. 
(Abstract,  Brit.  Ass.  Rep.   1866.     Full  paper,    Phil.   Mag. 

Her.    L866). 

26.  Note— On  Sewage  Utilisation  (Proc.  Inst.  Civil  Eng. 
14,  Part  3)  1876. 

27.  ( In  some  Points  in  connection  with  Animal  Nutrition 
(Address  delivered  at  South   Kensington  in  the  Biological 

Section  of  the  Science  Conferences),  1876. 

28.  On  the  Formation  of  Eat  in  the  Animal  Body  (.1. 
Anat.  and  Physiol.  11,  Fart  4),  1877. 

29.  Supplement  to  former  Paper  entitled  "  Experi- 
mental Inquiry  into  the  ( lomposition  of  some  of  the  Animals 
FYd   and    Slaughtered  as   Human  Eood  " — Composition  of 


the  Ash  of  the  Entire  Animals,  and  of  certain  Separated 
Parts.  (Abstract,  Free.  Roy.  Soe.  35.  Full  Paper,  Phil. 
Trans.  Tart  3,  1888). 

80.  Experiments  on  Ensilage  conducted   at   Rothamsted, 
Season  1884— 5.— N.  H.J.  M. 


Record  of  Experiments  in  Ike  Production  of  Sugar  from 

Sorghum  in  1889.     II.  W.  Wiley,    U.S.  Department  of 
Agriculture.     Bulletin  26. 

See  under  XVI.,  page  877. 


Agricultural   Experiment  Station  of  the  State  College  of 

'Kentucky,  1  S'.lll.      Bulletins  26  and  27- 
Corn   (Maize")    Experiments. — Maize  not   being  a  British 
crop,  the  experiments  may  be  briefly  summarised.    Increased 

\icld-  on  this  "blue  grass"  soil  followed  the  use  of  potash 
fertilisers  and  of  potash  and  nitrogen  combined,  but 
phosphates  or  nitrogen  without  potash  showed  a  loss 
instead  of  a  profit.  Sulphate  and  chloride  of  potassium 
produced  identical  results.  Potash  salts  (160  lb.  per  acre) 
applied  the  year  before  to  plots  of  maize  greatly  increased 
the  yield,  and  this  year  the  same  plots  showed  almost  as 
creat  an  increase  of  yield,  although  no  fresh  dressings  were 
applied.  Analyses  show  that  whereas  the  crop  on  the 
unmanured  plots  removed  17-4  lb.  of  K..O  per  acre  from 
the  soil,  that  on  the  potash  manured  plots  contained  43 — 
52  lb.  per  acre  ;  the  amount  a], plied  in  the  potash  manures 
was  80  11).  of  K20  per  acre,  so  that  Ic^s  than  half  is 
recovered  the  first  season.  The  same  is  true  of  phosphoric 
acid.  In  the  case  of  nitrogen  the  maximum  crop  took  up 
over  threefold  the  amount  applied  as  manure. 

Experiments  with  Commercial  Fertilisers  on  Hemp. — 
The  soil  was  a  much  worn  "blue  grass"  soil  shown  by 
experiments  with  other  crops  to  respond  to  the  use  of 
potash  fertilisers :  oats  were  taken  the  previous  year.  The 
various  manures  were  broadcasted  just  before  sowing  the 
hemp  : — 


Plot. 


Fertiliser. 


Lb.  per 
Acre  used. 


Height  of 
Plant. 


Fibre  per 
Acre. 


Increase. 


Quality. 


None 

Sodium  nitrate  ... . 

Soil 

Superphosphate.  ■  ■  ■ 

Soil 

So! 

Potassium  chloride 

M  nitrate 

Soil 

Superphosphate  — 

Sodium  nitrate 

Soil 

P  .  i'    inii  ''ii! le. 

Superphosphate.... 
Potassium  ehl  n  ide 

Soil 

Superphosphate.... 
Potassium  chloride. 
Sodium  nitriite  — 
Land  plaster 


ICO 
4S0 
S20 
320 
[.si  I 
ICC 
160 
120 
3211 
160 
100 
320 
820 
1C0 
1C0 
20 
160 
160 
160 


Feet. 
4i 


71 


55 


Lb. 

720 


1,130 


8G0 


1,060 


1,240 


1,600 


•mo 


1,360 


330 


650 


7sa 


350 


slo 


Poor;  not  strong;  too  short. 
Good  hand  spinning. 

Fair. 

Fair  hemp  ;  good  strength. 

Too  short  to  make  good  i  nudity. 
Good  strength  and  quality. 
I  Inly  lit  for  shorts. 
Extra  hand  spinning  hemp. 
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Potash  and  nitrogen  are  therefore  required  on  this  soil, 
and  a  good  fertiliser  for  hemp  should  contain  12  per  cent. 
of  potash,  4  per  cent,  of  nitrogen,  and,  say,  6  per  cent,  of 
soluble  phosphoric  acid.  All  the  manures  used  showed  a 
margin  of  profit,  those  on  plots  7  and  10  nearly  doubling 
the  value  of  the  crop.  Potassium  sulphate  tried  against  an 
equal  weight  of  chloride  gave  almost  identical  results,  so 
the  latter  manure,  being  cheaper,  is  preferable.  Ammonium 
sulphate  tried  against  an  equivalent  quantity  of  sodium 
nitrate  gave  nearly  an  equal  result — 1,320  lb.  fibre  against 
1,380  lb.  Doubling  the  potash  salt,  whether  sulphate  or 
chloride,  scarcely  increased  the  yield.  Doubling  the  sodium 
nitrate  and  the  ammonium  sulphate  scarcely  increased  the 
yield  or  quality. — J.  M.  H.  M. 


Experiments  on  the  Gain  and  Loss  of  Nitrogen  by 
Cultivated  and  Fallow  Soils.  A.  Pagnoul.  Compt. 
Rend.  HO,  910—912. 

These  experiments  were  made  from  March  18SS  to  March 
1890.  Six  pots  of  impermeable  earthenware,  34  cm.  in 
height,  and  containing  22  kilos,  of  earth  with  a  surface  of 
7  ■  .VI  square  decimetres  were  so  constructed  that  the  drainage 
water  could  be  collected.     To  the  earth  was  added  5  grms. 


of  dried  blood  and  1  grm.  of  nitrogen  as  ammonium  sulphate . 

The  total  amount  of  nitrogen  in  each  pot  was  as  follows  : — 

Grins. 

Contained  in  the  22  kilos,  of  earth 22'440 

Contained  in  the  dried  blood 0*540 

Contained  in  the  ammonium  sulphate l'OOO 

Total 23-980 

The  pots  were  lettered  A.  B,  ( '.  n,  b,  c;  A  and  a  were 
allowed  to  lie  fallow,  B  and  b  planted  with  grass,  C  and  r 
with  clover. 

The  yields  dried  and  aualvsed  gave  the  following  results : — 


1888. 

1889. 

Weight. 

Nitrogen 
Per  Cent. 

Total 
^Nitrogen. 

Weight. 

Nil  rogen 

Total 
Nitrogen. 

B 

4rn 

.vns 

1-263 

10-7 

2-13 

0-227 

b 

lg-0 

."■lis 

1-294 

;■; 

2-10 

0-102 

C 

:■■■-. 

3-92 

2-990 

3(1  -3 

3-71 

1-3*-, 

c 

"2 '5 

3'il2 

2-sW 

3V5 

3-47 

1-3H1 

The  drainage  water  gave  the  following  results 

— 

A. 

a. 

B.        ! 

b. 

c. 

0-025 

0-942 

0-017 
0-762 

0-024 
0-047 

0-020 

n-1121 
0-191 

o-oi 

0-16 

In  March   1890  a  sample  of  the  earth   was   taken  from  each  pot  with  a  cylindrical  borer  and  analysed.     The  results 
are  tabulated  as  follows: — 


* 

c 

c. 

Grins.               Grms. 

Gi-ms. 
26-180 

1-490 

0-071 

Grms. 
27-720 

1-456 

0-088 

Grms. 
29-260 

4-266 

0-212 

Grms. 
32-340 

rut 

0-184 

Totals 25-607                24-533 

27-741 

29-264 

33-738 

86-668 

Subtracting  the  nitrogen  originally  present  (23-980  grms.)  from  these  totals,  then- 


Nitrogen  absorbed  from  the  air  during  two  years. . 


1-627 


3-761 


5-284 


9-758 


Finally,  if  from  these  numbers  be  subtracted  the  amount 
of  nitrogen  assimilated  by  the  crops  and  carried  off  by 
drainage  (taking  the  means  for  each  pair  of  pots)  then  the 
actual  increase  of  nitrogen  in  the  soil  is — 




For  each  Pot, 
Grms. 

in 

Per  Hectare,  in 
Kilos. 

0-220 
2-970 
6-820 

29 

Soil  sown  with  clover 

394 
904 

To  sum  up,  the  loss  of  ammoniacal  nitrogen  through 
drainage,  was  almost  nil;  the  loss  of  nitrogen  as  nitrate 
was  very  considerable  for  fallow  land,  very  small  for  grass 
land,  considerable  for  land  sown  with  one  of  the  Leguminosce 
(clover). 

The  total  gain  in  nitrogen  was  sensible  for  fallow  land, 
considerable  for  grass   land,  and   very   considerable  for   the 


clover  land.  On  the  fallow  land  the  loss  of  nitrogen  by 
drainage  was  greater  in  the  second  year  than  in  the  first, 
but  it  was  less  in  the  cultivated  land.  Notwithstanding  this 
fact,  and  the  continued  gain  of  nitrogen  by  the  soil,  the 
second  year's  crops  were  smaller  than  the  first  year's.  The 
author  thinks  that  this  singularity  is  due  to  the  nature  of 
the  plants  chosen,  as  oats  sown  this  year  are  stronger  on 
the  clover  land  than  on  the  grass  land,  and  stronger  on  this 
than  on  the  fallow  land. — P.  J.  II. 


On  the  Role  of  Green  Manures  as  Suppliers  (<f  A  vtrogt  n. 
A.  Muntz.     Compt.  Rend.  HO,  972— 97.5. 

Greex  plants  are  buried  in  the  soil  in  many  places  as 
manure,  and  with  good  results.  The  plants  generally  chosen 
are  those  supposed  to  absorb  nitrogen  from  the  air,  especially 
the  Leguminosir.  Although  it  cannot:  be  considered,  as  a 
rule,  advantageous  to  sacrifice  one  crop  for  the  sake  of  the 
next,  yet  in  cases  where  the  soil  is  deficient  in  humus,  or 
where  other  manure  cannot  easily  be  obtained,  this  process 
nan   w,ll  be  resulted  to. 

n  2 
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The  action  of  green  manures  must  be  chiefly  attributed 
to  their  nitrogen.  (Tow,  as  plants  generally  take  up  their 
nitrogen  from  nitrates,  the  value  of  nitrogenous  manures 
mux  be  measured  by  their  rate  of  nitrification. 

Experiments  were  therefore  tried  with  various  samples 
of  earth,  differently  manured,  but  containing  each  l  gnu. 
of  nitrogen  per  kilo. 

With  a  light  Boil  containing  -  per  cent,  of  calcium 
carbonate,  the  quantities  of  nitric  acid  per  kilo,  of  earth 
produced  in  three  months,  were  found  to  be — 


1.  Earth  with  green  manure  (lupin) 

Earth  with  dried  hlood 

Earth  with  ammonium  sulphate.. 


Mgrms.  of 
Nitric 

per  Kilo. 


1-; 
161 


Wiih  a  heavy  soil  containing  but  little  calcium  carbonate, 
the  following  results  were  obtained  in  the  same  time: — 


Menus,  of 
Nitric  Icid 
per  Kilo. 


1.  Earth  with  green  manure  (lupin) 

Earth  with  dried  blood 

Earth  with  ammonium  sulphate.. 


88-0 
3-C 

.VI 


Thus,  with  a  light  soil  green  manure  was  superior  to 
dried  blood,  ami  witli  a  heavy  soil  much  superior  both  to 
dried  hlood  and  ammonium  sulphate. 

The  green  manure,  by  its  large  volume,  renders  the 
heavy  impermeable  soils  less  compact,  the  air  circulates 
more  easily,  and  favours  the  development  of  the  nitrification 
organisms.  Culture  experiments  were  carried  out  on  the 
farm  at  Vincennes  on  a  light  soil,  to  which  nitrogenous 


manures  were  added,  so  that  there  were  present  loo  kilos, 
of  nitrogen  per  hectare,  other  necessary  elements  heing 
abundant, 

A  very  exhausting  plant,  the  giant  maize,  was  sown  for 
forage. 

Eighteen  days  after  having  manured  the  soil,  it  was 
analysed,  and  the  crops  were  cut  and  weighed  at  the  end  of 
September.     The  results  obtained  were  as  follows  : — 


Nitric  Acid 
in  Mgrms. 

|>er  Kilo. 

after  is 

Days. 


Weight  <>f 
Yi.-M  in 

Kilos,  per 
Hectare. 


Portion  with  green  manure  (lucerne) 

86-0 

78,000 

'■:■■' 

Portion  with  ammonium  sulphate. . . . 

121-1 

86,000 

Portion  with  no  nitrogenous  manure. 

U'S 

59,500 

•• 

78  '"i 

The  author  concludes  that  the  efficacy  of  green  manures 
is  due  to  their  rapid  nitrification  and  to  their  favourable 
influence  on  the  physical  constitution  of  the  soil. — 1'.  .1.  II. 


Copper  Stills  as  Preventives  of  Potato  Blight.     A.  Girard. 
I  t.  Bend.  110,  1089—1092. 

The  author  has  made  a  series  of  experiments  to  show  the 
power  possessed  by  copper  salts  of  preventing  the  ravages 
of  potato  blight  (Phytophtora  infestans").  The  tirst  experi- 
ments were  made  in  August  1SSS,  at  .loinville-le-I'out  and 
Clichy-sous-Bois,  when  the  growth  had  begun  to  he  attacked 
by  blight,  the  action  of  the  copper  compound,  in  this 
instance,  heing  solely  curative.  The  dressing  employed 
contained,  per  loo  litres,  l  kilo,  of  lime  (weighed  as  CaO) 
and  3  kilos,  of  copper  sulphate.  Though  the  growth  was 
far  advanced,  considerable  benefit  accrued  to  the  crop  from 
the  application  of  this  dressing,  as  the  following  results 
show: — 


Dressed  Soil. 

Undressed  Soil. 

Increa  - 

the  Proportion 

of 
Potato. 

Total  Yield 
per  Are. 

Diseased  Tubers,  per  Are. 

Total  Yield 
per  Are. 

Diseased  Tubers,  per  Are. 

of Sound 

Tubers  due  to 
Dressing;. 

47.ro 
430 -0 
427'H 

HIT. 

K      -. 
20'0 

5-0 

21-u 

10-7 

25-0 

IS'0 

33-0 

Per  I 
4-2 

1-1 

1-9 
8-1 
B'O 
ire 
70 

Kilos. 
168 

400 

I2'i 

300 

36S 

IS8 

123 

Kilos. 
28-0 

30-0 

31-0 

12-:; 

48-0 

U'S 

oro 

I'er  Cent. 
5-5 

75 

71 

41 

13-1 

2-ii 

12'0 

Per  lent. 

2-7 

2"-2 

41 

14-3 

22'.l 
135 

17-0 

The  first  three  varieties  were  grown  at  .loiiivillc,  the  others 
at  Clichy.  It  follows  from  these  results,  (i),  that  a  purely 
curative  treatment  does  not  ensure  immunity  from  the 
disease;  hut  that,  (2),  with   certain  varieties  of  the  plant. 


portion  of  sound   tubers  i>  increased  to  the  extent  of 
20-2  and  -22-'.i  per  cent. 

In  1889,  at  the  -.one  localities,  a  preventive  treatment 
was  tried,  the  results  at  Clichy-sous-Bois  beingas  follows : — 


Variety 

of 

Potato. 

Dressed  Soil. 

Undn  -        - 

Inert  > 

Total  Yield 
per  Are. 

■  d  Tubers,  per  Art  . 

££d     I               ed  Tubers,  per  Are. 

of  Sound 

Tuliers  due  to 

Dressing. 

Kilos. 

• 

311 

Kilos. 

1 

Per  Out. 
03 

:(ns 
"21 
121 

Kilos. 
8-0 

.-lii-o 

1-0 

1-5 

Per  Cent. 
2T. 

9-1 

0-2 

H-l 

PerCent 

le.l 
18*8 

.. 

r.i 

•• 

L'9 
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The  author,  in  the  original  paper,  allows  that,  after 
deducting  the  cost  of  the  dressing,  there  was  realised  a 
pecuniary  gain  of  1'52  to  3  frs.  per  are  (152  to  300  frs. 
per  hectare)  of  surface  treated. 

By  increasing  the  amount  of  copper  salt  to  3  per  cent., 
the  beneficial  results  are  rendered  still  more  certain. — E.  B. 


The  Decomposition  of  Hocks  ami  the  Formation  of  Arable 

Land.  A.  Miintz.  Compt.  Bend.  HO.  1370— 1372. 
Tut:  author  regards  it  as  probable  that  vegetation,  and 
especially  the  lower  classes  of  plant  life,  play  a  very 
important  part  m  the  disintegration  of  the  hare  rock. 
Indeed,  he  considers  that  the  nitrifying  organism  itself 
plays  indirectly  a  part.  He  suggests  that  the  mosses  and 
lichens,  many  of  which  cover  the  highest  ground  where 
vegetation  is  found  to  exist  at  all.  cause,  by  the  action  of 
their  roots,  the  numerous  interstices,  which  afterwards  serve 
for  the  more  ready  mechanical  disintegration  of  the  rock 
masses. 

One  of  the  most  striking  proofs  of  the  fact  that  not  only 
vegetable  life  but  also  the  nitrifying  organism  may  abound 
in  rock  is  furnished  by  a  mass  obtained  from  the  Oberland 
Alps,  composed  of  a  ealcarious  schist,  and  which  was  black 
and  friable.  This  rock  contained  large  quantities  of  the 
nitrifying  organism. 

The  author  has  obtained  earth  from  beneath  the  surface 
of  glaciers  which  contained  the  nitrifying  organism,  the 
fact  proving,  he  submits, that  exposure  to  a  low  temperature 
for  even  long  periods  of  time  does  not  kill  it,  but  merely 
prevents  it  from  assuming  the  active  state. — J.  W.  L. 


XVL-SUGAE,  STAECH,   GUM,  Etc. 

Derivatives  of  Diphenylhydrazine.     B.  Stahel.     Annalcn, 
258',  242-257. 

See  under  XXIII.,  page  902. 


The  Quantitative  Estimation  of  Furfuraldehyde  and 
Pentaglucoses.  A.  Giinther  and  1!.  follens.  Her.  23, 
1751  —  1752. 

See  under  XXIII.,  page  903. 


Record  of  Experiments   in   the   Production  of  Sugar  from 

Sorghum  in    1889.     H.   W.   Wiley,   U.S.    Department   of 

Agriculture.  Bulletin  26. 
This  report  gives  an  interesting  account  of  the  work  carried 
on  at  15  different  sugar  works  situated  in  Iowa,  New  Jersey, 
Virginia,  Louisiana.  Maryland,  and  Kansas,  but  the  results 
have  been  very  discouraging.  In  seven  factories  the  record 
is  total  failure.  A  great  part  of  this  failure  must  be  set 
down  to  the  careless  and  incompetent  manner  in  which 
most  of  the  factories  were  constructed,  and  also  to  inatten- 
tion to  absolute  conditions  of  success  which  had  been 
previously  determined  by  the  work  of  the  Department. 

In  spite  of  all  the  commercial  failure  attending  last 
year's  work  many  of  those  engaged  in  this  struggling 
industry  are  convinced  that  success  will  ultimately  crown 
their  efforts,  when  sufficient  capital  backed  by  thoroughly 
capable  management  really  takes  the  matter  in  hand.  It 
would  appear  that  the  sorghum  sugar  industry  has  never 
had  a  fair  chance  from  a  merely  mechanical  point  of  view. 

On  the  other  hand,  the  plant  as  at  present  grown  is 
extremely  variable  in  quality,  and  unreliable  as  to  the 
quantity  of  sugar  it  contains.  Much  good  work  has  been 
done  under  the  direction  of  the  Department  in  the  way  of 


improving  the  plant  and  selecting  the  best  varieties,  but 
this  takes  time.  It  is  pointed  out  that  "  the  beet  sugar 
industry  began  140  years  ago,  anil  for  half  of  that  time  no 
one  could  make  it  pay."  It  encountered  the  same  difficulties 
in  selecting  the  best  varieties  ;  consequently  there  is  good 
reason  to  hope  that  the  sorghum  sugar  industry  will 
ultimately  be  profitable. 

Wiley  speaks  strongly  as  to  the  necessity  of  selecting 
favourable  localities  for  the  cultivation  of  this  plant; 
present  knowledge  points  to  Central  Southern  Kansas  as 
being  the  best  adapted  to  this  purpose.  He  says  that  : 
" Sorghum  at  present  is  so  far  inferior  to  the  sugar  beet 
and  sugar  cane  as  to  require  the  help  of  the  most  favourable 
soil  and  climate  in  order  to  maintain  its  existence  ;is  a 
sugar-producing  plant." — \V.  M. 


New  Processes  and  Apparatus  for  Sugar  Factories.    Dingl. 

Polyt.  J.  276i  567—572. 

In  the  estimation  of  sugar  in  beet  juice,  especially  when  the 

beets   are  unripe  or  diseased,   the   filtrate,  alter  defecation 

with  basic  acetate  of   lead,  often    1 tnie^  Unhid  and  dark, 

and    cannot    be    polarised.     Frolda    has  observed   that   the 

compound  formed  by  the  lead  and  ehromogen  is  much  more 

insoluble  in   an  alkaline  than  in  an  acid  or  neutral  solution, 

and  that  the  addition  of   1  to  2  drops  of  strong  ammonia  to 

such  turbid  solutions,  with  subsequent  shaking  and  filtration, 

gives  a  perfectly  clear  filtrate,  which  can  be  easily  polarised. 

In  Belgium,  where  the  beets  are  often  paid  for  according  to 

the  sugar  contained   in   them,   analyses    are   consequently 

made   in  different   laboratories  to  determine  the  amount  of 

sugar,  but  it  has  been  found  that  there  is  a  great  want  of 

uniformity  in  the  result--   obtained.     The  samples  generally 

consist  of  quarters  of  the  beet,  and  as  several  days  often 

elapse  between    the   different    analyses,   the   samples    lose 

weight    considerably.      The     following    formula   has    been 

proposed  to  make  the  correction  for  this  loss  of  weight : — 

PR, 

p, ,  where    P  =  the   weight    at    the   second  analysis,   P    = 

the  weight  at  the  first  analysis,  and  It  =  amount  of  sugar 
found.     The  amount  of  sugar  to  be  expected  after  the  beets 

ZP 

have  dried  may  be  calculated   from   the  formula,  It  =    -g- 

whero  Z  =  the  original  amount  of  sugar.  These  formulae 
would  give  correct  results  if  the  beet  did  not  undergo 
alteration  during  drying,  but  Masson  has  shown  that  this  is 
not  the  ease,  and  it  appears  that  the  cut  beets  rapidly 
undergo  chemical  change.  The  cause  of  this  change  is  not 
vet  known,  and  calls  for  further  investigation.  An  apparatus 
lias  been  patented  by  Buttner  and  Meyer  (D.K.P.  50,990, 
1889),  for  the  treatment  of  beet  chips  with  milk  of  lime 
before  pressing  and  drying  them.  It  has  been  found  that 
exhausted  cane  or  beet  chips  cannot  be  satisfactorily  pressed 
unless  they  are  impregnated  with  a  definite  quantity  of 
lime,  the  simple  weighing  of  the  lime  and  the  chips  does  not 
suffice,  on  account  of  the  variation  in  the  amount  of  water 
contained  in  the  chips.  The  inventors  have  found  that  if 
the  milk  of  lime  be  in  excess,  the  chips  abstract  by  chemical 
action  from  milk  of  lime  of  a  given  concentration  practically 
the  sann-  amount  of  lime  in  a  given  time.  The  chips  are 
conducted  mechanically  into  a  vessel  containing  milk  of 
lime  of  sp,  gr.  1-0035,  with  violent  agitation,  and  con- 
tinuously removed  from  it.  In  connexion  with  the  question, 
"  Is  there  any  reason  to  expect  any  serious  competition  from 
other  sweetening  agents  (saccharine,  &c.)  ?  "  the  observation 
has  been  made  at  a  large  liqueur  factory  in  Vienna  that 
liqueurs  sweetened  with  saccharine  when  exposed  in  uncorked 
bottles,  &c.  quickly  lose  their  sweet  taste.  Stift  has  made 
experiments  to  test  this  observation  by  adding  different 
quantities  of  saccharine  to  solutions  of  35  volume  per  cent, 
of  the  purest  rectified  spirit  in  distilled  water,  and  keeping 
the  samples  both  in  closed  and  open  vessels.  No  difference 
was  observed  after  eight  days,  but  after  1G  days  the  open 
samples  were  distinctly  less  sweet,  and  the  saccharine  finally 
could  not  be  recognised  by  Remsen's  delicate  reaction. 
The  question  as  to  the  compound  into  which  the  saccharine 
is  split  up  was  not  investigated. — W.  M. 
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Invert    Sugar   in    Can*'   Juices.     H.   Schweitzer.     Chem. 
/.it.  14,  1031—1032  unci  1061—1062. 

The  author  remarks  thai  it  is  only  very  recently  that  anj 
chemical  control  has  been  exercised  in  the  Louisiana  sugar 
factories,  and  now  gives  the  result  of  some  observations  he 
has  made  during  his  work  last  winter  at  the  Ashton  planta- 
tion, St.  Charles  Parish,  La.  The  factor)  was  one  of  the 
better  class  of  Louisiana  sugar  houses.  The  different 
operations  were — (1)  crushing  of  the  canes,  (2)  clarification 
of  the  juice  with  sulphurous  acid,  (8)  further  clarification 
with  lime,  (1)  further  clarification  by  heating  and  addition 
of  small  quantity  of  lime,  (5)  concentration  in  open  pans, 
(6)  concentration  in  vacuum  pans.  He  analysed  the 
liquors  from  the  different  operations,  ami  also  after  keeping 
then  lor  known  periods,  and  found  that  delay  in  the 
crushing  of  the  cut  canes  or  in  the  treatment  of  the  liquors 
was  the  chief  Bource  of  increase  of  invert  sugar.  Were  a 
factory  so  arranged  that  the  canes  and  liquor  could  bo 
worked  without  loss  of  time,  the  increase  of  invert  sugar 
due  to  the  processes  would  be  practically  nil,  except  during 
the   evaporation  in   the  open  pan,  and  to  obviate  this  he 

recommends    the   suppression  of   open  pan  evaporators,  and 

their  replacement  by  vacuum  apparatus.     In  regard  to  the 

generally  accepted  opinion  at g  sugar  growers  that  frosty 

weather  injures  the  sugar  juice  in  the  cane,  his  observations 
lead  him  to  conclude  that  frost  by  itself  has  an  insignificant 
effect  on  the  production  of  invert  sugar,  but  if  the  frosty 
weather  he  succeeded  by  very  warm  clays  the  juice  is 
injured. — W.  M. 

PATENTS. 

Improvements  in  Evaporators  or  Apparatus  for  the  Treat- 
ment  of  Cane  Juice.  S.  Pitt,  Sutton.  From  L.  W. 
Tracy,  New  York,  U.S.A.  Eng.  Pat.  11,136,  July  10, 
1889.     Sd. 

This  invention  relates  to  that  class  of  apparatus  in  which 
cane  juice  is  successively  passed  through  a  series  of 
evaporators,  and  in  transit  is  evaporated  in  a  vacuum  to  a 
desired  density.  The  pans  are  worked  in  double,  or  triple 
effect,  the  steam  driven  off  from  the  first  pan  passing 
through  the  coils  of  the  second  pan  and  so  on.  The  inven- 
tion eousists  in  the  special  mode  of  construction  of  the 
evaporators  and  their  connexions  which  can  he  fully  under- 
stood only  by  reference  to  the  drawings  which  accompany 
tlie  specification.  The  evaporators  are  oblong  in  shape  and 
in  horizontal  section  are  long  and  narrow  ;  the  interior  of 
each  pan  contains  a  series  of  horizontal  tubes  through 
which  the  steam  circulates  and  over  which  the  liquor  is 
allowed  to  fall  in  a  tine  rain-like  spray. — A.  J.  K. 


Electrolytic  Treatment  of  Vegetable  Mutters  and  Cereals 
for  the  Production  of  Starch.  E.  Hermite,  E.J.  Pater- 
son,  and  ('.  F.  (  'ooper,  London.  Eng.  Pat.  12,900, 
August  15,  1889.     id. 

In  the  manufacture  of  starch  from  potatoes,  rice  and  other 
vegetable  substances,  the  pulpy  liquor  resulting  from  the 
disintegration  and  washing  of  the  raw  material  contains  in 
addition  to  the  starch  a  considerable  quantity  of  organic 
impurities.  To  remove  these  the  liquor  is  treated  by 
electrolysis  in  presence  of  a  chloride,  preferably  magnesium 
chloride. — A.  J.  K. 


An  Improved  Process  of  Treating  Bran  and  other  Cereal 
Substances  for  obtaining  Sugar,  Starch,  Food  for 
Animals,  Gum  ami  Paper,  V..  Steiger,  E.  Schulze,  and 
C.  Auer-Schollenlioi'ger,  Zurich,  Switzerland.  Eng.  Pat. 
12,920,  August  15,  1889.      Bd. 

Tuts  invention  is  based  upon  the  discovery  that  in  the  bran 
and  husk  obtained  in  the  treatment  of  cereals  (lure  exists  a 
carbohydrate  which  the  authors  designate  "  metarahan." 
From  "metarahan"  by  suitable  treatment  with  reagents 
can  be  obtained  a  saccharine  body  consisting  chietly  of 
arabinose,  a  glutinous  body  resembling  gum  arahie.  The 
invention  comprises  a  process  for  obtaining  either  of  these 
two  substances,  and  at  the  same  time    rendering  the  fibrous 


residue  suitable  Eoi  the  manufacture  of  paper.  It  is  first 
necessary,  however,  to   free  the  bran  from  the  protein  and 

other  alime;itar\  substances  which  it  contains.  For  this 
purpose  thi'  bran  is  boiled  for  about  three  hours  with  a 
1  percent,  solution  of  ammonia  or  common  salt.  The  liquor 
is  expressed  from  the  solid  residue  which  is  then  dried  and 
ground.  The  liquor  is  neutralised  by  phosphoric  acid, 
evaporated,  dried  and  ground,  forming  the  fodder  meal. 
The  dried  ground  hrancakc  from  which  the  food  substances 

have  Keen  extracted  is  boiled  with  dilute  acid,  preferably 
sulphuric  of  1  or  2  per  cent.  By  thi-  means  the 
"metarahan"  i-.  converted  into  sugar  and  dissolved  out,  the 
liquor  is  neutralised  by  carbonate  of  lime,  decolourised  l.\ 
bone-black,  and  concentrated  by  evaporation.  The  Bugar 
then  crystallises  out  and  consists  largely  of  arabinose.  The 
cellular  membrane  remaining  i-  toughened  by  boiling  with 
weak  alkaline  lye,  and  i-  then  suitable  for  the  manufacture 

of  comparatively  strong  paper.      If   a    more  dilute  sulphuric 

acid,  say  one-tenth  to  one -fifth  per  cent,  he  used  in  above 
process,  no  sugar  will  he  formed,  hut  a  glutinous  substance 
which  is  soluble  in  water  and  resembles  gum  arahie.  A 
similar  glutinous  substance  is  obtained  it  a  weak  alkaline 
lye  be  substituted  for  the  dilute  sulphuric  acid.  In  either 
ease  the  solution  is  expressed  from  the  -olid  residue, 
suitably  neutralised,  clarified  with  hydrated  oxide  of  lead 
and  then  evaporated.  A  solid  substance  is  then  obtained, 
which  1ms  the  properties  of  gum  arahie.  and  is  very  adhesive. 

—A.  J.  K. 


An  Improved  Process  and  Apparatus  for  the  <  'oncentration 
of  Saccharine  <>n<l  other  Liquids  and  villaining  Crystals 
therefrom.     It.  Kaevinaeckers,  Tirlemont,  Helgium.     Bog. 
Pat.  13,555,  August  27,  1889.     Bd. 
The  improved  apparatus  consists   in   a  modification   of  the 
ordinary  vacuum  pan.     The   lower  half  of    the   pan  is  pro- 
vided    internally    with    false    sides,    consisting    of     finely 
perforated  plates.     In   a  series   of  pans  the  space   between 
the   false  and  true    sides  of  one  pan  is  connected  with    the 
interior  of  the  next  pan  and  so  on. 

By  the  improved  process  the  pans  arc  worked  in  series. 
Good  liquor  is  run  into  No.  1  ;  alter  boiling  some  time  the 
syrup  and  tiue  crystals  are  drawn  oil'  into  No.  2  pan, 
leaving  the  larger  crystals  behind  in  No.  1.  These  are  now- 
boiled  with  more  of  the  original  liquor  and  the  syrup  again 
drawn  off,  and  this  goes  on  until  the  syrup  from  No.  1  is  as 
good  as  original  liquor.  The  contents  of  No.  1  are  now  dis- 
charged, and  the  crystals  separated  by  centrifugal  machine. 
By  applying  similar  methods  to  the  other  pans  of  the  series 
a  graduated  series  of  crystals  and  syrups  is  obtained. 

'  —A.. I.E. 

Improvements  in  the  Production  of  Invert  Sugar.    A.  Worn 

and   A.    Eollrepp,    Berlin,  Germany,     ling.    Pat.  16,54QJ 

October  19,  1889.     6d. 

Tins  invention  is  based  on  the  following  observations: — 
(1.)  The  rapidity  with  which  the  inversion  of  saccharose 
take  place  is,  for  all  temperatures  up  to  9.V  t'.  and  for  all 
degrees  of  concentration  of  the  solution  of  cane  sugar  up 
to  about  80  per  cent,  by  weight,  dependent  solely  on  the 
relation  of  the  quantity  of  acid  employed  to  the  quantity  of 
water  present.  Thus  a  solution  of  cane  sugar  of  80  per  cent, 
strength  contains  only  about  one-sixteenth  of  the  quantity  • 
of  water  contained  in  a  20  per  cent,  solution  for  the  same 
quantity  of  sugar,  hence  the  quantity  of  acid  required  fur 
the  complete  inversion  of  an  80  percent,  solution,  other 
things  being  equal,  is  only  one-sixteenth  of  that  necessary 
for  a  20  per  cent,  solution.  (2.)  For  each  kind  of  acid 
there  is  a  certain  very  weak  degree  of  concentration  at  which, 
on  being  heated  for  from  half  an  hour  to  an  hour  at  about 
80°  to  9o  (  '..  ii  completely  inverts  cane  sugar  in  a  quantity 
equal  to  about  four  time-  the  quantity  of  the  diluted  acid, 
and  without  decomposing  or  colouring  the  invert  sugar. 
Tables  are  given  showing  the  time  taken  for  inversion  with 
various  acids,  temperatures,  and  concentrations. — A.  .1.  EC 
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XVII.-BREWINQ.  WINES.  SPIRITS.  Etc. 

The  Alcoholic  Fermentation  of  Invert  Sugar,     I".  Gayon 
and  E.  Dubourg.     Compt.  Rend.  HO,  865 — 868. 

The  authors  have  determined  the  fermentative  action  of 
various  yeasts  on  invert  sugar  by  noting  the  optical  activity 


of  its  fermenting  solutions  at  regular  intervals.  If  the 
relation  existing  between  the  rotatory  powers  and  the 
amounts  of  sugar  fermented  be  represented  graphically,  a 
parabolic  curve  will  be  obtained,  of  which  the  form  is 
constant  for  the  same  species  of  yeast  placed  under  the 
same  conditions ;  but  varies  greatly  for  different  species. 
In  the  following  table,  the  results  obtained  by  the  cultivation 
of  various  yeasts  at  'I'y  C.  are  given. 


Nature  of  Yeast. 


Original 

Levo-  Rotation 

in  Saocharimeter 

Degrees. 


Maximum 

Levo- Rotation 

in  Saccharimeter 

Degrees. 


Maximum 
Increase  in 

Rotation. 


1.  R.  Yeast,  non-inverting  

2.  M.  Brewing  yeast,  inverting  

3.  P.  Sacch.  pastorianus,  inverting 

4.  G.  Top  yeast,  inverting 

5.  U.  Yeast,  inverting 

6.  A.  Do 

7.  B.  Browing  yeast,  inverting  

8.  Z.  Yeast,  inverting  

£i.  " Myco-levure  Duclaux"  non-inverting 

10.  Jliicor  attemansi  non-inverting 


100 
loo 
100 
1110 
Kill 
100 
100 
100 
11)0 
100 


1113 
105 
107 
HIS 
110 
112 
122 
125 
120 
165 


7 
8 
10 
12 
22 
25 
29 
65 


The  curves  obtained  for  these  yeasts  are  all  more  or  less 
flattened  in  the  same  direction,  and  the  rotations  are  always 
levo.  The  form  of  the  curves  is  little  modified  by  tempera- 
ture, concentration,  acidity,  and  other  circumstances.  There 
are  other  yeasts,  however,  which,  contrary  to  the  above, 
ferment  the  levulose  faster  than  the  dextrose.  Four  yeasts 
possessing  this  property  are  known  ;  one  of  the  most  active 
is  a  variety  of  Saecharomyces  exiguus.  It  has  inverting 
power,  and  cultivated  in  an  invert  sugar  solution  at  25°  C, 
yielded  the  following  results  : — 


Duration 

of  the 

Experiment. 

Rotation 
in  Sacehari- 
meter 

Divisions. 

Total  Un- 

termented 

reducing 

Sugar 

per  Litre. 

Unfennented 

Dextrose 
per  Litre. 

Unfermented 

Levulose 
per  Litre. 

Hours. 
0 

-190 

Grins. 
102-0 

Grins. 
51'0 

Grms. 
51-0 

24 

-154 

97'1 

51-0 

40'1 

34 

-  53 

79-4 

■W  -7 

32-7 

48 

+  38 

61-3 

43'0 

18-3 

58 

+  61 

88 '1 

28-9 

9-2 

72 

+  57 

26-3 

21-2 

51 

82 

+  20 

lu-'.i 

8-4 

2-5 

06 

+     0 

O'O 

O'O 

O'O 

In  concentrated  solutions  at  low  temperatures,  the  levulose 
almost  entirely  disappears  before  the  dextrose  is  touched. 
The  other  time  yeasts  mentioned  have  the  same  genera] 
properties  as  the  above,  but  they  have  no  inverting  action 
on  cane  sugar.  One  of  them  is  a  variety  of  N.  apiculatus. 
These  researches  explain  certain  anomalies  that  have  been 
encountered  in  the  rotatory  powers  of  fermenting  liquids, 
and  in  the  analysis  of  raw  sugars  and  molasses. — H.  T.  1'. 


The  action  of  this  yeast  is  greatly  influenced  by  tempera- 
ture, concentration,  and  acidity  of  the  sugar  solution  used, 
as  the  following  table  will  show  :  — 


Strength  of 

Sugar 
Solution. 

Initial 
Acidity. 

Temperature 

ol  the 
Fermentation. 

Maximum 
Dextro- 
rotation. 

Ver  Cent. 
10 

10 

25 

25 

o-o 
2-4 

o-o 

2-4 

Degrees. 

("10 

■?25 
C40 

25 

(-10 
•125 
t40 

25 

81 
41 
8 

23 

123 

102 
73 

104 

Alcoholic  Fermentation  and  the  Transformation  of  Alcohol 
into  Aldehyde  induced  by  Means  of  Champignon  da 
Muguet  (Fungus  of  the  Lily  of  the  Valley).  G.  Linossier 
and  G.  Roux.  Compt.  Rend.' 110,  868 — 870. 
Very  contradictory  assertions  have  been  made  by  different 
observers  concerning  the  action  of  Champignon  dn  Muguet 
on  sugar  solutions.  In  order  to  settle  the  question  the 
authors  have  sown  various  sterilised  media  with  a  pure 
culture  of  the  ferment.  The  maximum  amounts  of  alcohol 
obtained  ranged  from  2-7 — 5'5  per  cent,  by  volume, 
according  to  the  nature  of  the  medium  employed.  There 
were  produced  besides,  glycerol,  succinic  acid,  butyric  acid, 
and  very  considerable  quantities  of  aldehyde  and  acetic 
acid.  The  ferment  does  not  assimilate  lactose.  Placed  in 
a  solution  of  sucrose  it  develops,  at  the  expense  of  the 
sugar,  without  fermenting  or  inverting  it,  and  in  a  solution 
of  invert  sugar  the  dextrose  is  destroyed  most  rapidly. 
Aldehyde  and  acetic  acid  are  always  produced  during  the 
development  of  the  fungus,  and  in  fact  the  oxidising 
properties  of  the  ferment  may  lie  easily  demonstrated  by 
sowing  some  in  a  weak  solution  of  alcohol  containing  the 
necessary  mineral  substances.  The  alcohol  rapidly  dis- 
appears, being  replaced  by  aldehyde  and  acetic  acid.  Air 
is  absolutely  necessary  for  the  growth  of  the  fungus. 
It  seems  probable  that  the  organism  only  effects  the 
conversion  of  alcohol  into  aldehyde,  the  further  oxidation 
into  acetic  acid  being  due  to  the  direct  action  of  the  air. 
This  is  borne  out  by  the  fact  that  the  ferment  does  not 
develop  in  a  weak  solution  of  aldehyde.  Although  the  pro- 
duction of  alcohol  during  the  growth  of  the  fungus  in  sugar 
solutions  seems  to  warrant  its  classification  with  the  saecha- 
romyces, the  authors  are  of  opinion  that  it  far  more  closely 
resembles  certain  species  of  mucor  in  its  mode  of  action. 
The  maximum  amount  of  alcohol  produced  is  less  than  that 
formed  during  the  growth  of  the  less  energetic  varieties  of 
saecharomyces ;  and,  moreover,  this  maximum  is  only 
attained  after  3 — 5  months.  The  ratio  of  alcohol  produceu, 
to  sugar   destroyed,  is    about  0-38,  whilst   for  yeast  it  is 
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nearer  0'50.  Further,  the  ratio  of  sugar  destroyed  to  the 
crop  of  ferment  produced  is  about  16 — 19,  instead  oi  3  I  foi 
wast  placed  under  identical  conditions.  Finally,  the 
alcohol  produced  during  the  growth  of  the  fungus  is  Boon 
converted  into  aldehyde;  so  that  it  is  at  the  same  time  an 
alcoholic  fermenl  and  an  oxidising  agent. — 11.  T.  I'. 


The    Bouquet    of    Fermented    Liquors.     ('•■    Jacquemin. 

Compt.  K.n. 1.110,  1140—1142. 
Tnr.  author  has  experimented  on  the  various  fermentations 
produced  by  different   kinds  of  yeast   in  tartarised  barlej 

worts  ami  grape  juices.     He  has  found  thai   in  < nor 

with  tin-  opinion  expressed  bj  Pasteur,  the  flavour  and 
quality  of  the  wines  produced  are,  to  a  great  extent, 
di  pendent  on  the  special  yeasl  used  for  fermentation.  The 
sanrPgrape  juice  or  tartarised  barlej  wort  submitted  to  the 
treatment  of  different  kinds  of  wast  have  produced  wines 
of  distinct  quality  and  bouquet.  So  that  from  barley  wort 
under  tin-  influence  of  \ea-is  characteristic  of  the  grapes  of 
Beaune,  Chablis,  and  Riquewyhr  products  were  formed, 
which  possessed  the  well-known  bouquets  of  these  growths. 
Further,  tartarised  barley  wort  treated  with  the  yeast 
extracted  from  the  lees  of  a  tun  of  cider  gave,  after 
fermentation,  a  product  having  the  exact  flavour  of  eider. 

— K.  M. 


The  Preparation  of  Wine  Ferments.  A.  Rommier.    Compt. 

Rend.  110,  Kill  — 1343. 
Cam  'i  i  i  v  ]iickcd  grapes  are  crushed  and  placed  in  a  flask, 
several  experiments  being  started  at  the  same  time,  so  that 
the  one  containing  least  bacteria  and  mycoderma  may  finally 
he  chosen.  When  ferment 'tion  has  thoroughly  commenced, 
the  contents  of  the  flask  are  gently  shaken,  and  drops  of 
the  liquid  are  sown  in  flasks  containing  sterilised  and 
filtered  grape  juice.  Other  flasks  are  inoculated  from  these, 
the  operation  heing  repeated  several  times  at  intervals  of 
2 — 4  or  more  days.  In  this  manner  a  pure  cultivation  of 
Saccharomyces  ellipsoideus  is  obtained,  and  in  order  to 
increase  its  quantity  it  is  now  sown  in  large  bulks  of  grape 
juice.  The  author  employs  flasks  plugged  with  sterilised 
cotton  wool  and  fitted  with  side-tubes,  which  are  allowed  to 
dip  into  water.  The  yeast  is  employed  in  practice  by 
adding  1  a  per  cent,  of  one  of  the  later  cultivations  to  the 
grape  juice  immediately  after  pressing.  In  order  to  preserve 

the  ferment  it  is  separated  h\  deeantation  from  the  liquid 
after  complete  fermentation,  and  placed  in  glass  bulbs 
which  are  then  sealed  before  the  blow-pipe.  Two  such 
bulbs  of  yeast,  obtained  from  grapes  producing  a  superior 
class  of  wine,  were  used  to  start  the  fermentation  in  the 
juice  of  a  common  variety  of  grape.  The  fermentation  was 
complete  in  eight  days.  The  wine  contained  9-5  per  cent, 
of  alcohol  anil  had  a  most  agreeable  bouquet,  which  the 
wine  from  these  grapes  did  not  ordinarily  possess.  — 11.  ']'.  I'. 


PATENTS. 

Improvements  relating  to  Apparatus  for  the  Pasteurisation 
of  Seer,  Wins,  and  other  Liquids.  W.  BTuhn,  Clermont- 
Ferrand,   I'ta s.     Eng.   l'at.   15,261,  October  23,  1888; 

amended  May  81,  1890.     8d. 

Tin:   patentee   now    withdraws    the  claims    relating    to    the 

sec I  and  third  methods   and  apparatus   described    in  tin' 

original  specification  (this  Journal,  1889,  719).— A.  L.  S. 


Improvements  m  lite  Method  of  Malting  and  Prying 
Grain,  unit  in  Machinery  or  Apparatus  therefor. 
.1.  Sleeman,  Taunton,    l'.ng.  l'at.  10,891,  duly  5,  1889.  8</. 

A  bfboxax  air-tight  chamber  is  constructed  of  brick,  iron, or 

other  suitable  material,  and  it  is  so  arranged  and  titled  up 
inside  as  to  serve  the  purposes  of  (1)  a  cistern  in  which 
the  grain  can  he  steeped;  (2)  a  germinating  room;  (3)  a 
kiln  for  drying  the  malt  or  grain.  Hence  grain  introduced 
into  such  a  chamber  can  he  converted  into  finished  mall 
without  being  removed  from  the  chamber  until  till  the 
necessan  operations  are  completed.     Inside  the  chamber  i- 


a  cylindrical  or  polygonal  case  formed  of  perforated  metal 
or  woven  wire  work  which  can  he  made  to  revolve  on  a 
horizontal  axis.  Tin.  journals  on  which  this  axis  revolves 
can  he  so  lowered  as  to  submerge  the  grain  which  is 
contained  in  the  cose  in  the  water  which  the  chamber 
contains  during   the    first   operation.      When  the  steeping  is 

finished,  the  chamber  is  supplied  with  fresh  air  at  a  suitable 

tempi  latino  for  germination.      And    finally  the  grain  can  he 

dried  by  the  introduction  of  dry  hot    air  or  other  Buitable 

means.     Drawings  are  given. — A.  .1.  K. 


Improvements   in    the    Method   of  Malting    and    Drying 
Grain     and    in     Machinery    or    Apparatus    thi 
.1.  Sleeman,  Taunton.  Eng.  l'at.  11,844,  Jul}  25,  1889.  8<i. 

This  invention  consists  iu  a  special  arrangement  •  >!  tubes 
for  introducing  air  into  the  germinating  cell  described 
above  (Eng.  Pat,  10,891),  and  can  best  l»-  understood  by 
reference  to  the  drawings. — A.  .1.  K. 


Improvements  in  the  Manufacture  <d'  Yeast.     L.  Lederer, 
London.     Eng.  Pat.  12,187,  July  31,  1889.    id. 

Ax  infusion  of  hops  is  prepared  by  boiling  with  water  a 
quantity  equal  to  about  1 ',  per  cent,  on  the  tolal  grain  to  be 
mashed.  About  10  per  ecu;,  of  the  grain  (coarsely  crushed 
barley,  malt,  and  rye)  are  steeped  ill  the  hop  infusion  at 
145  F.  and  allowed  to  saccharify.  The  mash  is  led  into 
wooden  vessels  and  allowed  tu  acidify  fur  30—42  hours. 
It  is  then  cooled  to  70°  F.  and  aboul  :: — 6  per  cent,  distillery 
yeast  added.  In  the  meantime  the  remainder  of  th 
has  been  mashed,  and  the  mixture,  as  above  prepared,  after 
fermenting  8 — 10  hours,  i«  added  to  the  wort.  The  yeast  as 
ii  rises  i~  skimmed  oil  and  led  on  "  to  a  double  sieve,  driven 
from  a  shaft  with  a  constant  supply  of  cold  water  to  force 
the  Mast  through  a  tine  gauze  into  a  reservoir."  After 
standing  in  the  reservoir  an  hour  or  more  the  clear  water 
is  drawn  oil,  fresh  water  added,  and  the  yeast  left  until 
pressing  time.  After  pressing  tic  yeast  is  broken  up,  water 
and  spirit  added  if  it  is  too  dry,  and  packed.- A.  I..  S. 


Improvements  in  Filtering  Apparatus  for  Alcoholic  Bevt  - 

rages.      II.    Mundorf,   l'iiftlighciin,    Germany.      Fiil'.  l'at. 
13,258,  August  22,  1889.     Sd. 

Tin  ledge  at  the  bottom  of  an  ordinary  filtering  tub,  which 
carries  the  cake  of  paper,  asbestos,  or  other  tillering  material, 
is  provided  with  a  notch  all  round,  hut  not  quite  close  to 
the  inner  wall  of  the  tub.  A  hoop  of  metal  is  wedged  into 
this  notch,  the  hoop  heing  of  such  breadth  that  its  upper 
half,  the  edge  of  which  is  sharp,  stands  free.      The  pressure 

of  the  liquid  heing  filtered  causes  this  sharp  edge  to  cut 
right  into  the  filtering  mass,  and  thus  entirely  prevents 
the  leakage  of  unfiltered   liquid  between  the  edge  of  the 

tillering  cake  and  the  side  of  the  tub.  Any  liquid  finding 
its  way  round  the  edge  of    the    cake    is  compelled    to  ascend 

again  and  thus  undergo  filtration.     To  increase  the  pressure 

on  the  filtering  cake,  (lie  tub  is  titled  with  an  air-tight 
lid.  The  filtering  mass  is  supported  from  la-low  by  a  line 
wire  gauze  net.  I'nder  this  is  a  coarser  net  which  rests  on  a 
light  wooden  grating  supported  by  woodwork.  By  this 
means  a  large  tillering  area  is  obtained. — If.  T.  1*. 


.1  ZVeioor  Improved  Process  for  the  Purification  of  Mineral 
this,  and  for  Producing  Alcohol.  W.  1'.  Thompson, 
Liverpool.    From  P.  Marix,  Paris,  France,  and  \.  Notkin, 

Moscow,  Russia.     Eng.  l'at.  13,t'>:>3,  August  29,  1889.    6d. 

See  under  III.,  page  8.">i'. 


Improvements  in  and  Relating  to  the  Treatment  of  Alcohelie 
Liquors.  J.  Hutchison,  Shawlands.  Eng.  l'at.  14,406, 
Si  ptcmher  12,  1889.     -id. 

Alcoholic  liquors  are  impregnated  with  a  suitable,  taste- 
less gas,  in  order  to  render  them  effervescent.  In  practice, 
still    whisky,   brandy,    rum,  gin.    wuie,    or    other    alcoholic 
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liquid,  is  placed  in  a  strong  vessel,  and  oxygen,  ozone,  or 
other  tasteless  gas  is  forced  in.  The  impregnated  liquid  is 
tilled  into  strong  bottles,  syphons,  or  other  suitable  vessels. 
Liquid  syrups,  or  glucose  may  be  added  to  the  spirit  before 
bottling,  in  order  to  produce  a  more  crystalline  effervescence 
resembling  that  of  champagne.  Flavouring  essences  may 
also  be  added  to  the  alcoholic  liquid  if  desired. — H.  T.  1'. 


Improvements  relating  in  flit1  Manufacture  of  Spirit  from 
Grain  and  Cereals,  and  to  the  Treatment  of  the  By- 
products derived  therefrom  for  the  Production  of  Cattle 
Food,  Charcoal,  and  Manure.  A.  Manbre,  sen.,  London. 
Eng.  Pat.  14,719,  September  IS,  188'J.     6</. 

The  grain  to  be  employed  is  finely  ground  and  cleansed 
from  husk.  The  meal  is  mixed  with  two-thirds  of  the 
total  quantity  of  water  intended  to  be  used,  and  2  to  5  lb. 
of  malt  Hour  are  added  for  every  100  lb.  of  meal  taken. 
The  mash  is  raised  to  180°  F.,  being  stirred  all  the  time, 
and  is  then  run  into  a  copper  or  gun-metal  vessel,  in  which 
the  remaining  third  of  water  plus  2 — 3  lb.  of  sulphuric  acid 
for  every  100  lb.  of  grain  used,  have  been  previously  heated 
to  180°  F.  The  vessel  is  then  closed  and  the  temperature 
is  raised  to  from  300°  to  320°  F.,  at  which  temperature  the 
conversion  of  the  starch  is  complete.  The  sulphuric  acid 
is  then  neutralised  by  phosphate  of  lime.  The  snlpho- 
phosphate  of  Hme  formed  greatly  aids  the  subsequent 
fermentation  and  leads  to  the  production  of  spirit  free  from 
fusel  oil.  The  neutralised  liquid  is  filtered  and  fermented, 
and  the  spirit  distilled  off  in  the  usual  way.  Three  by- 
products are  obtained  : — 1.  The  husk,  derived  from  the 
grinding  of  the  grain ;  2.  The  precipitate  filtered  off  from 
the  neutralised  solution  ;  3.  The  wash  left  after  distillation. 
For  the  production  of  cattle-food  the  by-products  are 
mixed,  either  together  or  separately,  with  any  suitable 
nutrient  meal  or  other  substance,  the  mixture  being 
subsequently  converted  into  cakes  by  powerful  pressure. 
For  the  production  of  charcoal,  the  by-products  are  com- 
pressed, either  separately  or  together ;  the  cakes  are  then 
ground  and  calcined  in  the  usual  way.  FTor  the  preparation 
of  manure,  the  compressed  by  -products  are  ground  and 
mixed  withother  suitable  manure  products,  such  as  nitrates, 
phosphates,  &c— H.  T.  P. 


Improvements  relating  to  the  Manufacture  of  Refined  Molt 
Extract  from  Barley  Malt,  and  from  Barley  Malt  and 
Amylaceous  Substances,  and  the  Treatment  of  the  Spent. 
Grains  for  the  Production  of  Cattle  Food.  A.  Manbre, 
London.     Eng.  Pat.  14,928,  September  21,  1889.     6d. 

Best  matured  barley  is  cleansed  from  all  dust,  seeds,  broken 
kernels  and  small  grain,  allowed  to  germinate  in  the  usual 
way  until  the  acrospire  has  attained  to  about  one  half  the 
length  of  the  grain,  and  then  desiccated  as  usual.  The 
desiccated  barley  malt  is  ground  to  a  fine  meal,  the  busks 
are  removed  and  the  malt  meal  is  saccharified  at  a  tempera- 
ture not  exceeding  175°  F.  until  the  desired  proportion  of 
maltose  and  dextrine  is  produced.  The  saccharine  wort  is 
now  subjected  in  a  strong  vessel  to  a  temperature  of 
275° — 300°  F.  under  pressure  in  order  to  destroy  any  germs 
of  disease.  After  filtering  anil  draining  the  wort  is  boiled 
with  hops  and  finally  evaporated  to  form  a  solid  extract  of 
malt.  The  process  may  be  varied  by  using  with  the  barley 
malt  Hour,  suitable  proportions  of  other  amylaceous  sub- 
stances. The  husk  from  the  barley  and  the  spent  grains 
are  worked  up  with  other  suitable  materials,  such  as  oatmeal, 
barley  meal,  rye  meal,  maize  meal,  bran,  linseed  oil,  &c, 
into  cattle  food. — A.  J.  K. 


Improvements  relating  to  the  Production  and  Manufacture 
of  Methylated  Spirit  and  the  Treatment  of  the  By- 
Products  derived  therefrom.  A.  Manbre,  sen.,  Loudon. 
Eng.  Pat.  15,064,  September  24,  1889.      6d. 

By  this  method  methylated  spirit  may  be  directly  prepared 
from  starchy  and  woody  substances.  In  carrying  out  the 
process,  any  grain  or  mixture  of  grains,  or  other  starchy 
substances,  is   reduced    to   a  tine  powder  and  mixed  with  a 


suitable  proportion  of  resitious  wood,  either  ground  or 
in  the  shape  of  sawdust.  The  mixture  is  diluted  with 
water,  and  from  5 — 10  lb.  of  sulphuric  acid  are  added  for 
every  100  lb.  of  material  taken.  The  liquid  mass  is  then  run 
into  a  converter  and  heated  for  one  hour  to  300J  F.  The 
sulphuric  acid  is  now  neutralised  by  means  of  chalk  or 
other  suitable  material,  and  the  neutralised  liquid  is 
decanted  from  the  precipitate  and  fermented  and  distilled 
in  the  usual  way.  The  spirit  obtained  is  ready  for  use  as 
methylated  spirit.      Another   process   is  to  treat,  the  starch)' 

meal  and  the  w 1  Hour   separately  with  sulphuric  acid,  the 

saccharine  solutions  being  subsequently  mixed  and  fer- 
mented. Or,  the  solutions  may  be  separately  fermented, 
and  tin'  two  kinds  of  spirit  obtained  mixed  in  suitable 
proportions  to  form  methylated  spirit.  For  tie'  production 
of  charcoal  and  manure  the  by-products  are  subjected  to 
powerful  pressure,  ami  then  finely  ground.  The  meal  is 
calcined  if  charcoal  be  required,  or  mixed  with  other  manurial 
substances,  such  as  nitrates,  phosphates,  &c.  if  manure  be 
sought  for. — II.  T.  P. 


A  New  or  Improved  Process  and  Apparatus  for  the  Dis- 
tillation and  Rectification  of  Alcohols.  W.  T.  Whiteman, 
London.  From  F.  Haeck,  Brussels,  Belgium.  Eng.  Pat. 
6587,  April  29,  1889.     8</. 

The  must  is  first  filtered  through  a  series  of  conical  filters 
constructed  of  a  cloth  called  by  the  French  "  Molleton  "  and 
lined  with  paper  pulp.  If  the  must  contain  more  than 
30  per  cent,  of  alcohol  it  must  be  reduced  to  this  strength 
by  dilution  before  filtration. 

The  distilling  apparatus  used  consists  of  a  boiler  heated 
by  naked  steam,  a  distillation  column  placed  over  the  boiler 
and  surrounded  by  a  water  jacket  which  may  be  kept  at  any 
desired  temperature,  and  a  refrigerator. 

The  filtered  must  is  led  into  the  boiler  and  its  temperature 
raised  to  22° — 24°  C. ;  the  distillation  column  is  also  kept  at 
this  temperature. 

The  aldehyde  evaporates  from  the  liquid  in  the  boiler 
and  passes  through  the  column  to  the  refrigerator  where  it 
is  condensed  and  runs  into  a  receiver.  Any  other  substances 
which  may  have  been  carried  off  from  the  liquid  in  the 
boiler  with  the  aldehyde  and  have  been  condensed  in  the 
column  do  not  flow  back  into  the  boiler  but  into  a  special 
receiver. 

When  all  the  aldehyde  has  passed  over,  the  temperature 
of  the  boiler  and  column  is  raised  to  53° — 56°  C.  The 
ordinary  ethers  present  in  the  must  now  evaporate  and 
traversing  the  column  without  condensation,  pass  into  the 
refrigerator  and  thence  into  a  receiver  ;  in  the  same  way  as 
before,  any  higher  boiling  bodies  which  may  have  been 
carried  into  the  column  with  the  ethers  and  there  condensed 
pass  into  a  special  receiver. 

As  propyl,  butyl,  and  amyl  alcohols  (the  disagreeable  end 
products)  are  but  slightly  soluble  in  30  per  cent,  alcohol 
and  ate  lighter  than  alcohol  of  this  strength,  they  float 
on  the  surface  of  the  Liquid  in  the  boiler.  The  vapours 
which,  as  above  described,  have  been  distilled  off  at  tempera- 
tures of  22°  and  •">  1  ( '.,  having  thus  to  pass  through  this 
layer  of  alcohols  floating  on  the  surface  of  the  liquid  in  the 
boiler,  naturally  carry  off  part  of  these  with  them  into  the 
column  where,  as  has  been  mentioned,  these  latter  arc 
condensed  and  flow  from  the  bottom  of  the  column  into  a 
special  receiver.  This  receiver  is  so  arranged  that  the 
lighter  portion  of  the  liquid  flowing  into  it  (propyl,  amyl, 
and  butyl  alcohols)  is  mechanically  separated  from  the 
heavier  portion  (solution  of  ethyl  alcohol  in  water),  the 
latter  being  led  back  into  the  still.  When  no  more  distils 
over  at  53° — 56°  C,  the  temperature  of  the  boiler  and 
column  is  raised  to  73° — 76^  C,  at  which  temperature  the 
acetic  ether  evaporates  and  passing  the  column  is  condensed 
in  the  refrigerator.  In  the  same  way  as  before  any  bodies 
of  higher  boiling  poiDt  which  may  have  passed  into  the 
column  are  led  into  the  special  separating  receiver.  When 
no  more  ether  passes  over,  the  temperature  of  the  boiler 
is  raised  to  85°  C,  and  that  of  the  column  is  reduced  to 
50°  C.  and  the  distillation  continued. 

When  no  more  end  products  are  separated  from  the 
receiver  above   described,  the  distillation  is  stopped  and  the 
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must  run  into  another  boiler  furnished  with  a  distillation 
column,  the  sain.'  as  the  first  boiler  but  larger,  anil  a 
refrigerator,  The  column  is  kept  at  a  temperature  of  78  C. 
by  the  water  jacket,  and  the  must  in  the  boiler  raised  to 
85° — 88  C.  Pure  ethyl  alcohol  passes  through  the  column 
and  is  condensed  in  the  refrigerator.  The  water,  &c.  con- 
densed in  the  column  passes  hack  into  the  boiler.  '1'he 
alcohol  from  the  refrigerator  is  at  tirst  97  percent.;  when 
the  strength  falls  io  95  per  lent,  the  receiver  is  changed, 
the  water  in  the  jacket  of  the  column  run  away  and  the 
contents  of  the  boiler  boiled;  a  brandy  of  12-  13  pel 
cent,  and  of  great  aromatic  richness  is  condensed  by  the 
refrigerator. 

The  alcohols  thus  obtained  contain  poisonous  gases. 
These  are  expelled  by  heating  I  he  alcohol  to  :t2°  C.  in 
vessels  provided  with  a  condenser  for  '2 — :S  hours,  during 
which  time  these  gases  will  have  been  estimated. 

There  are  many  little  details  in  the  apparatus  and  pro- 
cesses which  are  not  described  here  and  for  which  reference 
must  be  made  to  the  complete  specification. — A.  I.,  s. 


Improvements  in  Stills  of  the  Coffey  '1'i/pe.     A.  Chapman, 
Liverpool.     Eng.  Pat.  8147,  May  24,  1890,     8,/. 

In  Coffey  stills  the  water  condensed  in  the  rectifier  forms  a 
layer  about  one  inch  in  depth  on  each  of  the  perforated 
diaphragms, and  the  degree  of  rectification  obtained  depends 
on  their  number.  In  Coffey  stills  as  ordinarily  made,  these 
diaphragms  are  fixtures;  and  consequently  the  strength  of 
the  spirit  cannot  he  altered  without  injuring  its  quality. 
By  this  invention,  one  or  more  of  the  diaphragms  in  the 
ice  tiller  can  be  thrown  out  of  action,  so  far  as  having  a  layer 
of  liquid  on  the  top  is  concerned,  without  interfering  with 
the  flow  of  the  liquid,  or  with  the  action  of  the  respective 
water-seals  which  prevent  the  alcohol  and  water  vapour 
passing  up  the  down  pipes.  Several  ways  of  effecting  this 
in  practice  are  suggested ;.  but  the  most  convenient  is  to 
construct  that  portion  of  the  down  pipe  which  projects 
(about  one  inch)  above  the  diaphragm,  in  the  form  of  an 
annular  valve  or  ring,  fitting  over  the  opening  in  the 
diaphragm  and  sufficiently  weighted  to  keep  in  it-  place  ; 
this  valve  can  be  lifted  clear  of  the  opening  in  the  diaphragm 
by  means  of  a  lever  actuated  from  the  outside  of  the  column. 
The  down  pipes  themselves  have  an  out-turned  flange  at  top 
by  means  of  which  they  are  riveted  to  the  under-side 
of  the  diaphragm.  As  long  as  the  valve  rests  on  the 
diaphragm  the  water-level  remains  normal  (about  one  inch)  ; 
but  as  soon  as  the  valve  is  raised  the  water  escapes  under- 
neath it  and  passes  into  the  down  pipe,  thus  practically 
putting  the  diaphragm  out  of  action  and  leading  to  the 
production  of  weaker  spirit. —  H.  T.  1'. 


XVIII.-CHEMISTKY  OF  FOODS,  SANITAKY 
CHEMISTKY,  AND  DISINFECTANTS. 

(/I.)—  CHEMISTRY  OF  FOOD. 

PATENTS. 

An  Improved  Process  of  Treating  Bran  and  other  Cereal 
Substances    for    obtaining    Sugar,   Starch,    Food  for 

Animals,  Gum,  anil  Paper.  E.  Steigcr,  E.  Schulze,  and 
C.  Auer-Schollenbergcr,  Zurich,  Switzerland.  Eng.  Pat. 
12,920,  August  15,  188'J.     6</. 

See  under  XVI.,  paae  878. 


Improvements  in  the  Manufacture  of  Bread,    .1.  II. 
Besnard,  Paris,  France.  Eng.  Pat.  651,  January  1 J ,  lS'.iu.  id. 

Leaven  of  wheat  or  barley  Hour  is  added  to  dough  of  half 
hard    Hour,    suitably    salted.     After    the    dough    has    risen 


somewhat    it    is    divided    into    lumps,    put    into    perforated 
moulds,  which  are  then  closed  and  baked  in  an  oven  at  1  111  . 

The  using  continues  and  the  bread  i-  tliu-   baked  under 
pressure. 

This  process  produces  a  bread  which    is    more  consistent, 
less  brittle,  and  more  preservable  than  bread  which  i-  baked 

in  the  usual  wa\s. — A.  G.  H. 


(/.'.)— SANITARY  CHEMISTRY. 

PATENTS. 

Improvements  in  tin  Means  Employed  for  Purifying 
Sewage  and  other  Witters,  and  fnr  Deodorising  and 
Utilising  the  Solids  and  Excreta.  lb  dagger.  II.  1!. 
Jagger,  and  A.  Turley,  Leeds.  Eng.  Pat.  5753,  April  1, 
1889.     G</. 

Ash-pit,  town,  or  manufacturers'  refuse,  or  waste  products 
of  any  kind,  which  contain  animal  or  vegetable  matter,  is 
carbonised  in  any  suitable  kiln  or  furnace.  It  is  then 
broken  or  ground  according  to  the  purpose  to  which  it  is 
applied.      Mixed    with    sewage,    &C.    either    with   or    without 

some  defecating  agent,  it  is  used  to  precipitate  the  im- 
purities therein,  the  residue  deposited  forming  a  valuable 
manure.  It  may  also  be  used  either  alone  or  in  conjunction 
with  a  precipitation  process  as  a  purifying  filter,  through 
which  impure  or  partially  purified  sewage  may  be  passed. 
Where  the    pail    system   is   employed  the    substance  may  be 

employed  with  advantage  for  the  deedorisation  of  excreta. 

— C.  C.  II. 


Improvements  in  the  ( 'larification  or  Purification  of  Sewage 
and  other   Foul    Waters  of  Analogous  Nature.    C.  11. 

Harvey,  1, on. In,,.      Eng.  Pat.  6994,  April  26,  188'.'.     G«\ 

An  acid  solution  of  a  ferric  salt  is  prepared  by  dissolving 
burnt  pyrites,  &c.  or  some  such  cheap  oxide  of  iron  in 
hydrochloric  acid,  the  specific  gravity  of  the  solution  being 
about  1*275.  Soda  waste  (black-ash  waste)  or  gas  lime  is 
well  oxidised  by  exposure  to  the  atmosphere  for  three  or 
four  weeks  and  ground  to  a  powder.  T"  everj  million 
gallons  of  sewage  1,000  lb.  of  the  powdered  waste  is  added 
and  mixed  therewith,  followed  by  the  addition  of  1)2 ."i  gallons 
of  the  iron  salt  solution.  Sewage  SO  treated  is  rapidly  and 
effectually  clarified.— C.  ( '.  II. 


Improvements  in  Apparatus  for  Purifying  Water  and 
other  Liquids.  11.  Dcsrumaux,  Brussels,  Belgium.  Eng. 
Pat.  7006,  April  26,  1889.     8d. 

The  specification  describes  and  illustrates  an  automatic 
apparatus  for  the  purposes  above  mentioned,  and  for  details 
the  specification  must  be  referred  to. — C.  C.  II. 


A  New  Apparatus  for   Removing,  Purifying,  mid  Freeing 
Noxious  Gases  and  Vapours  from  Public  and  Private 
s,  uters,  Tunnels,  Mines,  Factories,  Buildings,  and  all 
Places  containing  Impure  Gases.    G.  Smith,  Hammer- 
smith.    Eng.  Pat.  7924,  May  13,  1889.     8rf. 
Tm-:  new  apparatus  consists  of   two   gasometers   placed  side 
b\  Bide  and  connected  to  the   sewer   by   mean-  of   suction 
pipes  and  valves.     These  are  alternately  raised  and  lowered 
automatically    by    means    of    an    engine    and    intermediate 
mechanism,  which  also  at    the  proper  times  opens  and  shuts 
the  suction  ami   delivery  valves.      The   foul  air   is  delivered 
into   a    main   communicating  with  a   furnace   through  which 
it    is  forced  and   thus    completely  purified  before   discharge 
iido  the  atmosphere. —  ('.  C.  II. 


Improvements  in  and  Connected  with  the  Purification  and 
Filtration  <>/'  Sewage  and  other  I'onl  Liquids.  C.  H. 
lieloe  and  F.  Candy,  London.     Bng.  Pat.  8088,  May  1  J, 

1889.      lid. 

Tins  specification  describes  a  combination  of  sewage  pre* 
cipitation  tank-  and  filters,  the  effluent  from  the  tank-  being 
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passed  through  a  pair  of  filter*  worked  r-ido  by  side.  The 
filtering  bed  consists  of  the  material  called  "  polarite  "  and 
the  arrangement  of  the  filters  is  such  that  when  the  bed  of 
one  has  become  foul,  the  filtered  liquid  from  the  other  of 
the  pair  is  conducted  to  the  under  side  of  the  foul  filter  bed, 
aud  passing  upward  through  it  removes  the  scum  and 
impurities  originally  deposited,  which  are  carried  back  again 
to  one  of  the  empty  precipitating  tanks  for  deposition. 
Several  modifications  of  the  different  elements  of  the 
combination  are  shown. — ('.  C.  H. 


Improvements  in  the  Treatment  of  Sewage,  Faced  Matter, 
Foul  Waters,  or  the  Like,  for  the  Purification  or 
Deodorising  thereof,  and  the   Obtainment    <>f   Products 

therefrom.     B.  Nicholson  and  T.  Palmer,  London.     Eng. 
Pat.  9777,  June  1:!,  1889.     6(1. 

The  sewage  is  treated  with  a  mixture  of  slaked  lime, 
calcium  sulphate,  clay,  or  aluminium  sulphate,  to  which  has 
also  been  added  in  the  proportion  of  one-sixth  of  the  com- 
bined weights  of  the  lime  and  calcium  sulphate,  such  a 
material  as  powdered  coke,  oxide  of  iron,  spongy  iron,  the 
ashes  of  wood  or  peat,  and  sulphur.  The  sludge  is  separated 
by  decantation  and  incinerated  in  a  furnace ;  the  gases 
given  off  are  condensed;  the  incinerated  sludge  mixed 
with  a  fresh  quantity  of  reagents  may  be  again  used  as  a 
precipitant.  The  effluent  can  be  rendered  innocuous  by  the 
addition  of  the  aqueous  solution  of  the  gases  condensed  by 
the  use  of  iodide  of  mercury,  sanitas,  carbolic  acid  or  other 
suitable  disinfectant.  The  burnt  residue  may  finally  be 
mixed  with  salts  of  iron  or  chromium  and  by  fusion  rendered 
into  a  pigment  of  any  shade  or  colour. — C.  C.  H. 


Improvements  in  the  Treatment  of  Sewage  for  the  Purifi- 
cation thereof  and  the  Production  of  Valuable  Products 
therefrom.  C.  G.  Moor,  Oxford.  Eng.  Pat.  11,798, 
July  24,  1889.     Sd. 

Sludge  resulting  from  the  treatment  of  sewage  is  incinerated 
as  hereafter  described  and  subsequently  used  in  conjunction 
with  sulphate  of  magnesium  for  the  defecation  of  a  further 
quantity  of  sewage.  The  sludge  may  be  partially  dried  by 
exposure  to  air  on  a  bed  of  porous  material  (preferably 
carbonised  or  incinerated  sludge),  or  by  means  of  filter 
presses.  When  dried  down  to  contain  about  25  per  cent,  of 
moisture  it  is  burned  under  a  forced  draught  iu  a  furnace 
provided  with  a  charging  door,  revolving  grate,  and  draw-off 
door,  but  otherwise  resembling  an  ordinary  cupola  or  closed 
limekiln.  The  ammonia  given  off  under  destructive  dis- 
tillation in  the  furnace  is  condensed  aud  made  into  sulphate 
of  ammonia  in  the  usual  way  ;  this  is  finally  mixed  with  the 
carbonised  ash  from  the  sludge  and  forms  a  valuable  manure. 

— C.  C.  H. 


Improved  Materials  for  Purifying  Sewage  and  Polluted 
Waters  from  Works  or  Manufactories.  T.  Jones, 
Sedgley,  and  J.  Jones,  Wolverhampton.  Eng.  Pat. 
14,500^  September  14,  1889.     4d. 

Fireclay  shales  or  marls,  and  lime,  are  mixed  with  the 
sewage  or  polluted  water  as  it  comes  from  the  sewers  or 
works.  The  whole  is  then  run  into  settling  tanks.  About 
3  cwt.  of  fireclay  shale  or  marl  and  3  cwt.  of  lime  are  used 
to  36,000  galls,  of  the  liquid  to  be  purified.— A.  G.  B. 


An  Improvement  in  the  Means  and  Proportions  of 
Materials  Used  for  the  Veodorisation,  Evaporation, 
and.  to  a  certain  extent,  Decomposition  of  Human 
Excrement,  and  its  Transformation  into  a  nearly  In- 
odorous and  Valuable  Fertiliser.  C.  W.  Doughtv, 
Augusta,  Georgia,  U.S.A.  Eng.  Pat.  2238,  February  11, 
1890.     id. 

Calcareous  marl  dried  at  400°  F.  and  finely  ground  is 
used  in  privy  boxes  for  the  reception  of  the  excreta  and 
urine.  The  contents  of  the  boxes  are  disinfected  on  removal 
by  the  addition  of  a  few  pounds  of  a  mixture  containing 
calcareous  marl  391  parts,  sulphate  of  iron  8  parts,  chloride 


of  lime,  1  part.  The  compost  so  obtained  is  dried  at  a  tem- 
perature of  250°  F.  and  may  either  be  used  as  a  manure  or 
re-used,  and  so  fortified  further,  in  the  privy  boxes.  The 
patentee  states  the  calcareous  marl  described  as  prepared 
has  the  power  of  combining  with  and  fixing  putresciblc 
matter  and  preventing  decomposition. — C.  C.  H. 


(  C)— DISINFECTANTS. 

PATENTS. 

Improvements  in  Bleaching,  Disinfecting,  Purifying  ami 
Preserving  Substances,  and  Apparatus  therefor. 
G.  Browneu,  London,  and  J.  Gamgee,  Wimbledon.  Eng. 
Pat.  9763,  June  13,  1889.     8d. 

The  articles  to  be  bleached  or  disinfected  are  moistened  and 
placed  upon  perforated  or  "gridiron"  shelves  in  a  closed 
receptacle,  the  shelves  being  so  arranged  that  the  current  of 
gas  subsequently  admitted  passes  backwards  and  forwards 
between  the  shelves  before  leaving  the  apparatus.  At  the 
end  of  and  beneath  the  lower  shelf  under  a  suitable  cover 
there  is  a  lamp  in  which  is  burned  a  carbon  bisulphide 
solution  of  sulphur.  The  products  of  combustion,  which 
consist  of  the  dioxides  of  sulphur  and  carbon,  pass  into 
the  interior  of  the  apparatus  and  so  accomplish  the  desired 
effect.  In  some  instances  it  may  be  desirable  to  cool  the 
gas  before  it  enters  the  bleaching  chamber  :  this  may  con- 
veniently be  effected  by  means  of  a  Liebig  condenser.  An 
asbestos  wick  is  used  in  the  lamp. — C.  C.  H. 


A  Method  and  Apparatus  Employed  therein  for  Destroying 
the  Genus  of  Infectious  Maladies.  A.  Wassmuth, 
Barmen,  Germany.  Eng.  Pat.  14,562,  September  16, 
1889.     8d. 

This  method  consists  in  scattering  the  medicine,  which  is 
to  be  inhaled  by  the  patient,  in  the  form  of  fine  spray 
throughout  the  room  ;  e.g.,  a  solution  is  used  containing 
5  per  cent,  of  "  natrium  chloroborosum,"  which  is  a  salt 
composed  of  9  per  cent,  of  chlorine,  17  per  cent,  of  sodium, 
27  per  cent,  of  boracic  acid,  and  47  per  cent,  of  water. 

—A.  G.  B. 


XIX.-PAPEE,  PASTEBOARD,  Etc. 

The  Behaviour  of  Wood  and  Cellulose  at  High  'Tempe- 
ratures and  Pressures  in  Presence  of  Caustic  Soda. 
H.  Tauss.    Dingl.  Polyt.  J.  276,  411—428. 

The  author  has  shown  in  the  first  part  of  his  experiments 
on  cellulose  and  wood  (see  Dingl.  Polyt.  J.  273,  276—285  ; 
this  Journal,  1889,  913 — 914),  that  woody  substance  in 
considerable  quantity  is  dissolved  by  distilled  water.  Little 
is  yet  known  about  the  relations  of  wood  and  cellulose  to 
caustic  soda,  although  caustic  soda  has  been  used  in  the 
manufacture  of  cellulose  for  a  considerable  time  past.  The 
objects  of  the  author's  experiments  were  to  show  to  what 
extent  cellulose  and  wood  were  affected  and  dissolved  by 
caustic  soda  at  different  temperatures.  The  experiments 
were  partly  made  with  solutions  of  a  concentration  as  is 
usually  employed  in  practice,  partly  with  more  concentrated 
aud  more  diluted  solutions.  The  time  of  boiling  was  always 
three  hours.  The  heating  was  effected  at  the  ordinary  pres- 
sure in  glass  vessels  ;  for  higher  pressures  Miincke's  digester 
was  used,  but  as  copper  is  affected  by  alkaline  solutions, 
iron  parts  were  used  instead  of  copper  ones  in  the  digester. 
The  solutions  were  allowed  to  stand,  decanted,  the  subsiding 
part  filtered,  well  washed,  dried  with  the  filter,  and  weighed. 
The  filtrates  were  diluted  to  a  known  volume,  generally  one 
litre,  and  were  tested : — 

1.  For  substances  which  reduce   Fehling's   solution  (at 
ordinary  and  at  higher  temperatures). 
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2.  For  substances  which  are  precipitated  by  an  equal 
volume  of  alcohol. 

:(.  For  substances  which  are  precipitated  by  acids. 

4.  For  substances  which  are  extracted  by  ether. 

,j.  For  substances  which  are  extracted  by  ether  after  the 
filtrate  has  been  acidified. 

A  quantitative  determination  of  the  precipitates  obtained 
by  acids  and  alcohol  was  made  when  possible.  Those 
parts  of  the  filtrate  of  the  woody  substance  reducing 
Fehling's  sedation  are  certain  kinds  of  sugar  or  similar 
products,  those  precipitated  by  alcohol,  wood  gum  (according 
to  Ko.h,  Thomson,  Weehler,  and  Tollens),  those  precipitated 
by  acids,  ulmic  and  resinous  arid-.  &c. 

The  ether  extracts  gave  colourations  with  phloroglucinol 
and  hydrochloric  acid;  vanillin  was  eventually  obtained. 

The  filtrates  obtained  by  boiling  cellulose  with  caustic 
soda  may  also  contain  substances  reducing  Fehling's 
solution,  and,  according  to  Koch,  a  compound  with  the 
formula  -1  CBll,„0:,Xa<)I[  is  also  precipitated  by  alcohol. 
These  filtrates  were  also  precipitated  by  acids  and  extracted 
with  ether.  The  substances  use. I  for  the  experiments  were 
pure  Swedish  filter-paper  and  line  chips  of  soft  pine  wood 
and  hard  beech  wood.  The  substances  were  taken  in  an 
air-dried  condition  and  the  calculations  made  accordingly  . 

/. —  Boiling  of  Cellulose  and  Wood  with  Caustic  Soda 
Solution  o/-l*09  sp.  gr.  (8  per  cent.  NaOH)  at  the 
Ordinary  Pressure. 

Ten  grms.  of  cellulose  boiled  three  times,  each  time  with 
500  cc.  of  caustic  soda  solution,  gave: — 




1. 

2. 

3. 

Total.  .PerCent. 

8 -SOI 
1-699 

7-slt 
0-487 

7-721 
0-093 

2-199 

21*99 

After  the  first  boiling  the  solution  was  of  a  yellowish 
colour  and  gave  no  precipitate  with  alcohol  or  acid.  The  ether 
extract  of  the  acidified  liquid  gave,  after  evaporation  of  the 
ether,  a  very  small  yellowish  residue  which  showed  no 
colouration  with  phloroglucinol  and  hydrochloric  acid. 
The  solutions  of  the  other  boilings  gave  similar  reactions. 

Ten  grms.  of  soft  wood,  treated  as  before,  gave  : — 




1. 

2. 

3. 

Total. 

PerCent. 

Soluble 

6-6105 
3-3895 

5-926 

5-480 
0-446 

4-9195 

49-19 

Two  more  boilings  of  the  same  substance  gave  a  still 
greater  loss,  viz. : — 

4. 

5-157                           4-863 
0-323                           0-294 

After  the  first  boiling  the  solution  was  brown  coloured ; 
alcohol  or  acid  precipitated  only  very  minute  quantities. 
The  ether  extract  of  the  acidified  liquid  gave,  after  the 
evaporation  of  the  ether,  a  yellow  residue  which  showed  a 
red  colouration  with  phloroglucinol  and  hydrochloric  acid. 
The  solutions  of  tin-  other  boilings  gave  similar  reactions. 

Ten  grms.  of  hard  wood,  treated  as  before,  gave : — 




1. 

2. 

3. 

Total. 

PerCent. 

Soluble 

4-171 

4-810 
1-019 

4-532 
0-279 

5*469 

5-1-69 

After  the  first  boiling  the  solution  was  brown  coloured; 

alcohol  precipitate  (from  50  cc.)  0-1:17  grm.  =  27*4  per 
cent.,  and  acid  (from  50  cc.)  o-tr.lo  ^i  hi.  -  i;  per  cent,  of 
the  wood.     The  ether  extract  of  the  acidified  liquid  gave, 

after  the  evaporation  of  the  ether,  a  residue  which  showed 
a  red  colouration  with  phloroglucinol  and  hydrochloric  acid. 
The  solutions  of  the  other  boilings  gave  similar  reactions. 

//. —  Boiling  of  Cellulose  and  Wand  with  Caustic 
Soda  Solution  of  1  -  n'.i  sp,  gr.  (8  per  cent.  TfaOH)  at 
5  Atmospheres  Pressure. 

Ten  grmS.  of  cellulose   bulled  three  times  with    500  cc.  of 

caustic  -"da  solution  gave  : — 




1. 

2. 

3. 

Total. 

Per  Cent. 

5-548 

1-024 

i- las 

fl.VJ 

0*426 

58-02 

After  the  first  boiling  the  solution  was  brown  coloured] 
alcohol  precipitated  (from  50  cc.)  0-008  grin.  =  1-6  per 
cent.,  and  acid  (from  50  cc.)  0-O05gnn.  =  1  per  cent,  of 
tin-  cellulose.  The  ether  extract  of  the  acidified  liquid  gave, 
after  the  evaporation  of  the  ether,  DO  colouration  with 
phloroglucinol  and  hydrochloric  acid.  The  solutions  of  the 
other  boilings  gave  similar  reactions. 

Ten  ^ruis.  of  soft  wood,  treated  as  before,  gave: — 


I. 

2. 

3. 

4-309 
5-091 

8*258 
1-058 

2-415 

0-838 

7-585 

• 

After  the  first  boiling  the  solution  was  deep  broun  ; 
alcohol  precipitated  (from  50  cc.)  0-010  grm.  =-•  2  per 
cent.,  and  acid  (from  50  cc.)  0-080  grm.  =  16  per  cent,  of 
the  wood.  The  ether  extract  of  the  acidified  liquid,  after 
the  evaporation  of  the  ether,  was  of  a  yellowish  colour, 
ami  showed  a  red  colouration  with  phloroglucinol  and 
hydrochloric  acid.  The  solutions  of  the  other  boilings 
behaved  similarly. 

Ten  grms.  id' hard  wood,  treated  as  before,  gave:  — 


1. 

2. 

3. 

Insoluble 

8-564 
6-486 

:;-jr; 

0-287 

8*020 
0-25! 

6-980 

i-.;rsn 

Alter  the  first  boiling  the  solution  was  deep  brown  ; 
alcohol  precipitated  (from  50  cc.)  0-178  grm.  —  35-6  per 
cent.,  and  arid  (from  50  cc.)  0*076  grm.  =  15-2  per  cent. 
of  the  wood.  The  ether  extract  of  the  acidified  liquid,  after 
the  evaporation  of  the  ether,  was  of  a  yellowish  colour,  and 
gave  a  red  colouration  with  phloroglucinol  and  hydrochloric 
acid.  Tin-  solutions  of  the  other  boilings  gave  similar 
reactions. 

III. —  Boiling  af  Cellulose  and  Wood  with  Caustic 
Soda  Solution  nf  1-09  sp.   or.  (H  per  cent.  NaOST)  at 

10  Atmospheres  1'ressure. 

Ten  grms.  of  cellulose,  boiled  three  times  with  500  cc.  of 
caustic  soda  solution,  gave:  — 


1. 

2. 

3. 

Total. 

4-971 
5*029 

4-320 
0*651 

4'1'I-J 

0*218 

63-99 

After  the  first  boiling  the  solution  was  brown;  alcohol 
precipitated  (from  50  cc.)  0-0515  grm.  =  10*80  per  cent., 
and  a.i.l  (from  50  cc.)  0*0365  grm.  -    7-:t  per  cent,  of  the 
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cellulose.  The  ether  extract  of  the  acidified  liquid,  after 
the  evaporatiou  of  the  ether,  was  of  a  brown  colour,  and 
gave  no  colouration  with  phloroglueinol  and  hydrochloric 
acid.  The  solutions  of  the  other  boilings  gave  similar 
reactions. 

Ten  grins,  of  soft  wood,  treated  as  before,  gave:  — 


1. 

2. 

3. 

Total. 

Per  Cent. 

Soluble 

2-5675 
7 - 1325 

2U11 

1-820 
0-291 

8-180 

81-80 

After  the  first  boiling  the  solution  was  dark  brown  ; 
alcohol  precipitated  (from  50  cc;  0-0087  grin.  =  1'7  per 
cent.,  and  acid  (from  50  cc.)  0-127  grin.  =  25-40  per  cent, 
of  the  wood.  The  ether  extract  of  the  acidified  liquid,  after 
the  evaporation  of  the  ether,  was  of  a  brown  colour,  and 
gave  no  colouration  with  phloroglueinol  and  hydrochloric 
acid.  The  solutions  of  the  other  boilings  gave  similar 
reactions. 

Ten  grms.  of  hard  wood,  treated  as  before,  gave:  — 




1. 

2. 

3. 

Total. 

l'er  Cent. 

Soluble 

2-934 

7-oee 

2-402 
0-882 

2*061 
0"341 

7-939 

79-39 

After  the  first  boiling  the  solution  was  dark  brown  ; 
alcohol  precipitated  (from  50  cc.)  11-0026  gnu.  =  0-5  per 
cent.,  and  acid  (from  50  cc.)  0-092  grin.  =  18-4  per  cent, 
of  the  wood.  The  ether  extract  of  the  acidified  liquid  gave 
a  brown  residue,  which  showed  no  colouration  with  phloro- 
glueinol and  hydrochloric  acid.  The  solutions  of  the  other 
boilings  gave  similar  reactions. 

IV. — Boiling  of  Cellulose  and  Wood  with  Caustic  Soda 
Solution  of  1-162  sp.  yr.  (14  per  cent.  NaOll)  at  the 
Ordinary  Pressure. 

Ten  gnu.  of  cellulose,  boiled  with  500  cc.  of  caustic 
soda  solution,  gave  : — - 

Insoluble 7-812 

Soluble 2- 188  =  21-88  per  cent. 

Solution,  yellow ;  alcohol  precipitated  (from  50  ce.) 
0-039  grm.  =  7 -8  per  cent,  of  the  cellulose,  only  a  minute 
quantity  was  precipitated  by  acid.  The  ether  extract  of  the 
acidified  liquid  gave  a  yellowish  residue,  which  showed  no 
colouration  with  phloroglueinol  and  hydrochloric  acid. 

Ten  grins,  of  soft  wood,  treated  as  before,  gave  : — 


Insoluble 6-455 

Soluble 3  "545 


35-45  per  cent. 


Solution,  brown;  alcohol  precipitated  (from  50  cc.) 
0-024  grm.  =  4-8  per  cent.,  and  acid  (from  50  cc.) 
0-010  grm.  =  2  per  cent,  of  the  wood.  The  ether  extract 
of  the  acidified  liquid  gave  a  brown  residue,  which  showed 
no  colouration  with  phloroglueinol  and  hydrochloric  acid. 

Ten  grms.  of  hard  wood,  treated  as  before,  gave  : — 

Insoluble 5-357 

Soluble 4-643  =  46-43  per  cent. 

Solution,  brown ;  alcohol  precipitated  (from  50  cc.) 
0-054  grm.  =  10-8  per  cent.,  and  acid  (from  50  cc.) 
0-028  grm.  =  5'  6  per  cent,  of  the  wood.  The  ether  extract 
of  the  acidified  liquid  gave  a  yellow  residue,  which  showed 
no  colouration  with  phloroglueinol  and  hydrochloric  acid. 

V. — Boiling  of  Cellulose  and  Wood  with  Caustic  Soda 
Solution  of  1-162  sp.  yr.  (14  per  cent.  NaOIP)  at 
5  Atmospheres  Pressure. 

Ten  grms.  of  cellulose,  boiled  with  500  ec.  of  caustic  soda 
solution,  gave  : — 

Insoluble 2-267 

Soluble 7  ■  733  =  77  •  33  per  cent. 


Solution,  brown ;  alcohol  precipitated  (from  50  cc.) 
j  0-135  grm.  =  27  per  cent.,  and  acid  (from  50  cc.) 
0-059  grm.  =  11  -80  per  cent,  of  the  cellulose.  The  ether 
extract  of  the  acidified  liquid  gave  yellow-brown  residue, 
which  showed  no  colouration  with  phloroglueinol  and 
hydrochloric  acid. 

Tin  grms.  of  soft  wood,  treated  as  before,  gave  : — ■ 

Insoluble 0-287 

Soluble 9-713  =  97-13  per  cent. 

Solution,  dark  brown ;  alcohol  precipitated  (from  50  cc.) 
0-134  grm.  =  26  8  per  cent.,  and  acid  (from  50  cc.) 
0-124  grm.  =  24-8  per  cent,  of  the  wood.  The  ether  extract 
of  the  acidified  liquid  gave  a  brown  residue,  which  showed 
a  red-violet  colouration  with  phloroglueinol  and  hydrochloric 
acid. 

Ten  grms.  of  hard  wood,  treated  as  before,  gave  : — 

Insoluble 0-K.VJ 

Soluble 9-  148  =  91-48  per  cent. 

Solution,  dark  brown;  alcohol  precipitated  (from  50  ce.) 
0-079  grm.  =  15-8  per  cent.,  and  acid  (from  50  cc.) 
0-168  grin.  =  33-60  per  cent  of  the  wood.  The  ether 
extract  of  the  acidified  liquid  gave  a  yellow  residue,  which 
showed  no  colouration  with  phloroglueinol  and  hydrochloric 
acid. 

IV. — Boiling  of  Cellulose  and  Wood  with  Caustic  Soda 
Solution  of  1-043  sp.  yr.  (3  per  cent.  NaOH)  at  the 
Ordinary  Pressure. 

Ten  grms.  of  cellulose,  boiled  with  500  cc.  of  caustic  soda 
solution,  gave  : — 

Insoluble 8-793 

Soluble 1-207  =  12-07  per  cent. 

Solution,  yellow  :  gave  with  alcohol  or  acid  no  precipitate. 
The  ether  extract  of  the  acidified  liquid  gave  no  residue. 
Ten  grins,  of  soft  wood,  treated  as  before,  gave : — 

Insoluble 7  •  1 63 

Soluble 2  •  837  =  28  ■  37  per  cent. 

Solution,  brown ;  alcohol  precipitated  nothing,  and  acid 
(from  50  cc.)  0  0065  grm.  =  1-31  per  cent,  of  the  wood. 
The  ether  extract  of  the  acidified  liquid  gave  a  yellow 
residue,  which  showed  a  red  colouration  with  phloroglueinol 
and  hydrochloric  acid. 

Ten  grms.  of  hard  wood,  treated  as  before,  gave  : — 

Insoluble 6-975 

Soluble 3-025  =  30-25  per  cent. 

Solution,  brown ;  alcohol  precipitated  (from  50  cc.) 
0-065  grm.=  13  per  cent.,  and  acid  (from  50  ec.)  0-027  grm. 
=  5*4  per  cent,  of  the  wood.  The  ether  extract  of  the 
acidified  liquid  gave  a  brown  residue,  which  showed  no 
colouration  with  phloroglueinol  and  hydrochloric  acid. 

VII. —  Boiling   of  Cellulose  and    Wood   with    Caustic 

Soda    Solution   of  1-043   sp.  gr.  (3  per  cent.  NatJH)  at 
5  Atmospheres  Pressure. 

Ten  grms.  of  cellulose,  boiled  with  500  cc.  of  caustic  soda 
solution,  gave  : — 

Insoluble 8 -464 

Soluble 1-536  =  15-36  per  cent. 

Solution,  yellowish;  alcohol  precipitated  nothing,  acid 
almost  nothing.  The  ether  extract  of  the  acidified  liquid 
gave  a  trace  of  a  yellow  residue,  which  showed  no  colouration 
with  phloroglueinol  and  hydrochloric  acid. 

Ten  gnus,  of  soft  wood,  treated  as  before,  gave  : — 

Insoluble 4-904 

Soluble 5-096  =  50-96  percent. 

Solution,  brown  ;  alcohol  precipitated  nothing,  acid  (from 
50  cc.)  0-0797  grm.  =  15-94  per  cent,  of  the  wood.  The 
ether  extract  of  the  acidified  liquid  gave  a  yellow-brown 
residue,  which  showed  a  red  colouration  with  phloroglueinol 
and  hydrochloric  acid. 
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Ten  grms.  of  hard  wood,  treated  as  before,  gave  : — 

Insoluble 4-434 

Soluble 3  "566  =  55-6G  per  cent. 

Solution,  deep  brown  ;  alcohol  precipitated  (from  50  cc.) 
0-011  grm.  -•-  per  cent.,  and  acid  (from  50  cc.) 
i ■  - 1 1 1 7  grm.  -  9-  1  per  cent,  of  tbe  wood.  The  ether  extract 
of  the  acidified  liquid  gave  a  yellow-brown  residue,  which 
showed  a  red  colouration  with  phloroglucinol  and  hydro- 
chloric acid. 

VIII.— Boiling  of  Cellulose  and    Wood  with   Caustic 

Soda   Solution  of  1-043  sp.gr   (3  per  cent.  NaOH)  at 
10  Atmospheres  Pressure. 

Ten  grms.  of  cellulose,  boiled  with  500  cc.  of  caustic  soda 
solution,  gave  : — 

Insoluble 7-972 

Soluble 2 •  028  =  20-28  per  cent. 

Solution,  yellow ;  alcohol  precipitated  (from  50  cc.) 
0,043  grm.  =  8'6  per  cent.,  and  acid  (from  50  cc.) 
0-021  grm.  -  4  2  per  cent,  of  the  cellulose.  The  ether 
extract  of  the  acidified  liquid  gave  a  yellow  residue,  which 
showed  no  colouration  with  phloroglucinol  and  hydrochloric 
acid. 

Ten  grms.  of  soft  wood,  treated  as  before,  gave: — 

Insoluble 2-969 

Soluble 7  •  031  =  70  31  per  cent. 

Solution,  yellow-brown:  alcohol  precipitated  a  minute 
quantity,  and  acid  (from  50  cc.)  0-080  grm.  =  1G  per  cent, 
of  the  wood.  The  ether  extract  of  the  acidified  liquid  gave 
a  yellow  residue,  which  showed  no  colouration  with  phloro- 
glucinol and  hydrochloric  acid. 

Ten  grms.  of  hard  wood,  treated  as  before,  gave  :  — 

Insoluble 3-441 

Soluble G-559  =  65*59  per  cent. 

Solution,  brown  ;  alcohol  precipitated  a  minute  quantity, 
and  acid  (from  50  cc.)  0-070  grm.  =  14  per  cent,  of  the 
wood.  The  ether  extract  of  the  acidified  liquid  gave  a 
brown  residue,  which  showed  no  colouration  with  phloro- 
glucinol and  hydrochloric  acid. 

All  the  solutions  were  treated  with  Febling's  solution, 
but  none  of  them  gave  a  reaction.  The  direct  extracts  with 
ether  (without  acidifying  the  liquid)  were  likewise  without 
any  result. 

In  all  experiments  higher  pressure  and  greater  concentra- 
tion of  the  alkaline  solution  employed,  increased  the  solvent 
power  of  the  latter. 

If  it  be  assumed  that  soft  wood  (pine  wood)  contain 
54  per  cent,  of  cellulose  and  4G  per  cent,  of  other  matters, 
these  46  per  cent,  of  other  substances  will  be  dissolved  after 
three  hours'  boiling  by  an  alkaline  solution  of  1-043  sp.  gr. 
(3  pier  cent.  Xa(  HI)  at  a  pressure  of  five  to  six  atmospheres, 
by  an  alkaline  solution  of  1  -090  sp.  gr.  (8  per  cent.  NaOH) 
at  a  pressure  of  four  to  live  atmospheres,  and  by  an  alkaline 
solution  of  1  •  162  sp.  gr.  ( 14  per  cent.  NaOH)  at  a  pressure 
of  two  to  three  atmospheres.  Hut.  if  the  boiling  be  repeated, 
ordinary  pressure  will  be  sufficient  if  an  alkaline  solution  of 
1-090  sp.gr.  (8  percent.  NaOH)  be  used.  The  same  rules 
may  be  applied  to  hard  wood  (beech  wood),  which  however 
contains  46  per  cent,  of  cellulose  and  54  per  cent,  of  other 
matters. 

lint  a  much  higher  pressure  is  often  applied  for  technical 

purposes.  This  is  done  to  facilitate  the  mechanical  looscniii:-.' 
of  the  fibres,  but  then  it  cannot  be  avoided  that  in  Un- 
dissolving of  the  other  substances  much  cellulose  is  lost, 
and  in  main  cases  only  30  or  35  per  cent,  of  cellulose  are 
obtained. — 11.  S. 


On  tin  I  s<  of  the  Edge-Runner  in  Paper  Mills. 
E.  Muth.  "  Dingl.  l'olyt.  J.  276,  506—518. 

Ik  paper  manufacture  tie-  edge-runner  not  only  serves  to 

render    the    working    of    the    material    easier,    but    it    also 
improves   the    article.     One    of    the    chief    objects    of    this 


machine  is  to  disintegrate  -  broke  "-paper.  The  several 
stones  used  in  the  construction  of  the  edge-runner  are 
mostly  of  fine-grained  granite  and  sandstone,  the  bottom 
Stones  being   granite    and    the    revolving   stones    sandstone. 

Iron  plates  are  sometimes  used  instead  of  the  bottom  stones, 
l.ut  without  any  special  advantage.  The  sandstones  used 
must  he  as  homogeneous  as  possible.  The  two  flat  sides  of 
the  sandstones  are  generally  roughly  hewn,  hut  the  author 

thinks  it  would  be  better  to  have  them  of  a  smoother 
surface  in  order  to  prevent  an_\  loosening  of  the  sand 
particles  of  which  the  stone  consists,  and  the  mixture  of 
them  with  the  material.  The  substance  used  for  lubricating 
the  -haft  often  falls  in  drops,  and  spoils  the  material  being 
worked,  and  therefore  lubricating  substances  of  a  non- 
liquid  nature  have  been  recommended,  hut  this  is  only  a 
partial  remedy,  for  as  soon  a-  the  machine  gets  warm,  such 
substances  melt.  A  good  remedy  seems  to  be  to  use  a  box 
containing  hemp  saturated  with  tallow.  Mistakes  are  often 
made  in  fixing  the  edge-runner  at  unsuitable  ami  dark 
placi  -  in  the  mill,  it  should  be  placed  next  to  the  hi  aters 
and  always  be  kept  a-  el. -an  as  possible,  as  well  a-  situated 
in  a  light  spot  while  the  State  of  tile  material  can  be  easily 
ascertained,  am',  the  exact  time  when  it  has  to  be  taken  out 
to  be  transferred  to  the  beaters.  In  working  ••  broke  "- 
paper  with  tin-  edge-runner,  such  kinds  of  paper  as  are 
glazed  and  sized  iii  a  high  degree  require  especially  careful 
treatment.  Formerly  these  kinds  of  paper  could  be  dis- 
integrated only  after  having  been  boiled,  and  could  uiih  be 
employed  for  an  inferior  quality  of  that,  but  now  boiling  is 
no  longer  necessary,  and  hence  the}  can  be  used  in  making 
the  same  kind  of  paper  as  that  of  which  they  wire  waste, 
lint  to  produce  the  higher  quality,  the  various  impurities 
of  "  broke  "-paper  should  be  removed  as  far  as  possible 
pi.  \  ious  to  their  treatment  with  the  edge-runner.  Unsized 
"  broke  "-paper  can  be  disintegrated  without  any  diiliculty 
with  the  edge-runner  by  moistening  it  with  a  little  water. 
The  best  way  is  to  bring  the  material  dry  into  the  machine 
and  to  regulate  the  water  supply  from  a  small  tap  conn, end 
with  the  machine.  Medium  sized  paper  must  be  moistened 
In  fore  being  brought  into  the  edge-runner,  whereas  paper 
glazed  and  sized  in  a  high  degree  must  be  soaked  for  some- 
time in  water  of  40  to  on  C.  Entire  sheets  should  be  torn 
before  being  placed  in  the  warm  water,  because  they  would 
oiler  too  much  resistance  to  the  stones  of  the  edge-runner. 

The  proper  quantity  of  water  is  of  great  importance  for 
the  more  or  less  complete  disintegration  of  "  broke  "-papers. 
But  according  to  the  sizing,  the  fibres  are  different  in  their 
tenacity  and  the  moistening  of  the  material  previous  to  its 
being  brought  into  the  edge-runner,  is  not  sulHeietit  tor 
paper  sized  in  a  high  degree.  Hut  this  has  to  be  effected 
by  a  careful  regulation  of  the  water  supply  whilst  the 
paper  is  in  the  edge-runner.  As  long  as  the  material  i- 
not  moist  enough,  the  supply  of  fresh  material  must  he- 
slow  to  avoid  stoppage.  Should,  however,  a  stoppage 
occur,  it  is  best  to  empty  the  whole  machine,  and  to 
divide    the  compressed    part-    mechanically.      Attempts    to 

lift  the  stones  without  removing  the  material  in  most  eases 

fail,  anil  the  risk  is  run  of  -polling  the  mater. al.  Too  much 
water  is  ju-t  as  bad  as  too  little  in  working  with  the  edge- 
runner.  The  proper  amount  is  added  if  little  water  be 
given  forth  from  a  small  quantity  of  the  material  squeezed 
m  the  hand. 

The  disintegration  is  more  effected  by  the  continuous 
motion  and  friction  of  the  material  it-elf  than  by  the  direct 
action  of  the  stones.  To  use  rough  BUrfaced  -tones  for  the 
machine  is  linn  lotv  without  value,  as  tin-  uiicvcnin--  it 
soon  rilled  by  the  disintegrated  material.  This  friction  of 
iln  material  itself  explains  the  importance  of  the  proper 
amount  of  the  water  -apply,  too  much  or  too  little  water 
preventing  the  desired  friction.     It  i-  of  advantage  not  to 

empty  the  edge-inuiier  entirely  when  new  material  i-  put  in, 
but  to  leave  a  thin  layer  at  the  bottom  in  order  to  prevent  the 
direct  contact  of  the  bottom  -tone-  with  the  revolving  -tone-. 
Experience  onlj  can  -how  when  the  material  i-  ready  to 
h,  taken  out  from  the  edge-runner  and  removed  to  the 
beater,  it  not  bring  possible  to  apply  any  rule  for  this. 
If  the  edge-runner  be  emptied  the  material  should  lie  placed 
in  a  wooilen  box.  which  is  afterwards  covered  with  a  wet 
piece  of  bit.  to  prevent   the  mat.  rial  from  getting  dry  and 
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spoiled  by  impurities.  It  is  best  to  continue  working  the 
material  ;  it  is  always  a  disadvantage  to  let  it  stand. 
The  chief  use  of  the  edge-runner  is  for  the  disintegration 
of  "  broke  "-paper,  but  it  may  also  be  employed  for  wood, 
straw,  &c.  As  the  disintegration  of  these  substances  is 
preceded  by  boiling,  the  work  which  the  edge-runner  has 
to  do  in  these  cases  is  much  easier  than  for  "  broke  "-paper. 
No  other  machine  at  present  exists  for  this  treatment  of 
"  broke  "-paper  than  the  edge-runner.  (See  also  this 
Journal,  1S90,  320).— 11.  S. 


SUlphite-Pulp  Jin  il in </. 
174- 


Chem.  Trade  J.  1890,  7, 
■176. 


An  anonymous  writer  in  the  Papier  Zeitung  of  Septem- 
ber 7th,  1890,  refers  to  the  experiments  of  Mr.  Thilmany, 
Kaukauna,  U.S.A.,  on  the  treatment  of  various  kinds  of 
wood  in  the  bisulphite-pulp  manufacture  (this  Journal, 
1890,  540),  and  gives  a  report  of  laboratory  experiments 
made  in  the  same  direction  with  sulphite  lyes,  of  pure 
aqueous  solution  of  sulphurous  acid,  and  of  aqueous 
solutions  of  the  sulphites  of  calcium,  barium,  magnesium, 
sodium  and  potassium  upon  wood  and  other  raw  fibrous 
materials.  With  the  exception  of  the  "  Pinus  maritama," 
and  the  sugar-  and  Spanish-cane  {Saccharum  ojjtcinarum 
and  ( 'allium-:  rudentum),  the  other  woods  and  fibrous  plants 
were  all  grown  on  German  soil.  The  tables  given  show 
that  most  of  the  experiments  were  carried  out  at  a  tempera- 
ture above  100°  C.  In  each  test  the  wood  and  lye  were 
placed  in  a  glass  tube  hermetically  sealed,  and  then  heated 
to  the  required  temperature  iu  an  oven.  The  experiments 
made  below  100°  C.  were  made  in  small  glass-stoppered 
tubes,  and  heated  in  a  water-bath.  From  the  results 
obtained  the  author  arrives  at  the  following  conclusions  : — 
In  the  boilings  carried  on  below  100  C,  all  the  wood 
samples  remained  hard  and  tough.  The  other  fibres,  those 
of  flax,  straw,  &c,  were  ouly  half  soft.  Iu  those  experi- 
ments conducted  above  100°  C,  the  woods  treated  with 
pure  aqueous  sulphurous  acid  were  brown,  and  all  tests 
besides  Abies  excelsa,  Populus,  and  sugar  cane,  Saccharum 
officinarum,  remained  hard  or  were  brittle.  But  the  woods 
treated  with  metallic  sulphite  lyes  were  mostly  white. 
With  calcium  sulphite  lye  nearby  all  the  woods  were  soft, 
white,  and  sufficiently  boiled.  Excepting  Abies  excelsa 
the  whitest  was  the  populus,  whilst  Laryx  decidua  (larch, 
a  strong  resinous  wood)  remained  tough.  Pinus  maritima 
always  remained  hard,  and  yielded  a  strongly  aromatic 
odour  and  a  sticky  or  viscous  lye.  Oak  wood  is,  as  is  well 
known,  treated  with  difficulty  by  the  bisulphite  methods. 
With  magnesium,  potassium,  and  sodium  sulphite  lyes,  the 
wood  remained  almost  always  soft,  or  tolerably  so,  whilst 
with  weak  barium  sulphite  lye  the  woods  were  tough  and 
hard.  With  this  reagent,  the  populus  was  easily  boiled, 
yielding  soft  white  fibre. 


PATENTS. 

An  Improved  Process  of  Treating  Bran  and  other  Cereal 
Substances  for  obtaining  Sugar,  Starch,  Pood  for 
Animals,  Gum,  and  Paper.  E.  Steiger,  E.  Schulze,  ami 
C.  Auer-Schollenberger,  Zurich,  Switzerland.  Eng.  Pat. 
12,920,  August  15,  1889.     6d. 

See  under  XVI.,  page  878. 


Improvements  in  the  Method  of  Preparing  Colours  for 
making  Printing  Inks.  R.  Ashton,  Manchester.  Eng. 
Pat.  14,388,  September  12,  1889.     6d. 

See  under  VI.,  page  857. 


Impaired  Process  for  making  Paper,  Linen,  and  Similar 
Material  Impervious  In  Water.  A.  J.  Boult,  London. 
From  D.  MacDonald  and  W.  T.  Tassie,  Toronto,  Canada. 
Eng.  Pat.  7024,  May  6,  1890.     Ad. 

See  under  XIII.,  page  870. 


XX.-EINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTEACTS. 

'/'In-  Relation  between  the  Physiological  Properties  and  the 
Constitution  of  Hydro-bases.  E.  Bamberger  and  W. 
Filehne.     Ber.  22,  777—778. 

Among   the    properties    of   the    «c-£-Tetrahydronaphthyl- 
ainine — 

H„ 


NH...H 


the  most  striking  is  the  strong  mydriasis  produced  b\-  doses 
which  produce  absolutely  no  other  or  attendant  symptoms. 
Stern  has  thoroughly  studied  this  action  ("  Ueber  die 
Wirkung  der  Hydronaphthylamine  anf  den  thierischen 
Organismus,"  Inaug.  Dissert.  Breslau,  1888,  and  Virchow's 
Archie.  lid.  H5,  14.) 

Indisputably  the  most  interesting  action  of  the  oc-(8-Tetra- 
hydronaplithylamine  is  the  considerable  rise  of  temperature 
brought  about  in  animals,  this  rise  amounting  to  4-5°. 

Almost  the  whole  group  of  the  hydronaphthalene  bases 
has  been  studied  in  the  direction  referred  to. 

The  properties  described  as  shown  by  the  tetrahydro-j8- 
naphthylamiue,  an'  shared  by  all  the  alicyclic  hydro-bases 
of  the  ^-series.  These  peculiar  properties  are  apparently  a 
condition  of — 

1.  The  presence  of  additive  hydrogen  atoms  in  the  sub- 
stituted nucleus. 

2.  The  ^-position  of  the  basic  atomic  group. 
Consequently  the  circle  of  the  mydriatic   and  otherwise 

active  substances  is  narrower  than  that  to  which  the  hydro- 
bases  of  aliphatic  character  belong.     The  latter  comprises 
all  the  alicyclic  bases  ;  the  former  only  those  of  the  /3-series. 
Thi'  following  table  illustrates  the  fact  referred  to  : — 


mydriatic  and  otherwise  Active. 


Non-Mydriatic  or  otherwise 
Active. 


ac.  Tet>rahydrp-/Miaphthy]amine. 

ac.  Tetrahydro-jS-naphthylaniine 

ac.  Tetrahydrodimethyl-j3- 
naphthylamine. 


ac.  Tetrahydro-a-naphthylamine. 

ar.  Tetrahydro-ethyl-/3-naphthyl 
amine. 

ar.  Tel  rahydrodhnethyl-jS- 
naphthylamine. 

ac.  Tetraliydro-a'=a'(l,5)  amido- 
naphthol. 

ac  THrahydro-a'  =  a'-(l,  5) 
naphthylenediamine. 

ar.  a'-p'-(l.  i)  tetrahydro- 
naplithylenediamine. 


Thus  the  "  carrier  "  representing  the  physiological  function 
is  that  atomic  group  in  the  ^-position — 

/H 

C\ 
\  NH2 

It  is  even  suggested  that  in  order  to  the  qualitative 
discrimination  of  the  members  of  these  groups  that  it 
would  be  most  economical  as  regards  expenditure  of 
substance,  as  well  as  most  certain  as  to  result,  to  perform 
an  experiment  upon  some  small  animal. 


Report  on  New  Drugs  and  Fine  Chemicals.  Merck's 
Bull.  1890  [5],  33—48  ;  1890  [G],  49—72  ;  and  1890  [7], 
73—88. 

Orexin  (phenyldihydroquinazoline  hydrochloride) — 


Cr.H., 


CH2  —  N(CBH5) 


X  ■ 


OH 
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F.  Penzoldt,  of  ESrlangen  University,  lias  reported 
minutch  as  to  physiological  and  therapeutical  experiments 
made  with  this  substance  (Ther.  Monatsh.  1890,  5'J). 

Orexin  taken  internally  is  but  very  moderately  toxic,  in 
fact  a  dose  to  be  decidedly  toxic  in  the  case  of  a  man 
would  amount  to  25  grms.  at  least.  Half  a  grm.  produces 
in  the  healthy  human  subject  a  quickly  formed  and  strong 
appetite;  indeed,  to  satisfy  it.  as  a  rule,  the  food  lias  to  be 
increased  to  twice  its  usual  amount.  Experiments  showed 
that  on  the  direct  application  of  orexin  to  the  mucous 
membranes  of  the  conjunctiva  and  tin- stomach  and  to  the 
subcutaneous  cellular  tissue,  no  escharotic  topical  action 
ensued. 

Laudanine. — This  is  one  of  the  rarer  natural  opium  bases, 
and  has  onlj  recently  been  prepared  on  a  commercial  scale  by 
Merck.  The  yield  is  so  small  that  a  quantity  of  mother- 
liquors  capable  ofyieldinga  pound  of  Cryptopine  yields  only 
5  oz.  of  Laudanine.  Laudanine  dissolves  with  tolerable 
case  in  boiling  alcohol,  recrystallising  on  cooling  in  trans- 
parent granules,  [t  melts  at  about  166  C.  Pure  concentrated 

sulphuric  acid  dissolves  it  at    ordinary  temperatures,  giving 

a  verv  faint  pink  tint  ;  the  same  acid  containing  some  ferric 
oxide  yields  but  a  slightly  deeper  tint.  When  these 
solutions  are  heated  up  to  the  point  of  evaporation  of  the 
acid,  they  assume  a  violet  colour.  The  colour  is,  however, 
most  intense  in  the  ferruginous  solution.  Laudanine  is  a 
strong  base  forming  well  crystallised  salts.  It  is  soluble  in 
soda  or  potash  solutions,  and  thus  resembles  morphine.  It 
differs,  however,  from  morphine  in  that,  whilst  the  morphine- 
soda  compound  can  l>c  crystallised  only  from  a  highly- 
concentrated  and  preferably  alcoholic  solution,  the  laudanine- 
soda  compound  may  he  precipitated  from  its  aqueous 
solution  even  by  an  excess  of  the  soda  solution.  It  then 
appears  in  white  resplendent  needles.  By  indifferent 
solvents,  such   as   chloroform   or  ainylic  alcohol,  not  a  trace 

of  the  alkaloid  can  he  removed  from  solutions  of  laudanine 
in  the  fixed  alkalis.  Hence  laudanine  possesses  a  phenolic 
character;  a  character  made  evident,  moreover,  by  the 
well-known  ferric  chloride  reaction.  The  experiment  bag 
been  tried  of  methylating  laudanine  and  so  transforming  it 
into  an  allied  base,  just  'as  morphine  may  be  changed  into 
codeine.  Hesse  pointed  to  the  probability  of  the  natural 
opium  alkaloid,  laudanosine  being  the  methyl-ether  of 
laudanine.  Actual  experiment  did  not  yield  the  result 
expected,  for  instead  of  the  analogue  of  codeine  being 
formed  from  laudanine,  a  laudanine  methyl-ether  was 
obtained,  not  identical  with  Hesse's  "  laudanosine."  A  close 
Study  of  laudanine  and  its  derivatives,  chemically  as  well  as 
physiologically,  i-  commended  as  a  subject  of  rich  promise. 

Mercuric   Benzoate,  (C6H5COa)sHg  +  aq.,  is  formed  in 

small,  while,  inodorous  and  insipid  crystals,  hut  slightly 
soluble  in  cold,  though  more  readily  so  in  hot  water  and  in 
alcohol.  It  is  a  powerful  antiseptic,  and  is  successfully 
employed  in  syphilitic  ami  similar  diseases. 

Methyl  Guanidine  XII :( '(Ml .) .  XU(('ll;i),  a  colour- 
less and  very  deliquescent  substance  of  alkaline  reaction, 
soluble  in  water  but  insoluble  in  alcohol.  Methyl  guanidine 
kills     rabbits    quickly,   with    symptoms    of    dyspnoea    and 

convulsions. 

Mm  mi-  Oil  is  obtained  from  the  Brazilian  plant 
Bichetea  officinalis  (JJrticacece)  and  termed  "  Mururt." 
In  Brazil  this  oil  is  extensively  used  in  grave  cases  of 
syphilis,  the  ulcerations,  it  is  said,  being  very  rapidly 
healed  by  it.  Moreover  in  rheumatic  pains  exceedingly 
favourable  results  were  obtained  with  Murine  oil.  The 
oil  is  also  highly  spoken  of  as  an  efficacious  emmenagogue. 

Phenyl  Vr ethane  (  Phenyl  carbaminic  arid)— 
C.HO.CO.MH'.H, 
occurs  in  white  crystals,    insoluble   in  water,  easily  soluble 
In  dilute  and  also  in  strong  alcohol.     Melting  point  =  19    ' 
Giacommi  (Deutsch.   med.  Zeit.  1889,  71)  recommends  it 
as  a  reliable  antipyretic,  which  also  exercises  a  favourable 
influence  on  the  general  tone  of  the  system.     In  both  acute 
and  chronic  Arthritic  rheumatisms  it   is  useful,  but    then 
somewhat  larger  doses  are  required ;  the  analgetic  effect  i-. 

however,  not  fully  reliable. 


Sodium  Silico-fluoride  ("  Salufer  "),  .\'a.d\, :  SiF,,  first 
introduced  by  W,  Thomson,  is  highly  spoken  of  by 
Roberts    (Deutsch     med.    Zeit.    Ins.i)    who    states    that 

solution^  as  weak  as  2:1000  are  efficacious  for  surgical 
antiseptic  purposes.  It  is  also  commended  by  various 
authorities  as  a  styptic  and  astringent  in  dentistry. 

Taxine. — This  is  the  alkaloid  of  the  leaves  of  Taxus 
baccata    (yew).      It    appears    in    whitish    lamina',    with 

difficulty  soluble  in  water,  readily  soluble  in  alcohol,  ether, 
and  carbon  bisulphide.      Its  melting  point  is  about  110°C. 

This  alkaloid  has  been  so  far  only  investigated  physiolo- 
gically. It  is  a  powerful  poison,  the  lethal  effect  being 
asphyxia  with  spasms. 

"  Thermine"  is  the  tetrahydro-jS-naphthylamine  of  Bam- 
berger ami  preceding  abstract  (Ber.  22,  777).  It  is  a 
colourless,  limpid,  slightly  viscous  liquid,  of  peculiar  odour. 
It  has  very  strong  basic  power,  even  fixing  carbonic  acid 
firmly,  so  that  a  drop  exposed  to  the  air  soon  becomes  a 
crystalline  solid,  in  consequence  of  its  transformation  into 
the  carbonate  of  the  base. 

As  shown  by  Filehne,  the  physiological  effects  of  Thermine 
embrace  the  two  very  strongly  marked  characteristics  of 
Mydriasis  ami  titration  of  animal  temprrature.  The  latter 
effect  has  been  observed  to  the  extent  of  4^°  C.  The 
name  of  Thermine  was  given  on  account  of  this  peculiar 
action. 

Thermine  Hydrochloride  ( Tetrahydro-B-naphthylamine 
hydrochloride),  C10H„NH«.HC1,  forms  white,  well-defined 
crystals,  readily  soluble  in  water,  alcohol  and  amylic 
alcohol.  Melting  point =237  t'.  W.  de  Jong  has  demon- 
strated that  the  Thermine  salts  cannot  replace  cocaine  in 
ophthalmology  since  their  mydriatic  action,  whilst  not  much 
exceeding  that  of  cocaine  in  intensity,  is  accompanied  by 
marked  pain. 

Thioresorcinol  forms  a  yellowish-grey,  insipid  powder, 

insoluble  in  water,  and  but    sparingly  soluble  in  alcohol  and 
ether. 

Thioresorcinol  has  been  proposed  as  a  succcdancum  for 
iodoform, but  it  appears  from  more  recent  trials  that  it  is  not 
entirely  innocuous,  and  requires  caution  in  its  application. 

Rubidium  and  Caesium  Compounds. — S.  Botkin  (In- 
augural Dissert.  St.  Petersburg,  1888)  has  investigated 
the  physiologial  action  of  the  caesium  and  rubidium  halogen 
salts,  both  on  canine  and  human  subjects.  His  experiments 
show  that  the  chlorides  of  these  metals  injected  into  the 
circulatory  system,  augment  the  blood  pressure  (chiefly 
by  vascular  contraction),  whilst  they  also  retard  the  heart- 
movement  to  some  extent.  The  effect,  as  regards  heart- 
action,  is  but  of  subordinate  character  with  the  rubidium 
sails,  and  it  is  more  insignificant  still  with  the  caesium 
compounds.  Generally,  the  salts  of  both  these  metals 
appear  to  be  elos.lv  related  to  those  of  the  alkalis  as   to  the 

character  of  their  physiologic  action. 

In  this  regard,  too,  rubidium  bromide  has  lately  hern  the 
subject,  of  study,  l.aufenauer  (Therapeutische  Monatsh. 
1889,  348)  first  pointed  out  the  remarkable  relation  of  the 
atomic  weight  and  elcctro-positivity  of  metals  to  the  anii- 
epileptic  power  of  their  bromides,  this  power  being  generally 

greater  in  proportion  as  the  afore-named  properties  are 
higher.  Accordingly,  the  bromides  of  rubidium  and  of 
caesium  ought  to  exert  stronger  anti-epileptic  action  than 
the  bromides  of  potassium  or  of  sodium.  This  conclusion 
has  been  verified  by  Laufenauer  and  Karlowsky  (Pesthsr 
med.  chir.  Presse,  1889,  No.  27).  But  rubidium  bromide, 
with  which  these  investigators  experimented,  being  difficult 
of  ]. reparation,  I.aufciiaucr  recommends  the  following  for 
medicinal  purposes : — 

Double   Rubidium  and  Ammonium  Bromide,  RbBr  + 

:i  A  II  Jlr. — A  white  or  slightly  yellowish  crystalline  powder, 

readily  soluble  in  water,  l.aufenauer  and  Karlowsky  found 
that  in  nearly  all  the  clinical  varieties  of  epilepsy  and  allied 
ailments,  its  therapeutic  action  corresponds  in  the  main  with 
that  of  potassium  bromide.     In  fully  one-third  the  number 

of  cases  treated,  however,  tin-  rubidium-ammonium  I lid* 

produced  an  indisputably  greater  sedative  effect  than  any  of 


Sept.  so,  i8ao.]         THE  JOUKNAL   OF   THE   SOCIETY   OF  CHEMICAL   INDUSTRY. 


the  allied  bromine  preparations.  It  was  also  useful  as  a 
hypnotic  in  other  eases.  Leufenauer  is  now  investigating 
the  therapeutic  action  of  caesium  bromide. 

Caesium-Itubidium-Ammojiium  Bromide  (the  Triple 
Salt). — This  is  the  latest  anti-epileptic. 

Caesium  and  Ammonium  Bromide  (Double  Salt), 
CsBr  +  3  NH^Br. — A  white  crystalline  powder,  readily 
soluble  in  water. 

Caesium  Carbonate,  Cs2C06. — -A  sand-like  white  sub- 
stance, melting  at  a  red  beat,  very  hygroscopic,  very  soluble 
in  water  and  also  soluble  in  alcohol. 

Caesium  Hydroxide,  CsOH.  —  A  greyish  white  mass, 
melting  below  a  led  beat,  rather  deliquescent,  and  behaving 
towards  water  or  alcohol  as  potassium  hydroxide  does. 

Caesium  Sulphate,  Cs.2S04.  —  Anhydrous,  colourless 
prisms,  permanent  in  the  atmosphere ;  far  more  readily 
soluble  in  water  than  the  corresponding  potassium  sitlt ; 
insoluble  in  alcohol. 

Cocaine  Hydrochloride. — The  great  importance  of  the 
freedom  from  amorphous  coca  bases  is  borne  ample  testi- 
mony to  by  the  researches  of  Liebermann  and  Liebreich. 
Liebermann  (Ber.  21,  2344 ;  also  this  Journal,  1889,  305, 
566 — 567)  discovered  among  the  amorphous  accessory  bases 
of  coca  leaves  a  very  toxic  substance,  Isatropyl-cocaine. 
G.  Kalkson  (Inaug.  Dissert.  1889,  Berlin)  describes  in 
detail  the  physiological  action  of  this  deadly  alkaloid.  The 
yield  of  pure  crystallised  cocaine  from  the  crude  commercial 
cocaines  is  much  smaller  than  is  generally  thought.  More- 
over the  complete  separation  from  the  amorphous  bases  is 
complicated,  difficult,  and  involves  considerable  loss  of 
material. 

Amylene  Hydrate  (pure  Medicinal)  versus  Sulphonal. 
— A  comparison  has  been  experimentally  made  between 
these  two  hypnotics  with  the  result  that  the  hypnotic 
effect  of  amylene  hydrate  is  secured  promptly  after  t In ■ 
lapse  of  half  an  hour,  and  lasts  for  7 — 9  hours,  the  patient 
finding  himself  rested  and  refreshed  on  awaking  in  the 
morning.  This  gives  a  preference  over  sulphonal,  the 
effect  of  which  usually  supervenes  only  after  several  hours, 
and  frequently  continues  all  through  the  following  day  in  a 
disagreeable  manner. 

Apo  atropine  is  a  colourless  crystalline  substance,  but  little 
soluble  in  water,  readily  soluble  in  alcohol,  chloroform,  and 
in  benzene.  Melting  point,  60° — 62°  C.  It  is  identical 
with  the  atropyl-tropeine  of  Pesci  and  of  Ladeuburg. 

Benzanilide,  C6HbN H.(CO  .CsHa)  (this  Journal,  1889, 
476). — -The  results  of  further  experiments  in  proof  of  its 
usefulness  as  an  antipyretic  are  given.  It  is  a  white, 
crystalline  powder,  almost  insoluble  in  water,  soluble  in 
58  parts  of  cold  and  seven  parts  of  hot  alcohol,  and  but 
little  soluble  in  ether. 

Butyl-chloral  Hydrate,  C^H^Cl^O  +  aq  (this  Journal, 
1889,  476),  is  found  in  white  crystalline  lamina;  of  a 
peculiar  odour,  with  difficulty  soluble  in  cold,  more  easily 
in  hot  water;  very  readily  soluble  in  alcohol.  Melting 
point  =78°  C.     Sp,  gr.  =  1-69. 

Caffeine  Phthalate  has  been  exceedingly  well  adopted 
for  hypodermic  use  on  account  of  its  read}'  and  perfect 
solubility  in  a  small  quantity  of  water  (1  :  5),  the  alkaloid 
itself  only  possessing  one-fifteenth  of  that  solubility. 

Chloral-Ammonium,  CCliCH(NH.2) .  OH  (this  Journal, 
1889,  413),  is  a  white  crystalline  powder  of  taste  and  odour 
resembling  chloral  hydrate,  but  little  soluble  in  cold  water, 
more  readily  so  in  alcohol.     Melting  point  =  61    ( I. 

Cubebic  Acid,  C^HyoOy  (Schulze),is  found  in  officinal 
cubebs  associated  with  cubebeue,  an  ethereal  oil,  and  with 
oubebin,  an  indifferent  solid.  The  acid  is  a  white,  wax-like 
substance,  soon  turning  brown  in  the  air.  It  is  readily 
soluble  in  alcohol  and  ether.  Its  therapeutic  value  is 
variously  estimated.  According  to  Bernatzik  (Husemann 
and  Hilger's  "  Pflanzenstoffe,"  492)  the  acid  represents  the 
auti-blenuorbagic  principle  of  cubebs. 


Kephir  and  Koumiss. — The  kephir  fungus  or  "seeds," 
which  the  nomadic  tribes  of  Russia  use  in  preparing  the 
original  kephir,  have  now  been  brought  into  commerce,  and 
are  obtainable  through  the  drug  trade.  According  to  Kern 
they  consist  of  two  fungi  of  totally  different  character,  the 
regular  brewer's  yeast  (saccharomyces  eer<?o/s/.r,Meyen)  and 
a  new  bacillus  which,  from  its  tendency  to  emit  sporules  at 
both  ends,  he  terms  Oispora  caucasica.  Associated  with  these 
there  appear  to  be  some  other  cells,  principally  of  Oidium 
lactis,  and  it  has  not  yet  been  ascertained  whether  these  are 
essential  or  accidental.  The  prime  origin  of  this  composite 
ferment  has  not  yet  been  ascertained.  It  is  certain,  however, 
that  neither  common  yeast  nor  atmospheric  sporules  can 
replace  with  equal  effect,  milk  fermented  by  either  never 
yielding  a  product  endowed  with  the  dietetic  and  therapeutic 
virtues  of  true  kephir.  The  appearance  of  good  and  dry 
kephir  fungi  is  that  of  light  brown  or  yellowish,  irregular 
aggregations  of  hard  roundish  or  oval  granules  from  about 
the  size  of  a  rye-grain  to  that  of  a  pea,  or  even  larger.  The 
odour  is  similar  to  that  of  fermented  pure  cream,  or  of  good 
fresh  Swiss  cheese.  A  whitish  incrustation  sometimes  visible 
in  the  recesses  of  the  grains  of  fungi  is  harmless,  but  if 
greenish,  mould  and  therefore  some  deterioration,  is  indicated. 

The  preparation  of  true  kephir  is  next  described  in  detail, 
and  then  the  dietetic  virtues  and  action  are  chemically 
and  physiologically  discussed. 

I'h,  iif/!a<clic  Acid,  C(,Hh.CH„CO,H  (Alpha-toluic  Acid) 
and  j8  -  phenylpropionic  Acidt  Cf,Hh.CH2.CH.,.CO.,H 
(Hydrocinnamic,  Homotoluic,  or  Benzylacetic  Acid). — Both 
these  acids  have  been  made  the  subjects  of  comparative 
bacteriological  research  by  Klein  and  Lingard,  and  both  are 
capable,  in  half  per  cent,  solutions,  of  destroying  completely 
the  infectious  capacity  of  tubercular  virus.  Williams 
(Brompton  Hospital)  found  that  both  phenylacetic  and 
/9-phenylpropionic  acid  given  internally  benefit  the  appetite 
and  digestion  of  phthisical  patients,  and  were  well  borne  even 
in  large  doses. 

Allivia  (Gazetta  deyli  Ospitali,  1888,  No.  86)  adminis- 
tered it  in  large  doses  in  cases  of  typhus  with  favourable 
results. 


Indian  Geranium  Oil.     F.  W.  Semmler.     Ber.  23, 
1098—1103. 

The  author  has  investigated  several  ethereal  oils,  more 
particularly  geraniol,  possessing  the  empirical  formula 
C10HlsO,  with  the  object  of  throwing  some  light  on  the  con- 
stitution of  the  terpenes  obtainable  from  them,  and  on  the 
manner  in  which  certain  terpenes  are  formed  in  plants.  Two 
Indian  geranium  oils  were  examined.  They  were  olive  green 
in  colour  and  possessed  an  agreeable  pear-like  odour.  Their 
specific  gravities  at  16°  C.  were  0-8868  and  0-8871  respec- 
tively. Chemically  the  oils  were  identical,  and  both  exerted 
a  slight  levo-rotatory  action  on  polarised  light.  Distilled 
under  a  pressure  of  17  mm.,  92  per  cent,  of  the  oil  passed 
over  between  the  temperatures  of  120-5° — 122 •  5°  C.  The 
whole  of  tliis  fraction  was  found  to  consist  of  geraniol. 
Geraniol  is  a  colourless  liquid  of  the  specific  gravity  0-89 
at  1 5 '  C.  and  possesses  a  pleasaut  odour.  Hitherto  geraniol 
has  been  looked  upon  as  a  benzene  derivative  isomeric  with 
borneol.  But  its  high  boiling  point  and  low  specific  gravity 
as  compared  with  borneol  and  similar  bodies,  point  to  the 
possibility  of  geraniol  really  being  an  open  chain  compound. 
To  settle  the  point,  the  refractive  index  was  determined  and 
found  to  be  at  20°  C.  :— 

ns.  «. 

Li  1-4741 

Na  1-4766 

Therefore  nG  =  1-4745. 

The  molecular  refraction  obtained  by  means  of  the  formula 

f"2~1)  P  will  therefore  be  48  •  7 1.  Using  Bruhl's  constants, 
(n>  +  1)  d  .  ,  ,    , 

it  appears  that  geraniol  contains  at  least  two  ethylene  groups, 
the  calculated  molecular  refraction  being  48-66.  This  is 
confirmed  by  the  fact  that  geraniol  readily  takes  up  four 
atoms  of  bromiue  or  iodine.    A  body  of  the  formula  C10H18O 
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containing  two  ethylene  residues,  cannot  possibly  be  a 
benzene   derivatives   and   as  geraniol    is    undoubtedly   an 

alcohol,  it  must  belong  to  the  scries  of  unsaturated  alcohols, 
('nll.n  ,0.  On  oxidation  with  potassium  permanganate,  a 
molecule  of  geraniol  yields  almost  quantitatively  a  molecule 
of  i-o  valerianic  acid.  By  the  action  of  phosphorus  pent- 
oxide  on  geraniol,  a  terpene  and  a  poly-terpeue,  boiling 
respectively  at  60°— 65°  C.  and  205° — 215°  C.  under  a 
pressure  of  17  mm.,  are  obtained,  the  latter  being  splendidly 
dichroic.  These  bodies  ha\e  not  yet  been  thoroughly 
examined,  but  they  are  undoubtedly  benzene  derivatives. 
Under  these  circumstances,  two  formula;  are  possible  tor 
geraniol. 

1.  Optically  active — ■ 

;.j|'>CH.CH2.CH:CH.CH(CH3)CH:CH.OH. 

2.  Optically  inactive — 
(.jj>ClI.CHo.CH:CH.C(CH3):CH.CH.,.OH. 

The    ease    with    which     the    ether,    (C10H17)2O,    and    tl 


sulphide 
formula 


(('illIli;.).,S,    are    formed,    inclines    to    the     latter 
The  author  is  continuing  his  researches. — II.  T.  P, 


A.  Einhorn. 


The  Relation  of  Cocaine  lit  Atropine. 
Ber.  23,  1338—1344. 
Buchka  has  ascribed  to  tropiuc,  without  sufficient  evidence 
tin-  following  constitutional  formula,  iu  which,  however,  he 
expressly  states,  it  is  uncertain  whether  the  hydrogen  atoms 
are  attached  to  the  a,  $,  or  y  carbon-atoms  — 

CH2 
'\  CH, 

CH.,.CH„.OH 


If  this  formula  be  correct,  tropine  must  bear  a  close  relation- 
ship toecgoninc — the  basic  decomposition  product  of  cocaine. 
This  relationship  is  more  clearly  exhibited  in  the  formula; 
of  their  respective  derivatives  —  tropidine  and  anhydro- 
ecgonine — 

CH„ 


IIC 
HC 


v 

N 
CH. 


CH„ 
0<~CH:CH. 


Tropidine. 

CH2 
HC  /\  CH„ 


HC  ^  C<CH:CH.C0<)I1 

N 

CH:( 

Anhydro-ecKonine. 

the  latter  being  the  carboxylic  acid  ot  the  former.  The 
correctness  of  this  view  has  been  proved  by  experiment. 
The  author  has  previously  shown  (this  Journal,  1889,  634) 
that  wlnn  anhydfo-ecgonine  i-  heated  for  eight  boms  at 
280  C.  with  strong  hydrochloric  acid,  a  number  of  hydro- 
genised  pyridine  bases  are  produced.  To  one  of  these, 
yielding  a  gold  salt  melting  at  212  O,  the  formula  C7H,SN 
was  attributed.  It  now  appears  that  the  analytical  results 
then  obtained  lor    the  gold  sail  weir    incorrect, 'owing  to  the 

presence  of  a  slight  impurity.  The  base  is,  however,  easily 
obtained  in  a  Btateof  parity  by  conversion  into  the  difficultly 

soluble  pi, -rate,     it- Tecl  formula  is  CJI,.,X,  which  i-  the 


same  as  that  of  tropidine.  The  complete  identity  of  the 
two  bodies  was  proved  by  comparing  their  picratcs,  anil 
gold  and  platinum  salts.  A  complete  description  of  the 
,t\  stalline  form  of  these  compounds  follows. — II.  T.  1*. 


<>n   the   Preparation   and   Properties   of  Carbon    Tetra- 
Fluoride.     B.  Moissan.     Compt.  Bend.  120,  951— 954. 

Various  methods  of  preparing  this  gas  are  described.  It 
i-  In -i  obtained  by  passing  the  vapour  of  carbon  tetrachloride 
over  silver  fluoride  heated  in  u  metallic  iiilir  to  a  temperature 
between  Hif,   mid 'jiiti  .     The  gas  obtained  by  operating  in 

glass  has  approximately  the  same  density,  but    is    a  mixture 

ni  silicon  tetrafluoride,  carbonic  acid,  carbon  tetrafluoride, 
and  a  carbon  fluoride  of  higher  density.  Silicon  tetra- 
fluoride has  a  density  of  3'09  compared  to  air,  the 
theoretical  Dumber  being  8'08.     It  is  hquefiable  under  a 

pressure  of  four  atmospheres  in  Cailletct's  apparatus  at 
+  20Q  C,  and  under  the  ordinary  pressure  at  —  la  ('.  It 
is  but  slightly  soluble  in  water,  very  soluble  in  ordinary 
ether,  and  especially  in  anhydrous  alcohol.  It  is  insoluble 
iu  monohydrated  sulphuric  acid,  aqueous  potash, and  baryta 
solutions.  In  contact  with  a  heated  glass  surface,  the 
following  reaction  takes  place  gradually: — 

CI-',  +  SiOs  =C0S  +  SiF,. 

When  carbon  tetrafluoride  is  heated  with  sodium,  sodium 
fluoride  is  formed,  and  the  carbon  is  deposited.  It  is 
absorbed  by  alcoholic  potash  ami  gradual!}  converted  into 
potassium  fluoride  and  potassium  carbonate.  —  1'.  .1.  11. 


On  Amethi/leamphophenolstilphone  and  its  Tetra-nitro 
Derivative:  u  Yellow  Colouring  Matter,  P.  Cazeneuve. 
Compt.  Bend.  HO,  961—964. 

See  under  IV.,  page  853. 


XXI.-PHOTOGRAPRTC  MATERIALS  AND 
PROCESSES. 

Manganous  Sulphate  in  Photo-Lithography. 

W.  Weisseuberger.     Phot.  Corr.  27,  159 — 161. 

P.U'Kii  coated  with  gelatin  is  sensitised  on  the  following 
solution:  —  Water,  1,000  parts;  potassium  dichromate, 
•in  parts ;  manganous  sulphate,  ."i  parts.  Paper  thus  prepared 
is  more  sensitive  than  paper  prepared  with  di. ■Inornate  alone, 
and  the  quantity  of  dichromate  reduced  in  a  given  time  by 
light  of  a  gi\en  intensity    is  considerably  greater.     At  the 

same  time     the    degree    of    alteration    is    proportional    to    the 

intensity  of  the  light.  The  employment  of  manganous 
sulphate   renders    it    unnecessary    to   use    the    concentrated 

solutions  of  dichromate  which  have  lately  been  recommended. 

— C.  H.  15. 


/.',  covi  ,1/  of  Silver  from  Residues  by  means  of  Hydroxyl- 

amine.  A.  Lainer.  Phot.  Corr.  27,  209—212. 
•  lin  fixing  baths  and  other  waste  liquids,  concentrated  if; 
possible  by  exposure  to  air  and  sunlight  in  shallow  dishl  -. 
an  made  strongly  alkaline  with  crude  caustic  alkali,  heated 
and  mixed  with  successive  small  quantities  of  a  solution  of 
coiiini,  nial  hydroxylamine  chloride  ("  reducing  salt  "  of  the 
Badische  Anilin  und  Soda-fabrik), previously  made  alkaline- 
Precipitation  of  the  silver  take-  place  rapidly,  and  after  a 
time  a  small  quantity  of  the  liquid  is  withdrawn  ami  tillered. 
One  part  of  the  filtrate  is  mixed  with  caustic  alkali  and 
heated  in  order  to  see  whether  excess  of  alkali  is  present! 
and  the  other  part    i-    mixed  with  more  hydroxylamine   and 

heated,  and  it  further  reduction  takes  place <■  ludioxvl- 
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amine  is  added  to  the  lmlk  of  the  liquid,  and  the  process  is 
continued.  An  excess  of  caustic  alkali  is  essential  to 
complete  reduction.  The  precipitated  silver  is  washed  with 
hot  water. — C.  H.  B. 


Ammonium    Iodide.     W.  Weissenberger.     Phot.  Coir.   27, 
273—274. 

Ammonium  iodide,  which  is  largely  used  in  the  wet  collodion 
process,  is  a  very  unstable  compound,  and  the  author  lias 
devised  a  method  of  preparing  it  as  required  from  substances 
which  themselves  are  quite  stable.  10  grins,  of  potassium 
iodide  are  dissolved  in  20  ce.  of  water,  and  mixed  with  4  grms. 
of  ammonium  sulphate  dissolved  in  30  cc.  of  water. 
Absolute  alcohol  is  now  added  until  the  volume  of  the 
liquid  is  218  cc.  ;  potassium  sulphate  is  precipitated  and  the 
liquid  contains  4  per  cent,  of  ammonium  iodide. — C.  H.  B. 


Iodine  in  the  Ferrous  Oxalate  and  Pyrogallol  Developers. 

A.  Lainer.  Phot.  Corr.  27,  306—307. 
Small  quantities  of  an  alcoholic  solution  of  iodine  added  to 
the  ferrous  oxalate  developer  reduce  the  contrasts  in  the 
resulting  negative  without  affecting  the  amount  of  detail. 
Iodine  solution  added  to  a  mixed  pyrogallol  developer  has 
little  effect  unless  added  in  much  larger  quantity  than  in 
the  case  of  the  ferrous  oxalate ;  it  then  produces  a  very 
similar  result.  A  very  dilute  solution  of  potassium  iodide 
has  a  similar  effect. 

If  iodine  solution  is  added  to  the  soda  solution  before  the 
latter  is  mixed  with  the  pyrogallol  solution,  very  strong 
restraining  action  is  observed,  and  if  the  quantity  of  iodine 
is  considerable,  the  development  of  an  image  may  be 
prevented  altogether.  This  result  is  doubtless  due  to  the 
formation  of  sodium  iodide.  The  action  of  iodides  is  quite 
different  from  that  of  bromides,  since  they  change  the  silver 
bromide  in    the  him  more  or  less  completely  into   iodide. 

— C.  H.  B. 


Orthochromatic  Photography.     L.  Vida..     Phot.  Corr.  27. 
351—352. 

A  mixttuk  of  indophenol  blue  and  malachite  green 
sensitises  gelatin  plates  for  yellow,  orange,  and  red,  but 
somewhat  reduces  the  sensitiveness  to  blue,  and  hence  may 
be  used  in  place  of  the  costly  and  unstable  azaline  (a  mixture 
of  cyanine  and  quinoline  red).  0- 1  grm.  indophenol  blue 
(naphthalene  blue)  is  dissolved  in  500  cc.  of  alcohol. 
1  grm.  of  malachite  green  is  dissolved  in  200  cc.  of  water, 
heated  to  about  70J,  and  mixed  with  a  hot  solution  of 
10  grms.  of  potassium  dichromate  in  100  cc.  of  water, 
heated  for  half  an  hour  and  filtered.  The  precipitate  is 
washed,  dissolved  in  a  small  quantity  of  hot  alcohol,  and 
diluted  to  250  cc.  with  alcohol  containing  6 — 8  grms.  of 
quinine  sulphate. 

Gelatin  plates  are  immersed  for  2  minutes  in  a  mixture  of 
4  cc.  of  the  indophenol  blue  solution,  4  ce.  of  the  prepared 
malachite  green  solution,  and  600  cc.  of  water.  They  are 
then  allowed  to  drain,  and  are  dried  in  the  dark. — C.  H.  B. 


A   Standard  Method  of  Development.     C.  H.  Bothamley. 
J.  Photo.  Soc.  14,  134—142. 

In  ordinary  photographic  practice  the  method  of  develop- 
ment must  be  adapted  to  the  nature  of  the  subject  which  is 
being  dealt  with,  and  the  character  of  the  result  which  is 
desired,  but  in  astronomical  photography,  the  testing  of 
plates,  and  for  other  scientific  purposes,  a  standard  method 
of  development  is  desirable.  A  standard  method  must 
fulfil  the  following  conditions — (1),  it  must  develop  the 
maximum  amount  of  detail  which  the  plate  is  capable  of 
giving,  without  producing  fog,  i.e.,  without  reducing  metallic 
silver  in  those  parts  of  the  film  which  have  not  been  acted 
on  by  light ;  (2),  it  must  be  simple  in  execution;  (3),  it 
must  resemble  as  closely  as  possible  the  methods  used  in 
ordinary  practice  ;  (4),  it  must  involve  the  use  of  only  such 
chemicals  as  can  be  purchased  in  a  state  of  purity,  and  are 
not  hygroscopic  or  liable  to  undergo  other  alteration  when 


stored  with  ordinary  care  ;  (5),  the  solutions  must  be  easily 
prepared  and  not  liable  to  alteration. 

The  only  developing  agent  in  general  use  which  satisfies 
these  conditions  is  pyrogallol  used  with  ammonia  as  an 
accelerator  and  ammonium  bromide  as  a  restrainer,  or  with 
sodium  carbonate  as  accelerator  and  potassium  bromide  as 
restrainer.  The  use  of  sulphites  is  not  admissible  because 
their  composition  is  very  variable  and  their  precise  influence 
is  not  yet  understood. 

A  stock  solution  of  ammonia  is  made  by  diluting  strong 
ammonia  solution  with  15  times  its  bulk  of  water,  is  carefully 
titrated  with  a  solution  of  oxalic  acid  containing  37 '06  grms. 
per  litre  (1  cc.  =  0-01  grm.  NH3)  using  aurin  as  an  in- 
dicator, and  is  used  for  making  up  the  final  ammonia 
solution.  Pure  sodium  carbonate  is  made  by  carefully 
heating  the  pure  bicarbonate  at  150°. 

The  author  made  a  large  number  of  experiments  with 
plates  of  different  kinds  with  a  view  to  determine  the 
influence  of  variations  in  the  composition  of  the  developer, 
time  of  development,  continual  or  intermittent  agitation  of 
the  liquid,  and  exposure  to  or  exclusion  of  air.  He  found 
that  the  maximum  amount  of  detail  which  can  be  developed 
on  a  plate  which  has  received  a  given  exposure  is  indepen- 
dent of  variations  in  the  composition  of  the  developer 
provided  that  the  time  of  action  is  sufficiently  prolonged. 
The  time  required  varies  considerably  in  different  cases 
and  the  densities  of  the  deposits  corresponding  to  different 
intensities  of  light  are  not  constant.  Similar  results  have 
previously  been  obtained  by  Mr.  Lyonel  Clark.  Two 
standard  methods  are  recommended. 

Standard  Pyro-Ammonia. — Five  parts  of  pyrogallol, 
5  parts  of  ammonium  bromide,  2-5  parts  of  real  ammonia 
(XII.,)  in  1,000  parts  by  measure  of  the  solution.  Develop 
for  10  minutes  in  an  open  or  closed  vessel  at  15°  C.  or 
60°  F.  with  occasional  shaking.  The  developer  is  made  up 
in  two  solutions.  A.  Ammonia  (XH3)  5  parts,  ammonium 
bromide  10  parts,  water  up  to  1,000  parts.  B.  Pyrogallol 
10  parts,  water  up  to  1,000  parts.  These  are  mixed  in 
equal  volumes  immediately  before  use ;  solution  A.  will 
keep  indefinitely  in  properly  closed  vessels,  solution  B. 
must  be  made  as  required. 

Standard  Pyro-Soda. — Five  parts  of  pyrogallol,  10  parts 
of  anhydrous  sodium  carbonate,  2"5  parts  of  potassium 
bromide  in  1,000  parts  by  measure  of  the  solution.  Develop 
for  half  an  hour  in  a  closed  vessel  at  15°  C.  or  60°  F.  In 
this  case  also  two  solutions  are  prepared  and  are  mixed  in 
equal  volumes  immediately  before  use.  A.  Sodium  car- 
bonate 20  parts,  potassium  bromide  5  parts,  water  up  to 
1,000  parts.  B.  Pyrogallol  10  parts,  water  up  to  1,000 
parts. 

The  proposed  standards  agree  very  closely  in  composition 
with  developers  used  in  ordinary  practice.  They  will 
develop  the  maximum  possible  amount  of  detail  on  all  the 
different  makes  of  plates  of  best  repute  without  giving 
chemical  fog,  and  any  plates  which  will  give  chemical  fog 
with  these  developers  during  the  time  specified  may  be 
regarded  as  below  the  highest  standard  of  quality. — C.  H.  B. 


Backing  for  Plates.     W.  E.  Debenham.     J.  Phot.  Soc.  14, 
203—206. 

Cahefui  measurement  of  the  relative  efficiency  of  various 
substances  used  for  backing  plates  in  order  to  prevent 
halation,  shows  that  bitumen,  which  has  frequently  been 
recommended,  is  very  far  from  satisfactory.  This  is  true 
also  of  mixtures  of  bitumen  and  lamp-black,  and  the  residt 
seems  to  be  due  to  imperfect  optical  contact  with  the  glass 
after  the  backing  has  dried.  Carbon  tissue  moistened  with 
glycerol  and  squeezed  in  contact  witli  the  glass  is  also 
unsatisfactory. 

Gum  and  burnt  sienna ;  gum  or  gelatin  and  burnt  sugar, 
with  or  without  the  addition  of  lamp-black  or  Chinese  ink  and 
also  gum  and  lamp-black  make  very  efficient  backing.  The 
mixtures  containing  burnt  sienna  or  burnt  sugar  show  very 
little  halation  even  with  prolonged  exposures,  and  the  sugar 
confers  considerable  elasticity  on  the  backing.  The  addition 
of  lamp-black  or  Chinese  ink  is  not  necessary  if  a  sufficiently 
thick  coating  of  the  mixture  is  laid  on  the  plate. — C.  H.  B. 
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Gelatino-bromide  Emulsions. 
Bi  i.i..n  (Amer.  Am.  Phot.  1890,  107)  describes  the 
following  method  of  preparingan  emulsion  with  a  fine  grain: 
10  gim8.  of  finelj  powdered  dry  silver  nitrate  are  added  to 
a  solution  of  7"  grms.  ammonium  bromide,  0-5  grm.  of 
potassium  iodide  and  2  grms.  of  soft  gelatin  in  124cc.  of 
water,  previously  heated  to  50  C,  and  the  mixture  is 
violently  shaken  for  some  time.  8  grms.  of  bard  gelatin 
previously  swelled  in  water  are  then  added,  thoroughly  melted, 
and  the  emulsion  allowed  to  solidify,  after  which  it  is  washed 
in  the  usual  manner. 

Bell  (Phot.  News,  34,  259)  describes  a  novel  method  of 
preparing  a  highly  sensitive  emulsion:  CO  parts  of  silver 
nitrate  dissolved  in  220  parts  of  water  is  mixed  with  a 
solution  of  ;>  parts  of  ammonium  iodide  in  440  parts  "t 
water  until  the  precipitated  silver  iodide  ceasi  -  )<■  dissolve. 
•jo  parts  of  ammonium  chloride  dissolved  in  220  parts  o) 
warn  slight  1\  acidified  with  nitric  acid  are  then  added,  and  the 
.-ilver  chloride  is  washed  three  times  by  decantation,  mixed 
with  broken  glass,  and  16  parts  of  Nelson's  No.  2  gelatin 
are  added  and  melted  at  32°— 38°  F.  The  mixture  is  theu 
thoroughly  shaken  and  a  solution  of  43  parts  of  potassium 
bromide  and  27  parts  of  strong  ammonia  solution  in  L"Jo 
parts  of  water  is  then  added  all  at  ouce  and  the  vessel  is 
corked  and  heated  at  32  for  15  or  20  minutes.  From  time 
to  time  a  drop  of  the  emulsion  is  examined  by  transmitted 
light,  and  as  soon  as  it  is  greyish-blue  or  'green  in  colour, 
120  parts  of  Heinrich's  gelatin,  previously  softened  in  water 
and  melted  at  a  temperature  higher  than  32°,  is  added  and 
the  mixture  is  well  shaken  and  allowed  to  cool  slowly. 
After  standing  6  hours  it  is  remelted  at  100°  and  again 
allowed  to  cool.  After  a  second  6  hours  it  is  remelted  and 
is  then  mixed  with  some  boiled  acid  emulsion,  or  if  it  is  to 
be  used  alone,  i-  allowed  to  set  in  a  dish  and  is  treati  d  in 
the  usual  way. — C.  H.  IS. 


Acid  Fixing  Bath.  V.  Beach.  Amer.  Am.  Phot.  1890,  185. 
120  parts  of  crystallised  sodium  sulphite  is  dissolved  in 
1,000  parts  of  water,  90 parts  of  powdered  chrome  alum  and 
1  j  parts  (by  vol. )  of  sulphuric  acid  are  added,  and  the 
liquid  is  mixed  with  a  solution  of  1,000  parts  of  sodium  thio- 
sulpbatein  3,000  parts  of  water.  This  bath  has  the  advantage 
that  it  exerts  a  very  powerful  astringent  action  OE  the  film 
and  thus  prevents  frilling. — C.  H.  B. 


Combined   Jomng   and    Fixinq    Bath.     Licsegang.    Phot. 

Arch.  1890,  118. 
1,000  pan-  of  sodium  thiosulphate,  400  parts  of  alum,  and 
lo  part-  of  lead  nitrate  are  dissolved  in 2,000 parts  of  water. 
Attn  l:  da  \  s,2,000  pan-  of  water  are  added,  the  liquid  filtered, 
mixed  with  a  solution  of  800  part-  of  ammonium  thiocyanate 
in  6,000  parts  of  water,  and  50  to  100  part-  of  a  1  per  cent. 
gold  chloride  solution  are  added.  Acidification  with  tartaric 
acid  accelerates  the  toning  but  impairs  the  whites  of  the 
prints.  Sodium  acetate,  phosphate,  and  benzoate,  reduce 
the  action  of  the  toning  bath,  but  give  somewhat  warmer 
torn  -.  . 

it  potassium    chloroplatinite    is  used    instead  of    gold 
Se  a  platinum  toning  and  fixing  bath  is  obtained. 

—  \J.    II.    it- 


Ferric  Chloridefor  Copper  Etching.    W.  Weissenherger, 

Phot.  Woehenblatt,  16,  210. 
Febbic  chloride  containing  only  2  per  cent,  of  free  hydro 
chloric  acid  attack-  even  a  coarse  grain  somewhat 
energetically.  For  fine  work  neutral  ferric  chloride  is 
therefore  indispensable  and  it  can  be  prepared  in  the  follow- 
ing manner.  1,000  parts  of  ferric  chloride  are  dissolved  in 
300  parts  of  water.  •">  parts  of  this  solution  are  diluted  with 
500  parts  o)  wati  rand  precipitated  with  potassium  hydroxide. 
The  well-washed  precipitate  i-  added  to  the  original  -oluli 

and  after  one  or  two  days  the  clearedliquid  is  decanted  from 
the  undissolved  precipitate. — C.  II.  is. 


PATENTS. 

Improvements  in  or  relating  to  Films  or  Supports  for 
Photographic  Negatives  or  Prints.  J.  S.  Fairfax,  Lou- 
don. From  F.  Crane,  New  Jersey,  I'.S. A.  F.ng.  Pat. 
10,393,  dune  26,  1889.  6<i. 
A  METHOD  of  preparing  films  or  sup]. oil-  of  pyroxylin  which 
can  afterwards  be  coated  with  gelatinobromide  emulsion  in 
anv  suitable  manner.  The  film  may  be  made  from  a  com- 
paratively limpid  solution  which  is  Sowed  over  a  smooth 
surface  or  carrier,  the  desired  thickness  being  given  to  the 
film  by  successive  coats  of  the  solution,  which  can  readily 
be  done  provided  that  the  solution-  are  practically  saturated. 
It  may  also  be  made  from  a  heavy  viscous  solution  which 
i-  Bpread  over  the  carrier  by  means  of  a  knife  or  straight- 
edge, the  thickness  of  the  film  being  regulated  by  the 
spreader.  The  latter  method  is  the  (pucker  and  cheaper  of 
the  two. 

A  good  formula  for  the  thin  solution  is:  40  galls,  of 
methyl  alcohol  (wood  spirit) ;  20  galls,  of  amyl,  propyl,  or 
but  vf  acetate,  or  mixtures  thereof;  Kigali-,  of  amyl  alcohol  ; 
50  lh.  of  soluble  pyroxylin.  For  a  viscous  solution  the 
following  may  be  used :  55  galls,  of  methyl  alcohol  (wood 
spirit);  20  galls,  of  amyl  alcohol  (fusel  oil)  ;  25  galls,  of 
amyl  acetate;  50  lb.  of  gum  camphor  ;  and  100  lb.  of  soluble 
pyroxylin.  The  proportions  of  the  constituents  may  be 
varied,  butyl  alcohol  or  its  isomers  may  he  used  in  place 
of  amyl  alcohol,  and  butyl  acetate  or  other  ethereal  -alts  of 
lmt\l  or  amyl  which  will  dissolve  pyroxylin  ina\  he  used 
in  place  of  amy]  acetate. 

When  the  film  is  dry  it  is  stripped  from  the  carrier  or 
temporary  support  and  cut  into  pieces  or  into  long  strip* 
for  use  on  rollers. — C.  H.  B. 


Improvements  in  Apparatus  for  Coating  Photographic 
JJn/  Plates  and  other  Plane  Surfaces  with  an  Emulsion 
or  Viscous  Liquid.  .1.  11.  Smith.  Zurich,  Switzerland. 
Fug.  Pat.  11,555,  July  HI,  1889.      Hi/. 

Teds  claims  made  are  for  a  trough  divided  by  means  of  a 
removable  partition  into  two  compartments  communicating 
at  the  bottom,  oue  serving  to  receive  a  regular  stream  of 
emulsion,  whilst  the  other  is  provided  with  an  overflow  lip 
consisting  of  a  fiat  horizontal  surface  or  of  two  flat  surface- 
meeting  at  an  obtuse  augle ;  a  moveable  curved  piece  for 
adjusting  the  surface  down  which  the  liquid  Hows,  in  order 
to  correct  for  the  different  thicknesses  of  tin-  surface  to  be 
coated  ;  rollers  supported  in  a  trough  containing  water,  and 
covered  with  some  good  absorbing  material  so  that  they 
apply  cold  water  to  the  backs  of  the  coated  plates  01 
surfaces;  rollers  driven  by  a  double  worm  so  thai  increased 
9pe<  il  can  be  given  to  the  plates  or  other  surfaces  after  they 
have  been  coated. — ( '.  H.  B. 


Improvements  in  the  Treatment  of  Paper  or  other  Fabrics 
lo   render   them    Suitable  for    Photographic    Purposes. 

J.   Williams,    Willesdeu.     Eng.    Pat    12,309,    August    -1, 
18811.     4d. 

A  STEONQ  solution  of  pure  curprammoniuiu  hydroxide  is 
prepared,  1*5  io  2 •  a  per  cent  by  weight  of  metallic  copper 
being  used  according  to  the  brilliancy  of  surface  required. 
Paper  or  auj  other  fabric  which  is  to  be  treated  is  floated 

on  this  solution,  care  being  taken  thai  only  one  surface 
conies  In    contact    with    the    liquid.     The    surface    is    thus 

i verted   into  a  structureless  film  of  cellulose,  which  at 

this  stag,'  exists  iii  combination  wiih  the  cupric  oxide, 
ammonia,  and  water.     The  paper  or  other  fabric,  with  the 

minimum  exposure  to  air  required   to   make  the   film  set,  i- 

dried  over  one  or  more  hot  rollers.  In  order  to  remove 
the  copper  from  the  film,  it  i-  passed  through  successive 
baths  of  weak  acid,  which  dissolves  the  copper  without 
affecting  the  glazed  surface. 

In    this   way   a    permanent    glaze    resembling  that    of 
albuminised    paper  is  obtained  on    paper  or  other  fahric, 

and  it  withstands  the  action  of  water.  Steam,  weak  acids, 
alkali-,  and  ordinary    solvents. 

Other    suitable     solvents     may     be     used     in     place    of 
cupraninioniuiu  hydroxide. — C.  H.  B. 
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XXII.-EXPLOSIVES.  MATCHES.  Etc. 

PATENTS. 

Improvements  in  the  Construction  of  Electric  Fuses  and 
Detonators,  and  in  the  Method  of  and  Appliances 
employed  for  Manufacturing  the  some.  P.  Ward  and 
E.    M.    Gregory,    London.     Eng.    Pat.  11,501,   July   18, 

1889.     8rf. 

This  patent  relates  to  a  tool  by  which  a  small  plug  of 
insulating  material  may  be  placed  round  the  ends  of  the 
limbs  of  the  "armature"  of  Eng.  Pat.  3981  of  1884, 
so  as  to  hold  them  apart  at  a  fixed  and  uniform  distance. 
The  ends  of  the  limbs  project  through  this  plug  a  fixed 
distance,  and  the  end  of  the  plug  itself  is  furnished  with  a 
small  cavity  into  which  the  priming  material  may  be  placed 
so  as  to  surround  the  exposed  ends  of  the  limbs.  The 
insulating  plug  with  its  priming  is  then  protected  by  dipping 
into  paraffin  or  other  wax.  and  then  into  Roman  or  other 
hard  cement,  and  may  finally,  if  desired,  be  covered  with  a 
coating  of  fusible  alloy  or  lead. 

For  detonators,  after  the  protective  coating  of  wax,  the 
detonating  composition  is  placed  on  the  end  of  the  fuse, 
and  then  covered  with  final  protective  coatings. — K.  T. 


Process  and  Apparatus  foe  the  Manufacture  of  Explosives 
in  the  Form  of  Wires  or  Hods  and  for  forming  the  same 
into  Cartridges.  V.  A.  Abel,  London  ;  .1.  Dewar,  Cam- 
bridge; and  W.  Anderson,  London.  Eng.  Pat.  11,607, 
July  22,  1889.      lid. 

This  "  invention  relates  to  a  process  and  apparatus  for  the 
manufacture  of  explosives  in  the  form  of  wires  or  rods  which 
are  produced  by  mixing  together  certain  ingredients  so  as 
to  form  a  plastic  explosive  compound  such  as  blasting 
gelatin  or  similar  compounds,  and  then  converting  the 
compound  into  a  wire  or  rod-like  condition.  The  ingredients 
of  the  explosive  are  in  the  first  place  thoroughly  mixed,  for 
which  purpose  an  ordinary  kneading  machine  such  as  that 
used  for  dough  may  be  employed  ;  and  the  mixture  is  by 
means  of  pugging  apparatus  forced  out  by  helical  blades 
through  a  die  into  the  form  of  a  column  which  can  be  cut 
into  suitable  lengths  as  in  a  brick-making  machine,  these 
lengths  being  afterwards  operated  on  by  a  machine,  con- 
verting the  material  into  flexible  wires  or  rods  which  are 
wound  on  suitable  reels." 

"  From  the  reels  a  number  of  the  wires  or  rods  are 
unwound  and  dried  by  passing  them  through  a  steam-jacketed 
tube  or  otherwise,  and  are  then  by  means  of  a  suitable 
machine  formed  into  bundles  and  introduced  into  cartridge 
cases,  to  constitute  their  explosive  charges." — W.  M. 


Improvements  Relating  to  the  Waterproofing  of  Blocks, 
Charges,  or  Cartridges  of  Explosive  Material  and  to 
Apparatus  therefor.  C.  Lamm,  Stockholm,  Sweden. 
Eng,  Pat.  12,442,  August  6,  1889.     »d. 

This  specification  describes  a  machine  for  dipping  blocks 
charges  or  cartridges  of  explosive  material  into  a  bath  tilled 
with  a  suitable  waterproofing  material  kept  in  a  liquid  state. 
The  cartridges,  &c.  pass  down  a  channel  on  to  an  endless 
belt  provided  with  hooks  which  take  the  cartridges  and 
convey  them  to  corresponding  spring  clamps  fixed  to  the 
surface  of  a  wheel  which  catch  the  cartridges.  The  lower 
part  of  the  wheel  is  immersed  in  the  waterproofing  bath, 
anil  as  the  wheel  rotates  the  cartridges  are  dipped  into  the 
bath  and  then  delivered  on  to  another  endless  belt  which 
conveys  them  away.  There  are  special  contrivances  for 
ensuring  a  uniform  coating  being  given  to  the  cartridges. 
Detailed  descriptions  and  drawings  arc  given  of  the  machine. 

— W.  M. 


Improvements  in  the  Manufacture  of  certain  Fireworks 
for  Display  Purposes.  H.  Stephenson,  London.  Eng. 
I'at.  14,804,  September  19,  1889.     8rf. 

These  improvements  relate  to  fireworks  which  display  a 
bright  silver  or  gold  star  when  burnt.  Hitherto  fireworks  of 
this  character  could  only  be  kept  for  two  or  three  weeks  as 
the  iron  borings  employed  in  their  manufacture  were  affected 
by  tli,  atmospheric  influences  and  thus  chemical  action  was 
set  up  between  them  and  the  other  chemicals.  The  main 
feature  of  this  invention  is  the  preparatory  treatment  of  the 
iron  borings  whereby  they  receive  a  coating  of  zinc  and  thus, 
after  mixing  with  the  other  chemicals,  the  composition  can 
be  safely  stored  for  lengthened  periods  without  undergoing 
any  alteration  or  deterioration. — W.  M. 


Improvements  in  Mailing  and  Applying  Explosives.  CO. 
Luudholm  and  .1.  Sayers,  Stevenston.  Lug.  I'at.  13.48G, 
August  27,  1889.     6d. 

The  inventors  make  a  "  sub-sensitive  "  explosive  by 
gelatinising  one  or  more  nitro-derivatives  of  cellulose,  oxy 
cellulose,  or  hydro-cellulose,  with  nitro  derivatives  of  the 
aromatic  group  of  substances.  The  cellulose  derivative  is 
suspended  in  water  and  the  aromatic  nitro-compound  (also 
diffused  through  water  sufficiently  warm  to  keep  it.  liquid) 
is  poured  in  with  suitable  agitation,  ora  solid  nitro  derivative 
such  as  dinitro-benzene  may  be  liquefied  by  heat  and  simply 
poured  into  the  liquid  containing  the  suspended  nitro-cellulose. 
Explosive  compounds  made  in  this  way  may  be  used  alone 
for  tilling  shells  or  in  conjunction  with  more  sensitive 
explosives,  such  as  blasting  gelatin  ;  in  the  latter  case  the 
less  sensitive  explosive  is  arranged  outermost  in   the  shell 

W.  M. 


An  Improved  Priming  and  Detonating  Composition. 
P.  Ward  and  E.  M.  Gregory,  London.  Eng.  Pat.  8481, 
May  31,  1890.     -Id. 

This  composition  consists  of  2  lb.  of  carbon  in  the  form  of 
coke,  1  lb.  of  amorphous  phosphorus,  and  "  75  lb.  of 
potassium  chlorate."  In  the  claim  the  amount  is  stated 
to  be  0-75  lb.  The  phosphorus  and  chlorate  are  ground 
separately  under  benzene,  carbon  chloride  or  aruyd  acetate, 
and  then,  together  with  coke,  still  under  the  liquid. 

Paraffin  oil  is  added,  and  after  the  grinding  fluid  has 
evaporated  this  causes  the  composition  to  cake  and  also 
prevents  oxidation  and  reduces  its  sensitiveness  to  friction 
or  percussion  without  detracting  from  its  explosive  violence. 

— W.  M. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  cVc 

On  the  Preparation  of  Gas  Reduction  Tubes  ready  for  I  rse. 
G.  Lunge.     Zeits.  f.  angew.  Chem.  1890,  227—229. 

The  author  shows  how  the  reduction  tube  mentioned  in 
his  article  on  the  "gas  volumeter"  (this  Journal,  1890, 
547 — 549) — which  may  also  be  used  for  ordinary  reduction 
apparatus — can  be  manufactured  and  kept  ready-made  for 
sale,  so  as  to  save  the  buyer  the  trouble  of  adjusting  it  himself 
by  making  barometer  and  thermometer  observations  at  the 
beginning  of  his  work.  This  will  lie  desirable  when  using 
the  "gas  volumeter"  for  many  technical  purposes,  e.g.,  the 
determination  of  carbon  dioxide  in  cement  manufacture, 
of  nitrogen  in  ammonium  sulphate,  of  chlorine  by  bleachers 
and  dyers,  in  urine  tests  made  by  physicians,  and  for 
various  other  practical  purposes.  It  would  not  be 
sufficiently  safe,  if  the  apparatus  had  to  he  sent  to  a 
distance,  to  seal  up  the  tube  at  one  end  and  to  close  it  at 
the    other   with    a    StOp-COCk    after    the    proper   adjustment 
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(compare   this  Journal,   18l.io,  5-17 — 548)  has  been  made. 
Absolute  safety  is  only  possible  if  the  tube  be  sealed  up 

on  both  ends. 

For   this   purpose  glass  tubes    must  be   used   as  shown 
in  Fig.  1.     a   is  a  comparatively   thick  tube  of    capillary 


Fig.  1. 


Fie. 


Fig.  8. 


Fig.  4. 


M 


The  Preparation  of  Reduction  Tubes. 

bore  which  can,  however,  be  sealed  up  with  perfect  ease. 
The  part  at  c  is  a  similar  capillary  tube  with  thick  walls 
about  5  cm.  long  and  terminating  in  the  bulbs  6  and  d,  as 
shown  in  the  figure.  Fig.  2  shows  the  parts  b,  c,  and  </  in 
natural  size.  The  tube  A  is  connected  (as  shown  in  Fig.  1) 
with  the  levelling  tube  B,  and  mercury  is  introduced  into 
the  latter.  If  the  gases  are  to  be  measured  moist,  a  small 
drop  of  water  is  brought  into  tube  A,  but  if  they  are  to 
be  measured  dry,  a  small  drop  of  concentrated  sulphuric 
acid  is  introduced  instead  of  water. 

By     barometric    and    thermometric    observations     (the 
thermometer  used  has  to  be  suspended  closely  to  tube  A)  and 


by  the  use  of  the  formula 
273  B 


273  (B-/) 


for  moist  gases, 


(273  +  0  760 

"Ud  (273~+  0  760  f°r  dry  ga8eS'  °r  by  the  US°  °f  tllbleS 
calculated  therefrom,  we  find  the  volume  which  100  cc.  of  per- 
fectly dry  air,  measured  at  0°  ('.  and  760  mm.,  would  occupy 
under  the  existing  conditions.  This  may  be,  <■.</.,  11- "3  ce. 
Now  B  is  moved  SO  as  to  have  the  level  of  the  mercury  in  A 
at  112-3  ce.,  then  the  part  a  is  covered  with  a  piece  of 
asbestos  cloth,  to  prevent  A  from  getting  hot,  anil  finally 
the  capillary  end  of  a  is  sealed  up.  The  work  can  be 
proceeded  with,  if  after  some  minutes  the  level  of  the 
mercury  has  undergone  no  change,  but  if  a  change  has 
taken  place,  «  has  to  be  opened  again,  and  the  operation 
repeated  more  carefully.  After  that  the  india-rubber  tube 
is  closed  tightly  with  a  small  vice  (an  ordinary  burette  clip 
not  being  sufficient),  the  mercury  below  e  is  poured  off, 
the  tube  cut  through  at  /,  and  lastly  the  capillary  tube  c  is 
closed  by  sealing  it  up.  This  can  easily  be  effected  by 
holding  A  almost  horizontally.  The  apparatus  is  now 
ready,  and  the  author  recommends  that  the  parts  n  and  c 
be  covered  with  small  india-rubber  tubes  for  protection. 

Arrived  at  its  destination  and  ready  for  use,  I  lie  "gas 
volumeter  "  is  first  put  together,  but  without  the  reduction 
tube  just  described,  as  is  shown  in  Fig.  3.  The  india-rubber 
tube  ij  which  is  to  be  connected  with  the  reduction  tube  is 
fixed  vertically,  and  then  mercury  is  poured  into  the  levelling 
tub.  B  (.Fig.  3),  until  g  is  entirely  tilled.  After  that  the 
reduction  tube  is  notched  with  a  file  at  its  lower  part  at  h 
(Fig.  -).  Ibis  end    put   into  the  mercury  of  y'y  being  very 


carefully  placed  over  the  bulb  6,  to  avoid  air  bubbles,  and 

lastly  c  is  broken  at  li  whilst  inside  the  tube  g.  The  point 
It  has  to  be  taken  at  a  comparatively  wide  part  of  c,  in 
order  to  enable  a  quick  motion  of  the  mercury  when  the 
apparatus  is  in  use. 

Another  shape  of  the  tube  A  is  shown  in  Fig.  4,  which 
is  very  convenient  for  large  as  well  as  for  small  volumes 
of  uases.  Of  course  the  ungraduated  part  (between  50 
and  100  cc.)  has  to  be  avoided,  but  this  can  easily  be  done 
in  most  cases. — II.  S. 


Apparatus  for  lh<   Determination  of  Melting  Points, 

A.  ('.  Christomanos.     Ber.  23,  1093—1096. 

A    is  a   cylindrical  glass  vessel  12  x  6  cm.,  which  is  heated 

on  a  sand-bath  or  in  an  air-bath.      A  1.  is   inserted   ill  one 

of  the  uecks  ami  carries   a  thermometer  C   ami  a   stout 

platinum  wile   /',  while  the   other   neck  is  conical  and  ribbed 
to  allow  the  tube  U  to  rest  firmly  within  it.     The  vessel  A  is 


The  Determination  or  Melting   Points. 

filled  with  mercury  to  such  a  height  that  the  lower  end  of 
the  tube  Bdips  into  it  about  2  cm.  The  substance  the  melting 
point  of  which  is  to  be  determined  is  fused  in  a  test  tube  and 
a  portion  sucked  up  into  B  and  allowed  to  solidify  in  its 
contracted  part,  forming  a  layer  0*5 — 1  *a  cm.  in  thiekness. 
The  tube  B  being  mm  restored  to  position,  a  platinum  wired 
is  inserted  so  as  just  to  touch  the  upper  surface  of  the  layer, 
and  mercury  is  poured  on  to  a  depth  of  l'."> — 2  cm.  The 
two  platinum  wires  are  connected  with  the  (all  anil  bell 
shown  in  the  figure,  and  the  whole  is  ready  for  use.  The 
temperature  of  the  vessel  A  is  slowly  raised  until  the 
substance  melts,  allowing  the  mercury  in  tin'  tula1  II  to  tlow 
down  and  complete  the  circuit,  ringing  the  bell  and  calling 
the  operator's  attention. 

At  temperatures  above  250°  C.  a  draught  cupboard  should 
lie  used  ;  the  applicability  of  the  apparatus  is  limited  to 
those  substances  that  do  not  attack  mercury  appreciably. 
It  can  be  used  for  a  considerable  range  of  temperature,  the 
author  having  determined  the  niching  points  of  ice  and  of 
saltpetre  (888   C.)  bj  its  means. — B/B. 
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Alteration  of  the  ( 'oefficient  of  Compressibility  of  Glass  at 
different  Temperatures.  E.  H.  Amagat.  Compt.  Bend. 
liO,  1246—1249. 

See  under  VIII.,  page  862. 


INORGANIC  CHEMISTRY.— QUALITATIVE. 

On  the  Concentration  of  Solar  Rays  for  Chemical  Reactions. 

J,  W.  Briihl.  Per.  23,  1462. 
Many  chemical  processes  are  produced  or  accelerated  by 
sunlight,  aud  the  author  has  therefore  tried  to  increase  the 
effect  of  sunlight  by  the  concentration  of  rajs  by  means  of 
a  concave  mirror.  As  was  expected,  the  experiments  showed 
very  favourable  results,  e.g.,  in  preparing  zinc  ethyl.  The 
process  is  sometimes  very  tardy  in  its  beginning,  therefore 
the  retort  containing  zinc  and  ethyl  iodide  was  brought  into 
the  focus  of  a  concave  mirror  of  about  30  cm.  diameter. 
The  reaction  then  very  readily  began,  and  soon  became  so 
active  that  it  was  necessary  to  cool  the  retort.  In  about 
15  minutes  the  process  was  finished  and  a  large  quantity  of 
zinc  ethjd  was  obtained  by  subsequent  distillation  in  the 
oil-bath.  The  author  thinks  that  this  concentration  of  solar 
rays  by  means  of  a  concave  mirror  will  be  of  value  also  for 
other  experiments,  especially  with  halogen  compounds.  A 
glass  lens  may  be  used  instead  of  a  metallic  concave  mirror, 
but  the  action  will  be  less  effective,  because  of  the  consider- 
able athermaucy  of  glass. — H.  S. 


The  Action    of    Hydrogen    Dioxide    on     the   Oxides    of 
.Manganese.     A.  Gorgeu.     Compt.  Bend.  HO,  857 — 859. 
Anhydrous  crystallised   manganese    dioxide    decomposes 
hydrogen   dioxide  with  comparative  slowness.     In  presence 
of  a  slight  excess  of  baryta  the  manganese  dioxide  suffers 
no  change  in  composition  ;  if,  however,  the  hydrogen  dioxide 
be  acid,  the  dioxide  of  manganese  is  reduced  more  or  less 
according  to  the  amount  of  acid  present.     In  two  experi- 
ments, manganese   dioxide,   containing   98 '5   per   cent,   of 
MnOa,  after  treatment  with   three   equivalents  of   hydrogen 
dioxide,  acidified  in  one  ease  with  0-05  per  cent.,  and  in  the 
other  with  0" 20  per  cent,  of  sulphuric  acid,  contained  only 
97    and    94-4    per   cent,  of  Mn02  respectively.     Hydrated 
dioxide  of  manganese  acts  far  more  energetically  on  hydrogen 
dioxide,  the  dioxide  of  manganese   itself  being  in  all  cases 
considerably  reduced.     A  sample  containing  97  ■  5  per  cent, 
of  Mn02  (reckoned  on  the  anhydrous  oxide),  after  deeom-  | 
posing  three  equivalents  of  hydrogen  dioxide,  contained  only 
70  per  cent,  of  Mn02.     It  appears,  however,  that  reduction 
stops  when  the  oxide  arrives  at  the   composition  expressed  I 
by  the  formula  Mn304  ;  in  fact,  this  oxide  is  wholly  unalter- 
able by  the  action  of  hydrogen  dioxide.    It  may  be  prepared 
by  agitating  moist   manganous   oxide    in  contact  with  air. 
Under  these  circumstauces  it  might  be   thought  that  it  were  | 
impossible,    by    means    of    hydrogen    dioxide,   to    oxidise 
hydrated  manganous  oxide  further  than  is  expressed  by  the 
same  formula  Mn304,  but  this  is  not  the  case.     In  several 
instances  hydrated  manganous   oxide   treated  with  au  excess 
of  hydrogen  dioxide  was  converted  into  an  oxide  containing 
appreciably  more  oxygen  than   the  compound  Mn203.     The 
decomposing  influence   of   manganous   oxide   on   hydrogen 
dioxide  is  no  doubt  due  to  its  strong  basicity.     The  rate  of 
decomposition  is  further  accelerated  by  the  higher  oxide  of 
manganese  soon  formed  from  the  manganous  oxide,  aud  the 
high  degree  of  oxidation  attained   may  perhaps  be  ascribed   I 
to  the   large   quantity   of   nascent  oxygen  thus   produced. 
Anhydrous  manganous  oxide  and  precipitated  manganous   I 
carbonate  are  not  affected  by  hydrogen  dioxide.    The  author   I 
believes  to  have  proved  that  Mn304  is  slowly  converted  in   j 
contact  with  air  or  aerated  water  into  Mn20:i. — H.  T.  P. 


Hydrogen  dioxide  acting  on  a  solution  of  pure  permanganic- 
acid  decolourises  it,  oxygen  being  evolved  and  a  peroxide  of 
variable  composition  formed.  Under  certain  circumstances 
the  reaction  corresponds  to  the  equation — 

Mn20-  +  3  H202  =  2  Mn02  +  3  H20  +  3  02. 
If  hydrogen  dioxide  be  added  to  neutral  or  alkaline 
solutions  of  potassium  and  sodium  permanganates  the 
manganates  and  manganites  are  formed,  the  manganite 
being  only  slowly  further  reduced,  while  it  exercises  a  rapid 
reducing  action  on  the  hydrogen  dioxide  itself.  The  barium 
salt,  under  similar  conditions,  gives  the  insoluble  mauganate 
and  manganite.  Silver  permanganate  yields  a  brown 
crystalline  precipitate  of  silver  manganite.  In  all  the  above 
reactions  with  neutral  solutions,  the  hydrogen  dioxide  was 
poured  into  the  permanganate  solution,"  and  the  quantity  of 
hydrogen  dioxide  decomposed  by  1  equivalent  of  per- 
manganic acid  varied  from  3  to  11  equivalents.  If  the 
permanganate  be  poured  into  the  hydrogen  dioxide,  one 
equivalent  seems  to  decompose  an  unlimited  quantity  of 
the  dioxide.  In  10  minutes  one  equivalent  of  permanganate 
decomposed  from  150  to  300  equivalents  of  H.,0.,. — P.  J.  H. 


A    New    <  'haractert.stic    Reaction   of  Hydrogen    Peroxide. 

G.  Deniges.  Compt.  Bend.  110,  1007. 
A  solution  of  ammonium  molybdate  in  water  (1  :  10) 
added  to  its  own  volume  of  concentrated  sulphuric  acid 
(1  ec.  of  each  for  example)  gives,  with  traces  of  hydrogen 
peroxide,  a  yellow  colouration,  the  intensity  of  which  may 
be  equal  to  that  of  a  solution  of  an  alkaline  ehromate  or 
bichromate.  Addition  of  sulphuric  acid  decreases  the 
intensity  of  the  colour  in  proportion  to  the  quantity  added, 
whilst  addition  of  water  causes  a  greater  proportional 
decrease.  One-tenth  of  a  rugrm.  of  hydrogen  peroxide 
maj-  be  thus  detected.  The  ammonium  molybdate  may  be 
replaced  by  the  sodium  salt,  hut  without  any  advantage. 

-J.  W.  L. 


The  Action  of  Hydrogen  Dioxide  on  Oxygen    Compounds 

of  Manganese.     Part  II. — Action  on  Permanganic  Acid 

and  Permanganates.     A.   Gorgeu.     Compt.  Kend.  110, 

958 — 961.     (See  preceding  abstract.) 

In  a  solution  containing  either  sulphuric  acid  or  some  other 

body,  such  as  ammonium   chloride,  capable  of    dissolving 

manganese  protoxide,  hydrogen  dioxide  reduces  all  peroxides 

and  acids  of  manganese  to  the  state  of  manganese  protoxide. 


Lead  Phosphite  and  Lead  Pyrophosphite ;  Qualitative 
Distinction  between  Pyrophosphites  and  Phosphites. 
L.  Amat.     Compt.  Bend.  HO,  901 — 904. 

Neutral  lead  phosphite  was  found  to  be  extremely  in- 
soluble. If  lead  nitrate  be  added  to  lead  phosphite  in  acid 
solution,  an  insoluble  crystalline  precipitate  of  lead  nitro- 
phosphite,  PbHP03  +  Pb(N03)5,  is  thrown  down. 

By  dissolving  neutral  lead  phosphite  in  a  hot  concen- 
trated solution  of  phosphorous  acid,  acid  lead  phosphite, 
PbH4(P03)2,  is  formed  in  well  defined  crystals,  which 
decompose,  in  dilute  solution,  into  phosphorous  acid  and 
the  neutral  phosphite  of  lead.  If  the  acid  phosphite  be 
heated  to  140°  in  a  dry  vacuum,  one  molecule  of  water  is 
driven  off,  and  lead  pyrophosphite,  PbH2P205,  is  produced. 
In  the  presence  of  water  this  pyrophosphite  becomes 
hydrated,  but  the  acid  phosphite  formed  gives  rise  imme- 
diately to  the  insoluble  neutral  phosphite  and  phosphorous 
acid. 

When  a  solution  of  lead  nitrate  is  added  to  a  solution  of 
sodium  pyrophosphite,  a  cyrystalline  precipitate  of  lead 
nitrophosphite  is  formed,  and  the  solution  becomes  acid. 
This  reaction  takes  place  immediately  in  a  concentrated 
solution  even  in  the  cold,  but  only  after  hours,  or  sometimes 
days  if  the  solution  be  cold  and  dilute.  On  boiling, 
however,  precipitation  takes  place  immediately  even  in  a 
dilute  solution. 

The  reactions  above  described  afford  a  ready  method  of 
distinguishing  qualitatively  pyrophosphites  from  phosphites. 

Lead  nitrate  is  added  to  the  cold  dilute  solution ;  when 
phosphites  are  present,  an  immediate  precipitate  is  formed, 
which  is  filtered  off.  The  filtrate  is  then  boiled ;  if  pyro- 
phosphites be  present  a  precipitate  will  then  be  formed. 

—P.  J.  H. 


iY,  ,/•  Mode  of  obtaining  Crystalline.  Metallic  Oxychlorides  ,- 
the  Oxychlorides  of  Copper.  G.  Bousseau.  Compt.  Bend. 
110,   1261— 1264. 

See  under  VII.,  page  859. 
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On    the    Action    of   Potassium    Sulphate   on    Strontium 
Carbonate.     K.  Kuklin.     .1.  Russ.  Chem.  Soc.  22,  322— 

The  usual  analytical  method  of  separation  of  barium  from 
strontium  and  calcium  by  boiling  the  solution  of  these 
in, -till-  with  the  mixture  of  potassium  sulphate  and  potas- 
sium carbonate  often  fails  and  makes  necessary  a  Becoi  1 
boiling  The  author,  who  undertook  to  find  out  the  best 
condition  under  wlich  the  reaction  is  practically  n 
finds    that     strontium    .  ceases     to    changj    into 

strontium   sulphate   when   the   proportion   of  sulphate    to 
carbonate  in  tin-  mixture  is  less  than  .">.")  :  1. 

<  >n  the  other  hand  the  precipitation  of  strontium  sulphate 
by  tin;  mixture  is  prevented  when  the  proportion  is  not 
higher  than  .">  :  1.— X.  W.  T. 


INORGA  Nil '    (  IIl.Mls TRY.— 
QUANTITATIVE. 

Some  Observations  an  /lie  Relations  of  the  Finn-  and 
Aluminium  Hydroxides,  and  of  some  Iron  and  Aluminium 
Salts  io  each  other.  ¥..  A.  Schneider.  Her.  23,  1349— 
1354. 

See  under  VII.,  pages  857 — 858. 


Determination  of  Nitric  Acid  in  Drinking  Water  I"/ 
Schulze-Tiemann's  Method.  L.  Spiegel,  iier.  23,  1361 
— 13G3. 

Skvkku.  years  ago  the  author  showed  (Zeits.  fur  Hygiene, 
1887, 11.  163)  that  exact  determinations  according  to  Schulze- 
Tiemann's  method  can  only  be  obtained  if  towards  the  end 
of  the  process  the  gas  in  the  Bask  be  expelled  by  a  current 
of  carbonic  acid.  The  tests  there  described  showed  that  an 
error  of  3  per  cent.,  or  more,  of  the  actual  quantity  of  nitric 
acid  present  is  the  consequence  of  working  according  to 
Tiemann.  In  the  new  edition  of  his  "  Wasseruntersu- 
chung,"  Tiemann  does  not,  however,  accept  the  proposals 
made  in  this  direction,  remarking  (but  without  stating  m 
figures  his  results  of  testing)  that  he  has  obtained  just  as 
good  results  by  producing  for  a  second  time  a  partial 
vacuum  in  the  flask.  His  tirst  objection  to  the  application 
of  carbonic  acid  is  that  he  considers  it  impossible  to  obtain 
this  gas  sufficiently  free  from  air.  This  objection  according 
t<  i  Spiegel  is  untenable,  as  he  obtains  a  gas  of  quite  sufficient 
pnrity  by  using  small  pieces  of  marble,  which  are  placed  some 
time  in  warm  water  before  being  put  into  Kipp's  apparatus. 
The  second  objection  to  carbonic  acid  is,  that  it  renders  the 
apparatus  more  complicated  in  use,  because  of  the  necessity 
of  a  new  tube  being  introduced.  Hut  this  can  easily  be 
avoided    by   the   following  construction  of  the   apparatus, 


Thf.  Dktkrmination  of  Nitric  Arm. 

which  the  author  considers  even  more  simple  than  that  of 
Tiemann,  because  it  dispenses  with  the  partial  vacuum. 
B,  which  is  a  tube  terminating  2cm.  above  the  bottom  of  A. 
has  at  its  upper  end  a  bulb  having  a  capacity  of  about 
50  cc.  The  tube  1)  i-  ground  into  the  lower  end  of  this 
bulb,  the  tube  I>  being  in  connexion  with  the  carbonic  acid 
apparatus.     The  solution  to  be  tested  having  been  introduced 


int..  tin  flask,  carbonic  acid  i-  introduced  through  I),  and  the 
ll;i~k  heated  till  the  liquid  boils  gently  ;  and  this  is  continued 
until  the  gas  going  off  through  the  tube  C  is  free  from  air, 
which  can  he  tested  with  a  test  tube  containing  caustic 
potash.      The  measuring  tube  is  now  placed  over  the  delivery 

end  of  C,  then  'Jo  en.  of  freshly-prepared  and  well-boiled 

ferrous  chloride  solution  are  introduced  into  tin-  bulb  form 
ing  the  upper  part  of  li,  the  solution  flowing  into  the  Mask  A 
when  I'  i-  raised.  In  the  same  way,  40  cc.  of  concentrated 
and  well  boiled  hydrochloric  acid  arc  added.  \~  BOOU  as 
the  liquid  in  the  flask  begins  to  boil  again,  the  current  of 
carbonic  acid  is  -topped,  and  only  towards  the  end  of  the 
reaction  this  gas  is  introduced   again  into  the  flask.     The 

author  mentions   as   a    matter   of   course    that    tin     treatment 

with  carbonic  acid  does  not  allow  any  unboiled  reagents  to 

he  used  in  the  test,  and  he  is  of  opinion  that    ill    lisintr    these 

simple  precautions  this  method  gives  more  reliable  results 
than  any  other. —  II.  s. 


An  Improved  Apparatus  for  the  Estimation  of  Nitrates  hy 
Schulze-Tiemann's  Method.  V.  Scheiding.  Chem.  Zeit. 
14(  63S— 637. 

The  nitric   oxide  produced  by  the  decomposition   of  the 

nitrate  i-  measured  in  a  gas  burette,  COnsistiDg  of  a  tube  of 
about  100 — 180  cc.  capacity,  graduated  in  0-2  ee.  and 
enlarged  at  the  top  to  a  bulb  titted  with  a  tap-funnel  of 
about  -o  ee.  capacity.  At  the  bottom  the  measuring  tube 
is  cut  off  straight,  and  is  joined    by  a  «horl    piece   of    rubber 

tubing  to  the  arrangement  shown  enlarged  in  the  drawing. 


The  Estimation  of  Ntxboobn. 

G  is  connected  to  the  tube  leading  from   the  gas  evolution 
tlask,  whilst  I,  is  joined  by  a  Io  of  rubber   tube  tn 

the  bottom  of  a  Hask  of  about  500  cc.  capacity  which  serves 
to  contain  the  caustic  soda  solution.     A  space  of  at  lead 

111  CC.  must  exist   between   the  ISO  cc.  mark    of   the   burette 
and    the  top   of  the   tubed.     The   straight    portion  of    the 
burette  is  surrounded   by  a  water  jacket,  in  which   1; 
thermometer,  T.     The  burette  is  filled  with  a  soda  solution 
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of  1-25  sp.  gi\,  and  it  is  used  until  its  density  falls  to  1-10 
— 1*15.  In  earning  out  an  analysis,  the  nitrate  to  be 
analysed  is  washed  with  as  little  water  as  possible  into  the 
decomposition  flask  of  about  200 — 250  cc.  capacity.  The 
soda  solution  is  allowed  to  rise  up  to  the  tap  4,  which  is 
then  closed.  The  air  in  the  rlask  is  now  expelled  through 
the  tube  2,  by  briskly  boiling  the  nitrate  solution.  The  tap 
5  is  then  closed,  and  tap  4  momentarily  opened  in  order  to 
expel  the  trace  of  air  in  tube  1  into  the  burette.  The  flame 
being  removed,  20—25  cc.  of  a  cold  saturated  solution  of 
ferrous  chloride  are  placed  in  the  test  tube  and  allowed  to 
enter  the  flask  by  cautiously  opening  tap  5  ;  8 — 10  cc.  of 
strong  hydrochloric  acid  and  two  portions  of  water  are 
passed  into  the  flask  in  the  same  way.  No  trace  of  iron 
solution  must  remain  in  the  tube  2.  Whilst  the  contents  of 
the  flask  are  being  gently  warmed,  the  burette  is  filled  by 
raising  the  soda-reservoir  and  opening  the  tap  H  to  let  out 
the  air.  The  reservoir  is  then  placed  on  the  table,  and  a 
dish  of  cold  water  is  put  underneath  the  burette  to  cool  the 
gas  tube.  As  soon  as  the  expansion  of  the  rubber  tubing 
indicates  the  existence  of  pressure  in  the  flask,  the  tap  4  is 
opened  and  the  gas  driven  over  into  the  burette  bv  evapora- 
ting the  solution  in  the  Hask  almost  to  dryness.  Tap  4  is 
then  closed  and  No.  5  opened.  During  the  course  of  the 
distillation,  the  cooling  water  is  adjusted  to  the  same  tem- 
perature as  that  indicated  by  a  thermometer  hung  close  to 
the  bulb  of  the  burette.  When  the  temperature  has 
remained  constant  for  about  10  minutes,  the  gas  volume 
may  be  read  off.  In  accurate  analyses  it  is  necessary  to 
equalise  the  densities  of  the  soda  solution  in  the  burette  "and 
Mask  by  sucking  a  quantity  of  fresh  soda  solution  into  the 
burette  through  the  tap  H.  The  results  are  calculated  by 
means  of  the  following  formula  : — 


Per  cent.  N 


V  (6-/) .273  x  0-6281 


100 

9    '' 


760  (273 
Where — 

V  =  Volume  as  read  off. 

6  =  Height  of  barometer  in  mm.  reduced  to  0°  C. 
f  =  Tension  of  vapour  from  soda  solution. 
g   =  Weight  of  substance  taken  in  mgms. 
0-6281  =  Weight  of  0-5  cc.  of  nitrogen  at  0°  C.  and 
760  mm.  in  mgms. 


273  x  0-6281   x   100 


Xow  - 

22-562 
aDd  lf  273^Tr 


760 

=  K,  then 


=  22-562; 


Per  cent.  X  = 


9 


Or    log.    per   cent.    X   =  log.    V  +  log.    (6  —  /)   + 
log.  K  —  log.  g. 

22-562 

The  values  of  K  =  ycy^ ,  at    different  temperatures    t°, 

are  given  in  the  following  table  : — 


rc. 


11-0 
11-5 
12-0 
12-5 
13-0 
13-5 
1-fO 
14-5 
15*0 
15-5 
16-0 


0*07944 

0-07930 

0 -07(116 

0*07903' 

0*07889* 

0-II7S7.-, 

0-07861 

0*07848* 

0*07834 

0*07820 

0-07807* 


fC. 


K. 


16*5 

17-0 
17-5 
18-0 
18-5 
19*0 
19-5 
20-0 
20*5 
21-0 
21-5 


0-07793 
0*07780 
0*07767* 

0-07763 
0-07740 
0-07727* 
0*07714* 

0-07700 
0-07687 
0-07674 
0-07661 


CC. 

K. 

22-0 

0-07648 

22-5 

0*07636 

2.3-0 

0-07622 

23T, 

0-07609 

24-0 

0-07597* 

24-5 

0  075S4* 

25*0 

0-07571 

25*5 

0-07658 

26*0 

0- 0754)5* 

26-5 

11-0753,3 

*  These  numbers  have  been  increased  by  one  in  the  last  place  of 
decimals. 

— H.  T  P. 


On  the  Reduction  of  Nitric  Arid  to  Ammonia,  and  on  the 
Estimation  of  Aitnc  Acid.  E.  Boyer.  Compt.  Kend. 
110,  954—956. 

The  reduction  of  nitric  acid  by  means  of  zinc  and  hydro- 
chloric acid  generally  gives  rise  to  oxides  of  nitrogen  and 
nitrogen,  as  well  as  to  ammonia,  and  hence  all  attempts  to 
estimate  nitric  acid  by  this  reaction  have  hitherto  failed. 
The  author  has  determined  the  conditions  under  which 
ammonia  only  is  produced,  and  describes  a  method  for 
estimating  nitric  acid  under  these  conditions. 

The  solution  to  be  estimated  must  not  contain  more 
than  3-17  per  cent,  of  N2Os  (corresponding  to  5  per  cent, 
of  pure  XaXO:i).  Five  grins,  of  granulated  zinc,  in  pieces 
the  size  of  a  pea,  are  introduced  into  the  bottom  of  a  test 
tube  30  centimetres  long.  2-2  centimetres  in  diameter,  ami 
provided  with  a  lip,  and  a  quantity  not  exceeding  10  cc. 
of  the  nitrate  solution  is  then  poured  from  a  pipette  into 
the  bottom  of  the  tube,  and  5  cc.  of  hydrochloric  acid, 
of  density  1-19,  are  poured  down  the  sides  to  wash  down 
any  traces  of  nitrate.  The  tube  is  then  agitated  by  a 
circular  motion  till  the  evolution  of  hydrogen  ceases;  a 
fresh  quantity  equal  to  5  cc.  of  hydrochloric  acid  is  then 
added,  which  completes  the  reduction  of  the  nitric  acid. 
After  10  minutes  this  reduction  is  complete,  even  though 
hydrogen  continue  to  come  off.  Xo  loss  takes  place 
by  projection  or  evaporation,  owing  to  the  length  of  the 
tube.  The  contents  of  the  tube  and  wash-water  are  in- 
troduced into  a  flask,  the  zinc  precipitated  by  potash, 
2  grins,  of  caustic  magnesia  added,  and  the  liquid  distilled 
with  an  ordinary  Schloesing  condenser,  the  ammonia  being 
driven  off  into  a  known  quantity  of  standard  acid.  Magnesia 
is  used  instead  of  an  excess  of  potash  or  soda,  as  both  of 
these  bases  give  rise  to  double  salts  with  ammonia,  which 
only  decompose  after  a  considerable  time. 

To  ensure  success,  the  precautions  described  are  absolutely 
necessary  ;  if  the  quantities  of  solution  taken  be  altered,  (li- 
the density  of  the  acid  be  less  than  1-19,  oxides  of  nitrogen 
will  be  formed,  and  show  their  presence  by  the  yellow 
colouration  of  the  liquid.  The  liquid  should  remain  perfectly 
colourless. — P.  J.  H. 


A  New  Method  of  Estimating  the  Free  and  Combined 
Carbon  in  Iron  and  Steel.  U.  Pettersson  and  A.  Smith 
Her.  23,  1401—1402. 

From  0-4  to  0-8grm.  of  the  metal  in  the  form  of  a  single 
rolled  or  hammered  piece  is  dissolved  in  fused  potassium 
bisulphate,  by  which  operation — requiring  from  5  to  12 
minutes — the  iron  is  converted  into  ferric  sulphate,  and  the 
combined  carbon  oxidised  into  carbonic  anhydride  which  is 
evolved  together  with  sulphurous  anhydride.  These  eases 
are  led  into  and  absorbed  by  a  mixed  solution  of  sodium 
and  barium  hydrates,  which  solution  is  then  treated  first 
with  potassium  permanganate  to  oxidise  the  sulphite  to 
sulphate,  and  then  with  nitric  acid  to  liberate  the  carbonic 
anhydride,  which  is  then  estimated  by  the  method  described 
in  the  following  abstract.  This  gives  the  combined  carbon. 
The  graphite,  which  remains  unchanged  in  the  melt,  is 
obtained  by  dissolving  the  sulphates  in  warm  hydrochloric 
acid,  and  filtering  through  asbestos  in  a  small  platinum 
filter.  The  whole  is  dried,  gently  ignited,  and  weighed, 
then  placed  in  a  glass  tube  and  ignited  in  a  stream  of  air 
laden  with  nitrous  fumes,  and  again  weighed.  The  differ- 
ence between  the  two  weighings  represents  the  graphite. 

—A.  W. 


A  Method  for  Estimating  Carbonic  Anhydride. 
O.  Pettersson.  Per.  23,  1402—1406. 
This  apparatus  serves  for  the  estimation  of  carbonic  anhy- 
dride either  combined  or  in  solution.  The  solid  or  solution 
is  introduced  into  the  flask  B,  and  the  carbonic,  anhydride 
is  liberated  by  means  of  acid  and  by  boiling,  and  is  measured 
in  D.  A  piece  of  iron  or  aluminium  wire  is  placed  in  B  so 
as  to  furnish  a  small  stream  of  hydrogen.  This  serves  a 
double  purpose,  firstly  to  sweep  out  the  dissolved  gas,  and 
secondly  to  prevent  violent  ebullition.  At  starting,  the 
liquid    containing   carbonic   anhydride  is  introduced  into  H 
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up  to  the  mark  x,  the  connections  are  then  made,  acid  is 

poured  into  A.  F  lowered  ami  tin'  acid  allowed  to  How  in 
through  a  until  tin-  mark  y  is  reached,  when  a  is  closed. 
]•'  is  now  considerably  lowered  so  as  to  exhaust  (_',  ami  /<  is 
then  closed.  The  reservoir  V  is  raised  until  the  level  of  the 
mercury  is  the  same  in  the  two  tubes,  </  is  opened,  the  level 
of  the  alkali  in  the  Orsat  tube  E  is  accurately  adjusted  to 
the  mark  on  the  capillary  and  the  volume  of  the  air  in  I) 
noted.  The  air  is  now  passed  into  E  until  the  carbonic 
anhydride  is  ahsorhed  and  is  again  measured  as  before. 
Unless  the  liquid  was  rich  in  carbonic  anhydride  the  result 
obtained  by  these  first  measurements  would  only  represent  the 
carbonic  anhydride  contained  in  the  ordinary  atmosphere. 
The  distillation  of  the  liquid  in  I!  is  now  proceeded  with, 
the  hulk  of  the  air  in  1)  is  expelled  through  C,  the  lest  i- 
transferred  to  E  until  the  next  measurement  ;  V  is  lowered 
and  h  partially  opened  to  allow  a  quantity  of  gas  t"  pass 
over.     When  sufficient  is  in  1),  h  is  closed  and  the  carbonic 


anhydride  measured  as  before.      This   operation    is  repeated 

and  tie-  evolution  of  hydrogen  continued  until  the  gas  -.hews 
no  contraction  after  treatment  with  the  potash  in  E.  The 
various  contractions  tire  then  added  together  and  L'ivo  the 
total  result.— A.  \V. 


The    Estimation  of  Phosphorus  in  the  "Basic"   Siemens 
Steel  Hath.     W.  Galbraith.     Paper  read  before  the  Iron 

mid  Steel  Institute,  May  1 

See  under  X.,  jiacje  8G4. 


The  Reciprocal  Action  of  Mercurous  and  Alkaline  Haloid 
Salts.     A.  Ditte.     Compt.  Bend.  110,  1880—1383. 

Tins  is  a  thermb-chemical  paper,  in  which  the  author 
describes  the  results  ,,r  his  investigations  on  the  interaction 
of  mercurous  and  potassium  haloid  salts.  Potassium 
cyanide  decomposes  mercurous  chloride  in  the  cold  in  the 

following  manner : — 

HgX'L  +  4  KCN  (in  solution)       Bg((  IN  (,.2  KCN  (sol.)  + 

2  KC1  (sol.)  +   Eg. 

+  [(20-8  +  2  x  64-7  +   12-4)  + 

2  x   100-8  -  81-8  -  4  x  64-7]  =  +  23-6  calories. 

Potassium  iodide  acts  similarly. 

IIg,(\,  +  S  Kl  =  Hglj.KI  +  2  KC1  4-  Hg  =  +  12-1 
calories. 

In  the  ease  of  chloride  and  bromide  of  potassium  heat  is 
absorbed. 

I1-.C1,,  +  3KBr(sol.)  -  IIglir,.Klir(sol.)  4- 2  KC1  (sol.) 
+  Hg  =  —  8" 9  calories. 

Hg„Clo  +  2  KC1  (sol.)  =  Hg(  1..2  KC1  (sol.)  +  Hg  =  - 
20*6  calories. 

The  reactions  which  take  place  between  mercurous 
bromide  and  potassium  cyanide,  iodide,  and  bromide  are 
similar  to  the  above,  the  nett  amounts  of  heal  disengaged 
being  +  15  ■  4,  +  4*3,  and  —  12  •  4  calories  respectively.  In 
the  ea~e  of  potassium  chloride  the  maximum  thermal  effect 
corresponds  to  the  following  equation  : — 

HgjBrs  +  2  KIT  (sol.)  =  HgBr,.2  KCT  (sol.)  +  Hg  =  q  - 
22*0  calories. 

This  reaction  is  certainly  eiidothermie.  since  the  heat  of 
solution  of  mercuric  bromide  in  an  excess  of  potassium 
chloride  is  less  than  the  difference  between  the  heats  of 
formation  of  mercuric  mid  mercurous  bromides.  Mercurous 
iodide  is  decomposed  by  potassium  cyanide  in  the  same 
way  as  the  chloride,  the  heat  liberated  being  t  5*6  calories, 
l>y  the  action  of  potassium  iodide,  bromide,  and  chloride  on 
mercurous  iodide,  mercury  is  Liberated,  the  mercuric  iodide 
formed  being  simply  dissolved  in  the  excess  of  alkaline 
haloid  salt,  without  any  double  decomposition  taking  place. 
The  amounts  of  beat  are  —  8'0,  —13*6,  and  — 13"6  calories 
respectively.  The  heat  of  solution  of  mercuric  iodide  in 
potassium  bromide  and  chloride  is  insignificant.  The  fact 
that   those  of  the  above    reactions  which  are  endothermio 

are  realisable  in  practice  may  be  easily  understood,  when  it 
is  considered  that  mercurous  haloid  salts  are  decomposed  by 
water  alone,  especially  when  boiling  and  often  changed] 
into  mercury  and  mercuric  stilts.  In  the  presence  of  an 
alkaline  haloid  salt,  the  mercuric  compound  forms  with  it  a 
double  salt.  The  equilibrium  existing  between  the  mercurous 
ami  mercuric  eompounds,  the  mereury  and  the  water  is 
thus  destroyed,  and  a  fresh  portion  of  mercurous  stilt  is 
decomposed  in  order  to  restore  it.  In  this  manner  the 
action  goes  on  until  only  mercury  is  Kit. — 11.  T.  1'. 


1'iik  Estimation  of  C'akbon  Dioxide 


The  'Electrolysis  of  Metallic  Phosphates  in  Acid  Solution, 

E.  F.  Smith.     Amer.  fliein.  .1.  12,  329—886. 

The  course  pursued  in  the  preparation  of   the  solutions  for 
electrolysis  was  to  first  precipitate  the  metal  with  an 
of  di-soditini   phosphate,  dissolving  the  compound  obtained 
in  a  measured  volume  of  free   phosphoric   acid,  and   then 
exposing  the    liquid   to    the    action  of   currents  of    known 
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strength.  Mercurous,  lead  and  bismuth  phosphates  being 
nearly  insoluble  in  phosphoric  acid  were  therefore  not 
available  for  these  experiments. 

Copper. — To  a  solution  containing  0-0996  grm.  of 
metallic  copper  as  sulphate,  10  cc.  of  N%HP04  (sp.  gr. 
1-0358)  and  3-5  cc.  of  H3P()4  (sp.  gr.  1-347)  were  added. 
The  precipitated  copper  phosphate  dissolved  in  0-5  cc.  of 
acid  so  that  the  deposition  of  metal  occurred  in  the  presence 
of  3  cc.  of  free  phosphoric  acid.  The  total  dilution  with 
water  amounted  to  125  cc.  The  current  employed  gave 
0-15  cc.  of  electrolytic  gas  per  minute.  The  current  in 
two  other  experiments  was  increased  to  0-5  cc.  electrolytic 
gas  per  minute.  Strong  currents  deposit  metallic  iron  and 
other  metals  from  their  phosphates  in  phosphoric  acid 
solution.     The  results  obtained  appear  very  satisfactory. 

Copper  jrom  Iron. — A  solution  containing  as  before 
0'0996  grm.  of  copper  with  the  addition  of  0-1700  grm. 
of  metallic  iron,  to  which  30  cc.  of  di-sodium  phosphate 
and  4-5  cc.  of  phosphoric  acid  solution  were  added,  was 
decomposed  by  a  current  giving  0-6  cc.  of  gas  per  minute. 
The  whole  of  the  copper  was  deposited. 

Copper  from  Aluminium. — A  copper  solution  contain- 
ing aluminium  was  treated  as  above  with  a  current  giving 
0-3  cc.  of  gas  per  minute;  the  copper  deposited  weighed 
0-0995  grm. 

Copper  from  Chromium. — A  solution  similarly  treated 
with  the  same  strength  of  current  as  in  the  separation  of 
the  aluminium,  deposited  0-0994  grm.  of  the  copper,  and 
converted  the  chromium  into  chromic  acid. 

Copper  from  Zinc. — A  solution  containing  the  same 
quantity  of  copper  with  the  addition  of  0-1500  grm.  of 
zinc,  deposited  0-0993  grm.  of  copper.  The  strength  of 
current  was  0-15  cc.  of  electrolytic  gas. 

Copper  from  Cobalt.— With  0-0968  grm.  of  cobalt, 
solution  as  before,  with  a  current  of  0-22  cc.  of  gas,  the 
copper  deposited  was  0-0995  grm. 

Copper  from  Nickel. — The  nickel  (0-1105  grm.)  was 
present  as  chloride,  the  other  conditions  being  the  same 
as  in  the  preceding  example.  The  deposit  of  copper 
weighed  0-0996  grm. 

In  all  the  above  experiments  the  copper  deposited  rapidly 
from  cold  solutions.  The  deposition  was  allowed  to  continue 
all  night.  Before  interrupting  the  current  the  acid  liquid 
was  siphoned  off  and  replaced  by  water.  The  deposits  were 
washed  with  cold  and  hot  water. 

Cadmium. — Teu  cc.  of  cadmium  sulphate  (  =  0'  1827  grm. 
of  Cd)  were  precipitated  by  an  excess  of  di-sodium  phos- 
phate. The  phosphate  dissolved  in  1-5  cc.  of  phosphoric 
acid  (H3PO4).     The  current  gave  0-6  cc.  of  gas. 

Two  determinations  with  the  strength  of  current  yielded 
(a)  0-1839  grm.  and  (6)  0-1820  grm.  The  cadmium 
deposit  in  (a)  showed  a  little  sponginess  and  did  not  form 
as  rapidly  as  the  copper.  It  was  found  advisable  towards 
the  close  of  the  experiment  to  increase  the  current  strength. 
With  a  current  of  0-40  cc.  the  deposits  obtained  were  (n) 
0-1828  grm.  and  (6)  0-1833  grm. 

Cadmium  from  Zinc. — A  solution  containing  0- 1827  grm. 
of  cadmium  and  0- 1500  grm.  of  zinc  treated  with  di-sodium 
phosphate  and  phosphoric  acid  and  diluted  to  125  cc, 
deposited  0-1820  grm.  of  cadmium  in  12  hours  when 
acted  upon  in  the  cold  with  a  current  evolving  0'35  cc.  of 
gas  per  minute. 

Cadmium  from  Nickel. — The  experiments  were  conducted 
as  above  and  gave  good  results.  The  separation  of  cadmium 
from  iron,  chromium  and  aluminium  gave  equally  good 
residts.  The  solution  in  these  cases  was  made  up  to 
100  cc. 

The  separation  of  copper  from  the  metals  mentioned  in 
connexion  with  it,  is  not  attended  with  any  difficulty,  but 
with  cadmium  compliance  with  the  conditions  given  is 
absolutely  necessary,  as  the  results  otherwise  vary.  In 
solutions  containing  free  phosphoric  acid,  cadmium  is 
usually  inclined  to  sponginess,  so  that  concentration  of 
liquid   should    be  avoided,   and    the    poles    of    the    acting 


battery  should  not  approach  too  closely  to  each  other. 
The  most  favourable  separation  was  found  to  be  \\  in., 
and  the  proper  dilution  of  the  liquid  100 — 150  cc. 

Copper from  Cadmium A  solution  containing 0-2452  grin. 

of  copper  andO*  1827  grm.  of  cadmium  as  sulphates  with  20  cc. 
of  di-sodium  phosphate  and  10  cc.  of  phosphoric  acid  diluted 
to  125  cc,  deposited  in  two  experiments  0-2451  and  0-2452 
grm.  respectively  of  copper,  with  a  current  giving  0- 10  cc. 
of  gas  per  minute.  With  a  current  of  02  cc.  the  deposit 
weighed  0-2451  grm. 

Silver  phosphate,  in  a  phosphoric  acid  solution,  when 
electrolysed  gives  a  deposit  of  spongy  metal.  When  the 
phosphate  is  dissolved  in  the  least  possible  quantity  of 
ammonia,  the  deposit  is  coherent. 

Manganese  is  not  deposited  as  dioxide  at  the  positive  pole 
if  the  phosphate  strongly  acidified  with  phosphoric  acid  be 
electrolysed.  The  author  utilises  these  conditions  to  effect 
the  separation  of  manganese  and  copper. — -J.  B.  C. 


The  Dry  Assay  of  Tin  Ores.     Part  I.     H.  U.  Hofmau. 
Technology  Quarterly,  3,  ]  12—143. 

The  author  has  studied  practically  the  application  of  the 
various  methods  for  the  dry  assay  of  tin  to  the  black  tin- 
stone of  the  Black  Hills,  where  its  occurrence  is  different  to 
that  in  other  parts  of  the  world.  He  prepared  a  large 
quantity  of  the  pure  cassiterite  for  his  experiments,  and  by 
a  careful  process  of  pulverising,  screening,  roasting  to  free 
from  sulphur  and  arsenic,  treating  with  acids  and  finally 
washing,  a  product  was  obtained  which  gave  by  wet  assay 
86-24  per  cent,  of  Sn02,  or  67-84  per  cent,  of  Sn.  This 
material  was  then  subjected  to  various  modifications  of  the 
three  usual  methods  of  assay.  The  German  method  (the 
reduction  with  charcoal,  black  flux,  borax  and  salt)  when 
carefully  carried  out  gave  very  good  results,  averaging 
67-58  and  67-46  per  cent,  of  Sn.  The  method  was  varied 
by  prolonging  the  time  of  fusion,  using  chalk-lined  crucibles, 
and  by  heating  with  charcoal  first  and  then  adding  the 
fluxes,  but  in  no  case  were  such  satisfactory  results 
obtained.  The  method  of  fusion  with  fluorspar,  however 
modified,  gave  very  bad  results.  The  cyanide  method 
when  pure  cyanide  was  used  (98  per  cent,  of  KCX  and 
2  per  cent.  KOCN)  gave  results  averaging  67-30  per  cent. 
Various  modifications  were  tried,  such  as  using  salt, 
potassium  carbonate  or  charcoal  with  the  cyanide  and 
employing  lined  crucibles,  but  in  every  case  worse 
results  were  obtained.  Potassium  carbonate  lowers  the 
results  more  and  more  as  the  amount  present  increases, 
hence,  in  the  assay  of  tin  ore  common  cyanide  should  be 
avoided.  The  cyanide  "  pure  for  gold  platers "  (92  per 
cent,  of  KCN,  5  per  cent,  of  KOCN,  and  3  per  cent,  of 
other  salts)  gave  average  results  of  67  ■  10  per  cent.,  and 
the  common  fused  variety  60-76  per  cent.  Full  details  of 
the  experiments  and  results  are  given  in  the  paper.  The 
author  finds  that  no  advantage  is  obtained  by  lining  the 
crucibles  in  any  way,  equally  good  and  sometimes  better 
results  being  obtained  in  the  ordinary  Battersea  crucible. 

—A.  W. 


ORGANIC  CHEMISTRY  .—OUALIT A TIVE. 

The  Detection   of  Noxious  Mineral   Substances  in  Wine. 
L.  Liebermann.     Chem.  Zeit.  14,  635. 

Detection  of  Copper,  Lead,  and  Arsenic. — 100  cc.  of  the 
wine  are  evaporated  down  to  one-half,  10 — 15  cc.  of  hy- 
drochloric acid  then  added,  and  the  mixture  diluted  to 
100  cc.  with  strong  sulphuretted  hydrogen  water.  In 
absence  of  metals  of  the  second  group,  the  wine  remains 
absolutely  clear  and  is  unaltered  in  colour.  In  presence  of 
these  metals  a  more  or  less  distinct  precipitate  is  formed 
and  the  wine  is  discoloured.  The  precipitate  is  filtered  off 
and  washed,  first  with  water  and  then  with  alcohol.  When 
its  quantity  is  small  the  paper  is  only  covered  with  a 
yellowish,  brownish  or  blackish  film.  In  presence  of  0-01 
per  cent,  of  copper,  lead,  or  arsenious  acid,  the  reaction  is 
quite  strong,  and  even  when  ouly  0-001  per  cent,  is  present, 
a  distinct  reaction   is  obtained.     In  order  to  identify   the 
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separate  metals,  t lit1  precipitate  is  dissolved  in  dilate  nitric 
acid,  inn!  the  solution  boiled  and  filtered.  In  the  filtrate, 
lead  is  tested  for  by  means  of  sulphuric  acid.  The  solution 
freed  from  lead  is  boiled  to  expel  nitric  acid.  In  one 
portion  of  tliis  solution  the  copper  is  identified  l>y  adding 
ammonia  or  potassium  ferrocyanide ;  to  the  other  portion  a 
little  pure  zinc  is  added,  and  the  hydrogen  arsenide  thus 
produced  is  detected  by  iis  action  on  a  drop  of  silver  nitrate 
solution  spread  on  filter-paper.  A  citron-yellow  spot 
surrounded  by  a  black  ring  is  formed;  on  the  addition  of  a 

few  drops  of  water  the  spot  turns  blade  all  over. 

Detection  of  Zinc. — The  wine  is  evaporated  down  to 
one-half,  made  alkaline  with  ammonia,  and  then  acid  by 
the  addition  of  an  excess  of  acetic  acid,  and  anally  diluted 
to  its  original  hulk  with  strong  sulphuretted  hydrogen  water. 
In  presence  of  zinc,  a  grey,  or  in  the  case  of  red  wines,  a 
violet  grey  precipitate  is  formed.  The  thoroughly  washed 
precipitate  is  dissolved  in  dilute  hydrochloric  acid,  the 
solution  being  boiled  to  expel  sulphuretted  hydrogen.    The 

solution  is  again  filtered  and  mixed  with  excess  of  eau-tic 
potash  solution.  The  liquid  is  filtered  through  glass-wool 
or  very  closely-woven  linen.  In  the  filtrate,  ammonium 
chloride  produces  in  the  presence  of  zinc  a  precipitate 
soluble  in  excess  of  ammonium  chloride. — H.  T.  P. 


Detection  of   "Diresorcinol  in    Synthetical   Phloroglucinol. 
.1.  Herzig  and  »s.  Zeisel.     ('hem.  Zeit.  14,  1064. 

Dikesorcixol,  when  dissolved  in  concentrated  sulphuric 
acid  and  treated  with  glacial  acetic  acid,  and  the  mixture 
heated,  gives  an  intense  violet  colour.  By  this  test  the  fact 
has  been  established  that  phloroglucinol  purified  according  to 
Will's  method  still  contains  diresorcinol,  whilst  that  prepared 
according  toSkraupwas  free  from  it.  Phloroglucinol  prepared 
from  phloroglucinol  acetate  was  pure,  even  when  the  latter 
was  made  from  material  containing  di-resorcinol. — W.  M. 


The    Acidity    of    Vegetable    Oils.      Holde.    Mitt,  konigl. 
techn.  Versuehs.  1890,  78—82. 

The  author  examined  many  samples,  particularly  of  rape 
oil,  both  for  mineral  and  free  fatty  acid.  The  former, 
together  with  that  present  as  sulpbonie  acids  in  the  oil,  was 
recognised  in  the  usual  way  by  shaking  and  heating  with 
water.  He  records  the  familiar  fact  that  mineral  acids  arc 
seldom  present  even  in  traces  in  properly  refined  oils. 
More  interesting  results  are  afforded  by  a  lengthy  table, 
the  mean  values  of  which  show  an  average  percentage  of 
free  fattv  acid  in  unrefined  rape  oil  of  0' 15  per  cent., 
calculated  as  sulphuric  anhydride,  corresponding  to  1-08 
when  reckoned  as  oleic  acid,  while  the  numbers  for  refined 
rape  oil  are  0-35  and  2-4.">,  and  for  cotton-seed  oil  0-7S  and 
5' 51.  In  connexion  with  these  last  figures  it  must  In' 
stated  that  certain  of  the  samples  were  abnormally  acid  and 
thus  raised  the  average. 

Further  experiments  were  made  to  ascertain  the  rate  of 
increase  of  acidity  suffered  by  oils  exposed  to  the  air  for 
considerable  periods.  In  general,  the  lapse  of  about  a  year 
and  a  half  caused  au  increase  of  20 — 40  per  cent,  of  the 
original  acidity  in  the  case  of  an  oil  with  a  low  proportion 
of  free  fatty  acid,  while  in  one  instance  of  a  cotton-seed 
oil,  very  acid  and  rancid  besides,  the  increase  was  from  1  '46 
percent.,  calculated  as  sulphuric  anhydride,  in  .lime  1889, 
to  2-82  in  March  1890.  (These  figures  can  be  very 
approximately  converted  into  percentages  of  oleic  acid  by 
multiplication  by  7.) — B.  B. 


Neic  Reactions  of  Albuminoids.     ('.  Eeichl.     Monatsh.  11, 

155—165. 
It  was  shown  a  short  time  ago  that  a  blue  colouration  is 
produced  when  an  albuminoid  is  treated  with  dilute  sulphuric 
acid,  ierric  sulphate,  and  an  alcoholic  solution  of  hen/aid. 
hvdc  or  sahcylaldehyile.  In  these  reactions  the  ferric 
sulphate  plays  the  part  of  an  oxidising  agent  and  can  he 
replaced  by  very  dilute  nitric  acid,  mercuric  oxide,  &C. 
The  blue  condensation-product  is  the  sulphate  of  a  base; 
it  is  decomposed  by  alkalis  with  separation  of  a  brownish 


precipitate  which  dissolves  in  acids  yielding  a  blue  or 
bluish-green,  and  in  alkalis  giving  a  yellowish  solution. 
The  reaction  seems  to  he  caused  either  by  the  skatol-  or 
the  indol-group  of  the  albuminoid  molecule,  most  probably 
by  the  former,  since  skatol  itself  gives  colour  reactions  very 
similar  to  those  produced  in  the  ease  ..f  albuminoids. 

Benzyl  alcohol,  and  resins  containing  derivatives  of  benzyl 

alcohol,  Peru-  and  Tohebalsain,  lor  example,  give  a  bluish- 
given  or  bluish-violet  colouration  with  ferric  sulphate,  dilute 
sulphuric  acid,  and  an  albuminoid,  ninygdahn ;  on  the 
othei  hand,  gives  no  colouration  unless  more  concentrated 
sulphuric  acid  is  employed. 

The  reaction  with  salieylaldehyde  is  carried  out  as 
follows :  The  albuminoid  in  a  solid  condition  is  treated 
with  one  drop  of  a  0"5  per  cent,  alcoholic  solution  of 
salieylaldehyde,  the  alcohol  is  allowed  to  evaporate,  and 
several  drops  of  dilute  sulphuric  acid  containing  ferric 
sulphate  are  added;  after    a  short    time  egg-,   hi 1-.  and 

plant-albumen,  blood-fibrin,  and  casern  give  a  violet-blue, 

legumin  a  brownish-violet,  and  plant  fibrin  a  brownish- 
yellow  colouration;  sheep's  wool  and  animal  membraro 
are  coloured  hluish-violet  under  the  same  conditions.  When 
the  albuminoid  is  in  solution  a  drop  of  a  0-5  per  cent. 
alcoholic  solution  of  salieylaldehyde  and  an  equal  volume 
of  concentrated  sulphuric  acid  are  added,  the  mixture  is 

cooled,  but  without  shaking,  and  then  a  drop  of  ferric 
sulphate  solution  is  added  ;    a  Mile  to  violet   /one  is  observed 

after  a  longer  or  shorter  time  according  to  the  dilutencss 

of  the  solution. 

The  oil  of  Spiroea  ulmaria  gives  the  same  reactions  as 
salieylaldehyde;    with   Balicin,  populin,  and   saligenin  the 

colouration  is  produced  more  slowly  and  is  less  intense. 

Anisic  aldehyde,  under  the  conditions  described  above, 
gives  with  egg-albumen,  plant-albumen,  and  casein  a  violet, 
with  blood-albumen  anil  sheep's  wool  a  violet-red,  with 
blood-fibrin  a  blue,  with  legumin  a  brownish-violet,  and 
with  plant-fibrin  a  reddish-yellow  colouration,  the  reactions 
being  produced  more  quickly  than  is  the  case  with  bens- 
aldehyde  and  sahcylaldehyile.  Ancthol,  anisol,  Indian  anise 
oil,  esdragon  oil,  and  fennel  oil  react  like  anisic  aldehyde, 
only  more  feebly;  if  mercuric  oxide  he  used  instead  of 
ferric  sulphate  the  colourations  are  more  intense. 

Vanillin,  under  the  same  conditions,  gives  a  violet  or 
violet-blue  colouration  with  egg-,  blood-,  and  plant-albumen, 
casein,  blood-fibrin,  sheep's  wool,  and  annual  membrane, 
whilst  with  legumin  it  gives  a  brownish  nil,  and  with  plant- 
fibrin  a  pale  violet,  colouration.  Vegetable  products  con- 
taining vanillin,  such  as  vanilla,  assafietida,  .x.c.,  give  the 
same  reactions. 

When  wood,  which  according  to  Singer  always  contains 
vanillin,  is  heated  with  a  dilute  sulphuric  acid  solution  of 
egg-albumen  containing  a  little  ferric  sulphate,  it  becomes 
green  and  then  darkens,  the  solution  turning  violet  ;  the 
wood  is  probably  coloured  by  the  sulphuric  acid,  but  the 
colouration  of  the  solution  is  probably  due  to  the  action  "t 
the  vanillin  mi  the  albumen. 

Piperonal  gives  the  Bame  colourations  as  vanillin;  para- 
cuminaldehyde  and  cinnamic  aldehyde  give  a  slight  colour- 
ation with  some,  but  no  reaction  with  other  albuminoids, 

whilst  those  obtained  with  furfuraldehyde  are  very  feeble. 

The  various  albuminoids  do  not  all  give  these  colour 
reactions  with  the  same  intensity;  in  the  case  of  legumil 
and  plant-fibrin,  for  example,  the  colouration  is  sometimes 
difficult  to  detect  or  is  not  produced  at  all.  Piperoual,  . 
vanillin,  anisic  aldehyde  and  cinnamic  aldehyde  produce  a 
colouration   immediately   when   the  albuminoid   is   in  the 

solid   condition  or  in   moderately  concentrated   solution,  but 

with  salieylaldehyde,  benzaldehyde,  furfuraldehyde,  ami 
cuniinuldchyde  the  colouration  is  not  produced  for  some 
time;  a  (>•  1  per  cent,  solution  of  an  albuminoid  requires 
an  hour,  and  more  dilute  solutions  an  even  longer  time  before 

a  colouration  is  produced. 

The  reactions  with  aldehydes  are  not  as  delicate  as  some 
of  the  older  ones,  except  when  the  albuminoid  is  in  a  solid 
Btate,  bee:, use  there  is  a  luaxiinuin  proportion  between  the 
albuminoid  and  the  acid  solution  which  should  not  be 
exceeded;  this  proportion  is  1  part  of  albuminoid  to  6,000 
parts  of  dilute  sulphuric  acid  in  the  case  of  salieylaldi  byde, 
1  to  10,000  in  the  case  of  benzaldehyde,  and  1  to  40,000  in 
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the  case  of  anisic  aldehyde,  vauilliii,  and  piperonal.  Aqueous 
solutions  should  seldom  contain  more  than  1  part  of 
albuminoid  in  3,000  parts  of  water  or  the  reaction  will  not 
take  place. 

Hydrogen  peroxide,  in  presence  of  dilute  sulphuric 
acid,  gives  after  a  short  time  a  reddish  colouration  with 
albuminoids,  but  the  colouration  disappears  on  the  addition 
of  ferric  sulphate. — F.  S.  K. 


Tests  for  Cocaine  Hydrochloride. 
See  underXX.,  page  888. 


ORGANIC  CHEMISTRY.— QUANTITA  TIVE. 

The  Influence  of  Solvent  or  Medium  on  the  Speed  of 
Reaction.  N.  Menshutkin.  J.  Boss.  Chem.  Soc.  22, 
347—358  and  393—409. 

In  his  previous  investigation  on  the  same  subject  (J.  Bass. 
Chem.  Soe.  19,  642)  the  author  had  come  to  the  following 
conclusions : — 

( 1 )  The  speed  of  a  reaction  may  vary  considerably,  being 
carried  on  in  different  solvents  or  mediums ;  (2)  the 
chemical  process  could  not  be  considered  independently  of 
the  solvent  or  medium  in  which  it  is  carried  on ;  (3)  the 
latter  enters  in  every  chemical  reaction  with  a  certain 
coefficient. 

The  present  investigation  concerns  the  details  of  the  same 
subject  under  two  principal  aspects  :  a,  as  to  the  influence 
of  different  solvents  on  a  given  reaction ;  and  6,  as  to  the 
speed  of  different  reactions  in  a  given  solvent. 

The  author  has  chosen  the  reaction  of  triethylamine  with 
ethyl  iodide  as  most  convenient  for  the  purpose.  It  was 
carried  on  in  15  volumes  of  different  liquid  solvents  which 
are  chemically  quite  indifferent  to  either  of  the  reagents. 
It  has  been  found  that  under  this  condition,  at  the  tempera- 
ture of  100°,  and  within  the  same  space  of  time  considerably 
differentamountsof  tetra-ethylammonium  iodide,  (C3H5)4XI, 
are  formed. 

These  results  are  expressed  in  the  adjoining  table  ;  the 
first  column  showing  23  different  solvents,  the  second 
containing  the  constants  of  speed  of  the  reaction,  the  third, 
the  relative  speed  of  reaction  in  the  corresponding  solvent, 
taking  the  lowest  one,  the  case  of  hexane,  as  1*0,  thus 
illustrating  the  quickening  influence  of  different  solvents ; 
while  the  fourth  shows  the  same  relative  speed  of  the 
reaction,  taking  the  greatest  speed,  in  case  of  benzyl  alcohol, 
as  100,  thus  illustrating  the  retarding  influence  of  the 
solvents. 


Solvents. 


Constant.    Relative  Speed. 


SnUvnts. 


Constant.  Relative  Speed, 


Hydeocaebons. 

Hexane,  CtH,, 

Heptane,  C;HI6 

Xylene,  CEH4(CH3)a 

Benzene,  CCH,; 

Propvl-eliloride,  C3H,C1 

Chloro-benzene,  C6H;C1 

Bronio-benzcne,  C,,H5Br 

Bromo-naphthalene,  C„,H7Br 

Simple  Etiiees. 

Ethyl-amyl  ether,  CjHs.O.CsHn 

Ethylether,  C2Hs.O.C2Hs 

Phenetol,  CaH5.O.C6H5 

Anisol,  CH3.O.C6H5 


O-OOOIRO 

1-0 

0-000235 

1-3 

0-00287 

15-9 

0-00384 

38-2 

0-00540 

30-0 

0-0231 

128-0 

0-0273 

150-0 

0-1129 

627-0 

0-000630 

3-5 

11-000757 

4-2 

0-0212 

117-7 

0-0259 

223-9 

0-13 
0-17 
2-2 
4'4 

4-0 
17-4 
20-3 
84-9 


0-47 

0-57 

16-0 

80-3 


Mixed  Ethees. 

Isobutyl  acetate.  C,H,,.O.C0.CLr3  . . . 

0-0(1577 

32-1 

4-3 

0-0223 

123-9 

16-7 

0-0259 

143-9 

19-4 

Alcohols. 

ii-ii-'.-.s 

143-3 

19-4 

0-0366 

203-3 

27-5 

Ally!  alcohol,  C3H5.OH 

0-0133 

240-5 

32-5 

11-0516 

2S6-6 

38-0 

Benzyl  alcohol,  C6Hs.CH2.OH 

0-143 

742-2 

100-0 

Ketones. 

Acetone,  CH3COCH3 

0-0608 

337'7 

45-7 

Acetophenone,  CH3.CO.C6Hs 

0-1294 

718-7 

97-3 

This  table  shows  that  a  given  reaction  goes  on  in  benzyl 
alcohol  742  times  quicker  than  in  hexane;  this  being  the 
maximum  difference  of  speed  shown  in  the  table,  the  author 
thinks  there  may  be  expected  still  more  favourable  solvents 
for  the  reaction  in  alcohols  aud  ketones  of  the  naphthalene 
series. 

The  author  finds  the  cause  of  these  differences  in  the 
composition  and  structure  of  the  solvent.  The  illustrations 
to  be  found  in  the  same  table,  (a.)  In  hydrocarbons  and 
simple  ethers  the  reaction  goes  on  the  slowest  ;  quicker  in 
mixed  ethers,  still  quicker  in  ketones,  but  the  quickest  in 
alcohols  (and  of  course  in  acids,  which  could  not  be  tried  in 
this  case). 

I. 

Relative  Speed. 

Hexane,  C6H14 1*0 

Ethyl  ether,  C2Hs.O.C2H5 4'2 

Et  hyl  acetate,  C2H5.O.CO.CH, 123-9 

Ethyl  alcohol 203-0 

Acetone,  CH3. CO. CH 337"7 

II. 

Relative  Speed. 

Benzene,  C6Hfi 38*2 

Phenetol,  CGHs.O.C2Hs 1177 

Ethyl  benzoate,  C6H5.CO.OC2Hj 173"9 

Acetophenone.  C6HS . CO . CH3 718-7 

Benzyl  alcohol 742' 2 

Thus  the  compounds  containing  hydroxyl  (HO),  i.e., 
alcohols,  acids,  and  their  derivatives,  as  mixed  ethers  and 
ketones,  appear  to  be  the  most  favourable  for  the  speed  of 
reactions. 

(i.)  Members  of  the  same  homologous  series,  of  the  same 
structure,  used  as  solvents,  affect  the  reaction  as  follows  : 
the  greater  the  molecular  weight  of  the  solvent,  the  smaller 
is  the  speed  of  the  reaction. 

I. 

Relative  Speed. 

Methyl  alcohol,  CH3.OH 286-6 

Ethyl  alcohol,  CA.OH 203-3 

Isobutyl  alcohol,  C<H,.OH 143-8 

II. 

Relative  Speed. 

Anisol,  C6H5.O.CH3 223-!) 

Phenetol,  C6Hs.O.C2Hs 1177 

(c.)  The  less  saturated  is  the  solvent  the  greater  is  the 
speed  of  the  reaction.  The  comparison  of  allyl  aud  aromatic 
compounds  with  those  corresponding  of  the  paraffin  series 
fully  illustrate  this. 
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Relative  Speed. 

lil.  I'll,  .('II,.  oil 20S-S 

Altyl  al.-i.hot,  CH.C1I..CIUHI 240*6 

Hexane,  CCH1( 1*0 

Benzene,  OgH 33'2 

Ethyl  ether,  I    11  .1  ».C,H    4**j 

Phcnetol,  CCHS.().C2HS 117*7 

Ethyl  acetate,  CHj.CO.OCH5 123*9 

Ethyl  benzoate,  CcH-..CO.OC2H. 148*9 

Acetone,  CH,.OO.CH3 387*7 

Acetophenone,  CB  .CO. 'Ml, 718*7 

Ethyl  alcohol,  ('.11  ..oil SS0S*8 

Benzyl  alcohol 742*2 

There  is  only  one  observation  supporting  author's  expec- 
tation as  to  a  still  greater  speed  of  the  reaction  in  solvents 
of  naphthalene  series : — 

Relative  Speed. 

Bromo-benzenQ 160 

a-Bromo-naphthalene t;:'7 

(J.)  The  substitution  of  chlorine  for  hydrogen  increases 

tl».   speed   of  the  reaction  ;  still  more  so  the  substitution  of 
bromine  and  iodine. 

Relative  Speed. 

Benzene,  C«Hj 3s-2 

Cbloro-benzene,  0,  II ..el 128*0 

Bromo-benzene,  CsH5Br 158*0 

Hexane,  (Jl,, L*0 

Propyl  chloride,  C3H;C1 38'0 

The  substitution  of  different  organic  groups  for  hydrogen 
in  benzene  supplied  the  following  results  : — 

Relative  Speed. 

C6H„ 88*2 

(*6H5(OC2H5) 117*7 

(.11,  (CO.OCjH.) 1  B*9 

C6H5(O.CH3) 223*9 

C6H5  (CO.OCH3) 718*7 

I'll ,  H'Hj.OH) 742-2 

This  table  shows  that  the  groups  containing  oxygen, 
being  substituted  for  hydrogen,  make  the  solvent  more 
favourable  for  the  reaction  than  those  containing  chlorine 
and  bromine. 

The  physical  properties  of  the  solvent  have  apparently 
very  little  importance  in  tins  respect.  The  researches 
of  Kobilansky  (Z.  f.  phys.  (hem.  4,  29)  show  that  hydro- 
carbon and  simple  ether  solutions  are  the  worst  conductors 
of  electricity,  while  weak  alcoholic  solutions  are  the  best 
conductors. 

The  above  results  led  the  author  to  the  conclusion  that 
in  case  of  a  weak  reaction  it  is  advisable  to  use  as  solvents 
alcohols  and  ketones,  while  energetic  reactions  require  to 
be  carried  on  in  hydrocarbon  and  ether  solutions. 

The  sane  results  may  be  applied  to  the  chemical  reactions 
between  liquid  compounds  without  any  solvents;  the  excess 
of  either  of  the  reagents  may  he  considered  as  such.  To 
illustrate  this,  a  series  of  experiments  were  made  on  the 
reaction  of  acetic  acid  on  aniline  : — 

Parts  of  Aniline  for 
1  Part  of  Acetic  Acid.  Relative  Speed. 

1  Sl*7 

2         2S-7 

S         23*5 

171 

Paris  of  Acetic  Acid  for 
1  Part  of  Aniline. 

1  34*7 

2  57*3 

4         78*1 

Thus,  the  excess  of  the  aniline  decreases  the  speed  of  the 
reaction,  while  the  excess  of  the  acid  increases  it. — N.  W.  T. 


The  Flashing    Point  of   Lubricating    Oils.     A.  Martens 
Mitt,  kiuiigl.  tech.  Versuchs.  1890,  71 — 78. 

A  SIMPLE  plan  used  by  Treiimann,  of  Hanover,  for  deter- 
mining the  tlashing  point  of  lubricating  oils — the  apparatus 
consisting  merely  of  a  capsule  placed  in  a  hemispherical 
sand-bath,  to  protect  it  from  air  currents,  the  light  being 
applied  from  time  to  time  to  the  uncovered  surface  of  oil  in 
the  .apsule  —  is  compared  with  the  elaborate  method  in 
vogue  at  the  Versuelisanstalt.-n,  in  which  the  modified  Abel- 
Pensky  apparatus  (this  .Journal,  lSS'.i,  7:S4)  is  employed. 
The  results  show  that  for  many  practical  purposes  tin- 
simpler  process  is  sufficiently  accurate,  though  suffering 
from  the  inherent  disadvantages  of  all  "open-test  "  methods. 
A  communication  from  Trcuinann  incorporated  in  the  paper 
shows  that  discrepancies  are  possible  even  with  the  modified 
Abel-Pensky,  concerning  the  constancy  of  the  results  of 
which  several  points  are  at  issUC  between  him  and  the 
author. — B.  B. 


Action  of  Reducing  Agents  upon  Gallic  Arid  and  Tannins. 
C.  Bottinger.     Annalen.  258,  252 — 260. 

Metallic  sodium  was  added  in  small  portions  to  the 
solution  of  gallic  acid  in  absolute  alcohol.  No  reduction 
products  were  obtained.  Tannic  acid  similarly  treated 
appeared  to  undergo  simple  hydrolysis,  the  yield  of  gallic 
aeid  amounting  to  60  per  cent,  of  the  weight  of  the  tannin. 
Tannin  dissolved  in  amy]  alcohol,  and  heated  with  the  metal 
at  the  boiling  temperature  of  the  alcohol,  undergoes  partial 
resolution  into  gallic  acid,  a  portion  combining  with  the. 
alkyl  to  form  ethereal  derivatives.  Acetoquercitannic  acid 
is  similarly  attacked. 

The  results  of  the  investigation  in  respect  of  its  main 
object,  which  was  to  prepare  reduction  products  of  these 
compounds,  were  negative. — C.  F.  C. 


Derivatives  of  Diphenylhydrazine.    li.  Stahel.     Annalen, 
258,  842—251. 

Diphenylhydrazine  has  been  obtained  by  the  author  by 
distillation  under  diminished  pressure  (40 — 50  mm.  at  220°) 
and  recrystallising  from  petroleum  spirit,  in  colourless 
tabular  crystals  belonging  to  the  monoclinic  system  and 
melting  at  34-5°. 

Compounds  with  the  Sugars. — The  hydra/ones  arc  well 
crystallised  bodies  only  slightly  soluble  in  water. 

Glucosediphenylhydrazone. — To  prepare  this  compound 
1  part  of  grape  sugar  is  dissolved  in  a  small  quantity  of  water 
and  added  to  an  alcoholic  solution  of  the  base  (1*5  parts). 

The  mixture  is  heated  for  2  hours  on  the  water-hath,  the 
alcohol  evaporated  off,  and  ether  is  added  to  the  solution,  to 
remove  the  excess  of  base.  The  aqueous  portion  solidifies 
to  a  crystalline  magma.  The  yield  of  hydrazone  amounts 
to  7."i  parts  of  tlie  theoretical.  It  is  best  purified  by  re- 
crystallisation  from  its  solution  in  hot  water,  this  property 
being  characteristic  of  the  compound.  In  the  pure  state  it 
melts  at  li'l — 162°.  The  formation  of  this  hydrazone 
affords  an  excellent  method  of  identifying  dextrose  in 
presence  of  lcvulose.  In  eases  where  the  solution  cannot  be 
heated  the  separation  of  the  hydrazone  may  be  completed 
by  allowing  the  mixture  to  stand  -J — :'  days  at  the  ordinary 
temperature. 

Mannosediphenylhydrazone.  —  This    compound  closely 

resembles  the  above,  melting  at  155  to  a  clear  yellow 
liquid. 

Caluctosediphenylhydrazonc  is  also  similar  in  properties 
to  the  above  :    melting  point    157°. 

Rhamnosediphenylhydrazone  is  formed  by  heating  the 
reagents  in  alcoholic  solution  :t — 4  hours  :  or  in  a  sealed 
tube  at  Km  for 'J  hours.  The  product  crystallises  from  its 
solution  in  hot  water  in  colourless  silkv  needles  (.melting 
point  184°). 

I'u  if  it  in  ndi phenyl hydra  zont — 

(,11,(1.(11        \.\((,ll,i. 

is  rapidly  formed  when  the  aldehyde  and  base  are  brought 
together  in  equal  molecular  proportions.  |(  crystallise?  from 
aqueous  alcohol  in  yellowish  needles  (melting  point 
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Salicylaldehydediphenylhydrazone  is  similarly  obtained, 
crystallising  from  its  solution  in  alcohol  (80  per  cent. )  in 
colourless  medics  (melting  point  138'5°) 

Diphenylhydrazine  and   ( 'arbondisulphide  readily  react 
with  formation  of  diphenylthiocarbazinic  acid — 
(C6H5).,X.XHCS.('1I 

which  crystallises  from  its  solution  in  the  disulphide  in  long 
golden  yellow  prisms  (melting  point  109°).  On  heating 
with  diphenylhydrazine  the  thio-urea  of  this  base  is  formed — 

y,NH.N(C6Hs)s 
CS< 

\NH  N(C6Hs)3 

— C.  F.  C. 


The  Curves  of  Boiling  Temperatures  as  a  Function  of  the 
l  'hemical  Nature  of  the  Bodies.  Simple  Rule  for  the 
Determination  of  the  Boiling  Points  of  Organic  Bodies 
at  Reduced  Pressures.  M.  Wildennann.  Ber.  23, 
1254—1264. 

Is  order  to  see  whether  a  relation  exists  between  the 
pressure  and  the  curves  of  boiling  temperatures  ou  the  one 
hand,  and  the  chemical  nature  of  bodies  on  the  other,  the 
author  lias  compared  20  different  homologous  series,  and 
has  found  that  within  large  limits  of  pressure  the  proportion 
of  the  absolute  boiling  temperature  at  M  mm.  pressure  to 
that  at  X  mm.  pressure  is  almost  the  same  for  all  members 
of  a  homologous  series.  Therefore  the  equation  is  practically 

Tap  Tbp  Tcp 
correct  T  p  =  T  b  p  =  Y~c~P  =  '  where  "'  "'  c  are 
different  members  of  a  homologous  series,  p  and  P  less  and 
higher  pressures.  This  formula  shows,  first  that  T  a  p  = 
T  a  P  x  D,,  viz.,  that  the  absolute  boiling  temperature  of  a 
body  at  a  lower  pressure  p  is  equal  to  its  absolute  boiling 
temperature  at  a  higher  pressure  P  multiplied  by  Du  or  by 

the  proportion  r„  ,  p,  which  may  be  calculated  from    any 

other  member  of  the  same  homologous  series.  Secondly, 
T  »  p  :  T  bp  =  T  a  P  :  T  b  P,  viz.,  the  relating  of  the 
absolute  boiling  temperatures  of  two  members  of  a  homo- 
logous series  is  almost  the  same  at  any  pressure  (between 
12  mm.  and  2  atmospheres).     Thirdly — 

T  a  p  -  _Ta  p       Tap        T  b  p 
T  6  P  -  Tbp  ~  T  aP  ~  T  /,  1" 

viz.,  the  difference  of  temperatures  between  two  boiling 
points  of  a  member  of  a  homologous  series  at  two  different 
pressures  is  to  the  corresponding  difference  of  temperatures 
of  auother  member  as  the  absolute  boiling  temperatures  of 
these  members  are  to  each  other  at  a  pressure  of  AI  mm. 

The  author  shows  that  these  formula?  may  be  used  for 
the  fatty  acid  series,  partly  for  the  aromatic  series,  and  also 
for  certain  isomeric  bodies,  such  as  isomeric  acids,  alcohols, 
&c.  He  does  not  claim  for  these  formula!  any  theoretical 
value,  but  lias  given  them  as  mere  rules  for  practical 
application  in  organic  chemistry. — H.  8. 


The  Quantitative  Estimation  of  Furfural dehyde  and 
Penlaylueoses.  A.  Gunther  and  IS.  Tollens.  Ber.  23, 
1751—1752. 

Hitherto  furfuraldehyde  has  been  estimated  by  precipita- 
tion as  hydrofurfuramide  by  means  of  ammonia.  The 
method  sufficed  to  prove  that  very  little  furfuraldehyde  is 
obtained  by  the  distillation  of  the  hexaglucoses  and  their 
derivatives  with  hydrochloric  acid  or  sulphuric  acid,  and 
that  arabinose  and  xylose  yield  about  20 — 30  per  cent,  of 
their  weight  of  furfuraldehyde.  The  method  is,  however, 
far  from  accurate,  and  yields  very  contradictory  results. 

The  authors  have  succeeded  in  improving  the  distillation 
process  with  hydrochloric  acid  so  that  it  yields  constant 
quantities  of  furfuraldehyde,  the  latter  being  estimated 
volumetrically  by  means  of  phenylhydrazine,  using  aniline 
acetate  as  an  indicator.     The  details  will  be  given  in  a  later 


paper.  For  the  present  the  authors  content  themselves  by 
giving  some  of  the  results  obtained  by  the  distillation  of  various 
sugars  with  hydrochloric  acid.  Pure  arabinose  and  xylose 
yield  about  50  per  cent,  of  their  weight  of  furfuraldehyde  ; 
cherry  gum,  15  per  cent. ;  gum  arabic,  14  per  cent. ;  straw 
from  wdieat  and  oats,  13  per  cent, ;  starch  and  sugar,  about 
j  — '.  per  cent.;  vegetable  ivory,  1  per  cent. 

Assuming  that  pentaglucoses  yield  half  their  weight  of 
furfuraldehyde,  it  will  be  seen  that  cherry  gum  contains 
30  per  cent,  of  these  bodies  ;  gum  arabic  28  per  cent. ;  and 
wheat  and  oat  straw,  26  per  cent.  Glycuronic  acid  gives 
40  per  cent,  of  furfuraldehyde,  practically  the  same  as 
arabinose,  whilst  only  a  trace  is  obtainable  from  casein. 

Finally,  the  authors  mention  that  the  non-crystallisable 
levo-rotatory  sugar  which  Bieler  and  Tollens  have  obtained 
from  the  "  fucus "  by  the  action  of  sulphuric  acid,  is 
considered  by  them  to  he  different  from  all  sugars  hitherto 
described,  including  rhamnose. — II.  T.  P. 


An   Adulteration    of  Linseed    Oil.     A.    Aignau.     C'ompt. 

Bend.  HO,  1273—1275. 
A  common  adulterant  of  linseed  oil  is  rosin  oil.  Pure 
linseed  oil  being,  contrary  to  the  assertions  of  some  writers, 
destitute  of  rotatory  power,  rosin  oil  ma}'  he  determined  in 
a  mixture  with  linseed  oil  by  its  action  on  polarised  light. 
The  rotation  is  to  the  right,  and  varies  somewhat  with  the 
kind  of  rosin  oil  that  has  been  used.  If  [a]„  be  called 
the  rotation  observed  in  a  100  mm.  tube,  and  h  the  weight 
of  rosin  oil  contained  in  the  mixture,  the  value  of  the 
latter  is  given  by  the  formula- : — 

h  —  [a]o  ~j  f°r  refined  rosin  oil. 
h  =  [a]     ,.,  f°r  best  white  rosin  oil. 
h  —  [a]  „  —  for  fine  rectified  rosin  oil. 

Tin-  first  is  the  kind  commonly  used ;  a  100  mm.  tube  is 
better  than  one  200  mm.  in  length  on  account  of  the  some- 
what deep  colour  usually  possessed  by  the  oil. 

In  the  case  of  a  paint,  a  quantity  is  shaken  up  with  ether, 
allowed  to  settle,  and  the  rotation  given  by  the  ethereal 
solution   observed   in  a  200  mm.  tube,  the  formula  used 

being  h  =  -j-,jr '     By  evaporating  a  known  quantity  of  the 

ethereal   solution  the  total  weight  of  oil  can  be  obtained, 
ami  thus  the  percentage  of  rosin  oil  readily  calculated. — B.  B. 


New  Process  and  Apparatus  for  Sugar  Factories.     Ding], 
Polyt.  J.  276,  567—572. 

See  under  XVI.,  page  877. 


Erratum. 

This  Journal,  1890,  page  823,  foot  of  column  1  and  top  of 
column  2,  for  "  J.  Bihau  "  read  "  J.  Biban,"  and  for  "  thio- 
sulphate,"  "  thiosulphates,"  and  "  thiosulphuric,"  read 
dithionate,  dithionates,  ami  dithionic  respectively. 
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&t\n  95ookS, 


The  River  Irwell  and  its  Tributaries  (A  Monograph 
on  Eiver  Pollution).  Py  George  E.  Davis  and  Ai.i-ki.ii 
R.  Davis,  Analytical  and  Consulting  Chemists,  Chemical 
Engineers.  Manchester:  John  Heywood,  Deansgate  and 
Ridgefield.     London:  1,  Paternoster  Buildings.     1890. 

Crown  8vo.  volume,  bound  in  cloth,  price  2s.  Gd.  A 
work  of  96  pages,  with  map  of  the  whole  of  the  Irwell 
watershed,  li  is  the  outcome  of  numerous  analyses  made 
in  the  laboratory  of  the  authors,  and  it  is  claimed  that 
though  mi  several  occasions  isolated  analyses  have  been 
published  of  various  parts  of  the  river,  yet  never  before  lias 
a  complete  account  been  given  of  the  watershed.  The  book 
is  divided  into  eight  chapters,  preceded  by  the  map  of  the 
watershed,  on  which  is  marked  the  principal  towns  and  the 
position  and  name  of  every  contributing  stream  and  brooklet 
of  importance. 

Following  the  "  Introduction,"  which  gives  an  accurate 
account  of  the  Irwell  and  tributaries,  and  an  explanation  of 
the  principal  items  of  the  analyses,  we  find  a  chapter  devoted 
to  the  Irwell  at.  Throstle-Nest  Weir,  which  is  further 
summarised  on  page  22.  Then  comes  the  Irwell  up  stream 
as  Chapter  111.,  in  which  we  find  full  analyses  of  the 
Medlock,  Irk,  Koch,  Croal,  Tottington  Brook,  Holcombe 
Brook,  River  Ogden,  Limey  Water,  and  Whitewell  Brook, 
taken  at  their  points  of  confluence  with  the  Irwell.  The 
effect  of  drought  is  plainly  set  out  in  Chapter  IV.,  a  chapter 
full  of  interest  to  sanitarians,  especially  as  regards  the  table 
on  page  44,  where  the  various  tributaries  at  their  points  of 
confluence  with  the  Irwell  are  compared  with  the  Leeds  and 
Salford  sewage.  The  Tributaries  in  Flood  form  the  sub- 
ject-matter of  Chapter  V.,  while  Chapter  VI.  is  devoted  to 
an  analysis  of  the  source  of  each  tributary.  Pages  66,  67, 
and  68  contain  three  tables,  setting  forth  a  comparison  of 
the  sources  of  the  various  tributaries,  with  their  normal  flow 
at  point  of  confluence  with  the  main  stream,  showing 
thereby  the  extent  of  the  pollution  which  each  has  suffered 
during  its  flow.  Chapter  VII.  deals  with  the  various  pollu- 
tions, while  Chapter  VIII.  describes  with  minuteness  the 
methods  that  have  been  followed  in  performing  the  analyses 
recorded  in  the  work.  It  is  something  for  the  Manchester 
local  authorities  and  manufacturers  to  know  that  the  drought 
flow  of  the  Irk,  Medlock  and  Tottington  Brook  is  excelled 
in  purity  by  the  Leeds  sewage. 


Db.  .1.  Prick'8  1'iiYsiKAi.isi'iiK  TiaiiMK.  Speciell 
Anleitung  zur  Ausfiihruug  Physikalischer  Demonstra- 
tionen  mad  zur  Herstellung  von  Physikalischen  Demons- 
trations-Apparaten  mit  moglichst  einfachen  Mitteln. 
Sechstd  umgearbeitete  und  vermehrte  Auflage,  von 
Da.  Otto  Lliimann,  Professor  der  Physik  an  der 
technischen  Hochschule  in  Karlsruhe.  In  zwei  Banden  : 
luster  Hand.  Braunschweig.  Dunk  und  Verlag  von 
Friedrich  Vieweg  und  Sohn.  London  :  II.  Grevel  &  Co., 
33,  King  Street,  Coveut  Garden.      1890. 

Hi  n\n  \cilume,  in  paper  cover,  price  la.v.,  containing 
Preface,  Table  of  Contents,  and  Text  covering  7'J.J  page8. 
The  text  is  illustrated  with  708  excellent  engravings.  The 
purpose  of  the  book  as  stated  in  the  preface  is,  "  In  the 
first  filtire,  to  serve  as  a  Guide  in  the  carrying  out  of 
Experiments  in  Physics,  and  to  supply  details,  attention  to 
which  will  ensure  their  success,  as  well  as  to  discuss  the 
construction  and  treatment  of  apparatus;  and,  in  the 
second  place,  general  direction  and  met  hods  will  he  given 
for  preparing  most  of  the  apparatus  in  the  cheapest  and 
most  efficient  manner."  The  work  is  complete  in  two 
volumes,  and  hence  the  alphabetical  index  will  only  appear 
in  the  second  volume,  yet  in  the  press. 

The  first  part  is  devoted  to  the  treatment  of  apparatus 
in  general,  and  may  be  regarded  as  a  treatise  on  the 
carrying  out  of  some  of  the  more  frequently  occurring 
pieces  of  work  in  the  physical  laboratory. 

Chap.  I. — Ou  the  arrangement  of  the  department  ami 
treatment  of  apparatus  generally.  Chan.  II. — The  cleaning, 
repairing,  and  setting  up  of  apparatus. 

The  second  part  is  a  treatise  on  individual  experiments 
in  physics. 

Chap.  I. — Experiments  on  the  equilibrium  of  forces — A. 
Solid  bodies.  B.  Liquids.  C.  Gases.  Chap.  II. — Experi- 
ments on  heat — A.  The  change  of  state  of  bodies  by  beat. 
Chap.  III. — Experiments  in  dynamics  and  thenno-dyna- 
mics — A.  The  movements  of  solid  bodies.  B.  The  move- 
ments of  liquids.  C.  The  movements  of  gases.  I>.  Experi- 
ments in  conduction  of  heat. 


I  i  i  i  i  i.-.i-i  'in  mi.  u.  Analysis.  By  Edgar  F.  Smith, 
Professor  of  Analytical  Chemistry,  University  of  Pennsyl- 
vania. Philadelphia:  1*.  Blakiston,  Son,  and  Co.,  1012, 
Walnut  Street.  Loudon  :  H.  Grevel  and  Co.,  33,  King 
Street,  Covent  Garden.     1890. 

Small  12mo.  volume,  bound  in  eloth,  and  containing 
Preface,  Table  of  Contents,  List  of  Abbreviations,  and  subject- 
matter  covering  113  pages,  terminating  with  an  alphabetical 
index.  The  text  is  embellished  with  25  woodcuts.  Price 
one  dollar. 

The  work  is  subdivided  as  follows:  —  INTRODUCTION. 
Action  of  the  Elei  cric  Current  upon  Acids  and 
Salts.  Ohm,  Volt,  Ampere.  SOURCES  OP  ELECTRIC 
Current: — Grenet  battery.  Leclanche  cell,  Daniel  cell. 
Meidinger  ell,  Crowfoot  cell,  Bunsen  and  Grove  batteries, 
Magneto-electric  machines,  Storage  cells.  Thermopile. 
Reduction  or  the  Current  :  —  Rheostat,  Resistance 
trim.'.  Measuring  Currents:  —  Voltameter,  Ampere- 
meter. Historical  Sketch.  Special  Part  : — 1.  Deter- 
mination of  the  Mei, ils.  •_'.  Separation  of  the  Metals. 
3.  Oxidations  by  means  of  the  Electric  Current. 


Die  Farbenreactionen  der  Kohlenstoppverbindi  ngen. 
Fur  Chemische,  Physiologische,  Mikroeheinis.he,  liota- 
nische,  Medicinische,  und  Pharmakologische  Untersueh- 
ungen,  bearbeitet  von  Dr.  Emil  Nickel.  Zweite  umgear- 
beitete, vermehrte  und  erweiterte  Auflage.  L890.  Berlin: 
W.  Verlag  von  Hermann  Peters.  London:  II.  Grevel 
and  Co.,  33,  King  Street,  Covent  Garden. 

Small  8vo.  volume,  in  paper  cover,  and  a  considerable 
enlargement  of  the  first  edition.  It  contains  Prefaces  to  the 
Brst  and  second  editions,  Table  of  Contents,  Text  covering 
121  pages,  and  an  Alphabetical  Index  of  Subject-Matter 
and  Authors.  The  subject  is  divided  for  treatment  as 
follows: — 

Purr  I. —Colour  reactions  with  aromatic  substances. 
Chap.  I. — Colour  reactions  with  nitrous  acid  and  its  deriva- 
tives, with  exclusion  of  azo  colour  formation.  Chap.  II. 
— Colour  reactions  with  nitric  acid.  Chap.  Ill — Colour 
reactions  with  formation  of  azo  colours,  ('hap.  IV. — 
Colour  reactions  with  formation  of  tripheuyl  -  methane 
colours  and  analogous  compounds.  Chap.  V. — Colour 
reactions  with  the  aid  of  iron  salts  and  chromic  acid  salts, 
('hap.  VI. — Conclusions  derived  from  Part  I. 

Part  II. — Colour  reactions  without  participation  of  sub 
Stances  containing  the  benzene  nucleus,  and  colour  reactions 
of  unknown  character.     Chap.  VII. — Colour  reactions  with 
members  of  the  cyanogen  group.     Chap.   VIII. — Colour 

reactions  with  formation  of  Murcxidc  and  similar  colouring 
matters.  Chap.  IX. — Colour  reactions  with  formation  of 
colours  of  inorganic  character. 
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aTratir  Krport. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.) 
The  Netheriahds. 

Classification  of  Articles  in  Customs  Tariff. 

According  to  the  Moniteur  Belye  for  the  17th  July,  the 
following  decisions  affecting  the  classification  of  articles  in 
the  Netherlands  Customs  tariff  have  recently  been  given  by 
the  Customs  authorities  of  that  country  : — 

Carbolic  acid  and  creosote,  raw  or  refined,  are  taxed  as 
oils  not  specially  distinguished,  at  the  rate  of  0-55fl.  per 
100  kilos.  Products  known  under  the  name  of  carbolineum, 
guaiacol,  creosol,  creoliue,  and  creoliue  powders  are  liable 
to  the  same  duty. 

United  States. 

Recent  Customs  Decisions. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Customs  tariff,  and  the  application  of  the 
Customs  law  of  the  United  States,  have  recently  been  given 
by  the  United  States  Customs  authorities  : — ■ 

A  weak  solution  of  peroxide  of  hydrogen  in  water  not 
similar  to  bleaching  powder  either  in  material  or  quality, 
being  similar  to  such  powder  only  as  to  some  uses  to  which 
it  ma}-  be  applied,  is  dutiable  as  prescribed  by  paragraph  92 
for  chemical  compounds  not  otherwise  provided  for  at  the 
rate  of  25  per  cent,  ad  valorem. 

( lertain  alizarine  gray  is  dutiable  at  the  rate  of  35  per 
cent,  ad  valorem,  under  the  provision  in  T.I.,  82,  for  "  all 
coal  tar  colours  or  dyes,  by  whatever  name  known." 

Cue  of  Good  Hope. 
Modification  of  Customs  Regulations. 

By  virtue  of  section  5  of  the  Customs  Union  Tariff  Act 
of  1889,  the  Governor  has  directed  it  to  be  notified  that 
from  and  after  8th  August  last  rebate  to  the  extent  shown 
in  the  schedule  below,  shall  be  granted  in  respect  to  such 
articles  as  are  in  the  said  schedule  whenever  any  such 
articles  shall  be  removed  overland  to  ltritish  liechuanaland 
and  the  South  African  Kepublic,  provided  that  such  articles 
shall  only  be  removed  in  accordance  with  such  regulations 
as  the  Governor  may  from  time  to  time  prescribe. 

SCHEDUI  B. 


Articles. 


Rebate 

to  be 

Granted. 


£  s.  d. 

Brass  in  bars,  for  every  100?.  in  value  12  o  0 

Candles,  per  lb 0  0  15 

Copper,  per  100?.  in  value 12  0  » 

Dynamite,  per  lb o  0  2 

India-rubber,  unmanufactured,  per  100?.  in 

value 12  0  0 

Oil,  paraffin  and  linseed,  per  Imp.  trail 0  0  9 

Oil,  other  than  preceding  (not  chemical, 

essential,  orperfumed),  for  every  Imp.  galL  0  0  6 

Do.  {chemical,  essential,  or  perfumed),  for 

every  1002.  in  value '  10  o  o 

Rosin,  for  every  100?.  in  value 5  0  0 

Salt,  per  ton  of  2,000  1b ,  0  8  C 


Duty  less 

Rebate 

to  be  Paid. 


£   s.   d. 
Nil. 

0    0    1 

Nil. 

0    ii    1 

Nil. 

0    0    3 

0    0    G 


5    0 

5    0 
0  .  1 


Schedule  — cont. 


Article* 


Rebate        Duty  legs 

to  be  Rebate 

Granted,     to  be  Paid. 


Soap,  per  100  lb 

Soda,  caustic,  for  every  1002.  in  value 

Turmeric,  per  100  lb 

Turpentine,  per  Imp.  gall 

Varnish,  per  Imp.  gal! 

Vinegar,  per  Imp.  gill 


£    s.    d. 
0    3    3 

5     0     0 

£ 

IJ 

0 
0 
0 
0 

s. 
0 

0 

1 

0 
0 

0 

d. 

0 

o  o  io 

0    0    0 

n    .i 

2 

G 

1 

Gold  Coast. 

Customs  Tariff. 

The  following  is  a  statement  of  some  of  the  rates  of  duty 
now  levied  on  articles  imported  into  the  Gold  Coast : — 

The  undermentioned  pay  10  per  cent,  ad  valorem  : — 
Kerosene  and  other  illuminating  oils,  perfumery,  soap,  sugar, 
and  all  other  goods  not  enumerated  and  unexempted. 

The  following  are  admitted  free : — Acids,  blue  indigo, 
candles,  chemicals,  drugs  and  medicines,  filters,  india-rubber, 
scientific  instruments,  matches,  oils  (except  kerosene  and 
other  illuminating  oils),  paints,  pitch  and  tar,  quicksilver, 
salt*,  spirits  (methylated,  unfit  for  drinking),  and  tallow. 


FXT/IACTS  FROM  DIPLOMATIC  AND 

CONSULAR  REPORTS. 

Egypt. 

Drugs,  Sec,  Imported. 

The  following  gives  au  idea  of  the  business  which  is  done 

with  Egypt  through  Alexandria  in  a  few  of  the  staples  oC 

our  trades  : — ■ 


1888. 


Articles. 


I 

.Quantity.    Value. 


Quantity. 


Olive  oil 

Perfumery     and      chemical 
products 

Soap Lbs. 

Colours  and  dyes  other  than 
indigo 

Spices 


7,520,992 


tii.-,,s:;0 

98,083 

70,313 

61,102 
56,483 


Value 


«,S  17,729 


£ 
88,890 


89,722 
72,179 

■43,396 
44,392 


Gum  Arabic. 
The  exports  of  this  once-important  article  are  now  almost 
nil,  having  steadily  declined  since  1884,  when  the  total 
exports  amounted  to  131,000/.  Large  quantities  of  gum 
arabic,  ivory,  and  other  valuable  products  are  rotting  away 
in  the  Soudan,  where  there  is  no  possibility  of  exporting  or 
properly  storing  them. 

Petroleum. 

There  was  a  considerable  increase  iu  the  imports  of  petro- 
leum, the  total  value  amounting  to  181,291/.,  against 
118,236/.  in  1888.  The  market  was,  however,  overstocked. 
The  use  of  petroleum  has  gradually  spread  throughout 
Egypt,  and  has  recently  been  adopted  by  the  Arabs  as  far 
south  as  Wady  Haifa,  where  it  was  previously  almost 
unknown.  Russian  oil,  on  account  of  its  cheapness,  has 
now  almost  driven  American  oil  out  of  the  market,  and, 
owing  to  the  higher  price  of  the  latter,  there  are  instances 
of  the  sale  of  Russian  oil  as  American,  the  trade-marks 
being  imitated. 
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Germ  kxr. 

Chemicals. 

Our  Consul  at  Fraukfort-on-Miiin  reports  that  business  in 
chemicals  showed  a  decided  improvement  in  the  latter  halt' 
of  1889.  The  chemical  industry  was  but  little  affected  by 
foreign  competition,  and  according  to  the  report  of  the 
Chamber  of  Commerce,  some  German  chemicals  have  even 
got  the  start  of  English  makers,  although  certain  English 
chemicals  still  rule  the  market,  and  will  maintain  their 
position  for  a  long  time  yet.  The  trade  in  pharmaceutical 
preparations  was  very  satisfactory  in  the  last  quarter  of  the 
year,  the  demand  having  increased,  and  the  profit  was  fair. 
In  quinine  most  sales  wore  made  by  agents,  who  successfully 
competed  with  the  manufactories.  During  the  influenza 
epidemic  this  article  and  similar  preparations,  such  as 
antipyrin,  pheuacctine,  antifebrin,  &e.,  were  consumed  to 
such  an  enormous  extent  that  the  manufacturers  and  dealers 
were  unable  to  satisfy  the  demands. 

Cocoa  Butter. 

The  manufacture  of  cocoa-butter  at  Mannheim  was  less 
remunerative  in  1889  than  usual,  owing  to  a  deficiency  of 
raw  material ;  nevertheless,  the  industry  may  be  said  to  be 
prospering,  having  reached  a  production  of  6,000  lb.  a  day. 

Italy. 

Lemon  Juice. 

The  Palermo  trade  in  lemon  juice  lias  increased  by 
5,312/.,  there  having  been  an  augmented  demand  from  France 
and  Great  Britain,  the  two  principal  markets  for  this 
product.  France  took  4,800/.,  against  1,186/.  in  1888. 
Great  Britain  raised  her  demand  of  2,115/.  in  1886,  to 
3,212/.  in  1889. 

Sulphur. 

The  Consul  at  Catania  reports  that  the  exportation  of 
sulphur  underwent  a  decrease  of  9,133  tons  as  compared 
with  1888,  but  the  demand  became  active  about  the  latter 
part  of  December  for  shipment  in  January  and  February  of 
the  present  year.  Prices  are  improving.  Sulphur  is  looked 
upon  as  the  most  important  and  conspicuous  of  Sicilian 
products,  and  forms  the  essential  resource  of  the  island, 
being  exported  to  all  parts  of  the  world,  A  new  system  of 
fusing,  requiring  no  heavy  expenses  of  plant  and  no  skilled 
assistance,  has  lately  been  introduced  by  Senor  Lion  Gil  y 
Kuiz,  engineer  of  the  Royal  Corps  of  Engineers  in  Spain, 
who  first  introduced  it  three  years  ago  in  the  mines  of  Bueu 
Viento  Corre,  belonging  to  a  company  in  Almeria  (Spain), 
where,  after  several  trials,  it  obtained  a  brilliant  success. 
Seiior  Gil  went  to  Sicily  last  autumn,  seeking  a  larger  field 
of  operation  for  his  invention,  and,  at  his  own  expense,  he 
planted  one  of  his  furnaces  on  the  Mngha  mine,  where 
several  experiments  took  place,  resulting  in  a  saviug  of 
29  per  ceut.  of  sulphur  as  compared  with  the  old  mode  of 
fusing  through  the  Calchrone.  Referring  to  "  an  idea  which 
has  found  its  way  that  Sicilian  sulphur  is  sooner  or  later 
doomed  to  be  excluded  from  foreign  markets,"  owing  to  the 
recovery  of  sulphur  by  the  "  Chance  process,"  the  Consul 
states  that  Sicilian  sulphur,  as  regards  quantities  exported, 
has  not  suffered  from  it,  and  he  adds  that  "  Professor 
Travaglia,  of  the  Mining  School  of  Caltanisetta,  a  gentleman 
more  than  competent  in  the  matter,  attaches  no  importance 
to  the  Chance  process  for  obtaining  sulphur,  and  is  confident 
that  Sicilian  production  will  still  have  its  markets."  Professor 
Travaglia  might  change  his  opinion  if  he  took  a  summer 
holiday  round  about  our  alkali  works  in  England. 


During  1889  alone  34  new  factories  have  been  established. 

The  export  from  Stockholm  compared  with  the  export  of 
last  year  shows  an  increase  of  6,617  cwt.,  or  about  eight 
times  the  quantity  then  exported.  The  export  of  the  whole 
of  Sweden,  which  in  1872  only  amounted  to  114,000  cwt., 
amounted  during  1889  to  more  than  988,000  cwt.  The  prices 
have  been  constantly  declining,  but  new  and  improved 
methods  in  a  like  proportion  lowered  the  working  cost,  and 
several  factories  have  shown  excellent  results  during  latter 
years,  A  great  number  of  the  factories  have  been  started 
at  places  where  the  iron  manufacture  has  proved  a  failure, 
The  present  improvement  in  the  latter  trade,  and  the  heavy 
increase  in  the  price  of  oharcoal,  may,  however,  cause  a 
decline  in  the  wood-pulp  trade. — (No.  772,  Foreign  Officii 
Annual  Series.) 


MISCELLANEOUS  TJIADE  NOTICES. 

Thk  Chemical  Union. 

Nearly  one  hundred  of  the  largest  alkali  makers  were 
present  at  the  meeting  of  the  alkali  trade,  called  at  Liverpool, 
on  Friday,  11th  September,  at  the  instance  of  the  promoters 
of  the  Chemical  Union. 

The  chairman  opened  the  proceedings  by  giving  a  resume 
of  the  labours  of  the  committee  from  the  time  of  the  incep- 
tion of  the  scheme  to  the  present.  A  proof  prospectus  was 
handed  to  each  member  of  the  trade  present,  from  which  it 
was  gathered  that  the  capital  of  the  Union  is  to  be  eight  and 
a  half  millions  sterling,  of  which  seven  millions  is  set  against 
works,  plant,  land  and  buildings,  and  one  and  a  half  millions 
for  stocks  and  working  capital. 

The  capital  of  the  Union  will  be  allotted  as  follows  : — 
Two-and-a  half  millions  in  5  per  cent,  debentures. 
Three  millions  in  7  per  ceut.  preference  shares. 
Three  millions  in  ordinary  shares. 

It  is  understood  that  the  vendors  have  agreed  to  take 
70  per  cent,  of  the  purchase  money  in  shares,  so  that  it  is 
quite  possible  that  the  public  may  experience  a  difficulty  in 
obtaining  the  allotment  of  any  ordinary  shares. 

The  chairman  stated  that  the  committee  had  come  to  the 
conclusion  to  issue  the  prospectus  themselves,  without  the 
assistance  of  any  financial  intermediary.  They  were  confi- 
dent of  success,  and  he  mentioned  that  five  firms, representing 
one  and  a  half  millions  of  capital,  have  stated  their  intention 
of  taking  the  whole  of  the  purchase  money  in  shares,  and  it 
is  understood  to  be  the  intention  of  one  firm  to  apply  for 
100,000/.  more  shares  than  the  amount  of  their  purchase 
money. — Chemical  Trade  Journal. 

The  Alfa  Grass  in  Algeria. 

According  to  recent  statistics  the  yearly  production  of 
alfa  grass  is  about  ten  million  francs,  a  sum  which  could 
easily  be  doubled  or  trebled.  But  owing  to  insufficient 
means  of  transportation,  there  are  in  the  Algiers  department 
alone  over  15,000  acres  of  grass  running  to  waste,  a  loss  of 
120,000  tons,  and  as  much  as  400,000  tons  are  estimated  to 
be,  for  the  same  reason,  lost  in  other  parts  of  the  colony. 
As  it  is,  England  purchases  nearly  four- fifths  of  the  crop, 
and  uses  it  almost  entirely  for  special  qualities  of  paper. 
Of  the  letter  paper  thus  made  much  is  exported  to  France. 
The  printing  paper  is  especially  adapted  to  fine  work  and 
plate-printing.  To  the  use  of  alfa-grass  paper  the  superiority 
of  English  illustrated  periodicals  is  partly  to  be  attributed 
— if  their  French  competitors  are  to  be  believed. —  Chemist 
and  Druggist. 


Wood-Pulp  Industry  of  Sweden. 

Her  Majesty's  Consul  at  Stockholm,  in  his  last  report  on 
the  trade  of  that  capital,  says  that  the  manufacture  of  wood- 
pulp  as  a  natural  product  of  the  couutry  has  of  late  become 
one  of  the  most  important  export  trades  of  Sweden.  At 
present  there  are  somewhat  more  than  120  wood  pulp 
factories  in  Sweden,  of  which  about  half  that  number  have 
been  started  during  the  last  three  years. 


Mineral  Resources  of  Uruguay. 

The  South  American  Journal  for  the  9th  August  contains 
the  following  information  extracted  from  the  Anuario 
Estadistico  of  the  Republic  of  Uruguay  for  the  year  1888 
on  the  subject  of  the  mineral  resources  of  that  State : — 

This  soil  is  very  rich  in  minerals,  metals,  clay,  and  com- 
bustible minerals.  Gold,  silver,  copper,  iron,  tin,  and 
mereury,  are  found  among  the  first.     Granite,  mica,  felspar, 
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various  and  precious  agates,  calcareous  stoue,  mountain-rock 
crystal,  marble  of  different  colours,  slate,  lithographic  stones, 
alum,  gypsum,  cobalt,  calcareous  cement,  lodestone,  marble 
basalt,  and  columbite  of  great  value,  discovered  by 
Mr.  Lettson.  A  quantity  of  flints  and  crystallisations 
similar  to  rubies,  topaz,  zirconite,  and  emerald,  which  appear 
in  glittering  points  in  pyramidal  shapes,  are  found  in 
abundance  in  our  mineral  kingdom.  The  mineralogist, 
Henry  Petivenit,  found  gold,  topaz,  and  diamonds,  in  the 
Eiver  San  Francisco,  which  runs  through  Minas,  and 
Mr.  Lettson,  gold  in  the  departments  of  Salto  and 
Taeuarembo. 

From  1852  up  to  date,  several  mines  were  denounced,  and 
samples  of  minerals  were  extracted  from  Godoy,  Barriga 
Negra,  San  Fraucisco  de  Minas,  Arapey,  Chico,  Acegua, 
and  other  places. 

The  working  of  a  lead  mine  was  tried  in  Soldado,  depart- 
ment of  Minas,  and  at  present  a  French  company  works  the 
gold  mines  of  Cunapiru  in  the  auriferous  region  of  the 
department  of  Taeuarembo.  Another  company  works  a 
copper  mine  in  the  department  of  Maldonado. 

In  the  hills  of  Arequita,  1'enitentes,  Campanero,  Mahoma, 
and  Marincho,  since  last  century  the  existence  of  gold  has 
been  ascertained. 

Gold  in  veins  is  found  in  quartz,  and  also  ill  nuggets. 
By  the  source  of  the  Arapey  and  Guequay  rivers,  and 
especially  of  the  Catalan  and  Pintado,  begins  the  region  of 
the  quartz  stone  and  agates,  amethysts,  and  glittering  flints. 

Black  basalt  is  plentiful  in  the  hills  of  Hades  and  in  the 
vales  of  Cuareim  and  Artigas,  and  on  the  shores  of  Invernada. 
Calcareous  stone  is  also  very  plentiful,  especially  in  the 
department  of  Minas,  Maldonado,  Florida,  and  Isla-Mala. 
Marble  is  found  in  the  two  first  departments.  It  is  not  rare 
to  find  calcareous  cement  on  the  left  shore  of  the  River 
Brujas  and  on  the  sides  of  the  Cerro  of  Monte  Video  ;  the 
stones  which  were  employed  in  the  construction  of  the 
porticoes  of  the  old  city  and  Cabildo  were  extracted  there- 
from. Granite  is  predominant  in  these  deposits.  The 
felspar  in  the  samples  extracted  from  the  hills  of  San  Jose, 
in  Estanzuela,  and  near  the  Aguada,  is  of  pale  white  or 
alabastrous,  rose  or  darkish  yellow  colours.  Mica  is 
generally  black  or  dark  yellow. 

The  Petroleum  Deposits  of  Peru. 

West  from  Greenwich  81  deg.  40  min.,  and  south  of  the 
equator  3  deg.  40  min.,  is  Zorritos,  the  centre  of  the 
petroleum  region  of  Northern  Peru.  Lying  as  it  does  so 
near  the  equator,  it  would  be  supposed  that  the  heat  would 
be  excessive,  but  this  is  not  the  case,  for  at  a  point  a  little 
further  north  commences  the  rainless  region,  and  as  a 
consequence,  the  trade  winds.  These  strong  breezes  are  in 
the  morning,  from  2  o'clock  until  10,  from  the  south- 
east, and  blow  strongly,  changing  at  12  o'clock  to  south- 
west. The  result  is  a  temperature  that  does  not  vary  from 
70  deg.  Fahr.  5  deg.  all  the  year  round.  The  air  is  per- 
fectly dry,  and  the  climate  much  recommended  for  lung 
diseases. 

Abundant  surface  indications  of  petroleum  exist  at  and 
in  the  vicinity  of  Zorritos.  Some  years  since  a  company 
was  formed  to  develop  the  district,  and  they  put  down  some 
four  wells,  the  largest  of  which  produced  16,000  gallons 
daily.  A  refinery  was  built,  and  the  manufacture  of 
kerosene  began.  Lack  of  capital  prevented  a  large  develop- 
ment, and  it  was  not  until  the  property  came  into  the  hands 
of  the  present  owner,  Mr.  Faustino  G.  Piaggio,  that  a 
regular  system  of  work  was  inaugurated,  and  it  is  now  one 
of  the  best  managed  properties  in  South  America.  There 
are  at  present  nine  wells,  and  the  production  is  7,000  eases, 
or  70,000  gallons,  of  refined  kerosene  a  month.  The  specific 
gravity  of  the  petroleum  is  42  deg.,  producing  22  per  cent. 
of  light  products,  29  per  cent,  of  illuminating  oil,  16  per 
cent,  lubricating,  and  33  per  cent,  of  asphalt  or  brea.  The 
crude  petroleum,  as  well  as  the  distillates,  has  a  sweet 
aromatic  odour,  and  differs  in  this  respect  from  many  other 
oils.  A  very  small  quantity  of  acid  is  used  in  treating 
the  kerosene,  owing  to  the  absence  of  paraffin,  and  2  lb. 
to  3  lb.  of  acid  is  quite  sufficient  for  the  purification  of 
40  gallons  of  kerosene.  The  property  lies  on  the  shore 
of  the  Bay  of  Zorritos,  consisting  of   54   perteneucias,   or 


2,160,000  square  metres,  having  an  extension  along  the 
coast  of  10,800  metres.  All  of  this  large  tract  has  surface 
indications,  while  the  geological  formation  is  all  that  could 
be  desired,  the  anticlinal  being  formed  by  the  shore  range 
of  the  Andes.  The  port  is  smooth  and  deep,  a  small  railway 
connects  all  the  offices  and  shops  with  the  wharf,  and  the 
different  departments  are  in  communication  with  the  principal 
office  by  telephone.  No  attempt  has  yet  been  made  to 
introduce  the  residuum,  after  extracting  the  kerosene,  as  a 
combustible  for  steamers,  &c.  Good  coal  is  never  lower 
than  15  silver  soles  a  ton,  and  it  has  been  demonstrated 
beyond  a  doubt  that  three  barrels,  or  120  gallons,  of  oil  is 
equivalent  to  a  ton  of  the  best  coal.  Not  only  would  it 
seem  that  the  steamers  on  this  coast  would  use  petroleum 
as  a  fuel,  but  the  immense  saltpetre  districts  of  Arica, 
Tarapaca,  and  Antofagasta  would  be  large  consumers,  once 
assuring  them  of  a  supply.  Mr.  Piaggio  has  not  been  able 
to  extend  this  branch  of  the  business,  as  it  requires  another 
capital  and  other  direction  to  carry  it  through.  Attention 
is  being  called  to  Northern  Peru,  and  irrigating  companies 
are  being  formed.  Mines  are  being  developed,  and  it  looks 
as  though  a  new  era  had  commenced  for  that  country. — 
Engineering. 

The  Production  op  Quicksilver. 

The  following  statistics  of  the  production  of  quicksilver 
in  the  world  have  been  published  by  the  Statistical  Depart- 
ment of  the  United  States,  the  quantities  being  in  flasks  of 
about  76  lb.  each  :  — 




United  States. 

Spain,  Austria, 
and  Italy. 

Total. 

18S1 

60,851 

60.082 

120,933 

1883 

■10,725 

08,391 

115,119 

1885 

32.073 

00,281 

98,351 

1887 

33,700 

75.027 

l»s,7S7 

1889 

26,464 

71,772 

101,230 

From  these  figures  it  will  be  seen  that  the  production  of 
America  is  diminishing  both  actually  and  proportionately, 
as  10  years  ago  it  was  about  one-half,  whereas  now  it  is 
little  over  one-fourth  of  the  whole. — Industries. 

Discovery  op  Quicksilver. 

A  fresh  rich  deposit  of  quicksilver,  at  no  greater  depth 
than  three  feet  under  the  surface,  has  recently  been  dis- 
covered at  Mantche,  near  Wippach,  in  the  Austrian  province 
of  Carniola. — Standard. 

Exports  of  Chemicals  from  the  Tyne. 

The  following  are  the  exports  of  chemicals  from  the 
Tyne  for  the  month  of  August  and  corresponding  period  of 
previous  year: — 


Alkuli  and  soda  ash. 
Bicarbonate  of  soda. 
Bleaching  powder  .. 

Manure 

Soda  crystals 

Sulphate  of  soda 

Caustic  soda 

Other  chemicals  . . . . 


1890. 


Tons. 
1,538 


2,018 

8,612 

040 

04 

810 

828 


1889. 


9,811 


Tons. 
1.UI2 

13 

1.11D 

4,486 

793 

63 

2,5 16 


10,113 


—Chemical  Trade  Journal. 
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The  Export  of  Camphor  from  Japan. 

A  great  impetus  was  given  to  the  export  of  camphor 
from  Japan  last  year  by  the  increase  of  prices  in  Europe, 
and  fears  were  entertainer!  that  the  supply  was  being 
exhausted.  Even  if  this  should  be  the  ease  in  sum 
districts,  and  that  it  is  perhaps  so  is  shown  by  the  fact  that 
the  export  is  being  diverted  from  Nagasaki  to  Hiogo,  new 
forests  of  camphor  trees  appear  to  become  available  in 
others  to  an  extent  which  prevents  any  diminution  in  the 
aggregate  export. — Industries. 

The  Cotton-oil  Exports  of  the  U.S.A. 

The  cotton-oil  exports  of  the  U.S.A.  amounted  to 
13,384,385  gallons  (value  5,291,178  dols.)  during  the  year 
ending  June  30th;  that  is.  five  times  as  much  as  was  ex- 
ported the  year  before.  In  1875 — 7G  the  export  was  only 
281,054  gallons. — Chemist  ami  Druggist. 

The  Cultivation  ok  Castor  tin.  ix  Senegal. 

The  French  Moniteur  Qfficiel  du  Commerce  for  August 

11th  publishes  a  report  which  the  French  Colonial  Office 
lias  received  from  M.  Carstaing,  on  the  subject  of  the 
cultivation  of  the  castor-oil  plant  in  Senegal. 

In  June  1888  M.  Carstaing  drew  the  attention  of  the 
Governor  of  the  French  colony  of  Senegal  to  the  advantages 
which  would  accrue  from  the  cultivation  of  the  indigenous 
castor-oil  plant,  particularly  the  species  which  spontaneously 
decorticates  itself  in  the  sun,  and  which  M.  Carstaing  had 
discovered.  The  Government  agreed  to  undertake  experi- 
ments in  this  direction,  and  at  the  end  of  June  1888, 
10,000  seeds  were  sown  in  a  plantation  at  Sor,  near  St.  Louis, 
and  6,500  were  distributed  to  private  persons  to  experiment 
upon,  at  the  public  cost. 

The  extreme  dryness  of  the  climate  had  prevented  the 
success  of  several  other  attempts  of  a  like  kind,  such  as 
those  with  arachides  nuts,  millet,  and  beans.  It  was 
fortunately  found  that  the  castor-oil  plant  was  able  to  resist 
this  obstacle,  and  in  its  first  season  the  plantation  at  Sor 
produced  300  kilos,  of  good  seeds.  In  May  1889  other 
plantations  of  castor  oil  were  founded  at  Dakar-Bango, 
Louga,  Kelle.  and  Thies.  Uy  the  close  of  December  1889 
the  Government  was  able  to  announce  that  these  new  areas 
of  cultivation  had  proved  twice  as  successful  as  any  one 
had  dared  to  hope.  The  plants  had  in  six  months  grown,  at 
Thies  and  elsewhere,  to  a  height  of  from  3  to  4  metres, 
with  a  rich  crop. 

During  the  rainy  reason  of  the  present  year  a  great 
number  of  applications  have  been  made  by  planters  in 
various  parts  of  Senegal  for  seed  of  the  best  quality,  and 
fresh  plantations  have  been  opened,  with  1889  seed,  in 
Bufisque,  Goree,  and  other  places.  It  has  been  so  clearly 
shown  that  the  soil  and  climate  of  Senegal  are  favourable 
to  the  growth  of  the  castor-oil  plant,  that  preparations  are 
being  now  made  for  a  very  wide  cultivation  of  it  throughout 
the  colony  in  February,  March,  and  April  of  next  rear. 
The  principal  difficulty  in  the  way  of  this  new  industrial 
enterprise  is  the  resistance  of  the  natives,  who  cannot  be 
persuaded  that  arachides  nuts  and  castor  oil  can  be 
simultaneously  grown  in  the  same  piece  of  ground.  This 
is  quite  a  mistake,  however:  by  planting  the  eastor-oil 
plants  of  the  first  year  sufficiently  sparsely,  success  is 
certain. 

The  principal  trading  houses  of  Bordeaux  and  Marseilles 
have  promised  to  support  the  colony  of  Senegal  in  the 
cultivation  of  castor  oil,  by  offering  a  market  for  the  pro- 
duct. They  consider  that  the  new  industry  will  prove  a 
source  of  immense  wealth  to  the  colony,  the  present  prices 
bring  highly  remunerative.  The  accident  that  the  crops 
of  arachides  nuts  have  lately  been  a  failure  make  the 
Administration  of  Senegal  only  the  more  anxious  to  secure 
this  new  and  valuable  product  Offers  have  already  reached 
Saint  Louis  from  two  American  houses,  and  it  is  believed 
that  the  colony  will  have  no  difficulty  in  selling  all  that 
it  produces. 

The  numerous  uses  to  which  castor  oil  is  now  put  are 
very  encouraging  to  the  cultivation  of  the  plant.     It  can  be 


utilised,  besides  in  its  medicinal  capacity,  in  dyeing,  soap- 
making,  greasing  machinery,  lighting,  printing,  for  cement 
in  Java,  ami  for  food  in  China.  The  Chinese  boil  it  with 
alum  and  sugar  to  remove  the  bitter  taste. 


HOARD  OF  TRADE  RETURNS 
Summary  of  Imports. 


Month  ended  3ist  August 

1889. 

1890. 

£ 

1.718,133 

4.83,048 
tl7y,5IH5 

4985, 

£ 
1,863,582 

51 1..""  t 

Oils 

Raw  materials   tor  non-textile  in- 

610,873 
4,1*730 

Total  value  of  all  imports  .... 


32,937,"»8 


Summary  op  Exports. 


Metals  (other  than  machinery)  .... 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  value  of  all  exports 


£ 

3,329,143 

£ 
3,629.295 

653,152 

711,201 

2,488,679 

2,836,418 

21,399.507 

22317,609 

Imports  of  Metals  for  Month  ended  31st  August. 


Articles. 


Quantities. 


Values. 


1890.     I      1S89. 


1890. 


Copper : — 

10,518 

4,613 

£ 

89,628 

£ 

84383 

1 1,557 

7,919 

343,114 

L'Ji.i.-^ 

TJnwrought , 

8,136 

8,848 

186,386 

226,434 

Iron  and  steel : — 
Iron  ore  

290,516 

330,913 

22J.92I 

259,422 

Iron  bolt,  bar,  Ac.   „ 

14,050 

9,009 

133,750 

92,038 

Steel,  unwrought. .      „ 

1,199 

768 

8,186 

7,810 

Lead,  pigand  sheet      „ 

11,580 

12.629 

147,437 

164,081 

Pyrites „ 

37,082 

52,770 

65,296 

9G3J| 

77,596 

84,396 

9,108 

11,240 

•js.vj; 
5.077 

45,548 

4,73) 

128,115 

91,4*1 

"11. ".77 

108,090 

Other  articles  ...Value* 

•• 

•• 

8*0,005 

420,576 

Total  value  of  metals 

■• 

" 

1,718,483 

1,868^8> 
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Imports  of  Chemicals  and  Dyestcffs  for  Month 
ended  3  1st  August. 


Articles. 

Quantities. 

Values. 

1889.     i      1890. 

18S9. 

1890. 

Bark  (for  tanners, 
4c.) „ 

Cutch  and  gambier  Tons 
Dyes  :— 

4,396 

35,!>7S 
68,120 

506 
2,564 

744 

1,275 

75,920 

24,681) 

2,408 

4,491 

71,773 
16,434 

165 
2,849 

1,063 

436 

59,675 

25,056 

2,004 

£                £ 
3,392           3,786 

15,154          33,190 
18,058           4,842 

99,507  .     108,122 
3,381               958 
7  4,702          78,973 

25.S02          24,029 
25,753         25,732 
1.1S0            1,340 
8,789         12,482 
1,424               573 
32,419  t        24,490 
21,860          22,330 

Nitrate  of  soda. ...      „ 
Nitrate  of  potash  .      „ 

Other  articles. . .  Value  £ 

116,493  !     121,667 

Total  value  of  chemicals 

•• 

.. 

4S3.048 

514,524 

Imports  of  Oils  for  Month  ended  31st  August. 


Articles. 


Quantities. 


1889. 


1890. 


Cocoa-nut Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

Seed  Tons 

Train.ic Tuns 

Turpentine Cwt. 

Other  articles  . ,  Value  £ 

Total  value  of  oils  . . . 


13,513 
2,155 

86,185 

9,196,189 

1,270 

2,715 

53,464 


12,680 
1,349 

49,292 

11,023,713 

1,670 

1,978 

64,434 


Values. 


1889. 


£ 

2ll,il0-4 

76,2011 

83,545 

256,460 

85,994 

55,743 

stl.v.t 
58,937 


679,506 


1890. 


£ 

17,630 

54,093 
57,578 

25S.245 
43,333 
42,393 

100,550 
66,549 


640,373 


Imports    of    Raw    Materials    for    Non-Textile 
Industries  for  Month  f.nded  31st  August. 


Articles. 


Quantities. 


1889. 


Values. 


Bark,  Peruvian  . .  Cwt. 

Bristles Lb. 

Caoutchouc Cwt, 

>um:— 

Arabic „ 

Lac,  4c „ 


4S.ii;  5,034 

291,914  j      207,675 
13,207         12,296 


4,091 
3,419 


4,383 
2,117 


£ 
17,261 

39,448 

125,996 

14,554 
11,931 


1890. 


£ 

15,661 

28,509 
185,160 

10,557 
9,757 


Imports  of  Kaw  Materials,  &c. — cont. 


Articles. 

Quant  it  ies. 

Values. 

1889. 

1890. 

1889.           1890. 

Gutta-percha 

Hides,  raw: — 
Dry 

Wet , 

7,201 

37,498 

62,669 

996 

2,421 

2,574 
21,435 

3,104 
16,074 
10,497 
93,481 
103,487 
50,273 

287,853 

9011,713 

18,596 

2,200 

4,736 

28,335 

69.S8S 
694 

337 
3,058 
43,312 
2,408 
9,834 
11,384 
134,747 
92,867 
43,881 

248.967 

745.P62 

17,854 

2,479 

£ 

106,173 

92,193 
144,521 

46,375 

16,665 
12,728 
24,989 
30.121 
79,843 
63,492 
17,335 
131,517 
33,858 

808,883 

2,261,512 

62,386 

21,149 

822,898 

£ 
50,709 

74,904 
156,155 
38,043 

1,745 
15,852 
56,198 
24,167 
52,468 
66,378 
33,113 
114,566 
31,911 

596,714 

1,752,316 

59,019 

20,825 

788,101 

Manures : — 

Pulp  of  wood 

Tallow  and  stearin      „ 
Wood:— 

Other  articles. . .  .Value  £ 

•• 

•• 

4,985,328 

4,137,800 

Besides  She  above,  drugs  to  the  value  of  90,995?.  were  imported 
as  against  S0,386f.  in  August  1889. 


Exports  of  Metals  (other  than  Machinery)  for 
Month  ended  31st  August. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

9,882 
47,948 

7,746 
67,409 

£ 
39,981 

106.779 

£ 

37,623 

Copper  :— 
Unwrought „ 

206,443 

35,389 

18,557 

100,099 

67,055 

Mixed  metal ....      „ 

29,216 

30,160 

72,192 

87,876 

.. 

•  • 

220,984 

212,098 

383,337 

345,857 

10S.093 
2,459,212 

100,009 
2,613,662 

2,944 

5,924 

41.S7.I 
81,782 

83,474 

Plated  wares...  Value  £ 

30.967 

Telegraph  wires...      „ 

6,672 

4,421 

9,511 

12,530 

46,452 
31,230 
3,945 

66,821 

55,601 
46,750 

12,252 

Other  articles  . .  Value  £ 

75,985 

•• 

8,329,443 

3,629,295 

G    2 
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Exports  op  Ditros  and  Chemicals  poh  Month   kndkd 
31st  August. 


Quantities. 

Values. 

Articles. 

1SS9. 

1890. 

1889. 

1890. 

504,369 
38,714 

510,113 

150.74S 

89,417 

£ 

i.n.391 

40,318 
174,359 

74,036 
230.348 

£ 
181,  59 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Ol hor articles  ... 

12,631 

181,023 

80,173 
220,206 

Total  value  , 


663,452 


71l,2n| 


Exports  of  Miscellaneous  Articles  for  Month 

ENDED   3  1st   All. VST. 


Quantities. 

Values. 

Articles 

• 

1 

1889. 

1890. 

ls-.l. 

1890. 

£ 

£ 

606,600 

1,078,700 

11.212 

30,129 

Military  stores.. 

Value  £ 

■• 

•• 

83,067 

102,129 

,     Lb. 
Value  £ 

1.231,000 

1,166,800 

21,557 
95,480 

22,480 

1111,293 

.    Tons 
V:ilue  £ 

38,401 

51,308 

74,504 
66^79 

106,031 

Products  of  coal 

33£6fl 

Earthenware  . . 

•  • 

•  • 

173,853 

165,972 

Stoneware 

•• 

•• 

•• 

12,037 

12,099 

Glass  :— 

Putfe 

.  Sq.Ft. 

2111,717 

16,081 

13,563 

Flint 

8,402 

: vr.i 

9.748 
66,690 

19/88 

35,295 

21,103 

Bottles 

32.2S1 

Other  kinds.. 

.       ., 

13,598 

16,983 

11,132 

14,063 

Leather  :— 

Unwrought . . 

■  •       » 

9.S25 

13,452 

91,195 

116,628 

Wrought  .... 

.  Value! 

■  ■ 

•  • 

31.122 

80.281 

4,807 

4,<;ji 

110,986 

Floorcloth  .... 

Sq.  Yds. 

1,218,300 

1,284,300 

60,824 

59,098 

Painters' materials  Val.  £ 

.. 

.. 

121,339 

125.393 

Paper  

..    Cwt. 

74,110 

64,720 

126,684 

114,543 

4,009 

4,836 

81,907 

36,833 

33,8  Ifi 

38,034 

36.333 

38,556 

.. 

2336,418 

Quicksilver. 


Imports. 


August    ... 
Jan.— Aug.. 


1390. 

1889. 

IS". 

1887. 

Bottles. 
1,125 

55,693 

Bottles. 
1,034 

55,790 

Bottles. 
27 

63,462 

Bottles. 

1.2"" 

5«,8si 

Exports. 

August  

Jan.— Aug.. 


5,327 
11,424 


5,376 

H.si> 


S..-W6 
34,750 


11214 
40,3'.>0 


Average  1'riee : 
August  


£    ».  d. 

10    0     0 


£  ».    ./. 

9    (1    6 


£  I.    d. 

7  14    0 


£   s.    ./. 
7    3    6 


iHontblp  patent  list. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 

MACHINERY. 

Applications. 

13,084.    ('.    J.    Curio.     Improvements    in    pyrometer* 

Complete  Specification.     August  20. 

13,127.  T.  Young.  Improvements  in  valves  for  corrosive 
and  other  fluids.     August  21  . 

13,284.  J.  Foster.  Improvements  in  and  relating  to 
evaporating  apparatus.     August  23. 

13,322.  H.  Harburn.  Evaporating  and  distilling  liquids, 
which  he  proposes  to  call  Harburn's  patent  cyclone  evapo- 
rator and  distiller.     August  2j. 

13,390.  J.  Batten.  Improvements  in  or  relating  to  re- 
generating Furnaces.     August  26. 

13,930.  H.  E.  Newton.— From  W.  J.  Maedonagh,  It.  Rook, 
W.  Wood,  C.  S.  Wilkinson,  .1.  Plummet,  and  R.  B.  Wilkin- 
son. An  improved  appliance  for  injecting  liquid  and 
gaseous  fuel  into  furnaces.  Complete  Specification.  Sep- 
tember 4. 

14,051.  11.  Ronart.  Improvements  in  sterilising  water 
and  other  liquids  and  apparatus  therefor.     September  6. 

14,059.  II.  E.  Hansen.  Improvements  in  apparatus  for 
the  complete  evaporation  of  solutions.  Complete  Specifica- 
tion.    September  6. 

14,n7.">.  .1.  A.  <  >nuc.  Improvements  connected  with 
refrigerating  apparatus  or  machinery.     September  B. 

14,104.  II.  C.  Shaw.  Improvements  in  or  relating  to 
furnaces  or  apparatus  for  heating  boilers,  evaporating  pans, 
nnd  other  structures.     September  8. 

14,140.  W.  Orr  and  P.  S.  Brown.  Improvenn nN  in  the 
construction  of  lead-lined  metallic  boxes,  tanks,  drums, 
and  other  vessels.     September  9. 

14,240.  W.  L.  Wise.— From  T.  L.  Stephanon,  Mauritius. 
Improvements  in  furnaces.     September  10. 
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14,244.  W.  Barnes  and  E.  M.  Clymcr.     Improved  means 
for  feeding  coal  to  furnaces.     September  10. 
14,;!70.  A.  Dannenberg.     See  Class  II. 
14,380.  L.  Johnstone.     See  Class  IX. 


Complete  Specifications  Accepted.* 
1889. 

14,338.  C.  A.  Sahlstrom  and  J.  C.  Bromlield.  Furnaces 
for  burning  liquid  fuel.     September  17. 

14,736.  G.  F.  Kedfern. — From  W.  P.  Abell.     Centrifugal   I 
machines.     September  17. 

16,295.  E.  Gregory.  Apparatus  for  controlling  the  cold 
air  supply  to  furnaces,  &c.     September  3. 

16,320.  J.Price.  Apparatus  for  distilling  and  condensing 
solutions.     September  10. 

16,863.  A.  H.  Hohson.  Apparatus  for  making  extracts, 
aud  treating  soluble  substances  by  steam  pressure  and  heat. 
September  3. 

16,997.  A.  Lege,  C.  A.  Remane,  and  A.  T.  Job.  Air  and 
vacuum  pumps.     September  17. 

17,018.  W.  K.  Bruce.     Vacuum  pans.     August  27. 

18,324.  W.  W.  Bengough.  Apparatus  for  heating, 
evaporating,  and  condensing.     September  10. 

18,528.  H.  H.  Lake. — From  La  Societe  Anonyine  des 
Parfums  Naturels  de  Cannes.  Method  and  apparatus  for 
the  lixiviation  of  various  materials.     September  17. 


1890. 

8544.  W.    11.   Johnson    and   C.    C.    Hutchinson.     Filter 
presses.     September  3. 

10,172.  II.  von  Bayer.     Method  aud  apparatus   for  pro- 
ducing cold.     August  27. 

11,246.  J.    Klein.       Process    and    apparatus    for    cooling 
Squids  by  means  of  air.     September  10. 


13,574.  B.  H.  Thwaite.  Improvements  iu  methods  of 
producing  combustible  gases  for  heat  and  lighting  purposes, 
and  in  apparatus  therefor.  Complete  Specification. 
August  29. 

13,767.  J.  Gridley.  Improvements  in  and  relating  to  the 
treatment  of  wood,  rendering  the  same. highly  inflammable. 
Complete  Specification.     September  2. 

13,962.  F.  S.  Craig  andW.  J.  Cowden.  Improved  patent 
fuel.     September  5. 

14,052.  L.  II.  Armour.  Improvements  in  means  em- 
ployed in  the  manufacture  of  hard  coke,  the  distilling  of 
shale,  the  washing  of  ores  or  other  operations  wherein 
carbonaceous  matter  is  subjected  to  the  action  of  hint. 
September  6. 

14,109.  J.  A.  Rossitcr.  Improved  means  for  generating 
heat.     September  8. 

14,112.  S.  A.Johnson.  Improvements  in  effecting  the 
combustion  of  fuel,  and  prevention  of  smoke  in  steam  boilers, 
also  applicable  for  domestic  fire-grates.     September  8. 

14,115.  H.  H.  Lake. — From  J.  Lundstrom  and  Co., 
Sweden.  Improvements  in  the  manufacture  of  artificial 
fuel.     September  8. 

14,122.  E.  P.  Jarrard.  Improvements  in  or  pertaining  to 
lighting.     September  9. 

14.297.  G.  Webb.  Improvements  in  carburettors.  Sep- 
tember 1 1 . 

14.298.  G.  Webb.  A  new  or  improved  process  and 
apparatus  for  supplying  gas  lighting  in  a  portable  form  to 
railway,  omnibus,  and  other  vehicles,  and  for  other  purposes. 
September  11. 

14,370.  A.  Dannenberg.  Improvement  in  the  methods  of 
firing  of  periodically  and  continuously  worked  chamber  aud 
annular  furnaces.     Complete  Specification.     September  11. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

13,033.  F.  Lennard  and  F.  \V.  Harding.  Improvements 
in  the  manufacture  and  production  of  artificial  fuel.  Com- 
plete Specification.     August  19. 

13,332.  H.  Stevenson.  An  improved  method  of  and 
apparatus  for  heating.     August  25. 

13,355.  H.  Macaulay.  Improvements  in  means  or 
apparatus  for  regulating  the  heat  and  combustion  of  fuel. 
August  25. 

13,364.  W.  Fenton  and  W.  Graham.  An  improved 
manufactured  fuel.     August  25. 

13,382.  W.  Welch.  Improvements  in  purifying  coal  and 
.vater-gas  and  other  inflammable  vapours,  and  apparatus 
herefor.    August  26. 

13,398.  W.H.  Nevill.     Improvements  in  the  treatment  of 

!:oal  tar  and  pitch.     August  26. 
13,477.  M.  Fromont.     Improvements  in  the   production 
'f  coke,  and  in  apparatus  employed  therefor.     August  27. 
13,499.  F.  J.  Jones.     Improvements  in   the  manufacture    I 
f    coke,    and    in    purifiers    for   use    therein,   and    in    the 
lanufacture  of  gas.     August  27. 


Complete  Specifications  Accepted. 

1889. 

12,054.  I!.  H.  Thwaite.     Method  of  distributing,  heating, 
and  lighting  gas.     September  3. 

14,060.    F.   N".    Maekay.      Method    and    apparatus    for 
separating  tar  and  ammonia  from  gases.     September  10. 

17,140.   A.  A.Fritz.     Apparatus  for  producing  an  inflam- 
mable gas  by  carburation  of  air.     September  3. 

17,232.    N.    M.     Henderson.      Apparatus    for    distilling 
mineral  oils.     September  10. 

17,467.    F.    Lund.      Improvements    in    night-lights    and 
holders  for  same.     September  17. 

17,673.  The  Coltness    Iron    Co.,  Liui.,  and   W.    Young. 
See  Class  X. 

17,778.  H.  H.  Lake.— From  G.  W.  Wilcox.     Apparatus 
for  preventing  smoke  aud  economising  fuel.     August  27. 

19,572.  W.   Wood.     Apparatus  for  the  manufacture   of 
illuminating  or  heating  gases.     September  17. 


1890. 

2341.  F.  Scudder  and  H.  G.  Column.  Manufacture  or 
treatment  of  gases  containing  carbonic  oxide  to  render 
them  odorous.     September  3. 

7040.  J.  J.  Cooper.  Improvements  in  carburettors. 
September  17. 
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III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application. 
13,398.  W.  H.  Nevill.     See  Class  II. 


IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

12,962.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture and  production  of  nitroso  combinations,  and  of 
colouring  matters  therefrom.     August  18. 

13,010.  W.  Majert.  Improvements  in  the  manufacture 
of  colouring  matters.     August  19. 

13,165.  J.  R.  Geigy.  Production  of  mono  and  disulpho 
acids  of  tetramethyldiamidodiphenylmethane.     August  21. 

13,235.  li.  Wilcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture aud  production  of  azo  dyes.     August  22. 

13,443.  B.  Willeox.— From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  and  pro- 
duction of  new  sulpho-acids  of  dioxy-naphthaline  or  amido- 
naphthol  and  of  azo  colouring  matters  therefrom.   August  26. 

13,516.  R.  Holliday  and  Sons,  Limited,  and  T.  Holliday. 
The  production  of  a  new  sulpho  acid  of  naphthylamine. 
August  28. 

13,565.  H.  H.  Lake. — From  Wirth  and  Co.,  agents  of 
A.  Leonhardt  and  Co.,  Germany.  Improvements  in  the 
manufacture  of  colouring  matters.     August  28. 

13,627.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  a  new  indigo  blue  and  sulpho  acids  thereof.     August  29. 

13,710.  J.  Dawson  and  R.  Hirsch.  A  process  for  the 
production  of  substituted  benzidines  (diamidotriphenyls) 
and  colours  therefrom.     September  1. 

1-1,416.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  amido-azo  compounds  and  azo  dyes  therefrom. 
September  12. 

14,432.  J.  Dawson  and  R.  Hirsch.  A  process  for  the 
production  of  a  substantive  cotton  colour.     September  13. 

Complete  Specifications  Accepted. 

1889. 

15,450.  B.  Nicholson  and  T.  Palmer.     See  ( llass  XIV. 

17,ii24.  O.  Imray. — From  The  Farbwerke  Griesheim-on- 

Main,    W.    Noetzcl  and  Co.     Manufacture  of  iudulin-like 

colouring  matters.     September  17. 

17,223.  H.  H.  Lake. — From  Wirth  and  Co.,  agents  for 
A.  Leonhardt  and  Co.  Manufacture  of  colouring  matter. 
September  3. 

17,957.  O.  Imray. — From  The  Aetiengesellsehaft  fur  Anilin 
Fabrikation.  Preparation  of  orange-yellow  colouring 
matters.     September  17. 

17,971.  H.  II.  Lake. — From  A.  Leonhardt  and  Co. 
Improvements  relating  to  colouring  matters.     August  27. 

1890. 

8541.  .1.  J.  Hart.  Development  or  treatment  of  colouring 
matters  in  textile  fabrics.     September  :i. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

13,701.  H.  H.  Lake. — From  Esoales  and  Hatry,  Germany. 
Improvements  in  and  relating  to  the  weaving  of  silk  waste. 
August  30. 

13,756.  A.  H.  Norman.  A  cheap  method  of  obtaining 
fibres  from  rami,  esparto,  or  similar  grasses.      September  2. 

13,965.  K.  T.  Sutherland  and  (I.  Esdaile.  Improved 
treatment  of  long-staple  stalk-fibres,  as  China-grass,  flax, 
and  such  like  fibres,  by  which  they  will  have  a  more  even 
staple  when  artificially  shortened.     September  5. 

13,997.  S.Pitt. — From  L.  Vignou,  France,  anil  L.Cassella 
and  Co.,  Germany.  Improvements  in  animalisiug  cotton 
and  other  vegetable  fibres.     September  5. 

14,246.  I).  Gantillon.  A  method  or  process  of  treating 
silk  or  mixed  silk  fabrics  to  give  them  the  appearance  of 
China  crape.     September  10. 

14,389.  A.  Watson.     An  improved  process  whereby  lace 

curtains  aud  similar  articles  are  treated.     September  12. 


Complete  Specifications  Accepted. 

1889. 

16,708.  C.  Baswitz.  Treating  textiles  by  ammoniac 
copper  to  make  them  waterproof  and  uninflammable! 
August  27. 

1890. 
12,689.  K.  Trobach  and  G.  J.  Brueh.     See  Class  VI. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

12,907.  E.  Sykes.D.  Sykes,  E.  Heppenstall, T.Greenwood, 
and  J.  W.  Whiteley.  Improvements  in  machinery  for 
scouring,  dyeing,  and  drying  hanks  of  yarn,  slivers  of  fibre, 
and  slubbings.     August  18. 

12,950.  H.  Thies  aud  E.  Herzig.  Improvements  iu 
bleaching.     Complete  Specification.     August  18. 

13,048.  S.  Pitt. — From  A.  Smith  aud  Sons' Carpet  Co.. 
United  States.  Certain  new  and  useful  improvements  iu 
dyeing  apparatus.     Complete  Specification.     August  19. 

13,184.  I.  F.  Peck.  Improvements  in  apparatus  for  dye-' 
iug  yarn.     August  21. 

13,861.  G.  .lagenburg.  Improved  means  and  apparatus 
connected  with  washing,  mordanting,  or  dyeing  spun  and 
unspun  textile  fibres.     September  3. 

13,963.  .1.  II.  Gartside  anil  \\.  Warr.  Improvements  in 
dyeing  wool,  cotton,  silk,  or  jute,  or  other  fibre,  "r  -i 
mixture  <>t'  wool  and  cotton  black.     September  .V 

14,302.  T.  Ingham.  Improvements  in  dyeing  cotton. 
September  11. 

14,372.  J.  Robertshaw.  Improvements  iu  dyeing,  sizing, 
and  washing  machines.     September  12. 

14,399.  E.  T.  Aucher.  A  process  tor  dyeing  raw  cotton 
aniline  black.     September  12. 
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Complete  Specifications  Accepted. 


1889. 
19,490.  L.  Schreiner.     Dyeing  aniline  black.    August  27. 

1890. 

8541.  J.  J.  Hart.     See  Class  IV. 

11,873.  H.  H.  Lake. —  From  The  h.  Weldon  Dyeing 
Machine  Co.     Yarn-dyeing  machines.     September  3. 

12,689.  K.  Trobach  and  G.  J.  Brueh.  Obtaining  aud 
bleaching  vegetable  fibres.     September  17. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

13,240.  L.  M.  C.  Folie-Desjardins.  Process  and  appa- 
ratus for  the  simultaneous  manufacture  of  phosphorus  and 
of  alkaline  silicates  by  the  treatment  of  the  mineral 
phosphates  of  lime,  alumina,  or  bone  ash.     August  22. 

13,312.  F.  Ellershausen.  Improvements  in  the  manufac- 
ture of  sulphide  of  sodium.     August  23. 

13,373.  F.  Ellershausen.  Improvements  in  the  manufac- 
ture of  caustic  soda.     August  25. 

13,504.  T.  J.  Hutchinson.  Improvements  in  the  method 
of  obtaining  useful  products  from  bleaching  powder  dregs, 
aud  lime  mud  from  paper  works.     August  28. 

13,863.  B.  E.  K.  Newlands.  Improvements  in  the 
treatment  of  phosphoric  acid  for  facilitating  its  storage  aud 
transport.     September  3. 

13,871.  J.  E.  Bennett.  Improvements  in  furnaces  and 
flues  for  evaporation  pans  used  in  the  manufacture  of  salt. 
September  4. 

13,929.  F.  Ellershausen.  Improvements  in  the  production 
of  sulphite  and  hyposulphite  of  soda.     September  4. 

14,022.  C.  Negrier.  Improvements  in  furnaces  for  con- 
centrating sulphuric  acid.  Complete  Specification.  Filed 
September  6.  Date  applied  for  April  26,  1890,  being  date 
of  application  in  France. 

14,084.  E.  Meyer.  Improvements  in  the  manufacture  of 
hydrate  of  alumina  from  silicates  of  alumina  or  clay. 
September  8. 

14,483.  T.  Raynaud.  Improvements  relating  to  the 
production  of  soda  aud  chlorine.     September  13. 


Complete  Specifications  Accepted, 
1889. 

17,074.  T.  Turner.  Treatment  of  waste  pickle  from 
galvanising  works,  and  other  such  acid  liquors,  aud  apparatus 
therefor.     August  27. 

17,395.  W.  Garroway.  Obtaining  caustic  soda  or  potash 
by  means  of  boracic  acid.     September  3. 

1890. 
11,699.  G.  Nahnsen.     See  Class  XI. 
12,641.  C.  T.  J.  Vautin.     Producing  chlorine  gas  for  the. 
chlorination  of  gold  or  other  ores.     September  17. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 


Applications. 

13,134.  C.  D.  Abel.— From  the  firm  of  J.  Meitrin, 
Germany.  An  improved  manufacture  of  bricks,  slabs, 
pipes,  pipe  stones,  and  other  similar  articles.     August  21. 

13,155.  L.  H.  Jahn.  Improvements  in  or  connected  with 
the  firing  of  pottery.     August  21. 

13,222.  S.  Sambrook.  Improvements  in  enamelling, 
hardening  on,  and  fret  kilns  used  by  earthenware  and  china 
manufacturers;  also  partly  applicable  in  the  construction 
of  bakers'  aud  confectioners'  ovens.  Complete  Specification. 
August  22. 

13,282.  J.  Kirkman.  Improvements  in  the  construction 
of  kilns  or  ovens  for  burning  or  baking  pottery  bricks,  tiles, 
and  the  like.     August  23. 

13,351.  .1.  Hamblet.  Improvements  in  aud  apparatus 
for  the  manufacture  of  ornamental  flooring  tiles,  and  other 
tiles.     August  25. 

13,374.  .1.  J.  Barclay  and  J.  Meikle.  Improvements  in 
kilns  and  apparatus  for  drying  and  burning  bricks,  pottery, 
&c.     Complete  Specification.     August  25. 

13,436.  F.  C.  Roberts.  Improvements  iu  pottery  kilns. 
Complete  Specification.     August  26. 

13,707.  J.  Gill.  An  improved  method  for  the  making  of 
roofing  tiles  aud  flooring  tiles.     September  1. 

14,211.  D.  llvlands  and  H.  F.  Boughton.     Improvements 

iu  the  manufacture  of  glass,  aud  in  furnaces  for  the  melting 
thereof.     September  10. 

14,328.  H.  Bonnycastle  and  T.  M.  Rymer-Jones.  An 
improvement  in  the  manufacture  of  refractory  and  non- 
conducting bricks,  blocks,  tiles,  slabs,  aud  pipes. 
September  11. 

14.359.  L.  Fargue.  Improvements  in  the  manufacture 
of  stained  or  ceramic  transparent  glass  windows. 
September  11. 

14.360.  CO.  Weber  and  G.  F.  Freeman.  Improvements 
in  the  manufacture  of  artificial  stones  for  lithographic  and 
similar  printing  purposes.     September  11. 

14,383.  C.  E.  Hawley.  Improvements  in  the  manufacture 
of  chamber  and  other  ware.     September  12. 


Complete  Specifications  Accepted. 

1889. 

16,326.  E.    Smith.     Apparatus  for   making   earthenware 
socket  pipes.     September  3. 

16,475.  W.  B.  Fitch.     Manufacture  of  metal-coated  glass 

and  porcelain  ware.     August  27. 

16,843.  A.  Drummond-     Apparatus  for  rolling  out  glass 
sheets  with  surface  designs.     September  3. 

17,565.  J.  G.   Sowerby.      Manufacture   of   antique    aud 
other  sheet  glass,  aud  apparatus  therefor.     September  10. 


1890. 


11,560.  A.  Schaaf. 
September  3. 


Drying  stoves  for  ceramic  materials, 
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IX.— 15UILDING  MATERIALS,  CLAYS,  MOUTARS, 
and  CEMENTS. 

Applications. 

13,105.  A.  McLean.  An  improved  decorative  artificial 
Hone.     August  20. 

13,21G.  J.  Grainger.  A  new  concrete  ventilated  building 
block  for  building  purposes.     August  22. 

13,227.  C.  R.  Bonne. — From  M.  Henry,  France.  Im- 
provements in  the  manufacture  of  cement,  such  as  Portland 
or  slag  cement.     August  22. 

13,331.  W.  S.  Lea,  J.  C.  Darby,  and  B.  M.  G.  Dill.  An 
unproved  cement  or  cements,  specially  suitable  for  resisting 
acids,  alkalis,  combinations  thereof,  and  the  manufacture 
of  the  same.     August  25. 

13,384.  J.  Juugbluth.  Improved  composition  or  concrete 
flooring  for  stables  public  baths,  slaughter-houses,  and  the 
like.     Complete  Specification.     August  26. 

13,593.  H.  1'.  Williams  and  E.  G.  Williams,  trading  as 
Pilkiugton  aud  Co.  An  improved  artificial  asphalt. ■. 
August  29. 

13,620.  J.  Drown,  .1.  W.  Virgo,  aud  II.  F.  Ainly.  An 
improved  composition  to  be  used  in  the  mixing  of  mortars, 
cements,  and  plasters,  for  building  aud  other  purposes. 
August  29. 

14,380.  L.  Johnstone.  Improvements  iu  or  connected 
with  rotative  furnaces  or  kilns  for  treating  and  recovering 
waste  gases  from  raw  or  partially  raw  materials,  used  more 
especially  and  for  example  in  the  manufacture  of  cement. 
September  12. 

14,398.  C.  von  Forell.  A  process  for  manufacturing  from 
Roman  cement  a  composition  similar  to  Portland  cement. 
September  12. 

14,439.  J.  Clemenson  and  T.  Clemenson.  An  improved 
method  or  process  of  manufacturing  Portland  cement,  and 
improvements  in  apparatus  employed  therein.    September  13. 


Complete  Specifications  Accepted. 
1889. 

15,406.  W.  J.  Oswald,  J.  R.  Ashwell,  aud  J.  A.  Cooke. 

Manufacture  of  plaster  of  Paris,  and  utilisation  of   waste 
materials  therefor.     September  3. 

17,758.  H.  A.  Bassett.  Manufacture  of  building  material 
and  of  a  composition  for  use  therewith.     September  17. 

1890. 
6711.  F.  C.  Goodall.     Marine  cement.     September  3. 

8606.  S.  G.  T.  C.  Bryan.    Treating  slag  far  manufacture 

of  building  blocks,  paving  blocks,  &c.     September  17. 

10,002.  T.  Breakell  and  J.  W.  Breakell.  Colouring 
and  polishing  calcareous  and  other  stones,  aud  producing 
variegated  effects  thereon.     September  10. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

12.912.  G.Rodger.  Improvements  in  or  connected  with 
apparatus  for  making  steel.     August  18. 

12,938.  S.  ().  Cowpcr-Coles.  Improvements  in  coating 
wires  with  the  heavy  metals  aud  alloys  of  the  same. 
August  IS. 


13,137.  G.  W.  (lark,  J.  Clark,  and  \V.  G.  Dickson.  Im- 
provements in  obtaining  aluminium  chloride,  and  obtaining 
aluminium  therefrom.     August  21. 

13,174.  J.  II.  Lancaster  and  M.  R.Conley.  An  improved 
process  for  tie-  manufacture  of  steel,  and  apparatus 
therefor.     August  21. 

13,259.  C.  T.  .1.  Yautin.  Improvements  in  apparatus  for 
the  extraction  of  gold.    Complete  Specification.    August  22. 

13,356.  11.  Y.Castner.  Improvements  in  the  manufacture 
of  sodium  and  potassium.     August  25. 

13,393.  S.  C).  Cowper-Coles.  Improvements  in  the 
deposition  of  alloys.     August  26. 

13,413.  T.  Held.  A  process  for  obtaining  a  new  metallic 
alloy.     August  26. 

13,474.  W.   L.  Wise. — From    L.    Bemelmans,    Belgium. 

Improved  process  for  roasting  ores  aud  metallic  compounds. 
August  27. 

13,486.  A.  Schneller  and  A.  Astfalic.  Improved  process 
for  the  production  of  pure  aluminium.     August  27. 

13,723.  F.  H.  Molesworth.  Improvements  in  the  process 
of  treating  metalliferous  ores.  Complete  Specification. 
September  1. 

13,811.  J.  J.  Knight  and  .1.  W.  Bottomlcv.  Improve- 
ments in  the  treatment  of  substances  containing  phosphorus 
ami  aluminium.     September  3. 

13,856.  F'.  Burger  and  I!.  Mannheimer.  A  new  product 
or  compound  for  preventing  the  formation  of  pores  in 
molten  metals,  and  the  manufacture  of  the  same.  Sep- 
tember 3. 

14,053.  F.  A.  Herbert/.  Improvements  iu  smelting 
furnaces.     Complete  Specification.     September  6. 

14,063.  H.  H.  Lake.— From  C.  F.  Clans,  Germany.  Im- 
provements in  and  relating  to  the  annealing  of  wire,  sheet 
metal,  and  other  metal  articles.     September  6. 

14,445.  C.  While,  Melting  and  mixing'  iron.  Septem- 
ber 13. 


Complete  Specifications  Accepted. 

1889. 

13,301.  W.  Deighton.      Improvements   in   steel-making 
and  other  "  water-gas  "  furnaces.     27  August. 

14,462.  A.  J.  Campion  and  .1.  F:.  Xenison-Woods.     Treat- 
ing tinned  or  galvanised  scrap  iron.     September  10. 

14,880.  W.    R.    Lake.— From    E.    Thomson.       Welding, 
shaping,  aud  otherwise  working  metals.     September  3. 

15,970.   W.  C.Taylor  and  T.  X.  Kirkham.     Treating  gold 

quartz  and   other   minerals   to   facilitate   their  reduction    to 
powder.     September  In. 

16,318.  H.   Marbeau.     Manufacture   of  alloys   of  nickel 
with  other  metals.     August  27. 

16,338.  1".  ¥..  Ross.      Improvements    iu  cupola  ami   blast 
furnaces.     August  27. 

16,868.   E.  A.  Cowper.      Recovering  float  gold.     Septem- 
ber 10. 

17,673.  The  Coltness  Iron  Co..   Limited,  and    W.  Young. 

Treating  gases  from  blast  furnaces,  gas  producers,  and  coke 

ovens,  and  apparatus  therefor.    September  in. 

18,062.  II.  Y.  Castner.     Purifying  the  anhydrous  double 
chloride  compounds  of  aluminium.    September  17. 

\..  Faurc.     Manufacture  of  ferro-ahimiuium. 
September  10. 

20,395.  T.  Brady,  T.  C.  Powers,  M.  J.  Quinn,  and  A.  .1. 
Maher.     Apparatus  tor  casting  ingots.     September  17. 
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1890. 

8606.  S.  G.  T.  C.  Bryan.     See  Class  IX. 

8992.  H.  W.  Lash  and  J.  Johnson.     Reduction  of  ores. 
August  27. 

12,611.  C.  T.  J.  Vautin.     See  Class  VII. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

13,003.  D.  Pepper,  juu.  Improvements  in  the  manufac- 
ture of  electrodes  for  primary  and  secondary  batteries. 
Complete  Specification.    August  19. 

13,006.  H.  H.  Lake.— From  E.  Thomson,  United  States. 
Improvements  in  welding  or  otherwise  working  metals  by 
electricity,  and  in  apparatus  therefor.  Complete  Specifica- 
tion.    August  19. 

13,013.  D.  Pepper,  jun.  Improvements  in  the  manufac- 
ture of  electrodes  for  primary  and  secondary  batteries. 
Complete  Specification.     August  19. 

13,024.  G.  O.  Rennerfelt.  Method  of  and  apparatus  for 
producing,  by  means  of  electrolysis,  decomposed  products 
of  melted  haloid  salts  and  other  combinations  of  metals. 
Complete  Specification.     August  19. 

13,261.  W.  J.  S.  Barber-Starkey.  Improvements  in  and 
connected  with  primary  galvanic  batteries.     August  23. 

13,344.  H.  J.  Allison. — From  P.  Hathaway,  United  States. 
Improvements  in  galvanic  batteries.  Complete  Specification. 
August  25. 

13,421.  W.  P.  Thompson.— From  C.  L.  Coffin,  United 
States.  Improvements  in  apparatus  for  working  or  welding 
metals  electrically,  and  in  the  method  of  effecting  the  same. 
August  26. 

13,463.  J.  Mosely.  Improvements  in  and  connected  with 
zincs  for  galvanic  batteries.     August  27. 

13,557.  T.  S.  E.  Dixon.  Improvements  in  secondary 
batteries.  Complete  Specification.  Filed  August  28.  Date 
applied  for,  February  6,  1890,  being  date  of  application  in 
United  States. 

13.635.  W.  P.  Thompson.— From  C.  L.  Coffin,  United 
States.  Improvements  in  or  appertaining  to  electric  weld- 
ing.    Complete  Specification.     August  30. 

13.636.  \V.  P.  .Thompson.— From  C.  L.  Coffin,  United 
States.  Improvements  in  electric  welding.  Complete 
Specification.     August  30. 

13,735.  C.  Hoepfner.  Improvements  in  apparatus  for 
use  in  electro-metallurgical  operations.     September  1. 

13,807.  C.  M.  Reed.  An  improved  battery  compound. 
Complete  Specification.     September  2. 

13,853.  C.  A.  Faure.  Improvements  in  the  production 
of  electricity,  and  in  means  or  apparatus  therefor.  Sep- 
tember 3. 

13.905.  M.  W.  Dewey.  Improvements  in  and  relating  to 
the  welding  of  metals  by  electricity.  Complete  Specification. 
September  4. 

13.906.  M.  W.  Dewey.  Improvements  in  aud  relating  to 
the  welding  aud  brazing  of  metals  by  electricity.  Complete 
Specification.     September  4. 

14,411.  J.  T.  Niblett.  Improvements  in  secondary 
batteries.     September  12. 


Complete  Specifications  Accepted. 
1889. 

11,962.  P.  Naef.     Manufacture  of  peroxide  of  lead  and 

by-products.     September  3. 

15,700.  W.   B.    Savers.     Dynamo  machines    for   electro- 
plating.    September  3. 

1890. 

8086.  M.  Bailey  and   .1.   Warnes.     Secondary    batteries. 
September  3. 

10.123.  M.  W.  Dewey.     Welding,   soldering,   and  other- 
wise working  metals  by  electricity. '  September  10. 

10.124.  M.    W.    Dewey.       Electric    heating    apparatus. 
September  10. 

11,533.  M.  G.  Farmer.    Electrolytic  apparatus  for  forming 
copper  ingots.     September  10. 

11,680.  M.  G.  Farmer.     Apparatus   for  producing  sheets 
of  metal  by  electro-deposition.     September  3. 

11,699.  G.    Nahnsen.     Obtaining   chlorine   and  bromine 
by  aid  of  electricity.     September  17. 


Germ  tiny. 
Complete 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

13,634.  C.  A.  Feuerlein  aud  J.  C.  Lahusen.  Improve- 
ments in  or  appertaining  to  the  production  of  odourless 
wool  grease.     August  30. 

13,803.  C.  A.  Jensen.— From  P.  Midler, 
Improvements  in  the  manufacture  of  cod-liver  oil. 
Specification.     September  2. 

13,891.  D.  Rossi.  Au  improved  paste  or  soap  for 
removing  grease.     September  4. 

13.984.  G.  P.  Clarke.— From  D.  R.  S.  Galbraith  aud 
T.  Bell,  New  Zealand.  Improvements  iu  the  preparation  of 
soap.     September  5. 

13.985.  G.  P.  Clarke.— From  D.  R,  S.  Galbraith  aud 
T.  Bell,  New  Zealand.  Improvements  in  soap  powders. 
Complete  Specification.     September  5. 

14,239.  J.  Pettigrew.  A  new  composition  for  cleaning 
painted  or  varnished  work.     September  10. 


Complete  Specifications  Accepted. 

1889. 

14,364.  E.Mansfield.  Method  and  apparatus  for  extract- 
ing oleaginous  aud  other  matters  from  fibrous  spun  textiles, 
&c.     September  10. 

17,163.  W.  Brinck.     Lubricants.     September  3. 

18,628.  L.  T.  Thorne  aud  Brin's  Oxygen  Co.,  Lim. 
Oxidation  aud  thickening  of  oils  for  use  in  the  manufacture 
of  paints,  varnishes,  &c.     September  10. 


XIIL— PAINTS,  PIGMENTS,  VARNISHES,  and 
RESINS. 

Applications. 

13,294.  A.  F.  Bilderbeck-Gomess.  Improved  process  of 
devulcanising  vulcanised  india-rubber,  gutta-percha,  aud 
similar  gums,  and  reclaiming  the  rubber  therefrom  for 
manufacture  without  the  addition  of  pure  rubber.  August  23. 
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13,719,  E.Sclunal.  Medium  for  using  earth  ami  cfaemical 
colours.     Complete  Specification.     September  1. 

13,769.  A.  ('.  A.  Holzapfel.     An  improved  composition 

for  preventing  corrosion   and  fouling  on  ships'  bottoms  ami 

other  submerged  surfaces.    September  2. 

13,864.  A.  A.  Blandy.   Improvements  in  the  combination 

ami  treatment  of  certain  materials  for  the  production  of 
substances  as  a  substitute  for  india-rubber  and  leather,  and 
for  other  substances  and  purposes  for  which  it  may  be 
applicable.     September  3. 

14,100.  H.  Joyce.  Improvements  in  polishes  or  com- 
positions for  leather  and  other  surfaces.     September  8. 

14,107.  It.  F.  Metzeler.  An  improved  vulcanised  com- 
position.    September  8. 

Complete  Specifications  Accepted. 

1889. 

14,150.  S.  Kenyon.  Treating  india-rubber  to  render  it 
soluble.     September  10. 

15,805.  W.  L.  Wise.— From  J.  I'.  Perkins.  A  new 
pigment  or  paint  base,  and  method  of  producing  same. 
August  27. 

18,628.  L.  T.  Tliorne  aud  Brio's  Oxygen  Co.,  Limited. 
See  Class  XII. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

13,603.  D.  Ciclitira.  An  improved  method  for  the  instan- 
neous  production  of  imitation  Russia  leather.     August  29. 

13,794.  E.  Edwards. — From  A.  Nicolet,  France.  Im- 
provements in  the  preparation  and  treatment  of  skins  and 
leather.     September  2. 

13,796.  W.  J.  J.  Hawkins.  Improvements  in  printers' 
roller  composition.     September  2. 


Complete  Specifications  Accepted. 
1889. 

15,450.  B.   Nicholson   and  T.   Palmer.     Preserving  and 

recovering  the  colouring   matters  from  tanning  and  other 
vegetable  extracts.     September  10. 

16,595.  H.    Bogenschild   and   F.    Buseh.      Process    and 
apparatus  for  glazing  leather.     September  17. 


XV.— AGRICULTURE  and   MANURES. 
Application. 

14,321.  A.  Buchanan.  —  From  A.  W.  Tait,  Portugal. 
Improvements  in  compounds  for  protecting  vines,  potatoes, 
and  other  vegetable  growths  from  disease.     September  11. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 

Application. 

13,444.  .1.  V.  Johnson.— From  A.  I..  1..  Peck,  United 
States.  Improvements  in  the  manufacture  of  lactose  or 
milk  sugar.     August  26. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

12,932.  W.   T.   Thorp.      An  improved  beer  compound. 

August  18. 

13,257.  C.  F.  Redfern.  — From  G.  Perschied,  Tinted 
Statrs.  Improvements  in  the  manufacture  of  wine,  and  in 
apparatus  therefor.     Complete  Specification.     August  22. 

13,428.  H.  H.  Lake.— From  The  Handford-Stanford  Co., 
United  States.  Improvements  in  apparatus  for  cooling 
and  aerating  wort  in  the  manufacture  of  malt  liquors. 
Complete  Specification.     August  26. 

13,608.  1!.  Genge.  Improvements  relating  to  the  pro- 
duction of  dry  yeast,  cattle  food,  and  spirit  from  maize, 
wort,  and  refuse  spirit  liquors.     August  29. 

13,694.  M.  Konig.  Improvements  in  malt  curing  appa- 
ratus.    Complete  Specification.     August  30. 

ill, 862.  1!.  E.  It.  Newlands.  Improvements  in  the  treat- 
ment of  grain  and  malt,  and  the  product  ion  therefrom  of  a 
new  product  more  especially  intended  for  use  in  brewing  and 
distilling  or  as  a  food.     September  3. 

14,118.  G.  ltoskilly.  Refining  and  heading  malt  liquors. 
September  8. 

Complete  Specifications  Accepted. 
1889. 

15,568.  J.  F.  Gallogly.  Maturing  and  mellowing  new 
whisky,  brandy,  or  like  alcoholic  liquors.     September  10. 

16,556.  1).  Wickhatu.  Novel  condensing  cylinder  for 
gasating  malt  and  other  liquors.    August  27. 

1890. 

6337.  W.  Paterson.  Preventing  and  arresting  develop- 
ment of  acids  during  malting  or  storage  of  barley  and  other 
cereals,  and  in  the  infusion  of  malted  barley  for  the  manu- 
facture of  concentrated  malt  extract,  or  for  all  brewing 
purposes.     September  3. 

10,845.  A.  Boake  and  F.  G.  A.  Roberts.  Means  of  apply- 
ing certain  antiseptics  to  beer,  wine,  &c.     September  17. 

11,249.  A.  Kegel.  Pasteurising  apparatus.  Septem- 
ber 10. 

11,554.  G.  F.  Redfern.— From  J.  F.  Gronwald,  E.  H.  C. 
Ochlmann,  and  G.  11.  Neuhauss.     See  Class  XVIII, — A. 


XV11L— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY',  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

12,955.  G.  II.  Hamrick.    The  manufacture  and  preser- 
vation of  butter.     Complete  Specification.     August  18. 
13,067.  J.  G.   Lorrain.— From  F.  J.  Chevet,  France.     A 

new   or  improved  alimentary    preparation,   aud   method   of 
manufacturing  the  same,     August  20. 
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13.068.  J.  G.  Lorraia. — From  F.  J.  Chevet,  France.  A 
new  or  improved  alimentary  preparation,  and  method  of 
manufacturing  the  same.     August  20. 

13.069.  J.  G.  Lorrain.— From  F.  J.  Chevet,  France.  A 
new  or  improved  alimentary  preparation,  and  method  of 
manufacturing  the  same.     August  20. 

13.070.  J.  G.  Lorrain. — From  F.  J.  Chevet,  France.  A 
new  or  improved  alimentary  preparation,  and  method  of 
manufacturing  the  same.     August  20. 

13,089.  C.  L.  Bachelerie.  A  new  or  improved  process 
and  apparatus  for  preserving  organic  substances,  and 
especially  alimentary  substances.  Complete  Specification. 
August  20. 

13,440.  W.  H.  E.  Kawlings.  A  new  digestive  milk  food. 
August  26. 

13,552.  W.  F.  Scutt.     Solid  milk.     August  28. 

13,792.  A.  H.  Cone.     A  baking  powder.     September  2. 

13,824.  F.  W.  Waide.  Improvements  in  mixing  and 
preserving  meats,  fish,  game,  and  the  like,  with  apparatus 
for  performing  the  same.     September  3. 

14,051.  H.  Kouart.     See  Class  I. 


B. — Sanitary  Chemistry. 

12,910.  A.  C.  Wilson  and  A.  Ford.  Improvements  in 
and  relating  to  the  treatment  of  town,  ashpit,. or  the  like 
refuse,  and  in  the  means  or  apparatus  employed  therefor. 
August  18. 

14,142.  G.  V.  Alsing.  Improvements  in  the  utilisation 
of  sewage  sludge  for  the  purpose  of  vitrifaction.  Septem- 
ber 9. 

14.253.  A.  O.  Jones  and  S.  Fox.  Improvements  in  the 
treatment  of  sewage.     September  10. 

14.254.  A.  (J.  Jones.  Improvements  in  the  treatment  of 
sewage,  and  apparatus  therefor.    September  10. 


C. — Disinfectants. 

13,046.  W.  P.  Thompson.— From  J.  li.  Bate,  F.  W. 
Owen,  and  J.  W.  Simcock,  Cnited  States.  Improvements 
in  and  relating  to  preserving  compounds  for  embalming 
purposes.     Complete  Specification.     August  19. 

13,488.  J.  Y.  Johnson. — From  E.  Salomon,  France.  The 
manufacture  and  production  of  a  new  antiseptic.  Complete 
Specification.     August  27. 


Complete  Specifications  Accepted. 

A. — Chemistry  of  Foods. 

1890. 

10,950.  M.  Persson.  Preparation  of  condensed  cream. 
September  3. 

11,554.  G.  F.  Redfern.— From  J.  F.  H.  Gronwald,  E.  H. 
C.  Oehlmann,  and  G.  H.  Neuhauss.  Apparatus  for  sterilising 
milk  and  other  liquids,  and  decanting  same.     August  27. 

11,586.  V.  Tobias  and  H.Fischer.  A  liquid  chocolate, 
free  from  fat  and  preservable.     September  3. 


B. — Sanitary  Chemistry. 
1889. 

17,898.  A.    Young.     Apparatus   for   destroying    noxious 
vapours  of  drains,  sewers,  hospitals,  &c.     September  17. 


1890. 

4732.   W.   Birch.      Apparatus   for    filtering    sewage,    &c. 
September  10. 


C. — Disinfectants. 
1890. 

12,323.  H.  H.  Lake.— From  W.  F.  Simes.     Compound 
for  disinfecting  and  other  purposes.     September  10. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Application. 

13,6  7.  A.  Johnstone.     Improvements  in  the  manufacture 
of  paper  and  in  mechanism  connected  therewith.    August  30, 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES 
and  EXTRACTS. 

Applications. 

12,993.  J.  Y.  Johnson. — From  F.  von  Heyden,  Germany. 
Improvements  in  the  manufacture  of  oxyphthalic  acids 
(phenol  dicarbonic  acids).     August  19. 

14,437.  M.  Freuud  and  M.  Heim.  Process  of  producing 
new  derivatives  of  hydrastiue  and  uarcotine.     September  13. 


Complete  Specification  Accepted. 
1889. 

16,555.  O.  Imray. — From  W.  MacKean.  Obtaining 
salts  of  thorium,  zirconium,  and  like  metals,  from  their  ores 
or  from  waste  residues  of  hoods  used  for  incandescent  gas 
lighting.     August  27. 


XXI.— PHOTOGRAPHIC  PROCESSES  amd 
MATERIALS. 

Applications. 

13,262.  J.  C.  Osborne.  The  removal  of  the  action  of 
light  on  untoned  sensitised  and  albuminised  photographic 
papers  and  surfaces.     August  23. 

13,836.  J.  J.  Acworth.  Improvements  in  the  manufacture 
of  photographic  films  and  in  apparatus  therefor.  Septem- 
ber 3. 

13,937.  C.  Ball,  P.  N.  Evans,  and  Q.  Wirtz.  Method  of 
rendering  photographs  on  glass,  china,  or  the  like,  permanent . 
September  4. 

14,189.  V.  Planchon.  Improvements  relating  to  films  for 
use  in  photography.     September  9. 
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XXII.— EXPLOSIVES,  MATCHES,  Eic. 

Applications. 

13, OH.").  M.  Meisgen  and  M.  Hett  An  improved  fuse  or 
priming  machine,  for  kindling  furls.  Complete  Speciticatiou. 
August  20. 

13,801.  G.  W.  Thomas.  Improvements  in  matches, 
fusees,  and  the  like.     September  2. 

14,080.  C.  O.  Lundholm,  J.  Bayers,  and  W.  Cullen. 
Improvements  iu  the  manufacture  of  explosives.  Sep- 
tember 8. 

Complete  Specifications  Accepted. 
1889. 
14,078.  A.  V.  Newton. — From  A.  Nobel.     Improvements 
in  cartridges.    September  10. 


16,028.  P.  Molyneux.  Improvements  in  wax  matches. 
August  27. 

10,420.  J.  S.  Taylor  and  8.  W.  <  'hallcn.  Plant  for  burn- 
ing special  charcoal  for  the  manufacture  of  gunpowder. 
September  10. 

1890. 

9315.  E.  N.  Todd.  Manufacturing  thin  sheets  of  nitro- 
cellulose.    September  10. 

11,018.  W.  P.  Thompson.— From     S.   D.   Smolianinoff. 

Explosive  compounds.     September  10. 
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D.Sc $  Gen.Chem. 

Cbas.  A.  Kohn,    )  „       „. 
pn  rj |   j  Gen.  Chem. 

F.  W.  T.  Krohn XV. 


Staff  of  Abstractors : 
T.  A.  Lawson,  Ph.D. . 
J.    Walter     Leather, 


IV. 

ph.D ......  :::}xv- 

F.H.Leeds III..  XXI. 

A.  Liebmann,  Ph.D.  { IT^'' 

D.A.Louis XV. 

W.  Macnab XXII. 

K.  Markel,  Ph.D XII. 

A.  K.  Miller,  Ph.D..     III.,  IV. 
N.  H.  J.  Miller,  Ph.D.    XV. 
J.  M.  H.  Munro,  D.Sc.    XV. 
H.S. Pattinson, Ph.D.    VII.,  X. 

H;Inn:n:r::]  m,  ™n. 

S.  G.  Rawson, D.Sc. VII.,  VIII. 

A.  Rce,  Ph.D IV. 

F.  W.  Renaut . . .     Patent  Lists 
II  Schlichter,  Ph.D..     V.,  XV. 

Frank  Scudder II.,  VII. 

Edward  Simpson  ....     I. 

A. J. Smith, B.Sc.    Gen.Chem. 

O.  J.  Steinhart,  Ph.D.    IV. 

A.L.  Stern,  B.Sc XVII. 

1).  A.  Sutherland  ...     II.,  III. 
X.  W.  Tchaykovsky.  B.A. 

Chem.  (Russian  Lit.) 

Bertram  Thomas  ....    XI. 

Eustace  Thomas XI. 

H.K.Tompkins,  B.Sc.    X. 
V.  H.  Veley,  M.A.    Gen.Chem. 
A.  Wingham X. 


NOTICES. 

Foreign  and  Colonial  Members  are  hereby  advised  that 
the  subscription  of  25*.  for  1891,  payable  on  January  1st 
next,  should  be  sent  in  good  time  to  the  Treasurer  in  order 
to  ensure  continuity  in  the  receipt  of  the  Society's  Journal. 
Any  changes  of  address  which  it  is  desired  should  appear 
in  the  new  List  of  Members  should  reach  the  General 
Secretary  not  later  than  January  15th,  1891. 


Post  Office  Orders  should  be  made  payable  at  the 
General  Post  Office,  London,  to  the  Honorary  Treasurer, 
E.  llider  Cook,  and  should  be  forwarded  to  him  at  Bow, 
unless  it  be  desired  to  notify  a  change  of  address. 


Members  who  require  extra  sets  or  back  numbers  of  the 
Journal  are  requested  to  make  application  to  the  General 
Secretary  only,  to  whom  also  changes  of  address  should  be 
communicated. 
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Authors  of  communications  read  before  the  Society,  or 
its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  ll  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
ted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Not  ice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  ad\  erti-cincnt  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  ErBKandSpornswooMb 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


The  Secretary  is  instructed  to  negotiate  for  the  purchase 
of  copies  of  the  Society's  Journal  for  January  1883,  and 
January,  February,  and  April  1886.  Members  possessing 
odd  copies  of  these  numbers  are  particularly  requested 
to  communicate  at  once,  stating  price  required,  with 
Mr.  Cresswell.  The  stock  of  all  other  numbers  is  at 
present  sufficient  for  the  Council's  requirements. 


LIST  OF  MEMBERS  ELECTED,  23rd  OCTOBER,  1890. 


Ashton-Ilost,  W.  IX,  Cartvale  Chemical  Works,  Paisley, 
N.B.,  chemical  manufacturer. 

Birch,  Wm,  Milton  Street  Ironworks,  Lower  Broughton, 
Manchester,  machinist. 

Bruce,  Jas.,  Cluan  House,  Mountpottinger,  Belfast, 
distiller. 

Butler,  Paul,  Lowell,  Mass.,  U.S.A.,  ammunition  manu- 
facturer. 

Griper,  W.  R.,  Chemical  Works,  Cossipore,  Calcutta, 
India,  manufacturing  chemist. 

Crissey,  W.  G.,  c/o  Seabury  and  Johnson,  East  Orange, 
N.J.,  U.S.A.,  manufacturing  chemist. 

De  Veiling,  F.  W.,  Upper  Board  School,  Hcckmoudwike, 
Yorks,  schoolmaster. 

Gajjar,  Professor  T.  K.,  Temple  of  Art,  Baroda,  India, 
principal,  and  professor  of  chemistry. 

Garrett,  F.  C,  2,  Westoe  Terrace,  South  Shields,  .science- 
master. 

Glendinning,  Tom  A.,  The  Brewery,  Leeds,  chemist. 

Harued,  Frank  P.,  616,  West  Street,  Camden,  N.J., 
U.S.A.,  manufacturing  chemist. 

Hooker,  Ben.,  Pear  Tree  Court,  Farringdon  Road,  E.C., 
M.  Inst.  M.E. 

Jackson,  Saml.,  Higher  Bent  Ley,  Meltham  Mills,  Hudders- 
field,  analyst. 

Jantzen,  Paul,  132,  Fenchurch  Street,  E.C.,  chemical 
merchant. 

Johnston,  W.A.,  The  S.S.  White  Dental  Manufacturing 
Co.,  Princess  Hay,  New  York,  U.S.A. 

Lange,  Dr.  Martin,  Amersfoort,  Holland,  chemist. 

l.utliv,  Edmund  O.,  c/o  Mellwood  Distillery  Co.,  Louis- 
ville, Ky.,  U.S.A.,  distiller. 

Muir,  Jas.  Stanley,  Chein.  Laboratory,  Glasgow  University, 
assistant  to  professor  of  chemistry. 

Sharpley,  Hy.,  Limber  Magna,  Ulccby,  Lincolnshire, 
seed  crusher. 

Squire,  Percy,  11,  Wine  Office  Court,  Fleet  Street,  E.C., 
printing  ink  manufacturer. 

Takayama,  Jintaro,  Werfl  Str.  10,  Moabit,  Berlin,  chemist 
to  Japanese  Department  of  Agriculture. 

Van  der  Want,  Gerald,  Gouda,  II  Hand,  mechanical 
engineer. 


Warren,  Fiske,  220,  Devonshire  Street,  Boston,  Mass., 
U.S.A.,  paper  manufacturer. 

Whewcll,  W.,  [rwell  Bouse,  Dumers  Lane,  Radcliffe,  near 

Manchester,  chemical  manufacturer. 

Whitaker,  II.  L.,  Condong  Sugar  Mill,  Tweed  River, 
X.S.W.,  analytical  chemist. 

Wickens,  li.   Foster,   83,   Queen  Street,  Chcapside,  E.C., 

-i  eietar;.    to   Wickens,   Pease,  and  Co. 

W Iman,   Durand,  52,  Broadway,  New  York,  U.S.A., 

anal)  tical  chemist. 

Young,  Geo.,  5,  Coliuton  Road,  Edinburgh,  student  of 
chemist  rv. 


CHANGES   OF   ADDRESS. 


Allen,  Wni.,  lo  Bournemouth;  Evenley  Hall,  Brackley, 
Nort  bants. 

Beckett,  G.  H.,  l/o  Bradford ;  c/o  J.  Crosfield  and  Sons, 
Warrington. 

Bernard,  Jas.,  Journals  to  Casal  das  Rollas,  Olivaes, 
Lisbon. 

Bowing,  Jno.,  l/o  Loudon;  The  Cottage,  Wesl  Tilbury, 
Essex. 

Elhorne,  Wm.,  Journals  to  2,  Richmond  Villas,  Station 
Road,  Cambridge. 

Fletcher,  A.  E.,  l/o  London  ;  Chalfont  St.  Peter,  Bucks. 

l-'uei-st,  J.  F.,  l/o  Copthall  Buildings;  17,  Philpot  Lane, 
London,  E.C. 

Halls,  Claude  W.  G.,  1,  o  Newark  ;  185,  Osmaston  Road, 
Derby. 

Harvey,  E.  W.,  l/o  Wishaw;  39,  Alderbrook  Road, 
Clapham  Common,  S.W. 

Hon,  E.,  l/o  Munich;  Chemical  Laboratory,  Science 
College,  Imperial  University,  Tokio,  Japan. 

Ingham,  J.  W.,  lo  Shadwell ;  1,  Buxton  Terrace, 
Chichester  Road,  Leytonstone,  E. 

Lees,  Saml.,  lo  Stockton;  Park  Bridge,  Ashton-under- 
Lyne. 

Lovett,  W.  Jesse,  l/o  Weaste  ;  154,  Eccles  Xew  Road, 
Salford,  Manchester. 

Macfarlane,  J.  A.,  Journals  to  c/o  Rd.  Stevenson,  Birdston, 
Kirkintilloch,  N.B. 

Markel,  Dr.  K.,  l/o  Norwich;  Lodge  Lane,  Warrington. 

Mendeleeff,  Professor  D.,  Journals  to  Cadet  Line  9, 
Vassilieff  Island,  St.  l'etersburg. 

Penn,  A.  E.,  Journals  to  1,  Ross  Villas,  Bassiugham  Road, 
Earlstield,  S.W. 

Ross,  Jas.  G.,  l,o  Edinburgh;  30,  Brownlow  Street] 
Liverpool. 

Scblichter,  Dr.  H.,  l/o  Wimbledon;  25,  Alma  Square, 
London,  X.W. 

Wallace,  Robt.,  l/o  London ;  117,  Albert  Bridge  Road, 
Belfast,  Ireland. 

Waterhouse,    Col.    J.,    Journals     to     14,   Wood    S 
Calcutta,  India. 

Wilton,  Geo.,  l/o  Silvertown ;  Tar  Works,  Beckton,  E. 


Brat!;. 


C.  H.  Gimmingham,  at  Stamford  House,  Northumberland 
Park,  Tottenham,  N. 


Oct.  31, 189ft.] 


THE  JOUKNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


921 


loitiioit  Section* 


Cuehical  Society's  Rooms,  Burlington  House. 


Chairman  :  T.  Tyrer. 
Committee : 

B.  E.  R.  Newlands. 

B.  Redwood. 
John  Spiller. 
W.  S.  Squire. 
Win.  Thorp. 
T.  E.  Thorpe. 

C.  R.  Alder  Wright. 


W.  Crowd  it. 
J.  Dewar. 

v.  <;.  Green. 
S.  Hidl. 

C.  W.  Heat. mi. 

D.  Howard. 
C.  C.  Hutchinson. 
R.  Messel. 

Hon.  Local  Sec.  and  Treasurer: 
T.  W.  B.  Mumford,  1,  Glendale  Villas,  Sylvan  Road,  Wanstead,  E. 


SESSION  1.890—91. 


Nov.  3rd  :— 
.Messrs.  Green, Cross, and  Bevan.    "  On  theDiazotype  Process 

of  Photographic  Printing  and  Dyeing." 
Mr.    Franklin    S.    Clark    (U.S.A.).      "The    Permanency   of 
Creosoting  Agents." 

Dec.  1st.— Mr.  Win.  Webster.     "  The  Electrical  Treatment  of 

Sewage." 

1S91. 
Jan.  5th  : — 

Mr.  Percy  Gilchrist.    "  The  Basic  Copper  Process." 

Mr.  W.  C.  Young.    "  On  Standard  Spei  m  Candles." 
Feb.  ind.— Dr.  W.  S.  Squire.     "The  Artificial  Production  of 

Cold  Theoretically  and  Practically  considered," 


4£la$n;oto  anto  £>rottisf)  £>fction. 

Chairman :  E.  C.  C.  Stanford. 

Vice-Chairman  :  A.  Crura  Brown. 

Committee: 

J.  Falconer  King. 
G.  McRoberts. 
T.  P.  MiUer. 
E.  J.  MUls. 
T.  L.  Patterson. 
J.  Pattison. 
E.  Smith. 
R.  R.  Tatlock. 
W.  J.Chryslal. 


G.  Beilby 
Wm.  Boyd. 
J.  Christie. 
W.  J.  A.  Donald. 
D.  B.  Dott. 
C.  A.  Fawsitt. 
Wm.  Foulis. 
J.  Gibson. 

Hon.  Treasurer 


Hon.  Local  Secretary  : 
Dr.  G.  G.  Henderson,  Chemical  Laboratory,  University  of  Glasgow. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 

SESSION  1890-91. 


Nov.  3rd  (Glasgow).— Air.  R.  Haig.  "A  Mechanical  Retort, 
with  Continuous  Feed  and  Discharge." 

Dec.  2nd   (Edinburgh). — Mr.  R.  Irvine.    "  The  Condensation 
of  Smoke  Particles." 
1891. 

Jan.  5th  (Glasgow).— Mr.  H.  Ballantyne.  "On  the  Effect  of 
Exposure,  under  Certain  Conditions,  upon  some  Constants 
of  Oils." 

Feb.  2nd  (Edinburgh).— Dr.  J.  B.  Readinan.  "The  Manufac- 
ture of  Phosphorus  ;  Part  III." 

Mar.  2nd  (Glasgow)  : — 
(1.)  Dr.  E.  J.  Mills.    "  Destructive  Distillation :  Part  II." 
(2.)  Messrs.  R.  T.  Thomson  and  H.  Ballantyne.    "  On  the 
Revision  of  Constants  Employed  in  the  Analysis  of  Fats 
and  Oils  :  Part  II." 


Erratum. 

In  the  September  number  of  this  Journal,  page84G,  line  19 
from  top  of  column  II.,  instead  of  "  had  to  be  done"  read 
"  had  been  done." 


journal  ant)  patent*  £itfraturc. 


I -GENERAL  PLANT,  APPAKATUS,  AND 
MACHINERY. 

Action  of  Tannin  on    Iron.     L.  Manstetten.     Chem.  Zeit. 
■14,  869—870. 

L.Vignon  (Chem.  Zeit.  14, 117  ;  this  Journal,  1890,725  and 
767),  in  a  note  on  tannin  as  an  anti-incrustator,  expresses  the 
opinion  that  its  use  is  injurious  to  iron  boilers  on  account  of 
its  corrosive  action.  The  author  attacks  this  view,  and 
while  holding  no  brief  for  tannin  in  this  capacity,  yet  gives 
reason  for  belief  that  it  has  little  tendency  to  attack  iron 
after  the  first  contact,  the  metal  becoming  coated  and 
protected  from  further  action.  His  experiments  with  iron 
as  a  material  for  vessels  used  in  the  extraction  of  tanning 
materials  show  that  the  quantity  of  iron  taken  into  solution 
is  inconsiderable,  and  that,  although  the  first  ten  batches  of 
liquor  are  discoloured,  and  have  to  be  filtered  through  spent 
tanning  matter,  subsequent  extracts  are  unaffected.  Further, 
direct  experiments,  consisting  in  boiling  slips  of  sheet  iron 
in  tannin  solutions  for  different  periods,  show  the  rate  of 
attack  to  be  very  slow.  He  concludes  that  the  risk  from  the 
us,  of  tannin  as  an  auti-incrustating  agent  has  been  much 
exaggerated. — B.  B. 


PATENTS. 

Improvements  in  Lead  Tanks,  and  in  /lie  -Method  of 
Manufacturing  the  same.  P.  J.  Davies,  London.  Eng. 
Pat.  12,157a,  July  81,  1889,     Sd. 

See  under  XL,  page  952. 


Improvements  in  and  in  Apparatus  for  Concentrating  and. 
Evaporating  Lit/nids.  and  for  Burning  off  Organic 
Matter  therefrom.  C.  H.  Roeckner,  Tynemouthj  E.  L. 
audi;.  L.  Roeckner,  Hemel Hempstead.  Eng.  Pat.  12,871, 
August  15,  1889.     8d. 

The  inventors  claim  novelties  of  arrangement  in  four  classes 
of  apparatus: — (1.)  When  boiling  fibrous  materials  or 
similar  matters  in  pans  or  trays,  they  introduce  into  the 
apparatus  a  mid-feather  or  division,  and,  by  means  of 
agitators,  force  the  liquid  to  travel  round  and  round,  whereby 
the  heat  is  to  be  more  fully  utilised  and  evaporation  from 
the  surface  of  the  liquid  facilitated.  (2.)  When  incinerating 
partially  dried  and  thickened  materials,  they  place  them  in 
ovens  with  circular  floors,  from  the  centres  of  which  sets  of 
rotatory  agitators  or  stirrers  are  made  to  work,  whereby  all 
organic  matter  can  be  burned  off  to  any  desired  extent  or 
reduced  to  ashes  without  manual  labour.  (3.)  When  con- 
structing apparatus  for  evaporating  much  diluted  liquids  by 
multiple  effect,  the}-  place  all  evaporating  surface  of  their 
apparatus  diagonally  or  inclined  instead  of  either  vertically 
or  horizontally,  with  a  view  to  obtaining  better  economical 
results  through  facilitated  evaporation.  (4.)  In  tubular 
apparatus  lor  direct  evaporation  they  also  place  the  tube 
boxes  inclined  or  diagonally,  and  they  cause  the  weakest 
liquor  to  enter  the  system  nearest  the  fire-grate  so  that  it 
may  meet  with  the  greatest  heat  at  starting. 

The  specification  is  illustrated  by  four  sheets  of  drawings. 

— B. 


*  Any  of  these  specifications  may  be  obtained  by  post,  03- 
remitting  the  cost  price,  plus  postage,  to  Mr.  H.  Reader  Lack  , 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chancery 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows : — 

If  the  price  does  not  exceed  Sd id. 

Above  Sd.,  and  not  exceeding  Is.  t'.</ Id. 

„     ls.6d„     „  „         2s.4d 1 

„      2*.  id 3».  Id 2d. 
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Improvements    in    and   relating   to    Filtering    Apparatus. 

K.  C.  Gerville,  Hamburg,  Germany.     Eng.  Pat.  16,499, 

October  is.  1889.  8d. 
Tin-:  object  of  this  invention  is  to  provide  means  for  cleaning 
the  surfaces  of  the  altering  material  by  reversing  the  direc- 
tion of  the  liquid  through  the  filtering  substance.  This  is 
effected  by  a  tap  of  peculiar  construction,  having  a  hollow 
plug,  by  adjusting  the  position  of  which  the  supply  of 
liquid  may  be  shut  off,  or  the  filtered  liquid  drawn  off,  or 
the  direction  of  the  liquid  through  the  filtering  medium 
reversed.  The  filter  ease  is  preferably  circular,  and  at  one 
point  partially  encloses  the  tap.  The  filtering  medium  is 
cemented  into  the  filter  casing,  and  to  the  top,  so  a-  to 
leave  spaces  between  its  front  and  rear  sides,  and  the  top 
and  bottom  of  the  casing,  and  communicating  with  the  tap. 
For  details  of  the  construction  and  mode  of  using  the  tap 
the  drawings  attached  to  the  specification  must  be  consulted. 
There  are  six  claims. — E.  S. 


Improved  Apparatus  for   Use  in  making  Extracts  from, 
and   otherwise   treating,     Soluble  or   Partially   Soluble 

Substances  by  Means'  of    Steam    Pressure   and    Heat. 

A.   H.  Hobson,   London.     Eng.  Pat.  16,863,  October  25, 

1889.  Sd. 
The  improvements  relate  to  apparatus  principally  designed 
for  use  in  extracting  the  soluble  constituents  of  bones, 
hides,  roots,  dvestutl's,  &e.,  and  generally  for  treating 
materials  by  steam  and  heat  for  the  elimination  of  ex- 
tractive matters  and  other  purposes.  The  extractor  consists 
of  a  spherical  or  other  shaped  vessel  provided  with  hollow 
trunnions  and  mounted  to  revolve  about  a  stationary  tubular 
axis,  and  having  steam  inlet  and  exhaust  passages,  and 
meridianally  arranged  heating  and  agitating  pipes  in  con- 
nexion with  them,  and  also  a  perforated  jet  pipe  arranged  to 
inject  steam  into  the  mass  to  be  treated. 

The  extractor  having  been  charged,  steam  at  suitable 
pressure  is  admitted  to  the  pipes  for  heating  the  charge, 
and  to  the  jet  pipe.  The  difference  of  pressure  between  the 
generator  and  the  extractor  necessary  to  ensure  the  efficient 
action  of  the  steam  jet  is  maintained  by  an  automatic  steam 
cock. — E.  S. 


Improvements  in  Vacuum  Fans.  W.  K.  Bruce,  Dundee. 
Eng.  Pat.  17,018,  October  28,  1889.  8d. 
The  vacuum  pan  is  constructed  of  two  readily  separable 
parts,  which  when  the  pan  is  in  use  are  held  together  by 
the  pressure  of  the  external  atmosphere,  without  the  use  of 
bolts.  The  upper  part  or  dome  is  provided  with  a  pulley 
and  counterbalance  weight,  and  the  lower  part  is  supported 
on  a  suitable  frame  by  hollow  trunnions,  through  which  the 
steam  supnlv  and  exhaust  pipes  pass.  By  means  of  a  lever 
the  lower  part  can  be  turned  about  its  trunnions  to  permit  of 
the  removal  of  its  contents.  By  this  construction  read}  acci  -- 
can  he  had  to  the  interior  of  the  pan  for  cleaning  or  other 
purposes.     There  are  five  claims. — E.  S. 


Improvements  in  Apparatus  for  Evaporating  Liquids. 
E.  Theisen,  sin/.ig,  Germany.  Eng.  Pat  19,222,  Novem- 
ber 'Jfl,  1889.  U.  Id. 
The  inventor  constructs  apparatus  for  the  rapid  evaporation 
of  liquids  in  such  a  way  as  to  cause  the  liquid  together  with 
air  or  gas  to  pass  through  centrifugal  apparatus  consisting 
of  a  number  of  rapidrj  revolving  discs,  fans,  or  plates,  in 
which  the  liquid  and  the"  gases  are  brought  into  close  contact 
either  whilst  pas>ing  through  the  discs  or  immediately  on 
issuing  therefrom.  There  are  also  claims  for  means  of 
raising  the  liquid  to  the  apparatus  from  a  lower  level,  for 
augmenting  the  propelling  anion  of  the  fans,  for  working 
Beveral  sets  together  in  multiple  effect,  and  for  other 
modifications.  The  general  mode  of  action  will  best  be 
understood  from  the  accompanying  sketch,  which  show-  a 
vertical  section  through  one  class  of  apparatus. 


The  Rapid  Evaporation  or  Liquids. 

The  dished  plates  A  A  are  secured  by  the  arms  1?  to  a 
hollow  shaft  C,  which  receives  rapid  motion  by  means  of  the 
pulley  K.  The  spaces  between  the  discs  A  communicate 
through  channels  L  with  a  stationary  tube  1)  surrounding 
the  shaft  C,  which  tube  is  in  connexion  with  a  pipe  1. 
through  which  the  liquid  is  admitted,  aided  by  the  screw  G 
secured  to  the  rotator}' shaft.  The  cylindrical  chamber  1' 
supplies  the  air  or  hot  gases  through  the  pipe  E  and  also 
carries  the  casing  1  of  the  centrifugal  apparatus  as  well  as  a 
stationary  dished  plate  II.  On  the  mixture  of  liquid  and 
gases  issuing  through  the  plates  A  A  rapid  evaporation  takes 
place,  the  vapours  are  led  away,  whilst  the  nnevaporated 
liquid  returns  through  the  pipes  E1  and  E  for  repeated 
manipulation.  The  specification  covers  seven  claims  and 
there  are  nine  sheets  of  drawings. — 15. 


Improvements  in  Filter  Presses.  S.  II.  Johnson  and  C.  C. 
Hutchinson,  Stratford.  Eng.  Pat.  8544,  June  3,  1890.  8d. 
The  object  of  these  improvements  is  threefold: — 

(1.)  To  facilitate  the  escape  of  the  filtered  liquid  after 
having  passed  through  the  filtering  cloths.  This  i-;  done  by 
constructing  the  partition  plates  with  their  surfaces  formed 
of  projecting  studs  with  reticulated  interspaces  between 
them.  This  construction  also  increases  the  accessibility  to 
the  surfaces  for  cleaning. 

CM  To  preserve  the  filtering  cloth  by  preventing  undue 
wear  at  certain  points.  This  i>  effected  by  the  ■•  employ- 
ment of  hydraulic  lipped  packings  in  the  rims  of  the  filter 
plates,  whether  moulded  with  the  lips  ,,r  the  lips  formed  by 
the  operation  of  closing  the  joints." 

(3.)  To  secure  tight  joints  in  the  inlet,  outlet,  ami  washing 
passages.  This  is  done  by  "  all  elastic  packing  ring  with 
lips  projecting  so  as  to  come  into  gentle  contact  with  the 
joint  surfaces  of  the  adjoining  lugs  and  so  contrived  that 
the  pressure  due  to  the  working  of  the  machine  becomes  . 
the  effective  agent.'" — K.  S. 


Improvements  in  Pulverising  Mills.     II.  II.  Lake,  London. 

From    V.    I,.   Rice,    New   York,  U.S.A.     Eng.  Pat.  9809, 

June  21,  1890.     id. 
A    0HAMBEB    made   of   iron,  anil  in   the   form   of   a   pan, 
contains    a    steel    ring    which   forms    one    of    the    grinding 
surfaces.     Round  the  interior  of  the  ring  three  rolls  suitably 

mounted  on  shafts  are  caused  to  revolve.  The  centrifugal 
force  generated  by  the  revolution  of  the  rolls  and  their  shafts 
causes  them  to  swing  outwardly  into  contact  with  the  ring, 
and  at  the  same  time  causes  them  to  turn  on  their  axi  S  B 
they  revolve  round  the  chamber.  When  the  rolls  are  at 
rest  the}   fall  awa\  from  the  wall  of  the  chamber.     Some  of 
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the  rolls  are  provided  preferably  with  a  spiral  flange  which 
lifts  the  pulverised  material  and  causes  it  to  be  distributed 
over  the  surface  of  a  circular  screen,  mounted  on  the  upper 
edge  of  the  chamber  and  constructed  with  a  slight  outward 
taper.  When  pulverised  to  the  required  fineness,  the 
material  passes  through  the  screen  and  falls  into  the  hopper. 
The  two  drawings  accompanying  the  specification  must  be 
consulted  for  details  of  construction.  There  are  eight 
claims.—  E.  S. 


II.-FUEL,  GAS,  AND  LIGHT. 

On  a  Violet  Colouring  Matter  from  Residues  of  Gas 
Purifiers  or  Illuminating  Gas.  E.  Gasch.  Jour.  f.  Gas- 
beleuchtung,  33,  304— 30G. 

This  colouring  matter  is  the  iron  salt  of  potassium 
carbonvl-feiToeyanide.  Illuminatinggas  in  its  passage  from 
the  purifier  to  the  gas  holder  is  led  through  an  alkaline 
solution  of  ferrous  oxide  ;  the  solution  is  acidified  and  the 
ferroeyanide  precipitated  by  zinc  or  ferrous  sulphate.  The 
filtrate  gives  the  violet  colour  on  the  addition  of  ferric 
chloride  before  the  sulphocyanide  reaction  appears.  If, 
however,  the  solution  contains  only  a  little  of  the  former, 
the  sulphocyanide  reaction  appears  first  and  the  violet  later. 
The  colouring  matter  may  be  obtained  by  precipitation  with 
sodium  chloride.  The  violet  colouring  matter  is  obtained 
from  gas  purifier  residue  by  extraction  with  weak  soda  or 
strong  ammonia  and  precipitation  of  the  acidified  solution 
with  zinc  or  ferrous  sulphate.  If  the  latter  is  used  the 
sulphate  should  be  added  until  the  blue  precipitate  ceases 
anil  a  white  one  appears.  The  violet  is  precipitated  from 
the  filtrate  by  ferric  chloride. — A.  L.  S. 


On  Purifying  Material.     E.  Schilling.   Jour.  f.  Gasbeleuch- 
tung,  33,  322—326. 

It  is  well  known  that  an  analysis  of  a  gas  purifying  mass 
does  not  indicate  its  value.  Factors  that  require  to  be 
taken  into  consideration  besides  the  composition  of  the 
material,  are  :  weight,  size  of  grain,  moisture,  the  substance 
for  rendering  the  mass  more  penetrable,  the  depth  of  the 
layers,  the  velocity  and  difference  in  pressure  of  the  gases 
prc\  ious  to  entering  and  after  leaving  the  purifier.  In  order 
to  find  tliv  highest  value  of  a  certain  purifying  mass,  the 
author  passed  a  current  of  pure  sulphuretted  hydrogen  over 
the  finely  powdered  material,  retaining  the  water  which  was 
produced  by  phosphoric  anhydride.  Even  after  passing  the 
current  through  for  20  hours,  complete  saturation  did  not 
take  place.  The  chief  action  was  over  after  three  hours. 
Pure  ferric  hydroxide  absorbs  on  an  average  after  the  first 
saturation,  30-77  of  sulphur,  different  varieties  of  bog-iron 
ore  11-2 — 28-41;  the  theoretical  amount  of  sulphur  cor- 
responding to  the  amount  of  iron  oxide  present  varied  from 
18*06 — 42*69.  From  this  it  will  be  seen  that  in  no  ease, 
not  even  that  of  pure  ferric  hydroxide,  was  the  maximum 
absorption  equal  to  that  theoretically  possible.  And  it  does 
not  appear  that  there  is  any  relation  between  the  amount  of 
iron  in  the  material  and  the  amount  of  sulphur  absorbed. 

Referring  to  the  difference  in  absorbing  capacity  as 
influenced  by  certain  physical  conditions  the  author  points 
out  that  the  quantity  of  sulphur  taken  up  was  doubled  by 
interspersing  wood  shavings  in  the  mass. — A.  K. 


Cyanogen  in  Gas  Manufacture.  W.  Leybold.  Jour.  f.  Gas- 
beleuchtung,  33,  336—341.  (See  Appendix,  "The 
Estimation  of  Cyanogen  in  Gas,"  page  979.) 

The  amount  of  nitrogen  contained  in  coal  varies  from  about 
1-06  to  1-50  per  cent.  Knublauch  found  that  for  every 
100  parts  of  nitrogen  ill  the  coal  there  were  found:  31-36 
in  the  coke,  10 — 14  as  ammonia,  1-5 — 2  as  ferrocyanogen 
(in  the  purifying  material),  1  -0 — 1-3  in  the  tar  ;  the  remain- 
ing 46 — 56  parts  would  probably  be  in  the  illuminating  gas. 


The  cyanogen  in  the  crude  gas  exists  as  ammonium 
cyanide,  which  being  very  volatile  even  at  36°  C.  passes  on 
with  the  gas  through  the  condensers  and  scrubbers  till  it 
reaches  the  purifiers  without  much  loss ;  a  little  however 
being  found  in  the  liquors  condensed  as  ammonium  sulpho- 
cyanide, and  owing  to  the  power  of  the  cyanide  to  dissolve 
the  iron  of  the  apparatus,  as  ferroeyanide.  In  one  case 
there  was  found  in  the  liquor  from  the  hydraulic  main  per 
litre  23  grms.  of  ammonium  chloride,  -88  grm.  of  sulpho- 
cyanide, and  •  1 1  grm.  of  ferroeyanide  :  in  the  liquor  from 
two  pair  of  atmospheric  condensers  •  52  grm.  and  ■  33  grm. 
of  sulphocyanide,  -05  grm.  and  -11  grm.  of  ferroeyanide, 
•12  grm.  and  -09  grm.  of  unaltered  cyanide;  in  the  water 
condenser  1  •  27  grms.  of  sulphocyanide,  44  grm.  of  ferro- 
eyanide, and  -25  grm.  of  cyanide.  In  the  scrubber  even,  very 
little  cyanogen  was  found,  the  ammonium  cyanide,  though 
readily  soluble  in  water,  being  decomposed  by  the  carbonic 
acid  into  ammonium  carbonate  and  free  hydrocyanic  acid. 

The  following  tables  indicate  tin-  amount  of  hydrocyanic 
acid  retained  by  the  various  parts  of  the  gasworks 
apparatus.  The  coals  employed  were  of  five  different  sorts, 
carbonised  in  separate  retorts,  and  so  arranged  that  the  gas 
mixed  in  the  hydraulic  main. 

Table  I. — Cyanogen  in  the  Gas. 


Grins. 

HcN 

per 

100  cbm. 

PerCent. 
HCN" 
by  Vol. 

Removal  of  the  HCN 

Hy  Weight. 

Per  Cent. 

Hydraulic  main. 
After  condensers 
After  scrubber  .. 
After  purifiers  .. 

203-4 
187-1 
173-6 

59-5 
19-8 

0-166 
0-152 
0-142 
0-048 
0-016 

Grms. 

16'3 

13-5 
114-1 
39-7 
19-S 

8-08 

6'55 
65-15 
19-55 

9-73 

203-4        '    IO0-IIU 

Table  II. — Cyanogen 

in  the  Gas. 

Source. 

Grms. 

HCN 

per 

luu  cbm. 

Per  Cent. 

HCN 
by  Vol. 

Removal  of  the  HCN 

By  Weight. 

Per  Cent. 

Hydraulic  main. 

2<;.v;i 

0-217 

Gnus. 
10-0 

3-76 

After  condensers 

2.05-9 

l)-2l)9 

c:; 

1-62 

After  scrubber. . 

251-0 

0-2(15 

119-9 

i.vmn 

After  1st  purifier 

131-7 

0-107 

IS -4 

is  2ii  In- 

15 

After  2nd  purifier 

83-3 

0-067 

21-7 

-s-lij 

After  3rd  purifier 

61-6 

0-050 

20-  1 

7-07 

Holders  .... 

n-j 

0-033 

41-2 

15-50 

265-9 

100-00 

These  tables  show  that  from  56  to  71  per  cent,  of  the 
total  amount  of  cyanogen  formed  is  retained  in  the  iron- 
oxide  purifiers ;  Table  II.  also  proving  that  the  largest 
amount  is  found  in  the  first  purifier.  The  more  purifiers 
employed,  the  larger  is  the  yield  of  cyanogen,  for  even  in 
the  absence  of  sulphuretted  hydrogen  it  is  still  absorbed  by 
oxide  that  has  been  used,  whether  revivified  or  not. 

The  cyanogen  is  recovered  as  prussian  blue  ;  and  to  obtain 
a  spent  oxide  containing  a  considerable  amount,  it  is  advis- 
able to  retain  one  purifier  as  No.  1  for  a  long  time  after  it 
has  ceased  to  take  up  sulphuretted  hydrogen,  the  rest  of  the 
purifiers  being  managed  as  usual.  By  this  means  it  is 
possible  to  obtain  from  8  to  10  per  cent,  of  prussian  blue. 
The  speed  of  the  gas  has  great  influence  on  the  amount 
recoverable;  the  purifiers,  therefore,  should  Ik'  as  large  as 
possible. 
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When  hydrocyanic  acid  is  passed  through  a  layer  of  iron 
oxide  as  employed  in  gasworks.it  is  not  absorbed;  but  if 
the  materia]  is  iirst  saturated  with  sulphuretted  hydrogen, 

so  as  to  form  iron  sulphide,  the  greater  pari  is  taken  up, 
even  after  ret  ivification.  Iron  cyanide  is  produced,  which, 
in  pre-!  or,-    of   air,  is  converted    into    iron    i'crrocyanide    or 

prussian  blue;  this,  however,  is  not  of  constant  composition, 

but    is  a  mixture    of   various   compound-,   SOI £  which, 

especially  when  the  yield  is  high,  contain  ammonia  in  com- 
bination. A  trace  of  sulphocyanogen  is  generally  found  at 
the  same  time,  and  when  the  scrubbing  has  been  ini 
so  that  the  gas  enters  the  purifiers  containing  large  quantities 
of  ammonia,  the  yield  of  sulphocyanogen  is  often  higher 
than  that  of  blue. 

To  imitate  these  latter  conditions,  a  mixture  of  hydro- 
cyanic acid  and  ammonia  was  passed  through  an  oxide 
purifier  previously  saturated  with  sulphuretted  hydrogen. 
The  following  figures  were  obtained,  the  speed  of  the  gas 
being  lower  in  the  second  case : — 

Per  Cent.  Per  Cent. 

Water aa'ffl       ....       32-33 

Sulphur 84-98        ....        18-9S 

Prussian  blue 1"71       ....         3-57 

Ammonium  sulphocyanide       3'03        6'25 

Ammonia 2-05        ....         2"08 

Ammonia  has  also  the  effect  of  increasing  the  yield  of 
sulphocyanogen  at  the  expense  of  the  ferrocyanogen.  By- 
substituting  ammonium  sulphide  for  the  free  ammonia,  the 
following  result  was  obtained  : — 

Per  Cent. 

Water 33-02 

Sulphur 11"S9 

Prussian  blue 5'38 

Ammonium  sulphocyanide 4.40 

AmmoDia 0'75 

A  revivified  purifier  was  moistened  with  ferrous  sulphate 
solution  (10  per  cent.),  to  keep  it  iu  an  acid  condition,  and 
the  mixture  of  hydrocyanic  acid  and  ammonia  passed  over 
it.  The  amount  of  prussian  blue  found  was  3-32  per  cent., 
and  of  ammonium  sulphocyanide  2-  61  per  cent.,  thus  showing 
that  a  neutral  condition  is  the  most  favourable  for  the 
formation  of  the  former.  By  making  the  oxide  alkaline 
with  soda,  and  then  treating  with  hydrocyanic  acid,  the 
reactions  became  more  complicated  : — 

Per  Cent. 

Water 32-52 

Sulphur 6-39 

Prussian  blue 093 

Sodium  sulphocyanide 0'73 

Sodium  cyanide 1'IS 

Sodium  ferrocyanide  (cryst.) 0'89 

The  author's  experiments  show  that  the  percentage  of 
blue  contained  in  the  spent  oxide,  and,  therefore,  its  market- 
able value,  may  be  greatly  increased  by  removing  the  free 
ammonia  from  the  gas  as  thoroughly  as  possible  before  it 
enters  the  purifiers.  In  one  works  where  new  scrubbers 
i voted  the  yield  rose  from  3  ■  0  per  cent,  to  6 -23  per 
cent.,  the  sulphocyanogen  falling  from  5" 96  per  cent,  to 
3-22  per  cent,  while  with  suitable  oxide,  by  allowing  the 
gas  to  remain  in  contact  with  the  material  for  some  time,  it 
may  rise  as  high  as  10-32  per  cent. 

From  the  above  tables  No-.  1.  and  11.,  it  will  be  seen  that 
of  the  total  cyanogen  reaching  the  purifiers,  only  65  and  85 
per  cent,  is  recovered.  To  avoid  this  loss,  which  in  large 
works  is  considerable,  a  process  has  been  devised  by 
Knublauch,  in  which  the  gas  is  passed  through  a  scrubber 
containing  a  mixture  of  soda  and  ferrous  sulphate  solution, 
♦he  best  position  for  which  is  next  the  hydraulic  main. 

— F.H.L. 


On   the  Use   of  Magnesium   Chloride   Solution  for  filling 
Gas  Meters.  W.  Leybold.  Jour.  f.  Gasbeleuchtung,  33,  *24. 

! ithor    recently   examined    an    old   gas    meter,   which 

had  been  in    use    for   several  years,  the  drum    of    which  was 
made  of  britannia  metal.     The  solution  was  found  to  be  of 


the  same  specific  gravity  as  when  first  put  in  (22°  B.),  and 
was  perfectly  clear;  but  on  the  walls  of  the  meter  there 
wa-  a  heavy  brown  deposit  consisting  of  zinc  sulphide,  iron 
sulphide,  iron  cyanide,  lead  hydrate,  and  tin  oxide.  The 
zinc  must  be  derived  from  the  vessel-  used  to  prepare  and 
keep  the  magnesium  chloride,  none  entering  into  the  com- 
position  of  tin- meter.  On  opening  the  drum,  the  britannia 
metal  was  found  to  be  unattaeked.  but  the  leaden  I'-tube 
as  well  as  the  soldering  was  eaten  away. 

The  author  recommends  the  use  of  magnesium  chloride 
only  when  the  gas  is  free  from  ammonia,  the  action  of  the 
latter  being  to  form  magnesium  carbonate,  which  is  insoluble 
in  the  solution  of  the  chloride  anil  separates  out  in  thick 
crusts.  Meter-  tilled  as  above  should  be  distinctly  m 
to  avoid  subsequent  addition  of  glycerin. — F.  II.  L. 


The  Weathering  of  Coal.    Basse.     Deutsche  Topfer  und 
Zii  (tier  Zeit.  1890,  21.  S3  I 

Coal,  when  exposed  to  the  weather,  is  acted  on  by  the 
oxygen  of  the  air  up  to  a  definite  limit;  it  combines  with 
the  free  hydrogen  of  the  coal  to  form  water,  and  with  a 
part  of  the  carbon  to  form  carbonic  acid.  When  the  limit  is 
reached  a  certain  amount  of  oxygen  is  yet  taken  up  and 
mechanically  held  by  the  coal.  Thus,  as  the  result  of 
weathering,  coal  loses  some  of  its  combustible  constituents, 
and  gains  in  weight  owing  to  the  absorption  of  oxygen. 
This  may  amount  to  as  much  as  4  per  cent,  on  the  original 
weight  of  the  coal.  The  effect  of  weathering  is  greater  the 
smaller  and  the  more  porous  the  lumps  are. — A.  L.  S. 


PATENTS. 


Improvements  in  and  Connected  with   tin  Manufacture  of 
Illuminating    Gas   from    Coal.      .1.   II.    Et.    Dinsmore, 

Liverpool.  '  Eng.   Pat.   7714,   May   27,   1887.     Amended 

.May  24,  1890.  Sd. 
The  emendations  cannot  be  clearly  understood  without 
reference  to  the  original  specification,  which  must  be  con- 
sulted for  details.  Briefly  stated,  the  process  now  claimed  is 
carried  out  by  "distilling  the  eoal  in  closed  retorts,  heating 
the  gas  so  produced,  and  then  subsequently  cooling  it  upon 
leaving  the  apparatus." — O.  H. 


Improvements    in    or    Appertaining    to    Appliances    for 
Burning  Hydrocarbons.      J.    Wilson,    New    York,   and 
A.   Mason,  Brooklyn,   U.S.A.     Eng.  Pat.  10,660,  July  2, 
1889.     8d. 
The  improvements  relate  to  contrivances  for  burning  hydro- 
carbons  (petroleum   and  other   oils   and    fatty   substances, 
gases  and  vapours,  <S;e.)  in  steam  boiler  and  other  furnaces, 
for  details  of    which    the   original   specification    must   be 
consulted. — F.  S.  K. 


Improvements  in  the  Manufacture  of  Illuminating  (las. 
F.  J.  .Tones,  St.  Albans."  Eng.  Pat.  11,624,  July  20, 
1889.     8d. 

The  hot  gases  (water-gas)  resulting  from  the  action  of 
superheated  steam  on  coke  are  passed  through  a  charge  of 
eoal  moving  continuously  downwards.  The  mixture  of 
gases,  tarry  matter,  and  other  vapours  so  obtained  is  at  once 
pas-ed  through  a  superheater  and  the  resulting  gas  then 
purified  in  the  ordinary  way.  The  apparatus  employed  is 
described  in  Eng.  Pat,  19,721  of  1889.— II.  K.  T. 


Improvements   in   or  Relating   to  the  Manufacture  of  GaS 

from   Atmospheric  Air.      J.  F.  L.  Monier,  Paris,  France. 

Eng.  Pat.  12,043,  .Inly  29,  1889.     8d. 

Tin    object  of  the  present  application  is  to  provide  a  new 

apparatus  for  making   gas  bj  mean-  of  the  carbnrati if 

atmospheric    air,  and  which    oilers   certain    advantage-    0VB1 

the   various  patterns   of  the   same   style   of   apparatus   at 

present  in  use. 
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"  The  fundamental  principle  of  the  apparatus  coiim-n  in 
the  application  of  an  ejector  based  upon  the  Giffard  system 
with  a  draught  of  air  by  means  of  a  jet  of  steam,  and 
planned  in  such  wise  that,  given  an  effective  minimum 
pressure,  for  example,  equivalent  to  lh  kilos.,  while  the 
volume  of  air  drawn  along  shall  correspond  to  the  required 
supply,  the  carhuretted  air  thus  transformed  into  illuminating 
gas  will  issue  at  the  outlet  of  the  apparatus  under  a  pressure 
of  water  equivalent  to  at  least  70  mm.,  whereby  gas  can  be 
carried  to  great  distances  and  up  to  any  desired  altitude" 

The  gas  is  produced  as  follows  :  Air,  by  means  of  a 
steam  ejector,  is  passed  into  a  water-cooler,  where  the 
steam  is  condensed,  and  then  into  a  dome  or  bell  fitted 
at  the  upper  part  of  the  apparatus  and  suspended  over 
a  pulley  ;  the  weight  of  the  bell  must  be  proportionate 
to  the  pressure  of  steam  forcing  air  into  the  carburettor, 
and  its  vertical  guidance  is  effected  by  means  of  an  iron 
rod,  fitted  to  the  bottom  of  the  reservoir,  and  extending  into 
a  pipe  fixed  to  the  upper  part  of  the  bell ;  the  lower 
extremity  of  this  pipe  is  perforated  to  allow  the  surplus  air 
to  escape  at  a  time  when,  owing  U<  pie-sure,  the  bell  might 
be  caused  to  ascend  too  high.  From  the  bell  the  air  is 
conducted  into  the  carburettor  through  a  pipe  fitted  at  the 
lower  part  of  the  apparatus  and  immersed  in  the  hydro- 
carbon. This  pipe  is  made  in  the  shape  of  a  double  coil 
and  is  provided  along  its  entire  length  with  a  number  of 
perforations  through  which  the  air  escapes,  and,  passing 
upwards  through  a  perforated  tray  immersed  in  the 
hydrocarbon,  is  finally  carried  off  to  the  gas  supply  pipe. 

The  apparatus  is  easy  of  application  in  establishments 
where  a  steam  engine  is  fitted  ;  for  application  where  no 
steam  engine  is  available  a  small  steam  generator  has  been 
designed. — F.  S.  K. 


Improvements  in  Air  and  Gas  Comminglers.  W.  W. 
Popplewell,  London.  From  J.  M.  Mitchell,  New  York, 
U.S.A.  Fug.  Pat.  13,526,  August  27,  1889.  Sd. 
This  apparatus  consists  of  two  rotary  blowers  coupled 
together  by  which  air  and  gas  are  charged  into  the  same 
conduit.  An  arrangement  is  provided  by  which  the  relative 
volumes  of  air  and  gas  can  be  altered. — H.  K.  T. 


Improvements  in  and    relating  to    Gas   Washers,     G.   E. 
Saville,  Millwood.  Eng.  Pat.  15,740,  October  8,  1889.  Sd. 

The  gas  enters  a  trough  or  bell  inverted  in  a  closed  tank 
through  which  ammoniacal  liquor  flows  and  is  drawn 
through  perforations  in  the  lower  sides  of  the  inverted 
trough  by  the  exhauster.  Should  the  speed  of  the  latter 
become  accelerated,  the  liquor,  which  is  supplied  freely,  will 
be  drawn  up  between  the  sides  of  the  trough  and  the  tank 
and  so  prevent  excessive  exhaustion  in  the  retorts,  &c., 
and  consequent  mixing  of  furnace  gas  with  the  coal  gas. 
The  lower  part  of  the  tank  communicates  with  a  cylindrical 
vessel  open  at  the  top  for  regulating  the  height  of  the 
liquor.  In  the  centre  of  this  regulator  is  a  funnel,  over  the 
edge  of  which  the  liquor  overflows  and  is  led  away. 

— H.  K.  T. 


Process  for  obtaining  Salts  of  Thorium,  Zirconium,  and 
like  Metals  from  their  Ores  or  from  Waste  Residues  of 
Hoods  used  for  Incandescent  Gas  Lighting.  O.  Imray, 
London,  From  W.  MacKean,  Paris,  France.  Eng. 
Pat.  16,555,  October  19,  1889.     6rf. 

See  under  VII.,  page  941. 


Apparatus  for  Producing  an  Inflammable  Gas  by  Car- 
buration  of  Air.  A.A.Fritz,  Brussels,  Belgium,  Eng. 
Pat.  17,140,  October  29,  1889.  1a-.  Id. 
A  liquid  hydrocarbon  is  supplied  under  pressure  to  a 
reservoir,  passing  thence  to  a  boiler,  the  amount  so 
passing  being  regulated  by  a  tap  actuated  by  the  bell  of  a 
gasometer.     From  the  boiler,  which  is  heated  by  Bunsen 


burners,  the  hydrocarbon  issues  in  the  form  of  vapour 
through  injectors  anil  draws  air  with  it.  the  air  entering 
through  cheek  valves,  which  close  against  any  outflow. 
The  mixed  air  and  vapour  pass  into  the  gasometer,  thence  to 
a  scrubber  composed  of  layers  of  coke,  supported  on  wire 
gauze,  and  so  to  the  main.  The  rate  of  consumption 
determines  the  yield  of  hydrocarbon,  since,  when  the 
gasometer  rises,  the  supply  of  hydrocarbon  to  the  boiler  is 
cut  off.  Any  liquid  which  drains  from  the  scrubber  is 
returned  to  the  reservoir.  Drawings  descriptive  of  the 
different  forms  of  the  apparatus  accompany  the  specification. 

— H.  K.  T. 


Improvements  in  Saturating  ('mil  Gas,  Air  and  other 
suitable  Gases  with  Hydrocarbon  Vapour  for  Limelight 
and  other  Purposes.  A.  W.  Scott,  Weston-super-Mare. 
Eng.  Pat.  17,378,  November  2,  1889.  8d. 
This  apparatus  consists  of  a  closed  vessel  tilled  with  cotton- 
wool or  other  porous  material,  and  furnished  with  tin  inlet 
and  outlet  tube.  A  clear  path  is  maintained  between  the 
two  tubes  by  means  of  a  skeleton  tube  of  wire  similar  to 
those  used  for  lining  india-rubber  tubing.  The  vessel  is 
immersed  in  a  water-bath.  It  is  charged  by  filling  it  with 
benzene  or  commercial  "  beuzoline,"  or  any  hydrocarbon 
boiling  between  100°  and  200°  F.,  any  liquid  unaosorbed  by 
the  cotton-wool  being  drawn  off.  The  apparatus  is  used 
for  saturating  oxygen  previous  to  its  passage  through  an 
ether  saturator  or  for  saturating  hydrogen  or  coal-gas  for 
the  usual  oxy-hydrogen  limelight. — 11.  K.  T. 


Ill —DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Nononaphthene  and  its  Derivatives.      M.   I.   Konovalov. 
J.  Buss.  Chem.  Soc.  22,  4—23  and  118—148. 

This  is  a  first  detailed  study  of  one  of  the  members  of  the 
uaphthene  series  recently  found  iu  Caucasian  naphtha.  The 
fraction  of  Baku  kerosin  boiling  at  135° — 137°  was  found  to 
consist  of  the  hydrocarbon  C9H1S,  and  served  the  author 
as  material  for  the  study.  Three  specimens  of  the  same 
hydrocarbon  differed  but  slightly  in  their  specific  gravity, 
having  at  20° respectively  adensity  of  0-7652,0  -7647,0-  7664. 
Like  all  other  naphthenes  it  does  not  deviate  the  plane  of 
polarisation  ;  it  is  insoluble  in  water,  but  very  hygroscopic, 
and  can  be  distilled  almost  without  decomposition. 

Not  only  fuming  sulphuric  acid  on  heating,  but  even  dilute 
sulphuric  acid  at  the  ordinary  temperature  acts  upon  nono- 
naphthene very  considerably,  evolving  sulphur  dioxide  and 
becoming  black  and  thick.  Thus  Mendeleef's  advice  to 
avoid  chemical  purification  of  naphtha  hydrocarbons  by 
means  of  sulphuric  acid  appears  to  be  well  founded. 

The  final  result  of  the  reaction  of  fuming  sulphuric  acid 
on  nononaphthene  is,  according  to  the  author,  undoubtedly 
pseudocumene  mono-  and  di-sulphonic  acids,  accompanied 
by  some  tar-like  oil. 

Bromine  acts  on  nononaphthene  in  direct  sunlight  or 
on  heating  strongly.  In  presence  of  a  small  quantity  of 
aluminium  bromide,  bromine  forms  with  nononaphthene  a 
crystalline  bromide,  as  with  all  naphthenes  containing  more 
than  Cj  in  the  molecule.  These  needle-like  crystals  are 
formed  even  when  the  nononaphthene  is  obtained  by 
hydrofysing  chloronaphthyl,  i.e.,  when  it  is  absolutely  free 
from  any  aromatic  substance.  The  crystalline  bromide 
proved  to  he  C8H9Br3,  melting  at  227°— 228°;  tribromo- 
pseudocumene  (C9H,,Br3)  melts  at  225°— 226°.  The  author 
assumes  this  slight  difference  in  the  temperature  of  melting 
is  caused  by  the  admixture  of  CsH6Br4  with  the  former, 
which  melts  at  240°— 241°.  It  is  not  improbable  that  a 
methyl-group  is  eliminated  by  the  action  of  bromine  ou  the 
uaphthene,  and  the  action  of  nitric  acid  coufinus  this. 
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Chlorine  combiues  with  nononaphthene  under  ordinary 
conditions,  whilst  when  in  excess  and  in  direct  sunlight  it 
reacts  with  a  slight  explosion;  tin- outcome  being  raono- 
and  dichloride,  ( ',,  1  [ , -<  I  ami  <  .,!  I  ,,,<  1^. 

Fuming  nitric  acid  hardly  affects  the  hydrocarbon,  tin' 
nitro  products  are  formed,  lint  in  so  small  quantity  that 
they  may  be  ascribed  to  the  impurities  of  the  hydrocarbon. 
The  author  tried  dilute  nitric  acid  (sp.  gr.  =  1'88  +  2 
vols,  of  water),  anil  succeeded  in  obtaining,  on  heating  it 
with  the  hydrocarbon  in  sealed  tubes,  a  nitro-produet 
containing  only  C8 in  a  molecule — CgH^NOj,  besides  an  acid 
solution  containing  products  of  oxidation.  The  former  is 
a  yellowish  oil,  boiling  very  constantly  at  218° — 220  ,  and 
having  a  feeble  smell,  dissimilar  from  that  of  aromatic 
compounds.  Under  the  reducing  action  of  hydrogen,  it 
becomes  a  volatile  alkaline  liquid,  resembling  coniine  and 
of  the  same  formula  (propylpiperidine),  CsHl5NHs.  It  is 
Strongly  alkaline,  fuming  like  ammonia  on  neutralising  it 
with  hydrochloric  acid  ;  boils  at  17-  — 177°,  specific  gravity 
at  0°  =  0  8727,  at  20°=  0-8717  (coniine  boils  at  167°— 
168°,  specific  gravity  at  0  =0'8G2j).  This  amine  com- 
bines with  hydrochloric  acid,  platinum  chloride,  and 
sulphuric  acid,  giving  respectively  fixed  salts  ;  chloride, 
(  \H|,.\'1[.,11C1.  crystallising  from  hot  aqueous  solution 
in  yellow  tablets  and  needles.  The  platino-chloride, 
(CslijsNHo.HCOoPtClj,  is  hardly  soluble  in  water. 

The  sulphate,  *[(\HlsNH=].,li.;S04,  on  being  analysed 
proved  this  formula.  The  author  ascribes  a  great  impor- 
tance to  the  study  of  these  two  classes  of  nitro-  and 
amido-compounds,  as  they  may  serve  for  obtaining  a  scries 
of  homologous  hydrocarbons. 

On  the  other  hand,  the  splitting  of  the  molecule  h\  the 
action  of  nitric  acid,  bromine  in  presence  of  aluminium 
bromide,  and  probably  also  by  the  action  of  sulphur, 
suggests  to  the  author  an  explanation  of  the  oxidation 
of  the  hydrocarbon.  By  the  action  of  oxidising  agents, 
nononaphthene  never  gives  acids  containing  ('.,  in  the 
molecule;  the  acid  solution  accompanying  the  nitro-product 
was  found  to  b^  a  mixture  of  acids,  such  as  terephthalic, 
acetic,  probably  butyric,  and  some  others. 

All  efforts  to  reduce  nononaphthene  into  a  corresponding 
paraffin  by  the  action  of  hydriodic  acid  failed,  although  the 
author  still  believes  such  reduction  possible. 

Derivatives  of  Nononaphthene.  —  The  Monochloride, 
C9H17C1,  is  formed  by  passing  dry  chlorine  into  the  vapour 
of  nononaphthene  from  Caucasian  naphtha.  At  least  two 
isomeric  varieties  arc  obtained  : — 
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1.  Boiling  at  185°— 188',  sp.  gr.  D|?  =  0-93: 

2.  Boiling  at  182°— 184',  sp.  gr.  D  j*  =  0-9304. 

Probably  it  contains  the  admixture  of  corresponding 
paraffin  chlorides  boiling  at  the  same  temperature.  They 
are  oily  liquids  with  a  smell  like  camphor,  ami  a  very  sharp 
taste.  They  are  also  lighter  than  water,  and  can  be  distilled 
under  the  ordinary  pressure. 

On  heating  w  ith  caustic  alkali,  hydrochloric  acid  is  obtained, 
ami  CoHj6  with  products  of  decomposition.  Water  produces 
a  similar  effect,  partly  exchanging  hydroxyl  (HO)  for 
chlorine,  and  giving  an  alcoholic  compound.  Bromine  in 
presence  of  aluminium  bromide  acts  upon  the  chloride  and 
gives  a  crystalline  substance,  probably  tribromopseudo- 
cumene. 

Dichloride,  C9Hl6Cl2,  is  capable  of  yielding  2  inols.  of 
hydrochloric  acid,  and  becoming  C9HM — the  first  hydro- 
carbon of  the  terpene  series  obtained  From  naphthenes. 

Todonononaphthene,  C9H19I,   is   formed    on  heating  the 

chloride!  IS.V.'i    )  with  hydriodic  acid.     Ii  in  a  heavy  colourless 
liquid,    almost    insoluble    in    water,    boiling    at  108 — 1110, 

and  could  not  be  solidified.     Sp.  gr.  1)"    =  1  -4041. 

Nononaphthyl  Acetate,  C9H1jC02CII3,  formed  on  heating 
silver  acetate  with  the  chloride  of  the   hydrocarbon;  boils 

at  208-5°,  sp.  gr.   1)^'  -     0-9200.      Along  with    it    is    forme, I 

a  considerable  amount  of  unsaturated  hydrocarbon,  C, ,11, „. 
boiling  below  120°. 


Nononaphthyl  Alcohol,  i  ',11,-. oil.  is  obtained  by  the 
action  of  silver  monoxide  on  the  acetate  of  the  hydrocarbon. 

Its  agreeable  smell    resembles  that  of   the  tertiary  alcohols  ; 

it  boils  at  189°— 192°  and  itssp.  gr.  D  "'-  =  0-8972.      Some 

other  alcohols  homologous  with  this  one  had  been  already 
obtained,  such  as  I '  ,1 1,  Ol  I,  by  Panting, y  and  .1  akevkin,  and 
r,,ll..,oll  by  Markovikov  and  Ogloblin.  It  is  scarcely 
soluble  in  water,  but  is  very  hygroscopic  and  forms 
naphthylates  with  sodium,  barium  and,  probably,  silver. 

Nononaphthyl  Ether,  ((',ll,7),o,  i^  obtained  by  the 
action  of  silver  monoxide  on  the  iodide;  it  boils  at  294  — 
297".     It  is  a  thick  liquid,  and  can  be  distilled  over  metallic 

sodium;  sp.gr.  I)  "    =  0-8602  (lower  than  that  of  alcohol). 

Nononaphthylene,  ( ',,]!,,,,  was  first  obtained  and  named 
by  Markovikov.  It  is  formed  from  the  chloride  of  nono- 
naphl  hene  by  the  action  of  silver  acetate.  There  are  at 
Least  two  isomeric  hydrocarbons:  1,  boiling  at  135° — 137°, 

sp-  gr.  =  D|j  =  0-7962i  and  2,  boiling  at  131°— 133°) 
colourless  liquids  with  a  smell  similar  to  that  of  turpentine 
and  quite  different  from  that  of  naphthenes  ;  it  resembles 
in  its  physical  properties  campholene  from  campholic  acid. 
It  combines  readily  with  2  atoms  of  bromine,  showing  a 
marked  increase  of  temperature,  but  the  resulting  bromide 
readily  yields  hydrohromie  acid.  On  standing  with  water 
in  presence  of  a  small  amount  of  sulphuric  acid  it  forms 
nononaphthyl  alcohol.  In  strong  sulphuric  acid  it  dissolves 
completely.  On  heating  with  hydriodic  acid  in  sealed  tubes 
it  tonus  ordinary  nononaphthene.  In  presence  of  suitable 
oxidising  agents  it  gives  the  same  products  as  the  above 
alcohol,  i.e.,  a  mixture  of  acids  containing  less  than  C,  in  a 
molecule,  such  as  acetic,  succinic,  and  others.  In  short, 
these  hydrocarbons  of  the  general  formula,  C«.H2n  _  2,  of  the 
naphthene  series  stand  in  the  same  relation  to  naphthenes 
as  olefines  stand  to  paraffins  in  the  normal  series. — N.  W.T. 


The  Occurrence  of  Phenol  and  Pyridine  in  Brown  Coal- 
Tar.  T.  Rosenthal.  Che'm.  Zeit.  14,  870. 
Although  it  is  stated  in  the  text-books  that  phenol  is  a 
constituent  of  brown  coal-tar,  yet  the  preparation  of  the 
pure  crystalline  substance  therefrom  appears  not  to  have 
been  hitherto  effected.  It  maybe  obtained  by  the  following 
process  :  Light  oil  or  first  runnings  is  shaken  with  0"5  per 
cent,  of  its  weight  of  caustic  soda  dissolved  in  water  to 
make  a  10  per  cent,  solution.  After  removing  traces  of 
oil  clinging  to  the  alkaline  solution  of  phenol  thus  obtained, 
by  blowing  steam  through  it,  the  tar  acids  are  liberated  by 
the  addition  of  dilute  sulphuric  acid,  and  purified  by  repeated 
distillation,  towards  the  end  over  chromic  acid,  anil  finally 
over  white  lead.  A  considerable  proportion  distils  below 
190"C,  and  from  it  crystals  "I'  phenol  separate  on  standing, 
which   melt  at  ;>G    I '.  after  reerystallisatioli.       The  purity  of 

the  substance  was  proved  by  the  analysis  of  the  derivatives 
tribromophenol  and  the  potassium  salt  of  paraphenol- 
sulphonic  acid. 

Pyridine    has    not    previously    been    obtained    from    this 

SOU i   it  is  present  in  very  small  quantities.     Six  thousand 

kilos,  of  light  oil  shaken  out  with  JO  kilos,  of  sulphuric 
acid  of  2ii  per  cent,  strength  gave  about  HI  kilos,  of  the 
crude  base.  By  repeated  rectification,  using  a  four-bulb 
dephlegmator,  20(1  grins,  boiling  below  120°  ('.  were 
obtained.  further  purification  by  means  of  the  ferro- 
cyanide  gave  a  specimen  of  pyridine  boiling  at  115° — 117', 
the  purity  of  which  was  verified  by  analysis  of  its  double 
saltN  with  platinum  and  gold  chlorides. —  li.  B. 


Notes  on   tin  Manufacture  of  Mineral   Lubricating  Oil. 

A.  Veith.     Chem.  Zeit.  14,  9(11  —  902  and  942—943. 

The  importance  of  the  mineral  lubricating  oil  industry  may 
be  gauged  by  the  fact  that  there  arc  now  prepared  from  the 
crude  material  oils  of  all  grades,  ami  adapted  for  ever* 

kind  of  machinery,  and  capable,  if  judiciously  chosen,  of 
completely  replacing  the  more  costly  fatty  oils  hitherto 
in  use.     The  mere  distillation  of  the  less  volatile  portion  of 
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petroleum  failed  to  yield  a  thoroughly  satisfactory  product, 
as  a  certain  amount  of  " cracking "  took  place  inconse- 
quence of  the  contact  of  the  vapour  of  the  oil  with  the 
heated  sides  of  the  still  causing  the  formation  of  evil- 
smelling  products  of  low  viscosity.  About  1870  the  use 
of  superheated  steam  was  adopted,  improvement  in  the 
quality  of  the  material  at  once  taking  place,  and  fairly 
good  results  were  obtained  by  even  the  early  and  more 
primitive  appliances,  though  the  oil  still  left  a  good  deal 
to  be  desired.  The  cause  of  the  efficacy  of  superheated 
steam  seems  to  be  its  mechanical  action  separating  and  pro- 
tecting the  particles  of  oil  vapour  from  local  overheating. 
Consideration  of  the  best  material  for  the  retort,  tempera- 
ture and  means  of  condensation  led  to  the  evolution  of 
modern  plant.  Turning  first  to  the  still  proper,  it  was 
found  that  cast  iron  when  of  the  necessary  thickness  was 
too  slow  in  heating  and  cooling,  and  too  poor  a  heat 
conductor  for  economical  use,  ami  wrought  iron  was  there- 
fore substituted ;  vertical  retorts  worked  badly  owing  to 
the  considerable  condensation  that  took  place  on  their 
upper  parts,  and  the  consequent  tendency  of  the  oil  to 
trickle  back  down  the  heated  walls  of  the  still,  and  retorts 
of  elliptical  section  set  horizontally  with  a  wide  tube 
leading  quickly  away  and  downwards  for  the  convej'ance 
of  the  evolved  vapours  were  adopted  in  place  of  them. 
The  form  of  superheater  varies  in  different  factories,  but 
speaking  broadly  the  question  of  the  best  material  for  the 
tubes  is  the  most  weighty,  and  may  be  answered  thus  : 
Cast  iron  does  not  readily  oxidise  and  burn  away,  but  is 
liable  to  crack  with  sudden  changes  of  temperature ;  the 
reverse  is  true  of  wrought  iron  ;  in  consequence  of  these 
properties  the  author  recommends  the  use  of  wrought  iron 
tubes  protected  with  cast  iron  cast  round  them  as  best 
meeting  the  requirements  of  the  case.  The  temperature 
of  the  superheated  steam  is  220° — 270°  C,  and  empirical 
rules  rather  than  the  pyrometer  are  relied  on  for  obtaining 
and  maintaining  it.  The  condensation  of  the  oil  is  effected  in 
a  large  worm  with  thin  walls  cooled  in  air  instead  of  water, 
and  having  openings  at  intervals  along  its  length  ;  by  the 
use  of  this  device,  instead  of  obtaining  a  single  product 
whose  viscosity  and  flashing  point  are  not  particularly 
high,  several  different  oils  are  got,  the  heaviest  portion 
condensing  in  the  portion  of  the  worm  nearest  the  still, 
and  the  lighter  products  after  further  condensation  in  the 
order  of  their  volatility.  The  lightest  of  all  is  condensed 
in  a  second  worm  cooled  by  water  and  collects  together 
with  the  water  from  the  superheated  steam.  The  automatic 
separation  of  most  of  the  oil  from  the  water  with  which  it  is 
associated  saves  time,  inasmuch  as  the  oil  can  be  at  once 
refined  without  waiting  for  separation  by  ordinary  means. 

— B.  B. 


The  Distillation  of  Rosin  in  Vacuo.     C.  A.  Bischoff  and 
(  ).  Xastvogel.     Ber.  23,  1919—1923. 

Bosin  consists  chiefly  of  a  mixture  of  a  hydrocarbon 
C;0H3.;,  which  is  probably  the  same  as  that  described  by 
Deville  and  Ribau  under  the  name  of  "  colophene,"  and  of 
an  acid  C^rl-jOo  isomeric  with  sylvic  and  pimaric  acids, 
which  may  be  called  "  isosylvic  acid." 

The  products  obtained  from  the  distillation  of  rosin 
under  atmospheric  pressure  are  the  result  of  complete 
decomposition  occurring  during  the  process,  the  average 
yield  being  as  follows  : — 60  grms.  rosin  distilled  : — 

Grms.        Boiling  Point. 

Spirit  (and  trace  of  water) 8M>    ....     108°— 200° 

Viscid,  clear  oil 9'8    2<)0°— 360° 

Heavy  oil 16*6 

Pitch  (insoluble  in  alcohol) l:»*u 

Uncondensable  gas 6'6 

Both  the  spirit  and  the  oil  are  readily  soluble  in  caustic 
soda,  from  which  solution  hydrochloric  acid  throws  down 
white  precipitates. 

For  the  distillation  in  vacuo,  an  initial  pressure  of 
50  mm.  was  employed,  which  owing  to  the  evolution  of 
gas  quickly  rose  to  110mm.  From  2-1*3  grms.  of  rosin 
distilled,  l'j-8  grms.  of  distillate  were  obtained,  together 
with  1  •  4  grm.  of  pitch  insoluble  in  alcohol,  and  3' 1  grms. 
of  gas.     The  distillate  was   almost  insoluble  in  cold  caustic 


soda,  but  soluble  in  hot  alcohol,  being  reprecipitated  on 
the  addition  of  water ;  it  was  also  found  to  be  insoluble 
in  ether  and  benzene.  It  was  then  dried  and  distilled  in 
air,  the  first  drops  coming  over  above  360°,  whereas 
ordinary  rosin  oil  starts  at  108°.  The  distillate  was 
collected  in  three  portions,  no  decomposition  being  notice- 
able during  the  process.  The  middle  fraction  was  the 
largest,  and  consisted  of  a  tacky  oil  with  a  smell  resembling 
turpentine  :  analysed  it  gave  results  coinciding  with  a 
formula  C^H^O,.  This  formula  contains  two  molecules  of 
water  less  than  the  so-called  "  abietic  acid,"  C'MH64Os.  The 
substance  had  neither  the  character  of  an  acid,  aldehyde, 
ketone,  or  alcohol,  but  appeared  to  be  an  anhydride  ;  by 
repeated  distillations  in  vacuo  it  seemed  to  be  split  up  into 
several  components. 

On  repeating  the  experiments  with  rosin  that  had  been 
kept  over  concentrated  sulphuric  acid  and  phosphoric 
anhydride  for  three  weeks,  it  was  found  that  water  was 
always  obtained  on  distillation,  showing  that  it  must  be 
chemically  combined  in  the  rosin.     This  was  then  distilled 

at  a  pressure  of  30  mm.,  and  found  to  melt  at  69° 130°. 

First  distillation  : — 

Per  Cent, 

Water  and  spirit 11  ■  4 

Oil 75-2 

Pitch 60 

Gas  and  loss 6*6 

On  heating  to  150°  to  remove  water,  the  oil  lost  1  -5  per 
cent.     Second  distillation  : — 

P.-r  Cent. 

Up  to  200° 5 

Up  to  250° 65 

Up  to  300° 13 

Up  to  decomposition 9 

Pitch 5 

Gas  and  loss 3 

loo 

The  second  portion  (200°— 250°)  was  redistilled  and 
gave : — ■ 

Per  Cent. 

Up  to  200° 6"t 

Up  to  216° WO 

Up  to  219° 9-3 

Up  to  223° 5-4 

Up  to  225° 6-3 

Up  to  245° 8-2 

248°— 250° 35-0 

Loss 10'  4 

The  fraction  248°— 250°  rectified  10  times  and  analysed, 
gave  results  coinciding  with  the  formula  C40H58O3,  and  is 
probably  isosylvic  anhydride.  It  solidified  in  a  short  time 
to  a  hard  colourless  mass  of  very  tine  crystals,  easily  soluble 
in  alcohol  and  ether.  The  alcoholic  solution  rotated  the 
ray  of  polarised  light  to  the  right  [a]„  =  +  63°  (sylvic  acid 
gives  [a]„  =  -  53°  ;  Haller,  Ber.  18,  2166;  this  Journal, 
1886,  25).  By  repeated  solution  in  caustic  potash  and 
precipitation  with  dilute  acetic  acid,  a  white  powder  was 
obtained,  melting  between  60' 5°  and  62 -5°,  and  soluble  in 
weak  ammonia,  which  on  analysis  gave  results  coinciding 
with  a  formula  C20HbllOo.  This  acid  is  therefore  isomeric 
with  sylvic  acid.  In  common  with  its  isomer,  it  has  the 
property  of  giving  a  red-violet  colour  on  the  addition  of 
concentrated  sulphuric  acid  to  its  solution  in  acetic  anhydride, 
which  is  removed  by  water,  colourless  flocks  separating  out. 

The  next  largest  fraction  distilled  at  216°—  219°,  ami 
consisted  chiefly  of  hydrocarbons  of  the  formula  Cu,H|fi ; 
by  repeated  distillation  it  can  be  so  far  purified  as  only  to 
contain  about  1  per  cent,  of  oxygen. 

"  Colophene"  boils  at  318° — 320°,  in  vacuo  at  218°— 220°, 
apparently  showing  that  this  substance  is  a  diterpene, 
C;„H:i:. 

It  is  specially  to  be  remarked  that  "colophene"  and 
isosylvic  acid,  the  two  chief  constituents  of  rosin,  the  latter 
of  which  is  possibly  formed  during  the  distillation  from  the 
original  sylvic  acid,  are  very  similar  in  their  composition. 

— F.  H.  L. 
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Contributions  to  the  Study  of  the  most  Volatile  Portion  of 

<  'fid  Tar.     J.  Biehringer.     Jour.  f.  Gasbeleuchtung,  33( 

S41— 345  and  358—369;  also  Dingl.  Polyt.  J.  276,  18 

et  seq. 

mtradictorj  statements  published  as  to  the  components 
of  tliis  portion  of  tar,  are  probably  due  to  the  fact  that  the 
investigations  have  been  conducted  on  products  which  have 
been  previously  submitted  to  the  anion  of  acids  and  alkalis. 
To  avoid  errors  introduced  in  this  way,  the  author's 
experiments  were  carried  out  on  that  portion  of  90  per  cent. 
English  benzene  which  boils  between  30°  and  80°,  and 
afterwards  on  some  specially  prepared  fractions  boiling, 
No.  1  between  50c  and  60  .  and  No.  2  between  60  and  70  , 
sent  him  by  Dr.  H&ussermann  from  the  chemical  works  at 
Griessheim. 

In  common  with  previous  experimenters,  the  author  found 
that  fractional  distillation  through  Lie  Bel-Henniuger's tubes, 
or  through  a  six-bulbed  apparatus  rilled  with  glass  beads, 
even  when  repeated  several  times,  was  not  competent  to 
split  up  the  substance  satisfactorily,  decompositions  appearing 
to  occur  which  altered  the  boiling  points. 

By  allowing  the  crude  products  to  settle,  or  better  by 
fractionation,  they  were  found  to  separate  into  two  distinct 
layers,  the  lower  consisting  chiefly  of  carbon  bisulphide. 
The  separation,  however,  was  not  sufficiently  complete  to 
allow  of  exact  results  being  obtained.  The  only  other 
methods  available  were  to  remove  one  well-known  con- 
stituent at  a  time,  or  to  separate  the  substances  into  groups. 

To  test  for  carbon  bisulphide,  the  first  runnings,  or 
impure  benzene,  are  treated  with  alcoholic  ammonia,  and 
allowed  to  rest  for  a  time.  If  the  amount  present  is  not 
extremely  small,  ammonium  sulphocyanide  separates  out 
in  crystals,  which  may  be  extracted  with  water,  and  after 
acidification  identified  by  ferric  chloride.  Or  by  adding 
caustic  potash  dissolved  in  absolute  alcohol,  the  carbon 
bisulphide  may  be  converted  into  potassium  xanthate, 
which  may  be  dissolved  out  by  water  and  identified  by  the 
formation  of  the  yellow  cuprous  xanthate  on  the  addition  of 
copper  sulphate  solution. 

The  presence  of  carbon  bisulphide  is  a  great  hindrance 
to  the  investigation  of  the  first  runnings,  for  it  has  the 
property,  in  common  with  several  other  substances  present, 
of  not  being  changed  by  concentrated  acids  and  alkalis,  for 
which  reason  most  of  the  benzene  of  commerce  is  con- 
taminated with  it. 

The  following  methods  of  estimating  carbon  bisulphide 
mav  lie  employed  : — 

1st.  By  means  of triethylphosphine.  The  carbon  bisulphide 
i-  dissolved  in  absolute  ether,  and  an  ethereal  solution  of 
triethylphosphine  added  in  excess  ;  after  a  time  the  liquid 
becomes  red,  and  deposits  small  needle-like  crystals  ;  after 
the  colour  has  disappeared,  the  whole  is  thrown  on  to  a 
tared  filter,  the  mother-liquor  being  used  to  rinse  out  the 
vessel,  the  crystals  finally  washed  with  pure  ether,  dried 
in  vacuo  and  weighed.  Working  with  pure  bisulphide, 
the  author  found  the  results  a  good  deal  too  low. 

2nd.  Estimation  us  a  salt  of  xanthic  acid  : — 
The  solHtion  containing  the  carbon  bisulphide  is  added 
drop  by  drop  to  a  concentrated  solution  of  caustic  potash  in 
absolute  alcohol,  with  constant  stirring.  The  mass  of 
crystals  should  be  thoroughly  broken  up,  and  the  whole 
warmed  slightly.  The  xanthate  so  obtained  may  be  analysed 
volumetrieally  cither  by  means  of  a  copper  solution  or  by 
iodine.  For  "the  first  process,  the  copper  sulphate  solution 
should  be  of  decinormal  strength,  each  ee.  of  which 
represents  0-03202  grm.  xanthate  or  0-0152  grm.  CS2. 
The  best  method  is  that  of  JIacagno,  who  neutralises  the 
solution  of  the  potassium  xanthate  with  acetic  acid,  ami 
titrate-  with  the  copper  solution  as  long  as  any  turbidity  is 
apparent,  the  end  reaction  being  obtained  by  testing  a  drop 
of  the  liquid  with  potassium  fcrrocyanide.  As  the  cuprous 
precipitate  masks  the  colour  of  the  copper  ferrocyanide, 
this  may  be  done  by  putting  one  drop  of  the  liquid  on  to  a 
double  thickness  of  filter  paper  and  adding  the  ferrocyanide 
to  the  solution  that  passc<  through  to  the  lower  layer. 
Experiments  tried  by  the  author  ou  pure  CSj  gave  results 
0*54  per  cent,  too  lowbj  this  process.  Tried  on  the  two 
crude   products   meutioucd   above: — No.    1  gave  19 '8  per 


cent.  CSj,  and  No.  2,  19-17  per  cent.  CSj.  These  figures 
show  that"  it  is  impossible  to  concentrate  the  carbon  bisulphide 
into  one  fraction  by  distillation,  and  strengthen  the  idea 
that  it  exists  in  the  crude  liquid  in  loose  combination  with 
some  other  substance,  which  compound  is  only  broken  up 
gradually  by  boiling. 

The  third  method  if  estimation,  by  means  of  standard 
iodine,  depends  on  the  formation  of  ethyldisulphocarbonic 
sulphide  as  discovered  bj  Desains  (Annalen  [3],  20,  196). 
The  solution  containing  the  potassium   xanthate   is  exactly 

neutralised  with  acetic  acid,  starch  added,  and  ^  iodine  ruu 

in  till  the  blue  colour  appears.  The  author's  experiments 
show  that  this  method  is  far  less  exact  than  the  former. 

The  author  has  tried  to  estimate  carbon  bisulphide  by 
converting  it  into  ammonium  sulphocyanide  by  means  of 
alcoholic  ammonia:  after  :;:.  day-  only,  78"8  per  cent,  was 
found  to  lie  changed  into  the  sulphocyanide. 

lie  also  tried  converting  the  bisulphide  into  diphenyl- 
sulphocarbamide,  by  warming  it  with  aniline  and  caustic 
potash:  after  several  days'  heating  only  61  per  cent,  was 
changed. 

To  remove  the  carbon  bisulphide  from  the  light  "  benzole," 
the  best  method  is  to  proceed  as  follows : — 1,000  to  1,200  grms. 
of  the  fraction  are  treated  with  from  one-fifth  to  one-sixth 
their  weight  of  ordinary  alcohol,  and  to  avoid  loss  of  the  most 
volatile  portions,  put  into  a  freezing  mixture.  Dry  ammonia 
vapour  is  then  passed  through  the  mixture,  care  being 
taken  that  the  leading  tube  does  not  become  blocked. 
After  a  time  crystals  begin  to  separate  out.  anil  the  liquid 
divides  into  two  distinct  layers,  the  lower  consisting  of 
alcohol  and  water,  with  the  various  products  of  the  action 
on  the  bisulphide  in  solution,  and  containing  a  -mall  amount 
of  the  hydrocarbons, which  may  be  removed  by  the  addition 
of  more  water.  If  the  whole  liquid  is  filled  with  separated 
solid  matter  it  maybe  strained  through  linen,  when  the 
division  can  be  easily  seen.  The  top  layer  should  be  treated 
with  more  alcohol  and  ammonia  passed  again,  the  operation 
being  repeated  till  crystals  no  longer  separate.  The  residual 
liquid  is  then  thoroughly  washed  with  water,  dried  by 
means  of  calcium  chloride  and  distilled. 

By  this  treatment  the  specific  gravity  of  the  fraction  No.  I 
fell  from  -SHS  to  -7401. 

The  author  hopes  to  continue  his  researches  on  the 
product  freed  from  carbon  bisulphide. — P.  H.  L. 


PATENT. 


Improvements  in  the  Distillation  of.  Mini  nil  (His  ami  like 

Products,  and  Apparatus  for  that  Purpose.  J.  Dewsij 
Cambridge,  and  B.  Redwood,  Finchley.  Eng.  Pat.  13,016, 
August  17,  1889.  8d. 
This  is  an  apparatus  for  the  distillation  of  mineral  oils 
under  reduced  pressure,  a  current  of  air  or  inert  gas  being 
passed  continuously  through  the  boiling  liquid.  It  consists 
of  a  retort,  condenser  and  receiver.  The  latter  is  connected 
with  an  air-pump  and  with  a  second  receiver  placed  beneath 
it  which  can  also  be  [nit  into  communication  with  the  air 
pump  or  with  the  external  air.  When  a  sufficient  quantity 
of  the  distillate  has  collected  in  the  first  receiver,  the  two 
receivers  arc  put  into  communication  and  the  liquid  runs 
from  the  first  into  the  second.  The  communication  is  now 
cut  off,  air  is  admitted  to  the  second  receiver  and  the 
distillate  runoff  by  a  tap  at  the  bottom.  A  third  receiver 
communicates  with  the  bottom  of  the  retort  and  serve-  to 
withdraw  the  high-boiling  residue.  The  retort  i-  also 
furnished  with  a  tube  which  reaches  nearly  to  the  bottom  of 
the  retort  and  serves  to  admit  air  or  other  gas  which  bubbles 
through  the  liquid  and  assists  the  distillation. — II.  K.  T. 
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IY-COLOURING  MATTERS  AND  DYES. 

On  a  Violet  Colouring  Matter  from  Illuminating  Gas  or 
from  the  Residues  of  Gas  Purifier*.  Jour.  f.  Gasbeleuch- 
tnng,  33,  301—306. 

See  under  II.,  page  923. 


The  Condensation  of  Dichlorether  with  the  Cresols. 

C.  Bruckner.     Annalen,  257,  322—330. 

Ethenyltrieresol.  — The    cresols    react    with    dichlorether 

similarly  to  the  phenols  (Ann.  243,  151,etseq.),  ethenyltri- 

cresols  being  formed  according  to  the  equation — 

C4HsCl.O  +  3  CrH-.OH  =  2  HC1  +  C,H60  + 
+  C2H3(C,H3CH3.OH)3. 

These  compounds  are  prepared  by  warming  a  mixture  of 
dichlorether  (1  mol.)  with  cresol  (3  mols.)  and  dropping  the 
solution  of  the  product  in  glacial  acetic  acid  into  a  large 
excess  of  water.  They  are  white  unerystallisable  powders 
reddened  when  damp  by  the  air;  they  are  insoluble  in 
water,  chloroform,  or  light  petroleum,  but  dissolve  readily 
in  alcohol,  ether,  glacial  acetic  acid,  ethyl  acetate,  &c. ;  on 
evaporating  the  solutions  they  are  left  in  resinous  masses. 
The  ortho-compound  is  soluble  in  dilute  solutions  of  potash, 
the  meta-  and  para-compounds  only  in  warm  concentrated 
solutions ;  they  are  all  reprecipitated  unchanged  by  acids, 
even  by  carbonic  acid.  They  do  not  melt  when  heated,  but 
form  soft  resinous  masses  which  become  brittle  and  glassy  on 
cooling.  The  o-compound  undergoes  this  change  at  85°,  the 
m-compound  at  90°,  and  the  p-eompound  only  at  100°;  at 
130'  decomposition  ensues.  The  triacetate!  are  pale  yellow 
amorphous  powders  insoluble  in  water  and  in  alkalis. 
When  the  ethenyltrieresols  are  boiled  for  six  hours  with  a 
little  more  than  a  molecular  proportion  of  ferric  chloride, 
and  the  product  is  poured  into  an  excess  of  water,  violet- 
brown  flocculent  precipitate-  separate,  the  alcoholic  solution 
of  which  directly  d}-e  wool  and  silk  violet-brown.  The  pre- 
cipitates are  purified  by-  repeatedly  dissolving  them  in  glacial 
acetic  acid  and  precipitating  with  water.  By  desiccation  in 
vacuo  they  are  obtained  as  dark  powders  which  may 
be  heated  without  change  to  120°,  but  decompose  at  2003. 
They  are  soluble  in  alcohol,  ether,  glacial  acetic  acid,  ethyl- 
acetate,  acetone,  and  alkalis,  but  not  in  carbon  bisulphide, 
benzene,  &c.  From  aqueous  alkaline  solutions  the}  are 
reprecipitated  by  acids,  even  by  carbonic  acid.  The  con- 
stitution of  these  dyestuffs  is  slightly-  different  from  that 
of  the  analogous  phenol,  naphthol,  resorcinol,  &c.  derivatives, 
2  mols.  of  the  corresponding  phenol  first  formed  condensing 
with  elimination  of  water — 

2  [C(C7H6.OH)2OH.CH2(C7H6.OH)]  -  H,0 
=  [C(C;H6.OH)2.CH2(C.H6.OH]20. 

The  acetates  of  these  dyestuffs  are   yellow  powders  which 

I  decompose  at  100°,  the  o-  and  p-compounds  have  the  com- 
position [C(C7H6.OC2H30)2.CH„(C7H6.OC.:H30)]„,hut  the 
m-compound  appears  to  be  a  mixture  of  several  substances. 

— S.  B.  A.  A. 


Hydrazobenzenedistdphonic  Acid.     H.  Limpricht. 
Ber.  23,  1032— 1057. 

The  compound  formerly  known  as  hydrazobenzencdisul- 
phonic  acid  has  been  proved  to  be  benzidinedisulphonie 
acid.  The  author  has,  however,  succeeded  in  preparing  the 
proper  hydrazobenzenedisulphonic  acid,  by  heating  a 
mixture  of  lead  azobenzenedisulpkonate  and  water  on 
a  water-bath  and  passing  sulphuretted  hydrogen  through 
the  mixture.  On  evaporation  m-aniidobenzene  sulphonic 
acid  and  benzidinedisnlphonic  arid  were  precipitated,  and 
finally  white  needles  easily  soluble  in  water  were  obtained, 
forming  the  desired  compound.  It  is  a  strong  reducing 
agent ;    mineral   acids   convert   it   into   benzidinesulphouic 


acid  and   its  alkaline  solution  is   changed  on   evaporation 
into  azobenzenedisulphonic  acid. 
The  barium  salt — 

I ^ 1 

C„1I/S<V)XH.X1I1  Si  )  )(  ,H,    +  2H20 

forms  white  or  liffht  yellow  crystals. 

The  potash  salt,  C6H4(S(  UOXH  .  X11(S(  ),K  )C6H4,    also 
forms  light  yellow  crystals. — A.  L. 


Researches  on    Azo    Derivatioes  of    Phenyl-$-Naphthyl- 

amine.  T.  Zincke.  Ber.  23,  1314—1325. 
Ben-zene-azophen-yi.-5-xai'iituvhmink  yields  on  oxidation 
with  chromic  acid  the  chromic  salt  of  a  well  characterised 
ammonium  base,  C.,.:H|,;X3.OH,  which,  on  careful  reduction 
reproduces  benzene-azophenvl-/8-napbtlivlamine.  If  the 
aqueous  solution  of  this  compound  be  heated  on  the  water- 
bath  a  red  resinous  matter  is  gradually  precipitated,  whilst 
the  bitter  taste  of  the  solution  decreases  in  intensity.  ( )n 
treatment  with  alcohol  a  base  is  dissolved  from  the  resin,  and 
tin-  residue  consists  of  benzene-azo-P-naphthylphenylamine. 
The  same  reactions  take  place  if  the  chloride  of  the  base  is 
heated  with  caustic  potash.  The  alcoholic  solution  precipi- 
tates on  dilution  with  water  a  body  of  the  formula  <  '.;:,Hi,N*:;i  •, 
which,  after  crystallisation  from  benzene,  forms  yellowish 
needles,  melting  at  213  — 217°  C.  It  is  easily  soluble  in 
alcohol,  glacial  acetic  acid,  and  benzene,  and  shows  strong 
greenish  fluorescence  especially  in  dilute  solutions.  It  forms 
salts.  The  author  discusses  at  great  length  the  constitution 
of  the  base  obtained  from  the  azo  compound,  without 
however  arriving  at  a  final  conclusion  as  to  its  constitution. 

—A.  L. 


Azo  Derivatives  of  Secondary  -  $  -  Naphthylamine 
Derivatives,  and  their  Oxidation  Products.  P.  Matthes. 
Ber.  23,  1325—1334. 

p  -  Tolurne-azn  -  /S  -  naphthylphenylamine,  prepared  from 
i8-naphthylphenylamine  and  p-diazotoluene  chloride,  forms, 
after  crystallisation  from  alcohol,  dark  red  needles  of  a 
beautiful  metallic  lustre,  easily  soluble  in  benzene,  less  in 
alcohol  and  glacial  acetic  acid.     Melting  point  =  120°  C. 

Ammonium  Base  from  p-Toluene-azo-Si-naphthylphenyl- 
umine. — The  azo-compound  is  dissolved  in  10  times  its 
weight  of  hot  glacial  acetic  acid.  The  solution  is  then 
cooled  to  40° — 45°  C,  and  a  hot  concentrated  solution  of 
potassium  bichromate  is  gradually  added  until  the  liquid 
becomes  brown  and  yields,  on  dilution  with  water,  a  yellow 
precipitate,  the  chromic  salt  of  the  new  base.  The  nitrate, 
picrate,  the  platinum,  mercury,  and  tin  double  salts  are 
described. 

Benzene-azo-fi-naphthyltolylamine — 

C6H5N  :  N.C10H6.NH.CrH;, 

forms  long  dark  red  needles  easily  soluble  in  hot  glacial 
acetic  acid  and  benzene,  with  more  difficulty  in  alcohol  and 
ether,  melting  at  152°  C.  It  yields  on  oxidation  an 
ammonium  base,  of  which  several  salts  are  described. 

Benzene-azo-a-fS-dinaphthylamine — 

C6H5X:N.C10H6.NH.C10H7. 

Two  isomerides  are  formed.  The  ^-compound  obtained  by 
crystallisation  from  benzene  forms  red  needles,  melting  at 
167°  C.  On  boiling  with  alcohol  in  hydrochloric  acid, 
Witt's  asymmetrical  azine  was  obtained,  melting  at  283° — 
284°  C.  On  carefully  oxidising  the  azo-compound,  the 
ammonium  base  was  obtained,  of  which  several  salts  are 
described. 

a-Na}>hthalene-azo-f3-naphthylphenylamine — 

C6H5XH.C10lI,,.X2C10Hr, 

forms  dark  red  needles,  melting  at  140°  C,  with  difficulty 
soluble  in  alcohol,  more  easily  in  benzene  and  glacial  acetic 
acid.  The  ammonium  base  is  prepared  by  oxidising  the 
azo-compound  ivith  chromic  acid. 


!.:;o 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Oct.  31,  1890. 


P-Naphthalene-azo-fi-naphthylphenylamine — 

(■1„nrN',.r,((H,l.\Hr„ui, 

forms  long  brick-red  needles,  melting  at  l.r>4 — 155°  C.  On 
oxidation  with  chromic  acid  the  ammonium  base  is  obtained. 

Senzene-azo-$-fi-dinaphthylamine — 

«'flI,N:.N.r1,lH,,.MIC10H7> 

is  only  formed  if  the  solutions  are  kept  very  cold  and  if 
the  diaZO  solution  does  not  contain  an  excess  of  free  acid. 
lied  needles,  melting  at  139°  C. 

Symmelrical-P-P-naphtkazine — 

is  obtained  if  a  strongly  acid  solution  of  diazobenzene 
chloride  is  added  to  a  warm  solution  of  6-jS-diuaphthylaiuine. 
It  forms  yellowish  needles,  melting  at  IM'J  —  L'-l:;  C,  and 
showing  blue  fluorescence  in  benzene  and  green  fluorescence 
in  acetic  acid. — A.  L. 


The  Formation  of  Colouring  Matters  from  Tetrahydro- 
quinolme.  ¥,.  Lellmann  and  H.  Boye.  Bsr.  23,  1374— 
1383. 

|>-AMIDOl*IIEXYLPIPERIDI3fE 


NH..C, 


,CH3.CH„V 
fl«N<  >CH3 


'CH..CH./ 


shows  the  same  colour  reactions  as  p-amidodimethylaniline. 
Tetrahydroquinoline   can   be  considered  as  a  mono-ethyl- 

orthotoluidine,   in  which  the  two  alkyl  groups    are   joined 
together — 


CtH4 


/ 


CH:i 


\nHCHj.CH, 

Mono-ethylorthotoluidiiic. 


<CHn — CHj 
I 
NH  — CH2 

Tetrahydroquinoline. 


This  supposition  originated  the  idea  of  submitting  the 
tetrahydroquinoline  to  some  tests  which,  when  applied  to 
dimethylaniliue,  produced  colouring  matters ;  the  result 
proved  the  theory  to  be  correct. 

If  a  cold  solution  of  equal  molecular  proportions  of 
tetrahydroquinoline  hydrochloride  and  auiidodimcthylaniline 
hydrochloride  are  oxidised  with  the  theoretical  quantity  of 
potassium  bichromate,  an  intensely  green  solution  is 
obtained,  which  contains  an  iudamine  of  the  formula — 


T< 


C6H4N(CH3), 

'•Jl.O'AOtN 


the  same  product  is  formed  by  gently  heating  aqueous 
solutions  of  nitrosodimethylaniline  hydrochloride  and 
tetrahydroquinoline  hydrochloride.  This  indamine,  which 
shows  all  the  characteristic  reactions  with  acids  and  alkalis 
has,  however,  some  characteristic  properties,  being  converted 
by  intramolecular  reduction  into  a  leuco  base.  If  its 
solution  is  allowed  to  stand  or  is  gently  heated,  the  green 
colour  disappears  gradually,  and  after  1  —  2  hours  a  colourless 
solution  is  formed. 

The    authors    explain     this 
formulae : — 


/ 


CH3 

/Vh3 

i  II, 


X 

Indamine. 


reaction     by    the     following 

C^NCCH,), 
NH{  CH3 

CCH3 

NH 

Leuco-coin  pound. 


On  addition  of  potassium  bichromate  to  a  solution  of  the 
leuco  base  the  solution  is  again  coloured  green,  but  of  a 
more  brownish  tint  than  the  original  solution.     It  probably 

contains  au  indamine  of  the  following  constitution: — 

/ITU 
C6H;/         \,CH 


(CH. ). \. <„!!,.. \  -N 


(II 


But  its  solution  is  again  soon  decolourised,  and  probably 

a  body  formed  of  the  constitution — 


CH 


(CH3)3NC6H4.NH.C6H, 


/ 


CH 

CH 


If   molecular   quantities  of  amidodimethylanilinethiosul- 
phonic   acid   and    tetrahydroquinoline    hydrochloride    are 

oxidised  with  potassium  bichromate,  the  indamine  of  the 
sulphonic  acid  settles  down  in  small  green  needles  of 
metallic  lustre,  with  difficulty  soluble  in  water.  They  cannot 
be  recrystallised  without  decomposition.  The  reaction  takes 
place  according  to  the  equation — 

CjHuN   +  (\11,,.<  >:,.\,s_-  +  os  =  CI7HwOjSjNs  +  2  HX), 

and  the  new  compound,  the  indamine  of  Tetrahydroquino- 
linedimethylanilinethiosulphonic  acid  has  probably  the  con- 
stitution— 


/ 


(CH3)2X.Cr,H3(S.S03H).N 

On  standing  this  compound  is  converted  into  a  leuco 
base,  probably — 

(CH3)2N.C6H3(S.S03H)  .XH.C6H3.CbH4 :  Ml 

On  reducing  the  tetrahydro-indamine  with  zinc  dust  and 
hydrochloric  acid,  sulphuretted  hydrogen  is  evolved,  and 
the  solution  precipitates  on  addition  of  ferric  chloride  au 
abundant  quantity  of  a  blue  colouring  matter,  which, 
according  to  its  formation  and  properties,  belongs  to  the 
class  of  the  thionines  and  is  analogous  to  Methylene  blue. 
Its  formula  ought  to  be — 


T< 


rii 


/ 


NCCHj), 


>* 


CHj.CjH^N 


Tetramethyliudaminesulphonic  acid  produces  on  boiling 
with  water  leucomethylene  blue.  When  the  leuco  base  ox 
the  dihydro-indamine  is  treated  in  the  same  manner  for  a 

day  the  sulphite  of  a  new  leuco  base  is  formed,  which  on 
oxidation  with  ferric  chloride  produces  a  new  blue  colouring 
matter — 

CsH,— N(CHs)s 
>S 


T< 


C6H2.C,H6=N 


differing  in  shade  and  intensity  from  the  Tetrahydro  blue. 

Kairoline  or  methyltctrahydroquinolinc  is  also  capable  of 
forming  indamines  and  blue  colouring  matters. — A.  L. 


On  some  Piperidine  Bases.     E.  Lellmann  and  H.  liuttner. 

Ber.  23,  1383—1388. 
Aia'MATte  halogen  compounds  act  on  piperidine  at  a  high 
temperature;  bromobenzene,  for   instance,    produces    with 
piperidine  at  250  C.   Phenylpiperidine.    The  authors  han 
prepared — 

T, -rt in n/-a -na }ihthylpiperidi uc,  CH,1 1;M',1 1„„  oil.  boiling 
at    185  — 190°  C. 


ot.  si,  1890.]         THE   JOURNAL   OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


931 


T,rtinn/-&-naphthi/lpiperidine,    C10H7NC5H]0,     crystals, 
melting  at  57°— 58°  C. 

Tertiary     anthracylpiperidine,     C14H9NC5H1(I,      yellow- 
needles. 

Tertiary  phenantkrylpiperidine,  C14H9NC5H10,  crystals, 
melting  at  113°  C. 

p-Nitro-a-naph  thylpiperidine,    NOX'10H,;NCSH10,  yellow 
needles  melting  at  17°  C. 

Piperidyhydrodamine — 


C6H„.C< 

I          | 

/C6H3.NC5H10 
\C6H3.NC5H10 

CO— o 

obtained  by  acting  with  6  molecules  of  piperidine  on 
fluorescein  chloride  at  220°  C.  The  contents  of  the  tube 
were  heated  with  alcohol  and  hydrochloric  acid.  The 
solution  was  evaporated  to  dryness  and  the  residue  dissolved 
in  dilute  hydrochloric  acid.  Alkalis  precipitate  the 
rhodamine  base  as  a  violet  floccular  precipitate,  easily 
soluble  in  alcohol  and  very  stable  towards  alkalis. — A.  L. 


On  Paramidotriphenylcarbinol.     A.  Baeyer  and  E.  Lohr. 
Ber.  23,  1621—1628. 

Paranitrotriphenylmethane,  C19H15XO.,,  is  obtained  by 
allowing  a  mixture  of  5  grms.  of  p-nitrobenzaldehyde, 
20  gnus,  of  benzene,  and  20  grms.  of  sulphuric  acid  to 
stand  for  24  hours.  The  benzene  solution  is  then  washed 
with  sodium  carbonate,  sodium  bisulphite,  and  water;  the 
excess  of  benzene  is  evaporated,  and  the  condensation 
product  is  obtained  as  a  thick  oil,  crystallising  after  some 
time.  After  repeated  crystallisations  from  petroleum  spirit 
it  is  obtained  in  beautiful  colourless  crystals,  melting  at 
93°  C.  On  treatment  with  fuming  nitric  acid  it  is  converted 
into  Triparanitrotriphenylmethane. 

Paranitrotriphenylcarbinol  is  prepared  from  the  hydro- 
carbon by  oxidation  with  chromic  acid.  The  hydrocarbon 
is  dissolved  in  glacial  acetic  acid,  and  4 — 5  times  its  weight 
of  chromic  acid  are  added,  until  a  sample  poured  into  water 
separates  in  crystals.  The  hydrocarbon  is  removed  by 
petroleum  spirit  and  the  carbinol  purified  by  dissolving  it 
in  glacial  acetic  acid  by  precipitation  with  water.  It  melts 
at  136a  C. 

Paramidotriphenylmethane  was  obtained  from  the  nitro- 
compound by  heating  it  on  the  water-bath  for  several  hours 
with  tin  and  hydrochloric  acid  until  the  solution  became 
colourless.  The  free  base,  when  crystallised  from  benzene, 
contains  benzene  of  crystallisation,  and  forms  large  prisms 
of  the  formula  CYjHuNH,,  +  C6H6.  The  body  is  soluble  in 
ether,  alcohol,  and  petroleum  spirit,  and  melts  at  83° — 84°  C. 

Its  Acetyl  -  compound,  (Cr,H5)„CHC6H4NH(C2H30), 
forms  needles  or  prisms  melting  at  157"  C.  This  compound 
yields,  when  carefully  oxidised  with  chromic  acid  in  a 
solution  of  glacial  acetic  acid,  Acetylparamidotriphenyl- 
carbinol  (C6H5)2C(OH)C„H4XH(C.,H30),  soluble  in 
glacial  acetic  acid  and  alcohol,  and  melting  at  176°  C.  On 
saponification  of  this  product  with  hot  dilute  sulphuric  acid 
the  sulphate  of  paramidotriphenylcarbinol  is  obtained  as 
a  dark  red  solution.  The  hydrochloride  forms  also  a  red 
salt,  crystallising  in  long  red  needles.  The  free  base  is 
colourless,  soluble  in  ether,  alcohol,  and  benzene,  and 
crystallising  from  toluene  or  a  mixture  of  ether  and  petro- 
leum spirit  in  small  colourless  crystals  melting  at  116°  C. 

On  reducing  paranitrotriphenylcarbinol,  amidobenzo- 
plenone,  CcHsCOC6HrNH.,,  melting  at  123"— 124°  C,  is 
formed. 

p-Monamidotriphenylcarbinol  forms  red  coloured  salts, 
but  they  have  no  affinity  for  animal  fibre. — A.  L. 


On    a   Molecular   Interchange  between   a    Diazo   and   a 
Phenolic   Group.     K.  Lellmann  and  H.  Boye.     Ber.  5>3 

1781—1783. 

Alcoholic  solutions  of  1  mol.  of  orthonitrobenzylchloride 
and  2  mol.  of  ethylmeta-amidophenol  are  heated  on  the 
water-bath,  the  alcohol  distilled  off,  and  the  dark,  viscous 
oil  which  remains  extracted  repeatedly  with  water,  to 
remove  the  hydrochloride  of  cthylamidophenol.  On  treating 
the  residue  with  dilute  hydrochloric  acid,  it  gradually 
changes  to  a  light  grey  powder,  which  the  authors  assume 
to  be  the  hydrochloride  of  orthonitrobenzylethylmeta-amido- 
phenol.  This  substance  was  reduced  with  stannous  chloride, 
and  after  diluting  the  solution  was  poured  into  ammonium 
sulphide,  when  the  corresponding  amido  compound  separated 
out.  This  was  dissolved  in  dilute  hydrochloric  acid  and 
treated  with  1  mol.  of  sodium  nitrite.  A  brown  colour  was 
produced,  which  after  some  time  was  precipitated  from  its 
solution  with  sodium  acetate.  Its  formula  is  C15H]5ON3, 
and  the  formation  of  the  dye  may  be  interpreted  by  assumiitg 
that  the  diazoehloride  of  orthoamidobenzylethylmeta-amido- 
phenol  is  first  formed,  which  then  is  converted  into  the  azo- 
dye  by  the  elimination  of  hydrochloric  acid. 

<  .  i  r . 

"I 
/N-CHS. 
(HO)Cr,H3H/  >CCH4  = 

C1N=N/ 

HC1  +  HO.C6H3<  >CGH4 

I 
C2H5 

The  new  dye,  which  can  also  be  regarded  as  azobenzyl- 
ethylamidophenol,  dyes  silk  a  yellowish-brown  shade  which 
is  hardly  altered  by  acids  or  alkalis. — A.  K. 


Orthonitrodiphenylamine    and    some    of    its    Derivatives. 

M.  Schopff.  Ber.  23,  1839— 1844. 
The  best  method  of  preparing  this  body  is  to  act  on  ortho- 
bromonitrobenzene  with  an  excess  of  aniline.  It  is  impos- 
sible to  prevent  the  formation  of  coloured  by-products. 
To  obtain  a  fair  yield,  the  substances  should  be  allowed  to 
react  for  three  hours,  and  then  be  poured  into  water.  After 
acidifying  with  hydrochloric  acid,  the  bromonitrobenzene 
which  has  not  been  attacked  is  distilled  over  with  steam. 
On  now  cooling,  orthonitrodiphenylamine  separates  out  and 
may  be  crystallised  from  weak  alcohol.  Orange-coloured 
leaflets  are  obtained,  melting  at  75°.  A  description  of  the 
preparation  of  orthonitrophenylparatolylamine  is  also  given. 
Phenylorthophenylenediamine  is  readily  prepared  by  heating 
nitrodiphenylamine  to  120°  with  alcoholic  sulphide  of 
ammonium.  After  evaporating  most  of  the  alcohol,  the 
residue  is  treated  with  hydrochloric  acid,  boiled  to  separate 
out  the  sulphur,  then  cleared  with  some  animal  charcoal 
and  the  base  precipitated  with  ammonia.  After  recrystal- 
lising  from  alcohol  with  addition  of  animal  charcoal,  needles 
melting  at  79' — 80'  are  obtained.  The  amine  is  soluble  in 
much  hot  water.  A  solution  of  the  hydrochloride  is  coloured 
deep  red  by  ferric  chloride,  and  a  brown  precipitate  is 
produced,  which,  if  the  solution  be  dilute,  is  deposited  in 
the  shape  of  brown  needles,  with  green  reflex  ;  this  body 
probably  belongs  to  the  group  of  the  azines. 

On  adding  sodium  nitrate  to  a  solution  of  phenvl- 
pheuylenediamine  in  dilute  hydrochloric  acid,  phenylazi- 
midobenzene  is  obtained.  It  is  recrystalliscd  from  weak 
alcohol,  when  reddish  needles,  melting  at  89°— 90°,  separate 
out. 

A  by-product  obtained  in  the  manufacture  of  amidoazo- 
benzene  has  been  described  by  Gattermann  and  Wichmann, 
which  yields  aniline  and  orthophenylenediamine  on  reduc- 
tion ;  they  have  therefore  assigned  to  that  substance  the 
formula — 

/N\ 
CBH 4<   |    >N.Cf,ll, 
\N/ 
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which  would  be  identical  with  that  of  phenylazimidobenzene. 
Now,  tin-  latest  researches  of  Zincke  and  Campbell  point  to 
the  existence  of  two  series  of  these  iinido-  compounds. 
That  class  which  they  distinguish  by  the  term  pseudo- 
azimides  is  produced  by  oxidation  of  orthoamidoazo  bodies, 
the  other  azimides  result  from  the  action  of  nitrous  acid  on 
orthodiamines.  The  by-product  of  amidoazobenzene  is 
evidently  the  pseudoaznnidc.  It  differs  from  the  one 
described  by  the  author  of  this  paper  in  melting  20   higher. 

—A.  K. 


D,  rivatiut  s  ofJDiphenylamine  and  qf Phenazine.  K.  Xietzki 
and  O.  Ernst.     Her.  23,  1852— 1856. 

Tins  research  was  undertaken  with  a  view  to  preparing  the 
simplest  analogue  to  Toluylene-blue,  viz.,  triamidodiphenyl- 
amine — 


-.ML 


XE. 


By  the  interaction  of  molecular  proportions  of  dinitro- 
chlorobenzene  and  paraphenylenediamine  in  alcoholic  solu- 
tion, amidodinitrodiphenylamine  is  obtained  in  quantitative 
yield,  the  equivalent  quantity  of  sodium  acetate  being  added 
after  the  reaction  is  complete.  The  new  body  is  with 
difficulty  soluble  in  hot  alcohol,  more  readily  in  benzene  or  i 
chloroform,  from  which  it  crystallises  in  lustrous  brown 
leaflets  melting  at  177;.  It  dissolves  in  hot  fairly  concen- 
trated hydrochloric  acid.  On  cooling,  the  hydrochloride 
crystallises  out.  The  picric  acid  additive  compound,  as  well 
as  the  mono-  and  diacetyl  derivatives  are  also  described. 

t  )n  reducing  with  stannous  chloride  and  hydrochloric 
acid,  triamidodiphenylarnine  is  readily  formed  and  may  be 
separated  as  the  stanuio-chloride  by  passing  hydrochloric 
acid  gas  into  the  solution.  The  hydrochloride  of  the  base 
is  rapidly  oxidised  in  the  air,  the  sulphate  being  somewhat  i 
more  stable.  Triamidodiphenylarnine  is  the  leuco  base  of 
the  simplest  analogue  to  toluylene-blue.  On  oxidation  it 
yields  a  violet-blue  dye  which  shows  the  characteristic 
properties  of  the  dyes  of  this  group,  but  is  much  less  stable 
than  Toluylene-blue. 

For  preparing  the  azine,  20  grins,  of  the  stannio-chloride 
compound  of  triamidodiphenylarnine  are  dissolved  in  half  a 
litre  of  water,  12  grins,  of  calcium  carbonate  added,  and 
then  20  grins,  of  manganese  dioxide  (about  60  per  cent, 
strength).  The  mixture  is  gradually  heated  on  the  water- 
bath  and  then  boiled  until  it  is  coloured  yellowish-brown 
and  a  drop  on  blotting  paper  is  no  longer  coloured  violet  on 
the  border.  The  solution  is  now  filtered,  a  few  drops  of 
hydrochloric  acid  added,  and  the  dyestuff  salted  out.  The 
crude  hydrochloride  may  be  dissolved  in  boiling  water. 
By  adding  ammonia  while  hot,  the  base  crystallises  on 
cooling  in  long  dark  yellow  needles  melting  at  280  ,  readily 
soluble  in  alcohol  or  ether  to  yellow  solutions  which  exhibit 
strong  fluorescence.     The  formula  of  the  new  azine  is — 

NH,  A/XA  ™ 


\y\\/\/ 

N 

Concentrated  sulphuric  acid  dissolves  the  base  with  a  green 
colour  which  on  diluting  changes  from  blue  and  violet  to 
red.  The  picrate,  platino-chloride  and  diacetyl  derivative 
were  also  prepared.  In  dilute  acids  the  base  dissolves  with 
a  red  colour.  The  salts  crystallise  well.  They  dye  ^ilk 
and  taunin-mordanted  cotton  red,  much  yellower  than  the 
simples'  safranines,  more  like  scarlets,  liy  alkalis  the  red 
is  very  easily  changed  to  yellow. 

Diamidoplieuazine  may  also  be  obtained  by  joint  oxidation 
of  para-  and  metaphenylenediamine  or  by  boiling  the  latter 
with  quinone-dichlorimide  in  alcoholic  solution. 

The  connexion  of  the  new  azine  with  phenazine  was 
proved  by  splitting  oil  the  amido  group  in  the  usual  manner. 
The  resulting  body  was  in  every  way  identical  with  Clans 
and  liiz's  phenazine. — A.  K. 


On  some  .  I  --"-  Dyesfrcun  a-Naphthylamine,  Dimethylaniline, 
and a-Hydroxynaphthoic  Acid.  C.A.  Bischoff.  Ber.  23, 
1908— 1911. 

Dimethylamidobenzene-a-azonaphtkalene — 

(CH3).:.X.C,-1H4..V,.r:„ll; 

is  prepared  by  diazotising  a  salt  of  a-naphthylamino, 
filtering,  and  combining  with  dimethylaniline  in  alcoholic 
solution.  The  ilye  i~  purified  by  treatment  with  hot  dilute 
acid  and  then  with  ammonia.  It  is  quite  insoluble  in  water. 
From  a  solution  in  acetone  prismatic  crystals  were  obtained 
which  appear  black  in  reflected  and  red  in  transmitted 
light.  For  dyeing,  the  azo-compound  was  sulphonated  with 
acid  containing  20|  per  cent,  anhydride.  According  to  the 
degree  of  sulphonatiou,  the  sodium  salts  of  the  resulting 
acids  dyed  silk  and  wool  yellow,  orange,  or  brown. 

o-A  aphthylazo-a-hydroxynaphthoic  acid — 
C1„ll7XXlll"A"ll)S03H 
is  best  prepared  by  allowing  a  cold  solution  of  a-diazo- 
naphthalene  chloride  to  flow  in  a  thin  stream  into  a  well-  cooled 
solution  of  a-hydroxy naphthoic  acid  in  sodium  carbonate. 
The  dye  which  separates  is  washed,  dried  at  100  ,  and 
crystallised  from  glacial  acetic  acid.  A  very  good  yield  of 
leaflets  of  gold-like  lustre  are  obtained,  melting  at  198  . 
The  new  acid  is  sparingly  soluble  in  boiling  water  and  the 
usual  solvents  except  glacial  acetic  acid  and  chloroform,  in 
which  it  dissolves  readily.  Concentrated  sulphuric  acid 
gives  a  blue  solution  and  green  flakes  appear  on  adding 
water.  Alkalis  give  two  series  of  salts  ;  the  neutral  ones 
are  deep  red  and  very  soluble,  the  acid  s;dts  dissolve  with 
greater  difficulty  in  cold  water  and  they  arc  coloured  yellow. 
The  latter  do  not  dye  unmordauted  cotton.  Wool  was 
treated  with  warm  dilute  acetic  acid  after  dyeing.  It  is 
coloured  a  brilliant  orange  yellow.  The  shades  on  silk  are 
not  fast  to  soap. 

Below  are  giveu  some  of  the  more  recently  discovered 
yellow  dyes,  commencing  with  the  greenest  and  passing 
from  the  orange  to  the  brown  dyes.  Quinoline-yellow, 
Auramine,  Carbazol-yellow,  Primuline,  Piazine-yellow,  Tar- 
tra/.iue;  Brilliant  yellow,  Helianthine,  Metanil  -  yellow ; 
Bronstein's  orange,  Jacobsohn's  orange  I.,  Brown  II.  and  III. 

The  most  unstable  to  light  are,  Carbazol-yellow,  Piazine- 
yellow  (.from  diphenyl  piperazine  and  sulphanilie  acid)  and 
Pritnuline-jellow. 

On  moistening  with  concentrated  hydrochloric  acid, 
Auramine  becomes  light  violet ;  Quinoline-yellow  a  slight 
brownish-yellow ;  Carbazol-yellow  at  first  green  then  a 
black-violet;  Primuline  orange;  Piazine-yellow  carmine; 
Tartraziue  is  hardly  changed  ;  Brilliant  yellow  turns  a  deep 
violet;  Helianthine  violet-blue  j  Metanil-yellow  a  deep  blue- 
violet  ;  Bronstein's  orange  is  first  coloured  greenish  then  a 
slight  brown;  Jacobsohn's  orange  1.  carmine,  Brown  II. 
and  III.  violet.     All  these  tests  refer  to  the  colours  on  wool. 

—A.  P. 


On  the  Svlphonation  of  Aniline  and  Naphthylamine  with 

Acid    Potassium   Sulphate.       C.    A.   Bischoff.      Her.  23, 

1912—1911. 
Aniline  or  a-naphthylaniine  and  about  triple  the  quantity 
of  acid  potassium  sulphate  are  intimately  mixed  and  heated 
in  an  oil-bath  to  200'.  The  yield  of  sulphanilie  or  of 
uaphthionic  acid  in  the  best  cases  did  not  exceed  19  per 
cent.,  calculated  on  the  base  originally  used.  In  the  case  of 
(S-naphthylamine  as  much  as  86  per  cent,  sulphonic acid  was 
obtained. 

Much  better  yields  of  sulphanilie  or  of  uaphthionic  acid 
were  obtained  by  the  so-called  "baking"  process.  After 
intimately  mixing  base  and  acid  sulphate  in  the  above 
proportions  the  mass  was  cut  up  into  thin  cakes,  these  were 
allowed  to  soften  at  GO  —80°,  pressed  with  hot  plates,  and 
then  heated  tor  three  hours  to  200  ;  a  SO  per  cent.  _\  ield  of 
the  sulphonated  product  was  obtained  in  this  case.  From 
o-naphthylaiiiine  a-iiaphthionic  acid  is  produced,  6-naphthyI- 
ainine  gives  0,-  0j-naphthionic  acid  with  inn 
/3-uaphthylamine  sulphonic  acid.  The  results  therefore  are 
identical  (apart  from  the  yield)  with  the  ordinary  process 
of  heating  the  acid  sulphates  of  the  respective  liases. — A.  K. 


Oct.  si,  1890.]         THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


933 


On  the   Composition  of  Diphenyl-   and   Phenylnaphthyl- 
amine-Blue.     A.  Hausdbrfer.     Ber.  23,  1961  —  1966. 

Thovuh  it  has  always  been  assumed  that  dipheuylainine- 
blue  and  triphenylrosaiiiline-blue  are  identical  in  composi- 
tion, analytical  proofs  have  not  yet  been  forthcoming,  and 
this  research  was  mainly  undertaken  to  establish  the  above 
fact  on  a  firmer  basis.  Diphenylamine-blue  -was  prepared 
by  Schoop's  method,  which  consists  in  heating  diphenyl- 
amine  to  110°  and  gradually  adding  double  its  weight  of 
crystallised  oxalic  acid.  The  temperature  is  kept  for  eight 
hours  at  130° — 132°.  Oxalic  acid  is  now  removed  from  the 
melt  with  hot  water,  the  residue  extracted  with  alcohol  and  the 
requisite  quantity  of  concentrated  hydrochloric  acid  added. 
The  hydrochloride,  which  separates  after  12  hours'  standing,  is 
repeatedly  boiled  with  alcohol  and  finally  converted  into  the 
base  with  alcoholic  caustic  soda.  After  filtering,  the 
hydrochloride  is  re-precipitated  with  hydrochloric  acid.  The 
dye  possesses  the  same  properties  as  triphenylrosaniline- 
blue  and  an  analysis  gave  figures  which  correspond  to  the 
composition  of  the  latter  body.  The  identity  of  this  blue 
with  the  one  prepared  in  the  above  manner  is  now  placed 
beyond  all  doubt. 

Phenyl-a-naphthylamine-blue  was  prepared  in  the  same 
manner  as  the  previously  described  dye,  only  substituting 
phenyl-a-uaphtbylainine  for  diphenylamiue.  in  this  case, 
however,  the  blue-base  is  almost  insoluble  in  alcohol.  After 
extracting  with  water  and  alcohol  the  base  is  precipitated 
with  alcoholic  soda,  dissolved  in  acetone  and  the  dye 
precipitated  with  concentrated  hydrochloric  aeid.  It  is  with 
difficulty  soluble  in  the  usual  solvents,  and  dissolves  best 
in  warm  aniline.  Its  properties  resemble  those  of  triphenyl- 
rosaniline  blue,  and  its  formula  is  proved  by  analysis  to  be 
CC1(C6H4NHCU,H;)3.-A.  K. 


On  Cyanamides,  a  New  Group  of  Dyes.     O.  N.  Witt. 
Ber.  23,  2247-2252. 

By  the  action  of  /3-uaphthol  on  the  hydrochloride  of  nitro- 
sodiinethylaniline,  Meldola  obtained  a  bluish-violet  cotton  - 
dye  in  1879,  which  has  been  Manufactured  on  an  industrial 
scale  since  1883,  and  is  known  as  New-blue,  Fast-blue,  Cotton- 
blue,  &c.  Another  dye  was  prepared  by  Nietzki  by  the 
action  of  /3-naphthol  on  quinonediehlorimide.  The  formula' 
of  these  two  dyes  most  probably  are— 

NH  X(CII3).,C1 

II 
/\ 


\ /    • 

Nietzki's  dye. 

The  various  products  in  the  market  known  as  New-blue 
differ  considerably  in  their  solubility,  and  the  shade  with 
which  they  dye.  Apart  from  intentional  additions,  different 
samples  of  New-blue  will  dye  from  bluish-violet  to  violet- 
red  shades,  and  this  must  be  set  down  to  the  product  being 
actually  a  mixture  of  different  dyes.  Nietzki's  dye,  however, 
prepared  from  quinonediehlorimide,  appears  to  be  a  uniform 
product  dyeing  a  magenta-red. 

One  property  which  all  New-blues  possess  is  that  they 
are  "day  blues,"  i.e.  with  artificial  light  the  blue  caste 
seems  to  give  way  to  a  red  one ;  in  fact  the  products  of 
different  makers  when  dyed  on  cotton  and  examined  in 
yellow  light  all  appeared  reddish-brown. 

Now  by  the  action  of  alkalis  these  dyes  undergo  a 
remarkable  change.  Their  bases,  at  first  readily  soluble 
in  ether,  become  more  and  more  insoluble  the  further  the 
action  of  the  alkali  is  allowed  to  proceed.  On  dissolving 
the  base  in  acid  again,  dyes  of  a  pure  greenish-blue  shade 


are  obtained  which  resemble  Methylene  blue.  They  are 
night-blues,  i.e.  their  shade  is  hardly  changed  by  gas-light. 
The  dye  prepared  in  this  manner  from  ileldola's  violet  does 
not  differ  from  the  one  prepared  in  a  similar  manner  from 
Nietzki's  red. 

The  new  dyes  have  been  named  Cyanamides  by  the  author. 
The  following  is  a  method  of  preparation  which  gives  good 
results, :  56  grins.  /3-naphthol  are  heated  on  the  water-bath 
with  74  grms.  nitrosodimethylauiline  hydrochloride  and 
160  cc.  alcohol,  until  the  violent  reaction  at  first  ensuing 
has  ceased.  40  grms.  caustic  potash  in  240  cc.  alcohol 
are  now  added  and  the  mixture  heated  until  it  becomes 
more  fluid  and  crystals  begin  to  separate  out.  The  crystals 
are  filtered  off  hot,  washed  with  alcohol  and  water, "again 
boiled  with  alcohol  and  filtered.  The  base  is  finally 
dissolved  in  dilute  acid,  filtered  from  a  small  quantity 
of  an  insoluble  violet  by-product  and  reprecipitated  with 
ammonia.  The  base  is  best  recrystallised  from  chloroform. 
In  alcohol,  ether,  or  benzene  it  is  almost  insoluble.  The 
solutions  are  coloured  a  pure  violet-red,  whereas  solutions 
of  the  base  of  New-blue  are  coloured  reddish-brown.  Con- 
centrated acids  dissolve  the  latter  with  a  green  colour, 
whilst  the  new  base  forms  brownish-orange  solutions.  By 
dissolving  in  dilute  acids,  the  blue  coloured  salts  are 
obtained ;  they  separate  from  their  solutions  iu  lustrous 
tarry  masses,  which  become  hard  on  drying.  From 
alcoholic  solutions  the  salts  may  be  obtained  in  the 
crystalline  form.  Dilute  aqueous  solutions  of  the  chloride 
or  sulphate  gelatinise  on  cooling.  If  the  former  he  very- 
dilute  the  salts  are  partially  dissociated,  basic  insoluble 
salts  separating  out.  One  portion  of  the  acid  in  the 
molecule  is  therefore  bound  more  intimately  than  the  other. 

The  Cyauamide  salts  are  distinguished  by  a  special 
absorption  spectrum,  even  in  very  dilute  solutions.  The 
entire  spectrum  from  red  to  green  is  extinguished,  leaving 
the  other  part  unaffected.  Now  since  the  different  kinds 
of  New-blue  have  practically  no  effect  whatever  on  the  yellow 
or  red  portion  of  the  spectrum,  this  proves  that  even  the 
bluer  shades  of  certain  specimens  of  that  dye  are  not  due 
to  an  admixture  of  Cyauamide. 

In  attempting  to  apply  the  results  of  an  analysis  of  the 
hydrochloride  and  of  the  base  to  the  construction  of 
formula;  for  these  new  compounds  the  author  was  led  to 
conclude  that  this  is  only  possible  by  assuming  that  2  mols. 
of  nitrosodimethylauiline  react  with  1  mol.  of  naphthol, 
whence  the  following  probable  formula  for  base  and  hydro- 
chloride, respectively — 


N(CH3)2 
/\ 


N(CH3),HCT 
I 
\ 


V 

I 

N^ 


O  =  C26H„6N402  and 


I 
N  ^H^OCl, 


I 

N 


} 


\ 


-N(CH3)2OH 


N(CH3)X'l 


By  oxidation  with  chromic  acid  Cyanamide-blue  is  con- 
verted into  violet-blue  dyes  which  show  a  brilliant  cinnabar- 
red  fluorescence. — A.  K. 
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On  the  Constitution  of  Eurhodines,  Indulines  and  Related 
Dyes.    ¥.  Kehrmann.     Ber.  23,  244G— 2454. 

While  it  is  not  astonishing  that  azines  are  produced  from 
orthotoluylenediainiue  and  rhodizonic  acid,  which  is  an 
orthoquinone,  the  same  cannot  be  said  with  regard  to  the 
similar  reaction  which  takes  place  between  the  diamine  and 
tetrahydroxyquinone,  doubtless  a  paraquinone.  The  author 
believes  the  reaction  in  the  latter  case  is  best  explained  by 
assuming  that  one  quinone-oxygen  atom  and  the  adjoining 
hvdroxyl-group  react  with  the  amido-groups — 


OH 


OH /No                        H2N 

OL    ^>'OH                     H»N 
OH 

OH     N 

0H/|\A/^ 

0\>'\A/ 

OH   NH 

CHa 


+  2  H.X). 


It  appears  that  other  hydroxy-para-quinones  are  also  able 
to  react  in  a  similar  manner  with  orthodiamines  ;  this  how- 
ever is  restricted  to  those  paraquinones  that  do  not  contain 
in  the  hydrocarbon  nucleus  radicles  with  a  high  molecular 
weight.  Thus  chloranilic  and  nitranilic  acid  do  not  give 
azine  derivatives,  but  very  stable  diamine  salts  of  the 
hydroxy  quinones. 

The  toluylene-azine  of  tetrahydroxyquinone  is  the  only 
one  that  has  hitherto  been  described.  The  corresponding 
phenylene  compound  was  prepared  by  the  author  by  acting 
with  one  molecule  of  the  sodium  salt  of  tetrahydroxyquinone 
on  one  molecule  of  a  phenylenediamine  salt  in  dilute 
aqueous  solution.  On  acidifying  with  acetic  acid  greenish- 
brown  needles  separate  out,  which  when  damp  oxidise 
rapidly  in  the  air;  this  azine  crystallises  more  readily  than 
the  corresponding  toluylene-azine,  it  dissolves  with  a  dark 
olive-green  colour  in  dilute  mineral  acids  and  is  oxidised 
to  the  rhodizonic  derivative  by  dissolving  in  fixed  alkalis,  a 
violet-blue  colouration  appearing  at  the  same  time.  The 
azine  from  chloroparadihydroxyquinone  is  also  described. 
This  new  body  dissolves  in  alkalis  or  alkaline  carbonates 
with  a  reddish-yellow  colour  almost  identical  with  the 
colour  of  alcoholic  solutions  of  O.  Fischer  and  Hepp's 
diamidophenaziue. 

Hy  the  action  of  hydroxvnaphthoquinone-imide  on  ortho- 
phenylenediamine,  a-amidonaphthophenazine,  described  by 
Fischer  and  Hepp,  is  produced.  Dihydroxyphenaziue,  which 
has  also  been  prepared  by  these  authors,  is  probably 
identical  with  the  condensation  product  of  dihydroxyquinone 
and  phenylenediamine. 

For  preparing  a-naphtho-eurhodol  one  molecule  of  the 
sodium  salt  of  hydroxynaphthoquinone  is  dissolved  in 
boiling  water,  acidified  with  acetic  acid,  and  treated  with  one 
molecule  of  phenylenediamine  sulphate.  The  mass  is  finally 
heated  on  the  water-bath,  filtered,  dissolved  in  hot  but  very 
weak  caustic  soda,  again  filtered  and  the  blood-red  filtrate 
precipitated  with  quarter  of  its  volume  of  concentrated 
caustic  soda  solution.  The  golden-yellow  metallic  leaflets 
of  the  sodium  salt  which  separate  are  filtered,  dissolved  in 
water  and  the  eurhodol  precipitated  with  acetic  acid.  The 
latter  is  at  once  crystallised  from  boiling  acetic  acid.  The 
crystals  that  separate  are  now  almost  insoluble  in  acetic  acid. 
Tiiis  product  is  identical  with  the  one  prepared  by  converting 
Fischer  and  Hepp's  amidonaphthophenazine  into  the  corre- 
sponding eurhodol. 

By  replacing  phenylenediamine  with  orthodiainidotoluene 
(1 :  2  :  4)  in  the  above  mentioned  case,  the  eurhodol  whicli 
corresponds  to  the  eurhodinc-base*  '17HI;<N.|  is  obtained  ;  the 
latter  was  first  prepared  by  Witt  from  orthoamidoazotolucne 
and  a-naphthylamiue. — A.  It. 


PATENTS. 

Improvements    in    Producing     Yellow    Colouring   Matter 

.suitable  for  Dyeing  and  Printing.  \V.  \V.  Grieve, 
Glasgow.  From  "The  Farbenfabriken  vormals  F.  Bayer 
&  Co.."  Klberfeld,  Germany.  Kng.  Pat.  9606,  July  1, 
1884.     Amended  March  27,  1890.     id. 

The  original  specification  has  already  been  abstracted  (this 
Journal,  ISSj,  491).  In  the  amended  specification  the 
claim  is  confined  to  the  production  of  a  yellow  dyestufi  by 
the  action  of  tetrazo-ditolyl  on  salicylic  acid.  (See  also 
this  Journal,  1885,  400,  and  1890,  497.")— T.  A.  L. 


Improvements  in  the  Preparation  if  a  lieta-Naphthylaminr 
Sulpkonic  Aeid  and  of  Colouring  Matters  therefrom. 
A.  G.  Green,  London.  Eng.  Pat.  15,849,  November  2, 
1888.     Reprint,     id. 

Ai.hkahv  abstracted  (this  Journal,  1889,  878).  The  Comp- 
troller's amendment  is  as  follows  ; — "  I  (the  patentee)  am 
aware  of  the  specification  of  Letters  Patent  5846  of  1886 
(this  Journal,  1887,  436)  granted  to  J.  Y.  Johnson,  and  I 
wish  it  to  be  understood  that  I  do  not  claim  anything 
described  and  claimed  therein."  A  further  amendment  is 
the  insertion  of  the  word  "when"  in  claim  3. — T.  A.  L. 


Manufacture  of  Colouring   Matters    Derived  from  Para* 

'I'oluitltne.a-Mtta.i yliil i ne,  Pseudocumidine  ami  Mesidine 
with  Tetramethyldiamido  Benzhydrol  0.  Imrav,  Lon- 
don. From  "  La  Societe  Anonyme  des  Matieres  Colo- 
rantes  et  Produits  Chimiques  de  St.  Denis,"  Paris,  France. 
Eng.  Pat.  12,784,  August  13,  1889.     C,d. 

A  method  for  obtaining  triphenylmethane  derivatives  which 

dye  green  to  blue  shades  by  condensing  p-toluidine,  a-m- 
xylidine,  J/-cumidine  or  mesidine,  with  tetramethyldiamido- 
benzhydrol  by  means  of  sulphuric  acid  or  hydrochloric  acid. 
The  leuco  bases  thus  obtained  are  oxidised  with  lead 
peroxide,  yielding  dyestuffs  which  may  be  diazotised  and 
converted  into  hydroxy-derivatives.  Previous  to  oxidation 
the  leuco  bases  may,  as  an  alternative,  be  benzylated  and 
sulphonated  when  greenish  -  blue  colouring  matters  are 
obtained.  These  dyestuffs  are  said  to  possess  a  great 
affinity  for  wool  which  is  easily  dyed  in  an  acid  bath. 

— T.  A.  L. 


Improvements  in  the  Manufacture  of  Colouring  Matters. 

H.  H.  Lake,  London.  From  A.  Leonhardt  and  Co., 
Miihlheim,  Germany.  Eng.  Pat.  13,217,  August  21, 
1889.      6rf. 

By  acting  with  formaldehyde  on  dimethyl-  or  diethyl-m- 
amidophenol  colourless  condensation  products  are  formed, 
namely,  tetramethyl-  or  tetra-cthvl-dinmidodihydroxydi- 
phenylmethane.  On  treatment  with  a  dehydrating  agent 
these  products  undergo  a  further  condensation  according  to 
the  general  equation  :  — 


CII., 


.NRj 

c6h/ 

xOH 
.OH 
C6H  / 

\nk.. 


=  Cll  \0        +    HO 


<'J1:<\NK2 


These  substances  on  oxidation  yield  pink  dyestuffs  which 
may  he  employed  for  dyeing  or  printing  on  cotton.  The 
following  is  one  of  tin-  methods  given  tor  obtaining  a 
colouring  matter  from  dimethyl-m-amidophenol.     A  solution 

of  :>8  kilos,  of  dimethyl-m-amidophenol  in  200  litres  of 
60  per  cent,  alcohol  is  treated  with  10  kilos,  of  a  :>■"  poj 
cent,  aqueous  solution  of  formaldehyde.  Alter  standing 
some  time  the  condensation  product  separates  out  in  small 
plates  mi'ltinj:  at  ISO  (.'. ;  ]o  kilos,  of  this  are  heated  to 
about  100°  C.  with  50  kilos,  of  ordinary  sulphuric  acid  until 
a  sample  dissolved  in  water,  neutralised  with  caustic  sods 
ami  filtered,  does  not    <rivo  any  precipitate  when  acetic  aokl 
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is  added  to  the  filtrate.  The  whole  melt  is  then  poured 
into  water  and  the  tetramethyldiamidodiphenylmethane 
oxide  precipitated  with  caustic  soda.  In  order  to  oxidise 
it,  2-7  kilos,  are  dissolved  in  120  litres  of  water,  4  kilos,  of 
hydrochloric  acid  added  and  when  cold  a  solution  of  about 
0-8  kilos,  of  sodium  nitrite  is  run  in.  The  colouring 
matter  obtained  is  precipitated  with  zinc  chloride  and 
common  salt. — T.  A.  L. 


Improvements  in  Producing  Azo-Colours  on  or  in  Cotton 
or  other  Textile  Fibre  or  Fabrics.  T.  llolliday,  Ilud- 
dersfield.     Eng.  Pat   16,156,  October  14, 1889.     6d. 

See  under  VI.,  paye  939. 


Manufacture  of  a  Grey  Basic  Colouring  Mailer  Soluble 
in  Water.  .1.  Dawson,  Huddersfield.  Eng.  Pat.  16,448, 
October  18,  1889.  Cd. 
When  amidodimethylaniline  is  oxidised  with  chromic  acid 
in  presence  of  one  molecule  of  hydrochloric  acid  or  under 
certain  other  conditions,  it  is  converted  into  two  l>asic- 
colouring  matters,  one  blue  and  easily  soluble,  the  other 
greyish-violet  and  less  soluble  in  water.  •  The  following 
proportions  are  given :  10  kilos,  of  nitrosodimethylaniline 
hydrochloride  are  suspended  in  700  litres  of  water  and 
reduced  with  10  kilos,  of  zinc  dust  at  40°.  When 
decolourised  the  solution  is  neutralised  with  soda  ash, 
filtered,  and  7  kilos,  of  30  per  cent,  hydrochloric  acid  or 
5' 8  kilos,  of  sulphuric  acid  or  4  kilos,  of  zinc  chloride 
added;  5  kilos,  of  potassium  bichromate  and  4'5  kilos, 
of  hydrochloric  acid,  or  3' 6  kilos,  of  sulphuric  acid,  or 
2- j  kilos,  of  zinc  chloride  in  100  litres  of  water  are  then 
added  to  the  boiling  solution.  When  the  oxidation  is 
complete  the  solution  is  filtered  hot,  and  the  blue  colouring 
matter  precipitated  cold  by  the  addition  of  25  kilos,  of 
zinc  chloride  and  100  kilos,  of  salt.  The  residue  containing 
chromium  left  after  filtering  the  hot  solution  is  suspended 
in  400  litres  of  water  and  boiled  with  5  kilos,  of  hydro- 
chloric acid.  After  filtering,  a  greyish-violet  colouring 
matter  is  precipitated  by  the  addition  of  zinc  chloride  and 
salt.  The  blue  colouring  matter  is  a  dark  blue  powder 
dissolving  in  sulphuric  acid  with  a  green  colour.  It  is 
easily  soluble  in  alcohol  and  water,  and  dyes  cotton  blue 
with  a  tannin-  and  black  with  an  iron-mordant.  The  base 
is  supposed  to  have  the  following  formula  : — 


N 


(CH3)2N 


\/\l/\/  N(CH^ 


N 

Thi'  greyish-violet  colouring  matter  is  "  only  perfectly  soluble 
in  acidulated  water,"  and  dissolves  in  sulphuric  acid  with  a 
dirty  brown  colour.  Cotton  mordanted  with  tannin  is  dyed 
a  greyish-violet,  and  it  can  also  be  used  with  uumordanted 
cotton. — T.  A.  I.. 


The  Preparation  of  Amidonaphtholsulphonic  Arid, and  oj 
Colouring  Mullein  therefrom.  8.  l'itt,  London.  From 
L.  Casella   and  Co.,  Frankfort-on-the-Maine,  Germany. 

Eng.  Pat.  It;, 699,  October 22,  1889.      6</. 

liv  fusing  the  /3-naphthylamine-7-disulphonic  acid,  describi  d 
in  Eng.  Pat.   816   of   1884    (this   Journal,    1884,   567)  with 
caustic    soda    at   a    temperature  not    exceeding    200D   C, 
an  amidonaphtholmonosulphonic   acid   is    obtained,    which 
combines  with  diazo  compounds  to  form   dyestuffs.     The 
combination  can  take  place  in  an  acid  or  alkaline  solution, 
and  in    the   latter   case   the   resultant   compound    can    be 
rediazotised    and  again   combined  with   amines   or  phenols. 
The    colouring    matters    obtained    are    reds,    browns,    and   J 
violet-blues,  and  are  said  to  be  fast  to  milling  and  scouring.   I 
The    amidonaphtholsulphonic  acid  itself  appears  to   form   I 
a  diazo  compound  of  a  yellow  colour  scarcely  soluble   in 


water.  This  forms  azo  colours  with  amines  anil  phenols, 
and  by  the  action  of  an  alkali  it  is  converted  into  a  violet 
colouring  matter. — T.  A.  I.. 


An  Improved  Manufacture  of  Colouring  Matter.     H.  H. 

Lake,  London.     From  A.  Leonhardt  and  Co.,  Muhlheim, 
Germany.     Eng.  Pat.  17,223,  October  30,  1889.     4d. 

A  PROCESS  for  obtaining  a  nitrosodihydroxynaphthalene 
from  the  dihydroxynaphthalene  melting  at  186=  C.  by 
adding  sodium  nitrite  to  its  solution  in  dilute  sulphuric 
acid.  The  reddish-brown  precipitate  of  the  nitroso  com- 
pound which  is  formed,  gives  coloured  lakes  with  metallic 
oxides,  that  with  iron  being  green,  and  on  wool  fast  to 
light  and  fulling.  With  a  chromium  mordant  the  shades 
are  brown.     The  colours  are  of  no  value  for  dyeing  cotton. 

"  — T.  A.  L. 


Improvements  relating  to  Colouring  Matters.  II.  II.  Lake, 
London.  From  A.  Leonhardt  ami  Co.,  Muhlheim,  Ger- 
many.    Eng.  Pat.  17,971,  November  11,  1889.     id. 

By  condensing  formaldehyde  with  m-toluylenediamine  a 
tetra-amido  derivative  of  diphenylmethane  is  obtained, 
which  by  elimination  of  ammonia  and  subsequent  oxidation 
yields  a  yellow  dyestuff.  The  following  method  is  employed 
for  its  preparation:  13  kilos,  of  m-toluylenediamine  and 
26  kilos,  of  its  sulphate  are  dissolved  in  200  litres  of  water 
and  treated  when  cold  with  10  kilos,  of  a  30  per  cent,  solution 
of  formaldehyde.  After  standing  a  short  time  the  sulphate 
of  the  condensation  product  separates  and  may  be  filtered 
off.  10  kilos,  of  this  are  then  heated  in  an  enamelled 
autoclave  with  30  kilos,  of  hydrochloric  acid  (containing 
30  per  cent.  1IC1)  and  100  litres  of  water  for  six  hours  to 
160°  C.  The  brownish-red  liquid  thus  obtained  is  filtered 
if  necessary,  and  oxidised  with  10  litres  of  a  solution  of 
ferric  chloride  of  sp.  gr.  1*4  and  heated  to  about  90°.  The 
colouring  matter  separates  as  a  yellow  crystalline  powdel 
which  is  filtered  off  and  washed  with  dilute  hydrochloric 
acid  or  brine.  Itdyes  mordanted  cotton  yellow,  and  is  faster 
to  soap  than  benzoflavine.  On  silk  or  in  an  aqueous  or 
alcoholic  solution  it  shows  a  green  fluorescence. — T.  A.  L. 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

Shoddy.  J.  Herzfeld.  Cheui.  Zeit.  14,  903—904. 
The  title '■  Shoddy  "  is  intended  to  apply  to  all  artificially 
recovered  wool,  although  there  is  no  exact  English  equivalent 
to  the  German  "  kunstwolle,"  which  includes  all  the 
recovered  material  from  mungo  shoddy  and  "  extract,"  or 
wool  from  mixed  goods.  The  industry  was  introduced  from 
England  into  Germany  by  Gustav  Kober  in  1851  at  Cologne, 
and  after  some  early  struggles  flourished  at  Mannheim, 
spreading  thence  to  all  parts.  To  Kober  i-  due  the  method 
of  separating  woollen  from  vegetable  fibres  by  treatment 
with  sulphuric  acid.  In  such  a  manufacture  the  collection, 
sorting,  and  cleaning  of  the  raw  material  are  of  much 
importance,  but  present  little  technical  interest.  The 
separation  of  vegetable  fibres  calls,  however,  for  a  more 
detailed  account.  Two  processes  are  in  use,  the  wet  and 
the  dry  ;  in  the  former  the  raw  material  is  soaked  in 
sulphuric  acid  of  4° — 7°  B.  for  12  hours,  the  greater  part  of 
the  acid  removed  from  it  in  a  centrifugal  machine  and  dried 
at  4o°—  50°  C,  after  which  it  is  carbonised  at  90°-95°C. 
In  the  latter  it  is  treated  with  gaseous  hydrochloric  acid. 
In  either  case  the  carbonised  vegetable  fibre  is  beaten  out. 
The  recovered  wool  felts  badly. 

It  i-  estimated  that  at  least  100—150  million  kilos,  of 
recovered  wool  are  produced  yearly  in  Europe.  Ten  years 
ago  only  :;4  per  cent,  of  the  cloth  made  in  England  was 
prepared  from  pure  new  wool,  and  9  pet  cent,  of  woven 
fabrics,  and  these  figures  are  considerably  too  high  for  the 

present  state  of  the  trade. — li.  B. 
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Report  on  Textile  Fibres  and  derived  Products.    Relazione 
nel.  Lab.  Chiin.  Centr.  delle  Gabelle,  385—402. 

The  import  duty  in  Italy  on  textile  fibres  and  tissues  varies 
according  to  the  proportion  of  their  components  ;  thus  on 
mixed  tissues  of  cotton  or  wool  with  silk  or  tilosel  the  duty 
is  different  according  as  the  proportion  of  silk  is  greater 
or  less  than  12or  50  per  cent.,  and  on  mixed  tissues  of  cotton 
and  wool  according  as  the  proportion  of  wool  is  greater  or 
less  than  50  per  cent.  Thus  in  cases  of  dispute  not  only  a 
qualitative  identification  of  the  tissue  is  necessary,  but  also 
quantitative  determinations.  The  methods  adopted  for  the 
micro-chemical  investigation  are  based  upon  the  work  of 
von  Hbhnel ;  the  direction  of  the  laboratory  is  now  engaged 
upon  an  examination  of  an  exact  and  rapid  method  for  the 
quantitative  separation  of  various  tissues,  which  is  to  form 
the  subject  of  the  next  publication.  Meanwhile  the  follow- 
ing processes  have  been  adopted :  First,  for  mixtures  of  cotton 
and  wool,  the  colouring  matter  and  size  are  extracted  by 
water  containing  a  trace  of  sodium  carbonate  and  the  tissue 
then  washed  with  hydrochloric  acid,  dried  and  weighed  ; 
another  portion  is  digested  with  10  per  cent,  potash  solution, 
which  dissolves  the  wool.  Secondly,  for  mixtures  of  wool 
and  silk,  the  size  and  colouring  matter  are  extracted  as 
before,  and  the  tissue  digested  in  Lowe's  solution,  which 
dissolves  the  silk,  hut  this  method  is  not  applicable  for 
Yamamava,  Tussah,  and  Cycnthia  silks,  in  which  case;-  the 
method  proposed  by  Hohnel  is  used  ;  experiments  are  being 
made  upon  its  applicability. 

Analyses  are  given  of  various  mixtures  of  wool,  cotton, 
and  silk  sent  to  the  laboratory,  and  also  answers  to  inquiries 
as  to  the  nature  of  various  tissues  sent  for  examination. 
Among  the  latter  the  following  frauds  were  detected :  a 
sample  denominated  velvet  plush  of  silk  and  cotton  was 
found  to  consist  entirely  of  Tussah  silk,  another  denominated 
wool  contained  21  per  cent,  of  silk,  while  a  third,  supposed 
to  be  silk  and  wool,  was  only  silk.  The  varnish  of  various 
samples  consisted  principally  of  resinous  matters  mixed 
with  oil,  but  some  contained  mineral  substances  such  as 
lead  and  manganese  oxides,  barium  sulphate  and  sand  ;  the 
red  colouring  matter  consisted  of  ferric  oxide  and  the  black 
of  tar.  A  certain  sample  of  buckram  was  covered  with  a 
layer  two  millimetres  thick,  consisting  of  a  mixture  of 
powdered  cork,  sand,  and  ferric  oxide,  the  whole  cemented 
together  with  a  resinous  substance  and  a  little  oil. — V.  11.  V. 


PATENT. 


Improvements  in  Imparting  to  Fabrics,  Threads,  and  other 
Articles  a  Silk-like  Lustre.  \V.  Green,  Ramsgate. 
Eng.  Pat.  9879,  June  15,  1889.     6d. 

It  is  known  that  cellulose,  suitably  treated,  forms  a  substitute 
for  silk.  Certain  parts  of  young  wood  prepared  in  a  state 
of  great  purity  form  the  best  material  for  this.  It  is  con- 
verted by  nitric  acid  into  a  pure  octo-nitrocellnlose  which 
is  dissolved  in  a  mixture  of  38  parts  of  ether  and  42  parts 
of  alcohol  in  a  proportion  of  6" 5  per  cent.  The  cellulose 
thus  treated  is  put  in  a  tinned  copper  vessel,  in  which  it 
is  kept  under  a  pressure  of  several  atmospheres.  The 
material  is  forced  from  the  copper  vessel  through  glass 
tubes  with  capillary  apertures,  ami  in  contact  with  water 
forms  thin  threads  or  filaments  which  are  wound  on  to 
bobbins.  The  nitric  acid  is  at  the  same  time  disengaged  ; 
"some  pyroxylins  lose  their  nitric  acid  in  pure  water,  but 
more  completely  in  dilute  nitric  acid  of  no  greater  density 
than  1*82,  and  the  temperature  of  which  should  be  caused 
to  decrease  slowly  from  35°  to  25°  C.  The  cellulose  thus 
treated  becomes  gelatinous  and  callable  of  absorbing  various 
substances,  particularly  colouring  matters  and  salts."  The 
object  of  the  patentee  is  to  extend  the  use  of  this  article  for 
various  purposes.  He  coats  and  treats  other  threads, 
fabrics,  paper,  lace,  ribbons,  buttons,  flowers,  vases,  jewellery, 
and  many  other  articles  with  octo-nitrocellnlose  as  above 
.I.  scribed.  In  coating  threads  they  are  first  passed  through 
the  octo-nitrocellulose  solution,  secondly  through  an  aperture 
bj  which  the  superfluous  liquid  is  removed,  then  through 
water,  and  finally  wound  on  to  bobbins.  A  closed  vessel  must 
be  used  to  prevent  as  far  as  possible  the  escape  of  the  ether 


and  alcohol.  Another  method  is  to  bring  the  threads  into 
contact  with  the  octo-nitrocellulose,  as  the  latter  is  forced 
from  a  capillary  tube,  and  to  cause  adherence  by  giving  a 
twist  to  the  threads.  In  either  case  the  threads  are  then  to 
be  treated  as  those  of  pure  cellulose  as  described  above.  In 
treating  fabrics,  &ft  an  arrangement  is  made  so  that  the 
fabric  will  pass  under  or  over  the  tubes  through  which  the 
cellulose  is  forced  either  as  threads  or  as  ribbons,  the 
cellulose  thus  covering  the  surface  of  the  fabric  wholly  or 
in  part.  By  different  motions  and  arrangements  of  the 
tubes  as  well  as  of  the  fabrics  various  patterns  may  be 
produced.  In  some  eases  adhesive  matters  or  pressure  may 
also  be  applied  to  ensure  the  more  perfect  union  of  the 
cellulose  to  the  fabric.  When  the  material  is  to  be  coated 
on  both  sides,  it  is  brought  into  the  solution  and  then 
passed  between  rollers.  Fabrics  thus  coated  may  be  used 
for  numerous  purposes  in  lieu  of  goods  made  of  silk  or  of 
silk  and  other  materials.  For  some  purposes  a  "denirro- 
cellulose  compound,  or  collodium,  or  a  collodium  lie  vile  " 
may  be  used  instead  of  octo-nitrocellulose.  Moulded, 
hollow,  or  other  irregular-shaped  articles  are  treated  by 
placing  them  on  trays  in  a  copper  vessel.  The  solution 
is  then  run  in,  until  the  articles  are  sufficiently  immersed, 
the  superfluous  liquid  run  off,  and  the  coated  articles 
removed  and  treated  as  above  described.  Buttons  and 
many  other  articles  may  thus  get  a  silk-like  surface.  If 
only  a  portion  of  the  surface  is  to  be  coated  with  cellulose, 
this  may  be  effected  by  pressing  the  fabric  against  au 
engraved  roller  revolving  in  the  solution.  For  this  purpose, 
however,  the  patentee  prefers  that  an  ordinary  printing 
arrangement  with  proper  arrangements  for  coating  the 
engraved  roller  be  fixed  in  a  closed  vessel  provided  with 
suitable  inlets  and  outlets  for  the  fabric. — H.  S. 


VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

On  the  Manufacture  of  Dye-wood  Extracts.     C.  Feuerlein. 
Chem.  Zeit.  14,  887. 

Owing  to  the  great  difference  in  the  raw  products,  it  is 
impracticable  to  judge  of  the  value  of  the  extract  by  the 
percentage  of  logwood  contained  in  it.  Different  methods 
of  determining  the  latter  give  totally  different  results,  and 
the  quality  must  depend  entirely  on  the  use  which  the 
extract  is  put  to.  Soxhlet  and  Briihl  have  stated  that  the 
reason  why  the  dye-wood-extract  industry  has  made  so  little 
progress  in  Germany  is  that  it  has  been  carried  on  in  a  less 
scientific  manner.  The  author,  while  refuting  these  remarks, 
traces  the  cause  to  the  large  duty  on  extracts  in  France  and 
America.  He  advocates  an  increase  in  the  duty  to  Germany, 
which  at  present  amounts  to  3  M.  per  100  kilos. — A.  K. 


Determination   of  the    Value     of   Dye-wood     Extracts* 

L.  Schreiucr.     Chem.  Ziet.  14,  9G1 — 962. 

See  under  XXIII.,  page  976. 


Test  for  Fastness  to  Light  and  Resistance  to  Lime  of 
Colouring  Matters.     11.  Stossel.     Chem.  Zeit.  14,  903. 

Many  colouring  matters  are  now  upon  the  market,  consisting 
of  some  "  base,"  such  as  chalk  or  barium  sulphate  coloured 
with  an  aniline  dye  (this  Journal,  1890,  S01),  ami  their 
fastness  cannot  always  he  dependedupon.     For  ascertaining 

how  tar  they  may  be  expected  to  resist  the  action  of  lime, 
I  grin,  of  the  substance  is  shaken  at  intervals  for  six  hours 
with  111  ee.  of  a  normal  solution  of  caustic  soda.  A  check 
test  may  be  made  by  shaking  another  portion  of  1  grin,  with 
sugar  solution  of  the  same  specific  gravity  (1'046),  and 
comparing  the  difference  in  colour.  Limewash  of  the  con- 
sistency likely  to  be  used  is  considerably  more  alkaline  than 
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normal  alkali,  but  any  colours  likely  to  fade  show  tendency 
to  do  so  when  treated  as  described  above. 

The  fastness  to  light  of  such  colours  may  be  gauged  by 
exposing  them,  partly  covered  with  a  piece  of  dark  paper, 
to  sunlight  for  six  hours,  and  comparing  the  covered  and 
uncovered  portions. — B.  B. 


Diamond    Black.        Farbeufabriken    F.    Bayer   and   Co. 
Chem.  Zeit.  Rep.  14,  216. 

Before  dyeing,  the  wool  or  other  textile  fibres  are  boiled 
an  hour  with  10  per  cent,  glauber  salt,  and  after  washing, 
boiled  another  half-hour  with  2  per  cent,  potassium  bichro- 
mate. Both  baths  may  be  used  for  an  indefinite  time,  and 
the  dye-bath  mav  be  shaded  with  other  benzidine  dyes. 

—A.  B. 


Anthracene    Yellow.      Farbeufabriken   F.  Bayer   and  Co. 
Chem.  Zeit.  Hep.  14,  216. 

This  dye  belongs  to  the  alizarin  group,  aud  is  correspond- 
ingly fast.  Instructions  for  dyeing :  mordant  with  3  per 
cent,  potassium  bichromate  and  2  per  cent,  cream  of  tartar 
or  1  per  cent,  tartaric  acid;  boil  one  hour,  wash,  aud  dye  in 
a  fresh  bath  with  2  per  cent,  acetic  acid. — A.  R. 


The  Influence  of  Olive  Oil  used  in  Oiling  Word  on  the 
subsequent  Dyeing  Operations.  A.  Horvitz.  Farb. 
Zeit.  Xo.  11,  1890. 

Although  the  oiling  of  wool  necessary  before  carding  is 
merely  a  preliminary  operation  to  spinning,  it  is,  neverthe- 
less, of  great  importance  to  the  dyer,  in  so  far  as  a  proper 
selection  of  the  oil  is  essential  to  the  production  of  an  even 
shade.  It  is  usually  supposed  that  an  admixture  of 
resinous  oils,  mineral  oils,  and  drying  oils  to  the  oiling 
substances  creates  disturbances  in  the  dyeing  process,  and 
this  supposition  has  proved  to  be  correct,  although  the 
action  of  the  substances  mentioned  has  not  yet  been  scienti- 
fically established.  In  practice  their  presence  renders  the 
production,  especially  of  light  shades,  much  more  difficult, 
and  has  not  unreasonably  been  considered  as  one  of  the 
causes  of  unevenness.  The  resinous  oils  and  the  mineral  oils 
being  unsapouitiable  are  certainly  injurious,  because  they 
cannot  be  removed  from  the  woollen  fibre  by  the  treatment 
usual  in  the  manufacture  ;  and  in  the  subsequent  dyeing 
process  they  are  obstructive  to  an  even  penetration  of 
the  colouring  matter  into  the  wool  fibre.  But  this  effect 
being  probably  produced  by  all  other  unsaponifiable  fats, 
the  condition  made  hitherto,  that  the  oils  are  to  contain 
no  resiuous  or  mineral  oils,  may  be  extended  so  far  as  this  : 
that  they  are  to  be  free  of  an}'  unsaponifiable  fatty  ingredients 

An  unsaponifiable  fat,  which  the  author  frequently  found 
in  the  oiling  substances,  is  cholesterin.  The  author 
repeatedly  observed  that  the  presence  of  cholesterin  is 
more  obstructive  to  an  even  fixation  of  the  colouring  matter 
than  that  of  any  other  unsaponifiable  ingredient ;  and  be, 
therefore,  recommends  that  all  oils  used  for  wool  should  be 
tested  for  cholesterin. 

The  detrimental  effect  of  the  drying  oil  may  be  caused  by 
the  wool-fibre  becoming  enveloped  by  a  coat  of  varnish,  which 
would  partly  prevent  the  entrance  of  the  colouring  matter. 

The  author  next  discusses  the  behaviour  of  olive  oil. 
This  substance  is  obtained  as  a  purer  product  by  pressing 
tin-  olives  in  the  cold,  while  the  second  yield  is  obtained  by 
boiling  the  olives  and  by  hot  pressing.  It  is  this  latter 
product  which  is  chiefly  used  for  oiling  wool. 

It  consists  chiefly  of  triolein  (about  72  per  cent.),  and 
contains  besides  palmitin,  arachin,  arachiuic  acid,  and  very 
little  stearin.  According  to  Schaedler,  it  invariably  also 
contains  cholesterin. 

With  the  usual  methods  of  preparing  the  oil,  the  quantity 
of  cholesterin  passing  into  the  olive  oil  will  be  very  small, 
so  that  the  presence  of  such  traces  will  scarcely  have  a 
perceptible  influence.  But  if  the  amount  of  cholesterin  in 
an  oil  should  be  as  much  as  4  per  cent.,  which  the  author 
frequently  observed,  the  oil  is  of  the   poorest  quality,  aud 


has  been  obtained  by  unusual  methods  of  preparation.  In 
one  instance  the  author,  having  extracted  cholesterin  from 

dyed  pieces  that  were  spotted,  examined  the  olive  oil  that 
had  been  used  for  oiling  the  wool.  The  quantity  of 
cholesterin  obtained  by  saponifying  the  oil,  drying  the  soap 
produced,  and  extracting  it  with  petroleum,  was  about  3  pel- 
cent. 

The  olive  oils  of  commerce  are  never  pure  oils.  Adultera- 
tions with  less  expensive  oils  are  very  common.  An 
addition  of  non-drying  vegetable  oils  can  only  interest  the 
spinner,  while  in  dyeing  it  can  scarcely  have  any  bad  effect. 
An  admixture  of  drying  ml-,  resinous  or  mineral  oils,  will, 
on  the  contrary,  create  more  or  less  conspicuous  disturbances 
in  dyeing. 

The  chemist  will  detect  an  adulteration  with  these 
substances  easily  by  a  change  in  the  iodine  and  saponifi- 
cation equivalents,  as  will  as  by  deviations  in  the  meltiug 
aud  solidifying  points  of  the  fatty  acids,  while  the  practical 
man  is  limited  to  qualitative  reactions  which,  as  the  author 
remarks,  can  only  be  considered  as  perfectly  reliable  if,  at 
he  same  time,  confirmed  by  quantitative  tests. 

The  presence  of  drying  oil  may  be  shown  qualitatively  as 
follows  : — A  well-cleaned  copper  wire  is  placed  in  a  mixture 
of  2  ccm.  of  nitric  acid  and  5  ccm.  of  oil ;  the  mixture  is 
then  stirred  with  a  glass  rod.  If  the  sample  contained  a 
drying  oil,  the  wire,  if  withdrawn  after  half  an  hour,  will 
have  a  pink  shade. 

The  test  for  resinous  or  mineral  oil  requires  the  oil  to  be 
saponified,  the  dried  soap  to  be  extracted  with  petroleum 
ether,  aud  a  further  examination  of  the  residue  after  evapo- 
ration of  the  ether.  According  to  Allen,  a  mixture  of  1 0 —  1  ■> 
drops  of  resinous  oil  with  bromide  of  tin  is  coloured  a 
brilliant  purple.  Bromide  of  tin  may  lie  rapidly  prepared 
by  adding  bromine,  after  having  shaken  it  with  sulphuric 
acid  for  the  purpose  of  removing  the  water  from  it,  drop  by 
drop  on  tin  filings  kept  in  a  well-cooled  bottle. 

For  cholesterin  the  unsaponifiable  portion  may  be  tested 
by  the  following  reactions,  proposed  by  Schulze : — 

1.  If  a  small  quantity  of  cholesterin  be  carefully  evapo- 
rated to  dryness  on  the  lid  of  a  crucible  with  a  few  drops  of 
nitric  acid,  a  yellow  spot  remains,  which,  if  ammonia  be 
poured  on  it,  assumes  a  yellowish-red  colour. 

■1.  If  a  sample  of  cholesterin  he  rubbed  on  the  lid  of  a 
crucible,  with  a  drop  of  a  mixture  of  three  volumes  of 
concentrated  sulphuric  acid  and  one  volume  of  solution  of 
ferric  chloride,  then  carefully  evaporated  to  dryness,  the 
undissolved  particles  assume  a  violet-red  colour  which 
gradually  turns  more  towards  blue. 

3.  If  a  sample  of  cholesterin  be  rubbed  together  with  a 
little  concentrated  sulphuric  acid,  aud  chloroform  be  then 
added,  a  blood-red  solution  is  produced,  which  on  the 
admixture  of  concentrated  nitric  acid  becomes  violet,  blue, 
and  finally  colourless. 

If  an  olive  oil  destined  for  oiling  wool  contains  several  of 
these  injurious  admixtures  at  the  same  time,  it  becomes 
a  matter  of  great  difficulty  to  answer  the  question  so 
frequently  put  in  practice  as  to  what  extent  the  oil  may 
have  an  injurious  influence  in  the  further  course  of  the 
manufacturing  operation.  Researches  in  which  the  quantity 
of  the  admixed  substances,  as  well  as  the  amount  of 
damage  caused  by  them,  are  taken  into  account,  have  not 
yet  been  made. 

The  author  mentions  a  point  which  is  not,  indeed,  of 
immediate  interest  to  the  dyer,  but  in  other  respects  it  is 
of  paramount  importance — namely,  that  all  oiling  materials 
for  wool  should  not  contain  any  free  acid  since  it  strongly 
attacks  the  cards,  destroying  them  in  a  short  time. 


PATENTS. 


Improvements  in  Machines  for   Dyeing,    III,  aching,    and 

otherwise    Treating    Yarn     in    ( '»/<   or   other   Compact 

Form.     A.   Graemiger,   Manchester;   W.  T.  Whitehead, 

Radcliffe;  S.  Alason  and  E.  A.  Leigh,  Manchester.     Eng. 

Rat.  9692,  June  12,  1889.     8(/. 

The    improvements     relate    to    the    cop-dyeing    machine 

patented   by  Graemiger  (Eng.  Pat.   11,497 "of    1887),  and 

have  for  their  object  the  lessening  of  friction  between  the 

c  2 
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cop-carrier  and  carrier-body  in  the  same.  A  double  disc  against  a  central  stationary  carrier  body  c,  which  is  divided 
cop-carrier,  6  b  0'if-'s-  1  ;u"'  '->•  <-iip;il >1>-  of  1 1 c- i i i ix  inter-  into  four  chambers,  A1,  A2,  A3,  /<'  (Fig.  1),  communicating 
mittently  rotated,   is  now  employed.     The  discs  are  fitted      successively  en  tin-  rotation  of  the  discs,  with  the  cops  g 


Fiji.  1. 


*//}•////,///, ////////>>/// i>j.'''//////'/i>/////i ///>')'/'/■  »>»"/>i'"  ""  ■■■  ■■■■■"  '■'■ 


Fig.  2. 


'I'm    Treatment  ob  Yarn  in  Cop. 


(shown  in  Fig.  2)  fixed  on  perforated  injection  tabes  ;/  pro- 
jecting from  the  outer  faces  of  the  discs.  Chamber  ft1 
serves  for  liquor  extraction  and  substitution  of  the  cops,  li- 
and  A3  for  saturation  and  impregnation,  and  h'  for  liquor 
extraction.  Instead  of  the  dead  face  hitherto  left  in  the 
carrier  body  between  chambers  /i1  and  h~,  a  preliminary 
extraction  chamber,  h,  is  formed,  connected  with  an  air  and 
liquor  separator,  o,  which  prevents  liquor  from  entering  the 
air-pump  and  allows  it  to  be  returned  to  the  tank  a  free 
from  air.  By  means  of  the  cylindrical  apparatus  n  the  liquor 
is  supplied  to  the  tank  in  regulated  quantity  and  its  level 
in  the  same  is  kept  constant. 

Fig.  -  is  a  longitudinal  section  of  a  cylindrical  machine. 
The  cop-carrier  b  is  in  tbis  case  fitted  to  rotate  against  the 
end  of  the  carrier  body  e  instead  of  around  it.  The  carrier 
body  i-  formed  with  segmental  chambers  for  effecting  the 
abovi  -mentioned  op<  rations,  The  eopsg  are  placed  in  rows 
at  equal  distances  apart  round  the  periphery  of  the  carrier, 
and  each  row  i  E  the  same  is  connected  with  a  separate 
segmental  c&\  ity,  ir. 

In  the  original  specification  details  arc  given  of  the  con- 
struction and   i Ie   of  working  of  the  automatic  air  and 

liquor  separator,  liquor  charging  vessel,  and  means  of  closing 
the  vacuum  valve,  all  of  which  are  applicable  to  the 
cylindrical  as  well  as  to  the  disc  machine. — E.  B. 


Improvements  in  Sizes  ami  Methods  for  Fixing  Colours 
in    Printing    and   Staining    Paper,    Cloth,   and    other 

Pat.  11,938,  July27, 


Ens 


Surfaces.     B.  Leigh,  IJolton. 
1889.     id. 

Two  processes  arc  included   in   this  specification.     In   the 
first  a  "<ize  or  veliii'lo  for  fixing  colours   is    prepared    from  a 
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mixture  of  («)  a  solution  of  rosin  in  borax,  ammonia,  or 
other  alkali  ;  (//)  a  solution  of  casein  in  alkali ;  or  a  solution 
of  gum,  glue,  or  starch;  and  ('')  a  chrome  salt.  The 
colour  mixed  with  this  vehicle  is  printed  on  the  fabric  and 
dried  in  the  usual  way. 

The  second  process  consists  in  adding  powdered  gum, 
rosin,  sulphur,  or  other  gummy,  resinous,  or  oily  substance 
not  soluble  in  water,  to  a  mixture  of  chrome  salt  and  gum, 
glue,  starch,  or  other  binding  material,  or  alternatively  to 
silicate  of  soda,  gluten,  or  size.  The  resinous  body  is 
either  ground  up  with  the  colour  direct,  or  first  dissolved  in 
turpentine,  petroleum  spirit  or  other  solvent.  In  the  latter 
ease  the  resin  is  precipitated  in  a  finely  divided  state  on 
mixing  with  the  thickening.  In  the  use  of  this  vehicle 
the  fixation  of  the  colour  is  effected  by  the  heat  of  the 
drying-plates  over  which  the  printed  fabric  passes.  By 
an  alternative  process  the  thickening  and  colour  alone  arc 
printed  and  the  rosin  or  gum  dusted  or  padded  on  to  the 
moist  fabric  and  then  dried  as  before. — W.  E.  K. 


Improvements  in  the  Production  of  an  Indigo  Vat.  A. 
Ashworth,  Manchester.  Eng.  Pat.  14,246,  September  10, 
1889.     id. 

A  clear  vat  for  the  reduction  of  indigo  is  prepared  by 
acting  on  zinc  with  bisulphite  of  soda  and,  when  the 
reduction  is  complete,  precipitating  the  zinc  by  addition  of 
sodium  sulphide. — W.  E.  K. 


Improvements  in  Machinery  or  Apparatus  for  Dyeing 
or  Washing  Hanks  of  Yarn.  .1.  Ashworth,  F.  Scholes, 
and  E.  Hunt,  Radcliffe.  Eng.  Pat.  14,257,  September  10, 
1889.     ('"/. 

This  invention  relates  to  that  class  of  machines  in  which 
revolving  rollers  are  employed  for  supporting  the  yarn  in 
the  vat  or  dyeing  cistern.  The  machine  is  made  double 
with  two  sets  of  "winces"  anil  two  dyeing  cisterns.  A 
central  shaft  runs  the  whole  length  of  the  machine  between 
the  two  cisterns,  and  is  provided  with  worms  at  suitable 
distances  apart.  These  gear  into  wh<  els  kej  ed  on  to  shafts 
set  at  right  angles  to  the  driving  shaft.  On  each  end  of 
these  counter  shafts  is  fixed  a  disc  carrying  three  metal 
prongs  or  rods  for  supporting  the  hanks  of  yarn. — W.  E.  K. 


Improvements  connected  with  or  applicable  to  Baths  or 
Vessels  containing  Liquids  used  in  Electro-plating  or 
Dyeing  or  the  Electrolyte  of  Storage  Batteries  and  the 
like.  E.  Hopkinson  and  D.  Appleton,  Manchester.  Eng. 
Pat.  14,871,  September  20,  1889.     Gd. 

See  under  XI.,  page  952. 


Improvements  in  Hank-dyeing  Machines.     R.  Gee,  Hud- 
dersfield.     Eng.  Pat.  15,455,  October  2,  1889.     Sd. 

Kok  the  purpose  of  dyeing  hanks  of  yarn  in  such  a  manner 
that  every  part  is  equally  exposed  to  the  dye  liquor  without 
the  felting  or  intermingling  of  the  threads,  an  ordinary  dye- 
vessel  is  provided  with  two  endless  chains  arranged  length- 
wise, one  at  each  side  of  the  vat.  These  are  supported  and 
driven  by  toothed  guide  pulleys  fixed  on  a  moveable  frame- 
work. To  each  chain  are  attached  bobbins  or  "creels"  placed 
in  a  vertical  position,  the  hanks  of  yarn  beiug  distended 
horizontally  across  the  machine  between  the  two  sets  of 
bobbins.  The  pulleys  are  placed  at  such  distances  apart 
that  the  hanks  are  fully  distended  whilst  the  chains  arc 
traversing  the  upper  ones,  but  when  the  chains  pass  down 
under  the  lower  guide  pulleys,  they  are  caused  to  converge 
so  that  the  hanks  are  slackened  and  open  out  and  thus  the 
threads  are  fully  exposed  to  the  liquor.  During  the  upper 
traverse  of  the  chain  the  bobbins  carrying  the  hanks  are 
caused  by  Motional  contact  with  leather-covered  bars  to 
turn  a  half  revolution  or  thereabouts  in  order  that  the 
portion  of  yarn   arouud   the   bobbins  may  be  constantly 


changed.  The  framework  carrying  the  guide  pulleys, 
together  with  the  endless  chains' and  bobbins,  are  bodily 
lifted  clear  of  the  liquor  when  the  operation  is  over,  this 
beiug  effected  by  hydraulic  rams.— VV.  E.  K. 


Improvements  in   Hank-dyeing  Machines.     R.  Gee,  Hud- 

dersticld.  Eng.  Pat.  15, alii,  October  3,  1889.  Sd. 
The  hanks  of  yarn  to  be  dyed  are  supported  vertically 
between  two  rectangular  frames,  one  at  the  bottom  the 
other  at  the  top  of  the  dye  vat.  The  yarn  passes  around 
bobbins  or  "  creels  "  fixed  in  (he  two  frames,  and  is  distended 
by  springs  acting  on  the  bearings  of  the  low.]  series  of 
bobbins,  the  axes  of  the  upper  creels  are  geared  by  a 
train  of  toothed  wheels  which  impart  a  rotary  motion  to 
the  hanks.  The  lower  frame,  by  an  arrangement  of  levers 
worked  by  an  eccentric,  is  alternately  raised  and  lowered, 
the  effect  being  that  the  hanks  of  yarn  are  slackened 
intermittently  and  the  threads  opened  out,  this  action 
allowing  the  dye  to  penetrate  to  the  individual  fibres. 

— W.  E.  K. 


Improvements  in  or  relating  to  Bleaching  and  Methods  for 
Producing  Bleaching  Agents.  L.  Schreiner,  Stuttgart, 
Germany.     Eng.  Pat.  15,671,  October  5,  1889.     6d. 

A  bleaching  material,  termed  "  ozonin,"  is  prepared  by 
dissolving  turpentine  in  a  potash-resin  soap,  and  oxidising 
the  product  by  atmospheric  air  or  by  peroxide  of  hydrogen. 
"  Ozonin"  also  acts  as  a  powerful  antiseptic. — W.  E.  K. 


Improvements  in  Producing  Azo-Colours  on  or  in  Cotton 
or  other  Textile  Fibre  or  Fabrics.  T.  Holliday,  Hudders- 
field.     Eng.  Pat.  16,156,  October  14,  1889.     Gd. 

This  invention  relates  to  a  process  of  dyeing  textile  fibres 
by  the  combination  of  a-  or  /3-naphthol  with  the  diazotised 
various  thio-compounds  derived  from  aniline,  toluidines, 
xylidines,  eumidines,  or  naphthylamines,  such  combinations 
taking  place  in  the  presence  of  the  fibre.  For  example: 
hydrochloride  of  thioparatoluidine  is  converted  into  the 
diazo-compound  by  treatment  with  hydrochloric  acid  ami 
nitrite  of  soda,  the  cotton  dipped  into  or  padded  with  this 
solution,  and  then  (with  or  without  drying)  passed  into  a 
solution  of  one  of  the  naphthols  dissolved  in  caustic  soda; 
or  the  order  of  these  operations  may  be  reversed.  To 
produce  coloured  patterns,  as  in  calico-printing,  the  cloth  is 
impregnated  with  the  naphthol  solution  and  dried,  and  the 
diazo  solution,  suitably  thickened,  is  then  printed  on. 

— VV.  E.  K. 


A  New  or  Improved  Method  of  Bleaching  Wood,  Bobbins, 
Reels,  and  other  Articles  made  from  Wood.  A.Greg, 
Bolton.     Eng.  Pat.  16,368,  October  17,  1889.     id. 

The  articles  are  treated  successively  with  baths  of  lime  or 
other  alkali,  chloride  of  lime,  and  sodium  hyposulphite. 
They  are  then  stoved  with  burning  sulphur,  or  treated  with 
a  solution  of  sulphurous  acid,  and  finally  treated  with  water 
containing  acetic  acid  "  for  the  purpose  of  replacing  the 
natural  acid  displaced  by  the  before-mentioned  baths." 

-W.  E.  K. 


A  New  or  Improved  Method  of  Dyeing  Aniline  Black. 
L.  Schreiner,  Stuttgart,  Germany.  Eng.  Pat.  19,490, 
December  4,  1889.     id. 

Albumen,  casein  or  analogous  glutinous  bodies  are  mixed 
with  the  solution  of  aniline  salt  used  in  dyeing  aniline  black, 
and  these  arc  coagulated  by  the  reagents  subsequently 
employed  for  the  oxidation  of  the  aniline. — W.  E.  K. 
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Improvements  in  the  Development  or  Treatment  of  Colour- 
ing Matters  in  Textile  Fabrics  or  Materials.  J.J.  Hart, 
Lowell,  Mass.,  t'.S.A.  Eng.  Pat.  8541,  June  3,  1890.  8d. 
Tins  invention  relates  to  those  processes  in  calico-printing 
in  which  a  colouring  matter  and  mordant  or  other  reacting 
body,  after  having  been  printed  and  steamed,  require  a 
supplementary  treatment  with  a  chemical  reagent  for  the 
development  or  com]. let. ■  fixation  of  colour;  as  for 
example,  the  treatment  with  bichromate  of  potash  in  the 
case  of  catechu  colours,  or  with  tartar  emetic  in  the  case  of 
aniline  colours  fixed  by  means  of  tannic  arid.  It  is  the 
usual  practice  to  pass  the  fabric  through  a  hot  hath  of  these 
supplementary  reagents,  hut  this  process  is  objectionable  on 
account  of  detached  colour-lake,  and  foreign  bodies  con- 
taminating the  bath  and  staining  the  fabric.  To  avoid 
sueh  damage,  by  this  invention  the  fabric  is  passed  through 
i  cold  solution  of  the  reagent,  the  excess  of  solution 
squeezed  out  by  pressure  rollers,  and  the  necessary  chemical 
reaction  is  then  effected  bypassing  the  fabric  over  cylinders 
heated  by  steam  or  through  a  steam-chest. —  W.  E.  K. 


An    Improved   Blue  for   Laundry   and   other    Colouring 

I'm /loses.     G.    B.   B     Kempton,  West    Ham.     Eng.  Pat. 

10,G1G,  July  9,  1890.  id. 
To  a  suitable  proportion  of  a  soluble  salt,  sufficient  "  Aniline 
blue,  Prussian  blue,  Chinese  blue,  Indigo  blue,  or  Ultra- 
marine blue  "  in  solution  is  added,  and  the  whole  evaporated 
to  dryness,  after  wdiich  the  resulting  crystalline  mass  is 
ready  for  use. — K.  M. 


Improvements  in    Centrifugal  Leather-Dyeing  Machines. 

J.  Kristen,  Brunn,  Moravia.     Eng.  Pat.  11,255,  July  18, 

1890.  6d. 
Over  a  circular  horizontal  revolving  table,  the  upper 
surface  of  which  is  formed  of  a  glass  plate  (in  order  to 
facilitate  the  adhesion  of  the  hide)  a  radial  perforated  pipe 
is  fixed,  and  this  is  connected  with  a  tank  that  supplies  the 
dyeing  liquor.  The  surplus  liquor  projected  beyond  the 
edge  of  the  plate  is  received  in  a  conical  flanged  tank 
which  surrounds  the  table,  and  is  returned  to  the  liquor 
tank  by  means  of  a  pump. — W.  E.  K. 


pentathionic  acid  beyond  doubt  by  preparing  and  analysing 
with  Lewes  the  pure  potassium  salt.  The  authors  suggest 
that  I. ewes  (.1.  Cheui.  Soe.  39,  68;  41,  300)  and  Shaw 
(J.  Chem.  Soe.  43,  351)  worked  with  an  impure  preparation. 
The  crystals  of  tetrathioriate  prepared  by  the  authors 
belong  to  the  monosymmetric  system,  and  measurements 
are  given  in  detail.  Both,  in  Kamnielsberg's  original 
preparation  and  in  the  authors'  a  peculiar  hemiomorphic  or 
hcmihcdral  formation  was  observed  in  some  of  the  crystals, 
which  will  he  more  fully  described  in  the  Zeits.  fur  Krystal- 
lographie. 

The  authors  prepared  the  pentathionate  as  follows: — 
Sulphuretted  hydrogen  was  led  for  two  hours  every  day  for 
10  days  in  a  slow  stream  through  a  litre  of  a  nearly 
saturated  solution  of  sulphur  dioxide.  At  the  cud  of  this 
time  the  smell  of  sulphur  dioxide  had  gone.  The  Wackeli- 
roder*8  solution  prepared  in  this  way  was  concentrated  in  a 
water-hath  at  a  temperature;  of  35  ,  and  then  tillered  from 
precipitated  sulphur  ;  85  cc.  of  sp.  gr.  r  24 1  were  obtained, 
which  according  to  Kosslcr's  tables  would  contain  33  per 
cent,  of  S-,(  )6,  The  calculated  quantity  of  potassium  acetate 
was  then  added,  the  liquid  put  into  a  large  watch-glass,  and 
the  water  and  acetic  acid  evaporated  by  a  current  of  air. 
The  residual  mass  after  drying  by  pressure  weighed  about 
25  gnus.,  and  was  dissolved  in  30  cc.  of  a  1  per  cent, 
solution  of  sulphuric  acid  at  a  temperature  of  45°,  the 
solution  filtered  from  sulphur  and  crystallised  over  sulphuric 
acid.  The  first  two  crops  consisted  nearly  entirely  of  tetra- 
thionate. The  following  crops  contained  pentathionate. 
By  fractional  crystallisation  about  10  grins,  of  pure  tetra- 
thionate and  6  grins,  of  pure  pentathionate  were  obtained. 
The  crystals  of  the  latter  belong  to  the  rhombic  system  and 
measurements  of  them  are  given  in  the  original  paper. 

— H.  S.  P. 


Improvements    in    Yam-Dyeitiy  Machines.      H.  II.  Lake, 

London.     From  The   Leonard   Wcldon    Dyeing  Machine 

Company,  Amsterdam,  U.S.A.    Eng.  Pat.  11,873,  July  29, 

1890.    6d. 

This  invention  relates  to  that  class  of  dyeing  machines  in 

which  the  skeins  of  yarn  are  carried  on  liars  affixed  to  the 

interior  of  a  frame  or  reel  which  rotates  within  the  dye  vat. 

The  improvement  consists  in  disposing  the   respective  sets 

of  yarn-carrying  bars  in  planes  oblique  to  the  radius  of  the 

rotating  wheel,   so   that   the   yarn    is   drawn  partly  endwise 

and  partly  sideways  through  the  liquor,  and  in  consequence 

the  yarn  is  dyed  more  evenly  and  the  strain  upon  it  reduced. 

— W.  E.  K. 


VII.-ACIDS.  ALKALIS.  AND  SALTS. 

The  Belative  Basic  Properties  of  Aluminium  and  Ferric 
Hydroxides.     A.  Schneider.     Annalen,  257,  359 — 380. 

Already    abstracted    from    Her.    23,     1349—135-1    (this 
Journal,  1890,  837). 


Potassium    Tetra-    and     Penta-thionate.       A.     Focfc     and 

K.  Kliiss.     Her.  23,  2428—2  132. 
Rammei.srkko    (Kryst.    I'liys.  Chem.    [.,495)    described    a 
potassium  pentathionate,  which  it  was  suggested  in  Gruhain- 
<  >tto'-   hook  (5  Edition  111.,  125)  was  thiosulphate  or  tetra- 
thionate.    Debus   (Ann.  244,   76)    placed   the  existence  of 


On  the  lied  Colouring  of  Sulphuric  Acid.    R.  Norrenberg. 
Chem.  lnd.  13,  3G3— 364. 

Some  consumers  of  vitriol  object  to  a  product  possessing  a 
red  colour.  This  tinge  is  often  produced  in  perfectly 
colourless  vitriol  when  kept  in  iron  vessels,  and  is  due  to 
the  action  of  ferrous  sulphate  in  solution  on  nitrous  com- 
pounds ;  these  are  reduced  into  nitrous  oxide,  which 
dissolves  in  sulphuric  acid  with  a  red  colour.  The  same 
observation  can  be  made  in  the  leading  chambers  of  a  set, 
the  rose  colour  or  the  dark  red  appearance  of  the  vitriol 
being  here  traceable  to  the  iron,  which  is  carried  forward 
with  the  sulphurous  acid  from  the  burners.  Addition  of 
ammonium  sulphate  destroys  the  nitrous  compounds  and 
thus  effectually  prevents  any  red  colour. — H.  A. 


PATENTS. 

Improvements  in  Apparatus  for  Generating  Carbonic  Acid 
Gas.  F.  Foster,  Hoxton.  Eng.  Tat.  17,569,  December  1, 
1888.     Keprint.     6<i. 

The  apparatus  has  been  already  described  in  this  Journal, 
1889,  983.— H.  A. 


Improvements  in  and  Connected  with  the  Utilisation  of 
Sulphate  of  Iron  Galvanising  Pickle.  T.  Parker  and 
A.  E.  Robinson,  Wolverhampton.  Eng.  Pat.  19,554, 
June  29,  1889.     id. 

See  under  X.,  page  949. 


Improvements  in  or  Appertaining  to  the  Manufacture  of 
Peroxide  of  head,  or  Alkaline  Plumbate  and  By- 
Products.  P.  Xaef,  Xorthwich.  Eng.  I'at.  11,962, 
July  27,  1889.     Gd. 

Tin-:  principal  object   is   to  effect   the  oxidation  of  oxide  of 
lead  to  peroxide  more  economically  than  hitherto.     Nitrate 

of  sodium  or  other  nitrates  are  employed  fur  this   oxidation, 
nitrites    being    obtained    as    a    valuable    by-product.       The 
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oxidation  may  be  eff?cted  also  by  atmospheric  oxygen 
directly.  In  either  ease,  as  intermediate  product,  a  com- 
pound of  peroxide  of  lead  with  an  alkali  or  alkaline  earth 
is  obtained,  from  which  subsequently  peroxide  of  lead  is 
separated.  Metallic  lead  may  also  be  used  for  making 
the  peroxide.  The  lead  or  lead  oxide  is  oxidised  in  presence 
of  caustic  soda,  by  means  of  nitre  or  a  blast  of  air,  at  an 
elevated  temperature,  and  the  sodium  plumbate  so  obtained 
is  tirst  washed  and  then  decomposed  with  boiling  water 
into  lead  peroxide  and  caustic  soda.  The  sodium  nitrate  is 
thereby  converted  into  sodium  nitrite,  which  is  found  in 
the  wash-waters  of  the  sodium  plumbate  melt,  along  with 
caustic  soda.  These  wash-waters  are  boiled  down  to  con- 
centrate them,  and  returned  to  the  process  after  addition  of 
caustic  soda.  When  rich  enough  in  nitrite,  this  is  separated 
either  by  boiling  down  to  a  suitable  strength  and  allowing 
the  nitrite  to  crystallise,  or  else  by  carbouating  and  evapo- 
rating the  liquor  and  separating  the  sodium  carbonate  by 
fishing  out  the.  monohydrated  salt  during  evaporation  or 
crystallising  out  by  cooling,  the  sodium  nitrite  remaining  in 
solution. 

For  the  manufacture  of  voluminous  and  finely  divided 
peroxide,  the  dense  peroxide  obtained  from  any  source  is 
heated  with  highly  concentrated  caustic  soda  till  the  mass 
has  become  very  consistent.  The  product  is  washed  and 
decomposed  in  the  usual  way. —  H.  A. 


Improvements  in  and  connected  with  Apparatus  for 
Producing  Gaseous  Hydrochloric  Acid.  VV.  L.  Wise, 
London.  From  Solvay  and  Co.,  Brussels,  Belgium.  Eng, 
Pat.  15,531,  October  3,  1889.     8d. 

The  apparatus  consists  of  two  main  parts :  a  horizontal 
rectangular  distilling  vessel  provided  with  a  partial  partition, 
and  containing  sulphuric  acid  of  about  140°  Tw.  or  a  strong 
solution  of  calcium  chloride,  and  in  connexion  with  this,  ami 
on  the  same  level,  an  evaporating  vessel  with  partition,  for 
evaporating  the  dehydrating  agent  to  its  original  degree  of 
concentration. 

A  fine  stream  of  hydrochloric  acid  is  introduced  in  one 
end  of  the  distilling  vessel,  where  it  mixes  with  the  hot  vitriol 
or  calcium  chloride  propelled  forward  from  the  concentrating 
vessel,  by  means  of  a  paddle-wheel  or  helix,  or  an  air 
injector.  While  the  mixture  circulates  along  the  partition, 
gaseous  hydrochloric  acid  is  given  off,  which  may  be  con- 
densed. The  dilute  sulphuric  acid  leaves  at  the  other  end 
of  the  distiller,  and  entering  the  evaporating  vessel,  takes 
the  course  formed  by  the  partition  wall,  and  returns  to  the 
distiller  with  the  desired  degree  of  concentration. — H.  A. 


Improvements  in  the  Manufacture  of  Nitrite  of  Soda. 
J.  Grossmann,  Manchester.  Eng.  Pat.  15,655,  October  5, 
1889.     id. 

Sodium  nitrate  and  calcium  sulphide  (or  alkali  waste  which 
has  previously  been  freed  from  cinders  and  coal)  are  heated 
togther  in  quantities  represented  by  the  following  equation : — 

CaS  +  4  NaN03  =  CaSO„  +  4  NaNOo. 

In  lixiviating  the  resulting  mass,  boiling  down  and  cooling, 
the  impurities  are  separated  from  the  mother-liquor,  which 
will  contain  the  sodium  nitrite. — H.  A. 


Improvements  in  the  Method  of  Producing  Chloride  of 
Lead.  W.  Shapleigh,  Camden,  U.S.A.  Eng.  Pat.  16,218, 
October  15,  1889.     Sd. 

The  improvement  consists  in  a  better  utilisation  of  the  lead, 
nitric  acid,  and  hydrochloric  acid,  as  compared  with  the  old 
process. 

Finely-ground  lead  is  introduced  into  dilute  nitric  acid, 
while  a  blast  of  air  is  forced  through  the  vessel,  to  agitate 
and  cool  its  contents  and  to  oxidise  the  nitrous  compounds, 
which  will  dissolve  in  the  liquor.  Part  of  the  strong  solution 
of  lead  nitrate  is  drawn  off,  decomposed  with  hydrochloric 
acid,  the  lead  chloride  collected  on  a  filter,  and  the 
remaining  part  of  the  lead  nitrate  solution  added  to  the 


mother-liquor  consisting  of  nitric  acid  and  excess  of  hydro- 
chloric acid.  An  additional  quantity  of  lead  chloride  is 
obtained,  and  the  nitric  acid,  being  completely  freed  from 
hydrochloric  acid,  is  fit  to  return  to  the  process. — H.  A. 


Process  for  obtaining  Salts  of  Thorium,  Zirconium,  and 
like  Metals  from  their  Oris  or  from  Waste  Residues  of 
Hoods  used  for  Incandescent  (ins  Lighting.  <  >.  Ininiv, 
London.  From  W.  MacKean,  Paris,  France.  Eng.  Pat. 
16,555,  October  19,  1889.     6d. 

Thorium  salts  are  obtained  from  the  finely-ground  ore  by 
repeatedly  digesting  with  hydrochloric  acid",  and  treatment 
with  an  alkaline  sulphide.  Zirconium  salts  are  obtained  by 
fusing  the  ore  with  caustic  alkali,  baryta,  or  strontia, 
digesting  the  powdered  melt  with  acid  and  water  and 
treating  the  acid  solution  with  an  alkaline  sulphide,  pre- 
cipitating the  oxide  with  an  alkali,  and  redissolving  in 
hydrochloric  acid. 

The  chlorides  of  zirconium  and  thorium  are  purified  by 
repeatedly  precipitating  with  sodium  hyposulphite,  and 
redissolving  in  hydrochloric  acid,  and  finally,  by  precipitating 
with  ammonia  and  dissolving  in  hydrochloric  acid. 

The  separation  of  zirconium,  thorium,  lanthanum,  and 
cerium,  which  may  be  contained  in  the  waste  residues  of 
hoods,  is  based  on  the  insolubility  of  the  hyposulphites  of 
zirconium  and  thorium  in  weak  acid  solutions,  and  on  the 
solubility  of  thorium  oxalate.  Both  lanthanum  and  cerium 
oxalate  are  insoluble,  but  their  oxides  can  be  separated  by 
means  of  dilute  nitric  acid,  which  dissolves  that  of  lanthanum. 

— H.  A. 


Improvements  i)i  obtaining  Caustic  Soda  or  Caustic 
Potash  by  menus  of  Boracic  Acid.  W.  Garroway, 
Glasgow.  *  Eng.  Pat.  17,395,  November  2,  1889.     id. 

A  mixture  of  boracic  acid  (3  to  4  mols.  proportions)  and 
common  salt  (2  mols.),  when  fused  together,  gives  off 
hydrochloric  acid,  with  formation  of  sodium  metaborate  or 
sodium  pyroborate.  The  fumaced  mass  is  ground,  dissolved 
in  water,  and  decomposed  with  lime.  Caustic  soda  remains 
in  solution,  whilst  calcium  metaborate  or  calcium  pyroborate 
is  precipitated.  The  boracic  acid  is  regenerated  therefrom 
by  decomposition  with  the  hydrochloric  acid  previously 
formed,  or  by  any  other  suitable  acid. 

An  admixture  of  nitre  or  salt  cake,  also  injection  of  steam, 
facilitates  the  decomposition  in  the  furnace. — H.  A. 


VIII.-QLASS,  POTTEEY,  AND 
EAKTHENWAKE. 

liecent  Advances  in  the  Pottery  Trade.     Diugl.  Polyt.  J. 
276,  580—596. 

Certain  ornamental  tiles  of  French  make  with  a  thick 
rose-coloured  enamel,  often  showing  a  good  many  cracks, 
are  glazed,  according  to  a  note  in  Sprechsaal,  1889,  597, 
as  follows  : — 100  parts  by  weight  of  pure  quartz  sand  are 
fused  with  200  of  red  lead  free  from  iron,  and  5  of  borate 
of  lime,  the  melt  quenched,  ground  up,  and  mixed  with 
10 — 30  per  cent,  of  ruby  glass  having  gold  as  its  colouring 
material. 

The  yellow-green  or  bright  red-brown  earthenware  vessels 
of  Scinde  are  glazed  with  a  lead  silicate  coloured  with  ochre 
or  copper  ashes  (Sprechsaal,  1889,  183). 

Porcelain  and  Earthenware  Glazes. — The  substitution  of 
a  lcadless  glaze  for  those  in  common  use  containing  that 
metal,  is  in  many  ways  desirable,  but  the  facility  of  pro- 
duction and  the  low  cost  due  to  the  fusibility  of  lead 
glazes  and  the  consequent  small  consumption  of  fuel  in 
their  production,  lead  to  their  retention. 
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(..  /;.'/,  A,;,  iii  tin-  .lahiTsb.  k.k.  Faehsehule  f.  Thonind. 
in  Znaim  defines  the  conditions  which  govern  the  successful 
production  of  a  leadless  glaze.  A  good  refractory  clay 
"fat  "enough  to  take  up  one-third  its  weight  of  quart/  sand,  or 
a  clay  containing  sand,  bul  free  from  much  lime,  should  be 
u-i'il.  The  simplest  and  cheapest  glaze  of  the  kind  is 
made  by  dissolving  8  parts  by  weight  of  pearl-ash  in  hot 
water  ami  stirring  in  100  parts  of  dry  ferruginous  well- 
washed  loam,  mixed  with  20  of  yellow  ochre.  The  goods 
are  tired  at  an  incipient  white  heat,  and  allowed  to  cool 
with  the  furnace  closed  and  all  cracks  luted  upj  while 
thus  cooling  the  copper-brown  colour  proper  to  the  glaze  is 
developed.  A  better  class  of  pottery  is  made  by  using 
the  same  clay  for  the  body  of  the  ware,  and  the  same 
glaze  for  the  outside,  but  lining  the  inside  with  a  mixture 
of  40  parts  of  white  clay,  15  of  fine  sand,  15  of  ground 
porcelain,  and  20  of  felspar,  which  is  afterwards  glazed  with 
a  composition  consisting  of  11  parts  of  felspar,  15  of 
calcined  sand,  9  of  ground  porcelain,  9  of  chalk,  and  :: '.  of 
calcined  kaolin.  The  furnace  is  hermetically  closed  while 
cooling  as  before.  Instead  of  making  the  body  of  the  ware 
of  clay,  a  composition  approaching  that  of  porcelain  is 
attained  by  using  48  parts  of  white  clay,  6  of  ground 
porcelain,  20  of  calcined  white  sand,  and  6  of  felspar ;  in 
this  case  the  outside  is  glazed  with  the  brown  mixture 
before  firing,  then  the  white  glaze  given  above  applied  to 
the  inside,  and  the  tiring  repeated. 

Seger,  in  continuation  of  his  earlier  work  (Thonind. 
1884,  46)  uas  recentlv  published  some  more  valuable 
matter  (Thonind.  1889,  524,  538,  553,  566)  (for  an 
abstract  of  a  precis  of  this  work  see  this  Journal,  1890, 
68).  A  more  detailed  account  giving  some  of  his  recipes 
is  as  follows: — In  pursuance  of  the  attempt  to  prepare 
fusible  glazes  free  from  lead,  various  mixtures  containing 
boric  acid  as  a  characteristic  ingredient  were  tried  in  place 
of  those  containing  baryta  mentioned  in  his  earlier  paper. 
Attention  was  paid  only  to  those  glazes,  the  fusing  points 
of  which  were  below  that  of  gold.  The  plan  of  investiga- 
tion adopted  was  to  prepare  a  mixture  with  the  highest 
permissible  amount  of  alkali  and  smallest  quantity  of  lime 
and  pass  gradually  to  the  other  extreme.  For  each  of 
these,  mixtures  were  made  in  which  the  proportion  of  the 
other  ingredients  (silica,  alumina,  and  boric  acid)  varied, 
anil  their  behaviour  examined. 

I. — Glazes  in  which  the  bases  have  the  relation — 

0-6  K2O(Na.,O):0-4CaO. 

A  glaze  of  the  composition  0-6  K20(.Na.,0),  0-1  CaO, 
0-1  Al._(),,  2-5  SiO.,,  0-5  IU},,  fus'ed  at  a  temperature 
between  the  melting  point  of  silver  and  that  of  the  alloy 
80  parts  of  silver  to  20  of  gold,  and  gave  a  smooth  surface, 
moreover,  attacking  the  colours  beneath  it  less  than  most 
lead  glazes ;  it  was,  however,  necessary  to  use  a  highly 
siliceous  well-burnt  material  for  the  body  of  the  ware,  e.g., 
35  parts  of  clay,  5  of  felspar,  and  60  of  quartz,  burnt  at  a 
temperature  corresponding  to  the  cone  known  as  Nos.  9 
or  10  ;  otherwise  crackling  was  apt  to  occur.  Such  a  glaze 
results  from  the  prescription  : — 

Parts  by  Weight. 

Carbonate  of  soda 31'80 

Marble 20-00 

Ground  quartz 75*00 

Boric  acid 31'00 

Kaolin UVBB 

On  raising  the  proportion  of  alumina,  silica,  and  boric 
acid  until  the  formula  0-6  K.O(Na„0),  0'4CaO,  0-«  AUV. 
5'0  SiO.:,  1"0  B203  was  reached,  a  glaze  was  prepared 
which  was  white  and  opaque  on  slow  cooling;  a  convenient 
mixture  would  be  : — 

Nitre SO'SO 

Borax IT  :: 

Carbonate  of  soda '_''»;.") 

Marble WOO 

Kaolin 77-  70 

Qunrtz 1W00 


II. — Glazes  in  which  the  bases  have  the  relation — 
0-5  K20    N;>  <>)  :  0'S  I  a<  I. 
A   glaze   from   materials   similar  to  those  just    mentioned 
and    having   the   composition    expressed    by   the  formula 
0-5  KjO,  0-5  CaO,  0-1   AU>.;.  2-  7  sii  >,,.  ■>•;,   R.i  i    gave  a 
smooth  clear  film  at  a  temperature  about  that  of  the  melting 
points    of   the   alloys  20   gold   to   SO  silver,  and   50  gold   lo 
5o   silver;   very  siliceous    material    was    however   ncei 
lor     the      1hi.1v    of      the    wan-.        One    of     the     COmpO   ttioD 

0-3KjO,  o-2Xa.(i.  0-5CaO,  oiJAUi.,  5  SiOj,   l  K  '  >., 
proved  better  adapted  for  a  elay  richer  in  alumina. 

III. — Glazes  in  which  the  base-  have  the  relation — 
o-l  K,0(Na,0):0-6CaO. 

A  glaze  of  the  composition  0-2  1C<  >,  0*2  Na.i  i.  or,  Cat  >, 
0-6AUI).,  5  Sit  >,,  1  1U»,.  and  similar  glazes  richer  in 
alumina,  gave  good  results,  and  are  of  commercial  value; 
they  melt  somewhat  he-low  the  fusing  point  of  gold.  I  -  ■ 
poorer  in  silica  and  alumina  are  of  little  use  from  their 
tendency  to  become  turbid. 

IV. — Glazes  in  which  the  bases  have  the  relation — 
0-3  KJt(\:ell)  :n-7  CaO. 

No  glaze  of  practical  importance  was  produced,  but  a 
series  of  three  with  gradually  increasing  proportions  of 
boric  acid  showed  the  influence  of  that  substance  very 
eh  ally,  that  containing  0-5  l',,l  ),  giving  a  clear  glass,  while 

that  with  l-0  Bj03  was  opalescent,  and  that  with  2*0  Bs(  >A 
distinctly  milky. 

V.  and  VI. — Glazes  in  which  the  bases  have  the  relation — 
0-2  K.,0(Na,0)  :  8  Cat )  and  0- 1  K,,<  )(Xa,(  I)  :  0-9  (  at  I. 

A  persistent  and  increasing  tendency  to  become  opalescent 
or  milky  characterised  these  and  made  them  of  little  value. 

The  deductions  from  these  experiments  are  that  the 
conditions  governing  the  successful  application  of  such 
leadlessglaz.es  are  more  rigid  than  those  for  lead  glazes; 
nevertheless  the  former  could  replace  the  latter  for  many 
purposes.  In  general  those  glazes  containing  much  alkali 
are  best  for  pottery  made  of  highly  siliceous  clay,  while 
those  with  more  lime  suit  a  material  richer  in  alumina. 

Copper  Red  Glazes. — Lauth  and  Dutailly  have  experi- 
mented in  this  direction;  an  abstract  of  their  results  may 
be  found  in  this  Journal,  1890,  68. 

Pink  Mixture. — Some  recipes  for  a  pink  glaze  on  stone- 
ware and  majolica  appear  in  Sprechsaal,  18S9,  706.  One 
part  of  potassium  bichromate  is  rubbed  down  with  water 
and  alcohol,  with  the  gradual  addition  of  8  parts  of  powdered 
marble  and  "  16  cbm.  5  "  of  pure  zinc  oxide,  and  the  almost 
dry  mixture  thoroughly  ground  together,  then  tired  at  the 
temperature  usual  for  stoneware,  washed  with  dilute  hydro- 
chloric acid  until  the  washings  are  colourless,  heated  again 
and  rewashed.  The  following  mixture  after  ignition  can  lie- 
used  as  a  diluent  to  give  a  suitable  shade  of  colour  :  2  parts 
stannic  oxide,  two  of  silica,  one  of  powdered  marble.  Three 
different  tints  can  then  be  prepared  thus: — 

,       .       r5  parts  dried  "pink  mixture." 
Dark  red. . .  £  ?  parts  igmted  ..-  diluent." 

fs  parts  "  dark  red." 

1  urple ll  part  "  Ca203  "  (f  CaCOj)  (finely  ground) 

( 12  parts  "  dark  red." 
Cardimil  ...^  ps].(  cak,ium  c(u.00nate. 

These  colouring  matters  are  mixed  with  8  parts  of  one 
or  other  of  the  following  mixtures  ; — 


For  Majolica  Ware.     For  Stone  Ware, 


22  •  r, 

18-5 

10 

SO- 3 

Kaolin  (dried  and  sifted) 

5-0 

12 

7'n 

is 

16'5 

•• 
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A  colour  for  porcelain  or  stoneware  called  coralline  red 
may  be  prepared  according  to  the  Deutche  Topfer-oder 
Ziegler-Zeitung  26,  796,  thus  :  20-40  parts  of  lead  chromate 
are  mixed  with  67-33  of  red  lead  and  12-27  of  quartz,  and 
the  mixture  fused  to  a  clear  melt,  which  is  then  powdered 
and  mixed  in  about  the  proportion  of  3:1  witli  either  of 
the  two  following;  compositions  : — 


Red  lead.., 
Quartz 
Boric  acid  . 


80 
100 
20 


II. 


80 
20 


No.  I.  is  used  for  high  and  II.  for  low  temperatures. 

Protection  from  Lead  Poisoning  in  Potteries. — N.  A. 
Ruskitt  recommends  the  adoption  of  the  following  regula- 
tions : — (1  )  The  conversion  of  metallic  lead  into  lead 
oxide  must  only  he  effected  after  admixture  of  quartz  sand 
or  lead  glass.  Eed  lead  must  be  mixed  with  quartz  before 
melting.  (2.)  The  furnaces  in  which  such  fusion  is  effected 
must  be  shut  off  from  the  workrooms  so  that  no  fumes  can 
reach  them.  (3.)  The  flue  must  be  so  constructed  that  no 
injurious  vapours  escape.  (4.)  Grinding  and  stirring  the 
glazing  mixtures  should  not  be  done  by  hand.  (5.)  Children 
under  15  years  of  age  should  not  be  employed.  (6.)  The 
consumption  of  food  and  drink  should  be  prohibited  in  the 
workrooms.  (7.)  The  same  regulations  should  apply  to 
sleeping.  (8.)  The  workshops  must  be  provided  with  a 
good  water  supply  and  adequate  sanitary  arrangements. 
(9.)  All  workrooms  must  be  roomy,  bright,  clean,  well 
ventilated,  and  kept  at  a  temperature  of  16°  C.  (10.) 
Drunken  or  sickly  persons  should  not  be  employed.  (11.)  All 
work  in  connexion  with  lead  before  its  conversion  into 
silicate  should  be  carried  on  in  a  separate  part  of  the 
works.— li.  B. 

Direct  Employment  of  Ceramic  Colours  icitli  or  without 
Glaze.  Seville,  Pailette,  and  Co.  Monit.  Ceram.  Verr. 
1890,  110. 

Silicic-  acid,  which  has  been  precipitated  from  a  soluble 
silicate  with  hydrochloric  acid  is  applied  with  a  brush.  The 
silicic  acid  combines  with  the  metal  and  the  colour.  By  an 
admixture  of  tribasic  borate  of  lead  the  colour  may  be  made 
lustrous  while  a  dull  appearance  is  best  given  by  using 
silica  powder.  When  the  painting  is  to  be  glazed  the 
article  is  burnt  in  a  muffle-stove  at  a  bright  red  heat,  and 
then  sprinkled  with  the  following  enamel  mixture:  20grms. 
of  silica,  60  grms.  of  red  lead,  50  grms.  of  borax,  10  grms. 
of  saltpetre,  3  grms.  of  soda,  and  1 — 1  •  2  grms.  of  zinc  oxide. 
—A.  li. 

Neto  Porcelain  and  Glass  Colours  and  their  Fixation 
without  Fire.  F.  Babterrosses.  Deutsche  Topfer-Zeit. 
1890,  14,  187. 

Okdinaky  water  colours  are  used,  which  are  rubbed  down 
with  a  particular  mixture  consisting  of  two  solutions  A  and 
B.  Solution  A  consists  of  100  parts  of  a  syrup  of  potassium 
water  glass,  to  which  has  been  added  10  parts  of  a  lead 
acetate  solution  (15  parts  lead  acetate  in  100  parts  water) 
and  stirred  by  an  air  stream  until  well  mixed.  Solution  B 
consists  of  50  parts  of  borax  dissolved  in  100  parts  warm 
water  and  20  parts  of  glycerol.  Sixty  parts  of  solution  A 
and  40  parts  of  solution  B  are  used  in  rubbing  down  the 
colours  and  for  thinning,  water  and  solution  B  in  equal  parts. 
After  the  articles  have  been  painted  they  are  placed  in  a 
bath  made  as  follows  :  1  part  of  borax  is  dissolved  in 
12  parts  water  and  mixed  in  a  gutta-percha  flask  with 
50  parts  hydrochloric  acid,  10  parts  sulphuric  acid  and  3 
parts  hydrofluoric  acid.  After  the  articles  have  been 
immersed  10  minutes  in  the  bath  they  are  taken  out  and 
washed  with  clean  water.     The  colour  appears  as  if  burnt  in. 

—A.  L.  S. 


Decoration    of     Glass     and      Porcelain     by     Aluminium. 

Gehring.  Monit.  Ceram.  it  Verr.  1890,21,  88. 
An  mini  cm  is  rubbed  down  with  gum  or  oil  and  applied  to 
tin-  article  to  be  decorated  with  a  brush.  Tin-  tiling  is  done 
in  a  muffle  and  the  heat  slowly  increased  up  to  a  red  heat; 
the  aluminium  becomes  first  yellow,  then  brown,  and  finally 
white.  Gold  or  enamel  may  lie  applied  to  the  aluminium, 
or  it  may  be  allowed  to  remain  matt  or  polished  with  a 
steel  brush  or  an  agate. — A.  L.  S. 


PATENT. 


Improvements  in  Gas-fired  Kilns  for  Burning  or  Beating 
Pottery  and  for  other  Purposes.  .1.  llolroyd,  Leed-,  and 
11.  Wilson,  Stafford.  Eng.  Pat.  3583,  March  S,  1888. 
(Second  Edition.)     s</. 

See  this  Journal,  1889,  285. 


IX -BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Recent  Improvements  in   Building  and  Paving  Materials. 

Dingl.  Polyt.  J.  276,  578—580. 
K.  Ryan  has  described  in  The  Michigan  Engineer*  Annual, 
a  new  kind  of  paving  in  use  at  Nashville,  Tenn.,  which 
consists  of  ordinary  stones  soaked  in  coal-tar  pitch  set 
edgwise  on  a  solid  foundation  of  macadam  and  sand,  aud 
well  rammed  down ;  after  four  years'  hard  wear  but  little 
deterioration  has  taken  place.  The  cost  of  preparing  and 
laying  the  stones  thus  treated  on  a  ready  prepared  surface 
is  1  -8  dollars  per  square  j'ard.  A  patented  modification  of 
this  plan  consists  in  covering  the  levelled  surface  of  the 
pavement  with  3 — 4  inches  of  sand,  levelling  this  and  covering 
it  with  tarred  boarding,  then  spreading  another  even  layer 
of  sand  about  1*5  iu.  in  thickness,  and  placing  on  this  the 
prepared  bricks  mentioned  above,  set  edgewise  and  zigzag, 
and  tilling  up  all  joints  and  crevices  with  another  layer  of 
sand.  Besides  this  method  two  others  are  in  use :  in  the 
first  two  layers  of  tiles  are  used,  one  set  flat,  the  other  on 
edge,  and  the  whole  filled  in  with  sand ;  the  other  is  the 
ordinary  paving  with  broken  stone  or  concrete ;  of  these 
neither  is  as  good  as  that  previously  described,  and  their 
cost  is  greater.  Iu  any  case  it  is  essential  that  good  clay  be 
used  for  making  the  tiles,  it  being  necessary  for  it  to  be 
reducible  to  an  impalpable  powder  when  dry;  a  coarse  clay 
of  the  right  composition  may  be  utilised  by  calcining  and 
grinding.  G.  J.  Snelus  has  analysed  the  ganister  bricks 
of  the  firm  Grayson,  Lowood,  §  Co.,  and  finds  them  to  have 
the  composition  SrlX.  =  95-40,  A1„03  =  3-10,  CaO  =1-68 
parts  per  cent,  respectively.  The  lime  is  added  as  a  binding 
material ;   the  bricks  do  not  expand  at.  high  temperatures. 

— B.  B. 


Magnesia  in  Portland  Cement.     R.  Dyckerhoff.     Cheni. 
Zeit.  14,  90G. 

The  author  has  already  pointed  out  (this  Journal,  1889, 781) 
the  dangerous  character  of  cements  rich  in  magnesia,  their 
tendency  being  to  expand  slowly  after  setting  to  the  serious 
detriment  of  concrete  or  mortar  in  which  they  may  be  used. 
Particularly  objectionable  are  they,  inasmuch  as  the  ordinary 
tests  such  as  the  "  Darrprobe  "  (firing  test)  (this  Journal, 
1889,  781)  fail  to  detect  them,  careful  measurement  of  then- 
expansion  giving  also  only  doubtful  indications  unless  at 
least  half  a  year  has  elapsed  since  gauging.  He  i^  disposed 
to  fix  the  maximum  permissible  amount  of  magnesia  in 
Portland  cement  at  4  per  cent.,  and  the  Association  of 
German  Cement  Manufacturers  has  formed  a  committee  to 
report  on  the  subject ;  such  makers  as  are  using  dolomitic 
material  being  specially  interested. — B.  B. 
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PATENTS. 

Improvements  in  the  Mi  tkodofand  Apparatus/or  Building 

up  the  Inside  of  Kilns  for  Burning  Enamelled   Bricks 

and  Tiles.     A.  Taylor,  Hipperholme.     Eng.  Pat.  18,036, 

August  19,  1889.    "Crf. 

In  burning  enamelled  bricks   nr  tiles  it   lias   hitherto  been 

the  custom  to  support  them  in  the  kiln  on  large  fireclay 

slabs   resting   on  firebricks   at    each   end;  such  slabs  crack 

after  once   or  twice  using,  and  the  object  of  the  patentee  is 

to  avoid  this  inconvenience.     The  cracking  being  largely 

due    to  the   weight    of  the   bricks,   the   plan    is  adopted  of 

substituting  a  number  of  slabs  of  the  following  shape  P, 

which  are  recessed  so  as  to  lit    into  each   other   and  form  a 

series  of  rectangular  chambers  in  each  of  which  a  single 

brick  is  burnt. —  li.  IS. 


Improvements  in  the  Manufacture  if  (Hit zed  I! ricks  and 
Tiles.  A.  J.  Clay,  Stoke-on-Trent.  Eng.  Pat.  14,653, 
September  17,  1889.  6rf. 
Attempts  have  been  made  to  manufacture  glazed  bricks 
from  London  clay,  which  have  been  unsuccessful  owing  to 
the  non-refractory  character  of  that  material  causing  it  to 
sinter  or  fuse  below  the  melting  point  of  the  glaze.  The 
patentee's  process  consists  in  adding  15 — 30  per  cent,  of 
silica  in  the  form  of  sand  or  burnt  and  pulverised  Hints  to 
the  clay,  the  right  proportion  being  ascertained  by  exposing 
trial  mixtures  in  a  kiln  by  the  side  of  the  glaze  proposed  to 
be  used,  the  proper  mixture  agglomerating  at  a  temperature 
above  that  at  which  the  glaze  melts.  The  mixture  is  pugged 
in  the  usual  way,  the  bricks  moulded,  dried,  and  given  a 
preliminary  coating  of  a  mixture  consisting  of  3  parts  by 
weight  of  white  lead,  2  of  ground  Cornish  stone,  and  1  of 
"  Devonshire  prepared  potters  best  ball  clay,"  and  10  parts 
of  water.  A  suitable  glazing  mixture  is  then  appli ed  and 
the  bricks  fired. — B.  B. 


Improvements  in  the  Method  of  Burning  Lime,  and  in 
Kilns  therefor.  A.  Bishop,  Brockham.  Eng.  Pat. 
14,997,  September  23,  1889.  8rf. 
The  patentee  endeavours  to  combine  to  some  extent  the 
good  qualities  of  the  old  fashioned  "  flare  kiln,"  which 
produces  lime  of  good  colour,  and  those  of  modern  continuous 
processes  which  are  economical  of  fuel.  The  kiln  is  pre- 
ferably built  in  the  ordinary  way  so  that  the  upper  part 
just  emerges  from  the  ground.  From  the  top  of  the  kiln 
proper  rises  a  cylindrical  shaft,  into  which  the  charge  of 
limestone  together  with  a  little  find  is  tipped,  and  round  the 
base  of  the  main  shaft  and  leading  into  the  body  of  the 
kiln  (which  is  roughly  a  reversed  truncated  cone)  are 
smaller  shafts  (about  eight  in  number),  provided  with 
covers,  through  which  small  charges  of  house  coal  siftings 
are  from  time  to  time  introduced.  The  burning  takes 
place  in  the  ordinary  way,  save  that  each  charge  before 
reaching  the  zone  of  combustion  is  dried  by  the  burnt 
gasi ■-,  and  that  the  flame  given  by  the  bituminous  fuel  put 
in  at  the  side  is  drawn  into  the  centre  of  the  kiln  and  burns 
the  lime  much  as  in  a  flare  kiln. 

Air  inlets  formed  in  the  walls  of  the  base  of  the  kiln  are 
brought  into  use  when  a  specially  vigorous  combustion  is 
desired. — B.  B. 


Improvements  in   the  Manufacture  of  Plaster  of  Paris 

anil    in    Ike    Utilisation    of    Waste   or    Cheap    Mali  rial 

therefor.  W.  J.  Oswald,  Stoke-on-Trent ;  S.  R.Ashwell 
and  J.  A.  Cooke,  Nottingham.  Eng.  l'at.  15,406, 
October  1,  1889.  Ad. 
Oi.n  plaster  of  Paris  moulds,  easts,  or  other  waste,  or 
artificial  gypsum,  are  broken  up  in  small  pieces  or  formed 
into  nuts  and  "  burned  "  in  kilns  at  a  temperature  between 
•  i.-,  _  :;u(i  <  .  Tli.-  kilns  an  provided  with  mechanical 
stirrers.  The  product  so  obtained  possesses  the  property 
of  setting  with  water. — H.  A. 


An  Improved  Marine  Cement.     V.  C.  Goodall,  Richmond. 
Eng.  l'at.  6711,  -May  1,  1890.     id. 

I'oktv  parts  of  (melted)  hard  asphaltam,  40  parts  of  liquid 
asphaltum,  8  parts  of  boiled  oil  anil  12  parts  of  finely 
ground  corkwood  intimately  mixed  constitute  the  cement. 

— K.  M. 


Improvements  in  Bricks  for  Building  Purposes.      I>.   Hart, 
Aberdare.     Eng.  Pat.  9239,  June  II,  1890.     Grf. 

Tut:  patentee  claims  the  manufacture  of  bricks  with  corre- 
sponding projections  and  depressions,  interlocking  in  use  and 
adding  to  the  stability  of  the  building  of  which  they  form 
part.— 11.  B. 


X.-METALLUKGY. 

On  Certain  Ternary  Alloys.  Parts  I.  and  II.  C.  R.  Alder- 
Wright  and  C.  Thompson.  Proc.  Roy.  Soc.  45,  461, 
and  48,  25—15. 
The  authors,  having  had  occasion  to  examine  technically 
various  mixtures  of  lead,  zinc,  and  tin,  noticed  that  whilst 
in  certain  cases  these  three  metals  could  be  fused  together 
and  intermixed  so  as  to  form  a  homogeneous  alloy  exhibiting 
no  alteration  on  standing  molten  for  some  hours,  this  was 
by  no  means  universally  the  case,  especially  with  mixtures 
where  the  proportion  of  tin  was  materially  below  some 
38  per  cent,  of  the  total  mass;  in  such  cases  tin-  fused 
mass  separated  into  two  dissimilar  alloys,  the  heavier  one 
mainly  consisting  of  lead  with  some  tin  and  zinc,  and  the 
lighter  one  chiefly  containing  zinc  with  some  tin  and  lead. 
On  preparing  several  series  of  mixtures  where  the  proportion 
of  tin  gradually  increased  from  0  upwards,  it  was  found  that 
a  variation  of  temperature  of  from  below  600°  (  .  to  about 
700°  produced  but  little  effect  on  the  way  in  which  a 
given  mass  divided  itself  into  two  alloys  ;  but  that  at 
higher  temperatures  approximating  to  800°,  a  measurable 
difference  was  discernible.  On  plotting  curves  with  the  per- 
centages of  tin  in  the  heavier  alloys  as  abscissa1,  and  those 
of  zinc  as  ordinates,  it  was  found  that  the  solubility  of  zinc 
in  lead-tin  increased  regularly  as  the  proportion  of  tin 
present  increased,  the  solubility  curve  at  800°  distinctly 
overlying  that  at  650".  Similarly  the  solubility  curves  of 
lead  in  zinc-tin  obtained  in  the  same  way  with  the  lighter 
alloys  exhibited  analogous  characters,  the  amount  of  lead 
dissolved  by  zinc  increasing  regularly  as  the  quantity  of  tin 
present  increased,  and  the  solubility  being  uniformly  greater 
at  800°  than  at  650°.  A  curious  behaviour  was  noticed  as 
regards  the  way  in  which  the  tin  distributed  itself  between 
the  two  alloys;  with  small  proportions  of  tin  the  lighter 
alloy  contained  most,  the  difference  rising  to  a  maximum 
when  the1  entire  mass  contained  14  to  Hi  per  cent,  of  tin ; 
after  which  the  difference  diminished  again  until  the  entire 
mass  contained  25  to  28  per  cent.,  when  both  alloys 
contained  the  same  percentage  of  tin.  With  still  greater 
proportions  the  lighter  alloy  contained  less  tin  than  the 
heavier  one;  so  that  on  plotting  curves  with  the  tin  per- 
centages in  one  alloy  as  abscissa1  and  the  differences  (  +  or  —  ) 
as  ordinates,  the  curves  rosejrom  the  origin  to  a  maximum 
elevation,  then  fell  again,  and  jinallif  crossed  the  base 
line,  and  sank  Inline  it.  It  was  found  that  the  values  of 
the  ordinates  were  slightly  variable  with  the  composition  of 
the  total  mass  employed,  although  in  all  cases  the  character 
of  tin1  curve  was  the  same;  when  the  ratio  of  lead  to  sine 
in  the  entire  mass  was  2  :  1,  the  curve  underlay  that 
obtained  with  mixtures  where  the  ratio  was  1:1;  which 
again  underlay  that  obtained  with  mixtures  where  the 
ratio  was  1  :  2.  On  the  other  hand,  whatever  the  ratio 
between  lead  and  zinc  might  be,  in  every  ease  the  two 
alloys  found  corresponded  with  two  points  (conjugate 
points)  lying  respectively  on  the  solubility  curves  of  lead  in 
zinc-tin,  and  of  zinc  in  lead-tin,  pertaining  to  the  particular 

temperature  employed. 
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Results  in  some  respects  similar,  in  others  quite  different, 
were  obtained  with  other  ternar)  alloys,  the  examination  of 

some  of  which  is  still  in  progress.  When  lead  and  zinc 
are  fused  along  with  silver,  or  with  cadmium,  or  with 
antimony,  the  masses  separate  into  two  different  alloys  when 

the  three  metals  used  arc  outside  of  certain  limiting  ratios 
with  respect  to  one  another;  and  the  same  remark  applies 
to  mixtures  of  bismuth  and  zinc,  of  lead  and  aluminium, 
and  of  bismuth  and  aluminium,  with  cither  tin  or  silver 
as  third  metal  :  but  with  some  of  these  mixtures  the 
solubility  curves  differ  considerably  from  those  observed 
with  hud,  zinc,  and  tin.  Thus,  in  presence  of  tin,  a  given 
quantity  of  lead  will  take  up  considerably  more  zinc  than 
it  will  if  an  equal  weight  of  silver  be  substituted  for  the  tin; 
and,  similarly,  a  given  weight  of  zinc  will  dissolve  more 
lead  in  presence  of  a  certain  quantity  of  tin  than  it  will  if 
an  equal  amount  of  silver  be  substituted  for  the  tin.  Again, 
according  to  experiments  still  in  progress,  the  way  in  which 
the  tin  divides  itself  between  the  heavier  and  lighter  alloys 
is  quite  different  with  mixtures  of  bismuth,  zinc,  and  tin 
from  that  above  described  with  mixtures  of  lead,  zinc,  and 
tin ;  instead  of  the  curve  representing  the  results  rising 
above  the  base  line  to  a  maximum  and  then  descending 
again,  it  regularly  sinks  away  from  the  base  line  ;  i.e.,  the 
heavier  alloy  always  contains  the  most  tin,  the  more  so  the 
greater  the  amount  of  tin  in  the  total  mass. 

With  mixtures  of  lead,  zinc,  and  silver  some  remarkable 
numerical  results  were  obtained,  leading  to  the  conclusion 
that  two  definite  compounds,  AgZn5  and  Ag4Zn5,  exist, 
the  formation  of  which  modifies  the  character  of  the 
solubility  curves  deduced.  The  Erst  'if  these  dissolves 
lead,  ami  is  itself  dissolved  by  lead,  to  a  greater  extent  than 
either  pure  zinc  or  the  alloy  Ag4Zn5 ;  so  that  when  the 
lighter  alloy  formed  contains  silver  and  zinc  in  just  the 
right  proportions  to  form  AgZn5,  more  lead  is  dissolved 
therein  than  is  the  case  with  alloys  either  richer  or  poorer 
in  silver.  Moreover,  this  alloy  is  of  an  unstable  character, 
so  that  if  a  saturated  solution  of  lead  therein  be  kept  molten 
for  a  long  time  under  favourable  conditions,  the  mixture 
(at  first  perfectly  homogeneous)  gradually  divides  itself  into 
two  alloys,  owing  apparently  to  the  breaking  up  of  AgZn5 
into  free  zinc  and  Ag4Zn5,  the  result  of  which  is  that  more 
or  less  lead  is  thrown  out  of  solution,  sinking  to  the  bottom 
and  carrying  with  it  a  little  zinc  and  silver.  In  the  same 
way  lead  containing  AgZn5  in  solution,  when  kept  molten 
for  a  long  time,  becomes  changed ;  the  solution,  at  first 
homogeneous,  by-and-by  forms  two  different  alloys,  because 
the  breaking  up  of  AgZn5  into  free  zinc  and  Ag4Zn5  causes 
the  former  to  be  more  or  less  thrown  out  of  solution,  so 
that  it  floats  up  carrying  with  it  some  silver  and  lead. 

The  other  alloy,  Ag4Zn5,  is  characterised  by  being  even 
less  soluble  in  lead  than  pure  zinc  (relatively  to  the  zinc 
present)  ;  so  that  when  lend  is  saturated  with  silver  and  as 
much  zinc  as  will  form  Ag4Zn5,  there  is  less  zinc  present 
than  the  lead  could  take  up  were  the  silver  absent.  More- 
over, the  solubility  of  lead  in  Ag4Zn^  is  less  than  in  mixtures 
of  this  alloy  with  either  AgZn5  or  free  silver.  Further,  the 
alloy  Ag4Zn5,  when  exposed  to  the  air  for  a  short  time  after 
freshly  scraping  or  filing,  assumes  a  peculiar  coppery  hue  ; 
the  presence  of  small  quantities  of  lead  or  bismuth  does  not 
prevent  this  action  taking  place,  nor  does  the  tint  become 
much  modified  if  a  little  surplus  zinc  or  silver  be  present, 
although  larger  proportions  greatly  reduce  the  shade. 

Identically  the  same  conclusions  as  to  the.  existence  of 
the  two  compounds,  AgZn5  and  Ag4Zu5  also  appear  to  result 
from  the  examination  of  the  alloys  formed  on  intermixing 
bismuth,  zinc,  and  silver,  in  some  respects  in  an  even  more 
marked  way.  The  detailed  description  of  these  results,  like 
that  of  alloys  containing  aluminium  and  other  ternary 
mixtures,  is  reserved  for  another  occasion. 

In  the  case  of  alloys  of  lead,  zinc,  and  silver,  the  curve 
representing  the  distribution  of  the  silver  between  the 
heavier  and  lighter  alloys  formed  resembles  in  general 
character  that  similarly  obtained  in  the  case  of  lead,  zinc, 
and  tin ;  at  first,  with  small  proportions  of  silver,  the  lighter 
alloy  contains  by  far  the  larger  quantity  of  silver;  so  much 
so,  indeed,  that  only  inconsiderable  amounts  are  retained  by 
the  lead,  practically  the  whole  floating  up  with  the  zinc, 
whence,   obviously,   the    utility   of    the   zinc    process    for 


desilvering  argentiferous  lead.  But  with  mixtures  richer 
in  silver  tliis  behaviour  is  less  marked  ;  as  the  silver  in  the 
total  mass  increases,,  the  difference  between  the  silver 
percentage  in  the  two  alloys  increases  less  and  less  rapidly, 
until  finally  a  point  is  reached  when  the  difference  attains  a 
maximum,  after  which  the  silver  in  the  heavier  alloy 
increases  more  rapidly  than  that  in  the  lighter  alloy, 
causing  the  difference  to  diminish  again.  In  other  words, 
the  curve  first  rises  from  the  origin  extremely  steeply,  then 
at  a  less  rapid  rate,  until  a  turning  point  is  arrived  at,  after 
which  the  curve  descends  again  towards  the  base  line. 
With  tin  as  the  third  metal  the  curve  finally  descends 
below  the  base  line ;  but  with  silver  the  descent  is  not 
carried  so  far  as  this. 

Precisely   analogous  results  appear  to  be  obtained  with 
mixtures  of  bismuth,  tin,  and  silver. — C.  K.  A.  W. 


Artificial    Cryolite    and    the   Dissociation   of  Aluminium 
Fluoride.     A.  V.  Ashoth.     Chem.  Zeit.  14,  SOS— 869. 

The  chemical  analogies  of  magnesium  and  zinc  suggest  the 
utilisation  of  the  cheaper  metal  as  a  reducing  agent  for 
such  purposes  as  the  production  of  aluminium  from  the 
double  chloride  of  aluminium  and  sodium,  and  from 
aluminium  fluoride.  Experimenting  in  this  direction,  the 
author  fused  together  common  salt,  aluminium  fluoride, 
and  zinc  in  a  porcelain  crucible,  exposing  the  mixture  to  a 
blow- pipe  flame  for  15  minutes.  After  cooling,  the  melt 
was  extracted  with  hot  water,  leaving  some  metallic  particles 
and  a  rose-coloured  powder.  In  the  aqueous  solution  were 
found  the  chlorides  of  sodium,  aluminium,  and  zinc.  In 
the  metallic  particles  no  aluminium  could  be  detected,  and 
the  rose-coloured  powder  appeared  to  be  cryolite.  Starting 
a  fresh  experiment,  and  endeavouring  to  gain  more  intimate 
admixture  by  first  fusing  the  sodium  chloride  and  dropping 
in  small  portions  of  aluminium  fluoride,  the  author  observed 
an  evolution  of  gas  of  chlorous  odour  to  take  place  with  each 
addition,  and  abandoning  the  attempt  to  prepare  aluminium, 
confined  his  attention  to  this  reactiou.  On  extracting  the 
melt  with  water  as  before,  the  same  rose-coloured  powder 
remained  undissolved,  and  on  analysis  proved  to  be  impure 
cryolite.  The  following  equations  represent  the  mode  of  its 
formation  : — 

(1.)  A1„F6  -  03  =  A1203  +  F6 
(2.)  6NaCl  +  F6  =  GNaF  +  Cl6 
(3.)  6  NaF   +  A12F6  =  NaeAljF,, 

The  method  of  analysis  of  the  crude  artificial  cryolite  was 
as  follows: — 0"3 — 0'5grm.  was  weighed  into  a  platinum 
dish  and  heated  to  dryness  with  strong  sulphuric  acid,  the 
mass  was  dissolved  in  dilute  sulphuric  acid,  the  aluminium 
precipitated  with  ammonia,  and  the  filtrate  evaporated  to 
dryness,  ignited,  dissolved  in  water,  filtered,  evaporated, 
and  weighed  as  sodium  sulphate.  The  fluorine  was 
determined  as  CaF2  by  the  method  due  to  Freseuius. 
Sulphuric  acid  was  present  in  the  substance  as  an  impurity, 
probably  as  basic  aluminium  sulphate.  The  results  of  two 
analyses,  with  all  the  sodium  calculated  to  cryolite,  are — 


— 

I. 

II. 

A1,F, 

Parts  per  Cent. 
42-52 

8  "42 

38-21 

Parts  per  Cent. 
42-51 

16-14 

S0'84 

Fe,0, 

7-38 
4-03 

7-38 
4-15 

100-56 

101-02* 

101  "03  in  original. 


The  analyses  are  of  different  specimens  prepared 
differently,  and  in  both  cases  without  weighing  the  ingre- 
dients before  fusion.  More  cryolite  appears  to  be  formed 
when  zinc  is  present.     The  presence  of  alumina  as  shown 
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above  may  either  be  due  to  the  oxidation  of  aluminium 

i aentarily  reduced  by  the  zinc,  or  to  the  decomposition 

of  aluminium  fluoride  by  the  oxygen  of  the  air,  in  which 
r  ,m  Free  fluorine  must  result.  The  impure  artificial  cryolite 
is  amorphous,  partially  fuses  into  granules  at  a  high 
temperature,  and  becomes  white. — li.  li. 


Aluminium  in  Iron.    li.  ML  Howe.     Eng.  and  Min.  Jour. 

50,  213. 
The  writer  points  out  that  the  remarkable  effect  produced  by 
tlic  addition  of  a  minute  quantity  of  aluminium  in  enabling 
extremely  soft  ingot  iron,  very  low  in  carbon,  to  be  run  into 
very  thin  and  difficult  eastings,  is  not  due  to  ttie  lowering  of 
the  melting  point.  F.  Osmond  lias  shown  that  an  ingot 
iron  i  ontaining  0'  10  per  cent,  of  carbon  and  .">  per  a  nt.  of 
aluminium  begins  to  melt  at  1465  ,  only  li.''  lower  than  that 
of  soft  steel.  All  that  aluminium  can  do,  Osmond  believes, 
"  is  to  reduce  the  oxide  of  iron,  make  a  thin  slag,  and  so 
enable  the  purified  metal  to  run  more  fluid."  A  sample  of 
spiegeleisen,  to  which  '.!  per  cent,  of  aluminium  had  been 
added,  underwent  a  remarkable  change,  the  characteristic 
broad  tabular  fracture  gave  place  to  a  fine  granular 
fracture  resembling  No.  3  pig  iron.  The  analysis  of  the 
sample  before  and  after  the  addition  of  the  aluminium 
showed  that  the  combined  carbon  had  been  reduced  from 
4*8  to  0*93  per  cent,  and  that  the  graphitic  carbon  bad 
increased  from  nil  to  3-45  per  cent.  The  effect  of  the 
aluminium  in  this  ease  is  then  fore  similar  to  that  of  silicon 
in  driving  the  carbon  out  of  combination,  and  is  opposed  to 
tin-  action  of  manganese,  which,  like  chromium,  increases  the 
solvent  power  of  iron  for  carbon.  The  great  change  in  its 
affinities,  which  aluminium  seems  to  undergo  rather  rapidly 
at  high  temperatures,  leads  to  the  question  whether,  like 
iron,  nickel,  and  cobalt,  aluminium  may  not  be  found  to 
possess  a  distinct  critical  point  in  which  the  specific  beat 
changes  abruptly,  with  accompanying  marked  thermal 
phenomenon. 

Accumulating  facts  seem  to  indicate  that  the  broad 
tabular  fracture  of  spiegeleisen  is  not  due  directly  to  the 
presence  of  manganese,  but  to  the  large  proportion  of 
combined  carbon  which  that  mang.amse  permits  the  iron  to 
retain.  For  ferro-chrome.  whose  composition  resembles 
that  of  spiegeleisen  only  in  its  high  proportion  of  combined 
carbon,  has  a  fracture  almost  identical  with  that  of 
spiegeleisen.  The  high  proportion  of  combined  carbon 
in  the  cast  irou  for  the  basic  Bessemer  process  whose 
fracture  more  closely  resembles  spiegeleisen  the  more  carbon 
it  contains,  is  probably  chiefly  due  to  the  low  proportion  of 
silicon  present  ;  and  as  the  lower  the  silicon  the  better  the 
iron  for  the  basic  process,  so  it  may  be  graded  by  its  fracture, 
the  best  iron  resembling  spiegeleisen  the  most  closely.  A 
sample  of  pig  with  the  characteristic  spiegeleisen  fracture 
contained  4  per  cent,  of  combined  carbon,  0-02 — 0-05  per 
cent,  of  silicon,  and  0'20per  cent,  of  manganese,  2*7  per 
cent,  of  phosphorus,  0*03  of  sulphur.  A  fact  which  may 
bear  on  the  explanation  of  the  Mitis  process  is  that 
aluminium  added  to  molten  steel  quieted  the  metal  com- 
pletely and  caused  it  to  pipe  deeply.  Little  white  specks 
were  fouud  on  the  surfaces,  which  proved  to  be  alumiua. 
The  aluminium  appears  to  reduce  any  iron  oxide  present. 

—J.  B.  C. 


The    Imperial    Silver    and    Lead    Works    at    Pribram. 
A.  Zdrahl.     Jahrb.  derk.  k.  Bergakademien,  1890,  38,  1 ; 

(hem.  Zeit.  liep.  14,  1SJ. 
The  fire  bridges  of  the  furnaces  used  in  roasting  the  ore 
have,  until  recently,  been  cooled  by  water.  This  is  now 
done  by  a  stream  of  an-  which  i^  conducted  through  a  cast- 
iron  conduit  in  the  lire  bridge.  The  air  emerges  from  this 
at  a  high  temperature  anil  is  passed  into  the  tire,  thus 
producing  a  higher  temperature  than  if  cold  air  were  used, 
If  the  tire  bridge  i-  coated  with  magnesia,  less  repairs  are 
needed.  <  'an-  is  taken  to  allow  uone  of  the  fumes  to  escape, 
they  being  condensed  in  longflnes.  Flue  dust,  ash,  and  rich 
marl  is  used  as  a  tlu\  in  roasting  the  ore.  The  sulphur  is 
reduced  on  an  average  from  12  per  cent,  to  0" 9  per  rent. 
The  lead  ore  is  roasted  iu  opeu  kilns  built  of  slag.     As  the 


slag  if  untreated  would  fly  on  heating,  slag  bricks  are  pre- 
pared    by  uniting   the   slag   and    mixing   this    with   angular 

pieces  of  old  slag  and  pressing  into  shape.    The  furnace 

charge  is  usually  10  t.  roasted  ore,  12  t.  of  slag,  1  t.  of  tutty, 

I  t.  of  roasted  lead  natal.  2"9  t.  of  dross  (litharge  and  suih 
like),  1*4  t.  of  lime,  if  1  t.  of  cinder,  0'3  t.  of  cast  iron, 
r.it.of  finery  slag.  1,300  kilos,  of  this  charge  requires 
150  kilos,  coke,  and  4  hi.  of  charcoal, or  120  kilos,  coke  and 
li  hi.  of  charcoal,  and  usually  24  charges  are  made  every 
24  hours.  The  slag  contains  2tS — 30  per  cent,  of  silica, 
:;t; — :;7  per  cent,  of  ferrous  oxide,  9 — 11  per  cent,  of  lime, 
4—5*5  per  cent,  of  alumina,  and  9 — 10  per  cent,  of  zinc 
oxide,  and  usually  not  less  than  2  percent,  of  lead,  and  0*025 
per  cent,  silver.     The  lead  metal  contains   II  per  nut.  irou, 

II  per  cent,  of  lead,  and  11  per  cent,  of  zinc.  In  the 
cupellation  furnace  a  marl}  bottom  is  made  over  the 
ordinal  \  bottom  and  only  the  first  is  replaced  for  a  fresh 
cupellation. 

The    loss    of    metal    is    given    in  the   following   table   on 
100  parts  ore  ( a )  and  on  100  parts  finished  natal  (ft). 


Lost  in 

Silver. 

Li  ad. 

a. 

b. 

a. 

4. 

o-s;s 
ir  1.-,:, 
0*144 

0*810 

0  003 
0*300 
0*063 

0*73 
0*14 

0     ' 
0*00 

0-71 

lMU-OM 

0*151 
0*058 
0*748 
0*199 
i  5*919 
(.0*580 
0*100 

4*85 

Cupellation  and  refining. . .  ^ 

0    1 1 
0*03 
1-33 
3*18 

2  -36] 

-A.  L, 


On    the    Amount     of    Phosphorus     in     Wrought    Iron. 
A.  Ledebur.     Stahl.  u.  Eisen,  1890,  10,  513. 

Ax  equal  amount  of  phosphorus  is  injurious  to  a  different 
degree  iu  different  irons,  being  much  more  so  to  ingot  iron, 
which  cannot  stand  more  than  0*2  per  cent.,  than  to  wrought 
iron,  which  may  contain  up  to  0'4  per  cent,  This  is  pro- 
bably partly  because  the  latter  contains  0*  1  percent,  in  the 
slag  which  exists  in  the  metal.  In  the  case  of  steel  rich  iu 
carbon,  which  is  in  itself  often  short,  the  presence  of 
phosphorus  must  be  particularly  injurious. 

(In  the  other  hand,  there  are  many  irons,  such  as  that 
prepared  by  the  Clapp-Griffiths  process,  which  arc  propor- 
tionally unaffected  by  phosphorus,  so  that  it  cannot  be  said 
that  with  our  present  knowledge  we  are  able  to  correctly 
estimate  its  effect. — A.  L.  S. 


The  Action  of  Zinc  on  Dilute  Sulphuric  Acid.  F.  Pullinger. 
J.  Chem.  Soc.  1890,  815—827.     ' 

The  results  proved  are  as  follows  : — 

1.  Pure  zinc  with  a  perfectly  smooth  surface  is  not  acted 
upon  by  dilute  sulphuric  acid  which  has  been  submitted  to 
prolonged  boiling. 

2.  Pure  zinc  with  a  rough  surface  is  readily  acted  on, 
but  in  a  less  degree,  by  acids  which  have  been  boiled  than 
by  those  which  have  not. 

:!.  (  Kidising  agents,  such  as  electrolysed  sulphuric  arid, 
hydrogen  peroxide,  and  nitric  acid,  increase  the  rati'  of 
dissolution. 

1.  A  reducing  agent,  such  as  hydriodic  acid,  almost 
entirely  prevents  solution,  but  those  containing  sulphur, 
such  as  sulphur  dioxide,  arc  without  effect. 
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5.  It  is  not  improbable  that  when  zinc  with  a  rough 
surface  dissolves  in  dilute  sulphuric  acid,  persulphuric  acid, 
acting  catalytic-ally,  is  the  cause  of  the  dissolution. 

6.  In  all  probability,  pure  dilute  sulphuric  acid  would,  at 
ordinary  temperatures,  be  entirely  without  action  upon 
metallic  zinc,  whether  the  surface  of  the  latter  were  rough  or 
smooth. 


On   the  Action  of  Sulphurous   Acid  on    Metals.     J.  Uhl. 
Ber.  23,  2151—215-1. 

See  under  XXIII.,  page  970. 


The  Metallurgical  Treatment  of  <  'upriferous  Pyrites  in  the 
District  of  Hueloa.  L.  de  Launy.  Annales  des  Mines, 
1889,  XVI.  427  ;  Proc.  Inst.  Civil  Eng.  101,  374. 

The  author,  after  describing  the  geology  and  structure  of 
the  great  pyrites  mines  of  San  Domingos,  Tharsis,  Rio 
Tinto,  and  others,  proceeds  to  consider  the  methods  adopted 
lor  exhausting  the  copper.    These  are  classified  as  follow  : — ■ 

1.  Natural  cementation. 

2.  Artificial  cementation. 

3.  Artificial  cementation  with  chlorides. 

The  first  of  these  methods,  which  is  essentially  one  of 
atmospheric  oxidation,  is  practised  at  San  Domingos,  in 
Portugal,  where  the  burning  of  pyrites  in  open  heaps  is 
forbidden  by  law.  The  ore,  a  cupriferous  iron  pyrites  con- 
taining from  2 '5  to  3'0  per  cent,  of  copper,  is  broken  into 
lumps  of  the  size  of  the  fist,  and  spread  out  on  floors  in 
heaps  varying  from  15  to  40  ft.  in  thickness.  Deep  trenches 
are  cut  through  the  heap  at  regular  intervals  for  the  escape 
of  drainage  water,  and  a  series  of  holes  lined  with  earthen- 
ware pipes  are  sunk  into  it  at  the  top,  for  the  purpose  of 
inserting  thermometers  when  it  is  desired  to  ascertaui  the 
temperature  in  the  interior.  Water  is  distributed  over  the 
surface  by  a  rectangular  network  of  pipes  with  jets,  and  the 
operation  is  continued  for  several  years,  about  3,000,000 
tons  being  under  treatment  at  one  time.  The  sulphates 
formed  by  the  joint  action  of  air  and  water  dissolve  in  the 
tatter,  and  are  collected  in  channels  leading  to  the  cementa- 
lion  tanks.  The  surface  of  the  heap  is  broken  up  by  a  pick 
from  time  to  time  to  prevent  the  crust  of  sulphates  from 
becoming  compact  and  impermeable.to  water.  The  operation, 
though  extremely  simple  in  principle,  requires  somewhat 
delicate  management,  especially  in  regard  to  temperature. 
If  the  heap  is  too  cold  the  sulphide  of  copper  is  not  attacked, 
while  if  too  hot,  an  excessive  production  of  steam  prevents 
the  access  of  air  and  the  consequent  oxidation  of  copper, 
while  a  larger  proportion  of  iron  is  dissolved.  The  best 
results  are  obtained  at  100  F.,  a  heat  that  is  maintained  by- 
varying  the  amount  of  water.  It  is  also  essential  that  the 
solution  shall  be  as  rich  in  copper  sulphate  as  possible,  and 
if  the  liquors  are  too  poor,  the  watering  of  the  heap  is 
sometimes  suspended  from  15  days  to  a  month. 

When  the  proportion  of  copper  in  the  heap  is  reduced 
from  2' 8  to  0-25  per  cent.,  the  heap  is  broken  up  and 
exported  for  use  as  a  sulphur  ore,  the  process  having  the 
advantage  of  saving  the  bulk  of  the  sulphur.  The  quantity 
of  water  required  being  very  large,  two  storage  reservoirs 
have  been  built  for  holding  it,  one  being  of  5,000,000  and 
the  other  of.  1,500,000  tons  capacity,  the  latter  serving  also 
for  irrigation  and  domestic  supply. 

The  liquors  obtained  from  watering  the  heaps  are  led  into 
the  cementation  tanks,  which  are  asphalted  basins  13  ft. 
square,  arranged  in  10  series  of  24.  These  are  tilled  with 
pig  iron  piled  chequerwise,  and  the  coppery  liquors  are  run 
through  them  in  such  a  manner  as  to  obtain  the  most 
complete  precipitation  with  a  minimum  consumption  of  pig 
iron.  The  precipitated  copper  or  cascara  deposits  on  the 
surface  of  the  pigs,  and  is  cleaned  off  at  intervals  of  a 
month.  The  deposit,  consisting  of  a  mixture  of  copper 
with  graphite,  and  iron  rust,  containing  about  65  per  cent, 
of  copper,  is  dried  upon  a  heated  surface  and  packed  in 
bags  of  100  lb.  for  export. 

The  consumption  of  pig  iron,  which  theoretically  should 
be   only  0' 83,  is  actually  2-0  per  unit  of  copper  obtained. 


This  is  due  to  the  formation  of  ferric  sulphate  in  the  liquors, 
which  must  first  he  reduced  to  ferrous  sulphate  by  the  iron, 
In  fore  any  copper  can  be  separated. 

The  exhausted  liquor,  essentially  a  ferrous  sulphate 
solution,  is  stored  in  tanks,  which,  to  avoid  permanent 
poisoning  of  the  river,  are  only  emptied  during  the  period  of 
spring  floods. 

Artificial  Cementation.  —  This  term  is  applied  by  the 
author  to  the  method  of  burning  the  pyrites  in  heaps  as  a 
preliminary  to  extraction  by  water  and  precipitation,  which 
is  in  general  use  in  Spain,  although  at  present  attempts  are 
being  made  to  abolish  it  on  account  of  the  damage  done  by 
tlie  sulphur  gases.  At  Lagunazo,  near  Tharsis,  where  the 
ore  contains  from  2  to  3  per  cent,  of  copper,  with  about 
:;  per  cent,  of  arsenic,  23  oz.  of  silver,  and  about  H  dwt. 
of  gold  per  ton,  it  is  burnt  in  heaps  called  teleras,  in  a 
similar  manner  to  that  subsequently  described  as  in  use  at 
Rio  Tinto,  for  about  two  months. 

The  solution  of  the  copper  is  effected  in  two  stages,  it 
having  been  found  that  ferric  sulphate  liquors  will  remove 
from  one-eighth  to  one-fifth  of  the  copper  in  the  first  10 
days.  The  burnt  ore  is  subiected  to  ;i  first  washing  in  tanks 
for  12  hours,  followed  by  a  second  of  24  hours,  and  a  third 
of  48  hours,  after  which  it  is  piled  into  heaps  called  terreros, 
where  the  residual  copper  is  extracted  by  watering,  an 
operation  which,  like  that  in  the  natural  cementation 
process,  last-  For  several  years.  The  cementation  is  effected 
in  tanks,  through  which  a  very  rapid  current  is  maintained, 
the  iron  being  turned  out  every  10  days  ;  the  amount  of 
iron  consumed  is  1'7  per  unit  of  copper  obtained.  The 
cascara  when  dried  and  roasted  in  a  reverberatory  furnace, 
an  operation  which  requires  about  4  per  cent,  of  its  weight 
of  coal,  is  packed  in  bags  for  export. 

The  deposit  at  Lagunazo  was  only  opened  in  1S82.  It 
now  produces  about  120,000  tons  of  pyrites  annually. 
About  1,000  tons  of  copper  are  obtained  from  80,000  tons 
of  burnt  ore  under  treatment. 

Artificial  Cementation  with  Chlorides.  —  In  this 
method,  which  is  practised  at  Rio  Tinto,  the  copper  is  dis- 
solved, not  as  sulphate,  but  as  chloride.  This  has  the 
advantage  of  reducing  the  waste  of  iron  in  the  precipitation 
tanks,  by  avoiding  the  formation  of  ferrous  and  ferric 
sulphates,  as  the  solution  of  the  sulphide  of  copper  i> 
effected  by  means  of  ferric  chloride,  while  iron  pyrites  is 
but  slightly  acted  on.  By  this  means  a  ton  of  copper 
precipitate  may  be  obtained  with  an  expenditure  of  an  equal 
weight  of  pig  iron. 

The  produce  of  the  mine  is  divided  into  five  different 
classes,  each  having  its  own  method  of  treatment.  These 
are : — 

1.  Smalls,  obtained  by  sifting  the  larger  sizes.  These 
are  subjected  to  a  modification  of  Doetsch's  process  of 
washing  by  ferric  chloride,  as  they  pack  too  close  to  lie- 
converted  on  sulphates  by  atmospheric  oxidation. 

2.  Ordinary  ores  with  less  than  2-75  of  copper.  These 
are  burnt,  watered,  lixiviated,  and  precipitated. 

3.  Ores  of  :t'75  and  4  per  cent,  average,  obtained  when 
necessary  by  the  mixture  of  other  kinds.  These  are  sent 
by  rail  to  the  pier  at  Huelva  and  shipped,  those  of  3-75  per 
cent,  going  to  England,  and  those  of  4  per  cent,  to  Germany. 

4.  Rich  ores  above  6  per  cent.  These  are  unfit  for 
calcination,  and  are  therefore  smelted  for  regulus  in  water- 
jacket  cupolas. 

5.  Minerals  containing  copper  and  lead.  These  are  put 
aside  as  giving  trouble  in  the  ordinary  working,  and  have 
not  as  yet  been  utilised. 

Treatment  of  the  Smalls  by  the  modified  Doetsch  Process. 
— This,  which  like  the  method  of  natural  cementation  at  San 
Domingos,  does  away  with  roasting,  but  reduces  the  loss  of 
time  and  iron  by  adding  salt,  is  applied  in  practice  with  the 
following  modifications : — 

On  the  side  of  a  hill  below  the  teleras,  or  roasting  heap-, 
there  are  five  series  of  tanks,  each  series  consisting  of  seven 
tanks  15  metres  long,  4  metres  wide,  and  1  J-  metres  deep, 
which  are  divided  into  eight  compartments  by  walls  of 
perforated  bricks,  placed  edgeways  and  covered  by  plank-. 
At  a  lower  level  is  placed  another  series  of  four  larger  tanks, 
100   metres   long,   2    metres   broad,   and  1^   metres   deep. 
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The  whole  are  used  indifferently  for  the  treatment  of  the 
small-,  and  for  the  firsl  washing  of  the  burnt  ores,  which 
extracts  about  one-fifth  of  their  contents  of  copper,  beforo 
Bending  tbem  to  the  terreros  at  Naya.  The  raw  smalls  are 
mixed  with  a  proportion  of  burnt  ore  iu  lumps  of  the  size  of 
a  walnut,  and  washed  with  liquors  brought  from  the  large 
terreros  containing  a  certain  quantity  of  common  salt.  This 
operation  lasts  about  eight  days  ;  the  wash-water  going  to 
the  precipitation  tanks,  while  the  partially  exhausted 
mineral  is  taken  to  the  terreros  at  Naya.  The  reactions 
in  this  method  appear  to  be  as  follows  : — 

The  burnt  ore  having  been  subjected,  at  a  high  tempera- 
ture, to  the  action  of  oxygen  and  chloride  of  sodium,  gives 
rise  to — 

2  FeS04  +  4  NaCl  +  3  O  =  Fe.,03  +  2  N;i>i  >4  +  4  CI 
Fe^SCX, )3+  6  NaCl  +  30  =  FeoO:)  +  3  Na.,SO\,  +  6  CI 

The  chlorine  liberated,  acting  on  the.  sulphides  of  iron 
and  copper,  produces  ferric  and  cupric  chlorides.  There 
are  therefore  present  FeS04,  Fe.,(SO.,);„  CuS04,  Fe2Cl0, 
and  CuClo,  with  an  excess  of  salt  which  changes  the  ferric 
sulphate  into  chloride.  The  copper  in  the  ore,  existing 
partly  as  cuprous  sulphide  Cu2S,  and  partly  as  cupric 
sulphide  CuS,  the  reactions  become — 

CuS   +  FejClj  =  2  FeCl2  +  Cut'l ,    +  S 
Cu'jS  +  FeX'lc  =  2  FeClo  +  CuX'L  +  S 

the  ferric  chloride  attacking  and  dissolving  the  copper, 
while  the  iron  pyrites  is  almost  untouched.  The  final 
separation  of  the  copper  is  effected  by  cementation  in  the 
manner  previously  described. 

Treatment  of  Ores  with  less  than  2  •  75  per  Cent,  of  Copper. 
■ — This,  the  method  of  artificial  cementation  with  chlorides, 
is  applied  to  the  largest  part  of  the  output  of  the  mine.  It 
includes  the  four  operations  of  roasting,  washing,  precipita- 
tion, and  cleaning  of  the  precipitate,  or  cascara. 

The  roasting  is  performed  iu  teleras,  which  are  heaps  of  a 
truncated  pyramidal  form,  3  metres  high,  on  a  base  of  6  by 
8  metres  for  those  of  800  tons,  and  9  by  8  metres  when 
containing  1,200  tons.  At  the  bottom,  one  transverse  and 
three  longitudinal  fines,  about  20  in.  square,  are  formed  by 
the  larger  blocks  of  mineral.  These  are  the  firing  passages, 
and  communicate  with  vertical  chimneys,  of  which  there  are 
two  in  the  800  ton,  and  three  in  the  1,200  ton  heaps.  The 
mass  of  the  heap  is  made  up  of  lumps  a  little  above  nut 
size,  salt  being  added  in  the  proportion  of  14  tons  to  800 
tons  of  pyrites.  When  the  fire  has  been  started  with  a 
little  wood,  it  is  kept  up  by  the  heat  of  the  burning  sulphur. 
It  is  essential  that  no  rich  ore  shall  be  included,  as,  on 
account  of  the  action  of  "  kernel  roasting,"  lumps  of  rich 
sulphide  of  copper  are  formed,  which  cannot  be  subsequently- 
dissolved  ;  and  as  the  mass  of  material  is  so  large  that 
hand-picking  is  not  easy,  great  loss  of  copper  is  likely  to 
ensue.  It  need  scarcely  be  said  that  the  operation  causes 
an  enormous  nuisance,  as,  since  the  introduction  of  the  use 
of  salt,  the  volatile  products  contain  chlorine  as  well  as 
sulphurous  acid,  and,  especially  during  the  prevalence  of 
easterly  winds,  the  village  of  Rio  Tinto  is  almost  unin- 
habitable from  the  sulphur  smoke,  while  all  vegetation  is 
destroyed  to  a  distance  of  six  leagues  around.  This  is  now 
sought  to  be  mitigated  by  removing  the  roasting  heaps  to  a 
greater  distance— at  Planes,  where  large  lead  chambers  are 
under  construction  for  the  purpose  of  saving  from  the 
sulphur  gases  the  sulphuric  acid  required  for  cleaning  the 
copper  precipitate,  and  which  has  hitherto  been  purchased 
abroad.  A  more  important  application  has,  however,  been 
found  in  using  sulphurous  acid  gas  for  promoting  the  forma- 
tion of  sulphates  in  the  ore,  which  is  now  carried  out  on  a 
very  extensive  seal,'  at  Naya. 

In  this  method,  the  teleras  made  in  the  ordinary  way,  as 
soon  as  they  begin  to  give  off  sulphurous  acid,  are  covered 
up  with  a  "fresh  quantity  of  mineral,  partly  raw  and  partly 
calcined,  to  which  2  or  3  per  cent,  of  salt,  and  a  similar 
proportion  of  peroxide  of  manganese  have  been  added.  The 
whole  is  formed  into  a  heap  H  in.  high  with  a  flat  top,  which 
is  divided  by  gutters  into  squares  of  8  metres  in  the  side. 
The  remaining  operations  are  effected  in  the  usual  way,  the 
teleras  being  watered  at  intervals  for  months  and  years,  the 


copper  bring  slowly  dissolved,  and  collected  al  the  bottom 
of  the  heap.  It  i-  necessary  to  break  up  the  surface  with  a 
pick  at  intervals,  to  prevent  its  becoming  impermeable  to 
water. 

The  sulphurous  acid  gas  in  this  modification  of  the  process, 
in  tin'  presence  of  steam  formed  by  the  heat  developed  iu 
the   heap,    produces    sulphuric   acid,    which    acts    upon    the 

oxides  in  the  crust  of  the  roasted  minerals.  The  salt  and 
manganese  ore  may,  jointly  with  the  sulphuric  acid,  evolve 
chlorine,  forming  ferric  chloride,  which  decomposes  the 
sulphides  of  copper  and  silver.  It  is  also  possible  that, 
under  the  action  of  heat  and  sulphuric  acid,  oxygen  is 
evolved,  which  arts  directly  upon  the  pyrites. 

The  precipitation  of  the  copper  is  effected  atLaCerda, 
near  Eio  Tinto,  in  a  series  of  tanks  loo  metres  long  and 
30  metres  broad,  divided  into  10  parallel  series,  receiving  a 
uniform  supply.     The  total  length  is  about  400  metres,  with 

a  difference  of  level  of  -t  metres,  giving  a  sufficiently  rapid 
flow.  Pig  iron  as  run  from  the  furnace  and  scrap  are  used, 
the  latter  being  put  into  baskets.  Every  lo  days  the  iron 
is  removed,  and,  after  scraping  to  collect  the  deposited 
copper,  is  returned  to  the  tanks.  The  consumption  is 
reduced  to  a  little  more  than  1  ton  of  pig  iron  per  ton  of 
precipitate  produced. 

The  cascara  precipitate  as  collected  is  very  impure, ■  - 

taining  only  65  to  70  per  cent,  of  copper,  the  remainder 
being  ferric  oxide,  more  or  less  arsenical,  graphite  from  the 
pig  iron,  silica,  &c.  After  treatment  with  water  acidulated 
with  sulphuric  acid,  which  dissolves  the  basic  fen  ic  arseniates 
without  touching  the  copper,  it  is  passed  over  sieves  of 
i^-in.  mesh  to  separate  any  adherent  masses  of  cast  iron, 
which  ate  band-picked,  and  any  copper  separated  is  sub- 
jected to  another  washing  with  acid.  The  cascara  pa— itig 
through  the  sieves  is  washed  in  a  current  of  water,  where 
it  separates  the  order  of  density  into  cascara,  or  copper  ; 
grafita,  or  particles  of  coal  and  graphite  ;  and  jiwha,  a  tine 
black  sand.  The  cascara  is  subjected  to  a  fresh  washing 
upon  a  fine  wire-gauze  screen,  which  separates  a  further 
quantity  of  graphite,  and  this  passi  -  to  a  series  of  plunger 
jigging  machines,  where  it  is  finally  cleaned.  The  graphite 
is  collected  and  returned  to  the  rich  ore  smelting  furnaces. 

The  pnclia  is  washed  upon  convex  round  buddies  15  ft. 
in  diameter,  by  which  a  certain  quantity  of  fine  copper  is 
saved.  The  waste  is  made  into  ball?,  which  are  dried  iu 
heaps  and  also  sent  to  the  smelting  furnace-. 

The  silver  in  the  pyrites  usually  remains  in  the  terreros, & 
small  proportion  only  passing  into  the  copper  precipitate. 

The  rich  ores  containing  more  than  1  per  cent,  of  copper 
are,  after  burning,  smelted  in  cupolas  or  water  jacket 
furnaces  of  an  American  pattern,  having  a  large  exterior 
fore-hearth  or  receiver  in  which  the  separation  of  slag  atal 
regulus  takes  place.  The  charge  consists  of  burnt  ore-, 
old  slags,  a  certain  proportion  of  raw  pyrites,  quartz,  and 
graphite.  The  regulus,  which  is  exported  to  England, 
contains  from  38  to  40  per  cent,  of  copper;  the  slags  with 
0-4  per  cent,  are  thrown  away. 


PATENTS. 

Improvements  in  Apparatus  for  Deoxidizing,  Dephosphor- 
izing, Desulphurizing,  and  Treating  Iron  am!  other 
Ores,  and  for  Collecting  and  Burning  the  Fumes  and 
Casts  therefrom.  M.  P.  Conley,  Brooklyn,  and  .1.  II. 
Lancaster,  New  York,  U.  S.  A.  Eng.  Pat.  8678,  Maj  24, 
1889.  8<i. 
Tin  process  is  carried  out  in  a  series  of  cylindrical  retorts 
placed  in  a  furnace.    The  retorts  are  filled  through  vertical 

pipes    arranged    iu    a    line,   so   that    tiny    may    he   charged 

successively  from  a  suitable  hopper  travelling  on  rail-. 
Each   of  the   retorts  is  provided  with  a  discharge  chute, 

which  extends  through  the  rear  wall  of  the  combustion 
chamber,  and  their  lower  ends  ate  approximately  upon  a 
level.  The  contents  of  the  retorts  may  he  discharged 
directly  into  an  open-hearth  furnace  or  into  an  air-tight  box, 

and,  when  sufficiently  t led,  mixed  with   pitch,   so  a-  to 

withstand  exposure  to  atmospheric!  air.  To  desulphurise, 
&c.  the  ore.  air,  hydrogen,  or  other  gas  may  he  admitted  by 
suitable  means,  and  the  fumes  conveyed  to  a  gasometer,  and 
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thence  to  the  furnace  for  heating  the  retorts.  Each  of  the 
retorts  is  provided  with  a  rotary  stirrer,  extending  longitu- 
dinally. The  shafts  of  these  stirrers  have  bearings  at  their 
rear  ends  in  sockets.  Outside  the  front  ends  of  the  retorts 
the  stirrers  have  secured  upon  them  sprocket  wheels.  Upon 
this  sprocket  wheel  moves  a  sprocket  chain  extending  about 
the  sprocket  wheels  and  also  about  a  suitable  pulley.  The 
sprocket  wheels  are  so  arranged  that  the  sprocket  chain,  as 
it  passes  to  and  fro,  will  engage  with  the  teeth  on  the 
wheels,  and  will  cause  all  the  stirrers  to  rotate  in  unison. 
In  order  to  discharge  the  sprocket  chain  from  any  one  or 
more  of  the  wheels,  levers  are  f ulcrumed  on  the  front  of  the 
combustion  chamber  upon  the  bent  arm  of  which  are 
attached  friction  rollers.  The  chain  passes  between  these 
rollers,  so  that  by  raising  the  lever  the  chain  is  raised  above 
the  wheel,  which  is  thrown  out  of  gear.  The  shafts  of  the 
stirrers  have  teeth  curved  longitudinally,  and  are  wider  at 
their  free  ends.  They  are  also  provided  with  longitudinal 
strengthening  ribs.  At  the  ends  of  the  teeth  there  are 
formed  on  them  horizontally-extending  flanges,  through 
which  extend  transverse  apertures.  The  teeth  extend 
radially  from  the  shaft  in  three  directions,  certain  of  the 
teeth  being  in  line  with  each  other,  and  the  others  at  right 
angles,  so  that  in  discharging,  the  teeth  may  be  turned  so  as 
not  to  obstruct  the  bottom  of  the  retort.  Each  retort  is 
provided  with  a  scraper,  which,  when  not  in  use,  is  braced 
against  the  end  of  the  retort.  It  is  released  from  outside, 
and  can  be  moved  freely  inside  the  retort,  without  admission 
of  air.— J.  B.  C. 


Improvements  in  and  connected  with  tlic  Utilisation  of 
Sulphate  of  Iron  Galvanising  Pickle.  T.  Parker  and  A. 
E.  Kobinson,  Wolverhampton.  Eng.  Pat.  10,554,  June 
29,  1889.     id. 

The  waste  pickling  solution  is  evaporated  in  contact  with 
iron  in  order  to  neutralise  any  free  or  uncombined  acid  to 
a  specific  gravity  of  about  1-4  or  1'5.  "The  evaporation 
is  preferably  conducted  in  iron  vessels  in  which  scrap  iron 
or  iron  borings  or  turnings  are  contained,  and  by  means 
of  artificial  heat.  To  the  concentrated  neutral  pickle  thus 
obtained,  is  then  added  a  sufficiency  of  strong  sulphuric 
acid  to  precipitate  the  iron.  The  supernatant  solution 
may  be  drawn  off  or  otherwise  separated,  as  is  well  under- 
stood, and  employed  in  the  preparation  of  a  second  pickling 
solution,  or  be  otherwise  utilised.  The  precipitate  consists 
of  anhydrous  sulphate  of  iron,  and  this  is  distilled  and 
manufactured  into  fuming  or  Nordhauseu  sulphuric  acid  in 
the  ordinary  manner." — J.  B.  C. 


Improvements  iu  lions-ting  certain  Ores  in  order  to  obtain 
Metals  therefrom,  and  in  Means  or  Apparatus  employed 
therein.  8.  Trivick,  London.  Eng.  Pat.  11,882,  July  2G, 
1889.     Sd. 

This  invention  relates  to  the  construction  of  a  furnace  to 
effect  the  roasting  of  ores  sufficiently  rich  in  sulphur  to 
support  combustion  without  additional  fuel.  This  furnace 
contains  a  series  of  hearths  superposed  one  above  another 
upon  a  bed.  These  hearths  are  formed  of  firebrick,  com- 
municating by  openings  with  the  one  above  and  the  one 
below.  The  top  hearth  is  arched  over,  the  arch  containing 
an  opening  for  the  admission  of  the  ore.  At  the  front  of 
each  chamber  is  a  door,  adjustable  in  its  position  so  as  to 
admit  more  or  less  air,  and  for  the  introduction  of  rakes  for 
moving  the  ore  from  floor  to  floor.  "  At  each  of  the  sides 
of  the  chamber  is  an  opening,  preferably  towards  the  front, 
through  which  heated  air  enters  and  aids  combustion  of  the 
sulphur  ;  "  and  "  this  air  is  conducted  and  heated  in  its 
conduction  by  means  of  passages  carried  along  the  side  and 
up  over  the  fire  chamber,  joining  other  passages  leading 
down  behind,  and  then  in  front  under  the  bed  or  through 
it  to  the  front  of  the  furnace.  The  products  of  combustion 
of  the  sulphides  pass  through  the  series  of  chambers  and 
away  from  the  uppermost  by  openings  leading  to  a  middle 
flue  passage  below  a  heating  chamber,"  and  then  to  the 


stack.  "  The  heating  chamber  provided  rearward  of  each 
furnace  and  over  the  flue  chamber,  serves,  when  packed 
with  sand,  to  contain  tubes  suitable  for  heating  leaching  or 
other  fluids  used  in  the  subsequent  treatment  of  the  ores." 

—J.  B.C. 


Improvements  in  the  Production  of  Aluminium  and  in 
Apparatus  employed  for  that  purpose.  H.  Bessemer,  juu., 
Wcsteud.     Eng.  Pat!  12,03:!,  July  29,  1889.     Sd. 

This  invention  consists  in  the  use  of  combustion  under 
pressure  in  order  to  secure  a  temperature  sufficiently  high 
to  effect  the  reduction  of  aluminium  oxide  by  carbon  or 
gaseous  hydrocarbons,  and  in  a  method  of  rapidly  cooling 
the  aluminium  vapour  produced,  by  allowing  the  gaseous 
products  to  issue  through  a  small  aperture  into  a  second 
chamber  where  they  expand  and  become  cooled.  A  mixture 
of  aluminium  oxide  and  carbon  is  made  into  briquettes,  and 
is  charged  into  a  strong  iron  vessel  having  a  refractory 
lining  and  cooled  externally  by  means  of  water.  Air, 
previously  heated  by  a  regenerator,  and  gaseous  fuel  are 
forced  in  at  a  pressure  of  3  or  4  atmospheres  with  the 
result  that  a  very  high  temperature  is  produced  attended 
with  the  reduction  of  the  alumina.  The  aluminium  vapour 
and  products  of  combustion  escape  at  the  further  end  of 
the  vessel  through  a  small  fireclay  tube,  whose  size  is  so 
adjusted  that  the  pressure  in  the  combustion  chamber  is  not 
impaired  by  an  undue  escape  of  the  gases.  The  rate  of 
flow  of  the  hitter  is  further  controlled  by  an  adjustable  plug 
which  partially  closes  the  end  of  the  tube.  The  gases 
escape  into  a  cooling  chamber  communicating  with  the 
atmosphere.  The  aluminium  condenses  and  the  products 
of  combustion  pass  onwards.— H.  K.  T. 


An  Improved  Process  of  and  Apparatus  fir  Galvanising 
Metal  Strips  or  Ribbons,  Wire,  anil  the  like.  N.  Vibart, 
Loudon.     Eng.  Pat.  14,297,  .September  10,  1889.     8f/. 

The  ribbons  or  wires  are  drawn  successively  through  a 
solution  of  potash,  dilute  acid,  molten  zinc,  and  water,  being 
in  each  instance  made  to  dip  into  the  bath  by  passing 
over  rollers  and  under  drums.  After  leaving  each  bath 
they  are  passed  through  two  cushions  or  bolsters  of  linen 
or  asbestos,  which  clean  them  from  the  material  of  the  one 
bath  before  passing  into  the  next,  and  which,  in  the  case  of 
the  zinc,  regulate  the  thickness  of  the  adherent  metal.  "As 
pure  zinc  is  not  sufficiently  fusible  it  is  generally  mixed 
with  about  5  per  cent,  of  tin."  The  galvanised  strips  are, 
by  this  process,  rendered  capable  of  corrugation,  or  of 
manufacture  into  flexible  metallic  pipes,  without  the  zinc 
stripping  off.  Seven  drawings  are  given  in  the  specification 
showing  the  arrangement  of  the  appliances. — A.  W. 


Apparatus  and  Process  for  Condensing  the  Metallic 
Vapours  produced  in  Zinc  Furnaces,  and  Furnace 
applicable  iu  Combination  with  the  said  Condensing 
Apparatus.  E.  Griitzner,  Loslau,  and  0.  Koehler, 
Czernitz,  Germany.  Eug.  Pat.  15,245,  September  27, 
1889.     Hd. 

This  apparatus  consists  of  a  sheet-iron  condensing  chamber 
and  a  zig-zag  settling  chamber,  open  at  the  bottom,  both 
submerged  in  water.  The  retorts  are  hermetically  connected 
with  the  condensing  chamber,  in  which  a  partial  vacuum  is 
produced  by  pumping  out  a  portion  of  the  water  with  which 
it  is  at  first  filled.  The  vacuum  is  afterwards  maintained  by 
connecting  the  exit  end  of  the  settling  chamber  with  the 
furnace  or  its  chimney.  A  furnace  is  described  containing 
a  battery  of  four  or  six  vertical  retorts  surrounded  by  spaces 
for  the  circulation  of  furnace  gases.  The  retorts  tire  charged 
from  the  to]),  the  residue  after  distillation  being  removed  by 
detaching  the  bottoms  of  the  retorts,  which  are  held  in 
position  by  clamps. — H.  K.  T. 
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Improvements  in  the  Manufacture  of  Alloys  of  Nickel 
with  Other  Metals.  H.  Marbeuu,  Paris,  Fiance.  Bng. 
l'at.  16,318,  October  16,  1889.     (■„/. 

Tin:  purpose  of  tliis  specification  is  the  production  of  au 
alloy  of  nickel,  iron,  and  manganese,  containing  carbon, 
which  is  therein  called  "  nickelo-spiegel,"  to  be  used  to 
convert  iron  into f erro-nicke)  or  steel-nickel.  It  is  prepared 
by  reducing  together  nickel,  nun,  and  manganese  ores,  the 
following  proportions  being  given  as  an  example  : — 

Nickel  ores  (10  percent.  of  Ni) 2  tons. 

Iron  ores  (BO  pero  int.  ofFe) 12  nvt. 

Manganiferous  iron  ores  (10  per  cent,  of  Mn 

and  40  per  cent,  of  Fe)  1  ton. 

—A.  W. 


Process  for  obtaining  Salt.':  of  Thorium,  Zirconium,  and 
like  Metals  from  their  Ores  or  from  Waste  Residues  of 
Hoods  used  for  Incandescent  Gas  Lighting.  0.  Imray, 
London.  From  \V.  MacKean,  Paris,  France.  Kng.  Pat. 
10,355,  October  19,  1889.     Grf. 

See  under  VII.,  page  941. 


A  New  or  Improved  Universal  Furnace  for  the  Fusion  and 

Refining   of  Metals,  Alloys,  Dross,  by  the  Dry  Process 
or  otherwise.    J.  B.  Alzngaray,   Porto,   Portugal.     Eng. 

Pat.  16,776a,  October  24,  1889.     8i/. 

Tins  is  a  vertical   furnace  of  octagonal    shape   having  a 

crucible  at  its  centre.  The  latter  is  provided  with  a 
discharge  pipe  and  with  a  hopper  passing  through  the 
top  of  the  furnace. — H.  K.  T. 


Improvements   m   the    Treatment   of   ll*as/e   Pickle  from 

Galvanising  ]Yorks  and  other  such   like  Acid  Liquors, 

and    in  the  Apparatus  employed   therefor,     T.  Turner, 

Birmingham.     Fng.  Pat.  17,074,  October  29,  1889.     Sd. 

The  acid  liquor  is  evaporated  in   an   open   roaster,  the  bed 

of  which  is  made  in  the  form  of  a  shallow  basin.     The  liquor 

is  fed  in  this  as  fast  as  it  is  decomposed.     After  the  liquor 

lias  attained  a  pasty  condition,  it  is  conveyed  to  the  hottest 

(dull  red)  part  of  the  furnace,  where  the  iron  chloride  in 

contact  with   air   and   the  acid   vapours    yields   iron    oxide 

and  hydrochloric  acid :  this  is  condensed   and    used   over 

again  for  galvanising  purposes. 

In  order  to  render  the  furnace  liquor-tight,  a  layer  of 
sulphur,  puddle,  asphalt,  &c.  is  inserted  a  few  courses 
above  the  ground-line.  In  starting  the  furnace  the  liquor 
will  permeate  in  the  brickwork  and  cement  it.  and  in  the 
course  of  evaporation  a  protecting  layer  of  iron  chloride 
will  be  formed  on  the  furnace  bed.  (See  also  this  Journal, 
1890,  809.)— H.  A. 


Improvenu  nts  in  Apparatus  for  Separating  Precious 
Metals  by  Amalgamation  from  Ores  or  Materials 
containing  them.  1!.  E. Shill,  London.  Eng.  Pat.  20,017, 
December  12,  1889.     8rf. 

The  apparatus  consists  of  an  inverted  funnel-shaped  vessel, 
whose  base  is  perforated  with  holes,  into  each  of  which  a 
short  tube  is  fixed.  These  tubes  pass  under  thesurfaceof 
mercury  contained  in  the  base  of  another  but  larger  conical 
vessel  which  -in  rounds  the  smaller  one  and  at  the  top  of  which 
there  is  an  outlet  pipe.  The  pulp  enters  the  tube  of  the  inner 
vessel,  passes  downwards  through  the  small  tubes,  through 
the  mercury  upwards  into  the  annular  space  between  the 

two  Vessels,  and  OUl  at  the  exit  at  the  top  of  the  outer  one. 
It  is  stated  that  the  materials  being  thus  forced  under  the 
surface  of  and  through  the  mercury  the  Boat  gold  will  be 
caught.  The  sulphides  do  not  accompany  the  tailings,  but 
fall  on  to  tin'  surface  of  the  mercury,  whence  they  are 
gradually  worked  by  the  agitation  of  the  same  into  an 
annular  space  around   the  base  of   the  outer  vessel  provided 

lor  the  reception  of  them.     The  tailings,  if  tiny  contain 


gold,  are  passed  through  another  similar  vessel,  or  through 
another  contrivance  based  on  tin-  same  principle  of  forcing 
the  materials  through  liquid  mercury. — A.  \V. 


Improved  Processfor  Separating   Tin  from  other  Metals 
more   particularly  applicable  for  the    Treatment  of  Tin 

Tin''    Scrap   and  old    Tinned    Cases.      I.    Hang,   and 
A.    Kiithn,    Paris,    France.       Fug.    Pat.    70,    January     2. 

is '.id.     6<f. 

The  tin  is  dissolved  by  means  of  caustic  soda  or  potash  he, 
in  presence  of  sodium  nitrate  or  a  suitable  oxidising  agent, 
the  object  of  the  latter  being  to  hasten  the  solution  of  the 
tin  by  removing  the  film  of  hydrogen,  formed  by  the  reaction, 

from  the  surface  of  the  material  treated.      The  lye  should  he 

of  a  strength  of  15    1!.,  and  should  contain  a    proportit t 

nitrate  largely  in  excess  of  the  quantity  needed  to  dissolve 
the  tin  and  required  by  the  following  equation,  given  by  the 
patentees  as  representing  the  reaction — 

-  l  Sn  +  N05,  Nat  >  +  3  HO  =  A  Sn(  >..  +  NH3  +  Nat  I  " 

Caustic  soda  and  ammonia  arc  thus  obtained  while  the 
tin  is  in  solution  as  sodium  meta-stannate.  By  the  addition 
of  milk  of  lime,  calcium  meta-stannate  is  precipitated,  and  the 
cleat  alkaline  solution  is  ready  for  use  again. 

Pure  metallic  tin  is  easily  obtained  by  fusing  the  calcium 
meta-stannate  with  carbon  and  a  flux. — O.  H. 


Improvements  in  and  connected  icith  Furnaces  for  He- 
covering  'Tin  from  Tin  Slut/.  .1.  Letcher,  Devoran. 
Eug.  Pat.  5608,  April  14,  189o'.     G(/. 

Accormnc  to  this  invention  the  furnace  in  which  the  tin 
slag  is  smelted  consists  of  a  vertical  chamber  constructed 
of  fireclay,  bricks,  or  other  suitable  material.  Air  is 
admitted  to  the  furnace  through  apertures  provided  in  the 
walls  at  a  convenient  and  suitable  height  from  the  base. 
Below  the  level  of  the  air  apertures  and  between  them 
and  the  base  is  an  aperture  which,  while  the  melting 
process  is  in  progress,  is  blocked  by  fireclay.  At  intervals. 
the  fireclay  blocking  the  aperture  is  pierced  and  the  metal 
runout  through  the  hole  made  therein.  At  tin  top,  the 
furnace  communicates  by  a  throat  with  a  long  horizontal 
Hue,  which  communicates  with  a  chimney  stack.  "By  the 
employment  of  a  long  horizontal  flue  communicating-  with 
a  stack,  a  draught  is  maintained  sufficiently  powerful  to 
melt  the  metal  in  the  furnace  without  the  waste  of  coke, 
employed  as  fuel,  obtaining  in  furnaces,  where  a  blast  01 
jet  of  steam  is  directed  into  the  furnace."  The  long  Hue 
also  serves  as  a  means  for  receiving  particles  of  metal 
deposited  from  the  fumes  passing  through  the  flue  on  the 
way  to  the  stack. — .1.  B.  C. 


Improvements    in    Converters.      A.    .1.    Boult,    London. 

From  .1.  W.  Bookwalter,  Cologne,  Germany.     Eng.  Pat. 

5894,  April  18,  1890.  Sd. 
Ix  order  to  reach  the  highest  results  in  the  rapid  mode  of 
conversion,  the  air  blasts  should  he  bo  applied  to  the  metal 
in  the  hath  that  the  returning  currents  of  metal  shall  not  be 
upon  the  surface  towards  the  tuyeres,  for  the  scoria  floating 
upon  the  surface  of  the  metal  would  thus  he  drawn  with 
these  return  currents  into  the  ana  of  violent  agitation,  and 
become  remixed  with  the  metal.  The  returning  currents 
of  metal  must  he  drawn  from  a  comparatively   quiescent 

body  of  metal,  and  from  BUch  a  depth  below  the  surface 
that  then'  shall  he  no  tendency  to  carry  with  the  metal  any 
of  the  impurities  formed  in  the  process. 

This  is  attained  by  applying  a  series  of  tuyeres  at  one 
si. le  only  of  the  metal  in  the  bath,  arranged  in  a  straight 
line  and  parallel  with  each  other,  so  as  to  act  upon  the 
metal,  near  the  surface  or,  instead  of  a  series  of  tuyeres, 
one  continuous  sheet  of  the  air  blast  corresponding  to  the 

width  of  the  metal  in  the  hath  may   he  applied. 

By  this  arrangement,  surface  currents  in  the  metal  arc 
avoided,  which  tend  to  carry  the  floating  scoria  back  to  the 
mouth  of  the  tuyeres  and  to  mix  together  metal  and  scoria 
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In  order  to  renew  the  tuyeres  and  lining,  which  are  rapidly 
corroded,  the  converter  is  constructed  of  two  parts,  the 
upper  portion  being  fixed  or  attached  to  trunnions,  and  the 
lower  being  detachable  and  containing  the  metal  bath  and 
tuyeres.  The  arrangement  is  shown  in  drawings  attached 
to  the  specification. — J.  15.  C. 


An  Improved  Process  for  Treating  Copper  and  its  Alloys 
to  prevent  Oxidation  and  Deo.vidation  thereof  during 
Heating  or  Annealing.  H.  H.  Lake,  London.  From 
G.  W.  Cummins,  Vienna,  U.S.A.  Eng.  Pat.  8989, 
June  10,  1890.     Sd. 

This  process  consists  in  heating  or  annealing  copper  in  a 
closed  vessel  filled  with  inert  gas.  The  vessel  consists  of  a 
horizontal  tube  closed  with  a  plug  at  one  end  and  communi- 
cating at  the  other  end  by  means  of  an  elbow-piece  with  a 
vessel  of  water.  The  vessel  is  first  filled  with  steam  or 
other  inert  gas,  the  copper  articles  are  then  introduced,  and 
when  sufficiently  heated  are  raked  into  the  cooling  liquid. 
By  this  means  oxidation  is  prevented,  a  matter  of  importance 
when  dealing  with  copper  wire  required  for  electrical 
purposes.  The  use  of  this  apparatus  also  prevents  the 
reduction  of  oxides  of  arsenic  and  antimony  which  are 
generally  present  in  copper.  Those  oxides  frequently 
become  reduced  when  copper  is  heated  to  a  high  temperature 
in  contact  with  products  of  combustion,  and  render  the 
metal  brittle.— II.  K.  T. 


Improvements  relating  to  the  Manufacture  and  Treatment 
of  Iron  and  Steel,  and  to  Compounds  for  use  therein. 
II.  H.  Lake,  London.  From  J.  I).  Brown,  New  York, 
U.S.A.     Eng.  Pat.  8991,  June  10,  1890.     4d. 

This  is  a  compound  for  welding,  toughening,  or  refining 
steel,  and  consists  of  "  borax  33  parts,  pumice-stone  8  parts, 
salt  1  part,  sal-ammoniac  3  parts,  dolomite  1  part,  and 
spathic  iron  ore  1  part,  proportions  by  weight."  It  may 
also  be  used  for  producing  a  high-grade  steel  by  adding  it 
to  the  molten  metal.  Venetian  red  or  carbonate  of  iron 
may  be  used  instead  of  spathic  iron  ore,  ordinary  lime- 
stone instead  of  dolomite,  and  silica  sand  in  lieu  of  pumice- 
stone.  The  essential  ingredients  are  borax,  gal- ammoniac, 
pumice-stone  and  dolomite. — H.  K.  T. 


Improvements  in  the  Seduction  of  Iron  Ores.  II.  YV.  Lash 
and  J.  Johuson,  Pittsburgh,  U.S.A.  Eng.  Pat.  8992, 
June  10,  1890.     6d. 

The  improvement  relates  to  the  direct  redaction  process, 
by  which  the  loss  of  iron  is  reduced  to  less  than  4  per  cent. 
of  the  amount  present.  The  ore  and  coke  are  separately 
pulverised  and  passed  through  a  quarter-inch  screen.  The 
former  is  then  mixed  with  20  to  30  per  cent,  of  its  weight 
of  the  latter,  and  the  whole  is  thoroughly  ground  with  a 
sufficient  quantity  of  water,  oil,  or  other  suitable  fluid  to 
form  a  pasty  mass.  This  grinding  is  the  chief  point  of  the 
process.  The  finely-ground  pasty  mixture  is  spread  on  the 
ho*  hearth  of  the  furnace  and  covered  with  a  layer  of 
pulverised  carbon.  As  reduction  takes  place  the  mass 
swells,  and  it  is  maintained  that  as  a  result  the  fused  slag 
escapes  through  the  pores  of  the  sponge  on  to  the  furnace 
bottom,  whence  it  is  tapped  off,  thus  giving  a  purer  metal 
than  is  otherwise  obtained.  The  reduced  iron  is  balled  up 
and  treated  in  any  suitable  manner. — A.  W. 


XI.-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURai. 

The  Passive  State  of  Iron  and  Steel.    Part  I.    T.  Andrews. 

Proc.  Roy.  Soc.  48,  11G— 12G. 
The  author  has  studied  the  effect  of  magnetism  on  passive 
steel  in  respect  to  its  behaviour  with  strong  nitric  acid,  both 
cold  and  hot,  by  measuring  the  E.M.F.  produced  by  two 
bars  of  the  same  steel,  one  magnetic  and  the  other  not  so, 
immersed  in  the  acid.  The  apparatus  was  arranged  as  in 
the  following  sketch  : — 


The  Passive  State  of  Ikon  and  Steel. 

The  polished  bars  were  8j  iu.  long  and  0'2G1  in  diameter, 
and  each  was  placed  in  one  limb  of  the  U-tube  containing 
1{  fluid  ounce  of  nitric  acid  of  sp.  gr.  1*42.  The  bar  A 
was  sometimes  magnetised  beforehand  and  sometimes  by 
the  coil  C,  in  which  latter  case  any  results  obtained  were 
due  to  residual  permanent  magnetism.  Results  are  given 
of  the  measured  K.M.I',  at  the  time  of  immersion,  and  at 
intervals  extending  in  some  instances  over  seven  days.  In 
some  cases  at  the  moment  of  immersion  an  instantaneous 
but  steady  deflection  of  the  galvanometer  took  place, 
indicating  an  electro-positive  position  for  the  magnetised 
bar,  but  this  subsided  in  a  few  seconds,  and  did  not  interfere 
with  the  results  due  to  electro-chemical  action.  These 
results  show  that  magnetism  of  low  intensity  and  even  of 
high  intensity,  whilst  modifying  to  a  limited  extent,  does 
not  entirely  overcome  the  passivity  of  steel  in  cold  nitric 
acid. 

The  effect,  however,  is  quicker  when  the  acid  is  warm.  A 
somewhat  similar  apparatus  was  placed  in  a  beaker  of  water 
which  was  gradually  heated,  and  the  observations  were 
taken  at  different  temperatures  up  to  the  transition  point 
from  the  passive  to  the  active  state,  which  averaged  1953  F. 
The  acid  remained  colourless  until  a  temperature  of  100°  to 
120°  F.  was  reached,  when  a  very  pale  yellow  tint  was 
perceptible  in  both  tubes.  Very  little  solvent  action  took 
place,  however,  until  the  critical  point  was  reached, indicated 
by  the  explosive  evolution  of  red  fumes.  This  happened 
first  in  the  limb  containing  the  magnetised  bar,  the  Erst 
intimation  of  the  passivity  of  the  steel  having  been  overcome 
beino-  a  sudden  and  extensive  deviation  of  the  galvanometer 
indicating  electro-positive  for  the  magnetic  bar.  The  E.M-.F. 
at  this  point  was  very  high,  being  from  -^  to  |  of  a  volt. 
After  this  the  steel  became  partially  passive  again  for  a 
short  time.  Unless  the  critical  point  was  reached  the  steel 
never  fully  lost  its  passivity  but  was  only  very  slowly  and 
partially  acted  on  by  the  acid. — A.  W. 
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The    Oxidation   of    Metallic   Sulphides   by   the    Electric 
I  'utrent.     E.  F.  Smith.     Ber.  23,  2276—2283. 

See  under  XXIII.,  page  971. 


PATENTS. 
Improvements  in  Galvanic  Batteries  and  Electro-Chemical 
Accumulators.     B.  E.  B.Crompton  and  1).  G.  Fitzgerald, 
I. .union.     Eng.  Pat.  5159,  November  25,1881.     (Third 
Edition.)     6d. 
In  order  to  obtain   a   porous    electrode   presentin 
surface  to  the  action   of    tbe  electrolyte  an    alloy  of    lead 
and  some    suitable   metal    such    as    sodium,   potassium  or 
zinc,  or  a  mixture  of  lead  with   a  material  such  as  chalk, 
manganese  dioxide,  &c.  is  formed  into  the  desired  shape, 
and  then   subjected  to  the   action  of  water,  acid,  or  other 
suitable  liquid   which  is   capable  of    dissolving  out   all  the 
material  with  which  the   lead    is  mixed,  leaving   a  porous 
lead  plate.     Electrolysis  may  also  be   used  for  the  removal 
of  the  foreign  matter. — B.  T. 


Improvements  in  Effecting  the  Separation  of  Gold  from 
Antimony.  T.  C.  Sanderson,  Oporto,  Portugal.  Eng. 
Pat.  G882,  April  24,  1889.  6d. 
Tins  invention  consists  in  separating  by  electrolysis,  gold 
from  antimony  obtained  in  smelting  auriferous  antimony 
ores.  For  this  purpose  the  antimony  containing  tbe  gold 
is  placed  in  a  bath  of  a  suitable  salt  of  antimony  and 
connected  with  one  pole  of  an  electric  generator  to  serve  as 
a  positive  electrode.  To  the  other  pole  is  connected  a  plate 
of  suitable  conducting  material  sucli  as  carbon  or  antimony 
to  serve  as  negative  electrode,  and  a  current  of  electricit}'  is 
passed  through  the  bath,  tbe  antimony  plate  being  dissolved 
leaving  a  mud  containing  most  of  the  impurities  originally 
present  in  tbe  plate  and  practically  the  whole  of  the  gold 
present.  Metallic  antimony  will  at  the  same  time  be 
deposited  upon  the  negative  electrode  from  the  bath  or 
electrolyte.  The  auriferous  antimony  ore  is  smelted  and 
pickled  in  hydrochloric  acid  or  sulphuric  acid  to  get  rid  of 
sulphide  of  iron  if  present.  The  electrolysing  bath  is  made 
up  of  chloride  of  antimony  formed  by  dissolving  the 
powdered  ore  in  commercial  hydrochloric  acid.  This  is 
diluted  with  strong  brine  in  tbe  proportion  of  1  measure  of 
chloride  of  antimony  containing  35  per  cent,  of  the  salt  to 
:i  measures  of  saturated  brine.  The  plates  of  auriferous 
antimony  are  placed  in  this  solution  and  connected  with  the 
electric  generator.  The  other  pole  is  also  connected  and  a 
current  of  •  5  volt  passed  through  the  solution.  To  collect 
the  auriferous  mud  and  keep  up  free  circulation  of  the  bath, 
the  negative  electrodes  are  enclosed  in  rectangular  wooden 
frames  on  both  sides  of  which  porous  material  such  as 
calico,  flannel,  &c.  is  stretched.  The  muddy  liquid  resulting 
from  the  solution  of  the  plates  attached  to  the  positive 
electrode  is  drawn  off  from  the  bottom  of  the  bath,  passed 
through  a  (titer,  and  again  introduced  into  the  vessel  through 
tie  top  of  the  frames  containing  the  negative  electrodes. 
Instead  of  making  a  bath  by  adding  chloride  of  antimony, 
brine  acidified  with  hydrochloric  acid  maybe  used.  On  the 
passage  of  the  current,  the  antimony  on  the  positive 
electrode  will  dissolve  and  form  chloride  of  antimony. 

—J.  B.  C. 


Improvements    in    Lead    Tanks    and    in    the    Method    of 
Manufacturing  the  same.     I'.  J.  Davies,  London.    Eng. 

Pat.  12,157a,  July  31,  1889.     81/. 

Tins  describes  an  arrangement  of  cores  and  moulds  for 
easting  lead  tanks  or  cisterns  suitable  for  storage  batteries 
and  other  purposes ;  an  arrangement  of  wooden  stays  and 
runners  may  be  used  for  strengthening  purposes. — 1$.  T. 


Improvements   connected  with  or  Applicable  to  Baths  or 
Vessels  containing  Liquids   used  in   Electro-plating  or 
Dyeing,  or  the  Electrolyte  of  Storage  Batteries,  and  the 
like.       E.     Hopkinsou    and     1).    Appleton,     Manchester. 
Eng.  Pat.  1  4,871,  September  20,  1889.     Gd. 
To  obtain  uniform   density  of  the  liquid  used   in  dye-becks, 
electro-depositing    baths,    electric    accumulators,    &c,    per- 
forated pipes  are  laid  along  the  bottoms  of  the  vessels,  and 
air    or    other    suitable    gas    is    pumped    through    these 
perforations  to  produce  circulation  of  the  liquid, — B.  T. 


Improvements  in  Methods  of  and  Apparatus  for  Melting, 
Refining  and  Casting  Metals  and  other  Substances  by 
JElectricity.  H.  H.  Lake,  London.  From  E.  A.  Colby, 
Newark,  U.S.A.     Eng.  Pat.  7876,  Maj  20,  1890.     9d. 

To  obtain  a  perfectly  homogeneous  mass  of  a  refractorj 
metal,  such  as  platinum,  the  metal  is  heated  electrically  to 
the  point  of  liquefaction  in  a  rarefied  atmosphere,  or  in 
the  presence  of  any  desired  gas.  Alternating  currents  of 
electricity  are  passed  round  a  primary  coil  of  wire  insulated 
with  asbestos  and  arranged  in  annular  form  around  the 
substance  to  be  melted,  a  core  of  laminated  iron  being  also 
employed  to  intensify  the  currents.  Induced  currents  of 
great  quantity  are  thus  obtained  in  the  substance  if  it  be 
a  conductor  of  electricity,  and,  if  it  be  not,  in  the  metallic 
vessel  containing  the  substance  to  be  treated,  the  heat 
thus  produced  reducing  the  substance-  to  a  state  of  fusion. 
Provision  is  made  for  pouring  the  molten  material  into  a 
mould  without  opening  the  furnace. — 1!.  T. 


XII.-FATS,  OILS,   AND   SOAP 
MANUFACTURE. 

Notes  on  the  Manufacture  of  Mineral  Lubricating  Oil. 
A.  Veith.     Chem.  Zeit.  14,  901—902  and  942—9  13. 

See  under  III.,  page  926. 


On  the  Detection  of  Fish  Oil  in  Linseed  Oil.      A.  Kullin. 

Chem.  Zeit.  Eep.  14,  205. 

See  wider  XXIII.,  page  97  I. 


PATENTS. 

Improvements    in    the  Composition   of  Snaii.      T.  Anvon, 
Manchester,     ling.  Pat.  10,518,  October  19,  1889.     id. 

FlUELT  powdered  dry  neutral  soap  is  incorporated  with  a 
powerful  disinfectant  such  as  permanganate  of  sodium 
or  potassium.  This  powder  is  either  used  as  such  in 
sprinklers,  or  it  is  subjected  to  pressure  to  solidify  it  into  a 
tablet  soap. —  K.  M. 


An  Improvement  in  Lubricants.  YV.  Iiriuek,  Linden  near 
Hanover,  Germany.  Eng.  Pat.  17,1(13,  October  30, 
1889.      id. 

I'c  impart  the  requisite  degree  of  viscosity  to  liquid 
mineral  oils  a  small  quantity  of  caoutchouc  is  dissolved 
therein,  and  the  solution  filtered.  To  solid  lubricants 
caoutchouc  may  also  be  added  with  advantage  of  economy 
in  the  course  of  manufacture,  the  lubricant  not  melting  so 
easily  in  the  bearings.  Caoutchouc  in  an  oil  prevents  to 
a  great  extent  (he  liability  of  "  gumming,"  to  which  bearings 
are  subject  with  ordinary  lubricants. — K.  M. 
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XIII.-PAINTS,  PIGMENTS,  VAENISHES, 
AND  EESINS. 

Description  of  the  Cleator  Iron  Ore  Company's  Barytes 
and  Umber  Mines  and  Refining  Mills.  P.  Ij.  Addison. 
Proc.  Inst.  Civil  Eng.  102. 

( >x  a  property  known  as  the  Caldbeck  Fells,  in  Cumberland, 
umber  and  barytes  were  discovered  in  workable  quantity 
about  live  years  ago. 

The  vein  of  umber  contains  crystals  of  quartz,  and  lies  in 
a  granitic  rock  largely  decomposed.  The  method  of  work- 
ing is  as  follows  :  —The  umber  is  brought  down  by  an 
overhead  tramway  aud  passed  through  a  hopper  into  a  wash 
barrel  consisting  of  a  cylinder  formed  of  parallel  bars  one- 
eighth  of  an  inch  apart,  having  a  perforated  pipe  conveying 
water,  for  its  axis.  By  this  means  the  umber  is  washed 
through,  the  quartz  being  retained;  the  former  then  passes 
to  an  edge-runner,  the  casing  of  which  is  of  sufficient  depth 
to  allow  of  the  submersion  of  the  rollers.  The  rate  of 
revolution  is  about  14  to  the  minute,  and  the  finer  floating 
particles  flow  into  the  drag  mill  shown  in  the  figure.  The 
bed  of  this  mill  is  a  single  block  of  granite  and  over  it  the 
four  burrstone  blocks  shown  in  the  plan  are  dragged  ;  the 

Fig.  1. 


Section  below  A  B. 
Dkag  Mill. 

finer  "  floating  "  particles  of  umber  pass  to  a  second  mill  of 
the  same  kind,  then  through  a  brass  wire  sieve  (to  remove 
particles  of  peat  and  heather  that  have  been  floating 
throughout  the  process)  to  settling  tanks,  composed  of 
brickwork  lined  with  cement  (7'   x  7'  x  5').     After  settling 


fur  four  hours  four-fifths  of  the  water  are  drawn  off,  and  the 
umber,  now  of  the  consistency  of  slurry,  filter-pressed  and 
dried.     It  has  the  following  composition  : — ■ 

Analysis  of  Umber. 

Parts  per  Cent. 

Ferric  oxide 47 'It 

Manganese  dioxide 11"  17 

Cupric  oxide 3"23 

Alumina 7*66 

Lime Trace. 

Magnesia Trace. 

Silica 21-70 

Combined  water t;*is 

100-08 

In  this  condition  it  may  be  put  on  the  market,  serving  for 
colouring  coarse  brown  paper  (that  being  the  chief  use  to 
which  umber  is  put),  or  it  may  be  re-ground  in  a  conical 
burrstone  mill  and  sold  to  paint  and  oil-cloth  manufacturers 
and  the  makers  of  the  finer  kinds  of  brown  paper.  The 
fine  state  of  division  to  which  it  is  reduced  may  be  judged 
from  the  facts  that  the  workman  in  charge  of  the  mill  is 
compelled  to  wear  a  respirator,  and  the  stain  is  not  easily 
removed  from  the  hands. 

The  power  necessary  is  obtained  from  a  light  overshot 
water  wheel  30  x  2  feet. 

The  process  for  preparing  barytes  needs  considerably 
greater  power,  a  water  wheel  36  x  5  being  employed.  Some 
difficulty  arises  from  the  presence  of  a  ferruginous  clay  with 
the  barytes,  which  necessitates  a  washing  with  acid  to 
attain  a  good  colour.  The  rough  barytes  is  washed  fairly 
free  from  clay,  broken  into  half-inch  cubes  in  a  crusher, 
and  ground  in  a  flat  burrstone  mill,  the  upper  stone  of 
which  weighs  :;.}  cwt.,  and  is  driven  at  120  revolutions  per 
minute,  a  jet  of  water  being  allowed  to  play  between  the 
stones.  From  this  the  sludge  flows  to  drag  mills  similar  to 
those  illustrated  above  in  the  description  of  the  umber 
works.  Thence  it  is  carried  to  a  receiving  tank  provided 
with  an  agitator  to  prevent  the  heavy  substance  sinking  to 
the  bottom  aud  forming  a  caked  unmanageable  mass. 
"  Bleaching  "  is  now  effected  by  treating  the  barytes,  holding 
but  little  water,  with  sulphuric  acid  in  the  proportion  of 
70 — 80  lb.  to  25—30  cwt.  of  the  mineral.  The  operation 
is  conducted  in  red  sandstone  tanks  provided  with  agitators 
made  of  pitch-pine,  experience  showing  that  material  to 
resist  the  action  of  the  acid  better  than  oak  or  other 
ordinary  wood.  After  adding  the  acid  steam  is  turned  on, 
and  the  mixture  boiled  for  one  hour,  after  which  cold  water 
is  run  in  and  the  contents  of  the  tank  passed  into  the 
washing  vat,  where  repeated  agitation  with  water  removes 
the  acid  until  none  can  be  detected  by  litmus  paper. 
Ultramarine  blue  in  the  proportion  of  6 — 8  tablespoonfuls 
to  30  cwt.  barytes  is  added  "  to  give  clearness  to  the 
white,"  excess  being  avoided  as  an  objectionable  "pearly 
tint"  is  produced  thereby.  The  washed  barytes  is  filter- 
pressed  (on  very  strong  cloths  needed  on  account  of  its 
great  weight),  dried  in  a  steam  room,  and  packed  into 
clean  paraffin  casks  holding  about  10  cwt.  apiece.  It  has 
the  following  composition  : — 

Analysis  of  Barytes. 

Parts  per  Cent. 

Barium  sulphate 96'29 

Silica : '  60 

Lime  and  alumina 0*10 

Ferric  oxide 0*01 

89'00 

Large  quantities  of  water  being  needed,  the  mountain 
streams  are  utilised,  and  freed  from  sand  aud  peat  by  the 
following  device :  The  supply  for  grinding,  bleaching,  and 
washing  is  taken  from  the  trough  supplying  the  water 
wheel,  the  outlet  being  3  in.  above  the  floor  of  the  trough. 
It  flows  thence  to  the  bottom  of  a  column  of  12  in.  cast-iron 
pipes,  the  upper  parts  of  which  are  only  !)  in.  in  diameter. 
Between  the  two  portions  is  a  diaphragm  of  brass  gauze 
(1,000  meshes  per  square  inch),  aud  above  this  the  purified 

d  a 
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supply  is  taken.  A  sludge  cock  at  the  bottom  allows  of  an 
occasional  blow-off,  cleaning  at  the  same  time  the  wire  gauze. 
The  water  being  always  drawn  from  the  top  of  what  is  in 
effect  a  very  deep  settling  lank,  is  free  from  sand  and  other 
impurities. — H.  B. 


The   Analysis  of  Celluloid.     II.  Zaiinschirm.     Chem. 
Zeit.  14,  905. 

See  under  XXtll.,  page  979. 


PATENTS. 
Improvements  in  Elastic  Sheets  or  Tubing.     L.  W.  Leeds 

and  P.  S.  Justice,  London.     Eng.  Pat.  13,053,  August  19, 

1889.  'Id 
This  invention  consists  in  the  application  of  an  elastic 
coating  to  the  tube  or  sheet  while  the  latter  is  in  an 
expanded  condition.  The  rubber  or  other  elastic  tubes  are 
expanded  by  air  under  considerable  pressure,  and  soluble 
rubber,  elastic  varnish,  or  other  suitable  material  is  then 
applied  to  the  internal  or  external  surface,  or  the  coating 
material  may  be  forced  into  the  tube  under  sufficient 
pressure  to  expand  it  to  the  desired  degree,  the  pressure 
being  subsequently  removed  and  the  excess  of  material  run 
from  the  tube,  which  may  then  be  internally  polished  1>\ 
forcing  through  it  one  or  more  shuttles  or  marbles,  and  tinall\ 
dried  by  heated  air  or  other  means. — E.  G.  C. 


Improvements  in  Translucent  Plastic  Compositions. 
F.Eckstein,  Vienna,  Austria.  Eng.  Pat.  1  1,569,  Septem- 
ber 1G,  1889.     id. 

The  inventor  describes  his  composition,  "hyaline,"  as  a 
"horny,  translucent,  plastic  composition  of  great  tensile 
strength  and  considerable  elasticity,  which  may  be  used  as  a 
cheap  ami  inodorous  substitute  lor  celluloid,  aud  can  be 
worked,  dyed,  pressed,  denitrated,  and  rendered  incom- 
bustible or  fireproof."  "Hyaline"  is  a  mixture  of  about 
equal  parts  of  gun-cotton  and  colophony,  or  shellac,  copal, 
dammar,  turpentine,  or  of  anv  mixture  of  these  resins. 

— E.  G.  C. 


Improvements  in  Paints  or  Compositions  for  Covering 
Surfaces.  B.  liarton,  Hull.  Eng.  Pat.  14,797,  September 
19,1889.     Id. 

KiEsKi.oiHR  (12  parts)  is  mixed  with  linseed  or  colza  oil 
(3  parts)  and  carbonate  or  oxide  of  lead,  baryta,  or  the 
like  (5  parts'),  any  suitable  colouring  matter,  such  as  lamp 
black,  ochre,  ultramarine,  &c.  being  added. — E.  G.  C. 


An  Improved  Polish  for  Cleansing  and  Reviving  Furniture 
and  Analogous  Articles.  J.  Simpkins,  "Winchester.  Eng. 
Pat.  15,180,  September  26,  1889.     id. 

The  composition  is  as  follows  : — "  Beer,  waste  beer,  cold 
tea,  or  vinegar,  48  parts  ;"  methylated  spirit  or  finish,  32 
parts ;  dragon's  blood,  1  part ;  gum  benzoin,  3  parts ; 
linseed  oil,  16  parts. — E.  G.  C. 


A  New  Pigment  or  Paint  Base  and  Processes  of  producing 
the  same.  W.  L.  Wise,  London.  From  .1.  1'.  Perkins, 
New  York,  U.S.A.    Eng.  Pat.  15,805,  October  8, 1889.    6<i. 

A  VAitiKtv  of  bright  red  pigments  consisting  of  a  mixture 
of  ferric  oxide  and  silica  are  produced  from  silicious 
ferruginous  slag.  The  pulverised  slag  is  either  treated  with 
sulphuric  acid,  and  the  resulting  mass  gradually  heated  to  a 
light  red  heat  (never  above  1800  )  till  all  sulphuric  acid  is 
driven  off,  or  it  is  healed  in  presence  of  air  and  then  treated 
with  sulphuric  acid  with  subsequent  heating.  The  latter  method 
requires  more  find  but  less  sulphuric  acid  than  the  former, 
the  product    being    substantially   the   same.     The  resulting 


pigment  can  easily  be  ground  to  an  impalpable  powder,  aud 
consists  of  ferric  oxide  and  silica  in  the  proportion  of  about 
25  parts  of  silica  to  75  parts  of  the  oxide.  The  shade  of 
colour  may  be  varied  by  varying  the  amount  of  sulphuric 
acid  used,  the  more  acid  used,  the  blighter  the  red. 
Owing  to  tin'  extremely  fine  condition  and  opacity  of  the 
silica  set  free  by  the  action  of  the  acid  on  the  silicates  in 
the  slag,  these  pigments  are  brighter  and  more  pronounced 
in  colour  than  those  pigments  produced  by  mixing  ordinary 
Venetian  reds  with  ground  silica. — K.  M. 


Improvements  in  aud  relating  to  the  Manufacture  of 
Vulcanised  Plastic  Compounds.  A.J.  Boult,  London. 
Prom  W.  Kiel,  Puller,  U.S.A.  Eng.  Pat.  9822,  June  21, 
1890.     Gd. 

Tins  invention  relates  to  the  manufacture  of  vulcanised 
rubber,  having  several  advantages  over  the  material  as 
ordinarily  prepared.  The  product  may  be  made  either 
hard  and"  rigid,  in  which  case  it  takes  a  higher  polish,  is  not 
so  brittle,  and  can  be  more  readily  turned  in  a  lathe  ;  or  it 
may  be  made  so  flexible  that  a  rod  or  tube  may  be  twisted 
to  any  shape. 

The  ingredients  for  the  manufacture  arc  crude  rubber, 
sulphur,  and  mineral  oil.  in  the  proportions  of  about  equal 
parts  of  rubber  and  sulphur,  the  oil  varying  from  -^  to  £  of 
the  sulphur,  according  to  the  degree  of  hardness  required. 
The 'compound  is  vulcanised  at  a  steam  pressure  of  net  less 
than  60  lb.,  the  operation  lasting  about  three  hours;  or  by 
increasing  the  pressure  to  100  11'.  the  vulcanisation  may  lie 
completed  in  one  hour  (see  this  Journal,  1889,  201,  and 
1890,  398).— F.  H.  L. 


Improvements    in    making    White   Pigments  of  lead.     J. 

Gordon,    Bridge  of   Allan.     Eng.    Pat.   '.'S'.ir,   Jut) 

1890.  6«\ 
Galena,  in  the  'tale  el'  line  powder,  is  injected,  by  means 
of  a  current  of  compressed  air,  into  the  upper  part  of  a 
cupola  furnace  fed  with  coke.  The  oxidised  product, 
consisting  of  sulphite,  sulphate  and  oxide  of  had  ill 
varying  proportions,  is  drawn,  by  means  of  an  exhausting 
apparatus,  into  a  wet  fume  condenser  containing  water 
acidulated  with  hydrochloric  acid  to  remove  impurities. 

Drawings  of  a  suitable  furnace  are  given. — F.  11.  L. 


.1  2Vei0  or  Improved  Process  fir  producing  Minium. 
M.  Alsberg,  New  York,  U.S.A.  'Eng.  Pat.  10,130,  July  I, 
1890.     id. 

A  mixture  of  litharge  or  white  lead  and  lead  nitrate, 
prepared  either  by  mixing  together  loo  parts  of  lead  oxide, 
18"6  parts  of  lead  nitrate,  and  15  parts  of  water,  or  by  adding 
7'1  parts  of  dilute  nitric  acid  to  100  parts  of  litharge,  is 
exposed  to  a  temperature  ot  from  Too  to  '.hhj  p.,  care 
being  taken  not  to  reach  a  red  heat. — F.  H.  L. 


XIV.-TANNINQ,  LEATHER,  GLUE,    AND 
SIZE. 

Watth  !  and  Wattle  Barks,  being  Hints  on  the  Conservation 
and  Cultivation  of  Wattles,  together  with  Particulars 
of  their  Value.  J.  H.  Maiden,  Department  of  Public 
Instruction,  Sydney,  X.S.W.      1890. 

At  present  only  the  following  wattles  are  recommended  to  be 
planted : — 

The  South  Australia  broad-leaved  wattle.  Acacia  pt/t  »- 
ini/lia.  the  Sydney  black  wattle.  Acacia  decurrens,  and  the 
Tasmania!!  and  Victorian  black  watth',  Acacia  mollissimtt. 
Throughout  Australia  the  species  of  wattle  richest  in  tannin 
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arc  becoming  seriously  diminished,  and  tanners  will  have 
to  fall  back  on  second-grade  barks,  unless  the  cultivation 
of  good  barks  is  actively  entered  on.  For  bark  which  in 
1872  cost  from  21.  10*.  to  3/.  15s.  per  ton,  8/.  or  9/.  was 
paid  in  1887.  The  best  Sydney  bark  has  fetched  \0l.  this 
season  and  this  appears  to  be  the  top  average  price. 

Cultivation  of  Wattles. — Wattles  will  grow  on  the 
poorest  soils  where  not  even  grass  grows.  Sandy  soil  is 
best,  lying  upon  a  clay  subsoil.  A  moderate  amount  of 
moisture,  say  from  18  to  20  inches  per  annum,  is  best ; 
an  unlimited  supply  of  moisture  is  prejudicial. 

The  outer  covering  of  the  seed  is  of  great  hardness  and 
the  seed  requires  to  be  heated,  either  by  moist  or  dry  heat, 
to  ensure  early  germination. 

Wattle  trees  are  sometimes  recommended  to  be  pruned, 
but  this  is  to  be  deprecated  in  warm  northern  exposures 
as  too  much  sun  would  be  admitted  to  the  stem  of  the  tree. 

Under  the  section  Profits  to  be  Derived  from  Wattle 
Cultivation,  detailed  estimates  are  given  in  which  it  is 
shown  that  the  "  profit  balance  "  exclusive  of  improvements 
or  supplementary  sowings,  on  a  wattle  plantation  of  100 
acres  during  eight  years,  amounted  to  a  total  of  2,037/. 
Other  estimates  are  given  showing  similar  results. 

Wattle  Barks  in  General. — (a.)  Time  of  Year  for 
Stripping. — Wattles  should  only  be  stripped  for  three  or 
four  months  in  the  year,  as  when  stripped  out  of  season 
there  is  usually  a  depreciation  of  the  tannin.  September, 
October,  November,  and  December  are  recommended,  but 
no  fixed  time  applicable  to  all  parts  of  the  county  and  to 
varying  seasons,  can  be  given.  Bark  should  be  purchased 
in  the  stick  or  bundle,  and  tanners  are  warned  against 
receiving  it  in  a  damp  state  as  it  engenders  mould  "  of  a 
most  virulent  description  and  is  liable  to  spontaneous 
combustion." 

(6.)  Age  and  Size  of  Trees. — Bark  may  be  stripped  at 
the  end  of  five  years,  and  no  stems  under  five  inches  in 
diameter  should  be  cut. 

(c.)  Export,  Packing,  Sfc, — Barks  are  sent  into  commerce 
in  one  or  more  of  four  forms: — (1.)  In  the  bundle.  (2.) 
Chopped,  i.e.,  into  pieces  afew  inches  in  length.  (3.)  Ground, 
forming  a  substance  something  like  "  tow."  (4.)  Powdered. 
Extract  has  been  made  from  the  wattle  "  trash "  which 
yields  12  to  16  per  cent,  of  tannage.  This  extract,  how- 
ever, contains  a  large  amount  of  gum  and  mucilage,  and 
some  cheap  process  of  getting  rid  of  this  mucilage  is  a 
desideratum. 

The  Various  Kinds  of  Wattle  Barks. — This  section 
contains  a  description  (illustrated  with  seven  full  page- 
drawings  of  wattles)  of  the  various  wattle  barks,  with 
observations  and  analyses  partly  given  before  in  a  paper  by 
the  author  which  is  published  in  Proc.  B.S.,  N.S.  W.,  1887, 
30;  this  Journal,  1888,  38  and  392.  The  following  is 
synopsis  of  wattle  bark  analysis  performed  by  the  author. 
The  percentage  of  tannin  in  each  case  was  determined  on 
the  bark  dried  at  1U0'  C.  by  the  improved  Lowenthal 
method.  The  local  name,  species  name,  percentage  of 
tannin,  and  where  grown  are  given  in  the  order  named. 

Valuable  Wattle  Darks. — Black  wattle,  Bineroata,  19-3 
to  30-4,  N.S.W. ;  broom  wattle,  Calamifolia,  36*06, 
S.A. ;  black  wattle,  Decurrens,  24-13  to  36-3,  N.S.W. ; 
Mountain  hickory,  Elata,  20- 1  to  31  •  1,  X.S.W'. ;  Tasmanian, 
black  or  green  wattle,  Mollissima,  2  1 '  63  to  35-3,  N.S.W.  ; 
Hickory,  Penninervis,  14-49  to  34-0,  Q.;  broad-leaved 
wattle,  Pycnantha,  16*24  to  46' 47,  S.A.  j  weeping  wattle, 
Vestita,  27*96  to  33'2,  X.S.W". 

Wattle  Darks  of  Secondary  Value. ,  Amana  23- 5, 

N.S.W.;  silver  wattle,  Dealbata,  17-1  to  25-9,  N.S.W.; 
golden  wattle,  Longifolia,5  •  0  to  1 8  ■  93,  N.S.W. ;  Sally,  Lmigi- 
folia  var.  Floribunda,  2*54  to  C-09,  N.S.W.;  Blackwood, 
Melanoxylon,  11  *  12,  N.S.W. ;  A   black  wattle,   Neriifolia; 

,    Q. ;     a    silver     wattle,    Podalyriaefolia,    ,    Q., 

grey   wattle,   Prominens,   14*42    to    18-03,   N.S.W.;    

Pruinosa,  24-25,  N.S.W. ;  Cooba,  Salieina,  13-21  to  15*1, 
N.S.W. 

Worthless  Wattle  Barks.-— Mulga,  Aneura,  2-32  to 
8-62,   N.S.W.;    Wait-a-while,    colletioides,   4*4,   N.S.W. ; 


a  black  wattle,  Cunninghamii, ,  Q. ;  ,  Flavescens, 

,  Q. ;    Myall   or    boree,   Glaucescens,  8-10,    N.S.W'.; 

Curly  yarran,  Homalophytta,  9* 06,  N.S.W. : ,  Implexa, 

1-9,2,     N.S.W.;     ,    Leptocarpa,    ,     Q.j     Miljee, 

Oswaldi,  9-72,  X.S.W'.  :  Bastard  gidgee  or  myall,  Pendula, 
3-25,    N.S.W.  j     Yarran,    Pendula,    var.    glabrata,    7-15, 

X.S.W.  ;  ,  Polystachya,  ,  Q. ;    Pravissima, 

10-66,    N.S.W7.;     Xealie    or    needle-bush,    Bigens,    6'2G, 

X.S.W'.;    ,     Sentis,    6-32    to     10-26,   N.S.\\r.  ;    

Siculiformis,    7-87,    N.S.W.;    ,    Stenophi/lla, 

N.S.W.;    River   wattle,   Subporosa,   6-G,    N.S.W.  j 

finish,    Tetragonophylla,   5-59;    Verniciflua, 

N.S.W. 

A  small  chapter  is  also  devoted  to  a  discussion  of  the 
similarities  anil  dissimilarities  of  Acacia  decurrens,  Mollis- 
sima and  Dealbata.  A  very  complete  index  is  given  at  the 
end  of  the  pamphlet. — B.  H. 


9-49, 
Dead 
3- 16, 


On  the  Action  of  Phenylhydrazine  on    Tannin   Extracts. 

C.  Bottinger.  Annalen,  259,  125—132. 
Pore  tannins  yield  with  phenylhydrazine  different  kinds  of 
derivatives  which  do  not  crystallise  and  do  not  allow  of 
satisfactory  separation.  The  amorphous  form  of  the  com- 
pounds is  evidently  a  consequence  of  their  high  molecular 
weight.  The  tannin  materials  experimented  with  were 
extracts  of  sumac,  divi-divi,  oakwood,  oak-bark,  and  pine- 
bark.  The  diluted  extract  was  heated  with  phenylhydrazine 
for  six  to  eight  hours  on  a  water-bath,  whereby  a  precipitate 
was  obtained  which  was  filtered  off,  washed  with  water  and 
air-dried.  During  the  operation  a  considerable  evolution  of 
carbonic  acid  and  apparently  nitrogen  took  place,  at  the 
same  time  a  part  of  the  phenylhydrazine  was  decomposed 
into  ammonia  and  azobenzene.  100  cc.  phenylhydrazine 
yielded  248  grms.  of  air-dried  precipitate  from  oak-bark 
extract,  and  175  grms.  from  pine-bark  extract.  The  pre- 
cipitate contained  phenylhydrazine  derivatives  of  tannic  and 
gallic  acids  and  osazones  of  dextrose  and  levulose,  together 
with  amorphous  substances  similar  to  caramel. — G.  II.  B. 


On  Gallic,  Tannic,  and  Gallotannic  Acids.     C.  Bottinger. 

Annalen,  259,  132—136. 
The  author  has  endeavoured  to  effect  the  union  of  hydro- 
cyanic acid  with  the  acids  of  the  tannin  group,  and  for  this 
purpose  the  acetyl  and  benzoyl  derivatives  of  the  tannins 
were  boiled  for  several  hours  with  an  aqueous  solution  of 
potassium  cyanide  in  excess.  No  cyanogen  compound  was 
obtained,  but  ammonium  formate  was  produced  and  the  tannin 
was  changed  to  gallic  acid.  Well  dried  tannin  heated  with 
anhydrous  hydrocyanic  acid  in  a  sealed  tube  in  boiling 
water  yielded  only  an  amide  of  gallic  acid.  Victor  Meyer's 
employment  of  hydroxylamine  chloride  as  a  reagent,  for 
ketones  and  aldehydes  is  of  such  utility  that  the  same 
investigator  entertained  the  idea  that  the  reaction  might 
play  a  part  in  the  actual  growth  of  plants,  but  he  was  unable 
to  trace  it  in  nature.  The  author  thinks  that  he  has  found 
a  reason  for  this  in  the  fact  that  none  of  the  tannin  acids 
could  be  made  to  react  with  hydroxylamine. — G.  II.  B. 


XV.-AQMCULTUKE,  MANURES,  Etc. 

Wattles  and  Wattle  /Jacks,  being  Hints  oti  the  Conservation 
ami  Cultivation  of  Wattles,  together  with  Particulars 
of  their    Value.     .1.  11.   Maiden,  Department  of  Public 

Instruction,  Sydney,  X.S.W'.     1890. 

See  under  XIV.,  page  954. 


Loss  of  Nitrogen  in  the  Decay  of  Nitrogenous   Organic 

Substances.     H.  v.  Krause.     Jour.  f.  Laudw.  38,  1- 
The  experiments  were  made  in  glass  flasks  on  one  litre  of 
ion's     urine,    and     may     be    divided    into     two     groups. 
(1.)  Experiments  on    the  influence  of   various   substances, 
with  free  access  of  air  and  with  limited  access   of  air,  upon 
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tiii-  decaj   of  nitrogenous   organic   substances,  as   well  as 
their  influence  on  loss  of  nitrogen  generally.     (2.)   1  :peri 
incuts   on   the   loss   of  free   nitrogen    in  the   presence   of 
different  preservatives. 

The  Bubstances  added  were  superphosphate,  superphos- 
phate andgypsum,  gypsum, kainit, potassium  chloride,  salt, 
Thomas-slag  (85  percent,  fine),  peal  and  distilled  water. 

Superphosphate  is  the  best  preservative  of  nitrogen, 
surpassing  in  this  respect  the  much  recommended  super- 
phosphate and  gypsum,  smaller  quantities  of  the  pure 
superphosphate  being  required  ;  the  richest  superphosphates 
are  the  best. 

Gypsum  has  a  tendency  to  promote  rather  than  hinder 
fermentation  ;  it  can  retain  an  amount  of  ammonia  equivalent 
to  its  sulphuric  acid.  Rapid  fermentation,  however,  means 
a  greater  loss  of  free  nitrogen,  so  that  gypsum  is  not  a  good 
preservative. 

Kainit  was  found  to  be  good  for  a  short  time,  but 
after  fermentation  had  set  in,  the  loss,  especially  of  free 
nitrogen,  was  very  great  ;  the  practical  conclusion  therefore 
is  that  kainil  should  lie  used  only  when  the  dung  is  to  be  a 
short  time  in  the  heap. 

Peat  promotes  fermentation,  and  loss  of  nitrogen, 
especially  free  nitrogen,  is  considerable.  At  first  the  peat 
prevents  loss  because  its  humic  acid  combines  with  the 
ammonia :  also  because  it  retains  water.  Practically  peat 
may  be  used  when  the  dung  heap  requires  solidifying. 

Thomas-slag  is  useless  as  a  preservatives  it  promotes 
fermentation  and  cannot  absorb  ammonia. — A.  G.  B. 


7'A. ■  Distribution  of  Boracic  Acid  in  Plants.    J.  S.  CalUson. 

Jour.  Anal.  Chem.  1890,  191. 
Certain  plants  seem  to  possess  a  peculiar  assimilating 
power  for  boracic  acid,  others  are  found  perfectly  free  from 
it,  although  growing  with  the  former  plants  in  the  same  soil. 
Of  the  9l!  plants  examined  by  the  author,  eight  contained  no 
boracic  acid.  It  must  be  assumed  that  the  plants  obtain 
the  acid  from  the  soil  although  in  no  case  was  it  found 
either  in  the  soil  orin  the  spring  water.  Analyses  of  certain 
manures  such  as  bone  manure  and  Peru  guano,  as  well  as  of 
potassium  chloride  and  kainit  from  Stassfurt,  indicated  the 
presence  of  considerable  quantities  of  boracic  acid.  (See 
also  this  Journal,  1889,  569.)— A.  K. 


PATENT. 

Improvements  in  the  Manufacture  of  Manures  and  Fer- 
tilisers. M.  C.  Ginster,  Birmingham.  Eng.  Pat.  575, 
January  13,  1890.  id. 
The  object  of  this  invention  is  to  produce,  by  chemical 
means  and  without  the  employment  of  machinery,  a  rich 
fertiliser  possessing  a  high  percentage  of  ammonia  and 
phosphates  from  blood  or  blood  and  fish  combined,  or 
other  organic  matter.  The  blood  is  collected  in  suitable 
vessels,  then  passed  through  a  screen  into  a  tank.  35 — 
40  lb.  of  oil  of  vitriol  to  the  ton  of  blood  are  then  added, 
and  the  mixture  is  stirred  for  10 — 15  minutes.  The 
mixture  is  allowed  to  stand  10 — 12  hours,  and  then 
transferred  to  a  press  and  the  liquid  drained  off.  The 
solid  substance  is  broken  up  and  dried  in  the  sun  or  iu  a 
kiln  at  a  temperature  not  exceeding  100  F.  This  manure 
contains  about  14  percent,  nitrogen.  The  press  liquor  is 
said  to  form  a  good  manure  if  mixed  with  some  dry  sub- 
stance such  as  bone  or  wool  dust. 

The  fish  are  treated  in  a  similar  manner  to  the  above. 
They  are  first  finely  chopped,  however,  before  being  put 
into  the  tank.  35 — 40  lb.  of  acid  to  the  ton  are  used,  the 
mixture  stirred  for  15  minutes,  and  allowed  to  stand  6  —  8 
hours.  The  liquid  is  then  drained  off  ami  treated  similarly 
to  the  blood  liquid.  The  solid  substance  is  sun-  or  kiln- 
dried  at  a  temperature  not  exceeding  80°  F.  This  manure 
contains  a  high  though  variable  percentage  of  phosphate 
and  ammonia.— E.  W.  T.  K. 


XVI.-SUaAK,  STARCH,   GUM,  Etc. 

On  the  Estimation  if  Ttafflnose  ami  Incut  Sugar  in  the 
Products  of  !/"•  German  Beet  Sugar  Manufacturers. 
Chem.  Zeit.  14,  854—855. 

See  under  XXIII..  page  978. 


"  Fucusaldehyde,"  a  Mixture  if  Furfuraldehyde  and 
Methylfurfuraldehyde.  K.  Bieler  and  B.  Tollens. 
Annalen,  258,  1  10—128. 

The  compound  termed  "  Fucusol,"  obtained  by  Stenhonse 
by  distilling  seaweed  with  sulphuric  acid,  is  generally 
regarded  as  an  isomeride  of  furfuraldehyde,  but  the  very 

slight  differences  bet  wren  these  substances  made  it  seem 
probable  to  the  authors  that  it  is  only  a  mixture  of  that 
substance  with  some  difficultly  separable  homologue.  A 
revision  of  Stenhouse's  work  was  undertaken  to  decide  this 
point,  and  to  determine  the  identity  of  the  oil  resembling 
furfuraldehyde,  obtained  by  one  of  the  authors  and  Stone 
and  Wheeler  (Ann.  254,  304)  from  arabinose.  During  the 
progress  of  the  experiments  Hill  (Ber.  22,  607  ;  this  Journal, 
1889,  973)  isolated  from  the  furfuraldehyde  obtained  by 
the  distillation  of  wood,  a  higher  homologue,  which  he 
regarded  as  "  Methylfurfuraldehyde."  Maquenne  (Compt. 
Bend.  109,  571  and  603;  this  Journal,  1889,  974)  examined 
fucusaldehyde,  and  obtained  results  agreeing  with  those  of 
the  authors,  and  Oliveri  and  l'eratoner  (Gazz.  19,  633) 
separated  fucusaldehyde  into  furfuraldehyde  anil  a  compound 
of  a  higher  boiling  point.  The  authors  draw  the  following 
conclusion  from  their  experiments:  (1.)  Fucusaldehyde 
from  seaweed  is  merely  a  mixture  of  furfuraldehyde  and 
methylfurfuraldehyde.  (2.)  The  furfuraldehyde  from  sea- 
weed and  its  derivatives  are  identical  with  the  compounds 
obtained  from  bran.  (3.)  Methylfurfuraldehyde  boils  at 
182° — 184°,  gives  an  orange-red  colouration  with  aniline 
acetate,  yields  a  hydramide  melting  at  s:75,  and  a  methyl- 
pyromucic  acid  melting  at  108°;  it  also  exhibits  a  fine  green 
colouration  when  treated  with  sulphuric  acid  and  isatin. 
(4.)  A  sugar  may  be  separated  from  seaweed  which  yields 
furfuraldehyde  or  methylfurfuraldehyde,  and  a  hydra 'one 
which  resembles  rhamnose  hydrazone,  but  has  a  higher 
melting  point.     It  has  not  yet  been  crystallised. — S.  H.  A.  A. 


Carbohydrates  of  the  Sweet  Potato  (Batatas  Edulis). 

W.  E.  Stone.     Ber.  23,  1 106— 1408. 

Sweet  potatoes  of  the  varieties  "American  lied"  and 
"  Southern  Queen"  are  found  to  contain  1J  to  2  pel  cut. 
of  cane  sugar,  a  large  proportion  of  starch,  but  no  reducing 
sugar.  Baking  develops  dextroses  and  glucoses  from  these 
constituents. — 1).  A.  1,. 


A  New  Crystalline  Carbohydrate.     A.  v.  Planta  and 
E.  Schulze.     Ber.  23,  1692—1699. 

Tin:  extract  obtained  from  the  tubers  of  Stachys tuberifera 
by  prosing  and  washing  with  water  is  precipitated  firstly 
with  lead  acetate,  then  with  mercuric  nitrate,  treated  with 
hydrogen  sulphide,  tillered,  neutralised  with  ammonia, 
evaporated  to  a  syrup  and  poured  into  alcohol.  The  syrupy 
precipitate  is  mixed  with  phosphotuugstic  acid,  filtered, 
treated  first  with  barium  hydroxide  to  remove  tlic  excess 
of  phosphotungstic  acid,  then  with  carbonic  anhydride  to 
remove  the  barium,  and  the  final  filtrate  is  evaporated  to  a 
small  volume  and  poured  into  absolute  alcohol.  The  pre- 
cipitate obtained  in  this  manner  is  dissolved  iu  water  ami 
re-precipitated  with  alcohol  two  or  throe  times, and  is  finally 
crystallised  from  91  per  cent,  (by  volume)  alcohol.  The 
crystals  assume  two  forms,  of  one  of  which,  tablets,  the 
measurements  are  given: — ■ 


a=  SS'   ilV,    &=--  92     32. V,    7 
0-7848  :lj  ?  j  c  =  0  P  (001),  b  = 
x  P',(110),;/  =-  x  ',P  (110),  /''. 


153      43J'.     a:l,:c  = 
'      p    x     (010),    p 
x  ',   P?  (S'.io). 
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They  are  colourless,  hard  and  glistening,  lose  9' 67  per 
cent,  of  water  of  crystallisation  at  103° — 104",  but  above 
that  temperature  undergo  decomposition.  Various  analyses 
point  to  the  composition  C^H^O^  +  7  HoO  ;  the  water  of 
crystallisation  is  very  slowly  removed  by  exposure  over 
strong  sulphuric  acid,  being  incomplete  after  many  weeks. 
The  aqueous  solution  is  dextro  rotatory,  a  9  ■  0  per  cent,  solu- 
tion in  a  Soleil-Ventzke  apparatus  showing  [a]D=  + 1-48"  1°, 
and  is  without  action  on  Fehling's  solution.  With  nitric 
acid  it  yields  mucic  acid,  and  gives  a  red  colouration 
and  precipitate  with  resorcinol  and  hydrochloric  acid,  but 
not  with  phloroglucinol.  Lead  acetate  produces  a  pre- 
cipitate in  the  presence  of  alcohol  or  ammonia,  but  not 
in  the  ordinary  aqueous  solutions.  Barium  and  strontium 
hydroxides  do  not  precipitate  this  carbohydrate.  It  is 
readily  inverted,  half  the  product  being  galactose;  the 
specific  rotation  after  inversion  —  [a]D=  +  75  .  This  carbo- 
hydrate lias  a  very  slightly  sweet  taste,  of  known  com- 
pounds of  this  description  it  most  resembles  lactosin,  but 
is  not  considered  identical  with  it,  and  has  been  named  by 
the  discoverers  stachyose. — D.  A.  L. 


Contributions  to  a  Knowledge  of  the  Carbohydrates.     A. 
Wohl.     Ber.  23,  2084— 2110. 

After  giving  a  short  account  of  the  investigations  previously 
published  concerning  the  action  of  dilute  acids  on  different 
carbohydrates,  and  especially  on  cane  sugar,  the  author 
proceeds  to  give  an  account  of  his  own  experiments. 

In  a  research  which  he  has  made  working  with  Kolbrepp, 
on  the  inversion  of  cane  sugar  by  hydrofluoric  acid,  it  was 
found  that  with  concentrated  solutions  the  less  the  quantity 
of  acid  used,  the  greater  was  the  maximum  observed 
levo-rotatiou.  Further  experiments  have  shown  that  this 
held  good  with  other  mineral  acids.  By  heating  on  the 
water-bath  80  parts  of  pure  cane  sugar  with  20  parts  of 
water  and  0-004  parts  hydrochloric  acid  for  one  hour,  a 
pure  colourless  invert  sugar  was  obtained,  which  on  standing 
crystallised. 

/.  Action  of  Hydrochloric  Acid  on  Concentrated  Solution 
of  Cane  Sugar. — The  following  experiments  were  made,  the 
solutions  being  digested  for  30  minutes  in  a  closed  flask  in 
boiling  water : — ■ 

HO  (on  the  sugar) 
HC1  (on  the  sugar) 

.  HC1  (on  the  sugar) 
HC1  (on  the  sugar) 
HC1  (on  the  sugar) 
HCI  (on  the  sugar) 

and  313  uigrms.  of  Cu. 


40  per  cent,  solution  with  0"  06  percent. 

gave  —  15'43  and  —  ragrms.  Cu. 
60  per  cent,  solution  with  0'o2r,  per  cent 

gave  -  14*1°  and  306  mgrms.  Cu. 
76"6  per  cent,  solution  with  O'Ol  iter  cent 

gave  —  13'153  and  302  mgrms.  !  u. 
SO  per  cent,  solution  with  O'Ol  per  cent. 

gave  —  12*3°  and  29ti  mgrms.  Cu. 
88  per  cent,  solution  with   O'Ol  percent. 

gave  -  ri;  and 260 mgrms. Cu. 
92*6  per  cent,  solution  withe  -nl  per  cent. 

gave  +  o'5:  and  —  mgrms.  Cu. 
Calculated  for  complete  conversion— 16'1 


Further  heating  of  one  of  these  solutions  containing 
13'024  grms.  sugar  and  3"3  cc.  dilute  hydrochloric  acid 
(O'Ol  per  cent.  HCI  on  the  sugar)  diminished  the  observed 
angle  and  cupric  reducing  power.  In  the  most  concentrated 
solution  the  boiling  point  of  water  was  not  hot  enough  to 
properly  fuse  the  mixture,  and  so  inversions  with  this 
concentration  were  made  at  105  — 110°. 

O'Ol  per  cent.  HCI  (on  the  sugar)  gave  —  12'3'  and  296  mgruis. 

Cu.    Solution  colourless. 
0'02  per  cent.  HCI  (on  the  sugar)  gave  —  10'0°  and  2SG  mgrms. 

Cu.    Solution  light  yellow. 
0'03  per  cent.  HCI  (on  the  sugar)  gave  —  G'5°.    Solution  yellow. 
0'05  per  cent.  HCI  (on  the  sugar)  gave  -  4'U5.    Solution  deep 

yellow. 

These  experiments  may  be  explained  by  supposing  that 
either  the  whole  of  the  cane  sugar  is  not  converted  or  that 
in  these  concentrated  solutions  the  invert  sugar  is  not  in 
the  same  state  as  it  is  in  weak  solutions.  Experiments 
with  much  stronger  acid  show  that  it  is  not  due  to  the 
destruction  of  the  levulose.  To  enlighten  this  point  the 
second  series  of  experiments  were  made. 


//.  Action  of  Hydrochloric  Acid  on  Concentrated  Invert 
Sugar  Solution.— The  invert  sugar  was  prepared  by  mixing 
solutions  of  pure  levulose  and  dextrose  in  equal  proportions. 
It  had  all  the  properties  of  invert  sugar.  The  following 
comparative  experiments  were  made: — 

I.  3 '425  grms.  dextrose  and  levulose  were  heated  in  a 
50  cc.  flask  with  1  cc.  dilute  hydrochloric  acid  (0-04  per 
cent.  HCI)  and  0'35  cc.  dilute  hydrochloric  acid  (0-08  per 
cent.  HCI)  for  17  minutes  in  boiling  water.  The  concentra- 
tion of  the  solution  corresponded  to  a  80  per  cent,  solution 
of  cane  sugar  completely  inverted  aud  containing  0-01  per 
cent.  HCI  on  the  sugar  before  inversion.  The  polarisation 
was  —  12-7  instead  of  15-8°,  the  angle  for  pure  invert 
sugar. 

II.  6 -512 grms.  of  cane  sugar  with  1-7  cc.  dilute  hydro-! 
chloric  acid  (0-04  per  cent.  H(  1)  was  treated  in  exactly  the 
same  way.     The  polarisation  was  —  12*3°. 

III.  Experiment  I.,  with  30  minutes  heating,  gave  — 
12-05°  and  29.)  mgrms.  of  (  a. 

IV.  Experiment  II.,  treated  in  the  same  wav,  gave 
-   12-25°  and  296  mgrms.  of  I  lu. 

V.  Experiment  I.,  with  CO  minutes  heating,  gave  —  10'6° 
and  287  mgrms.  of  I  u. 

VI.  Experiment  II.,  in  the  same  way,  gave  —10-  .I  and 
288  mgrms.  of  Cu. 

If  the  acid  be  omitted  in  the  above  experiments,  the 
heating  will  not  alter  the  properties  of  the  invert  sugar.  It 
is  thus  evident  that  in  concentrated  solutions,  under  the 
above  conditions,  a  condensation  of  invert  sugar  is  effected. 

///.  Action  of  Hydrochloric  Acid  on  Concentrated 
Levulose  Solution. — 6' 85  grms.  of  levulose  treated  in  the 
.-auie  way  gave  -  6:>  •  5  and  264  mgrms.  of  Cu.  The  numbers 
for  pure  levulose  are  —  73-1°  and  300  mgrms.  of  Cu. 

Other  experiments  gave  similar  results.  It  is,  therefore, 
evident  that  the  condensation  observed  is  not  a  reproduction 
of  cane  sugar,  but  merely  a  condensation  of  the  levulose. 

I V.  Levulosin. — This  is  the  product  obtained  by  the 
above  condensation.  It  was  prepared  by  heating  levulose 
in  concentrated  solution  with  0-01  per  cent,  of  HCI  in 
boiling  water  for  one  hour. 

The  polarisation  fell  from  —  36-15°  to  —  18 '8°,  and  the 
reduction  from  153  mgrms.  to  81  mgrms.  of  Cu.  The  pro- 
duct was  dissolved  in  hot  absolute  alcohol,  and  on  cooling  a 
dextrinous  precipitate  separated.  It  was  purified  by  washing 
and  reprecipitation  from  its  solution  in  hot  alcohol,  and 
dried  over  sulphuric  acid.  It  has  an  optical  activity  about 
one-half,  aud  a  eupric  reducing  power  about  one-third,  of 
that  of  levulose.  On  digestion  with  dilute  acids  these 
numbers  increase,  aud  approach  those  of  levulose,  so  that 
in  all  probability  levulose  is  produced. 

V.  Action  of  Hydrochloric  Addon  Dextrose. — Concen- 
trated dextrose  solutions,  80  per  cent.,  were  acted  on  at  105 
with  0  •  05 — 1  •  0  per  cent.  HCI  for  half  an  hour,  one  hour,  and 
two  hours.  The  optical  activity  was  found  to  increase  and 
the  reducing  power  to  diminish,  these  changes  being  pro- 
portional to  the  strength  of  acid  and  duration  of  heating. 

VI.  Reversion  and  Inversion. — The  author  considers 
that  Tollen's  oxv-formula;  for  dextrose  and  levulose  best 
explain  their  condensation  as  above  described  under  the 
influence  of  dilute  acids. 

VII.  On  the  Saccharification  of  Starch. — It  has  been 
noted  by  various  observers  that  in  the  saccharification  of 
starch  by  dilute  acid,  the  theoretical  numbers  for  dextrose 
are  never  obtained.  The  author  has  acted  on  dextrose 
under  the  same  conditions  as  the  conversion  of  starch 
usually  takes  place,  and  finds  that  the  optical  activity 
increases  aud  the  cupric  reducing  power  diminishes  with  the 
duration  of  the  reaction.     He  gives  a  formula  for  this. 

VIII.  The  Preparation  of  Dextrin  by  the  Action  of 
Small  Quantities  of  Nitric  Acid  ami  Water  on  Starch. — 
'l'lie  author  considers  that  part  of  the  dextrin  produced  is 
due  to  reversion  of  the  dextrose.  In  an  experiment  he  found 
that  a  concentrated  solution  of  dextrose  heated  with  a  small 
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quantity  of  nitric  acid  for  half  an  hour,  showed  an  increase 
in  the  optical  activity  and  diminution  in  the  ouprio  reducing 
power. 

IX.  Saccharjfication  of  ZnuKn.— Owing  to  the  rapidity 
in  which  levulose  is  acted  upon  by  dilute  acids,  it  is  impor- 
tant, when  saccharifying  inulin,  to  work  under  the  most 
favourable  conditions.  The  author  finds  that  with  no  per 
cent,  solutions  and  0'  11  per  cent,  of  IK'l  on  the  inulin.  the 
maximum  of  rotation,  equivalent  to  86  per  cent,  of  the 
theoretical  yield  of  sugar,  is  reached  in  25 — 30  minutes  at 
100°.  Eonig  and  Schubert,  with  a  17  per  cent,  solution, 
obtained  91  per  cent.,  and  with  a  4-62  percent,  solution 
93-8  per  cent,  of  the  theoretical  yield. 

X.  Preparation  of  Levulose.— In  the  preparation  of 
levulose,  if  much  acid  is  used,  or  if  the  syrup  has  to 
be  exposed  t<>  high  temperature  (evaporation)  for  any 
length  of  time,  much  colour  is  developed,  and  it  is  very 
difficult  to  get  the  levulose  to  crystallise.  The  following 
method  is  stated  to  yield  a  pure  product:  50  cc.  of  water, 
200  grms.  o£  inulin,  and  0-02  grm.  HC1  (more  hydrochloric 
acid  if  the  inulin  contains  ash)  are  placed  in  a  half-litre 
flask,  and  digested  for  half  an  hour  in  the  water-bath; 
sufficient  chalk  is  then  added  to  neutralise  the  acid.  The 
concentrated  solution  is  dissolved  in  1  litre  absolute  alcohol, 
decolourised  by  a  small  quantity  of  blood  charcoal,  and. 
after  standing  12  hours,  poured  off  the  residue.  If  a  few- 
crystals  of  pure  levulose  are  introduced  into  the  solution,  a 
crop  of  pure  crystalline  levulose  will  separate.  It  is,  how- 
ever, better  to  evaporate  the  alcoholic  solution  in  vacuo  to 
a  thick  syrup,  which,  when  placed  over  sulphuric  acid,  soon 
solidifies  to  a  crystalline  mass  of  levulose.  This  is  dissolved 
in  3 — 4  times  its  weight  of  absolute  alcohol,  and  if  a  crystal 
of  levulose  be  added  to  the  clear  solution,  a  crop  of  pure 
levulose  soon  separates.— A.  L.  s. 


Synthetical  Researches  in  the  Sugar  Group.     E.  Fischer. 
Ber.23,2114. 

A  LECTURE  delivered  before  the  German  Chemical  Society, 
giving  a  complete  account  of  our  present  knowledge  con- 
cerning the  constitution  of  the  sugars  and  their  synthesis. 
All  the  work  has  been  published  and  is  contained  in 
papers  by  Fischer,  Kiliani.  Scheibler,  Maquenne,  Lowe, 
Tollens,  and  others,  the  greater  portion  of  which  has  been 
abstracted  in  the  last  few  volumes  of  this  Journal  and  that 
of  the  Chemical  Society. — A.  L   S. 


On  Sugars  richer  in  Carbon  from  d-Mannose.  Fischer 
*  and  l'assmore.  lier.  23,  2226—2239. 
The  authors  have  proceeded,  according  to  the  method  they 
have  already  indicated  (this  Journal,  1890,  638),  to  build  up 
from  mannose  sugars  containing?,  8  and  9  atoms  of  carbon 
and  which  they  have  called  mannobeptose,  mannoctose,  and 
mannononose,  and  the  corresponding  acids  heptonic,  octonic, 
and  nononic  acids,  and  the  corresponding  alcohols  heptitol 
nonitol,  from  their  synthesis  it  follows  that  all  these 
bodies  contain  a  normal  carbon  chain  and  the  sugars  are 
aldehydes. 

d-Mannoheptonic  acid  (mannose-carboxylic  acid),  de- 
scribed in  their  first  communication  (this  Journal,  1890, 638), 
they  have  obtained  in  quantity  from  vegetable  ivory 
shavings,  by  hydrolysing  with  sulphuric  acid,  acting  on  the 
solution  with  hydrocyanic  acid,  and  decomposing  the  amide 
with  baryta,  when  the  barium  salt  of  d-mannoheptonie  acid 
is  obtained,  which  is  purified  by  crystallisation;  the  barium 
removed  by  sulphuric  ueid  and  the  pure  acid  or  its  lactone 
crystallised".  The  acid  milts  at  175°  C,  and  by  heating  is 
converted  into  its  lactone  which  melts  at  148° — 150°  C. ;  its 
aqueous  solution  is  levo-rotatory  [a]  n  =   —  74'2  at  20°. 

d-Mannokeptose  is  prepared  by  reducing  the  d-manno- 
beplonie  lactone  with  sodium  amalgam,  the  solution  being 
kept  in  a  freezing  mixture,  and  just  acid  with  sulphuric 
acid.  When  the  reduction  is  complete  the  solution  is  made 
alkaline  with  soda,  filtered,  neutralised  with  sulphuric  acid, 


evaporated  to  a  syrup  on  the  water-bath,  and  added  to 
10  times  its  bulk  of  boiling  absolute  alcohol.  The  alcoholic 
mother-liquor  is  evaporated  to  a  syrup,  and  in  one  or  two 
days  the  sugar  crystallises  out;  this  cannot  be  easily 
purified  from  heptitol,  tin-  corresponding  alcohol,  except  by 
preparing  the  hydrazone  and  reconverting  this  into  the  sugar. 
It  crystallises  in  tine  needles  having  a  composition  corre- 
sponding to  the  formula  C;Hnt)7,  melting  point  134  — 135°; 
it  has  a  sweet  taste,  is  easily  soluble  in  water,  difficultly  in 
absolute  alcohol.  Its  aqueous  solutions  are  dextro-rotatory 
and   show    hi  rotation,    the   constant  value   i>  [a]„  =  68-G4. 

It  is  not  fermentable  with  yeast.  It  yields  a  hydrazone, 
l'-ll,i<  >„.  N  II  .<  ',-11-.  which  is  very  difficultly  soluble  in  water, 
melting  point  197  -  200°,andanosazone,  C7H12t  >6(N2HC6H5)2, 

melting  point  200°. 

Mannoheptitol  is  produced  b\  reducing  mannoheptose  by 
sodium  amalgam  in  acid  solution,  the  product  is  purified  by 
crystallisation  from  water  and  alcohol.it  melts  at  188°  C. 
It  forms  a  peiitaeetyl  derivative,  melting  point  119°.  A 
careful  comparison  of  it  with  the  naturally  produced  body 
perseit  (Maquenne,  Ann.  Chim.  l'hys.  [6],  19,  1)  showed 
that  they  were  identical.  The  authors  nave  converted  the 
natural  perseit  by  oxidation  into  the  above-described 
mannoheptose. 

d  Mannoctonic  acid  is  prepared  by  the  action  of  hydro- 
cyanic acid  on  mannoheptose  just  as  mannoheptonic  acid  is 
obtained  from  mannose.  Its  lactone  tastes  sweet,  melting 
point  107' — 170° C.  with  decomposition,  its  solution  is  Ievo- 
rotatory  [o]„  =  —  43- 58°  at  20°  C;  it  forms  a  hydrazide, 
melting  point  243°,  C18H1508.NsHsC6Hs. 

d-Mannoctose,  0'sHK,Os>  is  obtained  by  reduction  of  the 
above  acid  just  as  (/-mannoheptose  is  obtained  from  its 
corresponding  acid.  The  sugar  is  very  easily  soluble  in  water 
and  difficultly  in  absolute  alcohol.  It  tastes  sweet  and  does 
not  ferment  with  beer  yeast.  Its  aqueous  solutions  are  levo- 
rotatory  [a]D  =  —  3'3°  at  20°  C.  It  forms  a  difficultly 
soluble  hydrazone,  C8HlcO-.N2H.C6H5,  melting  point  212 
wilh  decomposition,  and  an  osazone,  C81  I,  ,t  >,,( ..VII .( (1H,.,);, 
melting  point  223Q  with  decomposition. 

d-Mannoctitid  is  obtained  by  the  reduction  of  the  above 
sugar;  it  is  only  slightly  soluble  in  water.  It  has  a  com- 
position expressed  by  the  formula  CgH180g,  melting  point 
258°  C. 

d-Mannonnnonic  acid  is  obtained  from  rf-mannoctose  in 
the  same  way  as  the  previously  described  acids  were 
obtained  from  the  corresponding  sugars.  Its  lactone, 
C9Hlf,0,„  melting  point  175s — 177 J  ('.  is  easily  soluble  in 
water  and  levo-rotatory  [a]„  =  —  41-0°.  It  forms  a  hydra- 
zide difficultly  soluble  in  water,  melting  point  254  C.  with 
decomposition. 

d-Mannononose,  CjH^O^,  is  obtained  by  reducing  the 
la-t  described  lactone.  It  melts  at  about  130  and  is  dextro- 
rotatory, having  [a]n  about  50°.  It  forms  a  hydrazone, 
(.',,!  I  ,„<  >„.  Nil .17,11 :),  difficultly  soluble  in  cold  water,  nulling 
point  223  with  decomposition,  and  an  osazone,  melting 
point  217  .  It  ferments  with  beer  yeast  as  easily  as  dextrose, 
which  it  in  many  ways  resembles. — A.  L.  !S. 


XVII.-BREWING,  WINES,  SPIRITS.  Etc. 

On  the  Purification  of  Raw  Spirit  and  Brandy  by  the 
Proa  »s  of  Traube  and  Bodldnder  ,•  a  Report  on  Expi  ri- 
ments  performed  to  test  the  Value  of  tin  I'roccss.  Zeits. 
f.  Spintusindustrie,  13,  70,  81,  91,  97. 

Foe  an  account  of  the  process,  sec  this  Journal,  1888,  7(12  ; 
1889,  559  and  995. 

The  experiments  consisted  in  the  determin-ttion  of  the 
alcohol,  fusel  oil.  and  potassium  carbonate  in  the  various 
layers  formed  in  the  apparatus,  and  also  in  the  determina- 
tion of  the  alcohol  and  fusel  nil  in  the  raw  spirit  and  distil- 
lates.   The  alcohol  was  determined  by  the  specific  gravity, 
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the  fusel  oil  by  the  chloroform  extraction  method,  and  the 
potassium  carbonate  by  titration.  The  distillate  was  usually 
divided  into  11  fractions  of  about  10  litres  each.  One  litre 
of  each  was  put  on  one  side  for  analysis,  aud  the  remainder 
of  the  first  nine  fractions  mixed  to  form  an  average  sample 
such  as  would  be  obtained  commercially.  As  the  distillation 
was  always  carried  on  until  the  whole  of  the  alcohol  had 
passed  over,  the  last  two  fractions,  being  very  poor  in 
alcohol,  were  not  added  to  the  average  sample. 

A  distillation  carried  on  in  this  way  gave  the  following 
result : — 


Raw  spirit 

Average  sample 

1st  10-litre  portion 

4th  10-litre  portion 

7th  10-litre  portion 

stli,  9th,  loth,  anil  11th  10-litre  portion 


Per  Cent.Yol 

ot  Alcohol. 


SO'  12 
75 '95 


Per  Cent.  Vol. 
of  Fusel  Oil. 


0-30.3 
0-171 
0-322 
0'210 
0'0S5 
0 


37  per  cent,  of  the  fusel  oil  has  thus  been  removed. 

As  in  the  Traube  procesSj  pure  spirit  and  potassium  car- 
bonate are  only  used  to  form  the  layers  in  the  last  stages, 
but  in  the  first  stages  raw  spirit  and  spirit  from  the  next 
vessel  in  the  series  is  used,  so  a  certain  quantity  of  fusel  oil 
must  be  introduced  at  each  operation.  The  difference 
between  the  amount  contained  in  the  alcohol  added  ami 
that  skimmed  off  previously  shows  the  net  gain  or  loss  of 
fusel  oil.     One  experiment  gave  the  following : — 


Formation  of  Layer. 

Alcohol. 

Fusel  Oil, 

1st 

Litres. 
+  1-130 

cc. 
+    7-t; 

2nd 

+ 

(>-sJ2 

+     8-2 

3rd 

+ 

1-338 

+     7-9 

4th 

- 

0-482 

-  W8 

5th 

+ 

0-028 

-  11--1 

0th 

+ 

0*039 

-   10-3 

7th 

- 

0-019 

-    12-0 

8th 

- 

1-333 

-  43-5 

9th 

- 

0-782 

-   240 

Total 

+ 

0-G92 

-   88-3 

That  is,  although  in  the  first  three  operations  there  was  a 
gain  of  fusel  oil,  on  the  whole  the  total  loss  was  88-3  cc. ; 
in  the  raw  spirit  there  was  0-303  per  cent.  vol.  of  fusel  oil, 
i.e.,  in  the  quantity  used  257  "5  cc.  fusel  oil,  so  that  34-3  per 
cent.  vol.  fusel  oil  had  been  removed.  Other  experiments 
gave  similar  results. 

Experiments  were  then  made  with  the  improved  process, 
whereby  a  sharper  separation  of  the  layers  was  obtained, 
and  the  distillation  was  made  with  aud  without  a  column. 
First  runnings  and  after  runnings  were  also  separated,  and 
the  average  sample  taken  only  of  the  middle  fractions. 

Experiment  without  a  Column. — Thirteen  layer  formations. 
A  first  running  and  10  fractions  obtained  by  distillation. 
The  average  sample  was  taken  of  the  first  six  and  half  of 
the  seventh  fractious ;  the  other  half  of  the  seventh  and 
eighth  was  used  in  forming  a  layer  in  a  succeeding  operation, 
the  ninth  and  the  first  runnings  was  put  on  one  side  with 
other  impure  portions,  and  the  10th  was  thrown  away. 

The  raw  spirit  contained 0-114  per  cent.  vol.  of  fusel  oil. 

The  first  runnings  contained  0*157  „  „ 

The     average     sample    (as 

above)  contained  .........  0*033  „  „ 


and  contained  20  per  cent,  of  the  fusel  oil  and  76  per  cent, 
of  the  alcohol  present  in  the  raw  spirit. 

If  the  whole  of  the  distillation  fractions  are  taken  for' the- 
average  sample,  the  amount  of  fusel  oil  contained  by  it  is 
55  per  cent.,  and  the  amount  of  alcohol  nearly  100  per  cent, 
of  that  contained  in  the  raw  spirit. 

Experiment  with  a  Column. — Thirteen  layer  formations. 
The  first  runnings  were  3  litres  (the  amount  of  raw  spirit 
was  95  litres).  The  next  seven  10-litre  fractions  formed 
the  average  sample,  aud  the  rest  the  last  runnings. 

The  raw  spirit  contained 0-127  per  cent.  vol.  of  fusel  oil. 

The  first  runnings  contained. .  0*037           „ 

The  average  sample  contained  0              „ 

The  last  runnings  contained  ..  1*314            „ 

The  composition  of  the  whole  of  the  distillate  showed 
that  there  had  been  a  loss  of  only  7  per  cent,  of  fusel  oil 
and  S  per  cent,  of  alcohol,  but  that  hy  the  use  of  the  column 
the  whole  of  the  fusel  oil  was  retained  in  the  first  and  last 
portions  of  the  distillate,  and  there  was  a  loss  of  20  per  cent, 
of  alcohol.  The  result  of  all  the  experiments,  then,  appear 
to  be  that  the  process  of  Traube  does  not  fulfil  its  purpose. 

—A.  L.  S. 


A  New    Vegetable  Ferment.     W.  Sigmuud.     Monatsh.  H 

272—276. 
A  paper  has  recently  been  read  before  the  Akademie  der 
Wissenschaften  at  Vienna  in  which  the  author  states  that 
he  has  isolated  an  albuminous  substance  from  the  aqueous 
extract  of  rape  seed,  which  has  a  specific  action  on  fats, 
especially  olive  oil,  decomposing  them  and  liberating  fatty 
acids.  When  its  action  was  compared  with  that  of  ordinary 
egg  albumen,  it  was  found  that  0-52  grm.  liberated 
9  ■  G  mgrms.  of  oleic  acid  as  against  1  *  1  mgrms.  given  by 
the  latter.  From  this  it  appears  to  be  a  true  ferment  capable 
of  decomposing  fats. — li.  11. 


The  Examination  ami  Valuation  of  Spirits.  W. 

Zeits.  Anal.  Chem.  29,  283—317. 

See  under  XXIII.,  page  975. 


Fres 


On  some  Essences  used  for  Strengthening  Spirituous 
Liquors  and  Ripening  Artificial  Brandies.  E.  Foleske. 
Proceedings  of  the  Imperial  Board  of  Health  (Russia) 
1890,  294. 

Examination  of  the  Essences.  —  Taste  and  smell,  the 
latter  especially  when  the  essence  is  evaporated  over  the 
water-bath,  will  detect  many  ethers,  also  fusel  oil,  acetic 
acid,  vanillin,  &c.  If  the.  essence  contains  much  alcohol 
dilution  with  an  equal  bulk  of  water  will  make  it  turbid, 
from  separation  of  oils  or  resins  if  they  be  present.  Dilution 
of  the  essence  with  water  till  it  contains  10  per  cent,  alcohol 
and  subsequent  shaking  with  ether  or  chloroform  will  extract 
many  substances,  and  these  may  be  detected  by  evaporating 
the  ether  by  a  stream  of  cold  air. 

100 — 300  cc.  of  the  essence  (diluted,  if  necessary,  to 
contain  about  30  per  cent,  of  alcohol)  is  distilled  over  wire 
gauze  till  about  80  per  cent,  of  distillate  (I.)  is  obtained, 
and  a  residue  (II.)  left.  This  distillate  will  contain  the 
alcohol,  volatile  ethers,  ethereal  oils,  fusel  oil,  part  of  the 
cenanthic  ether  and  volatile  acids ;  when  it  reacts  acid  it  is 
neutralised  with  decinormal  potash  and  phenolphthalein, 
redistilled,  and  the  residue  mixed  with  residue  II. 

The  neutral  distillate  is  heated  in  a  reflux  apparatus  with 
2—4  grms.  of  potash  for  2|  hours  and  distilled  (distillate  a, 
residue  •*■).  This  distillate  is  made  up  to  the  original 
volume  with  water  and  serves  for  determining  the  alcohol 
aud  the  fusel  oil  by  Hose's  chloroform  method.  The 
chloroform  extract  will  contain  any  unsaponifiable  ethereal 
oils  which  may  be  present,  as  well  as  the  fusel  oil;  it  is 
washed  with  water  and  quickly  evaporated  in  a  stream  of 
cold  air  ;  oily  drops  will  be  left  on  the  surface  of  the  water, 
and  these,  if  fusel  oil  be  present,  will  smell  strongly  thereof 
aud  will  give   Uffelmaun's  methyl-violet  reaction.     A  very 
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small  quantity  of  fusel  oil  will,  htfwever,  evaporate  with  the 
chloroform  and  the  smell  of  the  ethereal  oil  will  become 
evident. 

Residue  b  will  contain  the  potassium  sail-  derived  from 
tin-  ethereal  salts ;  the  corresponding  acids  may  be  liberated 
by  distilling  with  phosphoric  acid  ami  strain;  if  oenanthic 
ether  was  present  some  capric  ami  caprylic  acids  will  be 
obtained  lure,  but  most  of  them  will  be  in  residue  II. 
To  determine  tin-  oenanthic  ether  the  essence  must  be 
directly  saponified,  distilled,  and  the  residue  distilled  with 
phosphoric  acid.  The  solid  (capric  and  caprylic)  acids 
arc  filtered  from  the  distillate,  dissolved  in  alcohol,  and 
titrated;  again  liberated,  dissolved  in  ether,  evaporated, 
and  weighed.  The  lower  acids  in  the  filtrate  are  titrated 
with  baryta,  evaporated  to  dryness,  and  weighed;  it  the 
barium  salts  are  not  less  than  0"2  grin,  the}  may  he 
separated  by  absolute  alcohol  after  Luck  (Zeits.  Anal.  ( 'hem. 
10,  185),  ami  the  formic  acid  determined  by  mercuric 
chloride  or  Mienair's  bichromate  method  (Zeits.  Anal. 
Cheni.  12,  398). 

The  cinnamic  and  benzoic  acids  an1  extracted  together 
with  the  capric  ami  caprylic  acids  from  the  distillate 
containing  the  latter,  by  ether.  All  are  converted  into  the 
potassium  salts  and  the  fatty  acids  thrown  out  by  calcium 
chloride:  the  filtrate  is  evaporated  when  the  sparingly 
soluble  calcium  cinuamate  separates. 

The  acids  found  in  residue  b  will  serve  for  the  estimation 
of  the  rest  of  the  ethereal  salts. 

Residue  II.  will  smell  of  vanillin  if  this  be  present  ; 
shaking  with  ether  and  treatment  with  sodium  bisulphite, 
after  Ticmaiiifs  and  llaarmann's  method,  will  extract  the 
vanillin.  The  residue  from  this  ether  extract  will  coutain 
resins,  such  as  capsicum,  balsam  of  Peru,  and  spices. 
Sugar  and  caramel  can  be  detected  by  tasting  residue  II. 
A  tenacious  froth  produced  by  shaking,  and  an  astringent 
irritating  after-taste  indicate  saponin. 

The  following  table  shows  the  results  given  in  the 
paper  :  — 
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PATENTS. 

Improvements  in   or  Relating  to  a   Process  for  the  Sac- 
charification   and   Fermentation   of  Amylaceous  if  otter. 

W.  1'.  Thompson,  Liver] 1.     From   La  Societe  Generate 

di    Maltosa,  Brussels,  Belgium.     Eng.  Pat.  16,093, 1  'ctober 
12,  1889.     id. 

The  use  of  ammonium  or  sodium  fluorides  or  the  double 
potassium  sodium  fluoride  is  recommended  in  saccharification 
or  fermentation  as  an  antiseptic.     A  quantity  about  20 grms. 

per  hectolitre  is  suitable.  Almost  any  other  fluoride  may 
lie  used  for  the  same  purpose. — A.  L.  S. 


An  Improved  Process  for  Manufacturing  Non-alcoholic 
Wine,  and  for  Utilising  u  By-product.  K.  Dean, 
Hastings.     Eng.  Pat.  16,105,  October  12,  1889.    id. 

Grapes  are  placed  in  a  boiler  and  heated  to  212  I'.  The 
juiee  is  separated  from  the  skin  and  stones,  boiled,  a  little 
gum  arable  added,  put  into  hot  bottles,  and  hermetically 
sealed  up. 

The  stones  are  separated  from  the  skin,  which  is  chopped 
up  anil  made  into  jam  in  the  usual  way. — A.  I..  S. 


Novel  Construction  or  Arrangement  of  Condensing  Cylin- 
ders used  for  Aerating  Mull  and  other  Liquors. 
1).  Wickham,  Ware.  Eng.  Pat.  16,556,  October  19, 
18S9.     6<i. 

The  apparatus  consists  of  a  cylinder  with  moveable  ends, 
each  having  a  packing  joint  which  are  kept  in  gas-tight 
contact  with  the  cylinder  by  long  bolts  arranged  <  n  the 
outside  of  the  cylinder  from  one  head  to  the  other.  This 
arrangement  is  very  easy  to  clean.  The  agitator  shaft  passes 
through  the  end-  and  is  turned  by  a  handle  outside.  The 
interior  is  tinned  or  silvered.  To  use  the  apparatus  carbonic 
acid  and  the  liquor  to  be  carbonated  is  pumped  into  the 
cylinder  until  the  necessary  pressure  is  reached,  the  liquor 
stirred  by  the  agitator  and  bottled  by  any  suitable  machine. 

—A.  L.  S. 


•  Containing  grape  sugar,  7'lu;  cane  sugar, 9'OOj  ash.  0-96. 

—  A.  G.  1!. 


An  Apparatus  for  Cooling  and  Aerating  Hot  Worts  for 

the  Production  »/'  Malt  Liquors.    M.  Hanford,  Boston, 
I  .S.A.     Eng.  Pat.  4982,  March  31,  1890.     V,l. 
By   converting  hot  wort  into  a   fine  spray  and   allowing  the 
spray  to  fall  a  short  distance   through  the  air  of   the  cooling 

room  on  to  the  cooler,  it  is  quickly  aerated  and  cooled. 
Aii  apparatus  for  the  purpose  consists  of  a  vertical  tube 
with  a  conical-shaped  deflector  fitted  to  its  end,  leaving 
a  small  annular  space  between  the  end  of  the  tube  ami  the 
deflector  though  which  the  wort  flows  being  converted  into 
a  fine  spray  thereby.  This  annular  opening,  if  regulated  to 
he  of  the  correct  size  at  the  commencement,  soon  ceasea 
to  act  properly  owine-  to  an  accumulation  of  gummy  matter, 
&c.  For  the  purpose  of  preventing  this,  the  conical  de- 
flector is  fastened  to  one  end  of  a  lever  pivoted  in  the 
centre,  and  to  the  other  end  of  the  lever  a  weight  is  fixed 
so  that  at  the  commencement  of  the  operation  the  aper- 
ture is  of  the  correct  size.  If  the  aperture  become  too 
small  by  an  accumulation  of  gummy  matter,  the  pressure 
exerted  on  the  deflector  by  the  liquid  will  be  greater,  and 
the  consequence  will  he  that  the  deflector  will  he  forced 

further  away  from  the  end  of  the  tube  and  the  annular 
space  be  enlarged  to  the  correct  dimensions.  In  order  that 
the  deflector  shall  not  stick,  there  isastop  which  prevents 
it  coming  too  close  to  the  end  of  the  tube.  A  cord  is 
attached  to  the  lever  so  that  by  pulling  it  the  annular 
aperture  may  be  temporarily  enlarged  for  flushing. 

—A.  1,.  S. 
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A  New  or  Improved  Process  for  Preventing  and  Arresting 
the  Development  of  Acids  during  the  Process  of 
Malting  Barley  or  other  Malted  Cereals,  such  as  Rye, 
Oats,  or  Wheat,  and  the  Storage  of  the  same  after 
lairing  been  Malted,  and  in  the  Infusion  whilst 
Man  rating  or  Infusing  Malted  Barley,  for  the  Manu- 
facture of  Concentrated  Extract  of  Malt,  or  for  Ale 
Brewing  Purposes,  or  for  the  Manufacture  of  Malt 
Vinegar.  W.  Paterson,  Glasgow.  Eng.  Pat.  6337, 
April  25,  1890.     6d. 

The  finest  barley  is  chosen  ami  malted  as  usual,  except 
that  all  water  used  is  made  alkaline  by  potassium  or  sodium 
carbouate,  or  kept  neutral  by  finely-divided  calcium  car- 
bonate. The  malt  is  stored  in  air-tight  iron  tanks  which 
are  tilled  with  carbonic  acid  gas.  The  malt  when  required 
for  use  is  ground  in  the  usual  way  and  mashed  in  a  tub 
from  which  either  the  air  is  exhausted  by  a  vacuum  pump 
or  displaced  by  carbonic  acid.  The  mash,  if  required  for 
the  manufacture  of  malt  extract,  is  neutralised  with  sodium 
carbonate  or  bicarbonate,  the  wort  filtered  and  evaporated 
in  vacuo,  the  access  of  air  to  the  wort  at  any  stage  being 
prevented. — A.  L.  S. 


XVIII  -CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(A.)— CHEMISTRY  OF  FOOD. 

PATENT. 

Improvements  in  Apparatus  fir  Sterilising  Milk  and  other 
Liquids,  and  for  Drawing  off  or  Decanting  the  same. 
G.  T.  Kedfcrn,  London.  From  J.  F.  H.  Gronwald, 
E.  H.  C.  Oehlmanu,  and  G.  II.  Xeuhauss,  Berlin, 
Germany.     Eng.  Pat.  11,554,  July  23,  1890.     6</. 

Two  or  three  forms  of  the  apparatus  are  described,  but  the 
following  are  the  essential  points  common  to  all  of  them. 
The  milk  or  other  liquid  is  run  into  a  number  of  chambers 
or  vessels,  which  by  their  peculiar  shape  or  arrangement 
offer  a  very  large  heating  surface,  so  that  the  milk  can 
be  rapidly  heated  to  the  desired  temperature,  and  the 
risk  of  its  browning  avoided.  These  vessels  are  enclosed 
in  a  large  heating  chamber,  into  which  steam  can  be 
admitted,  the  pressure  of  the  latter  being  regulated  by  a 
suitable  valve.  The  vessel  which  is  eventually  to  receive  the 
milk  is  situated  outside  the  chamber,  and  is  connected  with 
the  milk  vessels  by  means  of  a  pipe.  Air  can  enter  or  escape 
from  it  only  by  means  of  an  air-filter.  Before  admitting 
the  sterilised  milk,  this  vessel  is  sterilised  by  blowing  steam 
through  it.  Connexion  with  the  external  air  is  then  cut 
off  by  closing  various  taps,  the  steam  condenses,  a  vacuum 
is  formed,  and  the  milk  is  then  admitted  without  coming  in 
contact  with  the  air. — 1".  W.  T.  K. 


(.B.)— SANITARY  CHEMISTRY. 

The  Pollution   and    Spontaneous   Purification  of  Hirers. 
Chem.  Zeit.  14,  855. 

At  the  annual  meeting  of  the  German  Society  of  Gas  and 
Water  Engineers,  Professor  v.  Pettenkofer  read  a  paper 
with  the  above  title. 

No  general  statements  can  be  made  with  regard  to  the 
spontaneous  purification  of  rivers,  but  each  case  must  be 
considered  on  its  own  merits.  The  great  bulk  of  the 
sewage  of  Munich  is  conducted  direct  into  the  Isar.  This 
is  not  considered  to  have  any  prejudicial  effects  on  the 
inhabitants  living  on  the  banks  of  the  river  below  Munich. 
The  example  of  Rome,  the  sewage  of  which  has  run 
into  the  Tiber  for  more  than  2,000  years,  is  quoted  as 
upholding  this  opinion  ;  it  is  also  stated  that  the  sewage  of 
Hamburg  has  run  into  the  Elbe  for  the  last  40  years,  and 
yet    the    water    at    Altoua    (40  miles    below   Hamburg)    is 


drinkable.  The  amount  of  organic  matter  introduced  into 
the  river  by  the  Munich  sewage  amounts  to  6  ingrms.  per 
litre,  and  this  is  considered  as  insufficient  to  be  hurtful. 
With  respect  to  the  danger  which  arises  from  the  presence 
of  pathogenic  bacteria,  it  is  known  that  for  long  the 
effluvia  from  hospitals  and  slaughter-houses  has  been 
allowed  to  pass  direct  into  various  rivers  without  ill  effects, 
it  is  probable  that  these  organisms  do  not  find  proper 
nourishment  in  the  water,  and  are  not  able  to  hold  their 
own  in  the  struggle  for  existence,  against  the  more 
numerous  harmless  bacteria.  The  spontaneous  purification 
of  rivers  probably  depends  more  on  the  velocity  of  the 
current  than  the  volume  of  the  water.  It  i^  probably 
unnecessary  in  many  cases  to  pass  the  sewage  through  the 
land  first,  as  under  most  circumstances  it  would  do  no 
harm  if  allowed  to  flow  directly  into  the  river. — A.  L.  S. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Synthesis  of  Homopiperidinic  Acid  and  Piperidinic  Acid 

S.  Gabriel.  Ber.  23,  1767—1773. 
By  oxidising  acid  derivatives  of  piperidine  and  decomposing 
the  oxidation  products  with  hydrochloric  acid,  Schotten 
obtained  homopiperidinic  acid,  C5HuN02,  which  he  proved 
to  have  the  constitution  of  a  5-amidovalerianic  acid, 
NH,.CH.,.CHo.CH.,.CH.,.COOH,  and  piperidinic  acid, 
C4H9N02. 

The  author  has  succeeded  in  preparing  homopiperidinic 
acid  synthetically,  in  the  manner  described  below,  and  has 
also  proved  that  piperidinic  acid  is  7-aniidobutyric  acid, 
NH2.CH2.CH2.CH2.COOH. 

Ethyl-y-phthalimidopropylmalonate — ■ 

/CO 
C6H4  /         \  N.  CHo .  CHo .  CH3 .  CH(COOC3H5)2 

can  be  obtained  by  heating  the  sodium  derivative  of  ethyl 
malonate  with  bromopropylphthalimide  in  alcoholic  solution. 
The  mixture  is  boiled  for  an  hour,  the  alcohol  and  the 
unchanged  ethyl  malonate  distilled  with  steam,  and  the 
residual  oil  separated  or  extracted  with  ether;  the  product 
thus  obtained  is  dissolved  in  boiling  light  petroleum,  from 
which  it  separates  after  some  time  in  compact  crystals, 
melting  at  46° — 48°.  When  this  compound  (5  grms.)  is 
heated  at  180D' — 190'  for  three  hours  with  hydrochloric  acid 
of  sp.  gr.  1'  13  (25  cc.)  it  is  decomposed  into  ethyl  chloride, 
carbonic  anhydride,  phthalic  acid  and  the  hydrochloride  of 
homopiperidinic  acid  (5-amidovalerianic  acid)  ;  the  amido- 
acid  thus  obtained  is  identical  with  the  compound  prepared 
by  Schotten  from  benzoylpiperidine. 

When  the  hydrochloride  of  piperidinic  acid,  prepared 
from  piperylurethane  by  Schotten's  method  (Ber.  16,  643). 
is  converted  into  the  free  acid,  and  a  crystal  of  7-amido- 
butyrie  acid  placed  in  its  saturated  solution  in  alcoholic 
ether,  a  colourless  crystalline  powder,  which  shows  all  the 
properties  of  7-amidobutyric  acid,  is  obtained ;  piperidinic 
acid  is,  therefore,  identical  with  y-amidobutyrie  acid. 

Schotten  drew  attention  to  the  fact  that  although  8-amido- 
valerianic  acid  is  harmless,  its  anhydride,  piperidone,  is  a 
powerful  poison  ;  he  also  showed  that  piperidinic  acid  has 
no  poisonous  properties.  The  author  has  found  that 
pyrrolidone,  the  anhydride  of  piperidinic  acid,  has  a 
poisonous  action  very  similar  to  that  of  piperidine. 

— F.  S.  K. 


( '/inversion  of  Tropidine  into  Tropine.     A.  Ladenburg. 
Ber  23,  1780—1781,  and  2225. 

When  tropidine  is  treated  with  hydrobromic  acid  in  the  cold 
it  yields  small  quantities  of  a  base  which  is  not  volatile 
with  steam,  and  which  forms  a   crystalline  platino-chloride 
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containing  the  same  percentage  of  platinum  as  the  corre- 
sponding salt  of  tropine;  only  a  very  small  quantity  of  this 
non-volatile  base  is  produced,  most  of  the  tropidine  re- 
maining unchanged,  but  when  the  reaction  is  carried  out  at 
a  higher  temperature  a  better  yield  is  obtained. 

'Jin-  product,  prepared  in  this  way,  decomposes  on 
distillation  and  seems  to  contain  bromine  ;  when  freed  from 
halogen  by  means  of  silver  oxide  it  yields  a  strong  base 
which,  on  treatment  with  tropic  arid  and  hydrochloric  acid, 
gives  a  solution  showing  all  the  properties  of  atropine,  and 
possessing  like  the  latter  a  mydriatic  action. 

Further  experiments  have  shown  (Ber.  23,  2225)  that 
the  base  prepared  in  the  cold  is  in  fact  identical  with 
tropine;  its  platino-chloride  resembles  that  of  tropine  very 
closely  and  has  practically  the  same  melting  point ;  it  also 
forms  a  sparingly  soluble  cadmio-iodide  and  a  deliquescent 
hydrochloride. — F.  !■<.  K. 


Oil  of  Nutmeg  and  Oil  of  Mace.  V.  W.  Semmler. 
Ber.  23,  1803—1810. 
Oil  of  mace,  which  consists  essentially  of  terpenes,  has 
been  shown  by  Wallaeh  (this  Journal,  1889,635)  to  contain 
pinene  and  dipentene.  ( >il  of  nutmeg  has  been  investigated 
1>\  Gladstone,  Wright,  and  others,  and  lias  been  found  to 
contain  two  terpenes,  C10H16,  a  very  little  cymene,  and  an 
oil  (myristicol),  boiling  at  212c — '220°,  to  which  Gladstone 
assigned  the  composition  C10HuO,  and  Wright  the  com- 
position C1(,H1G0  ;  the  latter  also  obtained  from  the  oil  a 
liquid  of  the  composition  C^H^CX,,  boiling  at  260° — 290°, 
whilst  a  solid  stearopten  myristiein  which  was  isolated  by 
John  was  proved  by  Fliiekiger  to  be  myristic  acid. 
According  to  Wright,  oil  of  nutmeg  also  contains  a  non- 
volatile resin  of  the  composition  C40H56O6. 

The  results  of  previous  investigators  being  in  many 
cases  either  doubtful  or  self-contradictory,  the  author  has 
commenced  an  examination  of  these  two  oils. 

Oil  of  nutmeg,  as  obtained  from  Schimmel  and  Co.,  is 
colourless  and  transparent  and  has  a  specific  gravity  of 
0'8611  at  15°;  it  consists  of  a  mixture  of  various  terpenes 
and  does  not  contain  cymene,  myristicol,  or  any  oils  of  high 
boiling  point. 

Oil  of  mace,  from  the  same  firm,  has  a  specific  gravity 
of  0-9309  at  14°,  and  gives  a  green  colouration  with  an 
alcoholic  solution  of  ferric  chloride;  on  cooling  it  to  —10° 
no  solid  substance  is  deposited.  On  fractional  distillation 
under  a  pressure  of  10  mm.,  53  per  cent,  passes  over  below 
71°  j  this  fraction  consists  of  terpenes  and  contains  pinene 
and  dipentene  as  was  shown  by  Wallaeh  (loc.  eit.).  The 
portion  passing  over  between  71°  and  114°,  which  forms 
15  per  cent,  of  the  whole,  should,  according  to  Wright, 
contain  the  myristicol  C10H16O,  but  it  has  not  yet  been 
investigated.  The  remaining  31  per  cent,  (which  has  not 
been  distilled)  is  practically  identical  with  an  oil  that  is 
sold  as  "  High-boiling  portions  of  oil  of  mace."  This 
commercial  article  is  yellow,  gives  a  green  colouration  with 
alcoholic  ferric  chloride,  and  contains  myristiein  (sec  belov,  i. 
which  is  deposited  in  small  quantities  on  cooling  to  —17'; 
the  specific  gravity  of  the  oil  is  1-1303  at  14',  and  it 
dissolves  in  concentrated  sulphuric  acid,  yielding  a  clear  red 
solution.  Under  a  pressure  of  10  mm.  it  begins  to  boil  at 
124°,  and  on  fractional  distillation  the  distillate  is  resolved 
into  at  least  two  substances,  but  when  carefully  distilled 
over  excess  of  sodium,  under  reduced  pressure,  a  colourless 
highly  refractive  oil  passes  over  at  112 — 149'(10mni.) 
and  solidities  on  cooling  to  a  colourless  crystalline  mass. 
This  crystalline  substance  has  the  molecular  formula 
CijHMOa,  and  is  named  by  the  author  myristiein.  It  has 
an  odour  of  nutmeg,  melts  at  30-25  ,  and  has  a  specific 
gravity  of  1  ■  1501  at  25°  ;  on  distillation  over  zinc  (lust  it 
yields  benzene,  showing  that  it  is  an  aromatic  compound. 

Dibromomyristicin,  l'l:ll,  ,l!r..(  >;,  is  obtained  when  myris- 
tiein is  treated  with  bromine  in  carbon  tetrachloride  solution 
until  the  bromine  ceases  to  be  rapidly  absorbed.  It 
crystallises  from  boiling  light  petroleum  in  colourless 
needles  and  melts  at  105°. 

( lil  of  mace  contains  about  22  per  cent,  of  myristiein. 

— ]•'.  S.  K. 


Coniceines.    E.  Lellmann.    Her.  23,  2141—2112. 

a-CONICElNE  can  be  prepared,  according  to  Hofmann,  (1) 
by  treating  conydrine  with  hydrochloric  acid  ;  (2)  by  the 
elimination  of  hydriodic  acid  from  the  iodocouiiue  obtained 
by  the  action  of  hydriodic  acid  on  conydrine  ;  and  (3)  by 
the  action  of  sulphuric  acid  on  the  bromoconiiue  in  which 
the  bromine  atom  is  in  combination  with  nitrogen. 

The  author's  experiments  have  shown  that  these  three 
methods  all  yield  different  coniceines,  that  prepared  by  the 
first  method  being  probably  the  o-compound.  The  bases 
obtained  by  the  second  and  third  methods,  which  are  named 
€-  and  S-coniceitne  respectively,  resemble  the  o-compound  in 
sonic  respects,  but  differ  from  it  in  others.  a-Coniceine, 
for  example,  boils  at  158°,  and  is  hygroscopic  ;  5-  and 
e-cnniceine  boil  at  158:  and  150' — 151  respectively,  and 
are  not  hygroscopic.  8-Coniceine  is  levo-rotatory  (  —  7'  48'), 
the  e-base,  on  the  other  hand,  is  dextro-rotatory  (42  >. 
The  hydrochloride  of  the  e-base  is  very  deliquescent,  and 
that  of  the  a-compound  moderately  so,  but  the  salt  of  the 
S-base  is  stable  in  the  air.  The  picrate  of  u-conice'ine  melts 
at  224  ,  that  of  the  S-base  at  226  .  and  that  of  the  e-bast  at 
223°— 224  ;  the  aurochlorides  melt  at  196°— 198  ,  807  , 
and  178  respectively,  but  the  salt  of  the  E-base  does  not 
decompose  at  its  melting  point,  whilst  that  of  the  S-base 
undergoes  slight,  and  that  of  the  a-liase  very  considerable 
decomposition. — F.  S.  K. 


The  Constitution  of'  Apinl  and  of  its  Derirutices.  G. 
Ciamician  and  P.  Silber.  Ber.  23,  2283—2295. 
Previous  investigations  of  the  authors  have  pointed  out 
the  analogy  of  apiol  to  safrol  and  methyl  eugenol  (this 
Journal,  18"88,  399  and  583  ;  and  1S89,  1007).  The  present 
paper  is  a  continuation  of  these  researches,  isapiol,  when 
oxidised  by  potassium  permanganate  in  alkaline  solution, 
behaves  like  all  similarly  constituted  bodies,  yielding,  in 
addition  to  apiolic  acid,  a  kctonie  acid.  The  latter  is  easily 
separated  from  apiolic  acid,  owing  to  its  ready  solubility 
in  water. 

When   reduced  by   sodium   in   alcoholic   solution,  isapiol 
behaves  like  isosafrol,  two  products   resulting — a  dihydro- 
isapiol,  C13HiC04,  and  a  monovalent  phenol,  t  "j ,  1 1 , ,,t  >:i.     The 
dihydro-derivative    is    separated   from   the   product    of    the 
reaction    by    treatment    with    water,    when    it    rises    to  the 
surface   and   can    be    filtered   off   and   reerystallised   from 
alcohol,  or  be  purified  by  distillation.    The  alkaline  filtrate  is 
extracted  with  ether  after  distilling  off  the  alcohol,  when 
the  phenol  is  obtained  as  a  thick  yellow  oil,  boiling  at  277  — 
278°.     It  has  the  following  constitution  ; — 
f  OH 
C„hJ  (OCH3)3 
I  C3H, 

Whilst  isapiol  and  isosafrol  are  readily  reduced  as 
shown,  apiol  and  safrol  an-  practically  unacted  upon  by 
sodium  in  alcoholic  solution. 

Ginsberg  has  shown  (this  Journal,  IS8S,  ,'.s;l)  that 
isapiol  when  treated  with  bromine  yields  a  tribromo- 
derivative,  two  of  the  bromine  atoms  of  which  arc  removed 
by  treatment  with  zinc  dust  in  alcoholic  solution,  whilst  tiie 
third  remains  unchanged.  A  monoliromo-dcrivative  results. 
By  treating  isapiol  in  ethereal  solution  at  —IS  with 
bromine,  a  dibromo-isapiol  is  formed,  which  melts  at  75  . 
The   dibromo-isapiol    is    decomposed    by  boiling    water; 

treated  with  zinc  dust  in  alcoholic    solution,  an   oily  product 
is  formed  which  appears  to  differ  from  isapiol. 

The  authors  have  previously  shown  that  apion  is  the 
dinietnyl-nicthyleiic  ether  of  a  tetrahydroxyphenol  apionol, 
and  have  succeeded  in  preparing  apionol  tetramethylether. 
(this  Journal,  1889,  1007).  The  four  substituting  groups 
in  this  ether,  and  therefore  also  in  apionol,  appear  te> 
have  tlic  relative  positions  1,  2,  3,  4,  whence  apionol  would 
have  the  constitution — 

(111 

\  OH 

,(>,. 
(HI 
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The  two  unsuhstituted  hydrogens  are  consequently  in  the 
1  :  2  position.  The  former  is  obtaiued  by  treating  apion  in 
glacial  acetic  acid  solution  with  nitric  acid  at  —  18',  and 
forms  yellow  needles  which  melt  at  117° — 118',  and  which 
are  reduced  to  the  latter  by  means  of  tin  and  hydro- 
chloric acid.  Diamido-apion  forms  prisms  which  melt  at 
119°,  and  yields  azines  with  both  di-acetyl  and  with 
di-benzil. 

A-  to  the  constitutional  formula  of  apiol  itself,  it  is 
evidently  derived  from  1,  2,  3,  -1,  tetrahydroxyphenol. 

Eykmann    (Ber.   23,  857)  has   shown  that  the  difference 

between  apiol  and  isapiol  is   due  to  the  different  structure 

of  the  C3H5  group — the  former  containing  the   allyl  group 

-CH2  —  CH  =  CH,,   and  the   latter  the  propenyl  group — 


Laurene.     E.  Uhlhoru.     Ber.  23,  2346— 2349. 

The  author  has  studied  the  products  obtained  when  Japan 
camphor  is  distilled  with  chloride  of  zinc,  with  a  view  of 
clearing  up  the  conflicting  statements  as  to  the  nature  of  the 
hydrocarbons  formed.  He  finds  that  the  fraction  boiling 
between  180'— 195' contains  two  ethylxyleues.  The  ortho 
body — 

[CH3.CH3.0,H5  =  1  :2:4J 

and  the  para  body — 

[CH3.aH3.CH3  =  1:2:4] 

the  fraction  from  185"' — 187'  probably  contains  the  ethyl- 
meta-xylene — 

[CHj.CH3.C3H5  =  1:3:4]. 
Several  derivatives  of  these  hydrocarbons  are  described. 

— C.  A.  K. 

Propylxylenes.     E.  Uhlhoru.     Ber.  23,  2349—2351. 

Propylortkoxylene  [CH3  CH3.C3H7  =  1:2:4]  prepared  by 
Fittig's  method  from  mouobromo-o-xylene  and  propyl 
bromide,  boils  at  209'  and  remains  liquid  at  —  20°.  Its 
sulphouic  acid  forms  thin  needles  and  yields  characteristic 
barium,  magnesium  and  sodium  salts.  The  sulphamide, 
sulphanilide,  and  tribromo-propyl-xylene  are  described. 
The  hydrocarbon  yields  para-xylic  acid  (melting  point  162  ) 
on  oxidation. 

Propyl-meta-xylene  [CH3.CH3.C3H;  =  1:3:4]  boils  at 
20S° — 208-5°,  and  remains' liquid  at  —  20s.  Similar  deri- 
vatives to  the  above  are  described,  also  the  trinitro  derivative 
of  the  hydrocarbon.  On  oxidation  xvlie  acid  (melting  point 
126  )  results. 

Propyl-para-xylene  [CH3.C3H7.CH3  =  1:2:4]  boils  at 
206°— 207' and  remains  liquid  at  —20'.  Similar  derivatives 
to  the  above  are  again  described. 

The  isopropylxylenes  could  not  be  prepared  directly  by 
Fittig's  method,  but  the  meta  produet,  isopropyl-meta-xylene 
[CH3.CH3. CH(CH3)2  =  1:3:4]  was  obtained  from  iso- 
propylbenzene  by  converting  this  into  the  mono-bromo- 
derivative  and  then  substituting  the  bromine  in  the  resulting 
monobromoparaisocymol  by  methyl.  The  hydrocarbon 
boils  at  194° — 195°  ;  its  sulphonic  acids  and  salts  thereof 
are  described,  also  the  sulphamide,  sulphanilide,  tribromo- 
and  trinitro  derivatives. — ('.  A.  K. 


Milting  Points  of  Quinine,  Cinchonidine,  and  their 
Isomerides.  O.Hesse.  Aunalen,  258,  133— 1 1 1. 
The  author  has  repeated  his  determinations  of  the  melting 
points  of  these  substances  (Ann.  135,  327;  176,  207) 
using  Roth's  apparatus  (Ber.  19,  1970;  this  Journal,  1886, 
617).  Anhydrous  quinine  obtained  by  drying  the  trihydrate 
over  sulphuric  acid  and  heating  to  115"  or  120°,  melts  at 
171-2' — 172',  when  obtained  by  heating  the  benzene  com- 
pound C20H„4X„Oo.C6H6  to  120°,  it  melts  at  171-6°— 172°. 
The  anhydrous  isomeride  formed  by  the  prolonged  heating 
of  solutions  of  quinine  in  dilute  alcohol,  &c.  at  30',  and 
which  may  be  termed  quinine  anhydride  or  Homo- 
quinine  melts  at  174-4° — 175°.  It  is  reconverted  into 
quinine  by  the  prolonged  action  of  dilute  sulphuric  acid. 


Cinchonidine  melts  at  202' — 202-8°,  and  is  readily  con- 
verted into  its  isomeride  homoeinchonidine,  which  melts  at 
207' — 208-2°.  The  latter  may  be  reconverted  into  cin- 
chonidine by  repeated  crystallisation  from  dilute  sulphuric 
acid  (Ann.  205,  134  ;  this  Journal,  1888,  350). 

The  3-cinchonidine  obtained  by  the  author  by  the  action 
of  hydrochloric  acid  on  cinchonidine  (Ann.  205,  327)  melts 
at  206' — 207'  but  acquires  a  brown  colouration.  In  an 
acid  solution  it  polarises  more  strongly  than  homoeinchoni- 
dine ;  the  snlphate  resembles  the  homoeinchonidine  salt, 
and  may  be  similarly  converted  into  the  cinchonidine 
compound,  but  it  is  more  soluble  in  water.  It  may,  therefore, 
be  assumed  that  the  first  product  of  the  action  of  hydro- 
chloric acid  (sp.  gr.  =  1-125)  upon  cinchonidine  at  140' 
consists  of  homoeinchonidine,  which  is  further  partially 
converted  into  apocinchonidine.  In  the  presence  of  con- 
centrated sulphuric  acid  only  the  first  change  takes  place. 
"  —  S.  B.  A.  A. 

Conversion   of  Compounds   of  the    Terpene    Group    into 
Metaxylene.     O.  Wallaeh.     Annalen,  258,  319—340. 

Cinkolic  acid,  C10H1GO5  (this  Journal,  1888,  58G),  is  a 
dibasic  acid ;  its  methyl  salt,  CSH140(C0.2CH3);,,  melts  at  31° ; 
the  anhydride,  C10HuO4,  prepared  by  distilling  a  solution  of 
the  acid  in  acetic  anhydride,  and  removing  the  excess  of 
solvent  in  a  vacuum  at  a  low  temperature,  melts  when  pure 
at  77' — 78',  boils  at  157°  under  a  pressure  of  12 — 13  mm., 
dissolves  in  chloroform  and  benzene,  separating  on  addition 
of  light  petroleum  in  long  needles.  It  is  reconverted  into 
the  acid  by  boiling  with  water.  By  dry  distillation  cineolic 
anhydride  is  decomposed  according  to  the  equation — 

C10H14O4  =  CO  +  CO.  +  CsH140 ; 
cineolic  acid  on  the  other  hand  is  partially  converted  into 
the  anhydride  and  partly  decomposed  into  carbonic  anhydride 
and  a  monobasic  acid,  C9H1603. 

The  compound  CsH140  is  a  liquid  with  a  pleasant  penetrating 
odour,  boiling  at  173—174°,  V.D.  =  4-19.  Sp.  gr.  at  20°  = 
0-8530.  Index  of  refraction  n„  =  1-44003.  It  is  an  un- 
saturated compound  which  absorbs  bromine  and  the  halogen 
acids  and  is  oxidised  in  the  cold  by  potassium  permanganate 
with  evolution  of  carbonic  anhydride ;  in  contact  with  solid 
caustic  potash  it  becomes  warm  and  is  partially  resinified ; 
with  sodium  bisulphite  it  forms  a  crystalline  unstable  addition 
compound.  It  thus  appears  to  contain  doubly  linKed  C 
atoms  and  a  ketonic  (or  aldehydie?)  group.  When  it  is 
heated  with  dry  zinc  chloride  first  at  95°  and  subsequently 
at  145°,  the  product  may  be  separated  by  fractionation  into 
two  portions,  boiling  at  132°— 134'  and  280° — 285°  respec- 
tively. The  fraction  (132—134)  has  the  formula  C8H,2, 
its  odour  recalls  that  of  xylene,  its  sp.  gr.  at  20°  =  0-8275, 
index  of  refraction  at  20°  n„  =  1-4675.  V.D.  =3-74.  Like 
the  terpenes  it  combines  with  the  halogens  and  halogen 
acids,  but  it  differs  from  them  in  its  conversion  into  nitro- 
xylene  by  the  action  of  nitric  acid. 

The  fraction  (280° — 285°)  contains  a  polymeride  having 
the  formula  C'^H,,.,.  The  identity  of  this  xylene  is  established 
by  the  coincidence  of  the  melting  points  of  a  large  series 
of  nitro-  amido-  and  acetyl-  derivatives  with  the  correspond- 
ing compounds  prepared  from  metaxylene.  The  authors 
regard  cineol  as  having  the  constitution— 

CH„  .  C(CH3)  .  CII, 

I  °<         I  ' 

CII.  .  C(C3H;)  .  <  H. 

cineolic  acid  thus  becomes — 

CH,  .  C(CH3)  .  COOH 

K 

CH:  .  C(C3H7)  .  COOH 
and  the  anhydride — 

CH„  .C(CH3)  .  C:0 

K 

CH2  .  C(C3H;)  .  C  :  O 
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the  com] »    <    .11,  ,0  which  should   accordingly  have  the 

constitution — 

CH2  .  C(CF3) 

l"< 

CH2 .  C(C3H7) 

appears,  however,  to  open  out  into  the  unsaturated  ketone 
CH3.CO.CHj.CH:CH.CH(CH3)3in  a  manner  analogous 
in  the  formation  of  pinacoline  from  pinaconc.  The  closed 
xylene  chain  is  re-formed  when  water  is  eliminated  from  the 
molecule  liy  the  combination  of  the  oxy'gen  in  the  CO  with 
two  hydrogen  atoms  from  the  (CH3)3. — S.  B.  A.  A. 


The  so-catted  "  Massoyene."     O.  Wallach.     Annalen.258, 
340—343. 

Wot  (Archives  der  Pharm.  228,  22)  obtained  from  Massoy 
bark  a  new  terpene  boiling  at  172° — 173°  having  a  specific 
gravity  of  0-8581  at  18  and  yielding  a  bromide  melting  at 
93°.  The  author  finds  thai  by  strain  distilling  and  fraction- 
ating this  terpene  a  considerable  proportion  passes  over 
between  160° — 165°,  this  fraction  forms  like  pinene  a  nitroso- 
chloride,  wdiich  yields  a  nitrobeuzylamine  melting  at  123°; 
it  is  converted  by  alcoholic  potash  into  the  nitrosopinene, 
melting  at  133°.  The  other  fraction  boils  between  170°  and 
175°,  and  yields  on  bromination  in  a  glacial  acetic  arid 
solution  dipentenetetrabromide  melting  at  123°,  together  with 
some  impure  by-products  with  inconstant  melting  points 
(97° — 104°)  which  probably  consist  of  a  mixture  of  limonene 
aud  dipentene  tetrabromides  ;  no  bromide  melting  at  93° 
was  obtained.  The  combinations  with  the  halogen  acids 
C10H16.2HC1,  &c.  obtained  by  Woy  render  it  probable 
that  the  second  terpene  in  massoy-bark  oil  is  limonene 
containing  a  small  proportion  of  dipentene ;  the  presence  of 
limonene  is  also  indicated  by  the  melting  point  (93°)  of  the 
nitrolamine  obtained  from  the  fraction  (170° — 175°). 
Woy's  massoyene  thus  appears  to  be  a  mixture  of  limonene, 
pinene,  and  dipentene. — S.  B.  A.  A. 


On  the  Physiological  Action  of  I  rranium.   J.  YVoroschilskv. 
i  hem.  Zeit.  14,  1002—1003. 

Since  the  discovery  of  uranium  about  100  years  ago  by 
Klaproth,  its  action  on  the  animal  organism  has  been 
Frequently  investigated,  the  first  to  do  this  being  Gmelin,  in 
isi' I.  The  author  has  recently  studied  the  physiological 
action  of  this  element,  and  has  verified  and  extended  the 
observations  of  previous  experimenters.  The  action  of  it 
has  been  tried  under  the  most  varied  conditions  on  mammals, 
birds,  frogs,  and  worms  ;  the  results  show  that  uranium, 
however  administered,  is  a  very  poisonous  metal.  Uranium 
in  fact  has  been  included  in  the  list  of  poisonous  substances 
in  the  Russian  pharmacopoeia. — A.  W. 


Pinene.     O.  Wallach.     Annalen,  258,  343—347. 

Chemically  pure  pinene  may  be  prepared  by  treating 
pinenenitrosochloride  obtained  as  described  (Ann.  253,  251 ; 
this  Journal,  1889,  9591  with  aniline  (Ann.  252,  132), 
steam  distilling  the  product  and  agitating  the  distillate  in 
the  cold  with  water  and  excess  of  acetic  acid  ;  the  light 
oil  which  separates  is  thoroughly  washed  with  water  and 
acetic  acid.     The  following  reaction  takes  place  :— 

C,0H,6NOCT  +  2CCH5NH,  = 
HX>  +  HC1  +  CcH5NoC6H4NH;,  +  C,0H„;. 

Pinene  prepared  in  this  way  boils  at  155J — 156',  sp.  gr.  = 
0-858  at  20°,  0'854  at  25°.  Index  of  refraction  nB  = 
1-46553  at  21°.  It  is  inactive  to  light  aud  remains  so  after 
treatment  with  hydrogen  chloride.  It  is  not  therefore  like 
the  so-called  "  inactive  pinene,"  an  accidental  mixture  of 
nearly  equivalent  quantities  of  the  dextro-  and  levo-gyrate 
varieties  in  which  the  components  are  distinguishable  by 
the  action  of  reagents.  Inactive  pinene  combines  with 
nitrosyl  chloride  like  the  active  modification,  piuol  also 
ocurring  as  a  by-product  (Ann.  253,  249). 

By  reducing  a  glacial  acetic  solution  of  nitrosopinene, 
C10H,5NO,  with  a  solution  of  hydriodic  acid  in  the  same 
solvent  or  with  zinc  dust  an  oily  base  C„,Hl;,X  II  >  is  obtained. 
This  compound  smells  like  borneol,  distils  without  decom- 
position at  98° — 99c  under  a  pressure  of  22 — 23  mm.  and 
between  207° — 208°  at  the  ordinary  pressure.  It  differs 
greatly  from  the  isomeric  carvylamine  (Her.  20,  486)  and 
from  amidoterebenthene  (Gazz.  16,  228,  341),  the  hydro- 
chloride of  the  new  base  melting  at  221° — 222°  and  the 
benzoyl  derivative  at  116".  The  sulphate,  unlike  the 
amidoterebenthene  salt,  is  a  stable  well-crystallised  com- 
pound.— S.  1!    A.  A. 


Artificial  Musk.     A.  Baur.     Chem.  Zeit.  14,  1094—1095. 

Tins  new  commercial  product  is  chemically  quite  distinct 
from  real  musk,  as  it  is  a  uitro-derivative  of  isobutyltoluene. 
The  latter  hydrocarbon,  which  is  also  fotind  in  the  so-called 
essences  of  rosin,  is  best  prepared  by  Friedel  and  Crafft's 
method.  The  chief  product  is  a  meta  derivative.  This  is 
nitrified  with  a  mixture  of  strong  nitric  and  sulphuric  acids 
first  in  the  cold  and  finally  by  heating  on  the  water-bath  for 
24  hours.  The  nitro  compounds  produced  are  separated  in 
the  usual  manner,  and  again  nitrified  as  above  to  ensure 
complete  conversion  into  the  trinitro-derivative.  The  latter 
is  finally  crystallised  from  alcohol,  when  yellowish  wdiite 
needles  melting  at  96° — 97°  are  obtained,  insoluble  in  water 
and  possessing  a  distinct  smell  of  musk.  Iiy  acting  on  a 
solution  of  isobutyltoluene  in  glacial  acetic  acid  with  nitric. 
acid  the  mononitro-derivative  is  produced  which  has  an 
unpleasant  smell  aud  may  be  converted  by  further  nitration 
into  the  trinitro-derivative.  The  former  can  be  distilled  with 
aqueous  vapour;  it  is  an  oil  which  distils  in  vacuo  at 
160—162°. 

Hepp  has  examined  the  physiological  action  of  artificial 
musk,  and  finds  that  large  quantities  even  ate  without  effect 
on  rabbits. 

Isobutylmetax\leiie  also  gives  a  trinitro-derivative 
possessing  a  musk-like  smell,  but  neither  as  strong  nor 
as  pleasant  as  the  trinitro-derivative  of  the  first-mentioned 
hydrocarbon.  (See  following  abstract;  also  this  Journal, 
1889,  1004.)— A.  E. 


Musk.     Monit.  Scient.  1890,  4,  718—721. 

I.  Natural  Musk,— Musk  is  a  secretion  of  the  male  musk 
i:it  i  Moschus  Moschiferus).  It  occurs  in  a  small  pouch 
which  is  situateil  below  the  stomach,  and  furnished  at  the 
posterior  end  with  a  small  duct  through  which  the  musk  is 
discharged.  The  quantity  of  musk  found  in  the  pouch  is 
wry  various;  28  grms.  may  be  considered  the  average 
quantity  in  an  adult  animal.  Other  animals,  such  as  the 
civet,  &c,  and  some  plants,  as  Adox a  moschatellina,  &C, 
yield  similar  substances. 

Musk  is  a  brownish  slimy  solid,  with  a  sharp,  slightly 
hitter  taste  and  a  disagreeable  odour  when  strong,  which 
becomes  pleasant  on  dilution.  It  is  a  very  complex  body, 
containing  nearly  half  its  weight  of  water.  It  occurs  j,, 
commerce  both  in  the  pouches  and  in  bulk.  The  price  is 
subject  to  considerable  variations,  Nankin  musk  being  the 
most  valuable.  It  is  often  adulterated,  frequently  h\  intro- 
ducing foreign  bodies  into  the  pouches  to  increase  their 
weight,  and  sometimes  by  perforating  the  pouches  and 
dissolving  out  some  of  the  substance.  These  falsifications 
are,  however,  easily  detected.  All  pouches  which  show  any 
sign  of  having  been  tampered  with  may  he  considered  as 
adulterated.  Musk  in  the  bulk  is  much  more  easily  adul- 
terated ;  to  determine  if  this  is  so,  a  little  of  the  substance 
is  warmed  with  glycerin  or  turpentine,  and  on  cooling 
observed  under  the  microscope.  Pure  musk  forms  a  mass 
of  yellow  granules  easily  distinguished  from  any  Foreign 
matters  which  max  have  been  added.  It  contains  45 — 46 
per  cent,  water,  ami  yields  on  incineration  l — 6  per  cenb 
grey  ash;  any  divergence  from  these  numbers  indicate 
adulteration.  Blood  and  meat  are  often  added  ;  these  mBJ 
he  detected  by  a  microscopic  examination. 


Oct.  31, 1890. J 
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II.  Artificial  Mvsk. — Schaufer  and  Hupfeld  patented  a 
process  in  1888  (this  Journal,  1890,  102)  for  preparing 
artificial  musk.  Three  kilos,  of  dimethyl  benzene,  2  kilos, 
of  isobutyl  alcohol,  and  9  kilos,  of  zinc  chloride!  are  heated 
together  in  an  enclosed  vessel  for  7 — 8  days.  The  product 
is  distilled,  the  fraction  passing  over  198J— 230°  only  being 
kept  and  nitrated  by  fuming  nitric  acid.  The  product  is 
washed  and  dissolved  in  alcohol,  and  crystallised  from  the 
solution.  Its  formula  is  C1SH?N02.  Another  method  is  to 
use  toluene  or  xylene  with  isopropylic  or  isoamylic  alcohol 
and  zinc  chloride,  and  proceed  as  above. 

Baur's  patent  (this  Journal,  1889,  1004)  consists  in  the 
preparation  of  meta-methyl-isobutyl-benzene  by  acting  on 
isobutyl  chloride  by  toluene  in  the  presence  of  aluminium 
chloride  and  nitrating  the  product.  Artificial  musk  is  not  a 
very  satisfactory  preparation,  and  its  use  is  only  limited. 

To  distinguish  between  natural  and  artificial  musk,  use  is 
made  of  the  property  which  sulphate  of  quinine  possesses 
of  destroying  completely  the  odour  of  artificial  musk  with- 
out affecting  in  any  way  the  natural  product.  Other 
bodies,  such  as  bitter-almond  oil,  and  all  bodies  containing 
benzoic  aldehyde  or  hydrocyanic  acid,  possess  the  same 
property. — A.  L.  S. 


On  Orexine.    A.  Dormer.    Pharm.  Zeit.  1890,  418. 
See  under  XXIII.,  page  974. 


On  Strychnine.     H.  Beckurts.     Arch.  Pharm.  1890,31:!. 

Pure  strychnine  melts  at  265°.  The  ferrocyanide  is 
gradually  converted  by  the  action  of  light  and  air  into  the 
ferricyanide.  The  monobromide  is  prepared  by  adding 
1  mol.  of  bromine  in  aqueous  solution  to  1  mol.  of  strych- 
nine hydrobromide.  On  adding  ammonia  it  is  precipitated 
and  on  recrystallising  from  alcohol  melts  at  222°.  The 
hydrochloride,  hydrobromide,  and  nitrate  of  strychnine 
crystallise  without  water,  the  sulphate  with  7  niols.  of  water. 
Bromostrychninemethyliodide,  the  ammonium  base,  nitro- 
bromostrychnine,  amidobromostrychnine,  and  bromostrych- 
niuedibromide  are  also  described. — A.  R. 


On  Brucine.     H.  Beckurts.     Arch.  Pharm.  1890.  426. 

On  adding  an  aqueous  solution  of  1  mol.  of  bromine  to 
1  mol.  of  brucine  hydrobromide  a  violet  precipitate  is  first 
formed,  which  changes  through  brown  to  a  pure  yellow. 
After  washing  and  drying  over  sulphuric  acid  it  is  fouud  to 
have  the  composition  of  a  brucine  tribromide  or  hydro- 
bromide of  dibroruobrucine.  Strychnine  under  the  above 
conditions  (see  previous  abstract)  gives  a  monobromide. 
By  shaking  brucine  with  chlorine  water  a  dark  red  powder 
is  obtained,  dichlorobrucine. — A.  K. 


Report  on  Volatile  Oils  and  Essences,     llelazione  nel 
Lab.  Chim.  Centr.  delle  Gabelle,  119—121. 

The  Custom  house  tariff  distinguishes  between  "  an  essence 
properly  so  called  "  (i.e.,  an  essential  oil),  and  "  an  alcoholic 
essence."  The  latter  is  classed  as  alcoholic  perfumery,  or 
aromatic  alcoholics,  and  pays  the  surcharge  on  the  spirit. 
The  following  rapid  and  sufficiently  exact  method  for  the 
estimation  of  the  alcohol  is  proposed.  To  4 — 5  cc.  of  the 
essence  to  be  examined  an  equal  volume  of  distilled  water 
and  of  a  mixture  of  two-thirds  glycerol  with  one-third  water 
is  added  and  the  whole  allowed  to  stand.  If  alcohol  is 
present  there  is  found  a  milky  turbidity  in  the  layer  below 
the  essential  oil,  while  the  diminution  of  volume  of  the  oil 
is  approximately  equal  to  the  volume  of  the  aleohol  added. 
Analyses  are  given  of  five  disputed  samples,  and  allusion 
is  made  to  certain  samples  of  essences  of  geranium  and  rose 
destined  for  the  State  manufacture  of  tobacco. — V.  H.  V. 


A    New    Monobromocanqihor.     J.    E.  Marsh.     J.   Chem. 
Soc.  (Trans.),  1890,  828—833. 

£-Monobromocamphor  is  best  prepared  by  the  action  of 
bromine  on  camphor  in  presence  of  alcohol.  The  ordinary 
or   a-monobromocamphor   is   also  formed,    the   two   being 


separated  by  fractional  crystallisation  from  alcohol  iu  which 
the  (3-compound  is  more  soluble.  When  bromine  acts  on 
camphor  in  presence  of  alcohol,  the  substitution  appears  to 
take  place  at  once  without  formation  of  the  additive  com- 
pound C10HlcOBr.,,  whereas  when  bromine  acts  on  camphor 
alone,  the  additive  compound  formed  at  first  decomposes  on 
raising  the  temperature  with  evolution  of  hydrobromic  acid. 
By  the  latter  method,  on  distillation,  a  liquid  is  obtained 
boiling  at  160' under  20  mm.  pressure,  and  containing  an 
amount  of  bromine  midway  between  mono-  and  dibromo- 
camphor. 

3-monobromocamphor  after  distillation  in  vacuo  forms, 
on  solidifying,  an  almost  transparent  mass,  easily  breaking 
up  into  a  soft  granular  powder,  very  different  in  appearance 
from  the  hard  crystals  of  the  ordinary  modification.  The 
rotatory  power  is  for  [a]D  =  +  34 '9°,  the  ordinary 
modification  giving  [a]  „  =  +  139'.  When  distilled  under 
ordinary  pressure  the  new  isomer  begins  to  boil  at  250°  and 
distils  fairly  constantly  at  265".  The  distillate  crystallised 
from  alcohol  gives  the  hard  crystals  characteristic  of  the 
ordinary  modification.  It  is  thus  evident  that  the  0-  is 
converted  into  the  a-  modification  by  distilling  under 
ordinary  pressure,  while  no  change  is  effected  by  distilling 
iu  vacuo. — J.  B.  C. 


Erratum. 

For  the  two  constitutional  foruiuUe  given  in  the  May 
number  of  this  Journal,  page  541,  top  of  second  column, 
read  respectively  : — ■ 

C6H5  -  C  -  H  C6H5  -  C  -  II 

II  and  || 

CO. OH  -C-H  II  -  C  -  CO. OH. 


XXI.-PHOTOGEAPHIC  MATEKIALS  AND 
PEOCESSES. 

Etching    on    Glass    by    Photomechanical   Processes.      A. 
Miiller-Jacobs.     Zeits.  f.  angew.  Chem.  1890,  451 — 453. 

The  photomechanical  processes  for  etching  on  glass  which 
are  already  known  are  either  applicable  only  to  line  subjects 
or  present  great  practical  difficulties  when  applied  on  a 
large  scale.  The  author's  process  is  based  on  the  fact  that 
when  films  of  the  resinate  colours  (this  Journal,  1889,  770) 
are  exposed  to  light  they  undergo  change  which,  although 
almost  invisible,  is  rendered  evident  by  their  behaviour 
towards  various  reagents.  The  dyestuff  separates  from  the 
metallic  resinate,  and  can  be  removed  by  means  of  alcohol 
or  even  hot  water,  in  which  it  was  previously  insoluble,  or 
can  be  bleached  by  reagents  which  had  no  action  on  it 
before  exposure  to  light.  After  the  action  of  the  bleaching 
agent  or  solvent  there  is  left  a  film  of  the  metallic  resinate 
which  is  insoluble  in  benzene,  but  can  be  removed  by  the 
action  of  oxidising  agents. 

When  an  exposed  film  is  treated  with  benzene  previously 
mixed  with  a  large  proportion  of  turpentine,  the  insolated 
portions  remain  undissolved  whilst  the  unexposed  parts  pass 
into  solution,  the  action  of  the  solvent  being  inversely 
proportional  to  the  action  of  the  light.  By  this  mode  of 
development,  as  well  as  by  treatment  with  oxidising  agents, 
the  gradations  of  the  object  which  has  been  copied  can  be 
reproduced.  Development  by  oxidation  yields  a  positive 
image  and  development  by  benzene  and  turpentine  a  negative 
image.  Development  similar  to  that  produced  by  oxidatioD 
is  obtained  when  the  plate  is  merely  heated. 

The  exposed  portions  of  the  film  which  have  not  been 
affected  by  the  developer  offer  great  resistance  to  the  action 
of  acids,  and  are  impermeable  to  them  to  an  extent  depending 
on  the  time  of  exposure.  It  follows  that  heliogravures  on 
metal  or  glass  can  lie   produced  by  means  of  the  resinate 
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colours,  tlic  resinates  themselves  providing  the  necessary 
grain.  The  adhesion  of  the  film  of  resinate  to  the  glass  is 
secured  by  mixing  the  benzene  solution  of  the  resinates 
with  india-rubber  solution,  :i  treatment  which  at  the  same 
time  improves  the  grain.  If  too  much  india-rubber  is  applied, 
the  sensitiveness  is  reduced  ;  if  too  little,  there  is  a  tendency 
for  the  film  to  leave  the  glass. 

Preparation  of  the  Sensitive  Resinate. — 100  gnus,  of  clear 
colophony  are  boiled  with  10  gnus,  of  sodium  hydroxide, 
33  grms.  of  crystallised  sodium  carbonate,  and  1,000  CO.  of 
water  for  two  hours.  1,000  cc.  of  water  is  then  add.  d 
and  the  liqnid  is  mixed  with  a  filtered  solution  of  7  ■  ■>  grms. 
of  methyl-violet  :(  I!,  (methyl-green,  magenta,  safranin, 
rhodamine,  auramine,  chrysoidiue,  Nile  blue,  Victoria  blue, 
&c.)  in  about  500  cc.  of  boiling  water.  The  resinate  colour 
is  precipitated  by  gradual  addition  of  a  solution  of  GO  grin-:, 
of  magnesium  sulphate;  well  washed,  and  dried  at  60° — 80°. 

Preparation  of  the  India-rubber  Solution. _ — 50  grms.  of 
caoutchouc  are  digested  with  4,000  grins,  of  carbon 
bisulphide  for  a  long  time,  then  heated  in  a  water-hath  until 
about  half  the  bisulphide  has  distilled  off,  and  pure  benzene 
is  added  in  sufficient  quantity  to  make  the  total  weight 
3,333  grms. 

Preparation  of  the  Sensitive  Film. — 20  grms,  of  magne- 
sium resinate  violet,  8  grms.  of  the  resinate  green,  8  grms.  of 
the  resinate  chrysoidiue,  ami  4  grms.  of  the  resinate  magenta 
are  dissolved  in  130  cc.  of  pure  benzene  and  70  cc.  of 
chloroform,  and  the  solution  is  mixed  with  120  cc.  of  the 
caoutchouc  solution.  After  standing  8  days  the  mixture 
is  filtered  through  cotton-wool  and  kept  in  the  dark. 

Well-cleaned  glass  or  metal  plates  are  coated  with  the 
mixture,  dried  for  sis:  hours,  and  exposed  under  a  negative 
to  direct  sunlight,  the  time  of  exposure  varying  from 
15  minutes  to  3  hours.  Ked  resinate  colours  increase  the 
sensitiveness,  blue  and  green  colours  reduce  it.  For  deep 
etching  thin  films  and  long  exposures  are  required. 

The  exposed  plate  is  allowed  to  cool  in  the  dark,  and  is 
then  developed  with  a  mixture  of  1  part  of  benzene  and 
3  parts  of  turpentine  (in  summer,  1:4)  at  the  ordinary 
temperature  in  the  same  way  as  a  carbon  print.  When 
development  is  complete  the  plate  is  washed  with  light 
petroleum,  the  edges  are  coated  with  asphalt  and  the 
etching  conducted  in  the  usual  manner.  For  malt  etching 
on  glass  fuming  hydrofluoric  acid  mixed  with  10  per  cent, 
of  water  may  be  used.  If  the  action  of  the  acid  is  con- 
tinued too  long  the  grain  is  destroyed  and  no  matt  surface 
is  obtained,  especially  if  the  exposure  has  been  short  and 
the  development  lias  been  carried  too  far.  For  deep 
etching  an  exposure  of  several  hours  is  required. 

When  the  plate  is  exposed  under  a  negative,  developed 
with  benzene,  and  etched,  and  some  colouring  matter,  such 
as  white  lead,  is  rubbed  in  the  etched  portions,  an  image  is 
obtained,  which,  when  placed  against  a  black  background, 
shows  as  a  very  clear  diapositive.  Instead  of  white  lead, 
glass  colours  may  be  used  and  can  afterwards  be  burnt  in. 

— C.  H.  B. 


PATENTS. 


New  or  Improved  Lifters Jor  Photographic  Plates,  Papers, 
and  Films.  T.  Stanway,  Hanley.  Eng.  Pat.  16,528, 
October  19,  1889.  Gd. 
A  flat  or  ribbon- like  piece  of  ebonite,  vulcanite,  metal  or 
other  suitable  material  is  bent  into  a  loop  of  such  form  that 
it  readily  fits  the  corner  of  a  photographic  plate,  and  at 
the  same  time  has  a  handle  or  finger-hole  by  which  it  can 
be  lifted.  Two  such  holders  are  used  and  they  are  applied 
to  two  diagonally  opposite  corners  of  the  plate.  Taper  and 
films  are  placed  on  glass  plates  of  suitable  size,  and  at  the 
corners  to  which  the  holders  are  not  applied  the  paper  or 
film  is  kept  in  contact  with  the  glass  by  means  of  small 
india  rubber  bands. — C.  11.  B. 


An  Improved  Method  of  Preparing  Photographic  Plates 
of  Mim.  E.  Edwards,  London.  From  ( I.  Moh,  Goerlitz, 
Germany.     Kng.  l'at.  11,104,  July  16,  1890.      Ul. 

Plates  or  sheets  of  mica  are  treated  with  a  solution  of 
chrome  alum  mixed  with  gelatin,  in  order  "  to  remove 
mineral  grease,"  and  are  afterwards  coated  with  gclatino- 
bromide  emulsion  in  the  usual  way.  The  preliminary 
treatment  with  chrome  aluin  and  gelatin  makes  the  emulsion 
adhere  firmly  to  the  mica. — C.  II,  B. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Report  on  the  Circumstances  attending  an  Explosion  of 
Fireworks  at  Mr.  James  Pain's  Firework  "Factory,  near 
Mitcham,  July  6,  1890.  Col.  V.  1).  Maj.ndic,  C.B. 
In  this  report  Colonel  Majcndie  draws  attention  to  the  fact 
that  the  explosion  did  practically  no  damage  beyond  the 
building  in  which  it  occurred,  even  although  more  than 
three  tons  of  fireworks  of  the  most  explosive  character  were 
contained  in  it,  and  the  distance  between  the  destroyed 
building  anil  the  other  parts  of  the  factory  were  moderate. 
This  he  considers  shows  the  advantage  of  having  such 
factories  laid  out  on  intelligent  principles  and  with  due 
regard  to  the  risks  inseparable  from  this  class  of  manufacture. 

There  were  present  in  the  magazine  three  classes  of 
fireworks  more  or  less  liable  to  spontaneous  heating  with  a 
ti-k  of  ignition,  viz.,  gerbes,  blue  stars,  and  asteroids  and 
green  lances.  The  blue  stars  and  asteroids  both  contained 
"  Chertier's  copper,"  which  is  very  liable  to  become  acid, 
anil  although  the  samples  of  these  fireworks  examined  were 
neutral  this  ingredient  is  liable  to  dangerous  change  during 
keeping,  and  ought  not  to  be  employed  in  firework 
mixtures.  Chertier's  copper  is  a  mixture  of  potassium 
chlorate  and  copper  sulphate,  which  has  been  moistened 
with  ammonia  and  dried.  When  freshly  made  it  is  alkaline, 
but  in  time  loses  ammonia  and  becomes  acid. 

The  gerbes  also  are  liable  to  heating  when  damp,  and 
although  they  are  not  likely  to  ignite  spontaneously,  the 
heat  evolved  might  greatly  endanger  the  stability  of  other 
fireworks  in  their  neighbourhood.  The  gerbes  contained 
iron  filings,  and  although  the  tilings  have  a  protective  coating 
of  marine  glue  or  similar  composition,  an  elevation  of 
temperature  occurs  when  they  are  moistened.  Although 
these  fireworks  just  referred  to  are  undoubtedly  dangerous 
and  might  give  rise  to  an  explosion,  in  this  particular 
instance  the  evidence  goes  to  show  that  the  accident  may  he 
referred  to  the  spontaneous  ignition  of  one  of  the  green 
lances. 

A  t.w  days  after  this  accident  a  tile  broke  out  in  the 
same  factory  by  the  observed  spontaneous  ignition  of  one 
of  the  green  lances,  identical  with  those  in  the  magazine. 
These  lances  contained  "  white  "  and  "  green  fire"  mixtures, 
the  former  consisting  of  potassium  nitrate,  flowers  of 
sulphur,  and  antimony  sulphide;  the  latter  of  barium  and 
potassium  chlorates,  shellac,  and  charcoal.  Dr.  Duprc 
points  out  that  "  kept  separate,  neither  of  these  mixtures 
would  lie  liable  to  spontaneous  decomposition,  but  when 
brought  into  contact  they  become  dangerous.  If  these 
lances  are  filled  with  great  care  so  that  the  two  compositions 
are  in  contact  only  at  the  sectional  area  along  which  they 
touch,  the  danger  is  reduced  to  a  minimum,  though  not 
perhaps  wholly  absent.  Hut  if,  during  the  tilling  in  of  the 
two  compositions,  one  upon  the  other,  any  intermixture 
takes  place  at  the  junction,  a  condition  of  things  will  be 
brought  about  which,  under  favourable  conditions  as  to 
temperature,  moisture,  and  retention  of  heat  is  certain, 
sooner  or  later,  to  lead  to  spontaneous  ignition." 

Several  lances  were  cut  open  very  carefully  and  in  most 
eases  the  iilling  had  been    done  with   great   care,  but  in  one 
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case  decided  intermixing  had  taken  place,  and  thus  formed 
(flowers  of  sulphur  and  barium  chlorate)  one  of  the  most 
dangerous  firework  compositions.  Col.  Majendie  trusts  that 
tli.'  lessons  which  this  accident  are  calculated  to  teach  will 
induce  firework  makers  to  exclude  from  their  factories  those 
particular  elements  of  risk  of  which  this  accident  affords  a 
further  and  striking  illustration. — W.  M. 


XXIII.-ANALTTICAL  CHEMISTRY. 

APPARATUS. 

Sulphuretted  Hydrogen  Apparatus.     II.  Wilde.     Chem. 

Zeit.  14,  905—906. 

The  apparatus  shown  in  the  future  resembles  in  principle 

that  previously  described  (this  Journal,   1888,    523)    by  the 

author  in  conjunction  with  Pollak. 


Sulphuretted  Hydrogen  Apparatus. 

The  solid  material,  e.g.,  ferrous  sulphide,  is  placed  in  a 
and  the  acid  in  b  and  c.  By  opening  a  stopcock  on  a,  (not 
shown)  acid  finds  its  way  to  the  small  hole  at  the  top  of  the 
tube  bl  and  trickles  down  causing  a  steady  evolution  of  gas  ; 
c  should  be  big  enough  to  take  any  overflow  from  6  conse- 
quent on  closing  «,.  The  spent  liquor  can  be  forced  out  at 
a2  without  dismounting  the  apparatus.  To  give  a  regular 
stream  of  gas  the  hole  at  the  top  of  bl  should  be  small, 
1  mm.  sufficing  for  a  supply  of  100  litres  per  hour;  /<.,  itself 
on  the  contrary  must  be  wide  to  allow  of  the  unhindered 
flow  of  acid  downwards  ;  2  cm.  is  a  suitable  width. — B.  B. 


Apparatus  for  Drying  Substances  in  a   Rarefied  Atmo- 
sphere.    D.  Sidersky.     Zeits.  Anal.  Chem.  29,  280—282. 

A  is  a  double-walled  copper  cylinder  about  30  cm.  high  and 
26  cm.  diameter ;  the  inside   ends   are   flat   but   the   outside 


ends  are  arched.  The  door  B  is  a  thick  glass  plate  and 
closes  hermetically  against  an  india-rubber  washer.  Water 
is  poured  in  through  the  funnel  opening  v,  which  is  then 


Desiccation  in  a  Rarefied  Atmosphere. 


closed  with  a  cork  having  a  long  glass  tube  running  through 
it  to  act  as  a  condenser,  and  when  it  has  been  brought  to 
the  boiling  point  by  the  burner  b,  the  air  in  A  is  rarefied  by 
connecting  the  stopcock  p  with  an  aspirator.  Should  it  be 
desirable  to  use  a  current  of  air  the  stopcock  r  can  he  opened 
and  air  drawn  through  the  purifier  S. — A.  G.  B. 


An  Improved  Apparatus  for  Decompositions  in   the  Cold 
ami  under  Diminished  Pressure.    J.  W.Bruhl,    Ber.  23 

14  CO.  ' 

This  is  an  improvement  on  an  apparatus  devised  by  the 
author  (Ber.  22,  236)  for  diazotising,  for  preparing  leuco- 
compounds,  and  for  the  formation  and  separation  of  crystal- 
line substances  at  any  temperature,  and  in  an  atmosphere 
of  any  gas. 
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It  consists  of  a  cylindrical  glass  vessel  closed  at  a  with  a 
glass  cap  ground  on,  and  communicating  at  the  base  with  a 
long  tube,  the  entrance  to  the  tube  being  closed  by  a 
platinum  cone,  or  in  its  latest  form  by  a  glass  or  earthen- 
ware marble  h.  At  the  base  of  the  tube,  which  is  consider- 
ably contracted,  c,  a  glass  stopcock,  is  attached  with  rubber 
tailing. 

Marbles  varying  in  size  from  a  cherry  upwards  may  often 
be  used  with  ordinary  funnels,  with  or  without  a  pump  to 
replace  Biter  plates,  and  give  excellent  results  even  with 
finely  divided  crystals. — ]•'.  11.  L. 


IX ORGANIC   CHEMISTRY.— 
QUALITATIVE. 

Tables  for  the  Rapid  Determination  of  the  Common 
Minerals.  A.J.  Moses.  School  of  Mines  Quarterly,  U 
334—355. 

The  two  general  methods  for  the  rapid  determination  of 
minerals  are  those  of  von  Kobell  (Munich,  1884),  and 
Weisbach  (Leipzig,  1886);  in  both  there  is  first  a  division 
into  minerals  of  metallic  lustre  and  minerals  of  non-metallic 
lustre,  but  in  the  one  they  are  then  grouped  by  their 
behaviour  before  the  blowpipe  and  with  aeids,  whilst  in  the 
other  the  classifying  characters  are  the  external  signs  of 
hardness,  colour,  streak,  tenacity,  &e.  The  author  now 
combines,  in  a  series  of  tables  both  systems  of  examination. 

— T.  L.  B. 


On  the  Presence  of  Boracic  Acid  in  Caustic  Alkalis. 
F.  P.  Veuable  and  J.  S.  Callison.  Journ.  Anal.  Cheru. 
1890,  196. 

Skver.il  samples  of  caustic  alkalis  from  Schuehardt,  Man  piart, 
and  Trommsdorf  described  as  chemically  pure,  were  found 
to  contain  boracic  acid.  Meissl's  method  for  determining 
boracic  acid  in  milk  was  employed,  i.e.,  the  alkalis  were  just 
saturated  with  acid  in  a  platinum  dish,  the  salts  moistened 
with  a  little  dilute  hydrochloric  acid  (1 :  100),  a  few  drops 
of  tincture  of  turmeric  added  and  then  evaporated  to 
dryness.  Traces  of  boric  acid  causes  a  cherry  or  cinnabar- 
red  colouration.  The  flame  tesl  was  also  used.  From  the 
degree  and  delicacy  of  the  reaction,  it  may  be  assumed  that 
the  quantity  of  boracic  acid  in  the  alkalis  exceeded  -1  per 
cent.  This  should  be  taken  into  account  in  quantitative 
determinations  of  boracic  acid  as  caustic  potash  is  frequently 
employed  in  them. — A.  K. 


The  Action  of  Zinc  on  Dilute  Sulphuric  Acid.   F.  Pullinger. 
J.  Chem.  Soc.  (Trans.)  1890,  815— 827. 

See  under  X.,page  940. 


INORGANIC  CHEMISTRY.— 
QUANTITATIVE 

On   a    Source   of  Error    in  Determinations  of  Sulphuric 
Acid.     E.  von  Meyer,     .l.prakt.  Chem.  42,  1890,  270. 

IIoltzwakt  found,  in  the  author's  laboratory,  that  during 
the  evaporations  of  a  large  volume  of  liquid  over  a  gas  flame, 
appreciable  quantities  of  sulphuric  acid  were  derived  from 
the  gas  and  collected  in  the  liquid.  Two  litres  of  pure  water 
wen-  evaporated  on  a  high-standing  water-hath,  heated  over 
the  gas,  to  a  volume  of  50  cc,  an  operation  that  took  six 
hours.  It  was  then  found  to  yield  0-0426  grm.  of  1  ;..si  t . . 
equal  to  0-01462  gnu.  of  S(>",  or  0  00731  grm.  per  litre. 
When  the  same  volume  was  evaporated  by  distillation,  no 
trace  of  sulphuric  acid  was  found. 

A  similar  experiment  has  been  repeated  by  Bechert,  at 
the  author's  request.  ( trie  litre  of  pure  water  was  gradually 
evaporated   in   a    platinum    dish,   always     keeping    about 


40 — 50  cc.  water  in  the  dish,  over  a  small  Hansen  flame. 
The  time  required  was  12  hours.  The  residual  water  yielded 
0-0:509  grins,  of  BaSO,,  equal  to  0- 0106  grm.  of  S03."  This 
relatively  larger  amount  than  found  by  Iloltzw  art,  is  explained 
by  the  longer  time  the  evaporation  required.  These  obser- 
vations point  to  the  necessity  of  precaution  being  taken  in 
water  analyses  and  in  all  sulphuric  acid  estimations  in  which 
a  large  volume  of  liquid  has  to  be  evaporated. — H.  S.  P. 


Valuation  of  Zinc  Dust.  G.  Klemp.  Zeits.  Anal.  Chem.  29, 
253—266. 

The  author  has  devised  a  process  for  the  above  purpose 
which  depends  on  the  power  of  zinc  to  reduce  potassium 
iodate   to    potassium  iodide  in  an  alkaline  solution ;  when 

the  solution  is  afterwards  aeidilied  iodine  i-  Liberated  by  the 
interaction  of  the  iodic  and  hydriodic  acids,  and  is  distilled 
off  from  the  reaction  mixture  into  potassium  iodide  solution, 
and  titrated  with  thiosulphate.  The  details  of  the  method 
are  a  3  follows : — 

0-5  —  1  grm.  of  the  well-mixed  zinc  dusl  is  weighed  in  a 
tube  and  poured  into  a  2oo  CC.  stoppered  tlask,  the  tube 
being  again  weighed.  For  every  0-  1  grm.  of  zinc  present, 
10  cc.  of  a  solution  of  alkali  (containing  370  grins,  of 
potassium  hydroxide,  or  300  grms.  of  sodium  hydroxide  per 
litre)  and  3  CC.  of  a  solution  of  potassium  iodate  (containing 
15"25  grms.  of  potassium  iodate  per  300  cc.)  are  measured 
into  a  beaker  and  then  poured  into  the  flask.  Some  glass 
beads  are  added,  and  the  flask  Stoppered  and  shaken  for 
five  minutes  in  the  cold,  no  advantage  being  gained  by 
heating  it;  its  contents  are  then  washed  into  a  250  Or 
500  cc.  flask,  and  made  up  to  the  mark  with  water.  100 cc. 
are  now  pipetted  into  the  retort  of  a  Topf's  apparatus 
(Zeits.  Anal.  Chem.  26,  293),  dilute  sulphuric  acid  is 
added  and  the  apparatus  filled  with  carbonic  anhydride. 
A  solution  of  potassium  iodide  is  placed  in  the  receiver  and 
the  retort  heated,  at  first  gently  and  then  more  strongly  till 
the  contents  are  perfectly  colourless  ;  the  stream  of  carbonic 
anhydride  is   continued   throughout    the  distillation,  which 

generallv    upies    about    2o    minutes.      The   solution   of 

iodine  in  potassium  iodide  is  then  transferred  from  the 
receiver  into  a  flask,  a  standard  solution  of  sodium  thio- 
sulphate added  in  slight  cxee^s,  and  the  excess  titrated 
back  with  weak  standard  iodine  solution,  starch  being  used 
as  an  indicator.  After  correcting  for  the  excess,  the 
quantity  of  zinc  is  calculated  from  the  amount  of  thio- 
sulphate used. 

The  author  finds  that  the  addition  of  powdered  lead  and 
iron  to  the  zinc  makes  very  little  difference  in  the  quantity  of 
zinc  found  by  this  process,  the  results  being  a  little  lower  in 
the  presence  of  these  metals. 

The  results  by  this  method  agree  well  with  those  obtained 
by  Presenilis'  method,  but  are  generallv  higher  than  those 
obtainedjby  Drewson's  and  lower  than  those  obtained  by 
Topf's  method.— A.  G.  B. 


Estimation  of  Zinc  in    its  Ores.     D.  Coda.     Zeits.  Anal. 
Chem.  29,  266—271. 

The  usual  method  of  determining  zinc  in  its  ores  consists 
in  dissolving  the  ore  in  aqua  regia,  evaporating,  redissoh  ing 
in  dilute  hydrochloric  acid,  precipitating  lead,  copper,  and 
Cadmium  with  hydrogen  sulphide,  oxidising  the  iron  and 
precipitating   with   ammonia    containing   some  ammonium 

earl ate;    the    iron    is    thus     precipitated     and     the    zinc 

remaining  in  solution  is  estimated  with  standard  sodium 
sulphide  solution.  The  objection  to  this  method  is  that 
the  iron  precipitate  invariably  contains  zinc,  even  in  the 
presence  of  ammonium  carbonate  and  when  the  precipitate 
is  left  ill  the  liquid  for 24  hours.  Better  results  are  obtained 
bj  dissolving  the  precipitate  and  reprecipitating  it.  allowing 
it  to  remain  in  the  liquid  for  2  1  hours  after  reprecipitation ; 
but  this  is  not  expeditious. 

The  new  method  which  the  author  has  devised  depends 
upon  the  facf  that  if  ammonium  sulphate  he  present  the 
ferric  hydrate  will  combine  with  it  instead  of  with  the 
zinc  oxide.     The  method  is  carried  out  as  follows:— 
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2' 5  gnus,  of  the  zinc  ore  are  dissolved  in  15 — 20  cc.  of 
aqua  regia  and  evaporated  to  dryness.  15 — 20  cc.  of 
sulphuric  acid  are  added  and  the  mass  heated  till  white 
fumes  come  off;  it  is  then  diluted,  precipitated  with 
hydrogen  sulphide,  and  filtered;  the  hydrogen  sulphide 
is  expelled  from  the  filtrate  by  heat  and  ammonia  is  added 
till  the  liquid  is  neutral;  40  cc.  of  ammonia  containing 
25  percent,  of  ammonium  carbonate  are  then  added.  After 
the  flask  lias  eoohd  its  contents  are  made  up  to  500  CC 
and  filtered  through  a  dry  filter  j  100  cc.  (0"S  grin,  of  ore) 
are  taken,  diluted  to  250  cc.  and  then  titrated  with  a  2  per 
cent,  solution  of  sodium  sulphide.  The  details  of  the 
titration  are  as  follows:  A  weighed  quantity  of  pure  zinc, 
as  in  arly  as  possible  identical  with  the  quantity  in  the 
ore.  is  dissolved  in  I  CO.  of  concentrated  hydrochloric  acid, 
made  alkaline  with  20  cc.  of  ammonia,  and  diluted  to 
250  cc.  This  solution  and  that  to  be  analysed  are  placed 
side  by  side  and  the  sodium  sulphide  run  in  from  a  burette  till 
the  zinc  sulphide  is  nearly  all  precipitated;  the  precipitate 
is  then  allowed  to  settle  and  a  small  portion  of  the  clear 
liquid  is  placed  on  a  porcelain  plate  and  mixed  with  a  spot 
of  an  8  per  cent,  solution  of  sodium  nitroprusside ;  this 
operation  is  repeated  till  a  red  colour  is  seen  on  mixing 
the  drops  j  the  flask  must  be  well  shaken  after  each  addition 
of  sodium  sulphide. — A.  G.  B. 


Volumetric  Estimation  of  Zinc  according  to  E.  Donath 
mill  <i.  Hattensaur.  L.  Blum.  Zeits.  Anal.  ('hem.  29, 
271—272. 

Tin:  author  objects  to  Donath  and  Hattensaur's  method  for 
the  titration  of  zinc  in  an  "  ammoniacal  tartaric  acid  solution," 
with  potassium  ferrocyanide  (this  Journal,  1890,554),  on 
the  ground  that  manganese  when  present  will  be  precipitated 
under  the  conditions  of  the  process  (compare  this  Journal, 
1887,  226)  j  the  results  by  this  method  are  thus  liable  to 
he  too  high.  Malion  (this  Journal,  1882,  505)  has  also 
pointed  out  the  disturbing  influence  of  manganese  when 
zinc  is  titrated  with  potassium  ferrocyanide  in  hydrochloric 
acid  solution. — A.  G.  13. 


Estimation  of  Metallic  Aluminium  in  Commercial 
Aluminium.     G.  Klemp.     Zeits.  Anal.  Chem.  29,  388 — 390. 

The  author  treats  a  weighed  quantity  of  the  aluminium  to 
h'  tested  with  a  solution  of  potassium  hydrate,  and 
determines  the  quantity  of  hydrogen  that  is  evolved  either 
by  measuring  the  volume  of  the  gas  or  weighing  the  water 
produced  by  burning  it.  In  the  first  case  most  of  the 
ordinary  gas  analysis  apparatus  may  be  used,  especially 
Lunge's  improved  apparatus  (Ber.  23,  440 ;  this  Journal, 
1890,  547 — 549).  In  the  second  case  the  apparatus 
described  by  li.  Fresenius  for  his  zinc-dust  estimation  is 
suitable. 

In  testing  the  applicability  of  the  method  the  author  has 
used  fresenius'  apparatus.  He  employs  a  solution  of  caustic 
potash  that  contains  35  grms.  of  KOH  per  100  cc.  The 
aluminium  is  disintegrated  with  a  tile  and  the  filings  weighed 
in  a  weighing  tube,  about  1  gnu.  of  them  then  shaken  into 
an  Erlenmeycr's  Mask  of  about  150  cc.  capacity,  and  the 
tube  again  weighed.  The  aluminium  is  covered  with  a  little 
water,  and  some  vaselin  is  added  to  prevent  frothing.  The 
hydrogen  evolved  by  the  caustic  potash  solution  is  burnt  in 
a  Fresenius'  apparatus  and  collected  in  concentrated 
sulphuric  acid.  To  prevent  a  too  rapid  evolution  of  hydro- 
gen the  caustic  solution  is  added  in  small  quantities.  The 
aluminium  takes  about  three-quarters  of  an  hour  to  dissolve 
and,  to  expel  the  last  portions  of  hydrogen,  the  liquid  is 
warmed  towards  the  end  of  the  reaction. 

A  sample  tested  by  this  method  gave  98-42  per  cent,  and 
98-37  per  cent,  of  Al  ;  the  same  sample  tested  gravi- 
metrically  by  precipitation  with  ammonia  and  ammonium 
chloride,  and  deducting  the  iron  precipitated  at  the  same 
time  gave  9S-1  I  and  98-31  percent,  of  Al.— 11.  S.  I». 


Determination  of  Water  in  Superphosphates.   I.  J.  Stoklasa. 

Zeits.  Anal.  Chem.  29,  390—397. 
All  methods  heretofore  proposed  for  the  estimation  of 
water  in  superphosphates  give  varying  and  incorrect  results. 
In  this  paper  the  author  treats  of  the  influence  of  tem- 
perature on  mono-calcium  orthophosphate.  The  experiments 
were  made  with  a  chemically  pure  preparation  of  the 
following  composition ; — 

PerCent. 

CaO 2g'36 

'•". 66-67 

II" 81-53 

Free  phosphoric  aoid 0'014 

On  drying  3-590  grins,  of  this  substance  at  100°  its  weight 
became  constant  after  50  hours,  and  the  loss  of  water  was 
G-43  per  cent.,  which  is  equivalent  to  one  molecule  of  water. 
At  100'  therefore  ( 'all ,( l'(  >4),. H20  loses  its  water  of 
cry  -tallisation  after  111  hours'  heating.  The  calcium  phos- 
phate so  obtained  forms  opaque  and  non-hygroscopic  crystals 
of  the  composition  24-02  per  cent.  CaO,  60-74  percent. 
PX)5,  and  1500  per  cent.  IM  >.  It  is  soluble  without 
decomposition  in  water  in  the  proportion  of  1:200,  hut 
dissolves  very  slowly. 

If  this  substance  be  heated  to  105'  it  undergoes  very 
slight  alteration  until  after  20  hours'  heating,  and  then  only 
a  small  proportion  decomposes,  but  by  raising  the  tempera- 
ture gradually  to  200   the  decomposition  is  accelerated,  ami 

takes  place  as  follows  ; — 

1  t'all,(l'04),  =  Ca;l>,<>;  +  Ca(P03)s  +  CaH3PsO-  + 

+  2  HjPO.,  +  4  H.O. 

\',\  treating  the  substance  so  obtained  with  water  in  the 
proportions  of  1  :  200,  at  15°  C.,  the  undeeoniposed  mono- 
calcium  phosphate,  the  mono-calcium  pyrophosphate,  and 
the  phosphoric  acid  are  dissolved  out,  leaving  a  residue  of 
calcium  pyrophosphate  and  metaphosphate. 

Birnhaum  (Zeits.  f.  angew.  Chem.  1871,  137)  discovered 
the  formation  of  calcium  pyrophosphate  and  free  phosphoric 
acid,  but  says  nothing  of  finding  metaphosphate  and  mono- 
calcium  pyrophosphate.      His  equation — 

2  [CaH.1(PO.,);  +  H:0]=Ca;P207  +  2  H:1P04  +  3  H.2() 

is  impossible  as  calcium  pyrophosphate  and  phosphoric  acid 
when  heated  produce  mono-calcium  pyrophosphate. 

Drewson  (Zeits.  Anal.  (hem.  20,  54),  in  writing  of  the 
changes  in  superphosphate  at  high  temperatures,  says 
nothing  of  the  formation  of  normal  pyrophosphate  and 
metaphosphate,  but  he  found  even  at  100°  that  a  con- 
siderable amount  of  mono-calcium  pyro-phosphate  was 
formed.  Drewson's  analyses  also  show  that  when  heated 
even  to  300J  the  amount  of  soluble  phosphoric  acid 
in  the  superphosphate  remained  unchanged,  which  for 
a  superphosphate  of  ordinary  composition  is  certainly  a 
great  anomaly.  The  author  repeated  the  experiment  with 
an  ordinary  superphosphate  heated  to  120'  and  found  a 
considerable  decrease  of  soluble  phosphoric  acid  in  the 
aqueous  solution  of  the  superphosphate  after  heating.  But 
by  supposing  that  Drewson  used  a  superphosphate  in  which 
80  per  cent,  of  the  soluble  phosphoric  acid  existed  as  free 
H3PO4,  the  auomaly  would  be  explained  by  the  reaction 
between  the  pyrophosphate,  formed  by  the  heating,  and 
the  free  phosphoric  acid  according  to  the  equation — 

Ca.l'..!  >7  +  2  H3P<  >4  =  2  CaHj,Pj(  >;  +  HjO, 

soluble  mono-calcium  pyrophosphate  being  formed. 

The  author  has  tested  the  accuracy  of  this  equation  by 
heating  2  grins,  of  pure  calcium  pyrophosphate  with 
1-202  grms.  of  phosphoric  acid  in  a  platinum  dish  for 
10  hours  at  200°  C.  At  the  end  of  this  time  the  aqueous 
solution  only  contained  traces  of  free  phosphoric  acid. 
Before  warming  with  nitric  acid  the  solution  contained 
mono-calcium  pyrophosphate  and  I  percent,  of  phosphoric 
acid;  after  heating  with  nitric  acid  56  OS  per  cent,  of 
phosphoric  acid  was  found,  so  that  in  this  case  first  inono- 
ealcium  orthophosphate   has  been  formed,   and  this   has  on 
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farther  heating  lost  water  with  formation  of  mono-calcium 
phosphate. 

The  author  also  finds  that  when  mono-calcium  phosphate 
is  heated  at  150  and  higher,  that  not  only  the  temperature 
but  aNo  the  length  of  time  it  is  heated  influences  the  forma- 
tion of  mono-calcium  pyrophosphate. 

When  mono-calcium  phosphate  was  dried  at  205'  anil 
extracted  with  water,  the  solution,  after  boiling  with  nitric 
acid,  contained  16'2  per  cent,  of  phosphoric  acid,  whilst 
before  boiling  with  acid  it  only  contained  2-3  per  cent. 
The  insoluble  residue  was  all  calcium  metaphosphate.  When 
CaH4(P04)sH30  was  heated  at  210° it  lost  21-5percent. 
of  water,  and  when  treated  with  water  hit  a  residue  of 
glassy  calcium  metaphosphate,  insoluble  in  water,  whilst 
only  0-86  per  cent,  of  phosphoric  was  found  in  the  aqueous 
solution.  At  this  temperature,  therefore,  all  the  mono- 
calcium  pyrophosphate  formed  intermediately  loses  a  molecule 
of  water  and  becomes  converted  into  calcium  metaphosphate 
— CaHJ'oO-  =  Ca(P03)s  +  Hs(  >. 

The  influence  of  a  temperature  of  200°  for  one  hour  on 
mono-calcium  phosphate  is  therefore  expressed  by  the  equa- 
tion— 

8  [CaH4(P04)2H20]  =  4  CaII,(PO,),  +  Ca(P03)2  + 
+  CaH2P„0,  +  C'u..P,.0-  +  2  11,1't),  +  12  ILO. 

Further  beating  at  200"  produces  the  following  reaction  : — 

4  Call, (I'D,).,  +  CaCPOs)j  +  CaH2P207  +  (a-d'A  + 

+  2  H3P04  =  2  Ca(P03)s  +  4  CaH2P207  +  Cajp207  + 
2  H3P04  +  5  H.X). 

And  further — 
2  Ca(P03)2  +  4  CaH2P.,0-  +  Ca.,1',0-  +  2  H3P04  = 
=  6"Ca(P03)2  +  2  CarUy  >7  +  5  H20. 

Finally  at  210"  the  mono-calcium  pyrophosphate  is  all 
Converted  into  metaphosphate  and  water — 

6  CaCPO^,  +  2  CaHjPs07  =  8  Ca(P03)2  +  2  H..O. 

By  heating  the  original  mono-calcium  phosphates  from  the 
commencement  at  210°  the  whole  reaction  may  be  expressed 
by  the  equation — 

8  [CaH4(PO.)jHsO]  =  8  Ca(P03)3  +  24  H.,0. 

— H.  S.  P. 


The  Determination  of  the  Hardness  of  Natural  Waters 
by  Soap  Solution.  E.  L.  Keugehaner.  Zeits.  Anal. 
Chem.  29,  399—401. 
To  obviate  the  discrepancy  found  frequently  in  determining 
the  hardness  of  water  containing  magnesia  salts,  between 
the  hardness  as  shown  by  Clark's  test  and  that  indicated 
by  the  gravimetric  analysis  of  the  water,  the  author 
standardises  bis  soap  solutions  against  a  mixture  of  8  volumes 
of  a  12°  solution  of  calcium  sulphate  and  2  volumes  of  a 
12°  solution  of  magnesium  sulphate,  such  a  mixture  repre- 
senting an  average  hard  water.  He  makes  his  soap  solution 
of  such  a  strength  that  12  cc.  of  it  produces  a  permanent 
froth  in  100  cc.  of  this  12  mixture.  The  soap  solution 
must  be  added  slowly,  in  quantities  of  1  cc.  at  first  and 
towards  the  end  drop  by  drop,  and  the  operation  is  ended 
when  a  froth  remains  on  the  water  for  five  minutes.  Only 
100  cc.  of  water  are  taken,  ami  it  is  shaken  up  in  a  bottle 
of  200  cc.  capacity.  By  diluting  the  12  mixture  of  calcium 
and  magnesium  sulphates  with  distilled  water,  solutions  can 
then  be  made  of  hardnesses  of  from  1° — 12°,  and  the 
quantity  of  soap  solutions  corresponding  to  each  degree  of 
hardness  can  then  be  found  by  experiment.  The  author 
has  had  a  burette  made,  graduated  in  degrees  and  tenths, 
corresponding  to  the  various  volumes  of  soap  solution 
required  hv  the  solutions  of  various  degrees  of  hardness 
from  1    to  12°. 

In  testing  a  natural  water,  the  readings  of    su.di  a  burette 

will   be   more   accurate  the   more   diluted   (within  certain 

limits)    is    the   normal    volume  of  the  water,   and  the  nearer 
the    relationship  of  the   lime   to   the    magnesia    in  the  water 

io  he  tested,  expressed  in  degrees  of  hardness,  approaches 
that  of  80  to  20.— 11.  S.  P. 


The  Detection  of  Natural  Mineral  Phosphates  in  Thomas' 
Phosphate  Meal.  L.  Blum.  Zeits.  Anal.  Chem.  29, 
408—411. 

Tiik  considerable  rise  in  price  of  Thomas'  slag  makes  it 
worth  while  to  adulterate  it  with  certain  classes  of  natural 
mineral  phosphates  as,  for  example,  the  Minis  phosphates, 
containing  40—45  per  cent,  calcium  phosphate,  which  is 
sold  at  a  price  equal  to  0*11  franc  per  kilogram  me  of  calcium 
phosphate.  It  would  only  pay  to  use  such  natural  phos- 
phates for  adulteration  as  were  unsuitable  for  making 
superphosphates,  owing  to  the  quantity  of  calcium  carbonate 
they  contain,  as  a  sufficiently  good  juice  is  given  by  super- 
phosphate makers  foi    all  natural  high-grade  phosphates. 

Thomas'  slag,  when  fresh,  contains  no  carbonic  aeal,  and 
the  author  only  found  2'28  per  cent,  carbon  dioxide  in 
Thomas'  slag  that  had  been  exposed  in  the  open  air  for 
three  years,  and  lie  finds  that  the  maximum  percentage  of 
carbon  dioxide  in  Thomas'  slag  examined  by  him  is  about 
2"5  per  cent.  Such  phosphate  as  the  Mons  phosphate 
(tin'  grey  phosphate  chalk)  contains  about  22  per  cent,  of 
carbon  dioxide. 

The  determination  of  the  carbon  dioxide  in  a  sample  of 
Thomas'  meal  therefore  affords  a  test  of  its  freedom  from 
or  adulteration  with  natural  mineral  phosphates,  although 
ii  does  not  afford  a  very  definite  method  of  determining  the 
amount  of  that  adulteration. 

[t  is  onrj  necessary  to  determine  the  loss  by  calcination 
to  see  whether  it  contains  an  undue  proportion  of  carbon 
dioxide— H.  S.  P. 


The   Chemical  Constitution  of  Tale.     ]•'.  W.  Clarke  and 
E.  A.  Schneider.     Ber.  23,  1537— 1540. 

The  sample  of  talc  with  which  the  experiments  were  carried 
out  came  from  Hunter's  Mill,  Virginia,  and  when  dried  in 
air  gave  the  following  analysis  : — 

Per  Cent. 

sio, c-in 

Al  <>. 0-15 

Fi  ■.(); 0-95 

M(?0 30-95 

PeO 0-85 

MnO Trace. 

H20(1U5')  0-07 

Loss  in  ignition I'M 

100-os 

These  figures  agree  closely  with  the  empirical  formula 
H2Mg3Si4013.  Talc  is  usually  held  to  he  an  acid  nieta- 
silieate,  ll;Mg,( sio  .") ,.  (iroth, however, prefers  to  consider 
itabasic  pyrosilicate,  Mg(Si205)2(MgOH)j,  derived  from 
the  acid  ll.Sn.o  . 

Olivine  behaves  like  talc  to  hydrochloric  acid  gas, 
being  only  superficially  attacked,  hut  talc  is  the  only  one 
of  these  minerals  that  withstands  the  action  of  aqueous 
hydrochloric  arid. 

This  power  of  talc  for  resisting  the  action  of  hydrochloric 
acid  is  a  strong  argument  against  considering  it  to  be  a  basic 
pyrosilicate. — E.  11.  L. 


On  the  Action  of  Sulphurous  Acid  on   Metals.     .1.  Dal. 

Ber.  23,  2151—2154. 
SutPHUROl  s  acid  acts  upon  palladium  and  platinum  with 
evolution  of  sulphuric'  anhydride  and  formation  of  a  sulphide. 
With  gold  no  sulphide  is  obtained.  Very  little  or  no 
Sulphuric  anhydride  is  evolved  with  eopper,  silver,  or 
cadmium,  the  residue  consisting  of  a  mixture  of  sulphide, 
sulphate,  ami  other  sulphur  compounds.  Magnesium  burns 
in  a  current  of  sulphurous  acid,  the  residue  containing 
sulphate,  sulphite,  ami  sulphide  of  magnesium.  Antimony 
yields  a  mixture  of  the  trioxide  and  the  trisulpbide. 
Aluminium,  /.inc.  nickel,  and  cobalt  apparently  react  with 
sulphurous  acid,  whilst  mercury  ami  bismuth  are  not  acted 
upon  at  all. 
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The  author  proves  the  presence  of  sulphides  by  the  evolu- 
tion of  sulphuretted  hydrogen  which  takes  place  when 
hydrogen  is  passed  over  the  heated  residues.  Serious  doubts 
are  thus  thrown  on  the  accuracy  of  the  usual  analytical 
method  for  estimating  copper  as  Cu3S  by  igniting  the  sul- 
phide in  a  current  of  hydrogen,  and  the  author  also  proves 
that  reduction  to  metallic  copper  takes  place  even  after 
igniting  for  only  a  quarter  of  an  hour. 

The  equations  explaining  the  above  reactions  are  : — 

I'd    +  3  SO.,  =  IMS  +  2  S03 

1'dS  +        H3  =  Pd     +   U.S.  — H.  A. 


The    Oxidation    of  Metallic    Sulphides    In/    Ike   Electric 
Cum  nl.      E.  !•'.  Smith.      Her.  23,  2276—2283. 

Twelve  mouths  ago,  in  a  preliminary  note  (licr.  22,  1019) 
the  author  stated  that  tin-  sulphur  in  metallic  sulphides 
was  converted  into  sulphuric  acid  by  the  action  of  an 
electric  current;  that,  for  example,  tin-  whole  of  the 
sulphur  of  copper  pyrites  might  be  completely  oxidised 
in  10  minutes  by  this  method,  and  that  at  the  same  time 
the  oxides  of  the  heavy  metals,  such  as  iron,  copper,  &c, 
might  he  eliminated,  so  that  a  precipitate  of  barium 
sulphate  could  be  obtained  quite  white  aud  free  from 
the  impurities  that  usually  are  so  readily  carried  down 
with  it.  Details  of  the  method,  and  apparatus  used,  are 
given  in  the  present  paper.  The  apparatus  consists  of  a 
nickel  crucible,  from  Ij- to  2  inches  high,  and  from  1}  to 
lA  inch  in  diameter,  which  is  supported  in  a  ring  of  stout 
copper  wire  attached  to  a  screw  tixed  to  the  base  of  an 
ordinary  filter  stand.  The  arm  of  the  stand  carries  another 
screw,  in  which  a  strong  platinum  wire  is  fastened,  which 
ordinarily  constitutes  the  anode,  the  crucible  being  made 
the  cathode.  The  Other  parts  of  the  apparatus  air,  a  battery, 
a  "  resistance,"  consisting  of  a  wooden  frame  on  which  about 
150  metres  of  iron  wire  are  Stretched,  for  regulating  the 
amount  of  current,  a  commutator  for  reversing  tin'  direction 
of  the  current,  and  a  Kohlrausch's  ammeter,  which  is  inserted 
between  the  commutator  and  the  crucible.  The  "  resistance  " 
and  the  commutator  are  essential  parts  of  the  apparatus,  as 
different  sulphides  require  different  amounts  of  current,  and 
in  some  cases  it  is  necessary  to  reverse  the  current,  because 
a  considerable  quantity  of  metal  becomes  deposited  upon 
the  crucible,  thus  enclosing  particles  of  undecomposed 
material. 

30— 40  grins,  of  caustic  potash  (not  soda)  are  heated  in 
the  crucible  until  the  excess  of  water  is  expelled,  the  weighed 
quantity  of  the  sample  is  added  to  it,  the  crucible  is  placid 
in  the  copper-wire  support,  and  the  platinum  wire  forming 
the  other  electrode  is  dipped  into  the  melted  mass.  It  is 
necessary  to  keep  the  crucible  covered  during  the  oxidation. 
The  current  is  then  closed,  and  in  from  10 — 20  minutes  the 
sulphur  is  usually  perfectly  oxidised.  The  current  is  then 
interrupted,  the  crucible  cooled,  and  its  contents  treated 
with  water,  which  dissolves  all  but  the  metallic  oxide  that 
has  been  formed.  The  liquid  is  filtered,  acidulated,  and 
the  sulphuric  acid  precipitated  in  the  usual  way.  Should 
the  solution  become  turbid  when  acidulated,  the  oxidation 
has  not  been  perfect.  It  should  he  noticed  whether  sulphur 
dioxide  is  evolved  when  acid  is  added,  and  the  residue 
insoluble  in  water  must  always  be  tested  for  sulphur,  if  the 
potassium  hydrate  contain  sulphur,  of  course  a  correction 
must  be  made  on  account  of  this. 

The  author  then  describes  the  oxidation  of  various 
sulphides.  Zinc  blende,  cinnabar,  galena,  argentite  (Ag„S), 
molybdenite  (MoS..),  antimony  sulphide,  orpiment  (As„S;)), 
jamesonite  (Sb2SdPb.,),  enargite  (AsS4Cu,),  stephanite 
(Sb2S8Ag10),kobellite(BiSb2S5Pb2),  tin  pyrites  (SnS4Cu2Fe), 
and  fahl  ore  were  all  satisfactorily  oxidised,  the  current 
varying,  according  to  the  substance  operated  on,  from  1  to 
2  amperes,  and  the  time  required  for  oxidation  from  10 — 20 
minutes.  Copper  glance  (redruthite,  Cu2S)  resisted  all 
attempts  to  completely  oxidise  the  sulphur,  repeated  reversals 
of  a  very  large  current  only  resulting  in  the  oxidation  of 
about  half  the  sulphur. 

The  sulphides  of  iron  act  in  an  interesting  manner. 
Magnetic  pyrites  (pyrrhotin,   FeuSI2)  was  easily  oxidise  d. 


Similarly,  white  pyrites  (marcasite,  FeS„)  suffered  complete 
oxidation.  On  the  other  hand,  yellow  pyrites  (mundic,  FcS.,), 
though  of  the  same  chemical  composition  as  marcasite,  was 
most  difficult  to  oxidise,  one  atom  of  sulphur  persistently 
remaining  unoxidised.  By  mixing  an  equal  weight  of  cupric 
oxide  with  the  pyrites,  and  using  a  current  of  -I  amperes, 
fairly  satisfactory  results  were  obtained.  The  use  of  cupric 
oxide  was  suggested  by  the  facility  with  which  copper  pyrites 
could  be  oxidised  by  this  method.  The  different  behaviour 
of  marcasite  and  mundic  leads  to  the  assumption  that  their 
chemical  constitution  is  dissimilar. — H.  S.  P. 


An  Azotometer  for  the  Estimation  of  Nitrogen  in  Ammo- 
nium Salts.  W.  Hentschel.  Her.  23,  li-Jm!--  1M03. 
The  apparatus  somewhat  resembles  V.  .Meyer's  vapour 
density  apparatus.  The  chief  part  is  a  cylindrical  tube  A, 
w  idened  at  the  upper  part,  where  a  double-bored  cork  closes 
it,  and  surrounded  by  an  outer  tube,  in  which  vapour  can  be 


An  Azutumeteu. 


generated  for  heating  the  contents  of  A.  The  lower  part 
of  A  holds  a  solution  of  sodium  hypobromite.  Through 
one  hole  in  the  cork  passes  the  tube  I>,  which  on  the  outside 
is  connected  with  a  bent  tube  leading  to  a  graduated 
measuring  tube,  whilst  on  the  inside  it  is  bent  into  a  hook 
shape.  Upon  this  hook  is  hung  by  a  platinum  wire  the 
bucket  C,  which  contains  the  solution  of  the  ammonium 
salt.  This  "drop  cylinder"  or  bucket  is  weighted  .villi  a 
sealed  bulb  containing  mercury.  Through  the  second  hole 
in  the  cork  passes  a  glass  rod  bent  at  right  angles,  by  means 
of  which  the  drop  cylinder  can  be  slipped  off  the  hook  anil 
thus  allowed  to  fall  into  the  hypobromite  solution  below. 
In  his  experiments  the  author  used  methyl  alcohol  in  the 
outer  heating  tube  ;  after  boiling  for  15  minutes  a  constant 
temperature  was  obtained.  When  the  bucket  is  allowed  to 
drop  the  solutions  of  ammonium  salt  and  hypobromite 
quickly  mix,  and  in  a  few  minutes  all  the  nitrogen  is 
liberated  in  the  form  of  small  bubbles,  whilst  at  the  same 
time  a  corresponding  volume  of  air  and  nitrogen  enters  the 
measuring  tube.  The  author  has  demonstrated  by  experi- 
ment that  no  correction  is  necessary  unless  extreme  accuracy 
is  aimed  at,  probably  owing  to  the  warm  hypobromite 
solution  having  a  smaller  absorbing  capacity  than  the  cold 
solution  usually  used  in  other  azotometers. —  II.  S.  P. 
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Schulze-Tiemann's  Method  for  determining  Nitric  Acid  in 
Water.     E.  Schmidt.     Apoth.  Zeit.  1890,  287. 

According  to  the  quantity  of  nitric  acid  prest  nt,50 — 500  cc. 
of  water  are  evaporated  to  20 — 80  cc,  and  these  are  drawn 
up   into  flask   A.    Before  connecting  with   the   collecting 
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apparatus  IS,  the  latter  is  first  filled  up  to  i  with  mercurj  . 
and  the  vessel  g  attached  to  k  by  a  piece  of  india  rubber 
tubing.  Sehirt's  collecting  apparatus  may  now  be  filled 
with  caustic  soda  (20 — 30  per  cent.'),  which  must  be  boiled 
previous  to  the  experiment,  and  introduced  warm.  Sufficient 
caustic  soda  should  lie  used  to  fill  part  of  g  when  the  latter 
is  raiseil  a  little  over  the  level  of  stop-cock  h  ;  li  is  then 
closed  and  g  fixed  at  the  same  level  as  the  stop  cock.  The 
pinch-cock  b  being  closed  and  e  opened,  the  water  in  A  i- 
brought  to  a  boil.  The  air  bubbles  which  now  rise  in  I?  are 
allowed  to  escape  by  opening  A  and  raising  g.  When  no 
more  air  collects  in  B,  <  i-  closed  and  b  opened.  The  steam 
issuing  from  a  is  passed  into  a  mixture  of  equal  parts  of  a 
saturated  and  freshly  prepared  solution  of  ferrous  chloride 
and  fuming  hydrochloric  acid,  in  order  to  expel  any  air. 
When  only  5  cc.  of  water  are  left  in  the  flask,  b  also  is 
closed  and  the  flame  at  once  removed. 

By  opening  b  after  some  time,  about  10  cc.  of  the  ferrous 
chloride  mixture  are  allowed  to  enter  the  fiask.  b  is  again 
closed  and  heal  applied  until  pressure  is  noticeable  by  the 
rubber  tubing  "at  <  becoming  inflated.  The  stop-cock  e  is 
then  opened,  the  content-  of  the  flask  evaporated  to  dryness, 
and  c  is  again  closed.  As  soon  as  a  negative  pressure  is 
observed  in  A  a  further  3  cc.  of  the  ferrous  chloride  mixture 
are  introduced  and  the  operations  carried  out  as  above. 
On  now  evaporating  to  dryness  all  nitric  oxide  "ill  have 
collected  in  B,  and  the  volume  may  he  read  off  after 
adjusting  the  level  of  t lie  liquid  in  g  to  that  in  li.  (See  also 
this  Journal,  1890,  896— 897.)— A.  B. 


The  Chemical  Society  of  Aachen.     Meeting  of  June   12th, 

i  81  0.  Chem.  Zeit.  14,  855—856. 
t'i  LSSEN  has  been  able  to  detect  traces  of  lead  in  bismuth 
preparations  whuh  appeared  to  he  free  from  lead  by  a 
spectroscopic  examination.  The  substance  is  converted  into 
nitrate  and  electrolysed  in  the  presence  of  an  excess  of  nitric 
acid:  lead  peroxide  and  bismuth  peroxide  separate  out, 
but  the  greater  portion  of  the  latter  dissolves.  The  per- 
oxide is  converted  info  nitrate  and  saturated  with  pure  soda 

solution,  potassium  bichromate  is  added  to  the  pure  solution, 
which  precipitates  bismuth  ohromate,  whilst  the  lead  remains 

in   -ulution  and    may  hi-    precipitated    from   the    filtrate    by 
acidifying  with  acetic  acid. 


Vortman    i  a     new     volumetric     method     for 

estimating  copper.  If  -odium  thiosulphate  he  added  to  a 
solution  of  a  copper  salt,  a  double  salt,  Cu:s;(  r.Xa^sj  >_ 
is  formed  which  is  decomposed  on  boiling. 

li  uSO.,  +  1  NajSjO,  =  Cu_s_n  ..\vs,03  + 

Na  \<  >,    t-  2  Xa_.SU,. 

(  HjSjOj.NajSA   =  CujS  +  Xa-SU.  +  Si  i ,  +  S. 

If  a-  much  sulphuric  acid  be  previously  added  as  ir- 
sufficient  to  ju-t  decompose  the  added  thiosulphate,  then 
at  the  conclusion  of  the  reaction  there  remains  an  amount 
of  free  sulphuric  acid  corresponding  to  tin.'  amount  of  copper 
taken  and  n  may  he  determined  according  to  some  aeidi- 
metrie  process. 

The  titration  is  carried  out  as  follows;  the  copper  Solution 
(preferably  sulphate)  must  first  he  neutralised,  thi-  may  he 
done  by  adding  an  excess  of  hydrogen  peroxide  and  then 
potassium  permanganate  until  a  brown  precipitate  appears, 
when  the  solution  will  be  just  neutral, the  following  reaction 
having  taken  place  : — 

2  KMnO,  +  5  H2< );  f  :i  1LSO,  =  2  Mn  SO,  + 

K_sir   |  slli  i, 

the  reaction  proceeds  best  at  To  — mi  ('.  An  excess  of 
decinormal  sodium  thiosulphate  is  added  to  the  neutralised 

solution  and  a-  much  decinormal  sulphuric  acid  a-  i> 
necessary  to  just  decompose  the  thiosulphate.  The  solution 
is  boiled  until  completely  decomposed,  an  excess  of 
potassium  iodide  and  iodate  added  to  the  solution,  titrated 
back  with  decinormal  thiosulphate;  -11  is  equivalent  to 
2  L'u.     The  results  are  very  satisfactory. 

Ferrous  sails  may  he  estimated  by  oxidation  with  iodine 
by  adding  sodium  acetate  and  acetic  acid  anil  then  a 
measured  excess  of  iodine  solution,  and  after  standing  15 
minutes,  titrating  the  excess  of  iodine. 

Xitnr  arid  may  he  estimated  by  electrolysing  in  the 
presence  of  copper  sulphate,  when  it  i- completely  converted 
into  ammonia.  The  nitrate  i-  dissolved  in  a  platinum  dish, 
sulphuric  acid  an  1  copper  sulphate  added  and  tie-  solution 
electrolysed  in  the  usual  way;  it  is  then  distilled  with  soda 
and  the  ammonia  which  is  evolved  estimated  in  the  usual 
manner.  If  the  nitric  acid  is  already  in  combination  with  a 
metal  which  is  deposited  on  electrolysis,  the  copper  may 
he  omitted. 

Aluminium  in  solutions  containing  phosphoric  acid,  such  as 

occur  when  iron  is  electrolytically  deposited  from  a  solution 
of  ferro-aluminiuin.  ina_\  he  easily  separated  from  such 
metals  as  manganese,  &C.  in  the  following  way.  The 
solution  is  neutralised  with  soda  and  an  excess  of  -odium 
acetate,  phosphate  and  acetic  acid  added  whereby  all 
alumina  is  precipitated  a-  phosphate;  this  is  washed  with 
dilute  ammonium  nitrate,  ignited  and  weighed  as  All'U,. 

Cobalt  in  ammoniacal  solution  is  oxidised  by  alkaline 
hypochlorites  whilst  nickel  is  not.  To  take  advantage  of 
this  for  the  separation  of  cobalt  and  nickel,  an  excess  of 
ammonia  is  added  to  the  solution  and  a  slight  excess 
of  alkaline  hypochlorite  and  the  whole  wanned  until 
the  excess  of  ammonia  i-  d<  stroj  ed.  1 'of ash  is  added  to  this 
when  Co__H_,<  '„  and  Xill  __(  Lair  precipitated.  The  precipitate 
i-  washed  and  transferred  to  a  beaker  ;  potassium  iodide  and 
hydrochloric  acid  added:  Coj  liberates  Ij  which  is  titrated 
with  thiosulphate. — A.  L.  S. 


Estimation  of  the  Zinc  as  Carbonate  ami  Silicate  in 
Calamine  containing  Lead.  W.  Minor,  (hem.  Zeit. 
14,  1003. 
Tins  is  a  modification  of  the  author's  method  for  the 
determination  of  the  zinc  existing  a-  carbonate  and  silicate 
in  calamine  oris  containing  lead  (them.  Zeit.  13,  1670; 
thi-  Journal,  1890,  1 17).     Two  grins,  of  calamine  are  boiled 
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with  50  to  GO  cc.  of  dilute  caustic  soda  solution  fur  about 
15  minutes,  the  insoluble  matter  is  allowed  to  settle,  the 
liquid  filtered,  and  the  residue  again  boiled  with  soda  us 
before.  The  second  liquid  is  also  filtered,  and  the  residue 
washed  on  the  filter  with  hot  dilute  soda.  The  nitrates  are 
added  together,  acidulated  with  sulphuric  acid  to  remove 
the  lead,  made  up  to  a  known  bulk,  and,  after  standing 
several  hours,  half  of  the  liquid  is  filtered.  This  solution  is 
then  made  alkaline  with  ammonia  and  the  zinc  estimated  by 
titration  with  sodium  sulphide.  Since  the  greater  part  of 
the  zinc  existing  as  sulphide  in  calamine  ores  is  lost  dating 
the  smelting,  a  method  for  determining  that  combined  with 
carbonic  and  silicic  acids  only  is  of  great  importance. 
It  is  not  necessary  after  adding  the  ammonia  to  filter  off 
any  alumina  that  might  be  precipitated. — A.  YV. 


A  lSeu-  Method  for  the  Estimation  of  Nitrates  and  Nitrites 
in  Water.  R.  Ormandy  and  J.  li.  Cohen.  J.Chem.  Soc. 
(Trans.)  1X90,811—815. 

The  process  resembles  that  of  Gladstone  and  Tribe.  The 
zinc-copper  couple  is  replaced  by  thin  sheet  aluminium 
coated  with  a  film  of  metallic  mercury.  This  is  effected  by 
shaking  the  foil  with  a  solution  of  mercuric  chloride  (1  vol. 
of  a  saturated  solution  with  1  vol.  of  water).  Metallic 
mercury  adheres  to  the  surface  of  the  aluminium  and  the 
couple,  after  being  washed  a  few  times  witli  pure  water,  may 
be  introduced  into  the  water  to  be  analysed.  The  alumi- 
nium mercury  couple  acts  more  rapidly  than  the  zinc  and 
copper  and  gives  equally  good  results.  Nitrates  in  small 
quantities  such  as  occur  in  natural  waters  are  entirely 
reduced  by  the  couple  in  about  tin  hour.  The  couple  is  left 
in  contact  with  the  measured  quantity  of  water  in  the  cold 
until  the  aluminium  is  converted  into  oxide.  Water  and 
precipitate  are  then  transferred  to  the  retort  for  distillation. 
The  nitrate  is  converted  into  ammonia,  the  amount  of  which 
is  estimated  by  Nessler's  reagent  in  the  usual  way. 

Before  preparing  the  couple  the  aluminium  foil  must  be 
heated  in  a  current  of  hydrogen  or  in  a  Bunsen  flame  to 
remove  any  grease  that  may  be  present. 

It  is  well  known  that  albuminoid  substances  undergoing 
decomposition  split  up  into  simpler  organic  nitrogen  com- 
pounds before  free  ammonia  makes  its  appearance.  The 
authors  determined  whether  the  zinc-copper  or  aluminium 
mercury  couple  effected  any  change  by  hastening  decompo- 
sition when  in  contact  with  the  partially  decomposed 
albumin.     The  following  is  the  summary  of  the  results  : — 

1.  Neither  couple  affects  the  amount  of  free  ammonia 
produced  during  the  decomposition  of  the  albumin,  that  is 
to  say,  the  amount  of  free  ammonia  given  off  each  day  by 
the  decomposing  albumin  was  the  same  with  or  without  the 
addition  of  the  couple. 

2.  The  addition  of  causti  •  soda  to  the  albumin  solution 
and  to  the  solution  with  the  zinc-copper  couple  set  free  an 
additional  quantity  of  ammonia,  which  was  the  same  in  the 
two  eas.  ~. 

3.  In  the  case  of  the  albumin  solution,  acted  upon  by  the 
aluminium-mercury  couple,  the  amount  of  free  ammonia 
produced  by  the  addition  of  caustic  soda  was  largely  in 
excess  of  that  in  the  other  two  solutions.  It  is  evident  that 
the  aluminium  couple  acts  upon  the  products  of  the 
decomposition  of  the  albumin,  which  are  decomposed  only 
on  the  addition  of  caustic  soda. — J.  B.  C. 


Determination  of  Manganese  and  Zinc  as  Pyro- 
phosphates. R.  C.  Boyd.  School  of  Mines  Quarterly, 
11,  355—358. 
In  the  precipitation  of  manganese  as  double  phosphate  by 
microcosmic  salt,  it  has  hitherto  been  considered  necessary 
to  work  with  absolutely  no  excess  of  ammonia.  Slight 
excess  of  ammonia  is,  however,  shown  by  the  author  not  to 
be  detrimental.  Furthermore  it  has  been  deemed  advisable 
to  filter  ice-cold.  This,  too,  is  shown  to  be  unnecessary,  as 
also  is  washing  with  a  10  per  cent,  solution  of  ammonium 
nitrate.  Hence  precipitation  and  filtration  are  both  per- 
formed hot,  and  only  about  50   cc.  of   washings-  become 


necessary  to  remove  the  sodium  salt  ami  excess  of  alkaline 
phosphate.  After  ignition  with  the  usual  precautions,  the 
precipitate  becomes  manganese  pyrophosphate,  Mn.,l'.,(  )-. 

With  regard  to  determination  of  zinc  by  this  method, 
the  precipitation  is  made  as  follows: — An  excess  of  micro- 
cosmic  salt  i^  added,  and  the  whole  is  heated  to  boiling, 
and  then  a  slight  excess  of  ammonia  added.  The  boiling 
is  continued  until  no  smell  of  ammonia  is  noticeable.  The 
precipitate  is  then  filtered  and  washed  by  decantation,  as 
much  of  the  precipitate  as  possible  being  kept  in  the 
beaker.  When  the  washings  give  no  reaction  for  phos- 
phates, the  precipitate  is  dissolved  in  the  beaker  by  the  aid 
of  a  little  nitric  acid,  and  the  solution  is  poured  through 
the  filter  into  a  weighed  platinum  dish,  and  the  zinc 
compound  rinsed  into  the  same  with  a  little  distilled  water. 
After  evaporating  and  carefully  igniting,  the  dish  and 
contents  are  weighed.  By  this  means  the  reducing  action 
of  burning  filter  paper  upon  the  precipitate  is  avoided. 
While  cooling,  the  dish  should  be  covered,  as  sometimes 
the  residue  "  snaps,"  and  portions  may  be  projected  from 
the  dish  unless  this  be  covered.  Analyses  show  very  good 
results  in  the  case  of  both  manganese  and  zinc. — T.  L.  B. 


OUGAMC  CHEMISTRY.— QUALITATIVE. 

Adulteration  of  Commercial  Olein  with  Linoleic  Arid. 
Grandval  and  Valser.  Bull.  Soc.  d'Kncour.  Ind.  Xat. 
1890,  401—407. 

So-called  "  olein,"  in  reality  crude  oleic  acid,  is  a  by- 
product of  candle-making,  being  separated  from  the  more 
valuable  stearic  acid  by  pressing  at  carefully  regulated 
temperatures,  and  is  chiefly  used  for  soap-making  and  as  a 
lubricant  for  wool-spinning.  For  the  latter  purpose,  some 
manufacturers  prefer  it  to  olive  oil,  because  it  is  cheaper 
and  easier  to  remove  from  the  fibre,  sodium  carbonate 
serving  as  a  detergent  instead  of  soap,  which  is  necessary 
when  oil  is  used. 

Recently  goods  for  which  oleic  acid  has  been  used  have 
been  damaged  by  the  appearance  on  them  of  yellow  stripes, 
which  persist,  even  after  washing  and  bleaching,  and  are 
fatal  to  the  successful  dyeing  of  delicate  tints.  The  authors 
attribute  this  state  of  things  to  the  presence  of  linoleic  acid, 
and  account  for  it  in  the  following  way  : — 

The  growing  trade  in  margarine  has  led  to  the  practice  of 
pressing  fresh  fats  of  animal  origin  for  the  sake  of  their 
olein,  wdiich  is  used  in  its  manufacture.  The  process, 
whether  carried  out  by  candle-makers  themselves  or  pursued 
as  a  separate  industry,  yields  a  mass  of  stearin  so  hard  that 
it  is  troublesome  to  deal  with  after  saponification  for  the 
preparation  of  stearic  acid.  Accordingly  the  requisite 
consistency  for  successful  pressing  is  obtained  by  adding 
the  fatty  acids  resulting  from  the  partial  saponification  of 
linseed  oil,  which  is  chosen  both  because  of  the  fluidity  of 
the  greater  part  of  its  fatty  acids,  and  because  it  contains 
a  certain  proportion  of  solid  fatty  acids  which  augments 
the  yield  obtained.  The  "  olein  "  got  by  pressing  such  a 
mixture  of  course  contains  drying  fatty  acids,  of  which 
linoleic  acid  is  a  type.  When  used  for  greasing  wool,  no 
ill-effects  are  noticed  if  the  material  be  woven  and  washed 
soon  afterwards,  but  if  stored  some  weeks  before  weaving 
exposed  to  light  and  air,  discolouration  takes  place,  and  is 
only  bidden  by  dyeing  with  dark  colours.  Besides  this 
defect,  a  good  deal  of  waste  is  produced,  and  the  fibre  is 
harsh,  sticky,  and  rather  more  troublesome  to  get  free  from 
grease  ;  no  other  inconvenience,  however,  appears  to  result. 

The  detection  of  such  adulterated  oleic  acid  is  tolerably 
simple,  and  is  best  effected  by  direct  comparison  with 
genuine  oleic  acid.  The  sophisticated  variety  is  of  paler  tint 
than  the  genuine,  and  has  a  specific  gravity  of  0-912 — 0-919 
at  15  '  C,  instead  of  0-905.  It  often  contains  a  good  deal 
of  solid  matter,  and  the  specific  gravity  is  best  taken  at  a 
somewhat  higher  temperature,  and  corrected  by  use  of  the 
constant  0-00064  for  each  degree  centigrade.  On  heating 
repeatedly  to  about  50°  C.  and  cooling,  the  spurious  grease 
becomes  more  and  more  buttery,  while  the  consistency  of 
the  genuine  is  unaffected.     When  50  grins,  are  shaken  with 
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450  cc.  of  alcohol  at  85  per  cent.,  a  shining  deposit  is 
formed;  oleic  acid  thus  treated  dissolves  completely.  A 
residue  is  also  given  by  any  mineral  rosin  or  fatty  oil  that 
may  be  present,  but  is  easily  distinguished  from  it  by  its 
different  appearance.  Definite  proof  of  the  nature  of  the 
deposit  may  be  had  by  collecting  it  on  a  filter,  washing  with 
alcohol  ami  drying,  when  it  will  be  found  to  fuse  at  about 
47°  C,  and  to  dissolve  easily  in  boiling  alcohol,  being 
deposited  therefrom  on  cooling.  It  saponifies  readily  and 
completely,  yielding  a  soap  whose  solutions  gelatinise  in 
the  cold  even  when  very  dilute. 

The  recognition  of  drying  fatty  aeids  may  also  be  effected 
by  the  elaidin  reaction.  Other  tests  are  based  on  tin' 
greater  tendency  to  dry  when  exposed  on  a  clean  leaden 
surface  and  the  yellow  colour  given  by  shaking  with  an 
equal  volume  of  caustic  soda,  pure  oleic  acid  giving  only  a 
grey  tint. 

Judged  by  such  means,  adulterated  samples  of  "olein" 
can  be  condemned  and  damage  avoided. — 15.  IS. 


A   New  Method  for  Detecting  Colouring  Matters  added 
Fraudulently  to  Wine.    J.  Weirich.    Monit.  Scicnt.  1890, 

4,  689—699. 
A  small  quantity  of  the  wine  to  be  tested  is  brushed  on  a 
piece  of  paper  which  should  not  be  absorbent,  allowed  to 
dry,  exposed  to  the  light,  and  examined  from  time  to  time, 
the  tint  communicated  to  the  paper  by  a  natural  wine  is  of 
totally  different  character  from  that  due  to  an  artificially 
coloured  wine.  The  natural  colouring  matters  of  wines  and 
other  vegetable  colouring  matters  change  each  in  a  definite 
way  on  the  paper  ;  mineral  colouring  matters  do  nut  alter. 
Experiments  should  be  made  with  natural  and  artificially 
coloured  wine  of  different  vineyards,  when  the  working  of 
the  test  will  be  soon  understood. — A.  L.  8. 


Reaction  of  some  Phenols  in  the  Presence  of  Chloroform 
and  Alkali.     Monit   Scieut.  1890,4,  710—713. 

The  phenols  give  with  chloroform  and  alkali  a  characteristic 
colour  reaction,  and  this  is  reeommended  as  a  general 
reaction  for  identifying  these  compounds.  To  perform  the 
test,  the  phenol  is  dissolved  in  chloroform,  a  small  piece  of 
potash  added  and  the  solution  boiled.  The  characteristic 
colouration  is  quickly  developed.  Reducing  and  oxidising 
agents  affect  the  reaction,  alcohol  sometimes  accelerates  and 
sometimes  hinders  it,  ether  nearly  always  impedes  it,  with 
aqueous  solution  the  reaction  is  less  sharp ;  in  this  case  it  is 
best  to  shake  up  with  chloroform  and  proceed  with  the 
decanted  chloroform  as  usual,  or  to  extract  with  ether,  boil 
the  ether  off  and  dissolve  the  residue  in  chloroform. 

Phenol. — A  pale  red  colouration  is  first  produced  which 
becomes  brown,  then  yellow,  and  finally  colourless.  The 
reaction  is  sensitive  with  1  part  to  60,000  chloroform. 

o-Cresol.  —  Lilac  colouration  with  an  orange  shade. 
Sensitive  with  1  part  in  80,000. 

m-Cresol. — As  o-cresol  but  a  more  marked  orange  shade. 
Same  sensitiveness. 

Thymol. — Fine  red  colouration  verging  on  purple  with  a 
violet  tinge,  which  is  accentuated  by  the  addition  of  a  little 
alcohol  or  ether,  and  soon  disappears.  Sensitive  to  1  part 
in  20,000. 

GvaiacoL — Cherry  red  colouration  with  a  blue  tinge, 
changing  to  violet-blue.     Sensitive  to  1  part  in  100,000. 

Hi sorcinol  — On  warming  gently,  a  cherry  red  deposit  on 
the  potash  and  a  brownish  yellow  colouration  of  the 
chloroform  ;  the  chloroform  ultimately  takes  up  the  colour, 
which  is  fairly  stable.     Sensitive  to  1  part  in  500,000. 

Quinol. — Bluish-green  colouration  soon  disappearing. 
Sensitive  to  1  in  20,000. 

Pyrogallol. — A  reddish-brown  colouration  in  the  cold, 
which  on  warming  takes  on  a  green  tinge,  and  on  boiling 
soon  disappears.     Sensitive  to  1  in  300,000. 

0-Naphthol. — Prussian  blue  colouration,  changing  to 
green  and  then  brown.     Sensitive  to  1  in  80,000. 

Siilnl. — Bed  colouration  like  phenol. 


Betol. — Bluish-green  colouration  like  /9-naphthol. 

With  these  last  two  it  is  best  to  boil  with  a  little  potash 
before  adding  the  chloroform  in  order  to  saponify  the  ether. 
The  colours  then  obtained  are  very  characteristic. 

When  testing  for  phenols  in  complex  liquids  such  as 
blood,  the  contents  of  a  stomach,  &c,  it  is  best  to  acidulate 
and  distil  in  a  current  of  steam.  The  distillate  may  be 
examined  as  above. — A.  L.  S. 


On  the  Detection  of  Fish  Oil  in  Linseed  Oil.     A.  Ruffin. 
Chem.  Zeit.  Rep.  14,  205. 

Tin:  original  statement  made  in  ISii'J  by  I'aure,  that  linseed 
oil  containing  fish  oil  is  coloured  black  by  chlorine  requires 
modification.  By  passing  chlorine  into  pure  linseed  oil  and 
excluding  the  air,  a  green  colour  appears  after  a  few  minutes. 
On  now  leaving  in  an  open  vessel  the  colour  gradually  turns 
brown  and  in  24  hours  perfectly  black.  In  a  closed  vessel 
this  change  takes  place  less  rapidly.  If  the  current  of 
chlorine  be  stopped  when  the  oil  becomes  green,  the  oil 
turns  black  much  faster.  When  the  action  of  chlorine  is 
allowed  to  take  place  in  an  open  vessel,  after  a  few  minutes 
a  momentary  grecu  colouration  is  observed,  rapidly  changing 
to  black.  With  mixtures  of  linseed  and  fish  oil  in  the  most 
varying  proportions  a  green  colouration  is  never  observed, 
but  previous  to  the  oil  turning  black  a  characteristic  brown 
colour  appears.  In  examining  linseed  oil  it  is  therefore 
necessary  to  take  into  account  whether  the  oil  is  old  or 
fresh,  and  whether  the  sample  has  been  taken  from  closed 
or  open,  full  or  partly  empty  vessels. — A.  R. 


On  Ori.rine.     A.  Donner.     Pharm.  Zeit.  1890,  418. 

Okexink,  the  hydrochloride  of  phenyldihydroquinazoline, 
is  used  as  a  stomachic  (see  this  Journal,  1890,  887}.  Its 
formula  is  C14H1SN3HC1  r  2  HsO,  and  it  crystallises  in 
needles  which  melt  at  80°,  the  anhydrous  substance  melting 
at  221°.  The  water  of  crystallisation  is  given  off  by  mere 
exposure  to  the  air.  It  is  readily  soluble  in  water  and 
alcohol.  In  the  aqueous  solution  (  I  :  20)  mercuric  chloride 
produces  a  white,  potassium  bichromatea  yellow  precipitate. 
Potassium  permanganate  is  decolourised  in  the  cold  already. 
A  characteristic  reaction  is  to  heat  orcxine  with  zinc  powder 
over  the  direct  Same,  when  a  strong  smell  of  isonitrile 
becomes  apparent.  On  now  treating  the  mixture  with 
hydrochloric  acid  and  adding  chloride  of  lime  to  the 
filtrate  the  solution  is  coloured  blue. — A.  R. 


ORGANIC  CHEMISTRY.— QUANTITATIVE. 

Combustions  under  High  Pressure.     W.  Hempel.     Ber.  23. 

1455—1460. 

It  is  well  known  that  during  the  combustion  of  sulphur 
considerable  quantities  of  sulphuric  anhydride  are  pro- 
duced, and  that  during  the  burning  of  hydrogen,  coal-gas, 
or  coal,  traces  of  nitrons  acid  are  formed.  The  following 
experiments  shown  that  under  pressure  larger  quantities  of 
these  substances  are  produced. 

I.  Sulphur    burnt   in   a   mixture    of    air   and  oxygen    in 
excess. 


NO    et 

Experiment. 

Pressure 

Sulphur 
Burnt. 

BO, 

S03 

l 

■5S76 

PerCent. 

!>8-0 

PerCent. 

.> 

:;i  '0 atmospheres. 

■asa 

lilt's* 

82*2 

3 

11 -5 

■268 

3f7 

OS- 3* 

1 

72  -B 

•330 

H'6 

43-S* 

5 

7SS 

■828 

B9-8* 

26-4 

•  Estimated. 
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In  the  last  experiment  a  considerable  amount  of  the  sul- 
phuric anhydride  volatilised  during  the  evaporation  of  the 
sulphurous  oxide. 

II.  Varying  mixtures  of  air,  oxygen,  and  the  mixture  of 
hydrogen  and  oxygen  formed  by  the  electrolytic  decomposi- 
tion of  water,  compressed  in  a  steel  vessel  holding  about 
28  ec.  tilled  with  chips  of  platinum  moistened  with  con- 
centrated potassium  hydrate.  The  resulting  nitric  acid 
estimated  as  nitric  oxide  by  Sehulz's  method. 


No.  of 

Pressure  in  Atmospheres. 

cc.  of  NO. 

Experiment. 

Air. 

Oxygen. 

II, +  0. 

6 

2-5 

12-8 

3S'5 

2-8 

7 

1-0 

IS'3 

43-5 

•TS 

8 

1-0 

27-0 

57-0 

G-l 

9 

1-0 

54-0 

114-0 

8-0 

10 

1-0 

WO 

173-0 

9-0 

11 

1-0 

85*0 

211-5 

io-o 

III.  Combustion  of  nitrogen  in  presence  of  carbon  and  a 
large  excess  of  ox3'gen.  Potassium  hydrate  was  employed 
as  in  series  II.  for  the  absorption  of  the  nitric  acid,  and  for 
the  carbon  a  bituminous  coal  containing  2-8  per  cent, 
nitrogen  was  used.  The  vessel,  a  steel  autoclave,  was  tilled 
with  air  at  the  ordinary  pressure,  the  oxygen  being  after- 
wards pumped  in  till  the  necessary  pressure  was  attained. 


No.  of 

Weight  of 
Coal  Burnt. 

Pressure  in . 

Unispheres. 

cc.  of  NO. 

Experiment. 

Air. 

Oxygen. 

12 

Grins. 
■622 

1-0 

10-6 

3-0 

13 

•676 

1-0 

33  8 

3-0 

It 

•599 

1-0 

600 

8-5 

15 

•793 

1-0 

73-0 

9-0 

16 

•616 

1-0 

sro 

7'i; 

17 

•622 

21MI 

92-0 

If  0 

IS 

•505 

13-0 

92'0 

20-5 

19 

■711 

92-0 

217T. 

5-0 

20 

•683 

1-0 

212-0 

S'O 

21 

■632 

12-5 

88'0 

25-0 

In  experiment  21  the  •632grm.  of  carbon  consisted  of 
a  mixture  of  25  per  cent,  of  the  coal  previously  emplo3'ed 
and  75  per  cent,  of  coke  from  chemically  pure  sugar. 

Experiments  12 — 20  leave  it  doubtful  whether  the  nitric 
acid  was  formed  from  the  nitrogen  in  the  coal,  but  No.  21 
shows  this  not  to  have  been  the  case,  the  sugar-coke 
containing  no  nitrogen. 

The  experiments  also  show  that  the  proportion  the  diffe- 
rent gases  bear  to  one  another  and  to  the  amount  of  coal 
burnt  exerts  a  great  influence  on  the  amount  of  nitric  acid 
produced. — F.  II.  L. 


The  Examination  and  Valuation  of  Spirits.    W.  Fresenius. 

Zeits.  Anal.  Chem.  29,  283—317. 
The  author  has  analysed  various  samples  of  brandy,  rum, 
arrac,  and  cherry-brandy,  all   of  which  were  of  ascertained 
genuineness.     The  results  are  given  in  the  subjoined  table. 

The  brandy  samples  2  and  3  are  very  fine  old  brands, 
having  been  some  15  years  in  wood  and  originally  containing 
some  61  per  cent,  of  alcohol  by  volume.  Samples  1,  4,  and 
5  are  somewhat  younger  and  original]}'  weaker ;  they  are, 


however,  of  good  quality.  Samples  6  and  7  are  much 
younger  and  either  originally  contained  less  alcohol  or  were 
reduced  with  water  to  be  more  quickly  saleable.  Sample  8 
is  slightly  coloured  with  caramel. 

One  of  the  rum  and  of  the  arrac  samples  had  one-sixth 
pure  spirits  of  wine  added  to  it,  as  the  author  believes  this  to 
be  customary  at  times  in  the  trade.  The  specific  gravity  was 
determined  by  the  pienometer  and  the  alcohol  found  by 
Ilelmer's  tables.  In  the  rum  and  brandy  samples  the 
alcohol  was  also  determined  by  distillation.  The  extract 
was  determined  by  drying  50  cc.  for  2 J-  hours  in  a  water- 
oven,  and  from  this  the  mineral  matter  by  ignition.  The 
free  acid  was  determined  by  titrating  50  cc.  with  one-tenth 
normal  alkali. 

To  determine  Fehling-redueing  substances  the  sample  was 
so  concentrated  or  diluted  as  to  contain  1  per  cent,  of 
extract ;  the  reducing  power  was  then  determined  by 
Allihn's  method,  directly  in  one  half,  and  after  inversion  in 
the  other  half  ;  the  difference  before  and  after  inversion  was 
regarded  as  cane  sugar.  The  results  were  calculated  into 
invert  sugar  by  Meissl's  tables.  The  author  remarks  that 
if  the  reduction  value  is  over  0*5  per  cent,  and  increases 
considerably  after  inversion,  the  sample  may  be  regarded  as 
sugared.  He  allows  a  reduction  value  of  about  0-2  per 
cent,  for  substances  that  are  not  sugar,  and  is  of  opinion 
that  unsweetened  brandies  can  contain  more  than  0'5  pel- 
cent,  extract. 

The  determinations  of  fusel  oil  were  made  by  Rose's 
method,  the  improvements  of  Stutzer  and  Keitmair  being 
adopted  (Zeits.  Anal.  Chem.  26,  370,  377;  this  Journal, 
1886,  498). 

The  author  has  made  many  determinations  of  fusel  oil, 
besides  those  quoted  under  the  head  "  Chloroform  increase  " 
in  the  table,  both  on  samples  of  brandy,  Sec.,  and  of 
commercial  and  pure  alcohol.  For  Rose's  method  a  large 
shaking  apparatus  was  employed  and  250  ee.  of  the  alcohol 
and  50  cc.  of  chloroform  were  used.  The  spirit  was  distilled 
over  potash  solution  and  the  distillate  brought  to  30  per 
cent,  by  volume  (sp.  gr.  0-9656),  though  it  was  found  that 
a  slight  variation  in  the  strength  made  a  very  little  difference 
in  the  chloroform-increase.  When  different  samples  of 
chloroform  wen.-  used  the  results  on  the  same  spirit  differed 
slightly,  so  that  for  comparison  the  same  chloroform  was 
used  for  all  the  samples  of  spirit. 

Several  determinations  were  also  made  with  Traube's 
capillarimeter  and  stalagmometer,  but  the  reading  of  these 
instruments  requires  a  great  deal  of  practice. 

On  a  previous  occasion  (Zeits.  Anal.  Chem.  26,  381) 
the  author  has  asserted  that  even  undoubtedly  pure  brandies 
give  a  higher  chloroform-increase  than  pure  alcohol  and 
would  consequently  be  reported  as  containing  fusel  oil : 
this  he  attributed  to  the  probable  presence  of  some  higher 
alcohols  which  act  similarly  to  fusel  oil,  or  to  added  flavour- 
ing matters.  This  conclusion  is  not  entirely  continued  by 
the  present  research,  for  it  is  seen  by  the  figures  in  Table  II. 
in  the  original  paper  that  some  of  the  pure  brandies  give 
the  same  chloroform-increase  as  Kablbaum's  pure  alcohol. 
( >n  the  other  hand  some  artificial  brandies  which  almost 
certainly  contain  fusel  oil  show  very  little,  and  sometimes 
no,  chloroform-increase;  but  it  is  quite  possible  that  this 
may  be  due  to  the  presence  of  some  substance  having  an 
effect  on  the  chloroform  counter  to  that  of  the  fusel  oil. 
The  author  concludes  that  the  results  of  testing  for  fusel  oil 
are  at  present  very  uncertain  and  that  the  subject  requires 
further  investigation. 

Testing  for  caramel  was  carried  out  according  to  Amthor's 
directions  (this  Journal,  1885,  361).  An  expert,  judging 
the  brandies  from  their  colour,  pronounced  1,  6,  and  7  as 
free  from  caramel,  2  and  3  as  coloured  by  age,  4  and  5  as 
containing  a  little  caramel,  and  8  as  undoubtedly  coloured. 

The  author  then  proceeds  to  discuss  the  characteristics  of 
pure  brandy,  and  how  such  should  be  defined.  The  German 
Pharmacopoeia  pronounces  braudy  to  be  a  product  of  the 
distillation  of  wine  ;  a  clear  yellow  fluid  of  peculiar  spirituous 
smell  and  taste ;  it  must  be  free  from  fusel  oil  and  not  sour  ; 
its  specific  gravity  must  be  0-920 — 0-924,  and  its  alcohol 
contents  46 — 50  per  cent,  by  weight.  This  definition,  however, 
will  exclude  some  of  the  finest  and  most  undoubtedly  genuine 
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brandies  as  containing  too  little  alcohol   (compare  Eisner, 
this  Journal,  1888,  637). 

Undoubtedly  the  best  method  of  discerning  a  genuine 
spirit  is  by  its  smell  and  taste  when  smli  i-  practised  by  an 
expert.  But  in  view  of  Custom  house  disputes  ii  frequently 
falls  to  the  lot  of  the  chemist  to  pronounce  upon  the 
genuineness  of  a  spirit  and  it  is  to  be  regretted  that  his 
means  of  doing  so  are  so  few  and  uncertain.— A.  G.  11. 

(For Table  see  next  page.) 


On  some  Essences  used  for  Strengthening  Spirituous 
Liquors  and  Ripening  Artificial  Brandies,  hi-  Poleske. 
Proceedings  <>'.'  the  Imperial  Board  of  Health  (Russia), 
1890,  294. 

See  under  XVII.,  page  959. 


Detection  and    Determination    of   Starch.      A.   Leclerc. 
J.  Pharm.  t'him.  1890,  Gil. 

A  concentrated  solution  of  zinc  chloride   (sp.  gr.  1-43 — 

1  ■  45)  will  dissolve  starch  and  sugar,  but  not  cellulose,  fat, 
or  nitrogenous  substances.  In  this  manner  the  starch  may 
lie  separated  from  the  fodder.  2  grins,  in  the  case  of 
cereal-,  or  S  grins,  in  the  case  of  straw,  hay,  &c,  are  well 
powdered,  and  thoroughly  moistened  with  10  cc.  of  water. 
180  cc.  of  the  neutral  zinc  chloride  solution  being  added, 
the  Has];  is  heated  in  a  salt-hath  at  108"  until  the  cereal 
has  dissolved  ;  or,  in  the  ease  of  straw,  &c.  heating  should 
at  all  events  be  continued  for  Ik  hours.  After  cooling,  the 
solution  is  made  up  to  250  ee.  with  some  zinc  chloride 
solution.  Where  fibrous  substances  are  under  examination, 
the  solution  is  made  up  to  253°  to  allow  for  the  extra  volume 
of  the  former.  The  solution  is  now  filtered,  which  takes  a 
considerable  time,  ami  25  ce.  of    the   filtrate  mixed  with 

2  cc.  of  hydrochloric  acid  and  75  cc.  of  alcohol  of  90  per 
cent.  Starch  and  dextrin  arc  thus  precipitated,  sugar 
remaining  in  solution.  It  is  best  to  decant,  after  24  hours' 
standing,  through  a  tared  filter.  For  washing  the  preci- 
pitate, alcohol  of  90  per  cent,  is  used  to  1,000  ec.,  of  which 
5  cc.  hydrochloric  acid  have  been  added.  Finally  alcohol 
only  is  used.  The  starch  occasionally  has  an  admixture  of 
mineral  substances  the  quantity  of  which  maybe  determined 
by  igniting  ;  25  ec.  of  the  /.iuc  solution  gives  a  precipitate 
in  the  ease  of  maize,  weighing  about  140  mgrms.,  of  which 
5  mgrms.  are  inorganic. 

The  starch  obtained  from  cereals  by  the  above  means 
contains  traces  of  nitrogenous  substances  which  must  be 
taken  into  account  after  a  nitrogen  determination.  Thus 
in  the  above  example  with  maize,  the  precipitate  will 
contain  1*5 — 2-0  mgrms.  of  nitrogenous  substances.  With 
oats,  the  proportion  of  the  latter  is  somewhat  greater,  with 
straw  it  may  be  neglected. — A.  K. 


Determination  of  the    ]'<ilite   of  Dye-wood  Extracts.     L. 
.Sehreiuer.     Chem.  Zeit.  14,  961—962. 

In-  judging  of  the  value  of  dye-wood  extracts,  the  following 
chief  points  should  be  observed  : — (1.)  The  percentage  of 
dyestuff.  (2.)  Addition  of  foreign  dyes  or  substances 
containing  tannic  acids.  (3.)  Addition  of  weighting 
substances.     (1.)  Fermentation  and  reaction. 

Like  tannic  acids,  several  dye-,  such  as  hematoxylin  and 
lucniatein  are  entirely  absorbed  from  their  solution  by 
powdered  skin.  This  is  a  good  means  of  separating  the 
dyes  from  the  other  substances  in  the  extract,  more 
especially  from  adulterations  such  as  sugar,  molasses,  and 
salts.  The  only  disadvantage  of  this  method  is  that  tannic 
acid  and  the  dyes  cannot  lie  determined  separately.  The 
author  considers  that  this  i-  not  of  great  importance,  seeing 
that  where  such  dye-wood  extracts  containing  tannin  are 
used,  the  tannin  cannot  generally  he  regarded  as  of  less 
value  than  the  dye  it-elf. 

For  an  analysis  50  gnus,  of  ground  dye-wood  arc 
thoroughly  extracted,  the  solution  i-  diluted  to  1  litre, 
tillered,  and  a  portion  of  it  allowed  to  percolate  through  skin 
powder,  which  must  he  pure  and  of  a  woolly  nature.  The 
filtrate   should    he   perfectly   colourless    and  remain  so  after 


adding  ammonia.  100  cc.  of  this  nitrate  and  Inn  cc.  of  the 
original  extract  arc  now  evaporated  separately,  dried  at  Ion 
in  the  air-hath,  and  the  difference  gives  the  percentage  of 
tli.'  dye. 

When  the  extract  itself  is  under  examination,  a  solution 
which  contain-  about  In  grin-,  dry  sahstance  per  litre  is 
best  prepared.  This  is  heated  on  the  water  hath  to  50°  C, 
filtered  if  necessary  with  addition  of  kaolin  and  the  clear 
solution  examined  a-  above.  Moreover  1  —  2  grins,  of  the 
extract  arc  dried  in  a  platinum  dish  at  Inn  for  determining 
the  quantity  of  water,  and  then  ignited  in  order  to  obtain  the 
weight  of  the  mineral  constituents. 

The  difference  between  the  dry  substance  and  the  sum  of 
tlie  dyes  ami  non-dyes  gives  the  amount  of  insoluble 
suh-tauccs.  The  quantity  of  inorganic  constituents  is 
subtracted  from  the  non-dyes  in  the  subjoined  table,  the 
figures  giving  the  percentage  : — 

Fresh  Logwood. 


III. 


IV. 
(Fresh.) 


\ .  after 
Ferment  oil: 


Dye 

Non-dyes 
Water . . . 


12-06 

10-56 

8-10 

9-70 

'2't'l 

1-72 

I'M 

2-05 

in--.: 

12-SO 

10-8 

10-02 

8"86 

1-10 
16*00 


Liqcid  Extract,  30 

K. 



I. 

11.         III. 

IV. 
(Solid.) 

V. 

52-52 

6-06 

0-45 

o-u 

-tie-:; 

41-3'j 
11-91 

2-87 
1-81 
12-W 

::.:■:,: 
1  P89 

0-99 

3- 17 
41-63 

7:>'77 
9-08 

i  , 

0'22 

9-88 

61-36 

Portion  insoluble 
at  50° 

ls-lt 
9"20 

■\Vafer 

o-oi 

12-26 

The  advantage  of  an  analysis  is  apparent  when  it  is  added 
that  samples  I. — III.  had  been  valued  as  equal. 

The  quantity  of  non-dyes  is  of  importance  in  wool-dyeing 
chiefly,  as  on  this  depends  the  degree  of  fermentation. 
The  more  thorough  the  latter  the  more  perfectly  i-  the  dye 
contained  in  the  wood  eliminated  from  the  latter.  With 
regard  to  the  analyses  of  the  extracts,  Xos.  I.  and  IV.  are 
normal  extracts  of  good  logwood.  No.  II.  contains  abotd 
20  per  cent.,  Xo.  III.  about  10  per  cent,  of  a  syrup 
containing  considerable  quantities  of  lime,  and  in  No,  V. 
molasses  and  sodium  sulphate  have  been  added.  The 
reaction  of  a  logwood  extract  may  be  judged  by  the  colour 
of  its  solution.  When  neutral  it  is  a  deep  red,  an  alkaline 
solution  is  bluish-red,  and  an  acid  one  if  not  fermented 
light  yellow,  otherwise  orange-yellow.  Extract-  to  which 
tannic  acid-  have  been  added  always  show  an  acid  reaction, 
and  in  distinction  to  the  natually  acid  extracts,  the  colour 
doe-  not  at  once  turn  into  the  neutral  red  on  diluting  with 
lone  water  or  h\  shaking  and  warming  with  a  little  calcium 
carbonate. 

Another  characteristic  reaction  is  to  mix  a  solution  of 
the  extract  (-5'  li.)  with  some  stannic  chloride,  avoiding 
excess  of  the  latter.  A  dark  brown  precipitate  i-  formed 
if  the  extract  has  fermented,  if  not  it  is  coloured  a  light 
violet,  while  in  presence  of  tannic  acids  a  dirty  yellow 
precipitate  i-  ohtaint  d. 

\  not  her  good  test  for  tannic  acids  is  to  add  to  a  solution 
of  5  grin-,  of  dry  extract  in  1  litre  of  water  one-third  its 
volume  of  yellow  ammonium  sulphide.  If  the  extract  he 
pure,  a  -light  dark  tlocculent  precipitate  will  he  deposited, 
if  tannic  acids  he  present  the  solution  will  he  decolouri-cd 
and  a  heavy  light  grey  substance  precipitated — A.  K. 
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Determination  of  the  Value  ofStrychnos  Seeds.     11.  Hoist 

and  It.  Beckurts.  Arch.  Pharm.  1890,  330. 
Fob  determining  the  quantity  of  alkaloids  contained  in 
strychnos  Beeds,  10  grms.  are  powdered  and  extracted  with 
75  parts  of  chloroform  ami  25  parts  of  alcohol  containing 
a  little  ammonia.  After  distilling  off  the  chloroform  and 
alcohol  from  the  extract  the  residue  is  dissolved  in  10  ec. 
of  a  5  per  cent,  solution  of  ammonia  and  5  cc.  alcohol,  and 
shaken  in  a  separatiug-funnel  with  chloroform  20,  10, 
and  1(1  cc.  respectively.  The  latter  is  then  distilled  off, 
the  residue  heated  on  the  water-bath  until  all  ammonia 
has  disappeared,  theu  gently  heated  with  15  cc.  of  decinormal 
hydrochloric  acid  for  5  minutes,  filtered,  and  washed.  The 
excess  of  acid  is  now  titrated  hack  with  centinormal  caustic 
soda,  using  cochineal  as  indicator.  By  subtracting  the  ce. 
of  centinormal  caustic  soda  used  from  150,  the  difference 
gives  the  number  of  ec.  of  centinormal  hydrochloric  acid 
necessary  to  neutralise  the  alkaloids.  1  cc.  of  centinormal 
hydrochloric  acid  corresponds  to  0-03G4  grin,  of  alkaloid, 
on  the  assumption  that  equal  parts  of  strychnine  and  bruciue 
are  present. — A.  K. 


On  the  Estimation  ofRaffinose  and  Invert  Sugar  in  the 
Products  of  the  German  Beet  Sugar  Manufacturers. 
Chem.  Zek.  14,  854—855. 
The  Society  of  German  Beet  Sugar  Manufacturers  appointed 
a  committee  of  experts  to  iuquire  into  the  methods  of 
determining  invert  sugar  and  rafiinose  in  beet-sugar  syrups. 
The  committee  recommend  that  all  analyses  should  be  made 
in  one  definite  agreed-upon  manner,  and  submit  the  following 
details  : — 

Polarisation. — (<i.)  Whether  the  sample  is  warm  or  not 
is  immaterial.  (/>.)  It  is  not  easy  to  dispense  with  the 
employment  of  lead  acetate  when  examining  the  first  pro- 
ducts with  the  Ventzke-Soleil-Scheibler  instrument.  The 
lead  acetate  should  he  prepared  according  to  the  German 
Pharmacopoeia  (2nd edition,  p.  170) 3  sp.gr.  1-235 — 1-240. 
Colloidal  alumina,  prepared  according  to  Vivien's  directions, 
should  also  be  used  in  all  cases,  (c.)  In  clarifying  the  dark 
after-products,  the  use  of  other  substances  besides  lead 
acetate  and  alumina  is  to  be  avoided  if  possible.  The 
charcoal  used  should  lie  the  best  bone  charcoal  which  has 
been  washed  with  hydrochloric  acid  and  subsequently 
ignited.  ((/.)  Half  the  standard  weight  of  molasses  having 
been  clarified  with  lead  acetate  and  alumina.  The  solution 
is  made  up  to  100,  and  the  optical  activity  read  in  a 200 mm. 
tube.  The  result  of  the  analysis  (disregarding  the  volume 
of  the  precipitate)  is  multiplied  by  2. 

Determination  of  the  Invert  Sugar. — (a.)  The  syrup  is 
first  of  all  tested  qualitatively  with  Fehling's  solution,  the 
procedure  being  exactly  the  same  as  if  a  quantitative  analysis 
were  being  made.  If  there  be  much  reduction,  a  quantitative 
anolysis  should  be  made.  (6.)  If  a  quantitative  analysis  be 
required,  the  sample  may  be  clarified  with  lead  acetate  if 
necessary.  The  determination  should  be  carried  out  in 
detail,  as  recommended  by  the  Invert  Sugar  Committee 
in  18H5  (Zeit.  f.  Zuckerind.  1886,  36,  6  and  V).  This 
committee  recommended  that  particular  attention  be 
paid  to  the  purity  of  the  reagents  used  in  preparing  the 
Fehling's  solution.  A  good  solution  should  give  not  less 
than  It;  and  not  mote  than  22  nigrrus.  of  copper  with  pure 
cane  sugar.  The  use  of  Soldaini's  solution  is  not  to  be 
recommended.  If  less  than  50  mgnns.  of  copper  i-  obtained, 
the  invert  sugar  is  to  be  considered  as  not  estimable. 
Molasses  containing  not  more  than  1  per  cent,  invert  sugar 
are  to  be  treated  in  the  same  way  as  solid  sugar,  ami  the 
results  calculated  according  to  llerzfeld's  table.  Molasses 
containing  more  than  I  per  cent,  invert  sugar  tor  treated  in 
the  same  way,  only  less  is  taken  for  analysis  according  to 
the  amount  of  invert  sugar  present.  The  cane  sugar  and 
ruftinose  are  estimated  according  to  Clerget's  proci  --. 

Very  lull  details  of  the  precautions  to  be  observed  ami 
the  calculation  of  results  are  given  in  the  report. — A.  L.  S. 


Determination   of  Crude    Fibre  and  Starch.     M.    Bonig. 

Chem.  Zeit.  14,  868  and  '.102— '.103. 

I-.  the  method  about  to  be  described  both  starch  ami  crude 
fibre  may  be  determined  on  the  same  portion,  simply  and 
quickly.  In  elaborating  it  the  author  has  made  the  follow- 
ing obsel  vetions  : — 

(1.)  Starch  is  converted  quantitavely  into  a  mixture  of 
dextrin  and  soluble  starch  when  heated  with  glycerol  to 
190°  C.  as  described  by  Kabscb  and  Zulkowsky.  At 
140° — 150°  C.  water  vapour  is  given  off,  and  continui  s  M  be 
evolved  while  the  liquid,  at  first  turbid,  becomes  opalescent 
and  finally  clear  at   ISO  —  I'M    ( '. 

(2.)  The  products  of  the  above  reaction  contain  so  little 
dextrin  that  they  are  quantitatively  precipitated  from  their 
aqueous  solution  by  a  mixture  of  four  parts  of  alcohol  and 
one  of  ether.  This  fact  ami  that  mentioned  under  ( 1 )  were 
proved  by  operating  on  an  air-dried  specimen  of  potato 
starch,  which  when  converted  into  sugar  direct  gave  Bl'  I 
per  cent,  of  real  starch,  as  against  81*53,  81*68,  and  Sl-75 
when  treated  by  the  new  method. 

(3.)  Grape  sugar  is  dehydrated  and  converted  into 
caramel  when  treated  with  glycerol  at  2  In  ( '..  and  its 
products  yield  nothing  that  might  be  reckoned  as  starch. 

(4.)  Cellulose  is  unaffected  03  the  treatment. 

(5.)  Kgg  albumen  treated  by  the  process  described  above 
yields  a  soluble  product,  which  is  however  not  precipitated 
by  ether  alcohol,  and  may  therefore  be  regarded  a>-  unlikely 
to  influence  the  results. 

1  In  these  data  the  following  process  is  based  : — 2  grms.  of 
the  finely-divided  substance  are  placed  in  a  test  tube  which 

is  ground  into  the  neck  of  a  ilask  provided  with  a  side  tube 
and  containing  sulphuric  acid  ;  fid  cc.  of  anhydrous  glycerol 
are  poured  into  the  tube,  a  thermometer  inserted  as  a  stirring 
rod,  ami  the  temperature  of  the  outer  hath  raised  until 
210°  C.  is  registered.  Complete  decomposition  is  usually 
effected  in  half  to  three-quarters  of  an  hour,  and  the  cooling 
of  the  inner  tube  is  hastened  by  removing  it  from  the  bath. 
Its  contents  is  then  poured  In  a  thin  stream  into  200  CC.  of 
95  percent,  alcohol, stirring  will  and  washing  in  any  particles 
of  cellulose  by  a  fine  stream  of  hot  water,  not  more  than 
50  ec.  being  used. 

After  cooling  the  mixture,  .'ill  —  60  cc.  of  ether  are  added 
with  the  double  object  of  completing  the  precipitation  of 
soluble  starch  and  rendering  the  liquid  easier  to  filter. 
After  tillering  on  a  plaited  filter  ami  washing  with  a  mixture 
of  five  parts  of  alcohol  and  one  of  ether,  the  greater  part  of 
adhering  liquid  is  removed  from  the  filter  by  spreading  it 
on  a  porous  tile,  and  the  precipitate,  consisting  of  soluble 
starch  and  unattached  cellulose,  is  then  washed  with  a  rtask 
with  100 — 150  cc.  of  hot  water,  and  heated  on  a  water-bath 
to  dissipate  the  alcohol.  Preferably  the  digestion  is  con- 
tinued under  a  condenser  after  the-  addition  of  10  cc.  of 
hydrochloric  acid  of  sp.gr.  1*125  for  half  an  hour,  the 
short  heating  leaving  the  cellulose  unaffected.  The  cellulose, 
or  rather  crude  fibre,  is  collected  on  a  weighed  filter,  washed 
with  hot  water  until  the  iodine  reaction  for  standi  is  no 
longer  given,  and  dried  at  110  C.  until  its  weight  is  constant. 
Besides  cellulose  and  mineral  constituents  ii  contains  a  little 
nitrogenous  matter,  but  the  quantity  is  small  and  a  sufficiently 
close  result  is  got  by  merely  deducting  the  ash. 

The  hydrochloric  acid  filtrate  is  made  up  to  250  ec.( 
200  cc.  taken,  12  cc.  hydrochloric  acid,  sp.  gr.  1  ■  125,  added, 
and  inverted  by  heating  for  2i — 3  hours  in  a  boiling  water 
hath  under  a  condenser,  and  titrated  with  Fehling's  solution 
in  the  usual  way. 

Some  results  by  the  new  method  are  appended  :- 


-11.  I!. 
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The  Analysis  of  Celluloid.    H.  Zaunschirm.     Chem.  Zeit. 

14,  905. 
Ceixui.oid  generally  consists  of  nitrocellulose  and  camphor 
coloured  with  a  little  mineral  matter  or  some  aniline  dye. 
For  most  technical  purposes  a  sufficiently  approximate 
method  consists  in  dissolving  0*25 — 0*3  grm.  of  the  finely- 
shredded  material  in  5  cc.  of  concentrated  sulphuric  acid  in 
the  cup  of  a  nitrometer,  stirring  with  a  platinum  wire  to 
prevent  local  heating  and  charring,  and  determining  the 
evolved  nitric  oxide  in  the  usual  way,  calculating  it  to 
nitrocellulose  on  the  assumption  that  commercial  dinitro- 
cellulose  has  heen  used  in  the  manufacture,  and  that 
therefore  the  nitrogen  found  amounts  to  10- 5  per  cent,  of 
the  nitrated  body,  the  theoretical  percentage  being  11' 1. 
The  difference  between  the  percentage  thus  found  and  100, 
gives  the  camphor,  after  allowance  for  any  ash  if  mineral 
colouring  matter  has  been  used  ;  an  organic  dye,  if  present, 
is  generally  in  imponderable  quantity.  The  presence  of  a 
carbonate  or  similar  substance  capable  of  evolving  gas 
when  treated  with  sulphuric  acid  would  lead  to  difficulties, 
but  no  such  constituent  has  hitherto  been  found  in  com- 
mereial  samples.  It  is  just  possible  that  though  camphor 
dissolves  without  evolution  of  gas  in  sulphuric  acid,  and  is 
therefore  apparently  inert,  it  may  undergo  nitration  to  some 
extent,  and  forming  a  true  nitro-derivative,  unlike  so-called 
nitrocellulose,  may  fail  to  yield  its  nitrogen  when  shaken 
iu  the  nitrometer.  This  would  of  course  lead  to  low  results, 
and  needs  investigation.  A  more  exact  scheme  suggested 
by  the  author,  but  not  hitherto  worked  by  him,  consists  in 
dissolving  the  substance  in  alcohol  or  methyl  alcohol,  and 
absorbing  it  in  a  weighed  quantity  of  purified  asbestos  or 
pumice,  drying  and  extracting  with  chloroform'to  remove 
camphor,  the  loss  of  weight  indicating  its  amount,  and 
dissolving  out  the  nitrocellulose  with  absolute  methyl 
alcohol,  determining  its  proportion  in  the  same  way,  and 
testing  it  afterwards  if  necessary  in  the  nitrometer.  Any 
mineral  matter,  together  with  traces  of  nitrocellulose,  is  left 
on  the  asbestos. — 13.  15. 


Cause  of  Error  i?i  Tartaric  Acid  Determinations.  Lam- 
pert  and  Co.  Chem.  Zeit.  14,  903.  (Compare  this 
Journal,  1890,  420.) 

The  numerous  disputes  and  rival  methods  of  analysis  of 
sundry  crude  materials  whence  tartaric  acid  is  obtained, 
have  lead  to  the  belief  that  some  humous  substance  must 
interfere  with  the  ordinary  reactions  and  be  the  cause  of 
contradictory  results.  The  authors  show,  however,  that 
alumina  is  the  real  cause  of  the  discrepancies,  its  presence 
lowering  the  percentage  of  acid  found  by  the  Goldenberg 
method,  so  that  it  is  quite  possible  if  enough  be  present 
to  find  no  tartaric  acid  in  a  solution  known  to  contain  it  in 
large  quantity.  Thus  in  a  mixture  of  alum  and  tartaric 
acid  containing  25  per  cent,  of  the  former  a  deficiency  of 
5  per  cent,  was  observed,  and  in  one  containing  50  per 
cent.  15 -5  per  cent,  was  unaccounted  for.  How  deceptive 
this  may  be  is  shown  by  the  fact  that  an  experienced 
chemist  found  49  •  4  per  cent,  in  a  solution  in  which  after 
it  had  been  freed  from  alumina  he  discovered  80  per  cent., 
a  result  confirmed  by  crystallisation  on  the  large  scale. 

The  method  for  separating  alumina,  being  of  some  com- 
mercial value,  is  not  given. — B.  B. 


The  Acetyl  Numbers  of  Fats.     B.  Wachtel. 
Chem.  Zeit.  14,  904. 

The  validity  of  the  application  of  the  determination  of  the 
acetyl  number  of  fats  to  the  estimation  of  their  content 
of  hydroxy  fatty  acids  by  Benedikt  and  Ulzer  has  been 
disputed  by  Lewkowitsch  (this  Journal,  1890,  660)  who 
has  obtained  evidence  of  the  absorption  of  acetic  anhydride 
by  fats  usually  supposed  free  from  such  constituents. 
The  author  has  tested  the  method  on  samples  of  com- 
mercial stearic  and  oleic  acids  and  finds  them  to  possess 
acetyl  numbers  of  0  and  6'2  respectively,  results  quite 
in  accordance  with  Benedikt's  view,  instead  of  the  figures 
82'29  and   125'55  obtained    by  Lewkowitsch.     (The   fact 


that  oleic  acid  gives  an  acetyl  number  is  accounted  for 
by  the  oxidation  which  samples  have  generally  suffered 
before  examination.)  This  discrepancy  led  the  author  to 
examine  a  sample  of  beef  tallow  15  years  old,  and  one  of 
the  fat  of  the  stag  28  years  old,  with  the  result  that  the 
former  gave  an  acetyl  number  of  53'  7  and  the  latter  one  of 
40-1;  it  therefore  appears  that  old  samples  may  contain  a 
sufficient  quantity  of  hydroxy  acids  to  lead  to  such  figures 
as  Lewkowitsch  gives,  without  the  accuracy  of  the  method 
or  worker  being  impugned.  The  figures  for  the  stag  fat  are 
sufficiently  interesting  to  reproduce  at  length.  Acid  number 
64  '7,  saponification  number  233 '0,  saponification  number 
for  the  fatty  acids  2 13  '9,  Beichert-MeissI  number  8  '0,  acetyl 
number  40"  1.  Butter  fat  on  the  contrary  does  not  form  any 
large  quantity  of  hydroxy  acids  on  keeping,  the  acetyl 
number  of  one  sample  examined  being  only  9 '6. — B.  B. 


Contributions  to  the  Study  of  tin-  most  Volatile  Portion  of 
Coal  Tar.  J.  Biehriuger.  Jour.  f.  Gasbeleuchtung,  33, 
341—345  and  358—359;  also  Bingl.  Polyt.  J.  276,  '8 
et  seq. 

See  under  III.,  page  928. 


The  Estimation  of  Ci/anogen  in  Gas.  W.  Leybold. 
J.  f.  Gasbeleuchtung.  33,  127—428.  (Appendix  to  the 
paper  on  "Cyanogen  in  Gas  Manufacture,"  p.  923.) 

A  MixTiTREof  30  cc.  of  ferrous  sulphate  solution  (1  :  10)  and 
20  cc.  of  caustic  soda  (1:3)  is  poured  into  3  Woulff's  bottles 
having  a  capacity  of  about  250  cc.  and  containing  in  each 
20  cc.  of  the  same  soda  solution.  The  mixture  should  be 
divided  so  that  the  first  bottle  contains  25  cc,  the  second 
15  cc,  and  the  last  10  cc.  100  litres  of  gas  are  passed 
through  the  system,  by  the  aid  of  an  aspirator  if  necessary, 
the  meter  employed  being  protected  from  the  tar  by  a  filter 
of  wool.  After  the  passage  of  the  gas  the  contents  of 
the  bottles  are  washed  out  into  a  flask  and  boiled  for  not 
longer  than  15  minutes,  then  allowed  to  settle  and  cool,  and 
filtered  into  a  500  cc.  graduated  flask  and  made  up  to  the 
mark  with  water.  Of  this  solution  100  cc.  (if  the  gas  be 
taken  from  before  the  first  purifier,  otherwise  200  cc.)  are 
acidified  with  hydrochloric  acid,  and  ferric  chloride  (1 :  10) 
added  in  excess.  The  blue  is  filtered  off  and  washed  till  the 
washings  are  colourless,  put  into  a  beaker  with  the  filter 
paper  and  a  little  caustic  soda  added.  After  decomposition 
the  ferric  oxide  is  filtered  off  and  washed  till  free  from  ferro- 
cyanogen.  The  filtrate  is  then  evaporated  in  a  platinum 
basin  to  about  30  cc.  and  strongly  acidified  with  sulphuric 
acid  (1  :  10),  evaporated  to  dryness,  and  ignited.  The 
residue  is  extracted  with  100  cc.  of  dilute  sulphuric  acid  and 
washed  with  50  cc.  of  water,  and  poured  into  a  250  cc.  flask. 
1  cc.  of  copper  sulphate  solution  (1  :  10)  and  10  grms.  of 
pure  zinc  are  added,  and  the  whole  allowed  to  stand  till 
completely  reduced.  The  iron  is  then  determined  with 
permanganate  in  the  usual  way. — F.  H.  L. 


Report  on  Textile  Fibres  and  Derived  Products.    Relazione 
nel.  Lab.  Chim.  Centr.  Gabelle,  358—402. 

See  under  V.,  page  936. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

Formation  of  Nitrous  Acid  and  Ammonia  from  Free 
Nitrogen.  O.  Loew.  Ber.  23,  14  13— 1447. 
In  experiments  conducted  with  stringent  precautions  against 
the  introduction  of  either  nitrous  acid  or  ammonia,  the 
author  found  that  dry  platinum  black  which  does  not  show 
even  traces  of  either  of  these  substances  when  treated  with 
water  develops  evidences  of  both  of  them  when  treated  with 
a  solution  of  sodium  hydroxide  ;  with  very  dilute  solutions 
(1  XallO  to  1,000  HoO),  however,  reactions  for  nitrous  acid 
only  are  obtained.  Inasmuch  as  the  test  for  ammonia 
(Nessler's)  was  quite  as  delicate  as  the  test  employed  fur 
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the  nitrous  acid  (sulphauilic  acid  and  naphthylamine),  the 
latter  fact  is  regarded  as  indicating  a  twofold  character  in 
this  platinum  black  and  sodium  hydroxide  reaction  : — 1.  The 
oxidation  of  the  nitrogen  condensed  with  the  oxygen  on  the 
platinum  black  with  the  production  of  nitrous  acid.  2.  The 
reaction  between  the  nitrogen  and  water  in  the  pri  si 
strong  soda  with  the  production  of  ammonia. 

Passing  air  into  potash  holding  platinum  black  in  sus- 
pension is  not  a  favourable  manner  of  showing  the  reaction 
owing  to  the  settling  of  the  black,  and  it  is  better  to  provide 
an  opportunity  for  the  condensation  of  oxygen  (and 
nitrogen)  on  the  surface  of  the  black.  Moist  platinum 
black,  23  to  21  grms.  dry,  mixed  with  about  5  grms.  of 
freshly  crystallised  barium  hydroxide  and  exposed  two  days 
in  a  desiccator  over  calcium  chloride  yielded  about 
0-7  mgnn.  of  nitrous  acid  according  to  an  approximate 
estimation  by  the  sulphauilic  acid  and  naphthylamine 
reaction.  Platinum  black  well  washed  with  dilute  sulphuric 
acid  and  water,  suspended  in  absolute  alcohol,  then  in  a 
mixture  of  alcohol  and  chloroform,  finally  in  chloroform 
alone,  pressed  and  dried  over  sulphuric  acid,  yielded  neither 
nitrous  acid  nor  ammonia  when  treated  with  sodium 
hydroxide. — D.  A.  L. 


#rto  Books. 


A  Practical  Treatise  on  the  Examination  or  An;. 
With  an  Appendix  on  Illuminating  Gas.  By  J.  Axfred 
Wanklyn  and  \V.  J.  Cooper.  London :  Kegan  Paul, 
Trench,  Triibner,  &  Co.,  Limited.     1890. 

Small  8vo.  volume,  bound  in  cloth,  price  5s.,  containing 
Preface,  Table  of  Contents,  text  covering  SO  pages,  and  an 
Alphabetical  Index.  There  are  nine  illustrative  plates  anil 
six  text  illustrations.  Pages  65  to  80  are  devoted  to  an 
Appendix  "  On  Illuminating  Gas." 

Thr  gas  apparatus  of  Hempel  is  that  adopted  and  em- 
ployed for  the  methods  of  analysis  given.  The  authors  say, 
on  page  16,  "  The  introduction  of  the  gas  burette,  an 
implement  which  renders  gases  almost  as  manageable  as 
liquids,  has  greatly  aided  in  the  popularisation  of  gas 
analysis.  The  most  convenient  of  these  implements  is 
Hempel's.     .     .     ." 

The   matter  is  subdivided    as   follows  : — Introduction. 

1.  Nature    and    General    Properties    of    Air    and    Gases. 

2.  Chemical  Composition  of  the  Atmosphere.  3.  The 
Atmosphere  as  a  whole,  its  Extent  and  Distribution.  General 
Atmosphere  above  Sea  Level.  The  Underground  Atmo- 
sphere. 4.  General  Scope  of  Sanitary  Air  Analysis.  Chap.  I. 
Endiometry  and  Complementary  Endiometry.  Chap.  II. 
Oxygen  (O.,).  Chaf.  III.  Nitrogen  (Ns).  Chap.  IV. 
Carbonic  Acid  (C02).  Chap.  V.  Respired  Air.  Air  from 
Furnaces.  Carbonic  Oxide,  its  Measurement  in  Air. 
Physiological  Aspect  of  the  Subject,  liules  forreporting 
on" Air.  Appendix.  On  Illuminating  Gas.  Tables  for 
Calculation.  As  regards  analysis  of  illuminating  gas,  it 
may  lie  well  to  refer  for  more  detailed  treatment  to 
Wanklyn's  "  Gas  Engineers'  Chemical  Manual." 

The  new  method  of  determining  carbonic  oxide  is  based 
on  the  ascertained  facts  (1)  that  carbonic  oxide,  even  in 
traces  in  the  air,  is  extracted  completely  from  that  air  by 
solution  of  subcbloride  of  copper  in  hydrochloric  acid,  and 
(2)  that  when  this  copper  solution  is  placed  in  a  suitable 
vessel,  the  dissolved  carbonic  oxide  can  be  driven  out  by 
means  of  acid  solution  of  bichromate  of  potash  anil  may  In- 
collected  and  measured.  The  method  of  determining  oxygen 
in  the  air  is  an  adaptation  of  the  Cavendish  ami  Priestley 
method,  by  absorption  with  nitric  oxide  gas.  "  The  mode 
ration  is  to  add  excess  of  nitric  oxide  (■>  tin  sample  of 
air,  then  to  read  the  contraction.  Under  the  heading,  "  The 
Metrical  System  and  English  Weights  and  Measures,"  the 
following  statement  occurs,  which  may  he  usefully  quoted :  — 

"  In  Bunnell's  table  we  read  that  a  litre  of  nitrogen  gas  at 
760  mm.  pressure  and  zero  centigrade  weighs  l-2566grms. 


Therefore  a  cubic  foot  of  nitrogen  gas  of  T60  mm.  pressure 
and  zero  centigrade  weighs  1-2566  ounces  avoird." 

With  regard  to  the  relative  importance  of  air  and  food 
tin  Following  sentence  is  quoted  :  "  Between  30  and  40  lb.  of 
air  are  breathed  daily  by  each  of  us,  and  it  is  hardly  an 
exaggeration  to  say  that  our  aerial  food  which  enters  by 
wa\  of  tin-  lungs  dwarfs  our  liquid  and  solid  food  into 
insignificance."  Of  the  importance  of  slight  variations  in 
-lituents  of  the  air  it  is  said,  "  There  is  nothing  far- 
fetched or  unreasonable  in  attaching  importance  to  minute 
changes  in  the  composition  of  the  air  we  breathe." 


The  Culture  of  the  Sugar-Beet  and  Manufacture 
of  Beet  Snaii.  By  H.  W.  Wii.ky,  Chemist  to  the  U.S. 
Department  of  Agriculture,  Division  of  Chemistry. 
Washington;  Government  Printing  Office.     1890. 

Octavo  volume,  in  paper  cover,  containing  Introduction, 
245  pages  of  Subject-matter,  illustrated  by  11  plates  and  49 
wood  engravings,  and  an  Alphabetical  Index.  The  text  is 
subdivided  as  follows: — " Early  History  of   the  Sugar-Beet 

and  the  Manufacture  of  Sugar  therefrom."  "History  and 
Progress  of  tin- Culture  of  the  Sugar-Beet  and  the  Manu- 
facture of  Sugar  therefrom  in  the  United  States  of 
America."     "  Beet  Sugar  Factories  at  Chat-worth  ami  other 

Placi  -."     ■■  i  parative  Development  of  the  Cane  and  Beet 

Sugar  Industry."  "Statistics."  ''Production  of  Seed." 
Varieties  of  Beets  Crown  in  France  and  elsewhere.  "Soil, 
Planting,  and  Cultivation."  Methods  of  Cultivation  in 
Bohemia.  Harvesting  the  Huts.  Silos  and  Cellars.  The 
Sugar-Beet  in  Oregon  anil  Washington  Territory.  Fertilisers. 
Studies  on  the  Development  of  the  Sugar-Beet.  Contribution 
to  the  Chemistry  and  Physiology  of  tin  Sugar  Beet.  Typical 
Forms  of  Sugar  Beets.  Meteorological  Conditions.  Recent 
Experiments  looking  to  the  Introduction  of  the  licet  Sugar 
Industry.  Experiments  in  Iowa.  Experiments  in  Nebraska. 
'■  Experiments  in  South  Dakota."  Experiments  in  California. 
Tables  of  Work  at  Factory  for  each  Week  from  September 
16th  to  November  11th.  Yield  per  Acre.  Miscellaneous 
Experiments  at  the  Factory.  Beet  Sugar  Industry  in  Canada. 
Beet  Sugar  Industry  in  England.  Beet  Sugar  Industry  in 
the  North- West.  Use  and  Treatment  of  Pulps.  Manufacture 
of  Sugar. 


iTinor  lUport. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

{From  the  Board  of  Trade  Journal.) 
Switzerland. 

Classification  of  Articles  in  Customs  Tariff. 
Note. — Quintal— 220*4  lb.  avoirdupois.     Franc  =  9-£jii. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Swiss  Customs  tariff  have  recently  been 
given  by  the  Swiss  Customs  authorities  : — 

Sesquichloride  of  chrome  (chromium). — Category  16. 
Duty.  ::o  cents,  pi  r  quintal. 

Aniline  oil  (raw  aniline). — Category  17.  Duty.  1  fr. 
per  quintal. 

United  States. 

Customs  Decisions. 

Wood-pulp  being  manifestly  not  a  manufacture  of  paper, 
hut  of  wood,  ami  n.-t  being  intended  for  paper  makers' 
u.-e.  imported  expressly  for  filtering  purposes,  is  dutiable 
it  thi    iate  of  :'-■">  per  cent,  ad  color,  m. 

Binitro  toluole,  a  chemical  compound  composed  in  pari 

of    benzole,    which    was    probably    derived     from     coal-Uir, 
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and  in  part  of  uitric  acid,  which  is  obtained  from  a 
different  source,  is  dutiable  at  the  rate  of  25  per  cent. 
ad  valorem. 

Certain  naphthol  salt  held  to  be  dutiable,  at  the  rate  of 
2.j  per  cent,  ad  valorem,  under  the  provision  for  chemical 
compounds  and  salts,  in  T.  I.,  92. 

In  case  of  0X3'gen  gas  imported  in  iron  bottles  or  cylinders 
it  was  held  that  such  bottles  or  cylinders  are  dutiable  at  the 
same  rate  as  their  contents,  the  value  thereof  being  included 
in  the  dutiable  value. 

Congo  Free  State. 

Export  Duties  on  Caoutchouc  and  Ivory. 

The  Bulletin  du  Musee  Commercial   says  that  from  and 

after  the    1st   October   (1890),  exports  of  caoutchouc  and 

ivory  are  to  be  subjected  to  the  payment  of  the  following 

duties  : — 

Caoutchouc,  50  francs  per  100  kilogrammes;  ivory, 
200  frs.  per  100  kilos. 

Canada. 

New  Customs  Tariff. 
The  following  is  a  statement  of  rates  of  import  duty  now 
levied  under  the  new  Customs  tariff  of  Canada.  As  the 
whole  tariff  is  too  voluminous  for  publication  in  one  issue 
of  the  Hoard  of  Trade  Journal,  it  is  proposed  to  continue 
it  in  the  next  number  : — ■ 


Articles. 


Tallow 

Paraffin  wax,  stearic  acid,  andsteaiiu  of  all  kinds 

Candles,  tallow 

Do.,  paraffin  wax 

Do.,  all  other,  including  sperm 

Soap,  common  brown  and  yellow,  not  perfumed 

Do.,  perfumed  or  toilet,  the  woight  of  the") 
inside  packages  and  wrappers  to  be  included  [• 
in  the  weight  for  duty ) 

Castile  soap,  mottled  or  white,  and  white  soap. 

Soap  powders,  pumice,  silver,  and  mineral 
snap,  sapolio,  and  other  like  articles,  tho 
weight  of  the  package  to  be  included  in  the 
weight  fur  duty 

British  gum,  dressing,  sizing  cream,  and 
enamel  sizing 


Duties 

Levied. 

Lb. 

Dols.  Cls 

o-oi 

H 

0-08 

■I 

0-02 

„ 

0-I.15 

25 

ad  val. 

Lb. 

(J'OU 

and  10 

O'lO 

[c  ad  val. 

Glue,  sheet,  broken  sheet,  and  ground  , 
Mucilage  and  liquid  glue 


Saccharin,  or  any  product  containing  over  one- 
half  of  1  percent,  thereof 

Spirituous  or  alcoholic  liquors  distilled  from 
any  material,  or  containing  or  compounded 
from  or  with  distilled  spirits  of  any  kind 
and  any  mixture  thereof  with  water,  for 
every  gallon  thereof  of  the  strength  of  proof, 
and  when  of  a  greater  strength  than  that  of 
proof  at  the  same  rate  on  tho  increased 
quantity  that  there  would  be  if  the  liquors 
were  reduced  to  the  strength  of  proof.  When 
the  liquors  are  of  a  less  strength  than  that 
of  proof  the  duty  shall  be  at  the  rate  herein 
provided,  but  computed  on  a  reduced 
quantity  of  the  liquors  iu  proportion  to  the 
lesser  degree  of  strength  ;  provided,  however, 
that  no  reduction  in  quantity  shall  be  com- 
puted or  made  on  any  liquors  below  the 
strength  of  15  per  cent,  under  proof,  but  all 
such  liquors  shall  be  computed  as  of  the 
strength  of  15  per  cent,  under  proof,  as 
follows : — 

(a.)  Ethyl  alcohol  or  the  substance  commonly 
known  as  alcohol,  hydrated  oxide  of  ethj  I, 
or  spirits  of  wine,  gin  of  all  kinds,  not  else- 
where specified,  rum,  whiskey,  and  all 
spirituous  or  alcoholic  liquors,  not  other- 
wise provided  for     -  ... 


Lb. 


0-03 

o-oi 

0*03 


30  %  ad  val. 


Lb. 


Gall. 


(M  Amy]  alcohol  or  fusel  oil,  or  any  sub- 
stance known  as  potato  spirit  or  potato  oil    i  Gall. 


2'00 
2*00 


Customs  Takife  of  Canada —  cont. 


Articles. 


Spirituous  or  alcoholic  liquors,  \c— cont. 
(c.)  Methyl  alcohol,  wood  alcohol,  wood 
naphtha,  pyroxylic  spirit,  or  any  substance 
known  as  wood  spiril  or  methylated  spirit ; 
absinthe,  arrack,  or  palm  spirit;  brandy, 
including  artificial  brandy  and  imitations 
of  brandy;  cordials  and  liqueurs  of  all 
kinds  not  elsewhere  specified ;  mescal, 
pulque,  rum  shrub,  schiedam  and  other 
schnapps ;  tafia,  angostura,  and  similar 
alcoholic  bitters  or  beverages 

(i/.)  Spirits  and  strong  waters  of  any  kind 
mixed  with  any  ingredient  or  ingredients, 
and  being  or  known  or  designated  as  ano- 
dynes, elixirs,  essences,  extracts,  lotions,] 
tinctures,  or  medicines  not  elsewhere 
specified  -J 

(e.)  Alcoholic  perfume-;  ami  perfumed  spirits, 
bay  rum,  cologne,  and  Lavender  waters, 
hair,  tooth,  and  skin  washes  ami  other 
toilet  preparations  containing  spirits  of  any 
kind,  when  in  bottles  or  flasks  weighing 
not  more  than  1  oz.  each 

"When  in  bottles  or  flasks  or  other  packages \ 

weighing  more  than  4  oz ) 

(/*.)  Nitrous  ether,  sweet  spirits  or'  nitre,) 
and  aromatic  spirits  of  ammonia j 

(g.)  Vermouth  and  ginger  wine,  containing 
not  more  than  40  per  cent,  of  proof  spirits. 


Duties  levied. 


Dols.  Cts. 


If  containing  more 
proof  spirits 


than    Ju  per  cent,  of 


(//.)  In  all  cases  where  the  strength  of  any 
of  the  foregoing  articles  cannot  be  correctly 
ascertained  bj  the  direct  application  of  the 
hydrometer,  its  shall  be  ascertained  by 
distillation  of  a  sample,  or  in  such  other 
manner  as  the  Minister  of  Customs  direel  s. 

Proprietary  medicines,  to  wit,  all  tinctures.") 

pills,  powders,  troches  or  lozenges,  syrups, 
cordials,  hitters,  anodynes,  tonics,  plaisters, 
liniments,  salves,  ointments,  pastes,  drops, 
waters,  essences,  oils  or  medicinal  prepara- 
tions or  compositions  recommended  to  tho 
public  under  any  general  name  or  title  as 
specifics  for  any  diseases  or  affections  what- 
soever affecting  the  human  or  animal  bodies, 
not  otherwise  provided  for  ;  nil  liquids  50  /■ 
ad  val.,  all  other  25  0foad  val 

Sulphuric  ether 

Acid,  acetic,  and pyroligneous,  no1  elsewhere"^ 
specified,  and  vinegar,  a  specific  duly  of 
15  cents  for  each  gallon  of  any  strength  not 
exceeding  the  strength  of  proof,  and  for 
each  degree  of  strength  in  excess  of  the 
strength  of  po-uT  an  additional  duly  of 
1  cent.  The  strength  of  proof  shall  beneld 
to  be  equal  to  0  per  cont.  of  absolute  acid, 
and  in  all  cases  the  strength  shall  be  deter- 
mined in  such  a  manner  as  is  establish! 
by  the  Governor  in  Council 

Acid,  acetic,  and  pyroligneous,  of  any  strong! 
when  imported  by  dyers,  calico  printers,  or  j 
manufacturers  of  acetates  or  colours  for  | 
excli  sive  use  in  dyeing  or  printing,  or  for  I 
the  manufacture  of  such  acetates  or  colours  [ 
in  their  own  factories,  under  such  regula-  j 
tions  as  arc  established  by  the  Governor  in  I 
Council J 


Do.,  muriatic  and  nitric  . 
Do.,  sulphuric 


•00 


'2-0(1 

and  30    ■  ad  val. 


50  "     ad  val. 

2*00 
and  10   /   ad  val. 

2-00 
and  30  %  ad  val. 


0'75 


2H0 


Do.,  sulphuric  and  nitric  combined,  and  all 
mixed  acids 


Do.,  phosphate 

lied  and  yellow  prussiatc  of  potash 

Aniline  dyes  not  otherwise  provided  for 

Blacking,  shoe  and  shoemakers'  ink,  and  shoe, 
harness,  and  leather  dressing,  and  harness 
soap 

Blueing,  laundry  blueing  of  all  kinds 


.10  "'..  ad  val. 
and  25  °/a  ad  vol* 


Lb. 


0-05 


G  0*15 

and  0*01  b  lditional. 


and.  21 


20    ,'  |  ad  vol. 
Lb.  O'OOi 

25  °(Qad  vol. 

Lb.  0-03 

10   ,.  ad  val. 
10 '     ad  val. 

SO  %  ad  val. 
30  %  ad  val. 
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Customs  Tariff  of  Canada — cont. 


Articles. 


Duties  levied. 


Lamp-black  and  ivory  black 

Load,  nitrate  and  acetate  of,  not  ground 

Dry  white  and  red  lead,  orange  mineral,  and 
zinc  white 

Colours,  dry,  not  elsewhere  specified 

Ozidea,  ochres,  and  ochery  earths,  fircproofs, 
umbers  and  siennas,  ground  or  unground, 
washed  or  unwashed,  calcined  or  raw 

Paints  and  colours,  pulped  or  ground  in  oil  or 
other  Liquids,  and  all  liquid  prep  trod  or  ready 
mixed  paints  not  elsewhere  specified  

Paints,  ground  or  mixed  in  or  with  either^ 
japan,  varnish,  lacquers,  Liquid  driers,  collo-  I 
dion,  nil  finish  or  oil  varnish, rough  stuff  and  , 

fillers,   the    weight   of   tin'   package  to  be 
included  in  the  weight  for  duty J 

Paints  and  colours,  ground  in  spirits,  and  all 
spirit  varnishes  and  lacquers 

Paris  green,  dry 

Putty 

Turpentine,  spirits  of 

Varnishes,  lacquers,  japans,  japan  driers,"! 
liquid  driers,  collodion,  and  oil  finish  not  [ 
elsewhere  specified ) 

Carbolic  or  heavy  oil,  for  any  use 

Cod  liver  oil,  medicated 

Essential  oils  for  manufacturing  purposes  .... 

Pomades,  French  or  flower  odours  preserved 
in  fat.  or  oil  for  the  purpose  of  conserving 
the  odours  of  flowers  which  do  not  bear  the 
beat  of  distillation,  when  imported  in  tins 
of  not  less  than  10  lb.  each 

Perfumery,  including  toilet,  preparations  (non- 
alenholic),  viz. :— Hair  oils,  tooth  and  other 
powders  and  washes,  pomatums,  pastes,  and 
all  other  perfumed  preparations  nol  other- 
wise provided  for  used  for  the  hair,  mouth, 
or  skin 

Illuminating  oils  composed  wholly  or  in  part 
of  the  products  of  petroleum,  coal,  shale,  or 
lignite,  costing  more  than  30  cents  per 
gallon 

Oils,  coal,  am'  le  distilled,  purified,  or 
refined;  naphtha,  benzole,  ami  petroleum; 
produi  :|.  shale,  and  lignite, 
not  else  i  icified 

'  .i  ils,  composed  wholly  or  in  part 

i  ..j :    .  i  si  Lng  less  than  80  cents 

pT  gallon 

All  other  lubricating  oils 

Lard  nil 

i  or  flax-seed  oil,  raw  or  boiled 

foot,  olive,  salad,  or  sesame  seed  oil 

Vaseline,  in  bulk 


Dols.  Cts. 
10  %  ad  val. 

5  %  ad  val. 


5  %  ad  val. 
■2"        a  I  en'. 

30  %  ad  val. 

30%u</  vol. 


LI  i.  0-55 

and  25       adval. 


Gall.  TOO 

10  %  ad  val. 
28  ad  r<il. 
10  %  ad  val. 

Gall.  0-20 

and  25  %  ad  val. 

10°load  val. 
20  %  ad  val. 
20  %  ad  val. 


15  7o  "d  val. 


30  %  ad  val. 
25  %  ad  val. 

Imp.  gall.       ii'ii;'. 

0-0-; 

Wload  val. 

20  %  ad  val. 
Lb.  0'Oli 

20  ad  val. 
Lb.  0-04 


Thk  McKim.ky  Tariff. 

We  print  below  a  synopsis  of  the  drug  and  chemical 
clauses  of  the  new  I'liiteil  stoles  Tariff  Bill  as  they  have 
been  amended  by  the  Senate,  to  whom  the  liill  was  sent 
up  from  the  House  of  Representatives.     So  far  as  is  known 

no  alteratii I   any    importance  has   been   made    in   the 

Senate's  decisions  affecting  this  part  of  the  tariff'  by  the 
lower  House,  and  our  list  virtually  represents  this  part  of 
the  liill  as  it  lias  received  the  Presidential  sanction.  On 
the  whole  the  House  of  Representatives  has  shown  itse'f 
decidedly  more  Protectionist  than  the  Senate,  anil  had  it 
bad  its   way  many  duties  would  have  been  advanced  or 


retained  that  have  now  been  left  undisturbed  or  reduced. 
Among  the  principal  reductions  or  abolitions  of  duties  are 
those  on  tannic  acid,  beeswax,  bristles,  refined  camphor, 
crude  coal-tar,  chloroform,  dyewoods,  nitrous  and  sulphuric 
ether,  glycerin,  indigo,  iodine,  iodoform,  liquorice  paste, 
magnesia,  morphia,  crude  opium,  several  potash  salts, 
Strychnine,  refined  saltpetre,  sulphur,  and  varnishes.  The 
following  are  anion;;  the  chief  articles  on  which  the  duty 
has  been  increased: — Brushes,  glue,  gelatin,  gold-leaf,  hops, 
isinglass,  liquorice  juice,  linseed  and  linseed  oil,  mercurials, 
olive  oil  (salad),  prepared  opium,  phosphorus,  poppy  oil, 
quicksilver,  bichromate  and  chromate  of  soda,  and  sugar  of 
milk.  Peppermint  oil  will  not,  as  stated  by  us  in  our 
editorial  note  of  last  week,  be  made  dutiable  at  the  rate  of 
1  dollar  per  lb.  The  House  of  Representatives  proposed 
that  duty,  but  the  Senate  struck  out  that  clause  and  retained 
the  25  per  cent.  duty. 


Articles. 


Aeid.  aeelje 

Arid,  chromic 

Acid,  sulphuric , 

Aeid,  tauic 

Ammonia,  muriate 

Ammonia,  carbonate 

Ammonia,  sulphate 

Acetate  of  lead,  brown 

Acetate  of  lead,  white 

Aniline  oil 

Alcohol  spirits 

Antimony  regains 

Beeswax 

Barytcs 

Blues,       Berlin,       Prussian 
Chinese 

Blanc  fixe 

Klue  vitriol 

Lay  rum 

Bristles 

brashes  

Camphor,  refined 

Cotton-seed  oil 

Chalk,  French  and  red 

Croton  oil 

Coal-tar,  crude 

Chloroform 

Chrome  colours 

Cocoa  butter 

Cork  and  cork  bark 

Cork,  manufactured 

Cod-liver  oil 

Degras  oil 

Dj  i  \  m  ids 

Dyewoods  extracts,  not  enu- 
merated  

Dandelion  root 

Ether,  nitrous  spirit 

Ether,  sulphuric 


Did  Tariff. 


Senate  Bill. 


2  at  10  c.  lb. 
15c.  lb. 

Free. 

si  lb. 

io% 

20 

20% 
i  0.  lb. 
0  0.  11). 

20  % 
Slat  2  gall. 

10  % 

20% 

10  % 

20  al  25.% 
26 

3  e.  lb. 
SI  gall. 
16  c.  lb. 
SO  o 
5  c.  lb. 
25C.  gall. 

20% 
50  e.  lb. 

10% 

50  c.  lb. 
25% 

25  % 
25% 
25% 
25% 
10% 

Hi 

2c.  lb. 
30  c.  lb. 
50  c.  lb. 


IS  at 4c,  lb. 
Be.  lb, 

Jc.  lb. 

50  c.  II). 

i  c.  lb. 

He  lb. 

it-,  lb. 

3ic  lb. 

Sic.  lb. 

80  c.  ghat  30% 

S2  gall. 
I  c.  lb. 

Flee. 

51  ton. 

Cell). 
tc.lb. 

2  c.  lb. 

52  gall. 
Free. 
35% 

IC.  lb. 

lOc.gall. 
1  c.  lb. 

Sic.  lb. 

Free. 
25  c.  lb. 
■fie.  lb. 
Sjc.  11). 
oc.  lb. 
71c-.  11.. 
15C  gall. 
Sell). 

Free. 

j  e.  lb. 

lie.  lb. 
25  c.  II). 
inc.  lb. 
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I'm:  MuKinusy  Tajiiff— co«/. 


Articles. 


Old  Tftriff. 


Senate  Bill. 


Fish  oils,  nol  enumerated  .  . 

GIne 

Gelal  in 

Glycerin  crude 

i  rlycerin,  refined 

GIucos ■ 

Gold.lcai 

Grea-.d 

Hops 

Hemlock  exlracl 

Herop  seed  

Herring  oil 

I  inglass 

[nd  go  

i  <iii  jo,  carmine 

Iodine 

!  HI 

Kaolin 

Liqu  irice  pasti   

Jjiquorice  juice 

Linseed  

Linsi  e  1  oil 

I .        od  exl  met 

■i  i  

M:i -i.i  .11  calcined 

Magnesia,  sulphate 

Mercurial  medicinal  prepai  a- 
i  ions 

H  ii.  ill  watets,  arl  ifici  il 

Morphia 

Mutches 

Olive  Oil,  silud 

Orange  mineral 

Ochre,  dry 

Opium,  crude 

Opium,  prepari  il 

Phosphorus 

Pi il  i  h   .  ri,.l.. 

Pota; ii'i i.    

Potash,  caustic 

Potash,  chlorate 

Pota  b,  sulphate 

Poppj  seed  

Poppy-seed  oil 

Quicksilvi  r 

Sienna,  dry 

mi.  i  i  tile 

Sumac  extract 

Seal  oil 


25 

20°/, 
30 

■J  c,  lb. 
,.    |1, 
20 
SI  .Ml  pkg; 
HI 
B  C.  II'. 
10 

: ,-.  in. 


HI 

10  c.  Hi. 

■  il. 

■'i ' '."  i.  ii 

:■  c.  Hi 

3  c.  II.. 

20c.  bush. 

10 

5  c.  Hi. 
10c.  Hi. 

lc.  ii.. 
.1 

:<'i 

i  ... 
33 
23 

::...  Ii.. 
...  ii,. 
51  Hi. 

SHI  II.. 

10  e.  II'. 

■j  1 1 
•jii  : 
'ii 

3c.  II,. 
■jii 

',<■.  Hi. 
Tree. 
in 

ie.  lb. 
-ii 
20 


8  c.  gall. 
t?c.  II).  nil  'in 

I1. .',  lb.  in  'in 

)    .■.  Hi. 

I1  f.  Ill, 
Jr.  III. 

52  pkg. 
Free. 

15  c.  Hi. 
Jc.  Hi. 
■2r>  c  busha 
8  c.  gal!. 
1*.-.  II..  hi  30 
lc.  Hi. 
in.-.  Hi. 
ii.  lb. 
■  ii  Ih. 

53  inn 
5c.  IL. 
.-.,•.  II,. 

"J"-,',  bush, 
32c.  gall. 

I  ,\  II,. 
lb 
3-lOc.  lb. 

.".II  c.  oz. 
I  ,  .  I  inn, 

35c.  .... 

:;',-.  lb. 

]•-  li,. 

Free. 

12  11 1. 

■;<i 

1  c.  H,. 

Pree 

i'li,.. 

25  c.  bush. 

32  c.  gall. 

10  c.  lb. 

\  C.  lb. 

lie.  lb. 

;  c.  ii.. 

8  c,  gall. 


Tin;  Mi  Kinj.ky  Tariff — ami. 


Articles. 


'  ibl  Turin. 


Senate  Bill. 


Soda,  bichromate    and  euro- 
mate 


Strychnia 

Saltpetre,  refined  . 
Soda,  bicarb  mate. 
Sulphur,  refined  . . 
Sulphur,  Mowers  . , 
Spices,  groun  1 . ... 

Sugar  of  milk 

Santonine 

Turpentine  spirits 

I'M  ramarine 

Umber,  dry 

\  :n  nishes 

Varnishes,  spirit .. . 

Vermilion 

Whale  oil 

Wood  tar 

Wash  blue 


15 

'.  ,  ,     . 

lSc.  lb. 

14c.  lb. 

Sin  Ion 

! 

Or.  lb. 

Free. 
$3  lb. 

211  e.  Kill. 

5c.  lb. 

!  e.  lb. 
HI 

S  51-32  gull 


In 
20 


3  c.  Hi. 

W«.  nz. 

le.  lb. 

1  e.  lb. 

SS  ton 

-in  [on 

3  c.  lb. 

8e.  Ih. 
S2-501b. 

Free, 
i\  e.  III. 

Ie.  lb. 

35 

!     L-32galU 
12'c.Ih 
8  c.  gall, 

I'n:  . 
3c.  Hi. 


Tin-  duties  on  the  following  articles  remain  unchanged: 

Acid  citric  (10c.  per  lb.),  acid  hydrochloric  (free),  acid 
tartaric  (10  c.  per  lb.),  alumina  and  sulphate  of  alumina  (60  c. 
per  cwt.),  alkalis  not  enumerated  (25  per  cent.),  alkaloids 
not  enumerated  (25  per  cent  ,.  alcoholic  perfumery  ($2 
per  gall,  ami  50  per  cent.),  alcohol  compounds  '  sj  per  gall. 
and  25  per  cent.),  barytes',  manufactured  (j  c.  per  lb.), 
borax,  crude  (:;.■.  per  lb.),  borax,  manufactun  d  (5  c.  per  lb.), 
boracic  acid,  pure  :  5  e.  per  lb.),  borate  of  lime  (Me.  per  lb.), 
bichromate  of  potash  <:: .-.  per  lb.),  bone-black  (25  per  cent.), 
barks,  beans,  berries,  balsams,  or  buds,  not  enumerated  (  10 
per  cent.),  castor  beans  (50  c.  per  bushel),  castor  oil  (80  c. 

per  gall.),  crei I'  tartar  (6  c.  per  lb.),  chalk  (20  per  cent  I, 

elm, mat,-  nl'  potash  (3  c.  per  lb.),  copperas  (Ta5  c.  per  lb.), 
coal-tar  colours  (35  per  cent.),  all  oilier  coal-tar  products 

(20   per  cent.),   chemical   com] Is   mil    enumerated  (25 

per  cent.),  cocoa,  manufactured  i  -  ,■   per  lb  ,,  dextrine  (  I  , 
per  lb.),  dried  insects  (10  per  cent),  ether  not  enumerati 
(Si  per  11,.),  fruit   essence  ($2-50  per  lb.),  gums  ami  gum 
resins  not  enumerated  (10  per  cent.),  glassware  |  15  per  cent.), 
gum  substitutes  ( 1  c.  per  lb.  >    bempseed  ml  <  lOc.  pe 
lull,-   ma   enumerated  (10  per  cent.),  ink   ami  in) 
(30  pi  r  cent.),  lard  (2  e.  per  lie),  litharge  i  3  c  p.  i 
m.i  enumerated  i  In  per  cent.  i.  medicinal  preparatio  -  n  iili- 
out    alcohol    (25   per   cent),   medicinal    preparations    ivith 
alcohol  (50  c.  per  lb.),  ground  mustard  (10  c.  per  lb.),  nutgalls 
not  enumerated  ( 10  per  cent. ).  ochre   in  oil  i  I  ',  c.  per  lb.)  ; 
oils,  essential,  distilled,  or  rendered,  not  enumerated   (25 
per  cent),  opium  extract  ( 10  per  cent. ),  peppermint  oil  ( 25 

per  cent),  potassium  iodide  (50  c.  per  lb.),  pota  -i iodide, 

red   prussiate  (  In  c.  per  lb.),  potassium  iodide,  yellow  prus- 

siate(5c.  per  lb.),  paints  or  colours   uol   e rated   (25 

per  cent.),  rap,  seed  oil  (10 e.  per  gall.),  Kochelle  sails  (3  c. 
per  lb.),  roots  and  steins  not  enumerated  (10  per  cent.), 
ii  a, 'i.i  in  ml  (  I  \  e.  per  III. ).  soap  (20  per  cent  i,  soap,  fancy 
(15  c.  per  lb.),  sponges  (20  per  cent),  sumac,  ground  (y^c. 
per  lb  ).  soda  ash  or  crystals  i  j  c.  per  lb.),  soda  bichromate 
I :;  e.  p,r  II,.  i.  soda  caustic  (  I  c.  pet  lb. ),  soda  sulphate  (  20 
per  cent.),  soda  silieate  (i c.  per  lb.),  spices,  ground,  nol 
enumerated  (  10  per  cent.),  seeds  not  enumerated  i  In  per 
cent. ),  silver-leaf  (75  c.  per  packagi  i,  and  starch  (2  c  per  lb.). 
— Chemist  and  Druggist. 
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The  Final  Shape  of  the  McKinley  Hill. 

<).  P.  x  I).  Reporter  states  that  the  Hollowing  alterations 
have  been  made  in  the  drug  and  chemical  section  of  the 
McKinley  Hill  sine"  it  was  sent  back  from  the  Senate  to  the 
House  of  Representatives :— Tannic  acid  has  been  changed 
to  75c.  per  lb.;  barytes  t<>  $1*12  per  ton;  manufactured 
ditto  to  S(i'7L'  per  ton;  bronze  powders  to  12  c.  per  lb.; 
l>ay  rum  to  $1*50  per  gallon  ;  bristles  t  <>  10  c.  per  lb. ;  brushes 
to  -10  per  cent,  ad  vol. ;  cork  and  cork  bark  to  In  c.  per  lb. ; 
manufactured  oork  to  15  c.  per  lb.;  Dutch  metal-leaf  to 
8  c.  per  package;  hemlock  extract  to  J  c.  per  lb. ;  liquorice 
paste  and  juice  to  5.1  c.  per  lb.;  logwood  extract  t<>  Je. 
per  lb.;  peppermint  oil  to  80 e.  per  lb. ;  phosphorus  to  20 e. 
perlh.;  ground  sumac  to^-e.  per  lb.;  and  extract  to  I  c. 
per  lb.;  sulphate  of  soda  to  $1'25  per  ton;  tallow  to  1  c. 
per  lh. 

United  !Si  a  i  s, 
The  New  American  Tariff. 

The  special  point  ill  connexion  with  the  new  American 
tariff  regulations  is  the  requirement  of  the  consular  and 
Customs  authorities  that  manufacturers  and  shippers  of 
merchandise  to  the  United  States  should  make  a  declaration 
showing  ( 1 )  the  cost  of  the  raw  goods  and  their  manufacture 
combined;  (2),  all  other  charges  incident  to  preparing 
goods  ready  for  shipment,  and  (3)  a  percentage — not  less 
than  S  per Cent,  on  items  Nos.  1  and  2 — to  bring  the  value 
up  to  market  value.  In  view  of  the  new  law  it  is  felt  that 
there  is  no  option  but  to  give  the  required  information  to 
the  consular  anil  Customs  authorities,  but  serious  objection 
is  taken  to  supplying  particulars  to  consignees  in  America 
of  the  cost  of  producing  all  goods  that  are  shipped,  and  the 
private  charges  thereon.  The  form  above  referred  to  is  to 
be  tilled  up  in  triplicate,  one  copy  being  for  the  Consul  on 
this  side,  one  for  the  Customs  authorities,  and  one  for  the 
consignee.  There  is  a  natural  objection  to  supplying  the 
third  form,  ami  the  London  Chamber  of  Commerce  is  in 
correspondence  with  the  American  Consul  in  London  with 
the  object  of  ascertaining  how  far  any  modification  of  the 
regulations  is  possible.  In  this  connexion  the  following 
paragraph  is  of  interest  :— 

Instructions  In  the  Customs  under  tin-  McKinley  Hill. 

The  following  circular  instructions  have  been  distributed 
by  the  Secretary  to  the  Treasury  of  the  United  States  to 
collectors  and  other  officers  of  Cost s  to  govern  pro- 
ceedings under  the  Customs  administrative  law — otherwise 
known  as  the  McKinley  Bill  -which  came  into  effect  on  the 
I  st  August: — (I.)  It  is  proper  that  certain  general  principles 
should  be  announced  which  in  the  opinion  of  the  department 
must  govern  the  application  of  the  various  provisions  of  the 
new  law  to  tin-  current  business  at  the  several  ports. 
(II.)  The  duties  upon  imported  merchandise  are  held  to 
attach  to  the  merchandise  at  the  time  of  its  arrival  in  a  port 
of  the  United  States.  The  date  of  arrival  of  merchandise 
intended  for  immediate  transportation  without  appraisement 
will  be  that  of  its  arrival  in  an  exterior  port  of  the  United 
States.  1  herefore  the  assessment  of  duties  upon  goods 
which  arrive  on  or  before  Julj  list  instant,  will  be  made  on 
tin  basis  of  the  present  laws,  even  if  entry  of  such  mer- 
chandise shall  be  deferred  until  after  the  lllst  day  of  July. 
(III.)  Invoices  authenticated  before  the  1st  day  of  August, 
proximo,  will  be  accepted  at  any  time  thereafter,  provided 
theconsular  certificates  conform  to  the  present  requirements 
of  law.  Consular  certificates  after  the  | st  day  of  August 
must  conform  to  the  requirements  of  the  Act  of  June  10th, 
1 890,  but  in  view  of  possible  difficulties  in  obtaining  an 
immediate  conformity  with  such  requirements  invoices 
which  are  accompanied  by  certificates  not  in  all  respects  in 
accordance  with  the  law  of  June  loth,  1890,  will  be  regarded 
as  informal  and  will  be  accepted  as  pro  inrnn'i  invoices, 
under  bond  to  produce  a  properly  certified  invoice  within  six 
months  from  the  date  of  entry.  (IV.)  In  the  entry  of 
merchandise  bills  of  lading  drawn  to  the  order  of  persons 
doing  business  as  bankers  ami  indorsed  by  them  to  the 
oidei   of  the  actual  importers  of  the  merchandise  specified 


therein  will  be  accepted  when  presented  by  such  importers 
in  making  entry  of  said  merchandise  the  same  as  if  originally 
drawn  to  theii  order.  (V.)  After  July  31st,  1890,  no  damage 
warrants  shall  be  issued  by  collectors  of  Customs,  lint  pro- 
ceedings under  warrants  issued  on  or  before  that  date  will 
be  carried  on  as  under  the  present  law.  (VI.)  In  case  of 
protest  against  the  action  of  collectors  or  of  appraisers 
which  may  be  Bled  on  or  after  the  1st  day  of  August, 
proceedings  will  be  governed  by  the  law  of  June  loth,  1890, 
even  when  such  protests  shall  relate  to  merchandise  which 
shall  have  arrived  on  or  before  July  Hist,  1890.  Hut  all  pro- 
ceedings on  the  estimate  and  assessment  of  duties  upon  such 
merchandise  and  upon  the  original  appraisement  and  liquida- 
tion of  the  same  shall  conform  to  the  requirements  of  the 
law  under  which  the  goods  were  imported.  Invoices 
covering  goods  which  tire  in  bonded  warehouse  on  August  1st 
will  not  therefore  require  re-liquidation  under  the  new  law. 
(VII.)  A  list  will  be  furnished  prescribing  such  fees  as  will 
be  charged  after  August  1st,  1890.  All  other  fees  are  held 
to  be  abolished  under  the  new  law.  (VIII.)  Attention  is 
called  to  the  provisions  of  section  19  of  the  new  law  which 
define  the  dutiable  value  of  imported  merchandise  to  consist 
of  all  costs  and  charges  that  attach  to  the  goods  in  condition 
packed  ready  for  shipment  to  the  United  States.  All  such 
costs  and  charges  which  are  specified  in  the  invoice  will 
therefore  be  included  in  determining  the  value  for  the 
original  estimate  of  duty.  (IX.)  It  is  the  opinion  of  the 
department  that  section  20  of  the  new  law  permits  the 
retention  of  merchandise  in  bonded  warehouse  for  more 
than  one  year,  and  not  more  than  three  years  from  date 
of  importation  without  the  imposition  of  the  additional 
duty  of  10  per  cent,  provided  by  section  L"J70  Revised 
Statutes  upon  its  withdrawal  for  consumption. — London 
( 'handier  of  Commerce. 


EXTRACTS  FROM  DIPLOMATIC  ANV 
CONSULAR  REPORTS. 

Germanv. 

The  following  figures  indicate  the  principal  chemicals  (in 
quantities  of  100  kilos.  =  2  cwt.)  exported  from  Germany  to 
Great  Britain  during  the  last  three  years  : — 


1887. 


Ultramarine 

Ahnn,  alumina 

Smia.  calcined 

Sulla,  crystals 

Potash 

Alizarine 


Aniline  and  transition  products  to  tar 
colours 

Aniline  dyes  and  tar  colours 

White  lead  and  zinc  white 

Chloride  of  potash 

Glycerin,  refined  and  crude 

Sulphate  ef  potash 

Mineral  waters,  artificial  and  natural 

Smla  anil  sulphate  of  soda 

Saltpetre  (soda) 

Saltpetre  (potash) 

Vitriol  of  every  description 

Tartaric  acid 


12.352 
19,568 
1093 
3.79.1 
16,6*1 
24,305 

1,563 

11,385 

71,130 

254,999 

2.338 
36,912 
23,:i5,; 

S.II22 

1,311 

14,091 

606 

6,983 


1SSS 


10,822 

ls.s.ir. 
2,570 
834 
16,957 
29,050 

1.729 

ll.sis 
79,150 
153.215 
4,1  lit 
1 1.'.  7:' 
25,832 
4,472 

16,687 

1.257 
8,019 


1889. 


2.1,053 
26,891 
3,500 
619 
15,092 
31,637 

2,053 
13,866 

1I7!>71 

148,815 

7.550 

33,480 

11777 
10,041 
3.125 
8,107 
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The  following  are  the  principal  exports  of  chemicals  from 
Great  Britain  to  Germany  : — 


1SS7. 


Caustic  soda 

Alum,  alumina 

Chloride  of  lime 

Dyewood  extract  

Bicarbonate  of  soda 

Calcined  soda 

Soda  crystals 

Ammonia,  carbonated  Bal-ammonia,  &c 

Sulphate  of  ammonia 

Aniline  dyes,  &c 

Cutcli  :md  gambier 

Cinchona 

Chlorate  of  potash 

Chromate  of  potash 

Dyewoods 

Glycerin,  refined  and  crude 

ItllligO 

Bone  black 

Sulphate  of  soda 

Saltpetre  (Chili)   

Sulphur 

Turpentine,  &c 

Vitriol 

Quicksilver 

Pepper 

Tea 

Cotton  oil 

Linseed  oil 

Olive  oil 

Palm  and  cocoanut  oil 


12,090 

1,270 

29,787 

2,295 

3,037 

9,431 

3,297 

3,062 

245,519 

1,274 

19,735 

25,1 17 

5,060 

5,954 

30,340 

10,034 

5,238 

14,607 

3,243 

17,  ten 

2,369 

5,622 

1,263 
16,280 

6,123 
37  987 
170,058 

1,204 
67,083 


1SNS. 


1K.N1I. 


9,865 

526 

40,819 

2,766 

d.884 

4,001 

1,056 

5,327 

246,004 

1,931 

16,976 

22,894 

4,062 

v  H6 

24,324 

15,221 

('..132 

29,499 

82 1 

46,234 

6,289 

6,497 

734 

1,07s 

15,6  11 

6, 17:, 

31,828 

199,799 

1,018 

65,762 


8,.',7G 

447 

33,910 

3,1.34 

6,704 

:;:;sr 

281 

8,858 

278,295 

925 

33,763 

27,658 

5,312 

9  IT.i 

52,133 

18,616 

7,ts.' 

64,219 

2,430 

52,3  H 

4,129 

6,799 

6,373 

1,139 

17,668 

6,293 

59,628 

216,610 

1,174 

65,128 


Mexico. 

Imports  from  United  Kingdom  into  Vera  Cruz. 

Last  year  the  imports  from  the  United  Kingdom  into 
Vera  Cruz  increased  76  per  cent.,  from  all  other  countries 
27  per  cent.,  in  spite  of  the  fact  that  cottons  (of  which  a 
large  percentage  of  the  British  imports  consists)  pay  an 
average  duty  of  133  per  cent.,  and  that  the  average  of  all 
dutiable  goods  imported  from  this  country  is  121  per  cent., 
while  the  average  of  goods  from  all  countries  is  "  only  " 
91  per  cent. 

Drugs  pay  an  average  duty  of  60  per  cent,  ad  valorem. 
The  value  of  the  imports  during  the  last  two  years  has  been 
as  follows  : — 


1888. 


Drugs  fronfUnited  Kingdom 

Drugs  from  all'parts 

Quicksilver  from  United  Kingdom. . . 
Quicksilver  from  all  parts 


£' 
13,650 

£ 
18,613 

120,632 

95,005 

60,605 

42,'Jol 

100,605 

85,384 

Openings  for  Industries  in  Mexico. 

The  duties  which  protect  the  national  industry  are  made 
to  press  so  heavily  on  ordinary  articles  that  none  but  the 
rich  purchase  those  imported,  "  everyone  is  forced  to 
consume  national  products"  being  a  maxim  of  the  Mexican 
lawgivers.  The  duties  on  glassware  are  from  3  to45centavos 
per  kilo.,  which  has  to  be  paid  even  on  articles  broken  in 
transit.  Haw  materials  for  making  articles  of  this  kind 
abound  in  the  country,  but  the  national  products  are  still  so 
dear  that  the  poorer  classes  cannot  procure  enough  for  their 

requirements,   and    they   use    the    st   ordinary  qualities. 

Mexican  factories  only  produce  window  glass' and  glass 
bottles  at  fabulously  high  prices  ;  an  18-inch  square  of 
common  glass  costs  75  eentavos  (equal  to  about  Is.  In1,,/.), 
while  itinerant  dealers  buy  up  old  bottles  at  the  rate  of 
about  3*.  id.  the  dozen.  As  to  the  chemical  industry,  the 
Belgian  Consul  in  Mexico  is  of  opinion  that  an  establishment 
engaging  therein  would  be  excessively  productive.  (July 
two  chemical  factories  exist  at  present,  which  turn  out 
specially  sulphuric,  hydrochloric,  and  nitric  acids,  securing 
enormous  profits.  Foreign  sulphuric  acid  sells  at  16  eentavos 
pel'  kilo.,  hydrochloric  acid  at  40  eentavos.  and  nitric  acid 
65  eentavos  per  kilo,  (hi  the  other  hand,  Mexican-made 
sulphuric  acid  sells  at  12  to  14  eentavos  the  kilo.  The 
dearness  of  sulphuric  acid  is  such  that  many  metallurgical 
works  make  their  own  acid.  Cheap  acid  would  not  only 
"regenerate"  industry,  hut  those  who  produce  it  would 
"doubtless  do  brilliant  business."  In  other  allied  branches 
the  Consul  is  also  of  opinion  that  there  are  suitable  openings 
for  manufacturers  who  will  study  the  matter. 


Si  vm. 
Sapan  Wood. 

The  export  of  this  valuable  dye-wood  from  Bangkok  has 
decreased  each  year  since  1884,  when  the  export  was  3,079 
tons,  [n  1887  it  fell  to  1,772  tons,  and  in  1888  to  1,372 
tons.  The  sapan  wood  forests  are,  it  appears,  much 
exhausted,  anil  without  forest  regulations  there  is  danger  of 
the  wood  ceasing  to  be  an  article  of  export.  The  supply 
from  the  llaheng  district,  whence  most  id'  the  wood  formerly 
came,  has  now  almost  ceased,  and  that  which  finds  its  way 
to  Bangkok  is  derived  chiefly  from  the  Lakhon  forests, 
the  trees  being  torn  up  by  the  roots  and  floated  down  by 
way  of  Raheng  to  Bangkok.  Most  of  the  sapan  wood 
shown  in  the  returns  is  exported  in  the  form  of  dunnage 
with  rice  cargoes. 


Cuteh. 

The  returns  show   an  export  of  cuteh  to  the  vahi-      '  '1/. 
only  from   Bangkok.     The  bark   of  the  cuteh  tree,  which 
grows  abundantly  in  the  districts  of  Lakhon   and  Phree   in 
Northern  Siam,  is  boiled  into  conical  lumps  the  size 
fowl's  egg  by  the  inhabitants   of  those  provin 
use;  but  the  industry  appears  to   belittle   developed.     The 
admixture    of    a    small     piece     of    eutch    with     the    other 
ingredients   of   a   quid   of   betel   is   considered   a   di 
amongst  the  Laos.     The  use  of  the  bark  as  a  dye  is  little 
known  or  cultivated  by  them. 
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MISCELLANEOUS  TllADE  NOTICES. 


The  Cost  ob  Labour  i\  tuc  United  States. 

Si •i>it-  useful  figures  have  beeu  published  bj  the  Boston, 
Mass.,  Labour  Bureau,  showing  the  proportion  to  the  cost 
of  certain  g Is,  manufactured  in  that  State,  of  wages,  caw      which  the  cost  was  actuallj  tested  1 


material,  and  general  expenses,  ^ m  li  as  insurance,  taxation, 
rent,  &c.  The  following  are  some  figures  representing  the 
cost  of  manufacturing  chemicals  in  a  wholesale  way,  the 
figures  in  the  first  column  representing  the  quantities  upon 


Quantity 

i      Mi.  d  on, 


Coins I  clu-uikal  preparations  (nnenurnerated) 1,000  galls. 

Sulphuric  acid  '. ,  I  ton 

,i,     ,i, i  ill ik'.  in  cakes 2,400 gross 

Illuminating  oil ,  Per  barrel 

Copperas 3.185  torn 

Brunswick  black'  (Japan) Per  lb. 

Green  painl  1, lb. 

Mixed  paints  (uncnnmi  rated) Per  gall. 

t  Indies Per  lb. 

Soap Per  cwfc 

Soil  soap j  20borrels 

fuller's  earth  (mineral  sonp) Pei  box 

Soap  for  textiles 980  tons 

Powderol  soap  (largo  quantity)  Per  lb. 

Powdered  soap 1,4001b. 

Tallow 175  tons 

Tallow  oil 1001b. 

(;!,,,. '  i  Otons 

Stardi Per  barrel 

h    stuffs Value,  572, 

(ills  ami  ilium ! inn's Value, $97 

Paints,  colours,  and  heavj  chemicals Valui    5164,000 


B  1         ll  Lti  Hi 

Wages. 

General 
Bxponsi  s. 

Pei  Cent. 

Perl  tent. 

T7'l 

Perl  ent. 

;.rn 

11-87 

15  ,.', 

71-20 

07  '50 

'    . 

2571 

H-66 

22-91 

:!.-,  43 

70-59 

23-53 

5-8S 

90 

in 

90 

in 

117 

60  67 

8 

25-33 

76 

12-50 

12-50 

89-47 

Hi  53 

61-80 

-     0 

10-05 

:.T  ■  I  1 

7    II 

; 

•l-l'.'l 

•• 

95 

is,, 

.. 

93-75 

6-25 

86-80 

in  ll 

2-79 

81-45 

18-55 

20-60 

5-92 

10  ,n 

The  maximum  weekly  wage  of  operatives  employed  in  the 

preparatioi      '    chemicals   is    SI.  to    I/.:    in  dyestuffs  the 

21    i"  22.8s.;  in  the  oil  trade,  also 21.  t<> 

and  crude  chemicals,  21.  8s.  t"  Si.  ;  in  dye 

-.ii'Mi  orks,  nl t  l/,  S.s.  to  l/.  10s. 


MaHGAB  \  l  i     "I     SODA. 

At  the  usual  weekly  meeting  of  the  members  of  the 
London  countj  council  on  October  21st,  held  at  County 
Hall,  Spring  Gardens,  Charing  Cross,  Sir  J.  Lubbock,  Bart., 

M. P.,  presiding e  of  the  coi ittees  said  the  chemist  t<> 

ili,  council  had  reported  that  during  the  inst  suromi  i  the  re 
had  been  used  in  deodorising  the  sewage  1,654  tons  of 
manganate  of  soda,  and  7  in  tons  of  sulphuric  acid,  at  a  cost 
of  24,5601.  18s.  1</.  The  cost  for  similar  operations  in  the 
year  1880  was  25,3052.     In  order  that  the  most  advantagi  ous 

i s  might   I"'  obtained  from  contractors,  who  could  work 

to  better  advantage  when  ample  notice  was  given,  the  com- 
mittee recommended:  "That  an  advertisement  be  issued 
p  tenders  for  the  supply  of  1,500  tons  of  manganate 
of  soda  of  30  per  cent,  quality,  and  L ,000  tons  of  sulphuric 
acid,  during  the  summer  of  L891."  This  was  agreed  to. — 
<  'hemist  and  Druggist. 


Ti:  mh    i\  Cuba. 

Trade  in  Cuba  during  1889  was  satisfactory  on  the  whole, 
and  tin-  output  ol  iron  ore  also  augmented.  The  exports  of 
ii  i  v..  i,  34,480  lb.,  ag  lii  I  32  U6  lb.  of  the  prei  ions 
year.  Four-fifths  went  to  toe  I  united  Stati  s,  and  the  n  -t  to 
German}  and  Spain.  The  average  price  \\:i-  21.  8s.  6d.  pet 
100  11).  The  exports  "f  iron  ore  are,  bo  Far,  confined  to  the 
output  "l  the  Juragua  [ron  Company,  which  is  steadily  on 
the  increase.  In  1889  the  production  amounted  to  248,480 
inns  ol'  ore, containing  on  the  averaj  e  64  percent. of  metallic 
iron,  against  202,625  tons  in  the  preceding  year.  The  OM 
is  nni  sold  in  Cuba,  but  is  sent  to  the  United  States  fot 
account  m  the  company.  The  price  realised  in  the  StatM 
is  not  given,  but  il  costs  the  company  6  .  Id.  per  ton  pal  on 
board  ship  at  St.  Jago,  exclusive  of  first  cusi  of  the  minesj 
and  is  yielding  :i  profit  of  from  2  dols.  to  2)  dols. — say 
s.s.  I,/  tn  ins.  "nl.  per  ton.  Manganese  is  comparatively  a 
new  item  "t  export,  having  onjj  commenced  in  I  sss.  during 
which  year  1,981  inns  of  ore,  containing  from  50  to  55  pel 
cent,  of  metallic  manganese,  were  shipped  to  the  I  rrited 
States,  and  604  tons  went  on  Inst  year.  This  industt  ■ 
the  increase,  and  yields  a  fair  profit  to  the  miners,  it  costs 
about  30s.  t"  put  mi  board  s|,ip  at  St.  Jago,  excepting  the 
ore  from  some  mines  at  a  further  distance,  which  costs  about 
12s.  per  ' in'].'.- -Ironmonger. 
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German  Pharmaceutic]    Im"  -ii;i 

The  followiug  interesting  figure  are  published  in  the 
('It,  in.  '/.ill.  as  indicative  of  the  increase  or  decrease  in 
the  consumption  of  some  important  drugs  and  drysalteries 
in  Germany.  The  figures  represent  quantities  <>f  I  ton 
(20  cwt.)  weight  : — 


Year. 

Dyewoods 

Indigo. 

Cincl 

t  topra,  <  tocou, 

1 

I'iilm  Nuts. 

Cocliiueal. 

1836  li> 

9,007 

E61 

1316-50 

10,900 

881 

1856  60 

20,6  ; 

651 

1*71  75 

89,931 

1  050 

1  028 

Jl  HO 

520 

1 381   85 

H-,242 

1,181 

2.S76 

60,651 

ill 

lsss 

55,733 

1,016 

4-.I-.7 1 

WO  !58 

77 

1880 

53,173 

1,119 

5,120 

mi  832 

35 

Year. 

Cuteli. 

Gum  Arabic 

aud 
Tragacanth. 

Shellac 

Olive  "i! 

In  l  asks. 

i  laniphor. 

1872-75 

3,6  15 

1,363 

1876-S0 

4,292 

1,084 

1881-85 

6.U72 

1,513 

1,135 

10,895 

1888 

5.751 

1,190 

1,396 

9,795 

:;7s 

1889 

5,791 

1,318 

949 

14,213 

353 

(  Ihemu  w.  Works  in   Victor]  \. 

According  to  a  Government  paper  recently  issued,  there 
lire  in  the  colony  of  Victoria  1 1  chemical  works,  employing 
in  all  188  persons,  and  with  plant  worth  26,400/.  Surgical 
instrument  factories  appear  to  the  number  of  live,  with 
28  hands  and  plant  worth  1,4652.  The  aerated  waters 
industry  includes  160  works,  employs  1,18:5  persons,  and 
owns  plant  wortli  124,6882. 


BOARD  OF  TRADE  RETURNS, 
Summary  of  Imports. 


Month  ended  3iith  September 

1889. 

1890. 

1,828,855 
164,334 
069,389 

1,665,694 

£ 
1,921,250 

60  M  19 

Oils 

Raw  materials   for  non-lcxtile  in- 

1,676,544 

Total  value  of  all  imports  . . . . 

33,400,985 

35,551,688 

Summary  of  Exports. 


Metals  (other  than  machinery) 
Chemicals  and  medicines 

Miscellaneous  articles 

Tolal  value  of  all  exports. 


Month  ended  30th  Si  ptember 


1890. 


£ 
3,200,232 


011,152 

2.155.175 


£ 

:....7\'.i  :i 


770,928 


22,764,077 


Imports  of  Metals  ion  Month  ended  30th  September. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

i topper : — 

Unwrought 

Iron  and  steel  :— 

Iron  bolt,  bar,  &e.   „ 
Steel,  unwrought . .      „ 
Lead,  pigand  sheet     „ 

8,866 
9,581 

:;.ss.i 

279,525 

11,265 

563 

K'.sjs 

30,277 

2  loot  III 

57,739 

0,125 

9,093 
9,553 
1,501 

2SJ.7HS 
10,849 

1,119 
ii.7i:; 
18,667 
22,500 
25,136 

6.002 

e 

60,628 

23 1,05s 
17(1,011 

L'ils.,,,-,7 

100,035 
1.0U7 

164,834 
76,283 
30,400 

201,  sis 

e 

91,617 
281,499 

274,223 

216,264 
106,083 

11,342 
158,099 

ss.707 
3,037 
125  ss:; 
139,639 
134,797 

Tin Cwt. 

Other  articles  ... Value  .£ 

386,166 

Total  value  of  metals 

•• 

•• 

1,823,855 

1,021.2.111 

Imports  op  Chemicals  and  Dye'sti  ms  fob  Month 
ended  30th  September. 


Articles. 


Quantities. 


1880. 


1890. 


Values. 


1889. 


Alkali Cwt.  ; 

Bark  (for  tanners, 
&c.) 

Brimstone 

Chemicals Value  £ 

Cochineal   Cwt, 

Cutch  and  gamhier  Tons 

Dyes  :— 
Aniline Value  £ 

Alizarine  .....        ., 

Other  

Indigo   Cwt. 

Madder   „ 

Nitrate  of  soda 

Nitrate  oi  potash  .     ,, 

Valonia Tuns 

Other  articles. ..  Value  B 

Total  value  of  chemicals 


3,S52 

32,570 
10,572 

665 

1.S77 


3,727 

475 

63,197 

10,271 

1,109 


67,025 
10,894 


051 
2,012 


,65 

o.i.  ;iin 

10, SKI 

i  303 


2.070 

I 

9,211 

110,364 

3,462 

53,351 

2  1,857 

20,800 

]  ,353 

I,  si,, 

5211 

' 

17,389 

16,431 

121,506 


If.  1,59 1 


£ 

2,210 


20,106 
0.421 

l 
72.5511 

10,071) 
36,186 

02': 
10,570 

1,01.1 

10,871 

is,  179 

■■  ,.,:,  . 
120,551 


502,449 
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Imports  of  Oils  fob  Month  ended  oOtii  September. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

43,M>6 

862 

118,312 

10,343,164 

1,633 

2,197 

33,383 

26,902 

92 t 

911,31s 

8,66736 

3,311 

1,816 

54,751 

£ 
68,653 

33,257 

12VI53 
250,088 
43,679 
48,275 
61,627 
57,857 

£ 
15,209 

34,734 

m.sat 

195,442 
84,417 

Other  articles  . .  Value  £ 

37.576 
82,087 
SS.942 

Total  value  of  oils  . . . 

•• 

•• 

669,389 

680,241 

Exports  of  Metals  (other  tiian  Machinery)  for 
Month   ended  30th  September. 


Imports    of    Raw    Materials    for    Non-Textile 
Industries  for  Month  ended  30th  September. 


Articles. 


Bark,  Peruvian  ..    Cwt. 

Bristles LI). 

Caoutchouc Cwt. 

Gum  :— 
Arabic 


Lac,  &c 

Gutta-percha  ... 

Hiiles,  raw: — 
Dry 

Wet 

Ivory 


Quantities. 
889.  1890. 


Manures  :— 
Guano Tons 

Bones — , 

Paraffin Cwt. 

I  i    •    Tons 

Esparto,  .tc „ 



Cwt. 

w  and  stearin      „ 

Tar Barrels 

Wood:— 
Hewn Loads 

Sawn ,, 

Staves  

Mahogany      ■ .  ■    Tons 

Other  articles. . . .  Value  £ 


Total  value  . 


12,432 
296,1  to 

22,5011 

4,076 

4.S.-,:, 
1,702 

33,123 
76,823 

833 

2,361 
2,771 
28,993 
3,254 
13,888 
10,665 
69,819 
81,776 
26,071 

286,136 
7  !2,491 

■'i  140 

o  .,  ■- 


Values. 


1889. 


1890. 


9,751 
361,826 

21,767 

1,928 
2,624 

7,075 


£  £ 

36,46 1         28,566 


37,523 
239,263 

12,499 

17,614 
42,606 


34,178  87,301 
18,668  178,520 
1,921         37,828 


2,403 
3,19) 
(6,489 
2,889 
9,430 

13,5 1 5 

138,458 

116,669 

10,941 

257,326 

737,373 

21,490 

2,724 


11.315 
13,8 12 
35,316 
31,400 
66.301 
60,616 
22.1122 
105,594 
22,366 

689,839 

1,816,173 

82,886 

20,730 

9  1,618 


t,665,594 


51,1133 
358,291 

7.305 
12,804 
79,708 

86,635 
111,263 
95,672 

14,183 

16,170 
68,670 
28,564 
18,886 
76  581 
:.  ;,684 
153,582 
28,270 

573,785 

1,693,120 

83,246 

24,013 

1,009,773 


1,676,544 


Articles. 


Quantities. 


1889. 


£ 

£ 

7,789 

7,931 

30,959 

Copper:— 

63,288 

78,110 

145,331 

244,852 

..   „ 

:n,:M 

14,928 

95,459 

.'.  1,371 

Mixed  metal  . 

...   „ 

32,709 

29,203 

80,tll 

89,944 

Value  £ 

.. 

209,770 

236,340 

Implements.,.. 



87,132 

111,594 

...  Tons 

351,057 

325.320 

2,341,396 

2,488,331 

3,195 

4,057 

«,S76 

58,911 

Plated  wares... 

Value  £ 

.. 

36,666 

34*120 

Telegraph  wires 



3S.I199 

98,104 

Tin 

. . .  Cwt. 

6,698 

7,2.39 

31,708 

36,229 

3,593 

11,629 

3,288 

12,011 

Other  articles  . 

Value  £ 

■• 

56,109 

74,91* 

•• 

•• 

3,200.232 

3,578,959 

1890. 


Values. 


1SS9. 


1S90. 


Exports  of  Drugs  and  Chemicals  for  Month    ended 
30th  September. 


Articles. 

Quantities. 

Val 

ies. 

1889. 

1890. 

1889. 

1890. 

£ 

£ 

Alkali Cwt. 

188,983 

697,686 

126,737 

2102153 

Bleaching  materials    „ 

139,834 

183,741 

5L257 

53,708 

Chemical  manures.  Tons 

28,918 

34,662 

165,108 

ISO, 43 1 

63,473 

91. US 

Other  articles  ... 

" 

204,577 

235,420 

•• 

611,152 

770,928 

Exports  op  Miscellaneous  Articles  for  Month 
bud]  i>  30th  Si n i  \inhii. 


Besides  fchi   above,  drugs  to  the  value  of  61,099?.  were  imported, 
as  against  72,2832.  in  September  18S9. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1S90. 

Military  sloivs. .  Value  C 

Products  of coal  Value  £ 
Earthenware  ...       „ 
Stoneware 

806,300 

862,400 

23,006 

SSII.60II 

1,048,100 
63,837 

£ 

211.671 

119,571 
15,413 
97,990 
16,669 
84,369 

158,518 
11,320 

£ 
21,138 

11  1,916 
20,173 

116,426 
110,984 
121,581 
I  8,961 

11.S0O 
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Exports  of  Miscellaneous  Articles,  ice- 

-cont. 

Articles. 

Quantities. 

Va 

ues. 

' 

1889. 

1890. 

18S9. 

1890. 

Glass:— 

£ 

£ 

208,(119 

160,978 

16,132 

11.522 

6,120 

02,531 

10,942 

84,857 

15,993 
8,992 

24,2;i7 

40,667 

Other  kinds 

20,309 

18,531 

14,715 

10,114 

Leather :— 

TJnwrought ....      „ 

12,820 

13,855 

117,1111 

121,489 

Wrought Value  £ 

38,096 

34,664 

•4,110 

f,294 

92,684 

123,833 

1,213,200 

1,357,2011 

56,911 

03,320 

Painters' materials  Val.  £ 

p;i,i37 

137,070 

50,010 

S7.960 

95,116 

151,116 

8,977 

4,760 

32,012 

33,828 

36,138 

89,501 

30,705 

44,968 

•• 

•• 

2,433,475 

2,977,539 

TRADE  BETWEEN  SPAIN  AND  THE 
UNITED  KINGDOM. 

imports  into  the  united  kingdom  from  spain  for 
the  Three  Months  ended  30th  September. 


Quantities. 

Values. 

Principal  Articles. 

1889. 

1890. 

1889. 

1890. 

Chem.    products 
unenuuierated  Value  £ 

£ 

4,248 

£ 

12,3611 

Copper  ore   and 

Tons 

20,949 

19,389 

302,501 

157,850 

Copper,          nn- 
wrought,     and 
part  wruught  . 

" 

.. 

.. 

,, 

690 

408 

5,770 

3,524 

Lead,    pig     and 

19,111 

10,178 

243,492 

217,176 

Manganese  ore.. 

„ 

3,630 

1,650 

9,210 

8,870 

Pyrites   of    iron 
or  copper 

115,414 

140,797 

225,643 

240,783 

Lb. 

132,186 

46,952 

12,027 

5.7EO 

Rags,  esparto  . . . 

Tons 

13,910 

14,172 

82,989 

82,520 

Zinc  ore 

■■ 

218 

•• 

926 

Total  value 

•• 

2,316,390 

2,617,150 

Exports  of  Home  Produce  from  the  United 

Kingdom  to  Spain  for  the  Three  Months 

ended  30tb  September. 


Quantities. 


Values. 


Principal  Articles. 


1889. 


1890, 


1890. 


79,439 

86,385 

c 

22,797 

C 
35,264 

Caoutchouc   ma- 

nufactures . .. .  \  alue  i 

5,520 

1,017 

1,737 

1.717 

3,407 

3,425 

Chemicals       (in- 
cluding     dve- 

14,684 

19,621 

Products  of  coal 
(including  pe- 

3.K55 

8,832 

Glass     manufac- 

■•  682 

2,992 
12.S05 
3,295 

27,360 
1,728 

79 

140 

„  other  sorts..  Value  E 

3,055 

4.975 

Oil     and      lloor 
cloth Sq.yds. 

123,3110 

133,500 

l,sn; 

4.II7G 

Painters'  colours 

s,7:;i 

9,303 

Paper  of  all  sorts     Cut. 

855 

1,410 

2,053 

3,214 

Soap „ 

702 

:;•',! 

789 

709 

•• 

1,070,12(1 

1,252,919 

0iontl)\\]  patent  fct'gt. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

14,543.  E.E.Edgar.  Improvements  in  furnaces,  Complete 
Specification.  Filed  September  16.  Date  applied  for,  March 
12 7 .  1890,  being  date  of  application  in  United  States. 

14,816.  W.  H.  Kennedy.     See  Class  X. 

15,008.  H.  H.  Hazard.      See  Class  II. 

15,254.  .1.  Joly.  Improved  method  of  desiccating  sub- 
stances.    September  20. 

15,277.  F.  M.  Robertson.  A  new  or  improved  process 
for  desiccation  or  evaporation.     September  26. 

15.604.  W.  Cole.  An  improved  apparatus  for  supplying 
air  under  pressure.     October  2. 

15.605.  W.  Cole.  An  improved  apparatus  for  supplying 
air  under  pressure.     October  2. 

15,659.  E.  Garside.  An  improved  method  for  the  evapo- 
ration of  water  or  other  liquids  in  order  to  extract  materials 
held  iu  solution,  and  apparatus  therefor.     October  3. 
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15,698.  R.  V.  Robertson  (of  the  Firm  of  The  Mirrlees, 
Watson,  and  Varyan  Co.,  Lim.)  and  1>.  Ballingall.  Im- 
provements in  apparatus  for  evaporating,  concentrating,  and 
distilling  liquids.     <  Ictober  t. 

15.930.  ('.  Kellner.     See  Class  XIX. 

15.931.  ('.  Kellner.     Sei  (  lass  XIX. 

15.975.  G.J.  Davis  and  B.Jones.  An  improved  manu- 
facture of  compound  suitable  for  forming  joints  in  steam 
i-\  linders  and  pipes,  also  vessels  for  containing  water,  acids, 
vapours,  and  for  other  purposes.     •  Ictober  s. 

15.976.  G.J.  Davis  and  B.Jones.     An  improved   manu- 

Factu i  compounds  suitable  for  coverings  for  tl s,  walls, 

ceilings,    also   for   tubes,   insulating   coverings,   and   other 
purposes.     <  Ictober  8. 

16,192.  A.  Estrayer.  Improvements  in  filter  presses  and 
ml  presses.    ( Ictober  11. 

16,251.  II.  II.  Badams.  Improvements  in  filter  presses. 
October  13. 

16,263.  \V.  S.  Dimes.  Improvements  in  apparatus  for 
agitating  and  mixing  liquids.     October  13. 

16,326.  T.  Slaiter.  Improvements  in  multiple  evaporating 
apparatus,     t  Ictober  II. 

16,384.  .L  Dunn.  Improvements  in  apparatus  for  drying 
semi-liquid  granular  or  pulverulent  substances.     October  15. 

16,404.  T.  E.  Caddy.  Improvements  in  or  relating  to 
furnaces.     October  15. 

16,528.  T.  E.  Wilson.  Improvements  in  apparatus  for 
evaporating,  distilling,  or  concentrating  liquids.    <  Ictober  IT. 

16)552.  I'.  W.  Scott,  inn.  Improvement  relating  to 
vacuum  and  evaporating  pans.     <  Ictober  17. 

16,557.  W.  P.Thompson.  From  J.  L.J.  \  /n.  Holland. 
Improvements  in  pumps  fot  viscous,  pulpy,  or  -.run  lii|tiiil 
substances,     i  Ictober  18. 


Complete  Specifh  itions  Accepted.* 
1889 

16,452.  I-'.  Hocking.  Apparatus  for  evaporating,  heating, 
i ling,  and  condensing.     October  22. 

19,103.  (..  II.  Lloyd,  S.  S.  Lloyd,  ,iun..  and  W.S.  Suther- 
land. Distributing  and  mixing  the  inflammable  gases  or 
vapours  and  air  used  in  gas  or  blow-pipe  welding,  and 
apparatus  therefor.     October  L5. 

19,533.  S.  Alley.  Rotative  furnaces  for  roasting  oris, 
&c.     October  8. 

19,906.  W.  II.  Lonsdale  Cement  for  covering  boilers, 
steam  pipes,  &c.     September  24. 

1890. 
10,856.  A.   Silverberg    and    C    Detering.      Carbonising 
apparatus.     <  Ictober  8. 

11,686.  s.  M.  l.illic.     Evaporating  apparatus.    October  1. 

11,747.  (!.  W.  Haslam  and  P.  Cornish,  jun.  Drying  and 
desiccating  wet  substances.     October  22. 

12,260.  A.  W.  Ellis.     See  Class  W  11 

12,505.  S.  Scckendorf.     Drying  and   pressing  apparatus 
i. miliar  and  pasty  matters.     October  1. 

13,930.  II.  I.  Newton.  -From  W.  .1.  Macdouugb  and 
others.  Appliance  for  injecting  liquid  and  gaseous  fuel  into 
furnaces,     i  Ictober  8. 

14,059.  II.  E.  Hansen.     Apparatus  for  completi  cvapqra- 
lon  of  solutions.    '  ictober  22. 


Obtaining  and  applying  natural 

Obtaining  and  applying  natural 

i  Ibtaining  and  applj  ing  natural 

( Ibtaining  and  applying  natural 


II.— Fl  II..  G  \S,  and  LIGHT. 

Ai-i-i.n  vnoxs. 

l  1,526.  J.  R.  shearer.  A  method  of  using  the  dead  or 
hea\\  oils  for  illuminating  and  heating  purposes.  Septem- 
bi  r  15. 

14,618.  W.  1'..  Lampard.  Improvements  in  apparatus 
for  charging  inclined  gas  retorts.     September  16. 

14,648.  J.  Balbirnie.  Obtaining  and  applying  natural 
gas.     September  17. 

1  1,649.  .1.   Balb 
gas.     September  1 7. 

1  1,650.  .1.   Balbirnie. 
gas.     September  1 7. 

I  1,651.  .1.    Balbirnie. 
gas.     September  1 7. 

1  1,652.  .1.   Balbirnie. 
gas.     September  17. 

14,720.  J.  Ruscoe.  Improvements  in  apparatus  for 
charging  and  drawing  ".as  retorts.     September  l". 

14,737.  H.  Rylands  and.  D.Johnson.  Improvements  in 
and  in  the  manufacture  of  firelighters.     September  is. 

I  1,832.  .1.  II.  W.  Stringfellow.  Improvements  in  the 
treatment  oi  hydrocarbons.     September.  19. 

14,873.  E.  Sparshott  and  The  Atlas  Engine  Co.,  Lou. 
Improvements  in  and  relating  to  apparatus  for  the  manufac- 
ture and  storage  of  oil-gas.     September  20. 

i  i  9  16.  l '.  W.  Jones.     Improve nts  in  the  revivifical 

of  materials  employed  lor  the  purification  of  coal-gas,  and 
in  the  treatment  of  the  residues.    September  20. 

14,925.  .1.  II.  Parkinson.  Improvements  in  the  means  of 
obtainingand  separating  oxygen  and  nitrogen  IV atmo- 
spheric air.     September  \?\l. 

14,968.  W.   R.   Lake.— Fr X.   0.   Goldsmith,    1'nited 

States.  Improvements  in  and  relating  to  apparatus  for 
withdrawing  coke  from  ovens,  and  for  similar  purposes. 
( Complete  Specification.     S  iptember  22. 

I  1,988.  \\ .  Smith.  Improvements  in  the  manufacture  of 
:n  tificial  fuel.     September  23. 

15,008.  II.  II.  Hazard.  System  for  condensation,  treat- 
ment, and  utilisation  of  smoke,  gases,  fumes,  and  chemical 
products  arising  from  furnaces  and  fireplaces  of  all  kinds. 
September  23. 

15,012.  W.  B.McCIure,  )■:.  Corning,  I.  Hodgson,  J.  B. 
Mc Williams,  and  J.  W.  White,     Improvements  in  artificial 

fuel  and  in  the  process  of   making   the  si Complete 

Specification.     September  -'-'<■ 

15,158.  .1.  II.  Parkinson.  Improvements  in  the  mean-  of 
obtaining  and  separating  oxygen  and  nitrogen  From  atmo- 
spheric air.     September  25. 

15,379.  J.  Piatt.  Improvements  in  apparatus  and 
appliances  for  obtainiug  more  perfect  combustion  »>f  fuel 
in  the  furnaces  of  steam  generators.     Septembei  29. 

15,388.  .1.  F.  Braidwood.  An  improved  method  of,  and 
apparatus  for,  charging  retorts  for  the  manufacture  of  gM 
and  oilier  like  purposes.     September  29. 

15,711!.  E.  T.  Kutliven  -  Murray.  Improvements  in 
machinery    For  charging    and   drawing  ^as  retorts.    Ooto 

her   I, 

15,998.  .'.(".  Lawson.  Improvements  in  the  manufacture 
of  oxygen.     <  Ictober  9. 

16,167.  J.  II.  Hilton.  Improvements  in  apparatus  foi 
earburetting  gases.    ( Ictober  11. 

16,207.   b\  Siemens.     Improved  means  of  utilising 
gases  in  regenerative  gas  furnaces.     October  1 1. 


16,213.    A.    Coze.       Improvements     i 
charging  inclined  lms  retorts.     October  II 


apparatus    for 


s     v.i,      on  pri  i  ious  page. 


Ill,  I  10.  T.  W.  Smith.     Improvements  in  the  manufacture 
of  wati  i  gases  and  of  illuminating  ^ras.     i  Ictobi 

16,517.  G.   E.  Davis  and  A.  11.   Davis.     The   purifi 
ol  coal  gas,  and  treatmenl  of  the  by-products.     October  17. 
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Complete  Siia  un  atio-ns  Accepted. 
1889. 

11,930.     F.J.Jones.     Production  of  coke.     Octobei    15. 

15,947.  .1.  II.  Fergusson.  Manufacture  of  illuminating 
gas.     ( >ctober  8. 

16,009.  .1.  Lawson.  Oil  -  gas  producing  apparatus. 
October  22. 

16,795.  D.  Dixon.  Method  and  apparatus  for  generating 
gas.     t  Ictober  15. 

17,134.  .1.  Jones.  Method  and  apparatus  for  burning 
fuel,  debris,  and  water,  consuming  smoke,  and  utilising  the 
products.     ( Ictober  22. 

17,480.  J.  H.  Wood.     Artificial  fuel.     September  24. 

17,535.  F.B.Dortmund'.  Manufacturing  coke.  Septem- 
ber 24. 

17, '.i  15.  J.  Morlcy.    Manufacture  of  firelighters.   October  8. 

17,954.  T.  1>.  Rock.  Improvements  in  coking,  ami  in 
coke  ovens  and  plant.     (  Ictober  13. 

18,543.  J.  E.  Butterwortli.     Firelighters.     October  8. 

18,831.  Kirkhain,  Hulett,  and  Chandler,  Liin.,  and  .1. 
Chandler.  Apparatus  for  separating  tar  and  other  impurities 
from  gas.     October  15. 

19,121.  \V.  ().  Robinson.  Apparatus  for  generating  and 
burning  gas  from  heavy  oils  or  carbonaceous  fluids. 
i  Ictober  1. 

20,031.  W.Smith.     Impgoved  gas-lighting.     October  22. 

20,083.  F.  Siemens.  Regenerative  gas  furnaces  and  gas- 
producers.     ( Ictober  22. 

20,368.  W.  U  Wise— Fsorn  I..  Semet.  Coke  ovens. 
t  letoher  22. 

1890. 

1  i ,  7  s  i .  .1.  W.  C.  C.  Scbirm.  Producing  intense  light  by 
magnesium  or  other  glowing  matters,     i  Ictober  22. 

12  036.   I,   l.illr-.    and   G.   II.    Hopkins.     M ifacture  of 

compressed  fuel,  and  apparatus  therefor.     September  'i  I. 

12,860.  J.  T.  Key.  Process  and  apparatus  for  manufac- 
turing gas.     September  2  I. 

13,033.  F.  Lennard  and  E.  W.  Harding.  Manufacture  of 
artificial  Fuel.     September  .  1. 

13,767.  .1.  Gridley.     Rendering  w I  ]  i  i  ii  1 1 1  \  inflammable. 

(  Ictober  15. 


HI.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application. 

16,444.  .1.  C.  Hamilton.  Improvements  in  obtaining 
substances  of  the  class  comprising  phenol  and  cresol. 
October  10. 


IV.— (  ('[.HIKING  MATTERS  md  DYES. 

Arruc  wiu.ns. 

14,620;  .1.  V.  Johnson.— From  Tin ■  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  now  substantive  dyestuffs  and  of  copper  compounds 
thereof  on  the  fibre.     September  1(1. 

14,621.  li.  Willcox. — From  The  Farbenfabriken  normals 
I.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture and  production  of  rosaniline  derivatives  or  leuco 
bodies  of  the  tri-  or  di-plienyl-naphl  hj  1  mel  hane  scries  and 
colouring  mailers  therefrom.     September  10. 


14,836.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  ami  production 
of  a  sulpho-acid  suitable  for  dyeing  and  printing.  Septem- 
ber 19. 

15,120.  •>.  Iraray. — From  The  Society  of  Chemical 
Industry,  Switzerland.  A  process  for  the  manufacture  of 
black  colouring  matters.     September  24. 

15,246.  J.  Wright.  Improvements  in  black  dyeing  ma- 
terials composed  of  mixtures  of  animal  and  vegetable  fibre. 
September  26. 

15.345.  B.  Willcox. —  From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany .  The  manufacture  and  produc- 
tion of  Mm   colouring  matters  or  dyestuffs.     September  'J  7. 

15.346.  S.  Pitt.— From  L.  Cassella  and  Co.,  Germany. 
The  manufacture  of  azo-dj  estuffs,  and  of  materials  for  their 
product  ion.     September  l'7. 

15.347.  >s  Pitt.  -From  I..  Casselht  and  Co.,  Germany. 
The  production  of  azo  colours  in  substance  or  on  the  fibre. 
September  L'7. 

15,671.  J.  K.  I  ieigv.     Production  of  brown  colours  which 

may  be  diazotised  on  fibre, arid  then  c bined  with  phenols 

or  amines,     i  Ictober  3. 

I.'i,7l:;.  W.  Davison.  Improvements  in  colours.  Octo- 
ber I. 

15,778. M  Lange.  .New  process  of  separating orthotoluol, 
sulphonic  and  paratoluol-sulphonic  acids,    t  ictober  6. 

15,803.  J.  V.  Johnson. — From  The  Badische  Anilin  and 
So. la  Fabrik,  Germany.  The  manufacture  and  production 
ol  a  Hi  «  naphthalene  derivative  suitable  for  use  in  the 
manufacture  of  <l.\  estuffs.     *  Ictober  G. 


•Complete  Specifications  Accepted. 

1889. 

18,217.  (.'.  louneu.  Rendering  dry  alizarine  tit  tor 
colouring  and  printing  purposes.     September  24. 

18,354.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Production  of  direct-dyeing  yellow 
c uring  matters.     <  Ictober  1. 

IS..M7.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Production  of  azo-colouriug  matters. 
September  24. 

18,519.  I!.  Willcox. —  From  The  Farbenfabriken  vormals 
I'.  Bayer  and  Co.  Production  of  direct-dyeing  colouring 
matters.     ( Ictober  s. 

20,219.  .1.  Imray.  —  From  I. a  Societe  Anonyme  des 
Matiercs  (oloianles  et  l'roduits  <  himicpics  de  St.  Denis. 
Manufacture  of  azo-oxyaniline,  and  of  colouring  mattess 
therefrom.     ( Ictober  22. 

20,292.  .1.  Imray.  —  From  La  Societe  Lnonyme  des 
Matiercs  C'olorantes  et  I'roiluits  Chimiques  de  St.  Denis. 
Production  of  a  substituted  inctadiamiue,  and  of  colouring 
matter  therefrom.     ( Ictober  -2. 

20,668.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabric.  .Manufacture  of  colouring  matters  suitable 
for  dyeing  ami  printing.     ( Ictober  22. 

20,678.  O.  Imray. —  From  The  Farbenfabriken  vormals 
Meister,  Lucius,  and  Dinning.  Production  of  compounds 
of  the  diphenylmethane  group  and  the  rosaniline  series. 
( lctober22. 
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V.— TEXTILKS,  COTTON,  WOOL,  SILK,  Etc. 

API'LI  CATIONS. 

15,170.  G.  Schuler.  Improvements  in  the  manufacture 
of  linoleum,  lincrusta,  cere-cloth,  and  the  like.   Septemher25. 

15,580.  C.  R.  F.  Schloesser  and  J.  M.  Campbell.  Im- 
provements in  the  manufacture  of  certain  waterproof  or 
water-repellant  materials  and  fabrics.     October  2. 

15,758.  M.  Lister.  Improvements  in  machinery  for 
pulling  and  breaking  silk  waste,  rabbits'  down,  fur,  and  other 
light  fibre.    October  G. 

Complete  Specifications  Accepted. 
1889. 
17,137.  E.   Johnson. — From    T.   Burrows.     Means    and 
apparatus  for  ungummiug,  &c.  flax  and  other  like  fibres. 
October  8. 

1890. 

829G.  The  Serrell  Automatic  Silk  Keeling  Company, 
Limited.     Preparing  cocoons  for  reeling.     October  22. 

10,856.  A.  Silverberg  and  C  Detering.  Apparatus  for 
carbonising  wool.     October  8. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 

STAINING,  and  BLEACHING. 

Applications. 

14,829.  E.  Walton.  A  process  for  bleaching  ground  cork. 
September  19. 

14,839.  O.  Hoffmann.  Process  and  appliances  for  washing, 
bleaching,  and  dyeing  fibrous  materials.     September  19. 

14,897.  W.  P.  Thompson. — From  E.  Kornfeld,  Austria. 
Improvements  in  dyeing,  bleaching,  washing,  or  otherwise 
treating  cops  of  yarn  or  the  like,  and  apparatus  therefor. 
Complete  Specification.     September  20. 

15,142.  M.  J.  Norwood.  Making  stained  or  coloured 
made  paper  equal  in  appearance  to  stained  glass,  and  rendering 
same  clear  by  the  use  of  turpentine,  varnish  and  copal, 
tcrebene,  pine  oil,  boiled  oil,  linseed  oil,  bicarbonate  of  potash, 
size,  and  dextrin.     September  24. 

Complete  Specifications  Accepted. 
1889. 

18,073.  B.  Willeox. — From  The  Farhenfabriken  vormals 
P.  Bayer  and  Co.  Dyeing  and  printing  animal  and  vegetable 
fibres  with  dinuphthyl-diquinhydrone  or  with  betanaphtha- 
quiuone  or  tetraoxydinaphthyl.     October  8. 

18,115.  A.  Graemiger.  Machines  for  dyeing,  bleaching, 
&c.  fibres.     September  24. 

19,408.  C.  Weber-Jacquel.  Apparatus  for  dyeing, 
bleaching)  &c.     October  8. 

19,863.  C.  Corrou.  Apparatus  for  dyeing  and  otherwise 
treating  textile  fabrics.     October  15. 

20,064.  R.  Holliday.  Producing  azo-colours  on  cotton 
or  other  vegetable  fibres.     October  1. 

1890. 

11,580.  W.  Marriott.  Mordant  for  black  dyeing. 
October  15. 

12,900.  T.  Strahan.  Colouring  or  decorating  wall  papers 
or  coverings.     October  8. 

12,950.  H.  Thies  anil  E.  Herzig.  Bleaching.  Septem- 
ber 24. 

13,048.  S.  Pitt.  From  A.  Smith  and  Son's  Carpet  Co. 
Dyeing  apparatus.     October  8. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

14,542.  A.  Boake.  Improvements  in  the  manufacture  of 
phosphoric  acid.     September  16. 

14,544.  H.  J.  Allison. — From  M.  M.  Monsanto,  United 
States.  Improved  process  for  purifying  brines.  Complete 
Specification.     September  16. 

1 1,931.  J.  H.  Parkinson.  Improvements  in  the  method 
of  producing  a  porous  mass  of  permanganate  of  potash. 
September  22. 

15,159.  J.  H.  Parkinson.  Improvements  iu  the  method 
of  producing  a  porous  mass  of  permanganate  of  soda. 
September  25. 

15,394.  E.  Richters.  Process  for  utilising  the  silicic 
fluoride  obtained  by  the  treatment  of  certain  phosphates 
with  sulphuric  acid.     September  29. 

15,416.  B.  D.  Bowman.  Improved  process  for  the 
production  of  manganate  of  soda.     September  29. 

15,637.  T.  Goode  and  A.  Smith.  An  improved  process 
for  recovering  sulphur  from  alkali  waste.     October  2. 

15,648.  .1.  Leith.  Improvements  iu  the  production  of 
sulpbydrate  of  calcium  to  be  used  in  the  manufacture  of 
alkali  and  sulphuretted  hydrogen,  and  in  apparatus  therefor. 
Complete  Specification.     October  3. 

15,942.    .1.    A.    Nettleton.       Improving   the    process    of 

vinegar  making.     October  8. 

16,049.  R.  Haddan. — From  the  Viscount  de  Lumbilly, 
France.  New  process  for  manufacturing  alkaline  or  alkaline- 
earl  h  cyanides  through  atmospheric  nitrogen,  and  the 
application  of  the  same  to  the  production  of  ammonia. 
Complete  Specification.     October  9. 

16,218.  M.  Netto.  Improvements  relating  to  the  manu- 
facture of  hydrated  oxide  of  iron.     October  11. 

16,233.  H.  C.  Bull.  Improvements  in  processes  for  the 
manufacture  of  sulphate  of  lead,  and  apparatus  therefor. 
October  13. 

16,460.  D.  Gamble. — From  A.  R.  Pechiuey,  Frame. 
Improvements  in  the  manufacture  of  chlorate  of  soda. 
October  16. 

16,505.  J.  Beveridge.  Improvements  iu  the  treatment  of 
bisulphites,  and  in  apparatus  therefor.     October  17. 

Complete  Specifications  Accepted. 
1889. 

17.217.  F.  M.  Lyte  and  J.  G.  Tatters.  Recovery  of 
chlorine  from  solutions  of  calcium  chloride,  magnesic 
chloride,  the  residual  liquors  of  the  ammonia-soda  process, 
and  other  residues.     October  8. 

17.218.  F.  M.  Lyte  and  J.  G.  Tatters.  Production  of 
hydrochloric  acid  from  certain  industrial  residues,  together 
with  recovery  of  sulphur  and  oxide  of  magnesium. 
October  1. 

17,888.  F.  M.  Speuce  and  D.  D.  Spence.  Manufacture 
of  alum.     October  22. 

18,356.  F.  Bowen.  Manufacture  of  ainmoniacal  salts. 
October  22. 

18,904.  W.  P.  Thompson— From  E.  de  Lorn  de  Berg, 
Manufacture  of  picric  acid  by  crude  phenols.     October  1. 


5488.  W.  Donald. 


1890. 
Obtaining  chlorine. 


October  1. 
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VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

14,519.    1).    Chapman.      Improvements   relating  to  the 

decoration  of  china,  earthenware  or  pottery  and  glass  goods. 
September  15. 

14,628.  J.  Sherwin.  Improved  devices  for  supporting 
earthenware  while  being  tired.  Complete  Specification. 
September  16. 

14,771.  .1.  I.  de  Jongh.  Glass  tiles  suitable  for  being 
used  in  conjunction  with  sheets  of  corrugated  iron  in  the 
making  of  roofs  and  the  like.     September  IS. 

14,935.  II.  li.  Lumley.  An  improved  process  ami 
apparatus  for  producing  glassware.     September  22. 

14,983.  .1.  T.  King. — From  E.  Jones  and  J.  A.  Jones, 
United  States.  Improvements  in  apparatus  for  the  manu- 
facture of  glassware.   Complete  Specification.  September  23. 

15,197.  H.  C.  Hull  am!  1'.  Hargan.  An  improved  process 
for  the  manufacture  of  pure  silicates  for  use  in  glass  making 
from  common  sand  and  pure  metallic  chlorides,  the  recovery 
of  the  hydrochloric  acid  arising  therefrom,  and  apparatus 
therefor.     September  25. 

15,301.  D.  Rylands.  Improvements  in  or  applicable  to 
machinery  for  the  manufacture  of  bottles  or  other  hollow 
glass  ware  or  pressed  ware.     September  27. 

15,468.  J.  B.  Turnhurst.  Decorating  biscuit  or  unglazed 
china  and  earthenware  or  other  similar  articles  or  bodies. 
September  30. 

15,753.  W.  B.  Fitch.  Improvements  in  the  manufacture 
of  glass  bottles  and  similar  articles.     ( Ictober  4. 

10,112.  W.  lioulton.  Improvements  in  machinery  for 
manufacturing  cups  and  other  articles  in  pottery  ware. 
Complete  Specification.     October  10. 

16,131.  J.  W.  Payne.  A  new  or  improved  portable  or 
fixed  continuous  tiring  kiln  for  burning  and  staining  glass, 
china,  tiles,  enamels.     October  11. 

16,153.  I).  Rylands.  Improved  means  of  manufacturing 
glass  conduits  or  tubes  for  electrical  or  other  purposes. 
October  1 1. 

16,369.  7).  Rylands.  Improvements  in  machinery  for  the 
manufacture  of  glass  bottles  and  other  glass  ware. 
October  15. 

16,422.  C.  K.  Mills— From  J.  B.  Gran.jon  and  F.  Alle- 
inand,  France.  An  improved  process  for  moulding  and 
firing  hollow  articles.     October  15. 

Complete  Specifications  Accepted. 

1889. 

16,696.  F.  R.  Rostaing,  L.  A.  Garchey,  and  N.  E.  Geille. 
Manufacture  of  vitreous  material  suitable  for  artificial 
marble,  stained  glass,  &c.     (Ictober  8. 

18,951.  W.  J.  Hague.  Kilns  for  burning  clay  goods, 
furnaces,  and  like  fires,  and  utilising  heat  from  gas  pro- 
ducers in  connexion  therewith.     October  1. 

17,933.  D.  Rylands  and  J.  W.  Horner.  Means  for  with- 
drawing molten  glass  or  metal  from  furnaces,  and  controlling 
the  outflow  thereof ;  applicable  for  conveying  liquid 
chemicals  from  larger  to  smaller  vessels.     October  15. 

19,101.  T.  W.  (unison,  T.  W.  Gimson,  W.  Kent,  and  T. 
Banks.  Preparing  the  prints  used  for  printing  potters' 
ware,  and  apparatus  therefor.     October  22. 

20,572.  A.  Griffiths.  Manufacture  of  "  swan  neck  " 
fireclay  pipes.     October  15. 

1890. 

13,222.  S.  Sambrook.  Enamelling,  hardening  on,  and 
fret  kilns  for  earthenware  aud  china  manufacturers. 
October  8. 

13,374.  J.  J.  Barclay  and  J.  Meikle.  Kilns  for  drying 
and  burning  bricks  and  pottery.     October  22. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

14,775.  A.  Glover.  An  improved  paving  composition. 
September  18. 

15,407.  F.  H.  Kosher.  Improvements  in  the  process  of, 
and  apparatus  for  burning  cements,  plasters,  and  analogous 
materials.     September  29. 

15,678.  W.  A.  Robinson  and  J.  Y.  Terry.  Improve- 
ments in  plastering  compositions.  Complete  Specification. 
October  3. 

15,782.  .I.E.  C'hiverall  and  A.  C'hiverall.  An  improve- 
ment in  the  manufacture  and  polishing  and  enamelling 
imitation  stone,  slate,  marble,  and  wood.     October  C. 

15,784.  G.  A.  Wright.  An  improved  brick,  block,  tile, 
or  slab  for  building  and  other  purposes.  Complete  Specifi- 
cation.    October  6. 

15,900.  L.Sterne.  Improvements  in  the  manufacture  of 
cellular  non-conducting  blocks.  Complete  Specification. 
( (ctober  7. 

15,940.  H.  J.  T.  Bennett.  The  use  of  peat  moss  and 
combinations  therewith  in  the  manufacture  of  building  and 
paving  blocks,  roofing,  and  flooring  felts,  and  card  or  mill 
boards.     ( >ctober  8. 

16,231.  P.  (  rean.  An  improved  method  of,  and  kiln  for 
burning  bricks.     Complete  Specification.     October  13. 

16,284.  F.  G.  Edwards.  Improvements  in  the  use  of 
concrete,  cement,  artificial  stone,  and  similar  materials  for 
building  purposes.     <  October  13. 

16,384.  J.  Dunn.     See  Class  1. 

16,126.  E.  Bobbins.  A  new  or  improved  manufacture  of 
perforated  or  cellular  constructed  materials  and  other  works, 
ill  plain  monochromatic  or  decorative  art  work  in  "  rollings" 
for  architectural,  horticultural  building,  and  for  other 
purposes.     October  15. 

16,553.  G.  F.  Redfern. — From  W.  Heller,  Germany. 
Improvements  relating  to  the  treatment  of  uypsum  for 
building,  statuary,  and  other  purposes.  Complete  Specifi- 
cation.    October  17. 

16,626.  G.  Brewer. — From  G.  Candiani,  Italy.  Improve- 
ments in  the  utilisation  of  the  residue  and  waste  of  pyrites 
for  the  manufacture  of  bricks  and  other  refractory  material. 
October  18. 


Complete  Specifications  Accepted. 

1889. 

15,737.  W.  T.  Time  well.  Manufacture  of  Portland  cement 
from  bard  limestone.     September  24. 

16,327.  G.  B.  Jerram.  Paving  for  roads,  paths,  and 
floors.     October  8. 

17,623.  R.  E.  B.  Crompton  and  B.  H.  Jenkinson. 
Resistant  coverings  for  battery  room  and  laboratory  floors, 
September  24. 

1890. 

3462.  Baron  A.  von  Solemacher.  Manufacture  of  bricks; 
plates,  and  tiles.     October  1. 

11,443.  A.  Buecher.  Manufacturing  light  bricks  from 
gypsum,  &e.     October  1. 
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X.— METALLURGY,  MINING,  Ere. 

Applications. 

14,565.  S.  0.  Cowper-Goles,  Improvements  in  the 
deposition  of  alloys.     September  I(j. 

14,646.  < '.  A.  Burghardt.  An  improvement  in  the 
manufacture  of  tin  and  ternc  plates.     September  17. 

l  1,658.  .1.  !•'.  Hall.  Improvements  in  the  manufacture 
of  steel.     September  1 7. 

14,731.  .1-  Broome  and  B.  Edwards.  Improvements  in 
the  means  or  apparatus  for  charging  crude  metal  and  scrap 
into  open-hearth  or  other  furnaces.     September  is. 

14,768.  F.  W.  Martino  and  E.  I!.  Martino.  Certain  new 
or  improved  metallic  aliens.     September  is. 

14.7H1.  ;;.(i.  M.  Hardingham.— From  M.  A.  Brogowski, 
Russia.  Improvements  in  the  manufacture  of  sodium  and 
in  the  employment  thereof  for  tin-  production  of  aluminium, 
and  in  apparatus  applicable  for  use  in  obtaining  those 
products.     September  is. 

1  l,S'_'S.  E.  A.  Cowper.  A  method  of  recovering  line 
particles  of  gold  from  pulverised  mineral  containing  them. 
September  19. 

1  4,837.  C  E.  Bernard.  The  manufacture  and  production 
of  a  dissolving  and  reducing  agent  and  the  employment  of 
the  same  in  coating  metals  with  metals,  or  combinations 
with  metalloids,  extracting  metals  from  their  ores  or 
combinations,  and  in  other  arts  and  manufactures  in  which 
dissolving  or  reducing  action  i-  required.  Complete  Speci- 
fication.    September  19, 

14,846.  W.  11.  Kennedy.  Improvements  in  the  method 
ami  apparatus  lor  producing  mineral  wool.  Complete 
Specification.     September  19. 

14,904.  O.  Imray.— From  E.  du  Bois,  Lukis,  Mexico.  A 
process  ami  apparatus  lor  extracting  gold  from  crushed 
mineral  containing  it.     September  20. 

14,966.  .1.  1!.  Hannay.  Improvements  in  extracting 
precious  metals  from  ores  or  minerals  containing  them, 
and  apparatus  therefor.     September  22. 

14,990.  J. Muir.  Improvements  in  the  means  or  apparatus 
for  the  manufacture  of  iron  or  steel.     September  23. 

l.i, Hi',;.  T.  Sturgeon  and  T.  P.  C.  Crampton.  Improved 
method  of  easting  metals  in  moulds.     September  24. 

15,110.  Davies  Bros,  and  Co.,  Limited,  and  E.  A.  Italics. 
Improvements  in  coating  plain  and  corrugated  metal  sheets 

with  metal  or  alloy,  and  in  apparatus  employed  therein. 
September  24. 

15,174.  ('.  B.C.  Bertou.     A  process  for  the  recovery  of 

the  tin  and  the  iron  from  waste  pieces  or  clippings  of  tinned 
sheet  or  other  iron  or  steel.     September  25. 

15.260.  F.  I'raliv.  An  improvement  in  the  process  of 
coating  iron  with  other  metals.     September  20. 

15.261.  E.  Braby.  An  improvement  in  the  process  of 
coating  iron  with  other  metals.     September  26. 

15,311.  <  *.  B.  Peck.  Improvements  relating  to  the 
treatment  of  slag,  anil  to  the  removal  thereof  from  furnaces. 

Complete  Specification.  Filed  September  27.  Date 
applied  tor,  March  :(,  1890,  being  date  of  application  in 
United  states. 

15.342.  (b  B.  Peck.  Improvements  in  apparatus  for 
the  treatment  of  slag.  Complete  Specification.  Filed 
September  27.  Date  applied  lor,  March  3,  1890,  being 
dale  of  application  in  United  Slates, 

15.343,  it.    B.     Peck.      Improvements    in     centrifugal 

apparatus  for  treating  lien  material.    Complete  Specif! 

cation.  Filed  September  27.  Kate  applied  for,  March  3, 
1890,  being  date  of  application  in  I  fnited  stales. 

15,3  is.  t ).  B.  Peck,  Improvements  relating  to  centrifugal 
apparatus  for  treating  molten  material.  Complete  Specifi- 
cation     Filed  September  27.     Date  applied  for,  March  8, 

1890,  being  date  of  application  in  United  Stales. 


15,349.  0.  B.  Peck.    Improvements  relating  to  centrifugal 

apparatus  for  treating  molten  material,  anil  to  means  lor 
removing  the  said  material  from  such  apparatus.  Complete 
Specification.  Filed  September  27.  Date  applied  for, 
Match  :;,  1890,  being  date  of  application  in  United  States. 

15,366.  I,.  Richards.  Improved  method  for  taking  tnvaj 
the  pigs    from    the    casting  beds  of    blast    furnaces,   and    lor 

breaking  the  same  for  sampling,    September  29. 

15,423.  W.Wright.  An  improved  method  of  reducing, 
blending,  ami  welding  metals,  principally  iron   and   steel. 

September  30. 

15,433.  s.    Pearson  ami  .1.  II.   Pratt.     Improvements   in 

metallic  alloys.      September  30. 

15,475.  («.  A.  Decosse  and  V.  Lespinats.  An  improved 
process  of  making  all  kinds  of  lolled  iron.      September  30. 

15,506.  (1.  II.  Cammell.  Improvements  in  the  manufacture 
of  armour  plates.    <  Ictobi  r  l . 

15,520.  II.  B   Fletcher.     Improvements  in  the  process  of 

annealing  metallic  castings.      October  1. 

15,551.  A  ,1.  Boult.— -From  .1.  W.  Bookwalter,  United 
states.     Improvements  in  converters.     ( Ictober  1. 

15,582.  J.  Spencc.  Improvements  in  the  manufacture  of 
aluminium.     <  ictober  2. 

l.r),HOG.  A.  .1.  Campion  and  .1.  E.  Tenison-Woods. 
Improvements  in  the  treatment  ami  reduction  of  metallic 
ores  or  compounds,  and  the  recOA  cry  of  metals  and  products 
therefrom.     ( ictober  6 

15,830.  J.  T.  King.— From  T.  S.  Blair,  jnn..  United 
State-.     Improvements  in  the  reduction  of  ores.    I  lotobei  7. 

15,833.  E.  Tweedy.  Improvements  in  tempering  fluid 
for  treating  steel,    t  lomplete  Specification.     <  Ictober  7. 

15,838.  ■'■  llofinann.  A  process  of  anil  apparatus  for 
making     manganese    bricks,     and     recovering    sulphate     of 

potash  from  "  tine  ilnst  "  resulting  from  the  manufacture  of 

I'crro-iualigaiiese.      t  Ictober  7. 

15,859.  .1.  B.  Hopper.  Improvements  in  a  process  of 
and  composition  for  softening  ami  subduing  refractory 
ores.     Complete  Specification.    October  7. 

16,060.  B.  ( Italian.  An  improved  method  of  obtaining 
metallic  sodium.     Complete  Specification.     October  9. 

16,107.  J.  O.  Hay.  Improvements  in  alloys  and  compo- 
sitions for  use  in  covering  or  coating  surfaces  of  iron  anil 
steel  and  the  surfaces  of  other  materials,  in  order  to  prevent 
corrosion  and  fouling  thereof  when  submerged.    <  Ictober  In. 

16,344.  B.  S.  Casson,  Improvements  in  the  manufacture 
of  sleel  and  ingot  iron.      <  Ictober  14. 

16,543.  W.  Pilkington.     Improvements   in   manipulating 

ami  annealing  metals.     October  17. 

16,545.  II.  H.  Lake.— From  ( >.  B.  Peck,  United  States, 

Improvements  in  apparatus  for  decomposing  metallic 
salts    ami    desulphurising    ores.     Complete   Specification. 

October  17. 


COMPLETE   Si  nil  li   um.v    ACCEPTED. 

1889. 

12,181.  E.  Guillemin-Tarayre.  Working,  preparing,  and 
concentrating  auriferous  alluvium.     *  Ictober  s. 

15,301.  W.  II.  Akester,  W.  T.  Clover,  and  II.  Edmunds, 
Manufacture  of  metals  and  alloys,     t  Ictober  I. 

lii,77ti.  .1.  B.  Al/.ugaray.  Metallurgical  drj  process. 
September  2  1. 

16,794.  1>.  Dixon.  Manufacture  of  aluminium  and  other 
metals.     <  Ictober  8. 

17,699.  C.  Davy.  Means  for  suspending  and  manipu 
luting  ingots  or  forgings.    October  15. 

I7.S7S.    .1.    \leese.       Means    and     ploeess  for    tl'eatiug    iron 

and  oiber  metals,  and  producing  fireproof  coating  thereon! 

September  2  1. 

17,890.  A.  Evrai'd.  Tempering,  annealing,  or  treating 
castings  or  forgings  of  copper,  nickel,  cobalt  and  aluminium, 
or  alloys.     September  24. 
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17,93:1.   1>.  Rylands  and  J.  W.  Horner.     See  Class  VIII. 

18,0-18.  S.  Pearson  and  .).  II.  Pratt.  Alloys  of  iron  and 
aluminium  or  steel  and  aluminium.     October  1. 

18,297.  T.  Haege  and  The  Capo  Copper  Co.,  Lim. 
Process  and  apparatus  for  obtaining  sulphate  id'  copper  and 
precious  metals  from  copper  or  cupreous  compounds. 
October  22. 

19,333.  W.  Sellar.  Method  and  apparatus  for  manufac 
turc  of  iron  oi  steel.     <  Ictober  22. 

19,501.  • '.  Rabache.  Extraction  or  reduction  of  zinc. 
October  15. 

19,865.  E.  P.  Peyton.  Cleaning  sheets,  &c.,  of  wrought 
iron  and  utilising  the  waste  products  obtained,  and  apparatus 
therefor.     I  Ictober  15. 

20,210.  J.  Hobson.  Separating  particles  of  iron  or 
magnetic  oxide  from  other  substances.     October  15. 

20,586.  J.  II.  Darby.  Manufacture  of  steel  or  ingot  iron. 
October  22. 

20,077.  W.  L.  Wise.— From  J.  It.  Walker.  Apparatus 
for  separating  or  amalgamating  finely-dri  ided  metalliferous 
material.     October  15. 

1890. 

11,851.  C.  Rabache.  Apparatus  tor  extraction  or 
reduction  of  zinc  and  other  metals.     October  15. 

11S0S.  W.W.  Keys.  Process  and  furnace  for  treating 
copper  and  its  alloys.     Sept.  2  1. 

12,553.  I.  A.  P.  Bang  and  M.  C.  A.  Rnffin.     Process  ami 

means  for  separation  of  tin  from    scrap  and   other   metals, 
i  ictober  15. 


XI 


-ELECTRO-CHEMISTKY  am.  ELECTRO- 
METALLURGY. 


Applications. 

1-4,604.  M.  YV.  Dewey.  Improvements  relating  to  the 
heating  of  metals  and  other  materials  1>n  electricity. 
Complete  Specification.     September  16. 

14,624.  A.  S.  Elmore.  Improvements  in  tin- manufacture 
of  metallic  artich-s  by  electrolysis,  and  apparatus  for  that 
purpose.     September  16. 

14,693.  .1.  I'.  Bayly.— From  J.  Siliceo, Mexico.  Galvanic 
battery.     September  17. 

14,776.  < '.  T.  .1.  Yautin.  An  improved  process  and  means 
for  the  electro-depositi f  metals.     September  is. 

15,054.  S.  O.  Cowper-Coles.  Improvements  relating  to 
the  electro-deposition  of  metallic  alloy.     September  23. 

15,111.  (i.  < '.  Flicker  and  J.  R.  Baintou.  Improvements 
in  the  manufacture  of  plates  fur  secondary  batteries,  and  in 
the  construction  of  such  batteries.     September  24. 

15,153.  W.  .1.  S.  Barber-Starkey.  Improvements  in 
separators  for  galvanic  batteries.     September  25. 

15.455.  YV.  P.  Thompson.— Erom  C.  L.  Collin,  United 
States.  Improvements  in  or  appertaining  to  welding  metals 
electrically.     Complete  Specification.     September  30. 

15.456.  W.  P.  Thompson.— Erom  C.  L.  Coffin,  United 
Slates.  Improvements  in  or  appertaining  to  welding  metals 
electrically.     Complete  Specification.     September  30. 

15,482.  H.  H.  Lake.— From  The  Crosby  Electric  Co., 
United  Stat.-.  Improvements  in  and  relating  to  electric 
batteries.     Complete  Specification.     September  30. 

15,640.  E.  Hancock  and  A.  J.  Markquand.  Improvements 
in  electric  or  secondary  batteries.     October  2. 

16,005.  \V.  .1.  S.  Barber-Starkey.  Improvements  in 
separators  for  galvanic  batteries.     <  ictober  9. 

16,054.   il.    <1.    <  '.    Seiriil.        Improvements      in     electric 

batteries.     I  ictober  9. 

16,064.  J.  K.  Pumpelly  and  F.  Butterworth.  Improve- 
ments in  electrical  secondary,  batteries.  Complete 
Specification.     October  10, 


16.279.  N.  Slawianoff.  Improvements  in  the  process  and 
apparatus  for  electrical  casting  of  metals.     October  13. 

16.280.  X.  Slawianoff.  Improved  means  of  preventing 
defects,  such  as  blow-holes  and  the  like,  in  eastings  by 
electricity.     ( tctober  13. 

16,322.  S.  C.  C.  Currie.  Improvements  in  insulating  cells 
for  electric  batteries.     Complete  Specification.     October  14. 

16,346.  S.  ( '.  C.  Currie.  The  regulation  ami  control  of 
storage  batterj  systems.  Complete  Specification.  October  14. 

16,399.  A.  .1.  Boult.— From  L.  A.  .1.  Joray,  France. 
Improvements  in  or  relating  to  tin-  electro  deposition  of 
metals.     ( Ictober  15. 

16,415.  M.  YV.  Dewey.  Improvements  in  methods  of 
and  apparatus  for  utilising  electricity  in  tin-  formation  of 
sheet  metal  articles.     Complete  Specification.     October  15. 

16,522.  (1.  1>.  Burton.  Improvements  in  the  methods  of 
and  apparatus  for  working  metals  by  electricity.  Complete 
Specification.     '  Ictober  17. 

16,571.  t'.  \V.  Kennedy  and  II.  Groswith.  Improve- 
ments in  secondary  batteries.  Complete  Specification. 
(let. .her  IS. 

16.603.  C.J.  Hall.     Improvements  in  secondary  batteries, 

October  IS. 

Complete  Specifications  Accepted. 
1889. 

15,963.  P.  Schoop.     Manufacture  of  electrodes  or  plates 

for  batteries.     I  ictober  8. 

17,2o.'i.  A.  S.  Elmore.  Obtaining  zinc  l.\  electrolysis. 
< Ictober  8. 

17,831.  .1.  V.  Sherrin.  Electric  battery  carbon,  and 
carbon  compound  elements.      September  24. 

17,974.11.  II.  Lake.  — From  II.  Lemp.  Electrical 
apparatus  for  welding,  tempering,  annealing,  and  treating 
metals.     <  Ictober  22. 

ls,",."j0.  J.  II.  Davies.  Dynamo-electric  machines. 
( Ictober  22. 

18,755.  A-  Reckenzaun.  Plates  for  secondary  batteries. 
1  Ictober  22. 

1890. 

8S00.  \V.  1'.  Thompson. -From  I.  Pearl.  Electrie 
accumulators.     September  24. 

12,628.  H.  Y..  Fowler.  Welding  metals  by  electricity. 
September  24. 

13,003.  I>.  Pepper,  jun.  Electrodes  for  primary  and 
secondary  batteries.     ( Ictober  15. 

13,006.  H.  II.  I.ake. — From  E.  Thomson.  Welding  and 
otherwise  working  metals  by  electricity,  and  apparatus 
therefor.     September  2  I. 

13,013.  I).  Pepper,  jun.  Electrodes  for  primary  and 
secondary  batteries,     t  Ictober  1. 

13,024.  (,.n.  Rennerfelt.     Electrolysis  of  melted  haloid 

-alts.      (  Ictober  15. 

13,344.  H.  .1.  Allison.— From   P.   Hathaway.     Galvanic 

batteries.     ( Ictober  1. 

13.635.  W.  P.  Thompson.— From  C.  L.  Coffin.  Electric 
welding.     October  S. 

13.636.  W.  P.  Thompson. — From  C.  L.  Coffin.  Electrie 
welding.    <  Ictober  8. 

13,807.  C.  M.  Reed.     Battery  compound.     October  22. 

13.905.  M.  W.  Dewey.  Welding  metals  by  electricity. 
( ictober  15. 

13.906.  M.  W.  Dewey.  Welding  and  brazing  metals  by 
electricity.     October  15. 

14.604.  M.  \Y.  Dewey.  Heating  metals  by  electricity. 
1  tctober  22. 
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XII.— FATS,  OILS,  a.m.  SOAP  MANUFACTURE. 
Applications. 

14,097.  J.  B.  Torres  and  J.  I*.  Benjumea.  improvements 
in  and  connected  with  the  clarification,  purification,  and 
refining  of  the  greasy  and  oleaginous  bodies.    September  17. 

15,404.  W.  Majert.  [mpiovements  in  the  manufacture 
of  spermine.     September  29. 

15.847.  C.  Morfit.  A  new  orimproYed  process  of  refining 
linseed  oil.     <  Ictober  7. 

15.848.  C.  Morfit.  Improvements  in  the  refining  of 
linseed  oil.     October  7. 

16,025.  W.  11.  Lever,  .).  I).  Lever,  and  E.  G.  Scott 
Improved  plan!  or  apparatus  for  extracting  oil  or  grease 
from  granular  or  pulverulent  material.     <  Ictober  9. 

16,059.  C.  A.  O.  Rosell  and  .!.('.  I'ennie.  Improvements 
in  the  manufacture  of  soap.  Complete  Specification. 
October  9. 

16,579.  W.  Wright,  An  improved  soap  powder.  Oc- 
tober 18. 

Complete  Specifications  Accepted. 

1889. 

17,870.  E.  Hunt.  Treating  crude  cotton-seed  oil,  and 
oils  containing  resinous  matter  and  free  fatty  acids,  to 
obtain  oil-soap  and  resinous  colouring  matter.     ( Ictober  8. 

18,988.  W.  II.  Lever,  J.  I).  Lever,  and  E.  (I.  Scott. 
Extracting  oil  or  grease,     i  Ictober  22. 

1890. 
4607.  C.  Baker  and  W.  E.  Crane.  Filtering  oil.  October  8. 
13,985.  G.    P.    Clark.— From    I).    E.    S.    Galbraith    and 
T.  Bell.     .Soap  powders.     I  Ictober  15. 


XIII.— FAINTS,  PIGMENTS,  VARNISHES,  and 
RESINS. 

Applications. 

14,51:!.  T.  II.  Coblev  and  W.  Elmore.  Improvements  in 
the  manufacture  of  white  lead,  meaning  carbonate  of  had 
and  other  compounds  of  lead,  from  lead,  lead  ore,  and  other 
substances  containing  lead.     September  15. 

15,120.  .1.  P.  Bayley. — From  C.  Neal  anil  J.  M.  Douglas, 
United  States.     Paint  compound.     September  24. 

15,564.  .1.  P.  Bay  ley. —From  J.  Bauleh,  United  Slates. 
Improved  blacking  for  leather.     (  Ictober  1. 

15,614.  A.  Melville.  Improvements  in  solid  inks  for 
writing,  copying,  drawing,  &c.     October  2. 

15.857.  C.  M.  Higgins.  Printing  or  stamping  inks. 
Complete  Specification.     October  7. 

15.858.  C.  M.  Higgins.  Printing  or  stamping  inks. 
Complete  Specification.     October  7. 

15,899.  If.  H.  Lake. — From  H.  Dutrieux,  Belgium.  An 
improved  varnish.     October  7. 

15,903.  N.  K.  Morris.  Improvements  relating  to  the 
manufacture  of  carbonate  of  lead,  and  to  apparatus  therefor. 
October  7. 

16,017.  W.  Dyshko.  Improvements  in  preparing  and 
waterproofing  skins  for  various  purposes.  Complete 
Specification.     October  9. 

16,023.  J.  Robson.  Improvements  in  the  method  of 
protecting  iron  and  steel  surfaces  from  corrosion,  and  in 
coatings  for  the  same.     October  9. 

16,093.  E.  W.  E.  Maclvor  and  W.  Smith.  Improve- 
ments in  the  production  of  "  white  lead"  or  basic  carbonate 
of  lead,  and  apparatus  therefor.     I  Ictober  10. 

16,321.  S.  Banner.  Improvements  in  compositions  appli- 
cable in  the  manufacture  of  oil  (doth,  varnish,  pigment, 
menstrua,  cement,  and  the  like,  and  method  of  manufac- 
turing the  same.     October  II. 


Complete  Specification  Accepted. 
1889. 

18,642.  C.   Lahusen   and  ( '.   Feuerlein.     Separation   of 

"  Lanoresin"  Or  gum  resin  from  the   waste  waters  of   wool 
washing  and  combing  mills.     September  24. 


XIV.— TANNING,  LEATHER,  GLUE,   ujd  SIZE. 

Application. 

14,943.  H.  Belcher.  Improvements  in  the  treatment  of 
skins  and  hides  for  the  preparation  of  leather.  September  22. 

Complete  Specifications   Accepted. 
1889. 

18,730.  W.  P.  Thompson. —  From  t '.  Heepe.  A  sub- 
stitute   for    leather    or    wood 1    i lufacture  of   same. 

I  Ictober  1. 

20  to::.  .1.  Hutchings  and  \Y.  X.  Hutcbings.  Method 
and  apparatus  for  extracting  tannin  from  bark,  &c. 
October  22. 


XV.— AGRICULTURE  am.   MAM'KKS. 
Complete  .Specification  Accepted. 
1889. 

18,677.  W.  B.Kemshcad.     Treating  sewage  and  produchii 
fertilising  products  therefrom.     ( Ictober  22. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 

Applications. 

14,025.  W.  Sehiiekher.  A  process  and  apparatus  for  the 
manufacture  of  nitrated  starch,  Complete  Specification. 
September  16. 

15,050.  M.  Mackay.     Improved  ce otitous  compounds. 

September  23. 

15,620.  S.  YVohlc.  A  process  for  the  manufacture  of 
dextrin.     October  2. 

Complete  Sen  ipn  ITION8   Accepted. 
1890. 

175  I.  A.  .T.  Roult. — From  L.  Bon.     Apparatus  for  di  \  ing 

sugarcane  trash.     ( Ictober  8. 

12,035.  H.  II.  Lake.— From  L.  Stereberg.     Sugar  refining. 

October  S. 

11,025.  W.  Scliuekher.  Process  and  apparatus  for 
manufacture  of  nitrated  starch.     <  Ictober  22. 


XVII.— BREWING,  WINKS,  SPIRITS,  Etc. 

Applications. 

15,352.  H.  H.  Lake. — From  A.  Brunn,  Denmark,  Im- 
provements in  and  relating  to  the  manufacture  of  yeast. 
September  27. 

15,790.  E.  E.  Bndden.  Improved  method  of  and  appa- 
ratus lor  maturing  wine  and  like  beverages.     October  0. 

15,881.  H.  Dukes. — From  .1.  1 1  radii.  Germany.  Improve- 
ments in  the  method  of  obtaining  refined  spirits  of  wine, 
t  Ictober  7. 

10,005.  ('.  l'ontifex.     Improvements  in   spargers.     Ootfl 

bcr  18. 
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Complete  Specifications  Accepted. 


1889. 
('.  Huelser. — From  N.   Ki'if. 


Cooling  apparatus 


16,079. 
for  brewing  purposes.     September  24. 

17,434.  J.  White.  Manufacture  of  determinated,  flaked. 
boiled,  and  torrefied  maize  for  brewing  and  distilling 
purposes,  and  as  a  prepared  food,  and  apparatus  therefor. 
October  22. 

19,003.  H.  T.  Brown,  G.  H.  Morris,  and  E.  K.  Moritz. 
.Manufacture  of  beer.     September  24. 

1890. 

4108.  J.  McKinless.  Process  and  apparatus  for  maturing 
spirits  and  liquors.     October  1. 

12,260.  A.  W.  Ellis.  Distillation,  and  apparatus  therefor. 
October  22. 

13,257.  G.  F.  Redfern. — From   G.  Perschied.     Manilla. 
ture  of  wine  and  apparatus  therefor.     October  1. 

13,428.  H.  H.  Lake.— From  The  Handford-Stanford  Co. 
Apparatus  for  cooling  and  aerating  wort.     October  8. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. —  Chemistry  of  Foods. 

14,888.  G.  F.  Meyer.  Method  and  apparatus  for 
extracting  salt  from  victuals  by  osmose.  Complete 
Specification.     September  20. 

15,854.  F.  T.  Simson  and  J.  Cox.  Kola  or  caffeine  or 
tbeine  farinaceous  and  gluten  food  preparations.    October  7. 

15,981.  W.  Geddes.  Improved  malted  food  preparations. 
October  8. 

16,260.  J.  Bowing.  Improvements  in  the  manufacture  of 
wholemeal  bread.     October  13. 

16,362.  G.  F.  Redfern.— From  E.  Schramm  and  A. 
Chechong,  Germany.  Improvements  relating  to  the  pre- 
servation of  bread  and  similar  substances,  and  to  apparatus 
therefor.     Complete  Specification.     October  14. 

16,508.  G.  W.  Homer  and  .1.  Hazel.  The  manufacture 
of  cream,  and  for  the  protection  of  cream,  meat,  fish,  and 
other  perishable  articles  from  atmospheric  air  and  other 
influences.     Octoher  17. 

B. — Sanitary  Chemistry. 

14,858.  R.  Leigh.     See  Class  C. 

15,405.  J.  Hardwick  and  L.  A.  Newton.  The  treating  of 
sewage  and  sewerage  sludge.     September  29. 

C. — Disinfectants. 

14,858.  R.  Leigh.  Improvements  in  deodorising,  disin- 
fecting, and  oxidising  substances.     September  20. 

15,544.  H.  Peile.  An  improved  preparation  of  disin- 
fectants.    October  1. 


Complete  Specifications  Accepted. 

A.  — Chemistry  of  Foods. 

1889. 


1890. 

12,955.  G.  H.  Hamrick.  Manufacture  and  preservation 
of  butter.     October  8. 

13,089.  C.  L.  Bachelerie.  Process  and  apparatus  for 
preserving  organic  substances,  especially  alimentary 
substances.     September  24. 

B.—Sa n itary  Ch em istry. 

1889. 

18,677.  W.  1!.  Kemshead.  Treating  sewage  and  sewage 
matters.     October  22. 

18,946.  J.  W.  Calvert  and  J.  Chaffer.  Purifying  the 
waste  matters  from  tanneries,  factories,  dye-works,  or  other 
sources.     October  S. 

1890. 

8239.  W.  S.  West.  Apparatus  for  treating  sewage. 
October  8. 

11,747.  G.  U.  Haslam  and  P.  Cornish,  jun.  Drying  and 
desiccating  sludge  and  manure.     October  22. 

C. — Disinfectants. 

1889. 
18,460.   M.    Hargreaves.     Disinfectants    and    antiseptics, 
and  disinfectant  and  antiseptic  soaps.     September  24. 

1890. 

13,046.  W.  P.  Thompson. — From  J.  R.  Pate  and  others. 
Preserving  compounds  for  embalming  purposes.  Septem- 
ber 24. 

13,488.  J.  Y.  Johnson. — From  E.  Salomon.  Production 
of  a  new  antiseptic.     October  1. 


J.White.     See  Class  XVII. 
E.    Sonstadt.      Processes    and    apparatus    for 


17,434 

20,182 
preparing  an  extract  of  tea,  and  utilising  the'  by-products. 
October  22, 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

14,586.  J.  L.  Geddes  and  J.  W.  Johnston.  Improve- 
ments in  and  relating  to  the  manufacture  of  parchment  paper. 
September  16. 

15,432.  J.  Box.  Improvements  in  paper  making.  Sep- 
tember 30. 

15,697.  A.  W.  Hayles.  The  manufacture  of  paper  and 
paper  pulp  from  home  and  foreign  grown  marsh  reeds, 
Danube  reeds  in  particular.     October  4. 

15,776.  F.  Hawke.  An  improvement  in  the  manufac- 
ture of  copying  paper.     October  6. 

15,868.  C.  R.  Bonne.  —  From  P.  Hunaeus,  Germany. 
Improvements  in  the  manufacture  of  celluloid  articles. 
October  7. 

15.930.  C.  Kellner.  Improvements  in  lining  boilers  and 
digesters  used  in  the  manufacture  of  paper  pulp,  and  for 
other  similar  purposes.     October  8. 

15.931.  C.  Kellner.  Improvements  in  lining  boilers  or 
digesters  used  in  the  manufacture  of  paper  pulp,  and  for 
other  similar  purposes.     October  8. 

15,995.  F.  V.  L.  Hiorth.  Improvements  relating  to 
apparatus  for  boiling  wood  pulp.  Complete  Specification. 
October  8. 

16,408.  E.  Misch.  Improvements  in  the  manufacture  of 
cellulose.     October  15. 

16,546.  B.  J.  Beckmann.  Improvements  relating  to  the 
manufacture  of  paper,  pasteboard,  and  the  like,  and  to 
apparatus  therefor.     October  17. 
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Complete  Specifications  Accepted. 
1890. 

12,l:si».  W.  Rogers.  Treating  paper  tor  copying  docu- 
ments, anil  chemical  compounds  therefor.     September  21. 

12,375.  W.  M.  Campbell  ( all. -mi. a.     Substitute  for  1 e 

.ii  celluloid.    ( Ictober  1. 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES 
am.  EXTRACTS. 

Applications. 

[5,687.  I'.  Valentiner.  A  process  or  processes  for  the 
manufacture  of  artificial  musk.  Complete  Specification. 
i  Ictober  is. 

lfi,39i'.  B.  .1.  B.  Mills.— From  <:.  1'.  Monnier  and  Cartier, 
France.  A  receiver  for  the  preservation  and  application  of 
chloride  of  etyle,     October  15. 

Complete  Specien  ktions  Accepted. 
1889. 

18,434.  (I.  Lunan.  Treatment  of  disulphones  For 
medicinal  purposes.     October  s. 

18,990.  W.  11.  Lever,  J.  1).  Lever,  ami  E.  ti.  Scott. 
Manufacture  of  tetrachloride  of  carbon.     October  I. 


XXI.— PHOTOGRAPH  It     PROCESSES  and 
MATERIALS. 

Applications. 

14,681.  T.  A.  Kennedy.  Improvements  connected  with 
photographing.     September  17. 

15,091.  A.    McDonald.      An     improved    preparati f 

chemicals  adapted  to  the  development  of  photographic 
plates  mi. I  the  like.     September  2  I. 

16,238.  II.  II.  Beale.  The  treatment  of  negatives  in  the 
ail  of  photography  by  means  of  a  liquid  to  !«■  .all.. I  "  Non- 
actinine."    Complete  Specification.    October  13. 

Complktk  Specifications  ACCEPTED. 

1889. 

I  ,547.  B.  Jumeaux.  Compound  or  developer  for  use  in 
photograph} .     September  2 1. 

19,205.  .1.  B.  Payne. — From  F.  < '.  Brinns.  Process  for 
giving  a  matt  surface  to  albuminised  silver  paper  photo- 
graphs or  prints,     i  >. toiler  8. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

14,625.  \V.  Selniekher.    See  (  Hoes  X.VI. 

1 1,947.  E.  Da  vies.  Improvements  > oected  with  explosive 

an. I  non-explosive  projectiles,  and  in  an  explosive  compound 
to  be  used  with  the"  explosive  projeotiles.     September  --:. 

15.001.  \Y.  Nones.  Safety  fuse  for  exploding  petards. 
September  2:i. 

15,483.  II.  II.  Lake.  From  II.  s.  Maxim,  I  niie.l 
States.  Improvements  relating  to  the  manufacture  of 
explosives,  and  o.  apparatus  therefor.     September  30. 

16.002.  .1.  S.  Taylor  and  S.  W.  Challeu.  Improvements 
in  processes  for  producing  gunpowdi  r  cake.     <  Ictober  9. 

16,075.  t '.  (  i.  I.iiii.llniliii  ami  F.  Lyell.  Improvements  in 
the  manufacture  of  explosives,     i  Ictober  (0. 

L6.J89.  II.  11.  Lake.  From  E.  T.  (i.  Thorn,  ti.  R.  O. 
West  ei  a  la  i  p,  ami  ( i.  I,.  ( '.  Pieper,  Germany,  improvements 
in  the  manufacture  of  explosives.     <  Ictober  1 1. 

16,342.  A.  Lucien.  improvements  in  fusees  and  slow 
matches,     i  ictober  1 1. 

(i.iiiiiii    Specifications    Accepted. 
1889. 

11.084.  r.  E.  Kelway.  shell  ami  torpedo  in  e  .  Oeto 
her  32. 

16,629.  J.  S.Taylor  ami  S.  W.  (  hallen.  Plant  for  pre- 
paring gunpowder  carbon,  using  ga  eou  oi  liquid  fuel 
September  24. 

1890. 

7596.  E.   Tnrpin.     Preparation   and    application   ..I    ex 

plosive   substances,   arid    ap] tu     connected    therewith. 

i  Ictober  1. 

8843.  E.  Muller.  Apparatus  for  nitrifying  cotton,  cellu- 
lose, -Iran.  &c.     September  24. 

11,745.  H.  .1.  Ila.l.lan.—  From  .1.  II.  Voclkel.  Vacuum 
drying  apparatus  for  explosives.     October  I 

13.085.  M.  Mcisgen  arid  M.  II. tt.  1  use  oi  priming 
machine.     < Ictober  1  5. 

14,625    fl    Si  In.,  i  hi  r     See  Class  XVI. 


Will    -ANALYTICAL  CHEMISTRY. 

(  lOMPLETE    SPI  .in.    iTIONS     VCCEPTED 

1889. 

19,669.   I.'    M.Douglas,     improvements  in  Sykes' hydro- 
mi  i.i      i  Ictober  s. 

20,755.  M.    Gchre.      Process   and    apparatus  for  deter- 
mining the  am i  ol  w  tti  r  in    i.  nm.     i  ictober  15. 

1890; 

I    in.     E.    t  hamer. .v.       Apparatus    C.i     weighing    and 

in hi"  i  In-  il.'ieii  \  of  bodies.    Octobers. 
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Sir  F.  A.  Abel,  F.R.S. 
A.  H.  Allen. 

G.  H.  Bailey,  D.Sc,  Ph.D. 
Joseph  Bemays,  M.I.C.E. 
H.  Rrunner. 
W.  Lant  Carpenter. 
Prof.  Frank  Clowes,  D.Sc. 
W.  T.  Dent. 

Prof.  Jas.  Dewar,  F.R.S. 
John  Heron. 
1).  B.  Hewitt,  M.D. 
David  Howard. 
Prof.  J.  J.  Hummel. 


ion  Committee : 
President. 

Prof.  A.  K.  Huntington. 

F.  Hurter,  Ph.D. 

Ivan  Levinstein. 

Prcf.  R.  Meldola,  F.R.S. 

Ludwig  Mond. 

E.  K.  Muspratt. 

B.  E.  R.  Newlands. 

C.  O'Sullivan,  F.R.S. 
John  Pattinson. 
W.  H.  Perkin,  Ph.D.,  F.R.S. 
Sir  H.  E.  Roscoe,  M.P.,  F.R.S 
John  Spiller. 
A.  Norman  Tate. 
Thomas  Tyrer. 


XV. 


Editor : 
Watson  Smith,  University  College,  London,  W.C. 

Assistedby  thefottowing  Staff  of  Abstractors: 
S.E.AsherAron....     IV.,  IX.       T.  A.  Lawsou,  Ph.D. .     1 

H.Auer VII.        J.    Walter     Leather, 

T.  L.  Bailey,  Ph.D.  Gen.Chem.  PhD 

G.H.Beckett..     V.,  VI.,  VII. 

D.Bendix III. 

E.  Bentz IV.,  V.,  VI. 

Jos.Beruays.M.I.C.E.    I. 

E.J.  Sevan V..XIX. 

Bertram  Blount .  {-^j  \X['|  \ 
Arthur  G.  Blosam...    XV. 
C.  H.Bothamley XXI. 


W.  Lnnt  Carpenter  . .    XII. 

E.  G.Clayton...  p-^j  J1- 

C.F.Cross...    V.,  XII.,  XIX. 

W.  W.  Haldane  Gee,)  Yr 
B.Sc Sxl- 

Oswald  Hamilton  ...    I. 

P.J.  Hartog,  B.Sc.  Gen.  Chem. 

Bertram  Hunt XIV. 

C.  C.  Hutchinson  L.XVIII.B. 

D.  E.  Jones,  B.Sc XI. 

W.E.Kay VI. 

A  J.  King,  B.Sc VI.,  XVI. 

P.    S.    Kipping,  )        II.  mid 

D.Sc i  Gen.  Chem. 

Chas.  A.  Kohn,    1  „       „, 
Pii  1)  i  "en.  Chem. 

F.  W.  T.  Krohn XV. 


H.  T.  Ponter- 
mann 


III.,  XXI. 

A.  Liebmann,  Ph.D.  J  IV^'  • 

D.A.Louis XV. 

W.  Macriab XXII. 

K.  E,  Markcl,  Ph.D. ..     XII. 
A.  K.  Miller,  i'h. !)..     III..  IV. 
N.H.J.  Miller,  Ph.D.    XV. 
J.  M.H.  Mui.ro.  D.Sc    XV. 
H.S. Pattinson, Ph.D.    ML,  X. 

]   XVI.,  XVII. 

S.  G.  Rawson, D.Sc. VII.,  VIII. 

A.  lice,  Ph.D IV. 

F.  W.  Rcnaut. . .  Patent  Lists. 
II.  Sclilichter,  Ph.D..  V.,  XV. 
Edward  Simpson  ....     I. 

A.  L.  Stem,  B.Sc XVII. 

li.  A.  Sutherland  ...    II.,  III. 
N.  W.  Tchaikovsky,  B.A.  Gen. 
chem.  (Russian  Lit.) 

Bertram  Thomas XI. 

Eustace  Thomas XI. 

H.K.  Tompkins,  B.Sc.    X. 
V.  H.  Veley,  M.A.    Gen.  Chem. 
A.  Winghani X. 


NOTICES. 

Foreign  and  Colonial  Members  are  hereby  advised  that 
the  subscription  of  25*.  for  1891,  payable  on  January  Isl 
next,  should  be  sent  in  good  time  to  the  Treasurer  in  ordei 
to  ensure  continuity  in  the  receipt  of  the  Society's  Journal. 
Any  changes  of  address  which  it  is  desired  should  appear 
in  the  new  List  of  Members  should  reach  the  General 
Secretary  not  later  than  January  lith,  1891. 


Post  Office  Orders  should  be  made  payable  at  the 
General  Post  Office,  London,  to  the  Honorary  Treasurer, 
E.  Rider  Cook,  and  should  be  forwarded  to  him  at  Bow, 
unless  it  be  desired  to  notify  a  change  of  address. 


Members  who  require  extra  sets  or  back  numbers  of  the 
Journal  are  requested  to  make  application  to  the  Genera] 
Secretary  only,  to  whom  also  changes  of  address  should  he 
communicated. 
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Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Lulc  II  of  the  bye-law-,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
bo  furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  EYREand  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


The  Secretary  is  instructed  to  negotiate  for  the  purchase 
of  copies  of  the  Society's  Journal  for  January  1883,  and 
January,  February,  and  April  1886.  Members  possessing 
odd  copies  of  these  numbers  are  particularly  requested 
to  communicate  at  once,  stating  price  required,  with 
Mr.  Cresswell.  The  stock  of  all  other  numbers  is  at 
present  sufficient  for  the  Council's  requirements. 


LIST  OF  MEMBERS  ELECTED,  21st  NOVEMBER,  1890. 

Bate,   W'm.,  c;o  National   Explosives   Co.,  Lim.,   Hayle, 

Cornwall,  analytical  chemist. 

Boulton,  Jas.,  Cravford  Mills,  Stratford,  E.,  manufacturing 

chemist. 

Bourcart,  Dr.  1!.,  Swaisland's  Print  Works,  Cravford,  Kent, 
cliemist. 

Collinson,  L.  Hcarn,  Hearn  Street,  Curtain  Road,  E.C., 
soap  manufacturer. 

Corcoran,  Bryan,  31,  Mark  Lane,  E.C.,  machine  maker. 

Merrick,  Geo.  E.,  Merrick  Thread  Co.,  Holyoke,  Mass., 
U.S.A.,  chemist. 

Morrison,  Geo.  K.,  Richmond  House,  Plaistow,  Essex, 
analytical  chemist. 

Neill,  Geo.  1).,  28,  Forsyth  Street,  Greenock,  N.B.,  sugar 
refiner. 

Bobbins,  Herbert,  Chemical  Works,  Gibraltar  Walk, 
Bethnal  Green  Road,  E.,  manufacturing  chemist. 

Roberts,  J.  H.  M.,  50,  Huskisson  Street,  Liverpool, 
brewer. 

Boyston,  Ernest  1!.,  13,  Water  Street,  Liverpool,  patent 
agent  and  civil  engineer. 

Simpson,  James,  8a,  Bumford  Place,  Liverpool,  manu- 
facturing chemist. 

Sumner,  Harold,  Lea  Hurst,  Broughton  Park,  Manchester, 

technical  chemist. 

Warren,  Jno.  D.,  137,  High  Holborn,  W.C.,  chemical 
manager. 

Wulmng,  Dr.  Chas.,  Abbey  Mills  Chemical  Works, 
Stratford,  E.,  analyst. 


CHANGES   OF   ADDRESS. 


Bowler,  G.   S.,  Journals  to  Crystal  Palace  District  Gas- 
works, Sydenham,  S.E. 

Byard,  A.  G.,  Journal-  to  Apartado  s.  Bilbao,  Spain. 

Clark,  Franklin  s.,  Journals  to  Southern  ( Ihemical  Works, 
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ON  THE  DIAZOTYPE  PROCESS  OEPHOTOGKAl'HIC 
DYEING  AND  PEINTING. 

BY    A.    G.    GREEN,    C.    F.    f^ROSS,    A.ND     E.    J.    BEVAX. 

The  subject  of  this  paper  is  a  new  application  of  a  group 
of  colour  compounds  discovered  try  one  of  us  now  more 
than  three  years  ago.  This  group,  of  which  the  dyestuff 
known  as  "primuline"  is  the  typical  representative 
(A.  G.  Green,  this  Journal,  1S88,  179),  is  charucteiised  by 
the  special  property  of  dyeing  cotton  and  other  textile  fabrics 
from  an  alkaline  or  neutral  bath  in  such  a  way  that  the 
colour  compound,  which  is  a  thio-amido  derivative,  may  be 
diazotised  upon  the  fibre  without  in  any  way  affecting  the 
union  with  the  fibre  substance ;  and  the  diazo  derivative 
may  then  be  combined,  also  in  situ  with  various  phenols 
and  amines,  to  produce  colouring  matters  exhibiting  a  wide 
range  of  tone  and  shade.  These  colouring  matters  being 
thus  synthesised  within  the  fibre  are  distinguished  by  con- 
siderable resistance  to  alkaline  detergents,  and  when  thus 
produced  are  known  as  "  Ingrain  Colours." 

Primuline  itself  is  the  sodium  sulphonate  of  a  complex 
amido  base,  which  is  obtained  by  heating  para-toluidine 
with  sulphur.  Its  formation  is  preceded  by  that  of 
dehydrothiotoluidine,  a  body  which  appears  to  be  an 
amidobenzenyl-amidothiocresol — ■ 

C^CCHj)/'   \C.C6H4.NH2, 

and  primuliue-base  appears  to  result  from  a  further  con- 
densation of  this  compound  and  to  differ  from  it  in  the 
same  way  that  dehydrothiotoluidine  itself  differs  from 
para-toluidine  :  this  view  is  expressed  in  the  formula  for 
primuline  proposed  by  Gattermann  : — 


(A.  G.  Green,  J.  Chem.  Soc,  1889,  227  ;  Ber.  22,  968  ; 
P.  Jacobseu,  Ber.  22,  330;  L.  Gattermann,  Ber.  22,  422 : 
W.  Pfitzinger  and  L.  Gattermann,  Ber.  22,  1063).  Horuo- 
logues  of  primuline  closely  similar  to  it  in  properties  are 
similarly  obtained  from  meta-xylidine  and  pseudo-cumidine. 

The  special  photographic  application  of  this  group  of 
colouring  matters,  which  we  are  about  to  describe,  depends 
in  the  first  instance  upon  the  sensitiveness  to  light  of  their 
diazo  derivatives,  this  sensitiveness  being  increased  in  a 
very  remarkable  degree  by  combination  with  the  complex 
colloids  which  constitute  the  textile  fibres.  Under  these 
circumstances  the  diazo  derivatives  are  completely  decom- 
posed by  light,  the  product  of  decomposition  being  inert 
substances  incapable  of  combining  with  amines  or  phenols. 
This  fact,  taken  in  conjunction  with  the  special  affinity  of 
these  bodies  for  textile  fibres,  give  all  the  conditions 
necessary  for  the  production  of  photographic  pictures  ;  the 
actual  photographic  agent  being  the  diazo-primuline,  in 
which  form  the  irnage  is  produced,  and  the  development  of 
the  image  consisting  in  its  conversion  into  any  of  the 
colouring  matters  obtainable  by  combination  with  phenols 
and  amines.  It  is  obvious  that  the  pictures  so  produced 
are  positives.  As  an  illustration  of  the  process  we  may 
take  the  production  of  coloured  photographic  designs  upon 
cotton  cloth. 

The  material  is  first  dyed  with  primuline  from  a  hot 
bath,  to  which  some  common  salt  may  be  added,  by  which 
it  acquires  a  primrose-yellow  colour.  It  is  then  washed 
and  diazotised  by  being  immersed  for  half  a  minute  in  a 
cold  solution  of  sodium  nitrite  (J-  per  cent.)  which  lias 
been  sharply  acidified  with  hydrochloric,  sulphuric,  or  other 
acid.  The  material  is  now  washed  in  cold  water  and 
stretched  out  on  a  level  white  surface,  and  exposed  to  light 
beneath  the  object  of  which  it  is  required  to  produce  a 
positive  reproduction.  We  may,  of  course,  print  from 
ordinary  photographic  positives,  or  from  natural  objects,  or 
from  any  painted,  printed,  or  photographed  design  or 
picture  upon  any  sufficiently  transparent  material.  Either 
sunlight  or  an  artificial  light  of  sufficient  intensity  may  be 
employed,  the  time  of  exposure,  of  course,  varying  with 
the  intensity  of  the  light ;  in  printing  by  daylight,  the 
exposure  varies  from  half  a  minute  in  bright  sunshine  to 
nearly  half  an  hour  in  very  dull  weather. 

When  the  decomposition  of  the  diazo  compound  in  the 
"  high  lights  "  of  the  picture  is  complete,  which  can  easily 
be  ascertained  by  means  of  a  test  slip  exposed  simul- 
taneously, and  touched  with  a  solution  of  /8-naphthol  at 
intervals,  these  portions  will  be  found  to  have  changed 
from  an  orange  to  a  pale  yellow.  The  material  is  now 
either  passed  into  the  developing  bath  at  once,  or  is  kept  in 
the  dark  until  it  is  convenient  to  develop  the  image.  The 
developing  bath  consists  of  a  weak  solution  (about  J  per 
cent.)  of  a  suitable  phenol  or  amine,  depending  upon  the 
colour  in  which  it  is  required  to  produce  the  design.  The 
following  phenols  and  amines  amongst  others  have  been 
found  to  give  good  results  : — 

For  red. — An  alkaline  solution  of  /3-naphthol. 

.For  maroon.  —  An  alkaline  solution  of  j8-naphthol- 
disulphonic  acid. 

For  yellow. — An  alkaline  solution  of  phenol. 

For  orange. — An  alkaline  solution  of  resorcin. 

For  brown. — A  slightly  alkaline  solution  of  pyrogallol 
or  a  solution  of  phenvlencdiamine  hydrochloride. 

For  purple.  —  A  solution  of  a-naphthylamine  hydro- 
chloride. 

For  blue. — A  slightly  acid  solution  of  aruido-/3-naphthol- 
/3-sulphonate  of  sodium  (eikonogen  or  anglol). 

If  it  is  required  to  praduce  the  design  in  two  or  more 
colours,  the  respective  developers,  suitably  thickened  with 
starch  if  necessary,  may  be  applied  locally  bv  means  of  a 
brush  or  pad.  After  development,  which  with  cotton  is 
complete  in  less  than  a  minute,  the  material  is  washed,  and 
the  picture  requires  no  further  fixing.  In  the  case  of  the 
purple  and  blue  developers  it  is  necessary  to  wash  the 
material  finally  in  a  very  weak  solution  of  tartaric  acid. 
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Velveteen,  linen,  silk,  wool,  and  other  fabrics  are  treated 
in  the  same  way,  except  that  in  the  ease  of  wool  and  sill; 
:i  longer  exposure  to  light  is  necessary,  and  the  immersion 
in  tin-  nitrite  and  developing  baths  must  also  be  more 
prolonged.  The  maroon  and  blue  developers  are  not 
suitable  lor  silk  and  wool. 

Architectural  and  engineering  drawings  ran  be  copied 
with  clearness  and  accuracy  upon  paper  or  calico  which  has 
been  dved  with  primuline,  diazotised,  and  dried.  The  diazo 
paper  for  tliis  purpose  call  be  kept  in  the  dark  for  some 
lime  without  undergoing  decomposition.  The  copy  is 
developed  by  brushing  over  the  surface  a  solution  of 
8-naphthol  or  o-naphthylamine. 

Transparent  photographic  pictures  can  be  produced  upon 
glass  by  coating  it  with  a  film  of  gelatin  containing 
primuline,  then  diazotising  with  nitrous  acid,  printing,  say 
from  a  carbon  or  silver  positive,  and  developing  as  before. 
In  all  the  above  applications  the  primuline  may  be  replaced 
by  its  higher  homologues  already  mentioned  ;  and  for 
producing  designs  upon  silk,  dchydrothiotoluidine  sulphonio 
neid  and  its  homologues  may  he  employed,  which  are 
equally  sensitive  to  light. 

Such  is  the  process  which  we  have  devised  and  tested  for 
a  very  considerable  range  of  applications. 

In  point  of  simplicity,  it  certainly  leaves  nothing  to  be 
desired;  and  ill  regard  to  cost,  for  both  material  and  time, 
offers  considerable  advantages  over  any  known  process  of 
photographic  printing. 

It  is  hardly,  perhaps,  the  place  or  time  to  enlarge  upon 
the  technical  or  aesthetic  merits  of  the  process.  These  it 
will  have  to  vindicate  by  results,  and  in  competition  in  a 
Held  where  a  very  high  order  of  perfection  obtains. 

We  confiue  ourselves  rather  to  that  aspect  of  our  subject 
from  which  it  is  to  be  regarded  as  a  contribution  to  the 
progress  of  chemical  science. 

So  far  as  we  are  aware,  it  is  the  Mist  process  which  has 
been  devised  in  which  derivatives  of  the  aromatic  hydro 
carbons  are  employed  for  the  production  of  a  positive 
image  capable  of  development  in  colour.  In  this  respect  it 
differs  altogether  from  that  recently  published  by  A.  Feer. 
This  process  depends  upon  the  sensitiveness  to  light  of  the 
dia/.o-sulphonates,  produced  by  the  action  of  the  inorganic 
sulphites  upon  dia/.o  compounds. 

The  action  of  the  light  consists  in  a  dissociation  of  the 
dia/.o-sulphonate,  the  diazo  group  being  set  free.  If, 
therefore,  a  mixture  of  such  a  compound  with  a  phenol 
capable  of  reacting  with  the  diazo  derivative  (to  form 
a  colouring  matter)  be  exposed  to  light,  synthetic  union 
takes  place  between  the  dia/.o  group  and  the  phenol  in 
proportion  as  the  former  is  set  free,  and  if,  therefore,  the 
exposure  takes  place  as  in  the  ordinary  process  of 
photographic  printing,  a  coloured  image  or  picture  results. 
The  product  of  the  union  being  a  colouring  matter  sufficiently 
insoluble  to  resist  washing,  the  unaltered  mixture  of  diazo- 
sulphonate  and  phenol  being,  on  the  other  hand,  freely 
soluble,  the  print  is  finally  fixed  by  copious  washing.  By 
this  method  it  is  obvious  that  a  negative  is  produced,  and 
is  fully  developed  in  and  by  the  printing  process,  whereas 
in  the  primuline  process,  the  light  acting  as  a  destructive, 
not  constructive  agent,  the  exactly  opposite  result  is  pro- 
duced, and  the  development  of  the  image  is  a  subsequent 
operation. 

It  is,  perhaps,  scarcely  necessary  to  point  out  that 
development  has  not  the  same  significance  when  used  in 
relation  to  this  process  as  in  the  ordinary  methods  of 
printing,  e.</.,  with  silver  compounds.  In  the  latter  ease, 
the  picture  may,  in  a  sense,  be  said  to  be  evolved  by  the 
developer,  the  intensity  of  the  image  being,  to  a  certain 
extent,  under  the  control  of  the  operator;  in  the  primuline 
process,  on  the  other  band,  the  development  is  a  strictly 
quantitative  effect,  determined  by  the  amount  of  the  diazo 
primuline  on  each  portion  of  the  printed  surface.  The 
intensity  of  a  print  is  in  this  ease  simply  determined  by  the 
weight  of  primuline  per  unit  of  surface.  It  is  to  be  noted, 
however,  that  the  diazotype  process  docs  also  afford  a 
means  of  intensifying  the  print.  In  cases  when  a  developer 
is  used,  r../.,  a-nuplilliylaminc  or  plienylenediamiue,  which 
yields  a    colouring   matter  with  a  free   amido   group,  the 


product  may  be  re-diazotised,  and  the  dia/.o  derivative  again 
combined  with  an  amine  or  phenol,  thus  obtaining  a  dia/.o 
compound  of  darker  shade. 

In  comparing  the  diazotype  process  with  the  ordinary 
methods  of  photographic  printing,  the  next  question  which 
arises  is  as  to  the  mode  of  action  of  the  light,  considered 
(«)  physically  and  (o)  chemically. 

(hi  The  rays  which  decompose  the  diazotised  primuline 
are  different  in  order  and  distribution  from  those  which 
attack  silver  bromide.  Photographs  of  the  spectrum  by  the 
two  processes  taken  side  by  side  show,  in  the  case  of  the 
diazo  print,  a  sensible  shifting  id'  the  area  of  maximum 
effect  towards  the  red,  and  the  diminution  of  activity  is  a 
very  gradual  one,  probably  extending  beyond  the  visual 
limit  of  the  red.  We  have,  as  might  lie  expected,  ex- 
perienced some  difficulty  in  carrying  out  this  part  of  our 
researches,  and  we  must  content  ourselves,  pending  their 
completion,  with  this  very  general  indication  of  their  results. 

(6.)   In  regard  to  the  chemical  changes  which  accompany 

tl discharge '' of  tile   dia/.o   primuline   on   exposure,   the 

main  point  which  we  have  established  is  that  the  diazo 
group  (—  N=N— )  is  completely  eliminated  as  free 
nitrogen.  The  evolution  of  gas  is  easily  observed  by  allow- 
ing the  light  to  act  upon  the  sensitive  surface  submerged 
in  water;  and  quantitative  observations  showed  that  the 
volume  of  gas  evolved  was  in  accordance  with  the  require- 
ments of  the  formula,  on  the  hypothesis  that  the  dia/.o 
nitrogen  was  split  off.  This  result  is  continued  by  the 
observation  that  the  product  of  decomposition  is  not 
reconverted  into  primuline  nor  into  the  corresponding 
hydrazine  by  treatment  with  sodium  hyposulphite  ("hydro- 
sulphite  ")  or  with  stannous  chloride.  As  to  the  constitution 
of  the  product,  it  remains  undecided  whether  it  is  the 
phenol  corresponding  to  the  diazo  primuline,  the  decom- 
position being  analogous  to  that  of  dia/.oberi/.ene  by  beat, 
or  whether  the  primuline  residue  enters  the  molecule  of 
the  cellulose  or  other  medium  which  carries  it.  The  latter 
hypothesis  is  supported  by  the  facl  already  mentioned  that 
the  molecular  union  of  the  diazo-primuline  with  the  colloid 
medium  is  a  necessary  condition  of  the  reaction,  for  the 
free  dia/.o  primuline  when  exposed  to  light  in  a  thin  film 
is  either  not  decomposed  at  all  or  only  after  very  prolonged 
exposure.  The  investigation  of  these  problems  is  rendered 
very  difficult  by  the  complex  character  of  the  products,  and 
again  we  must  content  ourselves,  pending  its  completion, 
with  a  general  indication  of  the  results. 

We  hope  shortly  to  be  able  to  publish  results  which  will 
more  completely  elucidate  the  mechanism  of  the  reactions 
upon  which  the  process  depends. 

In  conclusion,  wc  wish  to  express  our  indebtedness  to 
Professor  Norman  Lockyer,  F.R.S.,  for  affording  us  valuable 
aid  in  the  work  of  photographing  the  spectrum,  and  to  the 
Autotype  Company,  through  their  manager,  Mr.  YV.S.  Bird, 
for  the  loan  of  some  of  their  beautiful  positives  for  printing 
specimens  in  illustration  of  the  process. 

Discussion. 

The  Chairman  said  that  one  of  the  difficulties  under 
which  authors  laboured  who  had  many  experiments  to  show, 
and  who  were  thoughtful  about  them,  was  that  they  could 
scarcely  think  about  their  manuscript,  it  was  a  great 
advantage  therefore  that  the  members  of  the  Society  could 
rely  on  being  able  to  read  the  paper  for  themselves  in  the 
Journal.  In  the  present  instance,  however,  it  would  be 
impossible  for  them  to  forget  when  doing  so  the  more  than 
eloquent  appeals  to  their  imagination  and  convict  ion  which 
had  been  carried  to  their  minds  by  the  experiments  which 
they  bad  seen.  The  fabrics  which  had  been  dyed  and 
finished  were  sufficient  evidence  that  the  new  process  of 
photography  was  one  which  would  have  very  important 
effects  on  the  future,  at  least  of  the  textile  industry.  In 
decorative  ail-  tin-  process  would  have  a  very  wide  field  of 
application,  ami  he  could  not  but  congratulate  the  authors 
upon  having  applied  their  invention  so  successfully  to  the 
specimens  before  them.  One  could  not  but  be  reminded 
by  this  paperof  the  classical  researches  of  Greville  Williams 
on  flic  cyanines,  and  it  was  a  matter  of  scientific  interest  — 
which    perhaps    Mr.    Green   might    see  fit   to  refer  to  in  his 
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reply  upon  the  discussion — to  determine  the  position  which 
the  diazotype  process  occupied  in  relation  to  those  researches 
and  to  the  ordinary  processes  of  photography.  Of  course 
the  two  things  were  not  on  the  same  level ;  but  there  was  a 
possible  practical  development  of  the  process  which  they 
would  do  well  not  to  overlook.  Those  who  were  interested 
in  the  duplication  of  machine  drawing  would  have 
recognised  in  the  admirable  specimen  shown,  ample  proof 
that  the  new  process  was  applicable  to  that  purpose  in  an 
equal  degree  to  the  well  known  ferrotype  process, 

Dr.  E.  Bourcarx  saiil  that  he  admired  the  process 
described  by  the  authors  exceedingly;  it  was  very  interesting, 
quite  novel,  and  would,  he  thought,  prove  to  be  very  useful. 
While  in  Mul house  last  autumn,  his  attention  had  been  drawn 
to  a  process  which  appeared  to  him  to  be  the  reverse  of 
that  described  by  Mr.  (Ireen,  the  printed  fabrics  being  quite 
devoid  of  colour  when  printed  by  night,  and  the  colours 
being  developed  in  a  few  seconds  on  exposing  them  to 
daylight.  He  had  looked  into  the  Journal  of  the  Society  of 
Mulhouse  hoping  to  find  a  full  description  of  that  process, 
but  without  success.  In  September  1889,  however,  a  note 
appeared  in  which  the  materials  employed  were  described  as 
diazosulphonie  bases  upon  which  phenols  acted.  It  seemed 
that  the  fabric  was  prepared  with  phenols,  and  was  then 
printed  with  a  mixture  of  the  base  with  nitrite  of  soda, 
hydrochloric  acid  and  ice.  But  the  fabric  was  colourless 
until  exposed  to  the  light.  Paper  printed  in  this  way,  when 
placed  in  the  camera  of  a  photographic  apparatus,  gave  very 
sharp  photos.  The  process  now  before  them  was  entirely 
different.  In  that  case  they  had  a  colouring  matter, 
primuline,  which  when  combined  with  phenols  was  capable 
of  giving  an  immense  variety  of  colours.  The  base, 
primuline,  before  combination  with  the  phenols,  was  yellow, 
and  its  colour  would  fade  very  quickly  in  light  ;  but  it 
appeared  to  be  protected  from  the  destroying  action  of  the 
light  by  the  phenols.  There  were  some  other  colouring 
matters  which  also  faded  very  quickly  on  exposure  to  light. 
Some  eosine  exposed  by  him  to  sun  rays  was  completely 
destroyed  in  110  minutes,  and  in  3V  minutes  a  distinct 
decolourising  effect  was  produced  by  the  sun.  He  had 
heard  of  other  colouring  matters  which  were  still  more 
fugitive,  quinoline  blue,  for  instance.  In  the  case  of 
primuline,  however,  although  it  was  a  colour  which  faded  in 
the  light,  it  could,  as  he  had  said,  be  protected  from  fading 
quickly  away  through  the  light,  by  combination  with 
phenols  into  diazo  compounds,  and  it  then  became  quite  as 
fast  as  must  aniline  colours  of  the  best  kind  ;  he  even  had 
noticed  that  azo  colours  were  much  less  sensitive  to  the 
action  of  light  than  aniline  or  phenol  colours.  He  had  had 
experience  of  another  substance  which  had  the  same 
properties.  It  was  a  compound  used  for  obtaining  positive 
copies  of  designs  for  engineering  purposes.  A  sheet  of 
white  paper  was  painted  with  a  mixture  of  perchloride  of 
iron  and  tartaric  acid.  It  was  allowed  to  dry  in  darkness, 
and  on  then  being  exposed  to  the  light  with  the  Chinese  ink 
drawing  upon  it,  the  colour  faded  except  where  it  was 
protected  by  the  ink.  The  design  thus  produced  was  then 
fixed  by  immersing  the  paper  in  a  solution  of  gallic  acid. 
He  had  used  the  process  for  producing  drawings  of  such 
delicate  objects  as  the  wings  of  insects,  and  had  found  it  to 
answer  admirably.  In  conclusion,  it  appeared  to  him  that 
primuline  might  be  very  usefuliy  employed  as  a  standard 
for  measuring  the  amount  of  light  obtainable  in  a  room. 
For  example,  if  an  architect  had  to  build  a  workshop  in 
which  a  certain  amount  of  light  was  required,  by  means  of 
this  primuline  he  might  obtain  a  photograph  which  would 
prove  whether  or  not  he  had  satisfied  the  conditions  required 
of  him.  lu  fact  he  had  seldom  listened  to  a  paper  of  so 
novel  and  interesting  a  character,  and  so  well  givcu. 

Hi.  ( '.  1!.  Alder  Wright  had  listened  with  the  greatest 
interest  to  about  two-thirds  of  the  valuable  paper  just  read, 
and  deeply  regretted  that  he  had  missed  the  first  portion  of 
it.  Perhaps,  in  consequence  of  that  omission,  there  weie 
One  or  two  points  which  led  him  to  inquire  whether  the  last 
speaker  was  right  in  supposing  that  it  was  the  primuline 
itself  which  was  acted  upon  by  light,  or  whether  it  was  not 
the  diazo  compound  thereof.     He  had  gathered  that  it  was 


the  diazotised  primuline  which  was  affected  by  light,  and 
one  proof  of  that  would,  he  thought,  have  been  afforded  by 
tin  experiment,  which  the  lantern  did  not  allow  them  to  see, 
in  which  the  nitrogen  was  to  be  eliminated  under  the  influence 
of  light.  As  regarded  the  technical  uses  of  the  process, 
there  could  be  no  doubt  that  there  existed  a  large  number  of 
ways  in  which  such  matters  could  be  successfully  employed. 
Notwithstanding  which,  the  question  occurred  to  him  whether 
in  this  country  the  amount  of  actinic  rays  available  during 
the  year  was  sufficiently  large  to  enable  the  process  to 
compete  with  more  sunny  climates  in  an  industry  which 
required  that  particular  sort  of  mechanism  to  bring  about 
the  necessary  reactions.  If  some  cheap  form  of  chemical 
could  be  found  which  would  produce  the  necessary  alteration 
of  the  diazo  compound,  that  might  enable  us  to  compete 
with  other  nations  more  favoured  in  the  matter  of  sunlight. 
The  process  would  then  become  more  or  less  analogous  to 
the  old  style  of  discharge  process,  the  operations  of  which 
were  effected  by  chemical  reagents  rather  than  by  light. 
With  regard  to  the  use  of  inorganic  substances  for  bringing 
about  such  reactions,  he  would  point  out  that  iron  was  not 
the  only  metal  available.  Several  other  metals  were  known 
— more  expensive,  perhaps — which,  from  experiments  made 
with  them,  appeared  to  present  at  least  the  possibility  of 
useful  application  in  that  direction.  Some  of  the  compounds 
of  the  rarer  metals — for  instance,  tungsten,  molybdenum, 
perhaps  even  vanadium — were  capable  of  being  acted  upon 
by  light,  and  when  subjected  to  the  action  of  developers  of 
an  organic  character,  were  capable  of  giving  prints  somewhat 
similar  to  those  given  by  the  ferrotype  process.  Some 
experiments  in  that  direction  were  at  present  being  made  in 
his  own  laboratory  by  Dr.  Leon,  who  was  unfortunately 
prevented  by  illness  from  attending  that  meeting  and  giving 
the  Society  some  information  on  the  subject  so  far  as  he 
had  gone  into  it.  The  peculiarity  that  struck  him  most  in 
this  peculiar  method  of  dyeing,  from  the  chemical  point  of 
view,  consisted  in  the  complexity  of  the  fundamental  sub- 
stance, primuline,  if  the  gigantic  formula  written  on  the 
blackboard  was  to  be  regarded  as  representing  its  constitu- 
tion. When  the  body  became  diazotised,  it  was  the  XH; 
group  which  was  affected, and  not  the  other  nitrogen  atoms. 
He  would  like  to  ask,  therefore,  whether  the  authors  possessed 
any  information  as  to  the  nature  of  the  chemical  change 
which  light  produced  on  the  diazotised  body.  He  understood 
that  nitrogen  was  evolved,  and  that  suggested  that  the  com- 
pound was  analogous  to  the  earlier-discovered  diazotised 
bodies,  which  had  not  infrequently  been  the  source  of  very 
uncomfortable  explosions.  The  late  Dr.  Peter  Griess  had, 
he  believed,  been  the  victim  of  several  accidents  whilst 
investigating  the  properties  of  that  class  of  compounds.  He 
would  like  to  ask,  therefore,  whether,  if  a  large  quantity  of 
the  material  was  being  acted  on,  the  evolution  of  nitrogen 
was  likely  to  be  so  considerable  and  so  sudden  as  to  generate 
such  a  pressure  as  would  lead  to  that  violent  expansion 
which  in  popular  language  was  called  an  explosion. 

Mr.  John  Spilleb  said  that  when,  about  two  years  ago, 
Mr.  Green  gave  an  account  of  his  then  newly-discovered 
base,  primuline,  he  had  but  an  imperfect  idea  of  the 
alterable  nature  of  that  substance  when  exposed  to  light  in 
a  diazotised  condition.  That  property  had  hitherto  been 
regarded  as  an  obstacle  to  the  use  of  the  substance  as  a 
colouring  matter.  Hut  in  the  hands  of  .Mr.  (ireen  it  had 
become  one  of  its  prime  qualifications,  constituting  it  a 
photographic  agent  by  the  use  of  which  they  could  obtain 
the  effects  of  light  exposure  which  had  been  exhibited  to 
them  that  evening.  He  was  especially  interested  in  the 
production  of  the  blue  print  which  was  before  them,  as  it 
seemed  to  him  that  the  capability  of  producing  such  prints 
would  enable  the  process  to  compete  directly  with  the 
ferro-prussiate  process  which  was  so  much  in  vogue  as  a 
means  of  reproducing  engineers'  mechanical  drawings.  The 
use  of  Mr.  Green's  new  material  would  certainly  run  that 
process  very  closely;  and  if  the  results  obtained  by  it  were 
as  permanent  as  Mr.  Green's  experiments  (and  in  a  smaller 
measure  his  own)  gave  them  every  reason  to  expect,  they 
would  have  not  only  a  radically  new  process,  but  one 
possessing  advantages  which  could  not  be  overlooked  in 
comparing  it  wnjh  other  methods  now  in  use. 
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Mr.  T.  Bolas  wished  to  point  out  that  from  a  photo- 
grapher's point  of  view  one  of  the  first  questions  that  would 
arise  with  regard  to  the  new  process  would  be  its  permanency. 
He  was  former!}  employed  in  a  carbon  printing  works,  and 
had  had  a  great  deal  to  do  with  the  testing  of  pigments  for 
use  in  the  so-called  carbon  printing  process.  No  doubt  the 
members   were   aware    that    ordinary    carbon    prints    were 

produced  from  a  mixture  of  earl as  a  base,  toned  down 

by  certain  pigments  (generally  indigo  and  alizarine  lake 
containing  an  excess  of  iron  or  alumina).  The  ordinary 
method  of  testing  a  pigment  for  carbon  printing  consisted 
in  exposing  a  print  prepared  from  it  in  a  high  place  and 
inclined  a  little  to  the  south,  so  as  to  get  the  full  benefit  of 
the  light.  If  at  the  end  of  so  short  a  time  as  si\  months 
of  summer  light  the  lighter  tones  showed  any  signs  of 
tailing,  the  mixture  was  at  once  rejected.  Mr.  Spider 
seemed  to  him  to  speak  somewhat  doubtfully  of  these  prints 
in  saying,  if  the  results  were  as  permanent  as  Mr.  Green's 
experiments,  and  in  a  smaller  measure  his  own,  gave  them 
reason  to  expect.  With  a  view  of  testing  their  permanency, 
he  had  prepared  a  few  prints  by  means  of  the  primnline 
methods  (including  Feer's)  some  weeks  ago,  and  had 
exposed  them  iu  a  high  place,  intending  to  have  them  there 
till  the  summer  end"  of  the  season,  lint  he  happened  to 
look  at  them  two  days  after  placing  them  out  to  the  light, 
and  was  surprised  to  find  indications  of  fading  in  the 
lighter  tone-.  It  would  be  interesting  to  know  how  far  the 
prints  before  the  meeting  had  been  fairly  tested  for  light, 
because  from  the  photographer's  point  of  view,  a  print 
which  would  fade  by  six  months'  exposure  to  summer  light 
would  be  out  of  the  question  for  practical  use.  When  the 
matter  was  under  discussion  at  a  meeting  of  the  Photographic 
Society,  Mr.  Spiller  mentioned  some  tests  which  he  had  made, 
but  he  did  not  understand  him  to  state  what  length  of 
exposure  he  had  given.  It  would  be  interesting  to  have 
some  information  on  that  point  from  him ;  and  Sir.  Green 
might  possibly  be  able  to  add  something  also,  though  he 
feared  that  the  process  had  not  been  known  sufficiently 
loii"  for  thorough  tests  to  be  made.  In  the  declining  light 
of  autumn,  a  few  months'  exposure  was  hardly  equivalent 
to  a  few  weeks  in  the  early  part  of  the  summer.  He  had 
with  him  two  prints  that  had  been  exposed  for  a  week, 
one  developed  with  a-naphthylamine,  and  the  other  with 
orcin,  which  gives  a  colour  very  like  that  of  resorein.  It 
would  be  seen  that  where  the  prints  were  not  covered  with 
paper  the  intensity  had  been  very  much  reduced — so  much 
that  in  the  case  of  half-tone  the  lighter  tints  would  be 
entirely  gone. 

Mr.  A.  H.  Ati.kn  wished  to  know  whether  the  diazotised 
primuline  was  insoluble  in  water,  and  the  product  of  its 
decomposition  by  light  soluble.  If  it  were  soluble  in  water, 
Mr.  Green  ought  to  be  able  to  dissolve  it  out  in  a  pure  form, 
sufficiently  pure,  at  any  rate,  to  enable  him  to  ascertain  its 
nature.  He  would  suggest  that  that  should  be  done,  if  he 
was  right  in  his  supposition. 

Mr.  1).  Howard  wished  to  call  the  attention  of  the 
authors  to  a  point  which  might  be  worth  their  consideration. 
He  would  suggest  that  they  should  ascertain  how  far  the 
photographic  power  of  their  substance  was  isochromatie. 
If  it  were  a  true  isochromatie  agent,  provided  one  could 
get  a  negative  which  would  give  even  one  print,  it  would 
he  valuable,  because  it  would  be  possible  to  reproduce 
further  copies  from  that  with  other  more  permanent  agents 
which  diil  not  themselves  possess  the  advantage  of  being 
isochromatie.  The  progress  already  made  in  isochromatie 
photography  encouraged  one  to  follow  up  any  possible  lead 
in  that  direction. 

Mr.  John  Spiluek  remarked  that  in  his  previous 
comments  on  the  process  before  the  meeting  he  had 
spoken  only  of  the  researches  of  Mr.  Green,  accidentally 
overlooking  for  the  moment  that  Messrs.  Cross  and  Bevan 
were  associated  with  him  in  the  matter.  He  should  of 
course  have  spoken  of  the  new  method  as  the  work  of 
Messrs.  Cross,  Bevan.  and  Green. 

Mr.  \V.  E.  Fiiii:sK-Gi;]:!'N  said  that  since  the  authors 
had  brought  their  discovery  before  the  Photographic  Societj  , 


he  had  made  some  experiments  on  it,  oue  of  the  results  of 
which  was  to  prove  that  the  process  was  more  sensitive  if 
nitrite  of  silver  were  used  instead  of  nitrite  of  sodium. 
With  regard  to  spectrum  work,  he  had  found  that  the 
green  band  was  acted  on  more  than  any  other.  He  regarded 
the  process  as  extremely  valuable,  lint  would  like  to  see  an 
improvement  made  in  it  in  the  direction  of  substituting  a 
white  background  for  the  present  yellow  oue.  If  that 
could  be  done  the  application  of  the  process  might  he 
extended  to  the  illustration  of  hooks  and  papers. 

Mr.  A.  G.  Green,  in  reply  to  the  Chairman's  inquiry  as 
to  whether  there  was  any  similarity  in  the  constitution  of 
the  two  bodies  cyanine  and  primuline,  said  that  there  was 
very  little  resemblance.  In  a  sense,  of  course,  there  was  a 
connexion,  cyanine  being  a  quinoline  derivative  and  primu- 
line being  distantly  related  to  the  quinoline  series.  lie  did 
not  think  that  the  sensitiveness  to  light  was  due  to  the 
primuline  radicle  itself,  hut  rather  that  the  primuline 
provided  the  means  of  tixing  an  amido  compound  on 
animal  or  vegetable  fibres,  and  in  that  way  enabled  the 
diazo  compound  to  become  sensitive.  His  experience  was 
that  when  so  applied,  or  when  in  conjunction  with  gelatin, 
nearly  all  the  diazo  compounds  were  sensitive  to  light, 
however  little  they  might  possess  that  property  when 
separate  from  the  fibre  or  the  gelatin.  If  one  took  some 
primuline,  and  smeared  it  over  paper  it  would  take  hours 
to  decompose  completely ;  whereas  if  the  same  paper  were 
dyed  with  it  it  could  be  decomposed  by  sunshine  in  one  or 
two  minutes.  He  was  well  acquainted  with  the  process 
referred  to  by  Dr.  Bourcart.  It  was  known  as  Feet's 
process,  and  was  applicable  to  any  diazo  compound.  But 
it  gave  a  totally  different  reaction  to  that  which  he  had 
described,  because  it  was  a  constructive  process,  the  azo 
colour  being  formed  by  the  light,  and  not  decomposed  by 
the  light  as  in  the  case  of  primuline.  Dr.  Wright  had 
inquired  whether  it  was  the  diazo  compound  of  primuline 
or  the  primuline  itself  which  was  decomposed  by  light. 
He  was  quite  right-in  supposing  that  it  was  the  diazo 
compound  which  was  affected.  Primuline  itself  would  stand 
exposure  to  sunlight,  certainly  for  several  days.  It  did  change 
slightly  by  exposure  to  light,  but  so  did  most  colouring 
matters.  He  had  omitted  to  say  that  for  practical  purposes 
the  electric  light  would  have  to  be  used,  since  they  could 
not  depend  on  daylight  for  continuous  working.  They  had 
tried  printing  by  it  with  considerable  success,  and  with 
proper  arrangements  it  would  be  much  more  convenient  to 
use  it,  as  the  time  required  for  exposure  varied  considerably. 
With  regard  to  instability  of  diazo  primuline  to  heat,  the  diazo 
compounds  of  high  molecular  weight  were  not  very  unstable, 
even  wdien  existing  separately,  and  certainly  not  when  iu  a 
very  diffused  condition  on  the  fibre.  The  diazo  compound 
of  primuline  could  be  boiled  in  water  for  an  hour  with 
scarcely  any  decomposition,  whereas  diazobet...  no  would 
decompose  in  water  which  was  scarcely  warm.  Mr.  liolas 
had  inquired  about  the  stability  of  the  compound  to  light. 
That  was  a  point  upon  which  they  could  not  say  much  at 
present,  for  the  simple  reason  that  they  had  not  had  time  to 
thoroughly  test  it.  He  hardly  expected  that  diazo  prints 
would  be  equal  to  carbon  prints  in  that  respect.  At  the 
same  time  he  thought  that  the  degree  of  stability  would 
vary  under  different  conditions,  and  that  prints  would  be 
much  faster  to  light  on  gelatin  films  than  on  cotton.  The 
material  printed  upon  was  concerned  in  the  reaction  and 
greatly  affected  the  results.  It  also  made  a  difference  to  the 
stability  whether  the  compound  was  or  was  not  complete]] 
diazotised  and  developed.  If  the  development  were  weak 
the  colour  wotdd  he  unstable.  In  reply  to  Mr.  Allen's 
inquiry  about  solubility,  he  would  say  that  the  ground 
substance  was  perfectly  insoluble  and  could  not  ho  removed. 
They  had  tried  to  remove  it  SO  a-  to  get  a  white  ground, 
hut  had  been  Unsuccessful  SO  far.  Though  the  yellow  hack 
was  in  many  respects  artistic,  it  would  he  useful  to  he  aide 
to  have  a  white  ground;  and  on  silk  they  could  nearly 
obtain  it  by  using  the  sulphonic  acid  of  dehydrothiotoluidine, 
the  diazo  compound  then  leaving  a  nearly  colourless  hack- 
ground  when  decomposed  by  light.  They  had  not  tried  any 
experiments  in  using  primuline  for  obtaining  isochromatie 
plates;  but  he  believed  that  such  experiments  were  being 
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made  by  one  or  two  gentlemen.  He  was  much  interested 
by  Mr.  Friese- Green's  statement  that  silver  nitrite  gave  a 
more  stable  product  than  sodium  nitrite.  He  would  not 
have  expected  that  the  nitrite  would  make  any  difference,  as 
an  acid  was  present.  Hut  the  reaction  had  been  so  little 
studied  as  yet  that  it  was  quite  possible  that  many  things 
would  turn  up  with  respect  to  it  of  which  they  were  ignorant 
at  present. 
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THE  PERMANENCY  OF  CREOSOTING  AGENTS. 

BY    FRANKLIN    S.    CLARK,    PH.D. 

In  America,  the  processes  of  preserving  wood  have,  up  to 
the  present  time,  been  confined  more  especially  to  the 
treatment  of  timber  exposed  to  the  ravages  of  sea-worms. 

The  impregnation  of  railroad  ties,  such  an  important 
part  of  the  work  in  European  countries,  is  here  a  matter  of 
secondary  importance,  since  the  easy  access  which  American 
railroad  companies  have  hitherto  had  to  inexpensive  wood 
has  led  to  the  replacement  of  ties  in  preference  to  the 
expensive  methods  incurred  by  an  artificial  treatment. 

The  present  indications  arc.  however,  that  many  of  the 
roads  over  whose  lines  the  price  of  the  timber  has  been 
enhanced  by  cutting,  will  gradually  resort  to  some  method 
of  preservation. 

The  selection  of  process  and  principle  in  the  American 
treatment  is  therefore  primarily  directed  to  the  conditions 
necessary  to  protect  timber  from  the  attacks  of  sea-worms, 
so  distinctive  to  all  wooden  structures  exposed  in  the  waters 
of  the  South  Atlantic,  Gulf  and  Pacific  coasts  of  the  United 
States,  as  well  as  the  sea-coasts  farther  south. 

Experience  has  shown  that  wood  that  has  been  rendered 
invulnerable  against  the  ordinary  processes  of  decay  will,  in 
these  exposures,  fail,  and  that  only  by  combining  the  most 
efficient  process  and  preserving  agent  may  the  wood  be 
expected  to  remain  uninjured. 

Notwithstanding  the  low  price  of  timber  and  the  com- 
paratively high  cost  of  the  prepared  material,  American 
engineers  have  been  compelled  to  resort  to  some  methods  of 
preserving  sea  structures  exposed  to  the  attacks  of  the 
teredo  and  limnoria. 

Examinations  made  upon  the  various  agents  which  had 
found  favour  in  Europe  for  preserving  wood  has  shown  that 
the  greater  number  of  these  are  not  adapted  for  the 
treatment  of  wood  to  be  exposed  in  sea-waters. 

Thus  of  the  four  more  prominent  agents  of  wood  treat- 
ment literature,  copper  sulphate,  zinc  chloride,  mercuric 
chloride,  and  dead  oil,  the  latter  alone  has  been  extensively 
adopted  in  American  practice. 

Of  the  objections  which  have  been  offered  against  the 
metallic  salts,  none  is  so  vital  as  that  founded  upon  their 
ready  solubility  in  water,  the  insolubility  of  the  agent  now 
being  recognised  as,  perhaps,  of  more  importance  than  the 
antiseptic  power  of  the  body  itself.  Consistent  with  this 
view  the  metallic  salts  are  no  longer  used  for  the  preserva- 
tion of  wood  used  in  salt  water,  but  in  their  place  we  find 
the  oily  products  resulting  from  the  destructive  distillation 
of  bodies  capable  of  yielding  creosote. 

A  reference  may  here  Vie  made  to  the  ill-appropriated 
name  creosote,  as  applied  to  the  heavy  fraction  of  coal  tar. 
It  has  been  stated  that  true  creosote  has  never  been  used 
for  the  treatment  of  wood  autiseptically.  As  will  be  seen 
from  this  communication,  the  oily  products  resulting  from 
the  destructive  distillation  of  wood  are  extensively  used  in 
America  for  creosoting  work,  and  as  the  oil  is  used  and 
sold  under  the  name  wood  creosote  oil,  or  creosote  oil,  there 
is  a  possibility  of  rendering  the  name  ambiguous  in  trade 
as  well  as  in  technical  literature. 

Fortunately,  the  heavy  oil  or  creosote  oil  of  the  English 
works  is  in  America  more  commonly  called  dead  oil.  Since 
chemistry  has  conferred  the  name  creosote  upon  certain 
constituents  of  wood  tar,  it  is  but  rational  that  this  name 
should  be  applied  to  the  oil  containing  the  true  creosote. 


Wood  creosote  oil  is  the  principal  competitor  of  the  dead 
oil  of  coal  tar  in  the  United  States. 

In  Dr.  Lunge's  "  Distillation  of  Coal  Tar,"  we  read,  "  For 
preserving  wood,  coal  tar  was  recommended  as  early  as 
1799  by  Le  Bon,  but  for  this  purpose  it  is  inferior  to  wood 
tar,  which  even  now  is  exclusively  used  in  shipbuilding. 
Wood  tar  penetrates  more  deeply  into  the  pores  of  the  wood, 
covers  it  with  a  coherent  coat,  and  the  preservative  action  of 
its  phenols  is  assisted  by  its  paraffin." 

Dr.  Ch.  Heinzerling,  while  admitting  the  high  price  of  the 
tar  from  wood,  declares  it  to  be  uniformly  the  best  tar  for 
impregnating  wood.     (Die  Conservirung  des  Holzes.) 

The  mechanical  difficulties  attending  the  use  of  wood  tar 
in  the  creosoting  cylinder  have  precluded  its  use  on  n  large 
scale,  but  these  difficulties  are  not  encountered  when,  instead 
of  the  crude  tar,  we  used  the  wood  creosote  oil  resulting 
from  the  dry  distillation  of  the  long-leaved  pine,  Pinus 
palustris,  of  the  South  Atlantic  and  Gulf  States. 

A  detailed  description  of  tin-  manufacture  of  this  oil 
appeared  in  the  School  of  .Mines  (Quarterly  for  January  1888 
(this  Journal,  1888,497),  and  only  a  general  description  will 
be  necessary  here. 

The  basis  of  the  operations  is  the  long-leaved  pine  now 
much  used  for  constructive  purposes  in  engineering,  but. 
more  familiarly  known  as  the  source  of  the  turpentine  of 
commerce. 

The  tree  as  it  stands  in  the  forest  is  first  tapped  for 
turpentine;  this  operation  extending  over  several  years,  or 
until  no  considerable  quantity  of  the  volatile  oil  is  obtained, 
and  the  blazed  surface  is  covered  with  rosin.  Such  trees 
are  then  abandoned  by  the  turpentine  producer,  and  as  they 
stand  in  the  forest  become  year  by  year  more  resinous. 
These  trees  are  now  in  a  condition  suitable  for  the  retorting 
process,  ami  after  felling  and  cording  the  wood  is  drawn  to 
the  river  bank  anil  by  flats  taken  to  the  cities  where  the 
creosoting  works  are  located. 

At  the  present  time  there  are  in  the  United  States  three 
works  at  which  timber  is  impregnated  with  wood  creosote 
oil,  but  otherwise  by  the  ordinary  process  of  heat,  vacuum, 
and  pressure.  These  works,  situated  at  Wilmington,  N.C., 
(  harlcston,  S.C.,  and  Fernandina,  Flo.,  carry  on  the  process 
of  oil  manufacture  as  well  as  treating  timber.  Work  is  done 
with  dead  oil  if  the  contract  calls  for  it. 

The  practice  at  the  Wilmington  works  is  representative 
of  the  industry  as  carried  on  in  the  United  States  and  will  be 
given  here  in  brief. 

The  oil  plant  consists  of  20  retorts  having  a  charging 
capacity  of  four  cords  each.  A  cord  is  a  pile  of  wood 
4  ft.  broad,  4  ft.  high,  and  8  ft.  long.  A  bushel  fills 
1  '2836  cub.  ft.  The  apparatus  may  be  of  any  of  the  ordinary 
types  used  by  the  wood  distiller. 

The  products  are  collected  in  two  portions,  a  light  oil 
(and  water)  having  a  sp.gr.  0*875 — 0-97">,  and  a  heavier 
oil  (with  pyroligneous  acid)  or  second  running  having  a 
sp.gr.  of  0-975 — 1  "045.  The  latter  is  separated  (by  gravity) 
from  the  wood  acid  and  held  for  further  treatment.  The 
light  oil,  after  the  separation  of  the  water,  is  subjected  to 
successive  distillations  with  caustic  soda  solution,  there 
resulting  thereby  a  colourless  hydrocarbon,  which  (under 
the  name  "  palustrine  ")  is  used  as  a  substitute  for  spirits  of 
turpentine,  and  a  residue  of  soda  creosote  which  is  added  to 
the  second  running  mentioned  above. 

The  addition  of  the  soda  creosote  to  the  heavier  product 
of  the  retorts  effects  the  neutralisation  of  the  acetic  acid 
contained  in  the  latter  to  an  important  extent,  anil  enriches 
the  oil  by  the  addition  of  creosote  and  other  heavy  bodies. 
Much  objection  has  been  urged  against  dead  oil  on  account 
of  the  corrosive  action  of  its  phenols  upon  the  lead  sheathing 
of  elect  lie  cables  in  cases  where  the  conduits  have  been 
creosoted. 

The  wood  creosote  oil  has  the  same  effect  if  the  acetic  acid 
is  not  neutralised. 

After  the  soda  creosote  treatment  Hie  oil  is  allowed  to 
settle  and  the  acetate  of  soda  drawn  off.  The  oil  is  now 
washed  with  water  to  remove  any  soluble  matter,  anil  after 
settling  forms  the  wood  creosote  oil,  which  i--  tin-  subject  of 
this  communication. 

The  acid  resulting  from  the  distillation  is  utilised  in  the 
manufacture  of  methylic  alcohol  and   pyrolignite  of   iron. 
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The  charcoal  is  used  for  fuel  under  the  retorts,  and  tie 
wood  pas  has  found  application  in  heating  tin-  strain  boilers 
of  the  refining  works.  The  charcoal  is  of  too  inferior 
quality  to  be  used  in  smelting. 

By  utilising  the  by-products  as  described,  the  wood 
creosote  oil  may  be  made  at  a  lower  price  than  the  dead  oil 
is  sold  in  the  I  Hit.  d  States. 

Analyses  of  the  soda  creosote,  second  running,  and  wood 
creosote  oil  gave  the  following  percentages,  by  weight,  of 
the  different  constituents  at  50    V. : — 


Water 

[tidiflercnt   oil    (distilling    under 

534    F) 

Crude  creosoi 

Heavy  oil  (distilling  above  531   F.) 
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Coke 
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The  second  running  examined  was  an  average  sample 
taken  from  10  cords  of  wood  in  ordinary  operation;  the 
soda  creosote  and  wood  creosote  oil  were  taken  from  the 
working  tanks  of  the  creosoting  works.  The  analysis  was 
made  by  distilling  the  oils  to  dryness  in  a  cylindrical 
wrought-iron  still  (substantially  the  same  as  that  represented 
in  Dr.  Lunge's  "  Distillation  of  Coal  Tar")  having  a  charging 
capacity  of  9  gallons  (231  cubic  inches). 

Temperatures  were  taken  at  even-  per  cent,  by  volume  of 
the  distillate. 

The  indifferent  oil  is  the  light  oil  which  remains  after 
treating  the  fraction  distilling  under  534°  F.  with  a  1-21 
solution  of  can-tie  soda.  It  is  unaffected  by  the  latter.  The 
crude  creosote  was  separated  by  practically  the  same  process 
as  followed  by  Sir  Frederick  Abel  with  dead  oil,  the  fractions 
below  and  above  b"M'  F.  both  being  treated  with  the  caustic 
soda  solution. 

The  loss  is  mostly  due  to  a  non-condensable  gas,  ami  in 
this  respect  the  distillation  differs  markedly  from  that  of 
dead  oil  of  coal  tar,  the  loss  in  the  latter  case  being  com- 
paratively small.  The  loss  in  the  wood  creosote  oil  is  due 
to  the  high  temperature  necessary  to  bring  the  heavy 
fractions  over  from  the  still,  sonic  of  the  oils  being 
decomposed  at  the  temperature  of  distillation. 

Some  idea  of  the  uniformity  of  wood  creosote  oil  may  be 
obtained  from  oil  produced  under  different  conditions  from 
that  given  above.  The  oil  in  question  was  obtained  from 
South  Carolina  wood  as  distilled  in  a  one-cord  retort  at  the 
(  harlcston  works  and,  not  having  received  any  addition  of 
soda  creosote,  corresponded  to  the  second  running  of  the 
North  Carolina  oil.  Determinations  were  made  in  a 
oil-gallon  still,  and  the  following  results  were  obtained  from 
an  average  of  many  analyses  :  — 

Percent, 
by  Weight. 

Wilier .V.I7 

Indifferent  oil 15*53 

Crude  creosote if  32 

Heavy  oil  and  wax 42'76 

Coke iron 

Loss 16'43 

100-00 


The  distillates  at  600°  F.  were  45-48  and  37  ■  10  per  cent. 
by  volume  respectively.  The  above  results  show  a  con- 
siderable loss  of  heavy  oil  and  wax  (due  probably  to  the 
still  treatment ),  but  otherwise  the  results  are  close  when  we 


consider  the  different  conditions  under  which  the  tests  were 
made  and  the  usual  inaccuracies  connected  with  this  kind 
of  analysis. 

The  creosoting  plant  proper,  wherein  the  wood  creosote 
oil  described  is  used,  does  not  differ  essentially  from  the 

works  where  dead  oil  i-  exclusively  used. 

There  are  four  creosoting  c\  linders,  66,  75, 88,  and  100  feet 
long,  the  diameter  of  each  being  six  feet.  Tin-  process 
consists  in  submitting  the  wood  to  heat,  vacuum,  and  oil 
pressure,  each  one  of  these  steps  requiring  the  most 
thorough  execution,  especially  when  green  wood  is  under 
treatment.     The  first  operation  is  but  an  artificial  seasoning 

effected  by  passing  superheated  steam  through  closed  pipe- 
in  the  cylinder  and  thus  drying  the  wood  by  a  gradually 
applied  radiant  beat. 

Simultaneous  with  the  diving  operation  the  vacuum  pump 
is  put  on  and  kept  at  26  inches  of  mercury  until  the  wood 
is  considered  to  lie  in  a  condition  favourable  to  a  thorough 
impregnation  with  oil. 

The  heat  and  vacuum  process  varies  with  the  kind  and 
Condition  of    the  wood  to    be  treated,  but    i-  Seldom  kept   up 

for  a  greater   period   than  24  hours.      In    this   operation  the 

albuminous  constituents  of  the  wood  an agulated  and  the 

moisture  removed,  partly  in  the  vaporous  and  partly  in  the 
liquid  condition.  When  the  drying  process  is  complete, 
the  oil,  heated  to  120°  F.,  is  pumped  into  the  cylinder,  the 
vacuum  pump  running  until  the  cylinder  is  charged  to  the 
finish.  The  pressure  pump  is  now  used  to  lill  the  remaining 
-par,-  and  e\eti  the  pressure  accessary  for  a  complete 
impregnation. 

One  of  the  most    important  advantages  of   the  creosoting 

process   is  in   rendering  the    less   durable   sap  n I-   more 

permanent,  when  exposed  to  deteriorating  influences,  than 

the  best  heart  w 1.      The    balder  grades  of   wood  need  lie 

treatment  less  and,  in  fact,  are  less  perfectly  treated. 
Practically  the  oil  cannot  be  injected  into  heart  wood. 

The  more  sap  wood  in  a  piece  of  timber  the  better  suited 
is  the  latter  tor  creosoting  purposes  and  the  more  likely  to 
resist  the  sea-worms.  The  pecuniary  saving  resulting  From 
the  treatment  of  sap  wood  is  well  presented  in  Dr.  Hcinzcr- 
ling's  "Die  Conscrvirung  des  llol/cs."  The  wood  more 
generally  treated  in  the  Southern  States  for  piles  to  be  used 
in  salt  water  is  the  Pinuf  tada  or  loblolly  of  the  mills.  A 
loblolly  pile,  'j  in.  x  l6in.  x  :'.j  in.  recently  creosoted  with 
dead  oil,  showed  oil  5',  in.  deep  at  the  mid-section  of  the 
stick.  A  piece  of  good  heart  wood  similar  to  the  above 
would  probably  show  oil  uot  more  than  one-eighth  of  an 
inch.  In  considering  the  properties  of  the  oils  used  in 
ereo-oting  work  it  is  well  to  examine  tin-  views  now  held 
regarding  creosote  oils.  As  already  mentioned,  antiseptic 
salts  first  tried,  failed  with  timber  exposed  to  sea-water. 
The  cause  of  the  failure  is  attributed  to  the  solubility  of  tin- 
salts  or  their  albuminoid  compounds. 

Dead  oil  soon  replaced  them  and  on  account  of  its  com- 
parative insolubility  has  found  extended  application  in 
marine  work. 

The  use  of  dead  oil,  and  especially  the  heavier  grades  of 
this  oil,  has  been  an  acknowledgment,  on  the  part  of 
engineers,  of  the  efficacy  of  the  mechanical  as  distinguished 
from  the  chemical  or  physiological  properties  of  wood- 
preserving  agents. 

The  insoluble  and  non-volatile  constituents  of  the  oils 
exert  a  physical  action  in  excluding  air  and  water,  and  in 
retaining  mechanically  tin-  bodies  which  would  otherwise 
In-  dissolved.  The  principle  here  involved  is  exerting  a 
strong  influence  upon  tin-  selection  of  dead  oils  at  the 
present  time,  the  heavy  (non-volatile)  insoluble  oils  meeting 
with  the  most  fa\  our. 

The  quantity  of  oil  lost  by  volatility  from  creosoted 
timber  is  much  greater  than  is  commonly  supposed,  and 
-inee  the  oil  which  has  been  lost  can  lie  of  no  service  to  the 
timber  when  used,  the  question  of  evaporation  of  oil  from 
treated  timber  becomes  a  matter  of  commercial  importance. 

The  cost  of  creosoted  timber  depends,  primarily,  upon 
the  quantity  of  oil  put  into  the  wood,  and  the  value  of  the 
treated  material  depends  upon  the  quantity  (if  the  valuable 
constituents  Which  remain  after  the  timber  has  been 
subjected  to  the  usual  ooiulitions  of  volatility  and  solubility, 
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The  element  of  volatility  affects  not  only  all  treated  timber 
used  on  land  but  also  that  which  is  destined  for  immersion 
in  salt  water. 

Timber  after  coming  from  the  cylinders  is  left  exposed  at 
the  works,  on  the  vessel  or  at  the  place  where  it  is  to  be 
used.  After  it  has  been  put  down,  the  portion  between 
high  and  low  water  is  exposed  to  conditions  favourable 
to  the  evaporation  of  the  more  volatile  constituents. 

The  tests  made  on  the  volatility  of  the  wood  creosote 
oil  and  dead  oil  were  carried  on  throughout  by  treating 
samples  of  Pinus  tteda  which  had  been  deprived  of  their 
moisture  by  heating  in  a  (steam)  dry  kiln  at  a  temperature 
of  180°  P.  for  five  days. 

The  first  determination  of  loss  by  evaporation  was  made 
by  a  heated  immersion  of  the  wood  samples  in  the 
respective  oils,  two  samples  of  wood  being  used  for  each 
oil  and  all  of  them  having  been  cut  from  the  same  stick  so 
as  to  insure  uniformity. 

The  four  oils  used  were  as  follows  :  — 

(1.)  Wood  creosote  oil  from  working  tank  and  a  good 
average  of  the  oil  used  iu  practice. 

(2.)  Dead  oil  from  one  of  the  New  York  dead  oil 
companies.  Represented  as  a  heavy  dead  oil  with  a  large 
percentage  of  naphthalene,  and  an  average  representing 
500  barrel  quantities. 

(X)  Dead  oil  from  the  same  company  as  (2).  Represented 
as  a  light  oil  with  a  small  percentage  of  naphthalene.  An 
average  like  (2). 

(4.)  Dead  oil  from  another  New  York  company.  Repre- 
sented as  an  average  as  sold  for  creosoting  work. 

The  above  samples  of  dead  oil,  con  aining  about  50  galls, 
cull,  were  heated  by  means  of  a  tight  steam  coil,  anil  after 
melting  and  mixing  to  secure  uniformity  they  were  analysed 
under  identically  the  same  conditions  as  the  wood  creosote 
oil. 

The  percentages  by  weight  at  50°  l'\  were  as  follows  : — 


Number  of  sample 

Writer  mechanically  contained.. 

Water  of  decomposition 

[nd  ifferenl  nil 

Crude  creosote 

Tar  acids 

Heavy  oil 

Wax  (paraffin  resin) 

Solid  bodies  (naphthalene,  &c.) 
Coke 
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And  by  volume: 
Distillate  under  631°  F. 

Distillate  under  600'  F. 

Residue  at  600°  F 
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The  high  percentage  of  coke  in  (4)  was  due  to  an 
insufficient  heat  at  the  end  of  the  distillation  and  decreases 
the  percentage  of  solids  for  this  sample. 

The  operation  of  treatment  was  carried  out  by  immersing 
two  prismatic  blocks  (as  described)  4  in.  x  4  in.  x  131  in. 
in  an  average  sample  of  each  oil.  The  data  involved  may 
be  condensed  as  follows  : — 


Number  of  sample 

1. 

2- 

3. 

4. 

Black 

Green 

Green 

Green. 

Tempera  tare  of  oil 

135°  F. 

131°  F. 

134°  F. 

145°  F. 

Oil   absorbed    per 
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11-62  11). 

Time  of  absorption, 
minutes  

Superfices  of  two 
blocks,  sq.  in. .. . 

Volume     of      two 
blocks,  cubic  in. 


Specific  gravity  of 
wood U'619 

Colour  of   treated  I 
win  id I  Black 


50 
487 
lls-6 
0-618 


07 

485 

415-3 

0-581 


120 

4110 

122-9 

0-056 


Olive  green '  Light  brown  Light  brown 


After  removing  the  samples  from  the  bath,  and  wiping  off 
the  excess  of  oil,  tiny  were  exposed  to  evaporation  in  a 
sheltered  room,  but  with  free  access  of  air.  The  samples 
wire  suspended  side  by  side,  and  the  weights  taken  daily 
during  the  first  10  weeks,  and  weekly  thereafter.  During 
the  first  19  days  each  set  lost  weight,  in  consequence  of  the 
natural  volatility  of  the  oil,  but  after  this  date  losses  or 
gains  were  found  to  occur  according  as  the  temperature  and 
humidity  of  the  atmosphere  varied. 

The  weekly  course  of  evaporation  at  the  end  of  30  weeks 
showing : — 


Number  of  sample 1.  2.  3.  I. 

Percentage  of  loss  of  the  oil  absorbed  15*32  :;2-.r,7  30-71  43-S2 
Ratio  of  loss  by  weight roil       2'12       2011       2'8S 

Ratio  of  loss  per  unit  of  surface '    1-00      2-13      2'fil       -'si 

i  I  I 

respectively.  Commercially  speaking,  these  figures  are 
very  significant.  From  them  it  is  seen  that  in  order  to 
have  12  lb.  of  oil  per  cubic  foot  remaining  in  the  timber 
after  'M  weeks  of  similar  exposure,  the  quantity  of  oil 
which  must  be  injected  will  be,  iu  the  place  of  12  lb.,  the 
following  quantities  : — 


Number  of  oil. 


Lb.  per  cubic  loot.... 


i 


14-17 


17-S0 


3.  4. 

17-32        21-35 


Not  an  inconsiderable  quantity  when  it  is  considered  that 
the  quantity  of  oil  injected  practically  determines  the  cost 
of  the  treated  timber. 

The  preceding  determinations  were  supplemented  by 
others  carried  out  under  the  conditions  involved  in  the 
usual  creosoting  process — heat,  vacuum,  and  oil  pressure. 

The  vacuum  was  carried  to  27  inches  of  mercury  and  tin- 
pressure  to  200  lb.  per  square  inch  or  less  as  the  oil  treated 
with  required. 

The  samples,  as  before,  were  obtained  from  several  of 
the  New  York  dead  oil  companies,  and  were  prepared  in 
the  manner  already  described.  The  wood  creosote  oil  was 
the  same  as  that  already  used.  The  three  dead  oil  samples, 
numbered  here  C,  7.  and  8,  showed  the  following  percentages, 
by  weight,  at  50"  F.  when  analysed  in  the  same  manner  as 
the  preceding  samples  : — ■ 


Solid  bodies  { 

IIM.| 

lltll 

ilenc)  . 

6. 

7> 

8, 

0-13 

1-31 

1-90 

17-51 

18-60 

31 -OS 

16-99 

9-30 

11-03 

32-83 

66-03 

5S'80 

116 

1-57 

111 

1-08 

3-10 

li-  17 

And  by  volume  : 
Distillate  under  534)°  F 

' 

100-00 

lOO'OO 

100-00 

OS -oo 
01 -co 
9-00 

85-00 

92-00 

8-00 

30-00 
.-,2-tlll 
4S-00 

1008 
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Tin.-  data  in  this  case  was  : 


5. 

0. 

7. 

8. 

Oil  injeofced  per  cubic  foot 

11-8 

10-8 

10-0 

wa 

Superficea  of  each  two  blocks  ... 

496 

196 

490 

490 

432 

432 

tS2 

432 

Specific  gravity  of  the  wood 

0-019 

0'605 

0-507 

1  0-588 

These     samples    were    exposed    to    a    .somewhat     higher 
(suminer)   temperature  than  the   preceding,  hut  otherwise 

in  the  same  manner.  After  an  exposure  of  eleven  weeks 
the  ratio  of  loss  calculated  to  the  unit  of  surface  was 
found  to  he  as  follows  :  — 


Number  of  sample  . 
Ratio  of  loss 


1  3- 

roo 

o. 

2-88 

7. 
2-84 

the  wooil  creosote  oil  again  being  taken  as  unity  on  account 
of  showing  the  least  loss. 

The  relative  volatility  of  the  corresponding  constituents 
of  the  wood  creosote  oil  and  dead  oil  was  obtained  by 
injecting  samples  of  wood  with  each  constituent  and 
determining  the  loss  in  weight  from  week  to  week.  The 
samples  of  wood  taken  were  the  same  in  size,  and  the 
exposure  was  simultaneous  with  that  of  the  crude  oils 
themselves. 

The  actual  losses  in  ounces  after  1 1  weeks  of  exposure 
are  as  follows:— 


No. 
of 
Oil. 


Constituent  used. 


Specific  01] 


Ratio  of 
Loss  Pel- 
Unit 
Surface. 


9. 

in. 
11. 
12. 
13. 
It. 
15. 


Indifferent  oil.  dead  oil 
Indifferent  oil,  wood  oil 

Refined  phenols 

Refined  creosote 

Crude  phenols 

Crude  creosote 

Naphthalene 


10.      Paraffin  resin  . 
17.      Heavy  oil 


Further  comparison  on  the  volatility  of  the  crude  oils 
and  their  constituents  were  made  by  exposing  equal  weights 
of  each  simultaneously  in  open  vessels,  the  surface  of 
exposure  being  the  same  in  all  cases.  Such  an  exposure, 
depending  as  it  does  upon  the  viscosity  of  the  oil  and 
other  considerations,  does  not  represent  the  conditions  at 
play  in  practice,  hut  confirms  the  general  results  which 
would  be  indicated  by  the  analysis  of  the  oils  and  which 
were  found  to  be  true  ou  exposing  the  treated  blocks. 

In  comparing  the  crude  oils  the  wood  creosote  oil  is  taken 
us  unity,  and  for  the  constituents  the  wax  or  paraffin  resin 
is  similarly  taken.     The  ratio  of  loss  was  found  to  be : — 


No.  nf  nil 

Ratio 


5. 
1-00 


1-84 


7. 
2-01 


1-09 


9. 
8-80 


No.  of  oil  , 

Untie  .... 


10.  IS. 

17 '.vi       15-78 


14. 
9'26 


15.  10. 

LVOV.         |  -1111 


17. 

i;ini 


The  absolute  percentage  of  loss  by  such  an  exposure  of 
1:2  weeks  was  found  to  be  l'Jl  and  1  ■  "i  for  the  wood 
creosote  oil  and  paraffin  resin  respectively. 

By  an  examination  of  the  daily  variation  in  weight  of 
the  four  wood  samples,  1,2,3,  and  4,  treated  by  simple 
iiiiuiersion,  it  was  found  that  the  dead  oils  not  only  showed 


the  losses  referred  to,  hut  also  wen'  found  to  have  sustained 
the  greatest  gains  during  days  of  great  humidity.  These 
results,  found  by  comparing  the  variation  for  each  day  with 
the  temperature  and  relative  humidity  for  that  day,  were 
found  to  be  quite  uniform.  This  was  further  confirmed 
by  exposing  the  four  samples  in  the  open  air  to  the  action 
of  rain,  dew,  and  sun-heat.  This  greater  susceptibility  to 
moisture,  on  account  of  evaporation,  offers  greater  oppor- 
tunities for  thi'  entrance  of  the  genus  of  destruction,  and 
thus  in  part  destroys  one  of  the  main  purposes  of  the 
CreoSOting  process  -the  rendering  of  wood  impervious  to  air 
and  water.  In  considering  the  data  here  presented  it  is 
obviously  necessary  to  compare  the  losses  by  evaporation 
in  each  constituent  with  the  quantity  of  that  constituent  in 
the  crude  oil  as  shown  by  the  analysis. 

Xo  absolutely  uniform  relationship  of  the  evaporative 
tendency  in  the  different  samples  could  be  looked  lor.  since 
there  are  probably  modifying  circumstances  at  work  in  the 
case  of  the  volatility  of  semi-solid  bodies  in  wood  which 
would  not  come  into  play  in  ordinary  cases  of  evaporation. 

In  the  case  of  the  comparative  solubilities  of  these  oils, 
which  the  writer  is  at  present  investigating,  these  disturbing 
conditions  again  eome  into  play  and  considerable  light  has 
yet  to  lie  thrown  upon  the  subject. 

Comparative  tests  as  to  the  immunity  of  these  oils  and 
their  constituents  from  the  sea-worms  are  now  being  made 
by  exposing  the  samples  here  described  at  places  on  the 
North  Carolina  coast,  where  ordinary  timber  is  destroyed 
very  quickly.  The  samples  exposed  were  those  treated  by 
immersion  (1  to  4),  those  treated  by  pressure  ( a  to  17  ),  and 
another  complete  series  of  crude  oils  and  constituents  which 
hive  not  beeu  exposed  to  evaporation. 

Works,  in  which  timber  treated  with  wood  creosote  oil  is 
exposed,  are  to  be  found  on  the  Atlantic,  Gulf  and  Pacific 
coasts  of  the  United  States,  and  at  the  eastern  terminus  of 
the  Panama,  and  of  the  Nicaragua  canal. 

The  oldest  authentic  record  of  timber  treated  with  this 
oil  and  exposed  where  the  teredo  and  liiuuoria  rapidly 
destroy  untreated  timber,  is  si\  years.  The  writer  has 
recently  examined  a  locality  at  the  mouth  of  the  (  ape  hear 
river,  where  piles  treated  with  wood  creosote  oil  have 
withstood  tile  attacks  of  the  worms  for  five  years.  The 
latter  is  three  miles  from  sea,  and  so  infested  with  the 
worm  that  common  one-inch  plank  is  destroyed  in  three 
months  and  unbarked  piles  in  two  years.  It  is  considered 
here  that  the  wharves,  though  not  sustaining  any  great 
weight,  need  to  have  the  piles  removed  every  two  years.  In 
one  case,  two  piles  treated  with  wood  creosote,  and  standing 
close  together,  after  having  been  driven  five  years  are 
still  perfectly  sound.  The  tincreosoted  tide  gauge  nailed 
to  the  piles  has  long  since  been  cut  off  to  high-water  mark. 

The  wharf  used  for  the  United  States  Custom  house  was 
built  of  both  ereosoted  (about  50  in  number)  and  tin- 
creosoted piles.  All  of  the  former  examined  by  the  writer 
were  sound,  while  the  untreated  piles,  in  ever)  ease. 
showed  the  presence  of  the  worm. 

That  timber  treated    with    tin'    wood    product    has    1 q 

entered  by  the  worm  is  an  unfortunate  fact,  though  the 
writer  bas  never  found  either  the  teredo  or  limnoria  in  any 
of  the  timber  he  has  examined.  Samples  sent  to  the 
laboratory  and  showing  evidence  of  the  worm  have,  as  in 
similar  eases  with  dead  oil,  been  evidence  of  the  efficacy  of 
the  oil,  for  in  all  such  cases  the  injured  wood  was  nearly 
white  and  showed  the  absence  of  oil,  while  pieces  taken  at 
the  same  time  from  adjacent  piles  were  uninjured. 

The  failures  of  ereosoted  timber  in  America  (whichever 
oil  may  have  been  used)  is  for  the  most  part  traceable  to 
the  use  of  heart  wood  or  wood  directly  from  the  river. 

An  insufficient  quantity  of  oil  is  also  a  great  source  of 
failure 

Time  has  not  yet  allowed  of  a  comparison  of  the  relative 
values  of  the  two  oils  considered  here,  but  from  the 
writer's  observations  the  advantages  id'  each  ni:i\  here  he 
condensed. 

The  dead  oil  shows  a  smaller  percentage  of  water,  a  larger 
percentage  of  solidifiable  constituents,  and  is  handled  more 
easibj  in  the  creosoting  cylinder. 

The  wood  creosote  oil  is  flee  from  ammonia  (which  is 
considered     to    hasten     decay),    is     more     uniform     in    its 
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constitution  and  loss   volatile  anil  soluble  when  exposed  to 
air  and  water. 

The  efficacy  of  the  latter  oil  has  been  well  established 
where  used,  but  the  comparative  values  of  the  two  oils  can 
be  determined  only  by  time. 

Discussion. 

The  Chairman  said  that  it  was  always  gratifying  to 
receive  communications  from  members  not  in  direct  and 
immediate  contact  with  the  home  sections  of  the  Society. 
It  afforded  an   additional  proof  of  the  interest  which  the 

British     Society   of    Chemical    Industry    created    an g 

technologists  elsewhere,  and  especially  across  the  Atlantic. 
A  considerable  proportion  of  the  members  of  the  Society 
were  in  America,  and  it  was  a  great  compliment  to  the 
Society  that  so  enterprising  a  people  should  value  the 
Society's  Journal  so  highly.  With  regard  to  the  communi- 
cation itself,  it  was  to  be  regretted  that  they  had  not  before 
them  the  tables  referred  to.  He  was  personally  sorry  for  that, 
because  he  wanted  to  ask  some  questions  relating  to  them. 
He  assumed  that  the  conclusion  drawn  by  the  author  from 
his  comparison  of  wood  creosote  with  coal-tar  creosote  was 
in  favour  of  the  former;  but  whether  he  had  substantiated 
that  conclusion  was  another  question.  The  scientific  interest 
of  the  comparison  was  very  considerable,  but  it  had  not  the 
same  practical  interest  in  this  country,  because  nTe  had  not 
here  the  facilities  for  getting  the  wood  creosote  so  cheaply. 
In  that  connexion  he  hoped  that  Mr.  Clark  had  made 
comparisons  between  the  life  of  wood  preserved  by  creosote 
and  by  other  methods  now  in  vogue.  In  a  book  published 
as  long  ago  as  1875  by  Messrs.  Spon,  Mr.  Britton,  a 
gentleman  in  the  Surveyor's  Department  of  the  Metropolitan 
Hoard  of  Works,  had  attempted  to  cover  the  whole  field  of 
the  preservation  of  timber,  especially  from  dry  rot.  If  his 
memory  served  him,  preference  was  given  to  certain  metallic 
salts,  and  chiefly  to  perchloride  of  mercury.  A  process  fin- 
such  treatment  of  timber,  patented  by  Kvan,  was  at  one 
time  very  successful,  but  was  ultimately  dropped  on  account 
of  expense.  Bat  it  was  remarkable  that  in  connexion  with 
the  very  purpose  referred  to  by  the  author  of  the  communi- 
cation, namely,  the  preservation  of  timber  exposed  to  the 
action  of  water,  there  bail  been  a  very  noticeable  revival  of 
the  employment  of  metallic  salts  of  various  kinds.  The 
subject  was  therefore  again  occupying  the  attention  of 
constructive  engineers ;  and  if  Mr.  Clark's  comparisons 
included  not  only  wood  creosote  and  coal-tar  creosote  but 
metallic  salts  also,  they  would  be  especially  interesting  and 
valuable,  if  only  by  reason  of  their  being  brought  down  to 
a  much  more  recent  date  than  any  hitherto  existing. 

Mr.  A.  H.  Allen  said  that  an  exceedingly  able — indeed 
classical — paper  on  the  subject  of  creosoting  timber  had 
been  read  before  the  Institute  of  Civil  Engineers  a  few  years 
ago  by  Mr.  S.  B.  Boulton,  and  that  paper  exhausted  the 
subject  up  to  its  date.  He  agreed  with  Mr.  Boulton  that 
the  use  of  phenoloid  bodies,  such  as  existed  in  wood-tar  or 
creosote  from  other  sources,  was  not  all  that  was  required, 
because  they  were  not  insoluble,  and  were,  therefore,  apt  to 
be  washed  out  in  the  course  of  time.  He  thought  that  much 
better  results  were  to  be  obtained  by  absolutely  filling  the 
pores  of  timber  with  insoluble  substances.  That  was  tin' 
reason  for  using  the  thick  coal-tar  oils  rich  in  naphthalene 
which  were  so  extensively  employed  at  present.  He  himself 
was  the  co-inventor  of  a  process  for  creosoting  timber,  which 
never  came  to  maturity,  because  on  inquiry  he  found  that 
there  was  no  real  demand  for  such  processes.  Engineers 
were  quite  willing  to  use  the  process,  even  on  a  large  scale, 
but  only  at  the  inventor's  expense  ;  and  they  required  from 
7  to  10  years  to  form  an  opinion  of  its  merits.  Timber 
exposed  between  wind  and  water  deteriorated  very  rapidly, 
and  in  that  case  they  had  to  deal  with  worms,  not  dry  rot. 
The  Teredo  navalis  was  a  worm  with  a  saw-like  arrangement 
at  one  end,  by  means  of  which  he  tore  the  timber  into  saw- 
dust and  passed  it  through  his  body.  No  doubt  he  possessed 
digestive  organs  of  some  sort,  but  he  (Mr.  Allen)  was 
informed  on  high  authority  that  the  main  cavity  in  the 
Teredo  was  not  a  digestive  canal  of  the  ordinary  kind, 
being  apparently  used  chiefly  as  a  convenient  means  of 
passing  the  sawdust  out  at  the  other  end.  They  were  thus 
dealing    with    conditions    very   different   from   those    which 


ordinarily  existed.  If  one  could  rind  a  substance  which 
would  give  the  Teredo  chronic  indigestion,  that  would  be  the 
most  valuable  agent  to  employ.  If  the  agent  used  were 
soluble,  it  was  washed  out  by  the  water;  if  completely  in- 
soluble, it  had  no  effect  on  the  Teredo.  So  at  present  they 
were  on  the  horns  of  a  dilemma.  It  was  very  difficult  to 
improve  on  the  processes  at  present  in  use,  because  engineers 
were  mi  will  i  n-  ti,  g<  i  tn  any  o\  pel  iso  in  testing  new  methods. 
In  fact,  they  would  very  much  rather  replace  timber  as 
occasion  required  than  treat  it  by  any  process  which  had  to 
be  paid  for. 

l>r.  C.  R.  Alder  Wright  bad  begun  to  hope,  from  some 
remarks  made  by  the  editor  in  reading  the  communication 
that  the  products  of  the  distillation  of  the  Pinus  syhestris 
were  going  to  be  instrumental  in  abolishing  some  of  the  evils 
that  arose  from  the  consumption  of  alcohol.  They  were 
told  by  Dr.  Ward  Richardson  that  methvlie  alcohol  might 
be  taken  with  impunity  as  compared  with  the  ethylic  fluid; 
and  from  the  glowing  description  of  the  wood  alcohol  on  the 
table  he  was  in  hopes  that  if  it  were  obtainable  in  sufficient 
quantity  and  of  uniformly  good  quality,  it  might  become  a 
most  important  social  agent.  Hut  a  taste  of  the  sample  had 
dissipated  the  anticipations  he  had  formed.  It  had  a  most 
diabolical  flavour,  and  be  did  not  envy  the  man  who  should 
acquire  a  taste  for  it.  With  regard  to  the  variety  of  products 
obtainable  from  the  Pinus  sylvestris,  he  thought  that  they 
merited  very  considerable  attention  from  British  wood  dis- 
tillers, as  showing  them  that  woods  other  than  those  they 
usually  dealt  with  yielded  products  of  very  great  commercial 
importance.  From  that  point  of  view,  if  from  no  other,  the 
paper  would  be  very  valuable  to  the  Society. 

Mr.  Watson  Smith  said,  with  regard  to  the  evaporating 
powers  of  dead  oil  and  wood  creosote  respectively,  Mr.  Clark 
had  given  some  data  which  showed  that  the  former  evapo- 
rated more  per  unit  of  surface  than  did  the  latter.  That 
was  quite  natural,  and  was  due  to  the  fact  that  naphtha- 
lene, which  was  largely  contained  in  coal-tar  dead  oil, 
was  a  body  which,  though  possessing  a  high  boiling  point, 
evaporated  or  volatilised  at  very  low  temperatures.  ( In 
the  other  hand,  wood  creosote  would  contain  such  bodies 
as  guaiacol  and  creosol,  and  those  bodies,  while  Having 
high  boiling  points,  were  not  so  peculiarly  volatile  at 
comparatively  low  temperatures.  On  the  other  hand, 
naphthalene  was  thus  volatile.  To  enforce  the  argument 
as  to  volatility,  he  had  only  to  remind  them  that 
naphthalene  had  been  used  to  adulterate  camphor,  a 
substance  of  eminent  volatility.  Then  again,  the  guaiacol 
and  creosol  in  wood  creosote  were  associated  with  paraffin, 
a  substance  which  bad  a  still  higher  boiling  point  than 
naphthalene,  but  which  was  practically  non-volatile  at  ordi- 
nary temperatures.  All  these  circumstances  would  tend  to 
account  for  the  superior  action  of  wood  creosote  as  regarded 
evaporation.  The  author  appeared  to  have  tried  many 
experiments  with  antiseptic  salts,  but  found  that  they  did 
not  answer,  as  they  were  too  easily  washed  out  of  the  wood. 
Dr.  C.  R.  Alder  Wright  bad  referred  to  the  unpalatable 
flavour  of  the  wood  naphtha  ;  that  might  be  due  to  a  small 
quantity  of  terperies,  which  whilst  efficiently  denaturing  the 
alcohol,  could  not  affect  it  injuriously  for  the  varnish- 
maker,  to  refer  to  one  industry  only. 

Dr.  Franklin  S.  Clark  sent  the  following  reply: — 
The  views  expressed  by  the  Chairman,  Mr.  Thomas  Tyrer, 
in  reference  to  the  metallic  salts,  so  far  as  their  antiseptic 
properties  are  concerned,  agree,  I  believe,  with  the  expe 
riences  of  preserving  wood  not  exposed  to  water.  The  trial 
of  zinc  chloride  for  preserving  railroad  ties  on  the  German 
railroads  is  favourably  reported  upou,  and  may  lie  cited  as 
tin  instance  corroborating  the  above-mentioned  views.  Where 
wood  is  much  exposed  to  the  solvent  action  of  water,  as  In 
the  ease  of  marine  works,  the  salts  tire  quickly  washed  out 
and  their  antiseptic  power  lias  but  a  short  time  tn  exert 
itself.  No  instance  litis  eome  under  my  notice  where  these 
salts  have  preserved  wood  against  the  sea-worms  in  American 
waters. 

The  views  presented  by  Mr.  Allen  bring  up  the  question 
of  the  value  of  the  antiseptic  action  of  different  agents 
compared  to  their  mechanical  effect.  This  is  a  very  impor- 
tant phase  of  the  subject,  but  was  not  taken  up  in  the  paper, 
the  latter  aiming  to  present  the  mechanical  action  of  the  two 
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oils  when  injected  into  wood.  The  antiseptic  action  of  the 
constituents  of  these  oils  is  certainly  an  important  con- 
sideration in  creosoting,  but  it  is' still  an  open  question 
among  the  coal  tar  authorities  how  much  the  preservation  of 
wood  is  due  to  the  germicidal  and  how  much  to  the  physical 
action  of  the  agents  used.  The  comparative  values  of  the 
two  oils  can  only  be  determined  by  actual  trial  under  similar 
conditions. 

The  high  boiling  point  of  naphthalene  does  not  indicate 
its  permanency  under  atmospheric  temperatures,  as  will  be 
shown  by  the  comparative  determinations  of  the  paper. 
The  relative  degrees  of  evaporation  of  water  and  oil  of 
turpentine  at  ordinary  temperatures  shows  that  the  boiling 
point  alone  is  not  a  criterion  of  permanency. 

As  to  the  solubility  of  the  comparative  constituents  of 
the  two  oils.it  is  found  that  the  heavy  oil  and  paraffin  resin. 
the  constituents  of  the  wood  oil  corresponding  to  the 
naphthalene  of  dead  oil,  are,  like  naphthalene,  practically 
insoluble  in  water. 

The  comparative  solubility  of  tile  plienoloid  constituents 
of  each  is  somewhat  indicated  by  examining  the  solubilities 
of  carbolic  acid,  crcsylie  acid,  &c.,  compared  to  guaiaeol, 
creospl,  &c,  tin'  constituents  of  wood  creosote.  This  com- 
parison would  lead  to  the  belief  that  the  latter  were  less 
liable  to  wash  out  from  treated  wood. 

The  germicidal  properties  of  these  several  constituents 
would  throw  much  light  upon  their  values  for  preserving 
wood,  but  these  investigations  have  never  yet  been  made. 

The  caustic  taste  of  the  wood  alcohol,  referred  to  by 
Dr.  Alder  Wright,  is  traced  to  the  crude  wood  acid  which 
forms  tlic  basis  of  the  manufacture  of  wood  alcohol. 

In  the  distillation  of  hard  wood,  the  oily  products  are 
very  viscous  and  heavy,  which  fact  explains  the  ready 
separation  of  acid  and  tar  and  the  slight  tendency  of  the 
acid  to  take  the  oily  bodies  in  solution.  In  the  case  of  the 
distillation  of  pine  wood,  however,  the  presence  of  turpen- 
tine-like bodies  causes  the  specific  gravity  of  the  acid  and 
oil  to  nearly  approach  each  other,  causing  thereby,  to  a 
greater  or  less  extent,  a  solution  of  some  of  the  oily  com- 
ponents of  the  tar.  These  constituents  are  difficult  to 
remove  from  the  acid  by  any  commercial  treatment,  and 
give  a  biting  taste  to  the  resulting  methyl  alcohol. 
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OPENING  ADDRESS  I!V  THE  CHAIRMAN,  MR.  A. 
NORMAN  TATE,  ON  SOME  AIDS  TO  THE 
FURTHER      DEVELOPMENT     OK    CHEMICAL 

INDUSTRY. 

(Abstract.) 

AMONGST  other  aids  to  which  we  may  now  look  to  assist  in 
the  development  of  chemical  industry  are  those  that  may 
be  termed  educational,  and  the  present  movement  towards 
technical  education,  which  has  been  largely  promoted  by  the 
passing  of  the  Technical  Instruction  Act,  ushers   in   a   new- 


era  of  national  educational  effort  that  must  greatly  aid  all 
our  industries.  Whether  the  Society  as  a  society  should 
take  any  definite  action  in  this  matter  is  a  subject  for  con- 
sideration, but  there  arc  many  ways  in  which  individual 
members  can  assist. 

There  are  two  modes  of  teaching  in  connexion  with 
technical  instruction,  viz.,  hand  work  (of  course  including 
all   such   manipulations  as   chemical   laboratory  work),  and 

oral  teaching,  and  we  have  to  1 aret'ul  that  there  shall  not 

he  an  excess  of  oral  teaching,  lest  we  perpetuate  under  the 
name  of  technical  education  some  of  the  worst  evils  of 
ordinary  instruction  as  now  too  often  given. 

We  must  once  for  all  clearly  understand  that  there  is  no 
possibility  of  teaching  trades  or  manufactures  except  in  the 
actual  workshop  or  manufactory,  and  that  any  attempt  to 
teach  them  in  schools,  colleges,  or  other  teaching  institutions 
must  end  in  failure.  And  1  would  go  further  to  say  that  no 
profession  can  be  thoroughly  well  learnt  without  training 
amongst  those  who  practice  it. 

It  has  often  been  said  lately  that  what  i*  really  wanted  is 
that  all-round  training  of  eye,  hand,  and  general  faculties 
that  shall  give  facility  in  observation  and  manipulation  in 
various  directions,  and  the  introduction  of  manual  work 
into  our  board  and  other  elementary  schools  must  help 
greatly  in  this  direction.  And  the  introduction  into  such 
schools  of  the  teaching  of  the  elements  of  science  should 
give  that  knowledge  of  general  facts  that  underlie-  all 
industrial  occupations,  provided  that  it  does  not  run  in  the 
direction  of  much  of  our  present  school  teaching — mere 
statements  of  scientific  facts,  without  ample  accompaniment 
of  practical  illustration  of  their  applications.      It  is  desirable 

that  similar  teaching  should  be  given  in  what  ar tsidered 

our  higher  class  elementary  schools,  many  of  which  are 
woefully  deficient  in  scientific  and  practical  training. 

Hut,  of  course,  all  this  early  training  is  of  a  general 
character,  affecting  all  occupations  alike.  It  is  when  the 
pupil  leaves  ordinary  school  studies  that  more  specific 
instruction  should  commence.  Any  instruction  of  this  kind 
must  be  given  to  ourworkirg  classes  either  when  continuing 
partly  at  school  or  in  evening  classes.  Now  we  have  a  large 
number  of  science  and  art  schools  and  classes,  and  in  many 
places  good  classes  under  the  City  and  Guilds  of  London 
Institution,  and  these  have  already  done  immense  service, 
but  there  is  required  more  definite  organisation — something 
on  the  lines  of  "organised  science  schools"  mentioned  in 
the  Science  and  Art  Directory  for  this  year,  at  page  M,  but 
with  that  curriculum  modified  to  suit  special  places  and 
circumstances. 

There  must  follow  a  distinct  advantage  in  working  such 
schools  somewhat  on  the  lines  of  the  Science  and  Art 
Department,  inasmuch  as  it  has  shown  itself  so  thoroughly 
in  earnest  in  insisting  upon  practical  teaching  as  against 
"cramming,"  and  although  it  has  had  largely  to  rely  upon 
written  answers  to  questions  to  assess  results,  yet  its  system 
of  examination  has  gradually  become  a  really  good  test  of 
sound  practical  teaching,  and  in  many  subjects  its  questions 
are  models  of  searching  investigation  into  the  practical 
knowledge  of  the  pupil  as  against  ordinary  examination 
"  cram."  And  in  organising  modes  of  instruction  it  has 
insisted  upon  really  efficient  laboratory  instruction,  not  only 
in  chemistry  but  ill  physics,  biology,  and  other  branches  of 
science,  ami  lias,  by  its  careful  inspections,  largely  prevented 
"  slipshod  "  work. 

It  is  desirable  that  the  attention  of  workpeople  should  be 
more  directed  to  such  schools.  The  majority  of  students 
now  enter  them  with  the  object  of  gaining  some  intellectual, 
pleasant  occupation  for  their  leisure  time,  ami  not  because 
they  think  they  will  gain  knowledge  that  will  assist  them  in 
their  ordinary  avocations:  and  we  may  all  do  more  than  we 
are  doing  in  calling  attention  to  these  schools  and  helping 
them  by  all  means  in  our  power. 

In  these  evening  schools  the  ordinary  school  course  niii-t 
be  followed  up  by  more  advanced  teaching,  which,  as  regards 
chemical  industries,  does  not  mean  teaching  in  chemistry  and 
physics  only,  with  sufficient  mathematics  to  work  out 
problems  set  by  an  examiner.  The  lecture  courses  must  be 
supplemented  by  laboratory  work,  or  1  believe  it  would 
be  far  better  if  these  ran  concurrently,  for  in  evening 
classes  there  i-  not  too  much  time  to  spare,  and  thoroughly 
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good  practical  experiments  with  the  theory  of  their  action 
explained  at  the  time  would  be  of  far  more  value  than  many 
of  the  separate  lecture  and  practical  courses  now  in  vogue 

An  enlargement  of  such  a  course  as  the  alternative 
elementary  chemistry  course  of  the  Science  and  Art 
Department  is  in  the  direction  I  mean,  for  this  is  infinitely  , 
superior  in  imparting  sound  chemical  instruction  to  the 
usual  lecture  courses.  Then  other  subjects  should  betaken, 
such  as  will  give  some  good  knowledge  of  the  nature  of 
materials  used  in  the  construction  of  buildings  and  plant, 
and  there  should  be  instruction  in  the  elements  of  mechanics, 
in  building  construction,  machine  construction,  anil  drawing; 
all  these,  however,  dependent  upon  the  special  occupation  of 
the  student  and  the  time  at  bis  disposal.  A  study  of  these 
extra  subjects  is,  I  consider,  most  essential,  especially  for 
those  who  have  any  responsible  charge  in  connexion  with 
our  chemical  industries,  for  it  has  been  far  too  frequently 
shown  that  a  chemist  who  is  a  chemist  only,  however 
thorough  his  chemistry,  is  not  the  proper  person  to  conduct 
chemical  manufacturing  work,  for  numerous  are  the  chemical 
processes  that  have  failed,  although  sound  as  regards  their 
chemistry,  because  attempts  have  been  made  to  work  them 
with  totally  unsuitable  plant,  and  with  ignorance  or  dis- 
regard of  circumstances  that  could  not  fail  to  materially 
modify  the  chemical  reactions  and  prevent  success. 

This  is  why  I  recommend  attention  to  the  organising  of 
subjects  in  science  schools,  so  that  the  proper  subsidiary 
subjects  may  be  taken  in  connexion  with  the  main  subject. 
The  City  ami  Guilds  of  London  Institute  has  done  something 
in  this  direction. 

Progressing  from  that  teaching  which  forms  the  scientific 
groundwork,  and  coming  to  the  more  purely  technological 
instruction,  what  is  the  training  that  can  be  given  '!  Each 
locality  of  chemical  industry  should  organise  special  courses 
hearing  upon  its  own  special  industries,  but  such  courses 
should  not  be  mere  lecture  courses  simply  described  by  the 
aid  of  a  few  diagrams,  models,  or  specimens.  The  processes 
described  must  lie,  as  it  were,  turned  inside  out,  and  every 
possible  detail  that  affects  success  or  failure  carefully 
explained. 

But  the  sort  of  courses  that  I  think  would  be  of  most 
service  would  be  good  practical  expositions  of  general 
operations,  such  as  would  deal  with  the  operations  of  fuel- 
burning,  ebullition  and  evaporation,  solution,  crystallisation, 
fusion,  &c.  These  could  be  made  useful  in  connexion  with 
the  work  of  almost  auy  manufactory,  and  would  be  very 
serviceable  to  those  who  cannot  give  time  to  follow  out 
special  courses,  or  who  are  not  engaged  in  any  special  work. 

Having  organised  such  instruction  for  our  workpeople,  we 
may  next  endeavour  to  stimulate  them  to  study  by  giving 
preference  in  their  employment  to  those  who  show  them- 
selves specially  apt,  and  by  offering  scholarships  and  such 
like  rewards  for  those  really  hard  working  intelligent  students 
who  wish  to  go  further  in  their  studies  in  higher  schools  or 
colleges,  and  thus  help  them  forward  in  the  world.  I  think 
the  Society  of  Chemical  Industry  might  well  consider  present 
and  new  methods  of  instructiou  in  chemical  technology,  and 
help  good  work  by  offering  scholarships  and  by  other 
practical  aid  and  suggestions. 

But  now,  leaving  the  consideration  of  the  education  of  our 
workpeople,  and  coming  to  the  education  of  those  who  are 
to  take  higher  grades  in  our  chemical  industries.  First  of 
all,  it  is  necessary  to  give  attention  to  our  ordinary  middle- 
class  schools,  which  frequently  are  very  deficient  in  scientific 
unci  practical  training,  and  then  we  have  to  consider  how  far 
we  can  organise  schools  for  some  such  scientific  and  preli- 
minary technological  teaching  as  I  suggest  wc  should  provide 
for  our  workpeople.  And  next  we  have  to  look  to  our 
higher  colleges  and  universities,  which  should  give  the 
highest  training  possible,  and  more  especially  coutine  them- 
selves to  such  work  instead  of  overlapping  the  work  of  more 
elementary  schools.  That  the  more  elementary  teaching 
should  be  given  in  these  higher  colleges  is  probably  now- 
necessary,  because  where  many  of  them  exist,  being  of  late 
establishment,  the  ground  has  [not  been  well  prepared  for 
them,  and  students  do  not  enter  them  sufficiently  advanced 
for  the  higher  branches  of  study. 

For  the  more  technological  work  something  in  every  way 
more  complete  is  necessary  than  what  I  have  described.    Iu 


workmen's  evening  schools  and  others  giving  similar 
instructiou,  again  there  should  not  be  too  much  of  the 
lecture  course  without  ample  opportunity  for  full  demon- 
stration of  all  the  principles  involved  in  the  processes  ;  and 
I  cannot  help  but  think  that  even  in  these  higher  schools 
and  colleges,  instead  of  some  of  the  courses  on  special 
processes,  courses  on  general  operations  would  often  prove 
more  useful. 

But  who  is  to  give  this  advanced  technological  instruc- 
tion ?  Unfortunately,  teaching  of  technology  is  not  usually 
considered  advanced,  as  it  is  usually  put  down  for  study 
under  quite  subsidiary  circumstances,  although  I  consider  it 
should  be  just  the  reverse.  Mr.  Levenstein,  in  a  late  address 
at  the  Technical  School,  Manchester,  stated  that  we  were 
short  of  teachers,  and  I  quite  agree  with  him.  One  of  the 
greatest  difficulties  in  teaching  technology  in  this  country 
is  to  get  suitable  teachers.  There  has  been  hitherto  no 
inducement  to  really  capable  men  to  teach.  The  merest 
pittances  have  been  awarded  for  such  teaching,  and  iu  one 
or  two  of  our  largest  colleges  it  is  a  scandal  that  the  teaching 
which  bears  most  upon  useful  practical  work  in  connexion 
with  our  industries  should  be  so  poorly  paid  as  compared 
with  that  of  the  men  who  do  the  more  elementary  work. 
Consequently,  men  capable  of  teaching,  but  with  a  bent  for 
technology,  have  occupied  themselves  in  the  more  practical 
manufacturing  pursuits,  in  which  remuneration  has  been  more 
in  proportion  to  their  labours,  and  technological  teaching 
has  been  left  more  especially  to  those  whose  training  lias 
been  chiefly  that  of  the  school  or  college,  with  a  smattering 
gained  by  an  occasional  walk  through  a  manufactory  or  a 
more  or  less  diligent  study  of  technological  works.  If  we 
are  to  alter  this  and  get  good  men  to  teach  we  must  see  that 
such  teaching  is  given  a  more  honourable  position  than  it 
has  hitherto  held,  and  one  which  its  importance  deserves. 
If  we  follow  upon  some  such  lines  as  those  I  have 
endeavoured  to  mark  out,  I  cannot  but  think  that  this  new 
era  in  technical  instruction  will  prove  of  the  greatest 
advantage  to  our  industries. 

Industrial  Museums. 
Hut  now  I  wish  to  speak  of  technical,  trade,  and  com- 
mercial museums  as  aids  to  industries.  Our  ordinary 
museums  are,  1  fear,  too  much  neglected  to  he  of  much 
educational  aid,  and  we  are  miserably  deficient  in  industrial 
museums.  Yet  a  well-arranged  scries  of  raw  products, 
descriptions  of  their  characters  and  of  the  processes  by 
which  they  are  converted  into  new  materials,  with  specimens 
of  these  new  materials,  can  prove  of  great  help  in  the 
study  of  an  industry,  and  an  incitement  to  further  work 
in  designing  new  processes,  looking  for  new  material  and 
making  serviceable  that  which  has  hitherto  lain  idle.  Such 
collections  should  be  supplemented  by  carefully  prepared 
descriptive  handbooks  and  by  frequent  lectures  illustrative 
of  the  nature  and  uses  of  the  several  specimens.  There  are 
numerous  such  museums  on  the  Continent  and  in  America. 
I  have  seen  lately  the  Commercial  Museum  of  Brussels 
and  one  in  the  neighbouring  city  of  Antwerp,  which  latter 
is  an  outcome  of  the  Antwerp  Exhibition  of  1885,  and  to 
this  annual  subsidies  have  been  voted  both  by  the  municipal 
and  provincial  authorities;  but  one  of  the  most  interesting 
and  instructive  that  I  have  seen,  and  one  that  may  well  be 
taken  as  a  model,  although  of  comparatively  small  size,  is 
at  Haarlem  in  Holland,  and  in  this  is  an  excellent  exhibition 
of  the  products  of  the  Dutch  colonies,  with  illustrations  of 
the  mode  of  their  collection  or  production,  and  the  uses 
to  which  they  are  applied.  A  collection  of  similar  character 
should  exist  in  this  city  of  Liverpool,  the  largest  port  in  the 
world.  It  would  materially  help  on  commerce  and  industries, 
and  should  contain  raw  and  manufactured  products  imported 
and  exported,  with  their  technical  histories  and  illustrations 
of  the  uses  to  which  they  are  applied,  and  new  materials 
with  suggestions  as  to  their  possible  uses.  A  large  number 
of  substances  come  to  Liverpool  year  after  year  that  arc 
never  made  use  of  because  they  are  never  heard  of  beyond 
one  or  two  brokers  or  merchants,  who,  not  being  able  to 
examine  properly  into  their  characters  and  capabilites, 
relegate  them  to  the  category  of  useless  articles,  for,  owing 
to  want  of  training  iu  scientific  and  technical  knowledge 
that  would  be  of  service  to  them  in  their  everyday  business 
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many  of  our  merchants  and  brokers  are  unable  to  deal, 
even  in  an  elementary  way,  with  substances  a  little  different 
to  those  they  are  accustomed  to. 

And  a  museum  that  would  be  serviceable  in  a  port  like 
Liverpool  would  be,  I  believe, of  even  more  value  in  centres 
of  industrial  activity. 

Such  museums  would  be  fitting  adjuncts  to  technical 
schools  ;  and  following  on  these  there  should  be — 

Laboratories  of  Research 
Specially  arranged  for  the  examination  of  raw  products 
and  manufacturing  substances.  In  these  new  imports  or 
native  products  might  be  subjected  to  tests  to  ascertain 
the  purposes  for  which  they  are  suited ;  and  substances 
already  known,  but  not  in  use,  might  be  systematically 
examined  to  endeavour  to  find  uses  for  them.  A  large 
number  of  new  substances  are  brought  into  the  different 
ports  of  fins  and  other  countries  every  year,  that,  properly 
used,  could  be  made  of  commercial  value,  but  now,  for 
want  of  careful  examination,  remain  noticed  only  for  a 
short  time  as  curiosities,  and  are  then  forgotten.  Labora- 
tories of  research  could  also  be  made  available  for  finding 
new  uses  for  substances  already  employed,  and  probably 
frequently  outlets  would  be  found  for  commodities  with 
which  the  market  is  overstocked.  Supplementary  to  such 
institutions  should  come — 

Technological  Libraries. 
With  ample  supply  of  scientific  and  technological  litera- 
ture, although  to  give  them  a  completeness  much  improve- 
ment is  desirable  in  our  technological  literature,  for  many  of 
our  technological  handbooks  are  but  "  hashes  "  of  a  few  larger 
works,  and  these  are  often  but  of  indifferent  character. 
Probably  the  best  example  of  technological  literature  that 
has  been  produced  is  our  own  Journal. 

Investigation  op  Analytical  Processes. 

All  the  topics  I  have  yet  dealt  with  are  more  especially 
educational,  but  now  I  turn  to  something  different  to  point 
out  how  greatly  chemical  industrial,  and  commercial  trans- 
actions would  be  benefited  by  a  thorough  investigation  of 
processes  employed  in  the  examination  of  raw  and  manufac- 
tured substances  and  material  in  process  of  conversion. 
Many  processes,  excellent  in  themselves,  give,  in  the  hands 
of  different  operators,  results  so  far  different  as  to  lead  to 
annoyance  and  inconvenience,  and  this  frequently  arises 
from  Miiur  very  slight  difference  in  details  of  manipulation. 

Other  processes  again  vary  in  results  according  to 
variations  in  the  substances  examined,  such  as  where  the 
determination  of  the  main  constituent  is  modified  by  presence 
of  impurities  or  small  quantities  of  other  substances,  the 
action  of  these  extraneous  matters  being  often  overlooked. 

It  would,  I  think,  be  very  useful  to  bring  before  this 
Society  papers  comparing  results  on  the  examination  of 
certain  products  and  determination  of  certain  constituents 
when  treated  by  different  analytical  processes  or  by 
essentially  the  same  process  under  somewhat  different 
conditions. 

It  is  most  important  for  chemical  transactions  that 
differences  in  commercial  analyses  should  not  occur,  as 
oftentimes  they  mean  not  only  delay  in  settling  transactions 
but  considerable  difference  in  money  values,  &c. 

But  whilst  speaking  of  differences  in  analyses  I  cannot 
help  referring  to  sampling  operations,  which  are  a  more 
fruitful  source  of  discrepancies  and  require  most  careful 
attention  ;  indeed,  to  ensure  accuracy  in  assessing  the  true 
value  of  a  commercial  article  sold  on  test,  the  sampling 
operation  is  almost,  if  not  quite,  as  importaut  as  the 
analytical. 

I  wished  to  have  alluded  to  the  use  of  the  microscope  in 
chemistry,  as  its  employment  is  every  day  becoming  more 
important,  but  must  now  close,  and  trust  1  may  have  an 
opportunity  of  dealing  with  that  subject  and  other  aids  to 
chemical  industries  on  a  future  occasion. 
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Meeting  held  in  the  College  of  Science,  Thursday, 
November  6th,  1890. 


MR.    JOHN    PATTINSON    IN    THE    CHAIR. 


Dr.  lit  hi i:i;  proposed  and  Mr.  E.  K.  Muspratt  seconded 
a  vote  of  thanks  to  Mr.  Norman  Tate  for  his  address,  which 
was  supported  by  Dr.  Campbell  Brown,  and  to  which 
Mr.   Tate  replied. 


CHAIRMAN'S  OPENING  REMARKS. 

Allow  me  to  thauk  j'ou  for  the  honour  you  have  conferred 
upon  me  in  electing  me  Chairman  of  the  Newcastle  Section 
of  the  Society  of  Chemical  Industry.  Fifteen  years  ago  1 
occupied  a  similar  office  in  the  Newcastle  Chemical  Society, 
which  became  amalgamated,  very  wisely,  as  I  think,  with 
this  Society  in  1882,  and  although  you  have  on  more  than 
one  occasion  since  then  asked  me  to  become  your  ( hairnian, 
1  have  always  felt  it  my  duty  to  endeavour  instead  to  induce 
others  close!}'  identified  with  the  chemical  industries  of  the 
district  to  occupy  this  post,  and  thus  to  interest  themselves 
in  the  welfare  of  the  Society.  The  time  has  now  arrived, 
however,  when  you  again  wish  me  to  take  this  office,  and 
you  have  done  me  the  houour  of  electing  me.  I  shall  try  to 
fulfil  its  duties  to  the  best  of  my  ability. 

I  do  not  intend  troubling  you  with  a  formal  inaugural 
address,  but  rather  to  imitate  the  example  of  the  London 
Section  aud  that  of  some  other  Sections  in  this  respect.  They 
have  no  inaugural  addresses.  I  believe  that  it  is  desirable 
to  get  rid  of  the  notion  that  Chairmen  of  Sections  are  ex- 
pected to  prepare  an  elaborate  inaugural  address.  Such  a 
notion  is  calculated,  I  think,  to  deter  many  gentlemen  from 
accepting  office  who  are  in  every  way  well  fitted  to  act  as 
Chairmen,  but  who  may  not  have  the  time  to  prepare,  or 
who  think  they  have  not  matter  of  sufficient  interest  for,  an 
elaborate  address  on  chemical  subjects. 

There  are,  however,  one  or  two  subjects  of  special  interest 
to  most  of  our  members  of  which  1  think  mention  should  be 
made  on  this  occasion.  The  first  is  the  nmch-talked-of 
union  of  Leblaue  soda  manufacturers.  The  prospectus  of 
a  company  to  be  called  "  The  United  Alkali  Company, 
Limited,"  is  just  now  being  issued.  Should  this  company 
be  floated,  nearly  the  whole  of  the  Lcblanc  soda  works  in 
the  L'nited  Kingdom,  numbering  about  50,  will  become  tin- 
property  of  one  large  concern,  and  hi-  managed  by  one  and 
the  same  board  of  directors.  Much  has  been  written  in  the 
newspapers  in  condemnation  of  this  project  by  some  of  the 
consumers  of  the  produce  of  these  chemical  works  and  by- 
other  interested  persons.  There  is,  however,  much  that  is 
exceptional  and  peculiar  in  the  present  position  of  the 
Leblanc  soda  makers  which  leads  to  the  conclusion  that, 
from  their  point  of  view  at  any  rate,  this  union  is  a  very 
wise  and  prudent  step.  We  all  know  the  circumstances. 
Carbonate  of  soda  can  be  much  more  cheaply  made  by  the 
ammonia-soda  process  than  by  the  Leblanc  process,  and 
the  ammonia-soda  makers  consequently  command  the  market 
for  this  article.  The  price  of  alkali  lias  thus  been  brought 
down  so  low  that  its  manufacture  by  the  Leblanc  process 
has,  to  >a\  tin  least,  ceased  to  he  remunerative,  and  the 
costly  plant  used  in   the  Leblanc  works  would   probably  ere 
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now  have  been  entirely  disused  were  it  not  that  the  hydro- 
chloric acid  resulting  from  the  Leblauc  process  (which  acid 
at  one  time  was  regarded  as  a  waste  by-product)  lias 
always  been  and  still  is  the  cheapest  source  of  chlorine  for 
the  making  of  bleaching  powder  and  chlorate  of  potash. 
The  by-product  has  thus  become  the  chief  manufacture  and 
source  of  profit  of  the  Leblanc  soda  makers,  and  the  soda 
may  now  be  considered  the  by-product.  There  have  been 
during  the  past  six  or  eight  years  various  announcements 
that  new  and  cheaper  sources  of  chlorine  hail  been  dis- 
covered which  would  supersede  the  hydrochloric  acid  of  the 
Leblauc  process,  and  thus  give  the  deathblow  to  the  Leblanc 
soda  makers,  but  in  spite  of  all  these  prognostications,  as  a 
matter  of  fact  the  whole  of  the  150,000  tons  per  annum  of 
bleaching  powder  made  at  the  present  day  is  made  from  the 
hydrochloric  acid  of  the  Leblauc  process.  Electrolytic 
bleaching  in  paper  works,  too,  has  not  yet  proved  the  success 
that  it  promised  to  be,  so  that  the  demand  for  bleaching 
powder  is  still  undiminished.  Unfortunately  for  the  Leblanc 
manufacturers  the  Leblanc  works  in  existence  could  make 
more  bleaching  powder  than  there  was  a  demand  for,  and 
hence  we  have  had  the  makers  competing  with  each  other 
until  bleaching  powder  as  well  as  soda  was  sold  at  an 
uuremuuerative  price.  Under  these  circumstances,  towards 
the  end  of  1883  the  bleaching  powder  makers  formed  a 
combination  to  restrict  the  make,  and  thus  to  secure  a  price 
which  would  enable  them  to  carry  on  their  works.  This 
combination  was  for  some  time  successful  in  its  object,  and 
it  lasted  until  the  end  of  1889,  when,  owing  to  some  of  the 
makers  proving  disloyal  to  the  arrangement,  it  ceased  to 
exist.  Should  the  proposed  union  be  carried  out,  the  United 
Alkali  Company  will  then  have  complete  control  over  the 
quantity  produced  and  the  prices  at  which  sales  are  effected. 
In  this  respect  the  proposed  united  company  will  have  an 
advantage  over  the  recent  bleaching  powder  combination. 
In  other  respects  I  do  not  see  that  the  effect  upon  the  trade 
of  the  country  and  upon  the  users  of  bleaching  powder  is 
likely  to  be  very  different  from  the  effect  of  the  bleaching 
powder  combination  existing  fi'om  1884  to  1889.  Practically 
the  present  union  of  Leblanc  soda  makers  is  a  bleaching 
powder  combination  without  the  possibility  of  disloyalty. 
We  did  not  find  then  that  the  price  of  bleaching  powder  was 
raised  to  a  price  which  seriously  affected  the  paper  makers 
and  others,  nor  need  we  fear  that  the  prices  will  now  be 
raised  exorbitantly  high.  The  directors  of  the  united 
company  know  as  well  as  auy  other  business  men  that  very 
high  prices  can  only  result  in  bringing  a  host  of  competitors 
into  the  field,  and  the  consumers  of  caustic  soda  and 
bleaching  powder  are  thus  safeguarded  against  auy  serious 
rise  in  prices  over  and  above  those  necessary  to  carry  on  the 
manufacture  so  as  to  yield  a  reasonable  amount  of  profit. 

How  will  the  proposed  union  affect  the  Society  of  Chemical 
Industry?  Will  it  reduce  the  number  of  its  members,  or 
lessen  the  number  of  papers  contributed  to  its  meetings  ?  I 
am  inclined  to  think  that  it  will  not  seriously  affect  us. 
Managers  and  chemists  will  still  be  wanted  in  each  of  the 
works,  and  there  will  still  be  the  same  opportunities  as  at 
present  of  their  suggesting  improvements  in  processes  in  the 
works  and  in  the  laboratories. 

The  other  subject  to  which  I  wish  to  call  your  attention 
this  evening  is  the  question  of  black  coal  smoke.  In  spite 
of  all  the  numerous  contrivances  for  the  prevention  of 
smoke  there  is  no  doubt  I  think  that  on  the  banks  of  the 
Tyne  the  nuisance  from  black  smoke  has  considerably 
increased  in  recent  years.  In  most  cases  the  stoking  of 
furnaces,  used  only  for  the  raising  of  steam,  seems  to  be 
carried  on  utterly  regardless  of  the  quantity  of  smoke 
emitted  or  of  the  dirt  and  discomfort  caused  to  those  who 
have  to  live  in  the  smoke-polluted  neighbourhood.  We 
sometimes  pride  ourselves  upon  the  striking  architectural 
and  natural  features  of  our  city  as  seen  in  approaching  it 
from  the  south,  but  in  my  intercourse  with  travellers  through 
Newcastle-on-Tyne,  I  have  found  that  the  only  feature 
noticed  in  most  eases  is  the  extreme  smokiness  of  the  place. 
This  state  of  things  should  not  exist.  It  is  quite  time  that 
the  attention  of  manufacturers  and  the  general  public  should 
be  called  to  the  matter,  and  that  an  attempt  should  be 
made  to  lessen  the  evil.  I  am  uot  oue  of  those  who  think 
that,  under  all  circumstances,  it  i<  an   easy  thing  to  entirely 


prevent  even  the  occasional  formation  of  some  smoke  when 
binning  Newcastle  coal ;  but  I  am  quite  sure  that  with 
suitable  appliances  and  with  a  little  care  very  much  of  the 
black  smoke  now  sent  out  from  boiler  tires  can  be  prevented. 
I  am  glad  to  be  able  to  announce  that  this  question  of 
smoke  prevention  lias  just  recently  been  taken  up  by  a 
number  [of  gentlemen  in  various  parts  of  the  country  who 
have  formed  themselves  into  a  "Committee  for  Testing 
Smoke  Preventing  Appliances."  Mr.  A.  E.  Fletcher,  the 
respected  Chief  Inspector  of  Alkali  Works  has  taken  great 
interest  in  the  formation  of  this  association,  and  he  is  the 
chairman  of  the  executive  committee.  It  is  not  the  intention 
of  the  association  to  harass  the  manufacturer  by  legal 
proceedings.  ( )n  the  contrary  the  aim  is  to  aid  manufacturers 
by  collecting  information  respecting  the  efficiency  and 
general  value  to  the  coal  consumer  of  smoke-preventing 
appliances  and  methods,  and  to  employ  disinterested  experts 
to  thoroughly  test  these  appliances  and  methods  when 
using  various  qualities  of  eoal.  The  manufacturer  will  thus 
learn,  on  trustworthy  authority,  what  smoke-preventing 
appliances  suitable  for  his  purposes  exist,  and  he  will  be 
saved  from  the  fate  of  many  manufacturers  who,  on  the 
representations  of  the  inventors,  have  fitted  up  costly  forms 
of  apparatus  which  on  trial  have  proved  to  be  neither 
economical  or  efficacious.  I  have  no  doubt  that  the  labours 
of  the  committee  will  assist  very  materially  in  obtaining  an 
abatement  of  the  smoke  nuisance.  The  work  they  are 
undertaking  will  however  take  some  time  to  complete,  and 
much  expense  will  necessarily  be  incurred.  I  trust  the 
members  of  this  Section  and  all  manufacturers  in  this 
district  will  as  far  as  possible  give  this  project  their  sympathy 
and  support. 

We  look  to  the  members  of  this  Section  to  interest 
themselves  in  providing  papers  and  notes  for  our  monthly 
meetings  during  the  present  session  and  thus  to  add  to  the 
progress  and  success  of  our  Section  of  the  Society. 


SI  (ME  NEW  AND  IMPROVED  ANALYTICAL 
METHODS  FOR  ALKALI  WORKS. 

BY     PROFESSOR    G.    LUNGE. 

The  first  edition  of  the  "Alkali  Makers'  Pocket  Book," 
edited  by  Dr.  Hurter  and  the  writer,  has  found  so  much 
favour  with  the  chemical  public  that  a  second  edition  has 
been  called  for,  which  will  be  issued  shortly.  Although  the 
great  majority  of  the  analytical  methods  prescribed  in  the 
first  edition  of  our  book  have  stood  the  test  of  five  or  six 
years'  practical  application  in  a  large  number  of  labora- 
tories, it  stands  to  reason  that  this  space  of  time  has  not 
passed  by  without  bringing  under  our  notice  the  desirability 
of  improving  some  of  the  methods  and  tables  then  given, 
and  adding  new  ones  for  wants  which  have  made  themselves 
felt  in  the  meantime.  Since,  according  to  the  plan  of  the 
"  Pocket  Book,"  we  can  give  there  merely  the  practical 
prescriptions  for  carrying  out  the  tests,  and  these  in  the 
fewest  possible  words,  it  seems  appropriate  to  choose 
another  channel  for  laying  before  our  fellow  workers  the 
reasons  why  we  have  made  a  number  of  alterations  and 
additions  to  the  "  Pocket  Book,"  and  giving  sufficient  details 
for  proving  the  accuracy  of  the  new  methods  proposed; 
and  these  notes  will,  I  hope,  possess  some  interest  also  for 
those  chemists  who  do  not  consult  the  "  Pocket  Book." 

The  bulk  of  the  work  to  be  described  has  been  done  by 
myself,  with  the  help  of  some  of  my  assistants ;  where 
suggestions  have  come  to  me  from  outsiders  I  shall  duly 
mention  them. 

1. — Estimation  of  Sulphur  in  Pyrites. 
This  is  merely  mentioned  to  state  the  fact  that  tin- 
method  described  by  me  previously,  and  adopted  in  the 
"  Pocket  Book,"  has  been  over  and  over  again  proved  to  be 
equal  in  accuracy  to  the  best  otherwise  known,  and  far 
superior  to  them  in  point  of  convenience,  speed,  and  facility 
of  execution.  A  somewhat  serious  attack  was  made  upon 
it  by  Jannasch  and  Richards,  but  Professor  Jannasch  has 
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himself   acknowledged    (J.   prakt.   Chem.  40,   236)   that 

their  criticism  was  caused  by  a  confusion  of  ray  older  with 
my  more  recent  method,  which  they  had  entirely  overlooked, 
and  that  ray  u-jw  method  gave,  in  his  hands  as  well  as  in 
my  own,  the  most  accurate  results.  This  lias  been  con- 
clusively proved  by  the  comparison  of  methods  made  by 
two  of  my  students,  Messrs.  Barbezat  and  Obregia  (Zeits. 
f.  angew.  Chem.  1889,  173),  and  this  matter  may  now  be 
considered  as  settled. 

For  the  testin<r  of  burnt  ore  (pyrites  cinders)  we  now 
prefer  the  method  of  Watson  (this  Journal,  1888,  305) 
which  was  found  to  be  preferable  to  all  others  tried  in  my 
laboratory. 

•>. — Testing  tiii    Pyrites  Burner  Gases. 

Wherever  the  burner  pises  arc  tested,  it  is  probably 
always  done  by  Reich's  method,  as  described  in  the 
"  Pocket  Hook,"  that  is,  aspirating  the  gas  through  a 
measured  quantity  of  iodine  solution,  and  ascertaining  the 
volume  of  gas  required  for  decolorising  the  iodine.  This 
shows  the  quantity  of  sulphur  dioxide  present.  Since, 
however,  it  has  been  proved  by  many  observers  that  the 
gases  contain  sulphur  trioxide,  sometimes  up  to  one-tenth 
of  the  total  sulphur  present,  the  above-described  test 
must  be  declared  inaccurate,  and  I  propose,  instead,  esti- 
mating the  total  acids  by  passing  the  gases  through  a 
caustic  soda  solution.  Very  much  depends  in  this  case 
upon  the  indicator  to  be  chosen. 

The  indicator  must  be  affected  exactly  alike  by  S(  I ._,  and 
HO ■.,  otherwise  the  results  will  not  give  any  useful  clue  to 
the  working  of  the  process. 

Former  investigators  (especially  R.  J.  Thomson,  myself, 
and,  much  later,  Blarez)  have  proved  that  litmus  and  most 
other  ordinary  indicators  give  indistinct  results  ;  methyl- 
orange  shows  the  point  of  saturation  for  S02  at  the  point 
when  NaHSOj  is  formed:  only  phenolphthalei'n  sharply 
indicates  the  point  when  Na-.SO,  is  formed,  so  that  only 
this  indicator  can  be  used  in  the  present  case,  since  it  is 
indispensable  that  the  point  of  saturation  be  the  same  at 
whatever  degree  of  oxidation  the  sulphur  be  present  in  the 
gases. 

The  next  question  was  this:  Whether  the  absorption  of 
the  sulphur  acids  by  very  dilute  caustic  soda  solution  is  as 
easy  as  that  of  SO.,  by  iodine,  and  whether  Reich's  apparatus 
would  have  to  be  modified  for  this  purpose.  To  decide  this, 
in  the  first  instance  a  number  of  laboratory  experiments 
were  made  under  my  direction  by  Mr.  Marchlewski,  with 
mixtures  of  SO.,  and  air  in  varying  proportions,  by  means  of 
a  specially  constructed  gas  holder  in  which  a  fairly  constant 
proportion  of  gases  could  be  kept  for  some  time.  It  was 
soon  found  that  it  would  be  desirable  to  modify  the  absorbing 
Dottle  so  as  to  become  more  efficient,  and  this  lias  been  done 
by  adopting  the  form  shown  in  Fig.  1.  The  inlet  tube  for 
the  gas  is  scaled  at  the  bottom,  and  is  perforated  below  the 
level  of  the  liquid  with  many  pin-holes,  through  which  the 
cases  issue  in  many  minute  bubbles,  instead  of  one  large 
bubble.  Our  bottle  held  410  cc.  and  was  charged  with 
230  cc.  of  water,  10  cc.  of  dccinormal  soda  solution,  and 
three  drops  of  an  alcoholic  solution  of  pheuelphthalein. 
Kach  time  after  opening  the  aspirator  tap  for  a  moment  and 
passing  a  few  cc.  of  gas  through,  the  bottle  was  shaken  up 
for  half  a  minute.  Especially  towards  the  end  this  must  not 
be  neglected,  and  it  must  be  carefully  observed  on  a  white 
background  whether  the  last  pink  tint  has  vanished  or  not. 
Special  tests  were  made  in  the  twilight  and  with  artificial 
light  to  approach  the  conditions  id'  working  in  factories.  In 
every  case  at  the  end  of  the  operation  a  single  drop  of 
deciuormal  soda  solution  was  added  in  order  to  try  whether 
there  was  not  an  excess  of  S(  I .  present,  which  would  prevent 
the  liquid  from  turning  pink  again,  but  this  nevertook  place. 
A  fresh  experiment  can  be  made  at  once  in  the  same  bottle 
by  simply  adding  another  10  cc.  of  soda  solution,  ami  this 
can  be  repeated  several  times  in  succession. 

In   the  following  experiments   the  percentage  of  SO,  was 

calculated    by     the     formula    '^.^"'",    in    which    11--H 
represents  the   volume  of  SOs  retained  by   the  in  cc.  of 

deeinorinal    soda    solution,  and   n    the  volume   of  the   water 
run  out  of  the  aspirator,  reduced  to  0C  and  7  GO  mm.     With 


live  different   mixtures  of  gas  (A — E)  the  following   results 
were  obtained :  — 

A. 
//. 
l.    27 1   corresponding  to  8'90  per  cent.  SOs  by  volume. 
■J.    271  ..  ..        S'SH 

B. 

1.  262   corresponding  to  V 07  per  cent.  SOj  by  volume. 

2.  263  ..  ..        -i'»i'  ..  .. 

C. 

1.  286" 5  corresponding  to  J'ta  per  cent.  SI  I,  by  volume. 

2.  2:is  .,  .,         -117 
s.    2»yr,       „         ,.        v  v.i 

D. 
1.    131    corresponding  to  7'83  per  cent.  S0«  by  volume. 

■-•.    133  ..  ..        7'7:i 

3.  ISO  .,  ,.        7-st 

E. 

1 .  122    corresponding  to  S'44  per  cent.  S02  by  volume. 

2.  12 1  ..  „        8'24 

These  experiments  prove  that  the  described  method  yields 
concordant  and  evidently  acceptable  results.  It  was, 
however,  a  further  question  whether  this  would  be  also 
confirmed  by  actual  factory  testings,  or  whether  in  these 
there  would  be  an  essential  and  permanent  difference 
between  the  soda  and  the  iodine  method.  Experiments  in 
this  direction  have  been  made  by  Dr.  Xot/.li  at  the  Aussig 
Chemical  Works,  by  aspirating  burnei  gases  by  means  of  a 
T-tube  at  the  same  time  through  dccinormal  soda  solution 
and  deciuormal  iodine  solution.  In  these  first  experiments 
no  reading  of  the  thermometer  and  barometer  was  taken  for 
correcting  the  volume  of  gas  aspirated,  hence  the  percentages 
calculated  arc  not  exact,  but  the  results  are  all  the  same 
comparable  with  one  another. 

The  following  observations  were  made  with  successive 
samples,  of  necessarily  varying  percentages,  but  those  given 
on  the  same  line  (for  soda  and  iodine  respectively)  were 
always  taken  by  aspirating  at  the  same  moment. 

Series  A. 


10  cc.  Soda 
Solution. 


10  cc.  I  Solution. 


Water  run  out  .... 


131 
136 

110 
158 
169 


154 
148 
166 

170 
183 


Average  

Corresponding  to. 


149 

7'» 


163 

it'4  per  cent.  SO*  by  volume 


Series  B. 

10  cc.  Soda 
Solution. 

10  cc.  I  Solution. 

\\  n  1 1 1  run  out  — 

164 

CC. 

IT.". 

136 

its 

— 

122 

1  w 

— 

1"! 

112 

OS 

111.-, 

95 

103 

119 

128 

Corresponding  to.. 

86 

8-0  per  cent.  SO.  by  volume. 
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Buries  <  I. 


60  ec.  Soda. 


60  co.  I. 


Water  run  out 

Corresponding  to. . 


614 
8-0 


ec. 

7'5  percent.  S02 


It  is  perfectly  clear  that  in  every  single  case  the  total 
acidity,  calculated  as  S03,  is  superior  to  the  quantity  el' 
ival  S02  as  indicated  by  the  iodine.  lint  in  order  to  obtain 
a  sure  quantitative  foundation  1  caused  Dr.  Notzli  to  make 
a  special  experiment  in  which  the  thermometer  and  baro- 
meter were  observed,  and  in  which  the  acids  were  all 
oxidised  by  means  of  iodine,  and  the  total  sulphuric  acid 
gravinietrically  estimated,  so  that  we  now  possess  all  the 
elements  of  calculation.  Burner  gases  were  aspirated  at  the 
same  time  though  50  cc.  decinormal  NaOH  and  50  cc.  one- 
tenth  normal  I.  The  temperature  in  the  aspirating  bottle 
(which  was  placed  close  to  a  large  gas-pipe)  was  :;t  ('., 
the  barometer  stood  at  7-10  mm.  In  order  to  discharge  the 
colour  of  phenolphthalei'n,  650  cc.  water  had  to  he  run  out ; 
the  absorbing  liquid,  after  oxidation  by  I,  yielded  gravi- 
metrically 0  ■  1963  grin.  SI  >.,.  In  order  todischarge  the  colour 
of  the  iodine  68-1  cc.  of  water  was  used  ;  gravimetrical 
analyses  showed  0-2047  grin.  S03.     Now  we  find  : — 

A. 

650  cc.  of  34°  and  740  mm =532  cc.  of  0°  and  700  mm. 

To  this  must  be  added  the  SOj  absorbed.  =  50  „  „ 

Total  original  gas sss         „         „ 

or  -i-!  =  9'47  per  cent,  by  volume  of  total  acids  calculated  as  S02 

B. 

684  cc.  of  34°  ami  740  mm =500  cc.  of  0°  and  Ton  mm. 

AddforSOj 56 

Total  original  gas cio         ,.         „ 

01.  5-i—  =  0 •  C14  per  cent,  of  SO,  really  present. 

616 
leaving      0'4S  per  cent,  of  Si  >:.  present  as  si  1, 

9'  17 

If  588  ec.  of  original  gas,  after  oxidising  all  SI )._,,  yielded 

altogether  0'  1963  SO,,  616  cc.  of  gas  must  yield  ,;1';      "  '"' 

588 

—  0-2056.     We  really  found  in  the  iodine  solution   0-2047, 
which  is  a  very  satisfactory  confirmation. 

This  calculation  at  the  same  time  shows  what  great 
errors  are  often  made  in  factories  by  neglecting  the  tem- 
perature and  barometrical  pressure.  Even  in  the  above 
Estimations  there  is  still  a  slight  error,  since  the  column  of 
water  in  the  aspirator  (whose  height  I  do  not  know)  ought 
to  lie  deducted  from  the  barometrical  pressure  ;  but  this 
error,  which  would  appear  to  make  the  percentages  slightly 
lower  than  they  actually  were,  cannot  have  affected  the  total 
results  to  a  sensible  degree. 

I  may    be   allowed  in  this    place   to   mention  a  plan  for 

testing   burner    gases    which    has    been    in    my    mind    for 

several  years  pas',  but  for  which  I  have  not   yet  found  the 

means  of  carrying  out  in  practice.     This  is — estimating  the 

[  percentage   of  sulphur    acids    in     burner    gases    tig    their 

1  specific  gravity.     The  gaseous  mixture  in  question  contains 

I  an  almost  constant    proportion    of  nitrogen,  a  quantity  of 

oxygen    varying    between     narrow    limits,    and     a    certain 

quantity   of   the  acids   of   sulphur,  together  with  those   of; 

I nitrogen  which  may  (and  indeed  must)  be  neglected  in  this 

',  as  well  as  in  the  preceding   method  of   testing.     Nor  is    ii 

necessary  to  take  notice  of  the  difference  in  specific  gravity 

between  the  vapours  of  N02  and   S03,  for  the  method  in 

question  cannot  replace  an  exact  analytical  estimation,  and 

lis   only    intended   to  facilitate   the   control    of   the   vitriol- 

aiakiug  process  by  the  ease  and  speed   of  the  observation, 

old  by  the  possibility  of  arranging  a  continuous  graphical 

yheck  of  the  pyrites-burning  process. 


If  we   put  atmospheric  air  =  1,   the  specific  gravity  of 

nitrogen  is  =  0-9714,  that  of  oxygen,  =  1-1056.     Suppose 

we  replace  part  of   the  oxygen   by  sulphur  dioxide,  whose 

specific  gravity  is  =2-247,  the  specific  gravity  of  the  mixture 

will  be  raised ;  for  instance,  with  8  per  cent,  gas :  — 

79  N       =       ,'„",        ■:        0-SI7U       =       0-7675 

13  0       =        ,'„'„■  1-1050       =       0-14.-S7 

s  sn..  [JL       <       -J ■  2 17        =      0-179S 


or  with  6  per  cent,  gas:  — 

79  N      =       ,■;;,  0-9714 

15  0      =      j'i  x      1-1056 

6S08  =       rij5  x       2-247 


l-imiii 


0-767S 
0'1658 
0-1348 

l'uosi 


A  difference  of  2  per  cent,  volume  of  SO.,  is  represented 
by  a  difference  of  0-023  in  specific  gravity.  That  is, 
differences  of  1  per  cent.  SOo  will  be  indicated  by  the 
second,  and  such  of  0-1  per  cent,  SI  ).,  by  the  third  decimal 
place  of  the  specific  gravity. 

It  is  some  time  since  Mr.  Friedrich  Lux,  of  Ludwigshafen, 
constructed  his  gas-balance,  which  is  now  generally  employed 
for  instantly  or  continuously  testing  the  specific  gravity  of 
ordinary  illuminating  gas;  and  it  has  also  been  employed 
with  some  like  success  in  tin-  analysis  of  that  gas.  For 
two  years  past  1  have  tried  to  induce  Mr.  Lux  so  to  modify 
his  gas-balance  that  it  could  be  used  for  acid  gases  ;  if  I 
had  such  an  instrument  at  my  disposal,  I  am  sure  I  could 
make  it  useable  fur  testing  burner  or  vitriol-chamber  gases 
for  S(  lL„  and  even  arrange  it  for  continuous  registration  of 
the  results.  But  hitherto  I  have  not  been  able  to  obtain  a 
balance  made  of  such  material  that  it  could  be  used  for 
this  purpose,  and  it  remains  to  he  seen  whether  Mr.  Lux 
will  be  able  to  do  that. 

Another  method  for  estimating  the  specific  gravity  of 
gases  has  quite  recently  been  proposed  by  Friedrich 
C.  G.  Midler.  It  consists  in  passing  a  stream  of  the  gas 
through  a  perpendicular  tube.  4  ft.  long,  connected  at  the 
bottom  with  a  sensitive  pressure-gauge  communicating  at 
the  other  end  with  the  atmospheric  air.  It  stands  to 
reason  that  the  4-ft.  column  of  gas  will  exercise  a  different 
pressure  on  the  pressure-gauge  from  that  of  atmospheric 
air,  and  this,  by  means  of  an  empirical  graduation,  can  be 
utilised  for  estimating  the  specific  gravity  to  the  third 
decimal.  After  prolonged  correspondence  with  the 
inventor,  concerning  the  application  of  this  ingenious 
method  to  the  testing  of  burner  gases,  I  have  come  to 
the  result  that  this  should  be  possible,  but  so  far  I  have 
found  no  time  to  work  out  a  practical  method  and 
apparatus  for  this  purpose. 

3. — Testing  oe  the  Chamber  Exit  Gases. 

The  testing  of  the  exit  gases  from  vitriol  chambers  is 
decidedly  capable  of  improvement  in  some  particulars.  In 
the  first  instance  the  well-known  prescriptions  of  the  English 
Alkali  Makers'  Association  can  he  greatly  simplified  by 
introducing  the  above  described  process  with  caustic  acid 
and  phenolphthalei'n,  and  this  has  been  already  done  with 
great  practical  success. 

But  I  found  it  also  necessary  to  revise  the  methods  for 
estimating  the  nitric  oxide  in  the  exit  gases,  since  many 
experiences  point  t<>  the  fact  that  far  greater  losses  arise 
from  this  source  than  bad  been  hitherto  assumed, 

For  this  purpose  il  was  indispensable,  first,  to  compare 
the  different  descriptions  of  absorbing  apparatus  in  use, 
and  select  the  best  of  them;  secondly,  to  see  whether 
any  more  accurate  method  than  that  employed — potassium 
permanganate  as  an  absorbent  for  NO — could  be  found. 
I  will  here  give  only  the  general  results  of  this  investi- 
gation, in  which  I  have  been  very  ably  assisted  by 
Mr.  Marehlewski. 

Concerning  the  best  shape  of  absorbing  apparatus. — I 
excluded  at  once  from  our  research  the  simple  and  rough 
forms,  a-  well  as  those  adapted  only  for  re-weighing,  but 
not   for   re-titration,   such    as   Liebig's  potash-bulbs.     The 
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apparatus  experimentally  compared  were:  Hist,  Mitecher-  equally  to  be  be  considered  as  modified  Pettenkofer  tubes ; 
lich's  tubes,  Fig.  _;  second,  Pettenkofer's  tubes,  as  modified  fourth,  glass-bead  tubes,  Fig.  I  ;  fifth,  bulb  tulies  with 
by  in\  self,  Fig.  3  i  third,  Winkler's  glass  worms,  which  are   ]    10  bulbs,  of  the  shape  shown  iu  Fig.  •>, 


Fig.  1. 


Fit 


Fig.  4. 


Fig.  2 


: 


Fig.  6. 


If  the  Mitscherlich  tubes,  we  always  placed  three  in  suc- 
cession, of  the  other  apparatus  two,  and  made  a  large 
number  of  experiments  with  all  of  them  with  the  following 
results.  The  Mitscherlich  tubes  are  most  imperfect,  even 
three  of  them  in  succession  do  not  secure  a  complete 
absorption  of  the  nitric  oxide  from  a  1  per  cent,  mixture 
of  that  gas  witli  100  vols.  CO.,.  Since  the  tubes  known 
as  "Todd's  tubes"  are  but  slightly  modified  Mitscherlich 
bulbs,  similar  results  must  be  looked  for  in  their  case. 
Much  better  was  the  absorption  with  the  Pettcnkofer- 
Lunge  tube,  indeed,  decidedly  superior  to  Winkler's  glass 
worms,  but  even  here  a  single  apparatus  did  not  retain  all 
the  NO  from  a  1  per  cent,  mixture.  This  was,  however, 
the  case  both  with  the  glass-bead  tube,  Fig.  4,  and  the 
ten -bulb  tube,  Fig.  5,  one  of  which  sufficed  for  completely 
absorbing  the  NO  from  a  1  per  cent,  mixture  with  C02. 
(If  these  two  apparatus  I  ultimately  decided  for  the 
ten-bulb  lube,  which  for  greater  security  may  be  enlarged 
to  fifteen  Mis,  because  it  is  easier  to  employ  and  completely 
wash  it  for  re-titration. 

My  research  further  extended  to  the  question  whether 
potassium  permanganate  could  be  replaced  by  a  better 
absorbent  for  nitric  oxide  Permanganate  has  the  drawback 
that  even  strongly  acid  solutions,  on  passing  the  gases 
through,  especially  when  hot,  gives  a  precipitate  of  hydrated 
manganese  dioxide.  This  causes  no  inaccuracy  in  testing 
if  tin'  tube  is  rinsed  with  part  of  the  ferrous  sulphate 
solution-employed  in  re-titrating,  when  the  precipitate  will 
easih  dissolve;  the  final  result  is  exactly  the  same  as  in 
smh  cases  v. here  no  manganese  dioxide  had  been  precipitated. 
Hut  this  precipitation  is  always  a  little  inconvenient,  and  an 
absorbent  free  from  this  drawback  would  he,  no  doubt, 
preferred  to  potassium  permanganate,  especially  if  it  were 
more  sensitive  than  that  reagent  is  to  nitric  oxide. 


Hydrogen  peroxide  has  been  several  times  proposed  for 
absorbing  nitric  oxide,  and  we  thoroughly  examined  it  in 
that  respect,  but  it  does  not  seem  worth  while  to  give  any 
details  of  our  experiments,  for  the  result  was  most  decisive. 
Hydrogen  peroxide,  both  in  an  acid  and  an  alkaline  solution, 
is  a  bail  absorbent  for  nitric  oxide,  and  altogether  to  be 
rejected  for  the  estimation  of  that  substance. 

Many  years  ago  I  had  tried  another  kind  of  absorbent  for 
nitric  oxide,  viz.,  concentrated  nitre  acid,  or  a  mixture  of 
this  with  strong  sulphuric  acid.  This  retains  the  nitric 
oxide  by  the  formation  of  nitrous  acid,  which  can  then  be 
estimated  by  means  of  potassium  permanganate  or  by  the 
nitrometer.  As  the  stream  of  gases  carries  away  a  good 
deal  of  nitric  acid,  we  must  retain  this  by  a  solution  of 
caustic  potash  or  soda.  We  have  now  subjected  this  method 
to  a  thorough  investigation,  with  the  following  result  :  The 
method  is  much  better  than  absorption  by  hydrogen  peroxide, 
but  it  is  decidedly  inferior  to  the  use  of  potassium  per- 
manganate, both  in  point  of  accuracy  and  in  that  of  speed 
and  convenience  of  execution. 

The  final  conclusion  of  that  research  was  :  '1'hat,  so  t'nr, 
no  better  mode  of  estimating  the  nitric  acid  contained  in 
chamber  exit  gases  is  hnoirn  than  that  of  passing  them 
through  a  titrated  solution  of  potassium  permanganate, 
strongly  acidified  with  sulphuric  acid,  and  contained  iu  a 
15-bulb  tube.  At  the  end  of  [the  operation  an  <  \eess  of 
titrated  solution  of  ferrous  sulphate  is  added,  and  the 
operation  brought  to  an  end  by  re-titrating  with  standard 
permanganate. 

I  maj  be  permitted  to  state  on  this  occasion  that  for 
standardising  a  solution  of  potassium  permanganate,  as 
well  as  for  the  testing  of  manganese  ore  anil  bleaehing 
poieder,  the  gas-volumetric  methods  worked  out  by  me, 
and  founded  on  the  use  of  hydrogen   peroxide,  offer  greaj 
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convenience  and  saving  of  time,  :md  are  at  all  events  most 
useful  in  checking  the  ordinary  methods.  It  is  hardly 
necessary  to  point  out  in  what  extraordinary  degree  all  such 
methods  are  facilitated  by  the  use  of  my  yas-volumetcr, \v]i\ch 
permits  reading  off  the  volumes  of  gases  as  corrected  for 
temperature,  pressure,  and  moisture,  without  any  calculation 
or  any  observations  of  thermometer  and  barometer.  This  is 
equally  the  case  with  the  nitroraetric  operations  proper,  for 
which  I  have  constructed  a  special  "reaction-vessel"  (this 
Journal,  1890,  548),  greatly  facilitating  and  expediting 
the  analysis  of  nitrous  vitriol,  nitrate  of  soda,  and  so  forth. 

4. — Spf.cific  Gravitv  Tables  for  Sulphuric  Acid. 

New  tables  of  the  specific  gravities  of  sulphuric  acid  of 
various  strengths  have  been  worked  out  with  the  greatest 
care  by  myself  in  conjunction  with  Mr.  Isler,  and  have 
been  reprinted  in  the  Society's  Journal,  1890,  501.  Similar 
work  is  to  be  done  for  nitric  and  hydrochloric  acids,  but  so 
fur  the  considerable  time  required  for  it  has  not  yet  been 
found. 

Soon  after  the  first  publication  of  our  memoir  there 
appeared  in  the  Journal  of  the  Chemical  Society  (vol.  57, 
64 — 185),  an  extremely  elaborate  paper  by  Professor 
Pickering  on  the  same  subject  ;  and  Mr.  II.  D.  Richmond 
lias  founded  upon  this  a  table  of  the  specific  gravities  of 
concentrated  sulphuric  acid  (this  Journal,  1890,  479). 
Professor  Pickering's  results  are  not  unessentially  different 
from  ours,  and  the  enormous  amount  of  his  observations, 
and  the  seemingly  stupendous  accuracy  of  those,  indicating 
thousandths  of  a  per  cent,  of  HoSO.,  in  the  acid,  may 
possibly  make  them  appear  more  trustworthy  than  ours  to 
those  who  have  not  worked  in  the  same  field.  But  I  cannot 
for  one  moment  acknowledge  this  conclusion.  Hundreds 
of  tests  made  by  myself  with  the  greatest  possible  care, 
with  calibrated  vessels  and  corrected  weights,  with  constant 
checkings  and  re-checkings,  have  proved  to  me  that 
estimations  of  strong  sulphuric  acid  are  already  very  good, 
if  they  do  not  deviate  from  one  another  more  than  by  one 
unit  in  the  first  decimal  per  cent.,  and  that  the  utmost 
accuracy  attainable,  but  most  certainly  not  attained  by  the 
great  majority  of  workers,  is  +  0-05  per  cent.  If,  there- 
fore Professor  Pickering  maintains  (loc.  cit.  73)  that  bis 
percentages  are  accurate  to  +  0-001,  this  impossible 
assertion  is  in  my  mind  from  the  outset  a  reason  for 
distrusting  the  accuracy  of  his  figures  altogether,  and  I 
believe  that  this  impression  will  be  conveyed  to  others  as 
well  who  take  the  trouble  of  looking  at  the  very  tottering 
foundation  of  that  seemingly  stupendous  accuracy.  All  his 
hundreds  of  observations  are  founded  upon  the  analysis  of 
a  sample  of  pure  sulphuric  acid,  supplied  by  Dr.  Messel, 
from  which  all  other  strengths  were  prepared  by  adding 
weighed  quantities  of  water,  without  any  further  analyses. 
The  fundamental  analyses  were  not  made,  by  Professor 
Pickering  himself,  but  by  Mr.  Crompton,  and  no  special 
description  is  made  of  the  methods  used,  except  that  the 
estimations  were  made  volumetric-ally,  starting  from  pure 
silver.  iVcuo  those  estimations  of  Mr.  Crompton  s  vary 
between  99-704  and  99-962  per  cent.,  that  is  to  the 
amount  of  0-26  per  cent.,  and  yet  Professor  Pickering 
does  not  hesitate  to  assert  that  the  percentage  of  his 
acids,  made  from  the  fundamental  acid  analysed  by 
BMr.  Crompton  by  way  of  dilution,  and  consequently 
{unavoidably  introducing  some  fresh  errors,  however  slight, 
are  accurately  known  to  the  third  decimal  per  cent.  It 
is  simply  impossible  to  admit  the  justice  of  this  claim, 
but  with  it  falls  to  the  ground  any  claim  to  the  superiority 
of  his  results  over  mine. 

5. — Soda  Manufacture. 

!  The  stimulus  for  working  out  the  following  methods  was 
'ifforded  by  a  suggestion  on  the  part  of  Dr.  Hurter,  who 
pointed  out  that  analytical  methods  for  the  purposes  in 
question,  adapted  to  the  requirements  of  a  works  laboratory, 
1  !vere  very  desirable. 

I  (a.)  Estimation  of  Free  Lime  in  Black-Ash. — It  is  well 
mown  that  a  certain  quantity  of  free  lime  ought  to  exist  in 
ilack-ash,  in  order  to  facilitate   the  lixiviating  process.     I 


have  found  that  the  following  process,  an  adaptation  of  a 
plan  proposed  by  Winkler  for  the  analysis  of  quicklime, 
yields  very  good  results. 

The  sample  of  black-ash  is  treated  in  the  ordinary 
manner,  as  prescribed  in  the  "  Pocket  Hook,"  for  obtaining 
a  solution  ;  that  is,  50  grins,  are  quickly,  but  thoroughly, 
ground  up  to  a  fine  powder,  which  is  put  into  a  litre  flask 
and  covered  with  tepid  distilled  water,  freed  from  carbon 
dioxide  by  boiling.  The  mixture  is  at  once  well  shaken  up, 
and  the  agitation  is  several  times  repeated  during  two  hours. 
Without  such  speedy  and  thorough  shaking,  a  hard  cake  is 
formed  at  the  bottom  which  does  not  any  more  disintegrate. 
After  two  hours  the  llask  is  filled  up  to  the  mark,  and 
special  samples  are  taken  out  for  the  single  tests.  First  of 
all  the  tests  are  made  for  free  lime  and,  if  required,  for 
total  lime  (see  below),  and  for  these  the  contents  of  the 
flask  are  thoroughly  shaken  up  each  time  before  taking  out 
a  sample.  When  this  has  been  done,  the  flask  is  allowed  to 
rest  and  after  settling  the  clear  part  of  the  contents  is  used 
for  the  ordinary  black-ash  tests.  The  samples  intended  for 
the  estimation  of  free  or  of  total  lime  are  taken  out  with  a 
pipette  of  the  form  shown  in  Fig.  6,  which  is  not  so  easily 
stopped  up  by  the  muddy  residue  as  the  ordinary  pipettes, 
with  a  long  thin  outlet  tube.  After  taking  out  the  sample, 
the  outwardly  adhering  mud  is  washed  off,  the  contents  of 
the  pipette  are  run  into  a  beaker,  the  pipette  is  rinsed  into 
the  same,  an  excess  of  barium  chloride  solution  is  run  in,  a 
drop  of  plienolphthalein  solution  is  added,  and  the  liquid  is 
titrated  in  the  cold  with  one-fifth-normal  oxalic  acid  till  the 
pink  colour  has  just  disappeared.  If  care  has  been  taken 
to  thoroughly  shake  up  the  flask  before  each  sample  is 
taken  out,  the  results  agree  perfectly  well.  By  this  method 
only  the  free  lime  is  found,  as  the  oxalic  acid  acts  upon  the 
carbonates  only  after  saturating  the  freo  lime,  and,  when 
doing  so  and  setting  some  CO.,  at  liberty,  the  red  colour  is 
discharged  at  once. 

A  special  set  of  tests  were  made  by  adding  a  quantity  of 
neutral  cane-sugar  solution,  in  order  to  see  whether  more 
lime  would  thus  be  indicated,  owiug  to  its  solubility  in  that 
solution  ;  but  the  results  entirely  agreed  with  the  former 
ones,  so  that  the  sugar  can  be  dispensed  with. 

(6.)  Estimation  of  Total  Soda  and  Total  Lime  in  Black- 
Ash. — This  estimation  is  desirable  because  it  is  a  check  on 
the  proper  mixing  ot  the  black-ash.  Unfortunately,  the 
most  accurate  methods  for  this  purpose  would  not  be  of 
very  much  practical  use,  because  the  difficulty  of  getting 
a  really  representative  average  sample  of  a  black-ash  ball 
is  almost  insuperable,  as  Dr.  Hurter  has  found  in  an 
extensive  series  of  trials.  All  the  more  expeditious  methods 
are  in  their  place  here. 

As  it  is,  at  most  works  the  soda  contained  in  the  solution 
of  black-ash  in  the  shape  of  Na„CO.„  NaOH,  Na.S  and 
Na.,S(J4  is  generally  estimated,  and  the  result  is  best  reduced 
for  our  purpose  to  Na;S04.  The  soda  present  in  other 
soluble  forms  or  in  the  insoluble  state  need  not  be  taken 
into  account,  or  else  a  certain  quantity  is  allowed  for  it 
once  for  all.  We  shall  thus  get  the  total  soda,  and  we  have 
only  to  make  a  special  test  for  total  lime,  which  we  do  as 
follows  : — Together  with  the  samples  taken  out  of  free  lime, 
we  take  out  two  or  three  samples  of  the  well-agitated  muddy 
liquid  for  our  present  purpose,  exactly  in  the  same  way  as 
prescribed  above.  Each  sample  is  put  into  an  Krlenmeyer 
flask,  mixed  with  a  few  cc.  of  strong  hydrochloric  acid  and 
boiled  till  till  the  gases  have  been  expelled.  A  drop  of 
methyl-orange  is  now  added,  and  sodium  carbonate  solution 
is  run  in  till  the  pink  colour  has  just  disappeared.  Now 
30  cc.  of  one-fifth-normal  sodium  carbonate  solution  is  run  in 
from  a  burette  and  the  liquid  is  once  more  boiled  to  pre- 
cipitate all  CaCO;].  The  small  quantity  of  ferric  oxide, 
alumina,  magnesia,  &c.  equally  precipitated,  can  be  neglected 
here. 

The  liquid  is  washed  into  a  200  cc.  flask,  which  is  filled 
up  to  the  mark,  and  100  ec.  of  the  clear  portion  is  titrated 
with  one-fiftb-nortnal  hydrochloric  acid  to  find  out  the 
quantity  of  Na2C03  taken  up  by  the  lime  present. 

In  four  tests  according  to  this  method  made  by  my 
assistant,  Mr.  Werner,  the  following  quantities  of  one-fifth- 
normal  acid  were  used  (upon  30  cc.  of  sodium  carbonate 
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if, -5  -  16-6  -  1« -5,  corresponding    to 
Boluuon) ;   X6  5  -  ^      ^        =  , ,  ^ 

Only  after  all  the  samples  intended  for  the  tests  (a)  and 

,,,       "v     been  taken  out,  the  original  Wack-ash  solution 

'  ,i  ;     i  "  settledown,  and  the  samples  lor  the  estimations 

oYsS^mpounds  ale  taken  now.    In  the  ££««ta»d 

nSlo^twmeSuld  be  added  the  Na^O,  present 
u  such,  but  not  indicated  by  titration. 

«..)  Estimation  of  Available  Soda  in  Alkali  Waste.- 
r„  alkali  waste  there  is,  apart  from  soda  occurring  ra  the 
nsouble  form  (which  is  hut  rarely  estimated),  always 
some  soda  present  in  a  soluble  shape;  at  the  same  ..me 
o  v  '  to  the  prolonged  action  of  warm  water  on 
.;,;"'-,„,,,!,,,,  !„,  calcium  sulphydrate  or  other 
«  11  calcium  compounds.  Certainly  such  soluble  com- 
ptn£  of  calcium  'cannot  exist  atthe-e^ 
sodium  carbonate;  in  presence  of  water  thes  wll  mteract 
and  calcium  carbonate  will  he  precipitated,  whilst  sodium 

si  .hydrate,  &C.  will  enter  into  solution.      In  the  ease  of  old 

alkaUwaste  mud,  calcium  sulphydrate  polysulph.de,  and 
^sulphate  will  be  in  solution  as  well;  even  in  thecase 
of  fre.  waste  possibly  such  ealeium  compounds,  partially 
fctim-  upon  acids,  may  he  in  solution  at  the  same  tone 
with  sod  urn  compounds  indicated  by  acids,  whilst  on  he 
other  han3  badly  lixiviated  waste  will  yield  a  solution 
containing  an  excess  of  NasC03,  and  consequently  no 
enlnblc  calcium  salts  at  all.  . 

T  L  facts  have  been  known  all  along.and  it  was  always 

noS,   .hat    direct   titration   of  an  aqueous. extnict  of 

alkali  waste   leads    to  entirely  erroneou     results.     I   have 

proved  this  directly  in  the  "  Chemische  Industrie,      881   372 

and  in  consequence  of   this  a  process  was  received   into  the 

"Pocket    Book,"    consisting    in   evaporating   the    aqueous 

erfracftc .dryness   with   addition    of   a   little   ammonium 

e"bo.  ate,  igniting   the  residue,  treating  it    with  water  and 

itS   the    clear    solution.      This    process    IS    souiewha 

i^thy;  what    is  worse,  it   is    inaccurate    as   pointed   out 

to  me  b v  Dr.  Hurler.     The  reason  is  probably  that  during 

cva^ora  ion  some  of  the  sodium  sulphide  is  oxidised  into 

thShate,  which  of  course  escapes  notice  in  the  titration. 

D     Hurler  communicated  to  me  the  method  used  at  some 

Lancashire  works,  and  consisting  in  treating  the  aqueous 

extract  with  carbonic  acid,  boiling  the  solution  to  decompose 

the  calcium  carbonate,  and  filtering  and  titrating   he  cleat 

solution.     I  have  examined  this  method  with  the  following 

results  (obtained  by  Mr.  Zalsciecki)  :— 

Total  alkalinity  of  the  aqueous  extract  (Na»0  +  CaO)  = 
45'3  cc.  oue-liflh-normal  acid. 
4,5-15  ..  ,, 

45-2 
After  one  hour's  treatment  with  gaseous  C02  (less  is  nol 
sufficient),  boiling  and  filtering  :— 

20'0  cc.  one-fittli-nornial  acid. 
20-2 
2G-3 
20-15 
After  quarter  of  au  hour's  boiling  with  zinc  carbonate 
and  filtering  ;— 

26"!  cc.  oi  acid. 
25 ''Jo 
20-05 
28'5 
Hence   the   CO    method    yields  quite  consonant    results, 
practically  identical  with  those  obtained  even  more  quick  y 
Dy  zinc  carbonate.     Neither   of   these   methods  .,11   yield 
absolutely  true  results  but  such  a.  suffice  for  purposes  of 
comparing   working   results.     The   difficulty   of    getting  a 
really  average  simple  of  waste  is  certainly  one  which  can 
In-  hardly  overcome. 

OH   Estimation  of  the  Available  Soda    in   Con reioi 

Caustir  Soda.—H  i;  well  known  that  caustic  soda  contains 
several  sodium  compounds  which  saturate  acid  on  teeing. 
5S  are  hence  indicated  as  available  soda.  VIZ.,  sodium 
hydrate,  carbonate,  silicate,  and  alumniate.  W  here  it  is 
important  that  .he  caustic  should  contain  as  little  carbonate 


as  possible,  the  CO  is  estimated  and  the  Na  .< '.  t,  IS  deducted 
iron,  the  total  Xu,U.  Hut  there  is  a  general,  although  but 
tacit  agreement  to  count  the  soda  combined  with  silica  and 
alumina  as  available  soda,  both  because  the  quantities 
occurring  in  commercial  caustic  are  exceedingly  slight,  and 
because  the  soda  in  these  compounds  m  wellnigh  all  practical 
eases  acts  like  (lie  hydrate.  This  saves  the  somewhat  tedious 
estimation  of  silica  and  alumina. 

1,   does  not  seem  as  if  this  usage  was  ,o  be  attacked  from 
any   side;  bul   Cross  ami  Bevan   (this  Journal,  188-J,  -J.>_) 
have  drawn  attention  to  the  fact  that  when  methyl-orange  is 
employed  as  indicator,  the  test-acid  saturates  not  merely  the 
NalO  but  also  the  Alt.  of  the  sodium  alummate, before 
the"  pink    colour   is    produced,  and  this  is  a  source  of  error. 
Hut   apart    from   the    fact   that  Cross  and  Bevan,  as  1    have 
nrove/l    in    the    /.cits.   f.  angew.    Chem.    1890,    300,    erro- 
neouslj  contend  that  the  change  of  colour  takes  place  when 
the  proportion  2  AU  I,-.  S  ILSt .,  is  reached  (the  real  propor- 
tion  being   AUt,;":Ul,S04),   I  must  also   protest  against 
their  exaggeration  of  the  real  error  pointed  out  by  them, 
and  their..,.,,,  al  condemnation  of  the  use  of  methyl-oran 
'for  titrating  caustic  soda.    From  a  large  number  ol  analyses, 
puth    found   in    chemical    publications,   partlj    made   bj 
myself  1  must  conclude  that  the  amount  of  alumina  con- 
tained in  ordinary  commercial  caustic   soda   is   mostly  quite 
inappreciable,  and  certainly  never  exceeds  0-1  per  cent.,  so 
that  it  may  be  neglected  in  testing  for  alkali.      The  reason 
of  this  is  "that  in  the  manufacture  of  caustic  the  temperature 
in  the  end  is  kept  so  high  that  the  compounds  of  soda  with 
alumina  and  ferric  oxide  are  split  up  again,  and  alumina  and 
ferric  oxide  settle  down  at  the  bottom  of  the  caustic  pots. 
The  "  bottoms  "  are  then  ladled  out  by  themselves,  and  are 
mostly  worked  up  again,  hut   part  of  them   is  sold   ...   that 
state/and  as  they  contain  about  2  per  oent.  oi  alumina, 
titration  with  methyl-orange  would  certainly  give  tar  too 
hieh  a  result.    In  testing  caustic  bottoms,  therefore,  inethyl- 
orlnee  must  not  he  used,  but  otherwise  there  is  no  necessity 
for   renouncing    the    use   of  this   exceed.ugly    convenient 
indicator. 


6— Sulphur  Recovery.     Kvtimat.o.n  of  Suiphuri 

Hydrogen   ano   Sulphur   Dioxidk    in    the    *i«: 
Gaseous  Mexturi 
Au  analytical    method    for    this    purpose    has   become  : 
necessary,  "since    in   the   Chance-Claus    sulphur    recover] 
mocess  a   gaseous   mixture  escapes  containing  small  quan- 
tities  „f   both  SO,  and   H,S,  together  amounting  to   about 
30  to  50  grins.  S  per  cubic  metre.     Owing  to  the  enormous 
amount  of  foreign  gases,  chiefly  nitrogen,  in  spite  oi   tl>.- 
p.vsrMCe    of    moisture   no   reaction  ensues  hetw, 
11  S  •  they  must  be  dealt  with  by  special  absorbing  apparatus, 
and  hence  also  an  analytical  method  for  their  estimation  has 
become  desirable.  ...      ,,,,<-.       .1    . 

Such  a  method  had  been  devised  by  Mr.  H.  Crowtna 
chemist  at   Messrs.  Chance  Bros.      He  passes   samples  f 

the  gases  at  the  same  ti through  solutions  of  hydro* 

peroxide  and  of  iodine.     The  former  exerts   the   1 
reactions: — 

H.Oa  l   mi,       H,so, 
HA  +  H.,S  =  2H.X)  +  S. 
That   means  :   SO,  is  converted  into  H.;S04.  hut  I! 
not  form  any  acid,  hence  titrating  the  hydrogen  pero 
standard  soda  solution  will  indicate  the  si  V,  alone. 

On  the  other  hand  the  reaction  with  iodine  solutio 
both  cases  such  that  each  atom  of   S  converts  two  atoms  | 
I  into  HI  ;— 

11, s  +  -2  1  =  2  III      ,    s 

SO,  +21+  2H„0  =  2  HI  +  H2SO«. 

Thus  the  total  sulphur  is  indicati  d,  and  IIS  is   foi 
subtracting  from  it  the  S  of  S<  >,  found  as  above  by  meaw 

"   Air  Crowther's  pi ha-  been  introduced  into  all 

where  the  Chance  process  is  working,  but   complaints  aaw 
reached  me  according  to  which  the  results  are  not    . 
enough.     I„  oide,   to  investigate  tins   matter   I  ha-u 
lb,,  aid  of  Mr.MaroWewski.  made  a  large  numb 
nnuts     It  was  found  that  in  point  of  fact  hydrogen  pero»W 
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is  not  at  all  a  good  absorbent  for  II, S,  but  ;it  all  events  its 
acidity  is  not  altered  by  that  compound,  whilst  S03  is  easily 
and  completely  absorbed.  This  pari  of  the  process  is  there 
fore  quite  correct,  indeed  it  has  beeri  employed  for  many 
years  past  by  other  chemists  (especially  Classen).  The 
fault  is  in  the  other  part,  the  estimation  of  total  sulphur  by 
iodine  solution.  We  found  that  the  gaseous  current  always 
carries  away  a  certain  quantity  of  iodine  which  makes  tin- 
total  sulphur  and  hence  the  ILS  to  conic  out  too  high.  But 
this  can  be  avoided  by  placing  behind  the  iodine  an 
absorbing  tube  with  caustic  soda  solution  which  retains  the 
iodine,  and  whose  contents  arc  added  to  the  iodine  solution 
before  re-titration.  Tins  addition  then  ought  to  be  made  at 
all  events  to  the  apparatus. 

It  is,  however,  preferable  to  proceed  in  a  different 
manner,  viz.,  to  leave  out  the  treatment  with  hydrogen 
peroxide,  to  pass  the  gases  simply  through  a  bulb-apparatus 
containing  iodine  solution,  followed  by  another  apparatus 
containing  a  little  standard  caustic  soda  solution.  At  the 
end  of  the  operation  the  contents  of  both  apparatus  are 
united. 

The  mixture  ought  to  possess  an  acid  reaction  ;  if  not  it 
is  acidified  with  a  known  quantity  of  standard  acid.  The 
unused  iodine  is  then  estimated  by  means  of  thiosulphate ; 
now  methyl-orange  is  added  and  standard  soda  is  run  in 
till  neutrality  lias  been  established.  This  process  yields  all 
data  required  for  estimating  SOa  and  H3S,  since  the  latter 
liberates  only  its  equivalent  of  HI,  but  the  former,  besides 
its  equivalent  of  HI,  also  an  equivalent  quantity  of  H.,S04 — 

H2S  +  2  1  =  2  HI     +  S 

SO,  +  21  +  2  H20  =  2111+  II  S( ), 

If  we  call  the  difference  between  com.  of  iodine  solution 
originally  employed  and  that  of  thiosulphate  used  in  re- 
titrating=m, — the  originally  employed  com.  decinormal  soda 
solution  (which  must  be  <^w)=  n,  and  the  quantity  of  soda 
solution  used  in  the  end  lor  establishing  neutrality  =  o, 
the  quantity  of  sulphur  present  is  I'onnd  by  the  following 
expressions  : — 

S  in  ELjS  and  S( ):    -  0-0016  in 

S  in  SIX  alone         =   (IM)IHG  (n  +  0  —  in). 

In  order   to  test    this    i ess   practically,   we    passed    a 

mixture  of  S(X  with  very  much  atmospheric  air  through 
iodine  and  soda,  as  above  described,  and  ascertained  then 
how  far  the  results  obtained  by  titration  coincided  with 
those  obtained  by  gravimetric  estimation  of  the  sulphuric 
acid  formed. 

The  results  were  in  three  separate  experiments  : — 


- 

lodometrical            Gravimetric 
Process.                    Process. 

Difference. 

«. 

b. 
c. 

Gnu. 
0-071SG 

0-0776 

0-0708 

Grm. 
0-0730 

0-07800 

o-0f.91.-i 

Grm. 

+  O-oiitsr, 

-  0-00016 

-  0-00057 

Experiment  a  showed  sufficient,  b  and  c  excellent  agree- 
ment between  the  two  methods.  Hence  the  method  now 
proposed,  which  is  both  more  accurate  and  more  expeditious 
than  that  formerly  used,  may  be  safely  recommended  to  all 
chemists  concerned. 

One  or  other  of  the  above  mentioned  absorbing  methods, 
that  is  either  hydrogen  peroxide  or  iodine,  can  lie  employed 
in  the  methods  proposed  by  Zulkowsky,  .lannasch,  and 
others,  for  estimating  the  S03  escaping  in  the  roasting  of 
spent  oxide  of  gas-works,  or  of  pyrites  itself.  Those 
authors  proposed  bromine  for  this  purpose,  and  estimated 
the  sulphuric  acid  gravimetrically,  after  destroying  the 
bromine  present  in  excess  ;  but  the  reagents  now  proposed 
save  the  lengthy  manipulation  last  mentioned,  and  substitute 
a  titration  for  a  gravimetrieal  estimation. 
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Revision  of  Constants  Employed  in  tin-  Analysis  of  Fats 
and  (Ills:   Part  II." 


Mecliny  held  in  the  Societies'  Humus,  207,  Bath  Street, 
Glasgow,  on  Monday,  November  3rd,  1890. 


MR.    C.    A.    FAWSITT    IN    TDK    CHAIR. 


Tun  Chairman  said  be  was  sorry  to  inform  the  members 
that  their  Chairman,  Mr.  Stanford,  had  been  ordered  abroad 
through  ill-health,  and  would  not  be  able  to  take  any  share. 
in  the  work  of  the  Society  for  some  time,  lie  was  sure  they 
were  all  very  sorry  at  this  circumstance,  and  would  unite 
with  him  in  the  desire  that  (be  lime  was  not  far  distant, 
when  Mr.  Stanford  would  be  able  to  return  home  restored 
to  health. 

At  the  beginning  of  another  session  he  would  remind 
them  that  the  success  of  the  meetings  depended  upon  the 
members  themselves.  He  hoped  tbey  would  vie  with  each 
other  ill  producing  papers  of  merit,  and  not  only  so,  but 
that  they  would  influence  their  friends,  whether  members  of 
the  Society  or  not,  to  come  forward  and  read  papers.  One 
part  of  the  meetings,  of  which  be  would  like  to  see  more 
advantage  taken,  was  the  discussion.  Although  the  paper 
contributed  was  ever  so  valuable  few  remarks  were  elicited. 
This  be  hoped  would  be  remedied  in  part  at  least,  by  the 
removal  of  the  meeting  place  to  this  smaller  room,  where 
they  would  feel  more  at  home.  Regarding  the  night  of 
meeting,  it  had  been  changed  from  Tuesday  to  Monday, 
the  latter  being  considered  the  most  suitable. 


i  i  a  „  .-.  ,.,. 
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A  MECHANICAL  RETORT  WITH  CONTINUOUS 
FEED  AND  DISCHARGE. 

BV  R.  HAIO. 

Tins  retort,  the  patent  of  which  belong-;  to  the  Mechanical 
Retorts  Company,  Limited,  of  Paisley,  possesses,  apart 
from  its  mechanical  principle,  a  feature  which  should,  I 
think,  render  it  interesting  to  you  from  a  scientific  point  of 
view.  I  refer  to  the  manner  in  which  it  utilises  the  heat 
supplied  to  it. 

A  retort,  in  the  ordinary  conception  of  the  term,  is  a 
vessel  usually  much  longer  thau  broad,  and  which  may  have 
its   length    disposed  in   a   vertical,   inclined,  or   horizontal 


direction.  The  cross  section  may  be  round,  square, 
O-shaped,  or  oval.  A  furnace  heats  the  outside,  and  the 
charge  more  or  less  completely  occupies  the  inside.  Heat 
passes  by  conduction  through  the  shell  of  the  retort  to  the 
contents,  and  upon  the  texture  of  these  as  well  as  on  the 
temperature  of  the  rire  depends  in  a  great  measure 
the  rapidity  with  which  the  charge  is  worked  off. 

The  substances  distilled  are  of  low  conductivity,  and  if 
they  are  charged  into  the  retort  in  a  state  of  tine  division, 
or  if  they  crumble  during  the  distillation,  the  heat  takes  much 
longer  to  penetrate  to  the  centre  of  the  charge  than  when, 
owing  to  the  state  of  coarser  division  of  the  material,  there 
is  more  interstitial  space.   This,  1  think,  is  owing  to  the  fact 


that  in  the  latter  case  the  gases  evolved  from  that  portion 
of  the  charge  adjacent  to  the  hot  shell  are  free  to  travel 
throughout  the  rest  of  tin-  mass,  and  by  convection  distribute 


the  heat  they  have  received.  The  quantity  of  heat  trans- 
mitted by  radiation  must  be  very  small,  and  I  know  of  no 
retort  constructed  specially  to  admit  of  an  increase  in  this 
quantity.  Inventors  have  centred  their  efforts  on  the 
production  of  a  retort  with  such  a  cross  section  that  no  part 
of  the  charge  shall  be  remote  from  the  shell,  and  with  as 
large  a  volume  of  gas — whether  liberated  from  the  material 
or  introduced  from  outside — passing  through  the  charge  as 
could  be  conveniently  dealt  with. 

In  the  retort  of  which  this  is  a  sketch  you  will  see  that 
the  order  of  importance  of  the  three  ways  by  which  heat 
may  he  transmitted  is  reversed.  The  charge  is  kept  as  free 
as  possible  from  contact  with  the  shell  and  is  spread  out  to 
receive  the  heat  radiated  down  upon  it  from  every  side. 
The  gases  liberated  are  tuned  to  travel  in  a  certain  direction 
which  keeps  them  also  as  much  as  possible  from  contact 
with  the  shell,  while  at  the  same  time  they  are  made  to 
traverse  the  interstices  of  the  material,  so  that  if  hotter  they 
impart  heat  to  it,  if  colder  they  receive  heat  from  it,  and 
thus  help  by  convection  to  equalise  the  temperature 
throughout  ;  while  the  continuous  renewal  of  the  atmosphere 
in  contact  with  any  given  particle  of  the  substance  under- 
going decomposition  greatly  assists  the  removal  of  the 
products  of  heavier  density  and  materially  contributes  to 
the  realisation  of  a  genuine  low  temperature  process.  The 
products  are  generated  at  the  upper  surface  of  the  charge) 
by  this  surface  they  also  escape,  and  are  in  no  danger  of 
having  to  penetrate  a  mass  of  material  much  hotter  than 
themselves, as  would  be  the  case  with  gases  gem  rated  in  the 
middle  of  a  charge   heated   by  conduction  from   all  round. 
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It  is  only  during,  say  one-tenth  of  the  period  of  distillation 
that  the  charge  is  in  contact  with  a  part  of  the  shell  directly 
heated  by  the  furnace  gases,  and  those  furnace  gases  are  at 
this  point  on  their  way  to  the  chimney,  and  being  almost 
spent  can  impart  but  little  heat,  while  the  charge  having 
finished  nine-tenths  of  its  course  through  the  higher  or 
radiation-heating  part  of  the  retort  is  almost  completely 
decomposed  and  in  the  condition  least  suitable  for  absorbing 
conduction  heat;  it  may  therefore  be  said  that  this  plays 
no  part  in  the  distillation  effected  by  our  retort. 

I  think  the  idea  of  a  mechanical  retort  probably  first 
suggested  itself  to  someone  who  distilled  small  materials, 
ami  who  found  the  strain  on  the  shell  of  the  retort,  owing  to 
the  high  temperature  at  the  end  of  an  operation,  very 
destructive. 

It  was  natural  to  suppose  that  some  arrangement  by 
which  the  charge  could  lie  stirred  up  ami  each  particle 
brought  in  its  turn  within  the  influence  of  the  heated  shell 
would  obviate  this  disadvantage.  With  some  materials  the 
difficulties  to  be  overcome  were  not  very  serious,  and 
there  are  many  retorts  with  mechanism  inside  or  outside 
of  them,  which  appears  very  simple  and  little  likely  to 
he  deranged  by  the  heat,  which  have  been  patented;  yet 
when  it  came  to  treating  a  substance  difficult  of  manipu- 
lation when  hot  and  of  a  delicate  constitution  chemically, 
the  users  of  those  retorts  appear  to  have  lost  confidence 
in  them. 

I  have  seen  a  horizontal  cylindrical  retort,  capable  of 
being  rotated  about  its  axis  and  consequently  with  all 
its  mechanism  outside,  which,  alter  a  dozen  charges  had 
a  skin  of  coke  three  or  four  inches  thick  adhering  to  the  ! 
inside  of  the  shell,  caused  not  by  the  decomposition  of 
gaseous  hydrocarbons  like  the  carbon  coke  in  a  gas  retort, 
but  by  the  crumbling  and  melting  of  the  substance  with  I 
which  it  was  charged,  and  which  was  deposited  layer  by 
layer  as  the  retort  revolved.  As  this  deposit  increased  in 
thickness  the  fire  required  to  he  urged,  the  distillate  was 
less  good,  more  coal  was  burned,  the  time  to  exhaust  a 
charge  greatly  increased,  and  the  chipping  which  was  done 
after  a  thorough  cool  down  was  effected  with  considerable 
difficulty. 

If  this  retort  had  been  fitted  with  internal  mechanism  of 
the  ordinary  screw  or  chain  type  the  result  would  not  have 
been  greatly  different,  and  I  think  the  defect  lies  in 
allowing  the  substance  to  rest  on  a  surface  heated  from 
underneath  by  the  furnace,  so  that  decomposition  begins 
below,  and  the  superincumbent  charge  increase'  the 
tendency  to  adhere  not  only  by  its  weight  but  also  by 
preventing  the  free  evolution  of  the  vapours. 

Our  retort,  as  you  see  by  the  drawing,  consists  of  a 
vertical  cylinder,  with  a  diameter  of  eight  feet  at  the 
bottom,  which  is  increased  by  three  inches  at  regular 
intervals  till  it  is  nine  feet  wide  at  the  top  and  seven  feet 
six  inches  high.  Both  top  and  bottom  are  closed  by  discs, 
each  having  a  large  hole  at  the  eeutre.  Projecting 
upwards  from  the  top  disc  and  downwards  from  the 
bottom  ;disc  are  sleeves  which  pass  through  the  Hues  and 
brickwork  to  the  open  air,  and  which  are  fitted  at  their 
extreme  ends  with  stuffing  glands,  in  which  the  centre  shaft, 
driven  from  below  by  gearing,  revolves.  The  sleeves  are 
much  wider  than  is  necessary  for  the  passage  of  this  shaft. 
It  is  through  the  upper  one  that  the  substance  to  be 
distilled  is  charged,  the  products  being  removed  by  the 
lower  one.  The  centre  shaft,  like  the  shell,  is  also  stepped, 
but  instead  of  increasing  towards  the  upper  end  it 
diminishes  in  diameter.  The  steps  or  shoulders  are 
arranged  at  different  levels  from  those  on  the  shell,  so 
that  the  discs  which  rest  on  them  are  exactly  midway 
between  those  which  rest  on  the  shell.  The  discs  rest 
alternately  on  the  shaft  and  on  the  shell ;  those  on  the 
shaft  revolve  with  it,  those  on  the  shell  are  stationary. 
The  discs  on  the  shaft  do  not  quite  reach  to  the  shell,  but 
are  smaller  in  diameter  by  about  a  foot,  the  discs  on  the 
shell  have  an  opening  in  their  centres  leaving  an  annular 
space  round  the  shaft.  From  snugs  cast  on  the  under 
side  of  each  plate  are  hung  scrapers  or  deflectors  which 
act  like  ploughs.  Those  hung  from  a  fixed  disc  but 
working  on  a  revolving  disc,  face  towards  the  shell.  Those 
hung  from  a  revolving  disc  but  working  on  a  fixed  disc,  face 
towards  the  shaft.  All  are  arranged  to  deflect  the 
material  on  the  respective  discs,  outwards  from  the  shaft 


and  inwards  from  the  shell.  The  material  is  put  into  the 
hopper  on  top  either  from  hutches  on  an  over-head 
railway  or  by  means  of  a  bucket  elevator  from  the  ground, 
and  is  thence  forced  by  a  screw  to  the  branch  "on  the 
upper  sleeve  ;  here  it  falls  down  alongside  the  shaft  on  to 
a  moving  plate  near  its  centre.  As  this  plate  moves 
slowly  round  the  material  forms  a  ring  upon  it.  This 
ring  is  interrupted  by  a  deflector  hung  from  the  top  cover 
which  pushes  the  material  aside  as  fast  as  it  comes  round, 
and  makes  a  larger  ring  while  another  small  ring  is  being 
laid  down.  The  large  ring  is  again  expanded  into  one 
still  larger  by  another  deflector,  and  so  on  till  the  outer- 
most deflector  pushes  it  over  the  edge  of  the  disc  on  to 
the  fixed  disc  below.  As  this  deflector  is  itself  fixed, 
the  material  falls  ..n  to  the  fixed  disc  at  a  fixed  spot,  and 
if  left  alone  would  pile  up  there,  but  certain  deflectors 
hung  from  the  edge  of  the  moving  disc  and  which  (for 
simplicity,  I  will  say)  do  not  quite  reach  down  to  the 
fixed  disc,  are  continually  knocking  the  top  off  this  heap 
ami  extending  the  material  in  a  ribbon  close  to  the  shell. 
Here  rings  continue  to  be  formed  as  before,  but  each  succeed- 
ing one  is  lessened  in  diameter  by  a  deflector  hung  from  a 
moving  disc,  till  all  the  material  is  pushed  over  the  edge 
of  the  opening  in  the  middle  of  the  fixed  disc.  Here  it 
arrives  on  the  centre  of  a  moving  plate  as  at  the  first, 
and  the  cycle  of  movements  outwards  and  inwards  is 
repeated  with  each  pair  of  discs  till  the  material  arrives 
;it  the  bottom  of  the  retort.  It  then  falls  down  a  shoot 
in  the  bottom  sleeve  to  the  chain  conveyor,  and  is  carried 
out  over  the  large  bevel  wheel  to  the  double  valve  apparatus 
by  which  it  is  discharged  into  a  waggon  or  otherwise 
removed. 

By  the  arrangement  of  deflectors  described,  you  will 
notice  that  the  whole  charge  is  not  kept  in  continual 
motion,  but  that  only  a  little  of  it  is  being  moved  at  any 
one  time.  Less  power  is  therefore  necessary  for  driving, 
and  the  deflectors  move  out  of  the  way  and  leave  the 
newly  turned  up  substance  fully  exposed.  The  vapours 
generated  or  liberated  travel  in  the  same  direction  as  the 
material,  and  pass  to  the  condenser  by  the  larger  opening 
in  the  bottom  sleeve.  The  heat,  which  may  be  supplied  by 
a  gas  producer  or  furnace,  according  as  one  or  other  is 
suitable  for  burning  the  coal  of  the  district,  is  first  applied 
to  the  top  of  the  retort,  which  is  covered  by  an  arch  of 
special  construction,  and  from  thence  passes  by  a  zigzag 
course  on  both  sides  of  the  retort  to  the  bottom,  below 
which  the  flue  gases  escape  to  the  chimney.  You  see  that 
where  the  fire  is  hottest,  the  cold  material  is  introduced, 
and  when  the  material  begins  to  decompose,  the  flue 
temperature  is  moderated,  but  always  remains  hotter  than 
the  material,  and  imparts  beat  to  it.  This  might  not,  at 
first  sight,  appear  a  good  arrangement  for  ensuring  economy 
in  coal  consumption,  for  the  flue  gases,  being  above  the 
decomposing  temperature  of  the  charge,  convey  a  lot  of 
heat  to  the  chimney  which  might  be  used  up  in  warming  a 
fresh  quantity  of  material  to  the  distilling  point  ;  but  it 
must  be  remembered  that  with  the  travel  of  tiie  generated 
gases  arranged  as  described,  the  temperature  of  volatilisation 
of  the  heavier  products  is  lowered  undoubtedly,  and  it  is 
possible  that  that  of  decomposition  may,  by  the  favouring 
conditions,  be  so  as  well ;  so  that,  though  the  hottest  fire  were 
applied  below  the  retort,  and  the  flue  gases  more  thoroughly 
cooled  by  passing  over  the  cold  material  above,  it  is  doubtful 
if  any  economy  would  he  gained,  and  it  is  certain  that  the 
equality  of  temperature  at  present  existing,  and  which  is 
valuable,  would  be  lost.  The  number  of  discs  may  be 
varied  to  suit  the  nature  of  the  substance  to  be  distilled, 
but  I  think  need  not  exceed  12. 

The  retort  at  present  in  use  at  our  Paisley  works  has 
only  eight  plates,  and  on  a  consumption  of  less  than  2j 
cwt.  of  coal  per  ton  of  wood,  puts  through  an  average 
quantity  of  12  tons  per  day  of  24  hours.  The  wood  is 
principally  birch  in  the  form  of  shavings  from  the  bobbin 
makers.  The  retort  represented  by  the  sketch  in  your 
hands  was  sent  abroad  to  distil  shale  ;  it  has  10  plates,  and 
also  puts  through  12  tons  per  day,  but  the  coal  used,  which 
was  of  very  poor  quality,  amounted  to  about  4  cwt.  on  the 
ton  of  shale;  with  Scotch  coal  I  am  sure  Ibis  figure  would 
be  much  lower. 

The  shell  of  the  retort  is  made  of  cast  iron  1  in.  thick, 
and  the  discs,  which  are  strengthened  by  ribs  cast   on  their 
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underside,  have  a  thickness  of  ,  "l  an  inch,  the  total  weight 
of  an  eight-plate  machine  is  about  20  tons,  and  the  machine 
work  necessary  is  trifling.  The  brickwork  is  simple,  but  I 
would  like  to  draw  your  attention  to  the  vault  on  the  top, 
which  is  made  so  as  to  throw  no  strain  on  the  side  walls. 
Fireclay  blocks  with  a  check  at  each  end  are  built  into  a 
•  te  "  inm  curved  to  tin-  circle  of  the  outside  of  the  vault 
and  turned  in  at  the  rods.  s,»  that  when  the  whole  is  Lifted 
by  a  muzzle  bolted  to  the  web  of  the  "  tec  "  iron  the  bricks 
retain  their  position.  Eight  or  ten  of  those  arches  of 
varying  lengthwhen  placed  side  by  side  cover  the  whole  of 
tlie  retort,  and  as  the  irons  are  not  exposed  to  beat  they 
bind  the  structure  very  firmly. 

1  regret  I  have  been  unable  to  show  you  a  sketch 
embodying  out  most  recent  improvements,  but  the  tracing 
handed  round  shows  plainly  the  theoretical  principles  on 
which  we  work.  The  improvements  1  refer  to  are  merely 
in  the  construction  and  enable  us  to  have  the  castings  made 

more  cheaply.     VVe  now  have  the  fixed  and  moving  discs 

respectively  made  of  one  diameter,  so  that  when  shipped 
abroad  one  spare  disc  of  each  kind  may  be  sent  as  a 
precaution  against  accident. 

The  discharging  apparatus  at  the  bottom  of  the  retort  is 
also  simplified. 

That  the  theory  upon  which  the  construction  of  the 
machine  is  based  is  a  correct  one  is  proved,  not  only  by  the 
small  amount  of  coal  used,  but  also  by  the  excellent 
quality  of  the  distillate  produced.  The  wood  used  at  our 
works,  which,  1  believe,  is  stoved-dried  before  being  cut  up, 
can  contain  no  superfluous  moisture  to  increase  the  quantity 
of  distillate,  ami  this  quantity,  which  amounts  to  140  stalls. 
per  ton  is,  as  far  as  1  have  been  able  to  find  out,  much 
greater  than  that  produced  from  air-dried  billets  commonly 
used  in  tixed  retorts.  The  specific  gravity  of  the  liqnoi 
after  settling  is  about  lad  or  IS  Tw.,  showing  that  it 
contains  much  hydrocarbon  matter;  it  shows  by  test  between 
13  ami  11  per  cent,  of  glacial  acetic  acid.  The  yield  of 
charcoal  is  1  cwt.,  and  the  amount  lost  by  difference  as 
incondensible  gas  is  only  2  cwt 

The  retort  which  treated  shale  produced  a  full  yield  of 
oil  of  an  excellent  quality,  much  better  than  that  from  fixed 
retorts.  The  exhaust  steam  if rom  the  engine  which  drove 
it  was,  without  being  superheated,  passed  into  this  retort. 

The  power  required  lor  driving  is  very  little,  and  by 
calculation  from  the  breadth  and  speed  of  the  belts  amounts 
to  three-horse  power  for  the  wood  retout  and  five  for  the 

shale  one. 

We  have  treated  two  or  three  tons  of  seaweed  with  our 

machine  and  the  iodine  left  in  the  residue  was  greatlj  in 
excess  of  that  usually  found.  The  quantity  unfortunately 
was  too  small  to  afford  a  test  of  the  capacity  of  the  retort 

for  this  purpose. 

Discussion. 

The  Cb  wi;M  in  said  that  the  wood-distilling  industry  was 
one  of  great  importance,  and  a  paper  connected  with  the 
subject  was  Very  acceptable.  This  industry  had  suffered 
much  in  recent  years  by  competition  from  America  and 
Germany.  The  Americans  distilled  an  immense  quantity 
of  wood — inaiulv  for  the  charcoal — and  sent  to  this  country 
acetate  id'  lime  and  wood-spirit  in  such  quantities  as  to 
make  their  manufacture  here  unremunerative.  This  retort, 
however,  seemed  as  if  it  would  help  manufacturers  to 
produce  these  articles  mole  cheaply  than  could  be  done  by 
the  other  retorts  in  use.  If  this  was  SO,  it  would  supply  a 
waul  lour;  felt  by  wood  distillers.  There  was  also  a 
wide  field  before  it  for  distilling  shale,  if  it  distilled 
economically,  and  tin'  wear  and  tear  were  not  excessive. 

As  far  as  la'  remembered,  the  original  patent  was  in  the 
name  of  a  Mr.  Lyle.  Would  Mr.  Haig  say  whether  this 
retort  is  a  modification  of  that  one  or  a  new  patent 
altogether?  The  wear  ami  tear  of  these  retorts  had  always 
appeared  verj  heavy,  and  it  would  be  an  advantage  if 
Mr.  Haig  could  tell  them  what  was  the  amount  per  ton  of 
wood  distilled.  He  should  like  to  ask  also  what  was  the 
size  of  the  shah'  treated,  and  how  the  temperature  of  this 

retort  c paled  with  that  of  the  stationary  retorts  ?     Then  he 

should  like  to  know,  loo,  what  was  the  percentage  "I    acetic 

acid,  woo.l  spirit,  tar,  &c.  a>  compared  with  that  which 
conies  from  other  retorts  '■ 


Mr.  Brown  asked  if  Mr.  Haig  had  ever  tried  this  retort 
on  alkaline  liquors,  and  if  not,  how  he  thought  it  would  do 
for  that  purpose  ? 

M.  .1.  PattisOM  asked  if  the  products  contained  more  tar 
than  those  obtained  by  the  old  process,  and  if  the  quality  of 
the  charcoal  produced  was  as  good  as,  or  latter,  than  by  the 
old  one  ? 

Iir.  G.  (1.  Henderson  said  that,  with  regard  to  the 
temperature  of  the  retort,  he  gathered  that  the  upper  part 
was  at  a  much  higher  temperature  than  the  lower  part. 
Could  Mr.  Haig  give  them  the  average  difference  of  tempe- 
rature between  the  upper  ami  lower  parts,  and  also  could  he 
inform  them  whether  any  experiments  had  been  made  as  to 
the  effect  of  varying  differences  of  temperature  between  the 
top  and  bottom  of  the  retort  ?  He  would  also  like  to  know 
if  Mr.  Haig  could  inform  them  as  to  the  different  percentage 
of  the  various  products  obtained  at  different  temperatures, 
as  compared  with  the  ordinary  retort-  ': 

Mr.  K.  Hail,  in  reply,  said  that  at  first  the  retort  bad  been 
verj  difficult  to  work,  though  tie'  actual  wear  of  moving 
parts  was  nil.  The  trouble  was  caused  by  the  faulty 
construction  of  the  shell,  which  began  to  leak  after  a  few 
months'  work.  This  was  now  entirely  obviated  by  having 
it  made  in  rings  instead  of  segments,  so  that  no  strains  were 
thrown  on  the  joints.  With  a  tight  shell  there  is  no  danger 
of  anything  going  wrong. 

The  shale  referred  to  was  broken  to  the  usual  size  for 
road  natal. 

The  liquor  produced   from  « t  i tained   13 — 11   per 

cent,  of  glacial  acetic  acid,  which  was  allowed  to  be  a  very 
good  yield. 

The  retort  had  never  been  tried  for  recovering  waste  Soda 
lyes  of  paper  makers,  but  if  these  were  first  concentrated 

to  a   proper  consistency,  it   would   certainly   carl tse  the 

organic  matter  they  contained,  and  the  soda  might  he 
lixiviated   out    of    the    residue.      It    would    no   doubt    be   an 

advantage  to  have  the  organic  matter  destroyed  without 
exposing  the  soda  to  the  sulphurous  gases  of  the  furnace. 

The  charcoal  is  discharged  from  the  retort  the  moment  it 
is  spent,  and,  being  produced  at  a  low  temperature,  is  very 
suitable  for  gunpowder  making.  Much  of  il  is  used  for 
insulating  the  refrigerating  chambers  in  which  meat  is 
brought  to  this  country  and  stored  on  arrival:  it  is  very 
light,  and  is  unaffected  by  damp  or  dry  rot.  It  i-  chii  flj 
produced  from  birch,  ami  this  is  known  to  yield  more  tar 
than  some  hard  woods,  but  the  retort  produces  so  much 
more  liquor  per  ton  than  is  got  by  the  old  way  that  a  slight 
increase  in  the  tar  which  settles  out  is  immaterial. 

The  question  about  the  difference  in  results  got  by  varj  lug 
the  difference  of  temperature  which  exists  between  the  top 
and  bottom  of  the  mechanical  retort  was  probably  suggested 
to  Dr.  Henderson  by  the  known  arrangement  of  ^  oung  and 
Benny's  retort,  which  has  practically  two  chambers,  one  kept 
at  a  higher  temperature   than    the   other,  the  one   producing 

ammonia  and  the  other  oil,  two  distinct  chemical  operations. 
The  retort  described  to-night,  although  to  a  certain  extent 
divided  by  the  discs,  acts  a-  a  -ingle  chamber  at  a  uniform 
temperature,  but  this  temperature  may  be  varied  over  all  to 
suit  the  nature  of  the  decomposition  required.  Wood  and 
shale,  which  are  worked  for  the  distillates,  require  a  low 
temperature,  which  is  ensured  by  feeding  the  material 
thickly  into  the  retort.  The  effect  of  a  higher  temperature 
may  be  readily  shown  by  driving  the  retort  faster  and  the 
feed  slower,  so  I  hat  the  charge  passes  through  in  a  thin 
stream.  Neither  shale  oil  nor  pyroligneous  acid  produced 
under  such  conditions  is  as  good  as  that  made  in  the  first 
method  of  working,  but  it  is  conceivable  that  some  substances 
might  clo  better  with  a  somewhat  high  temperature.  The 
usual  practice  is  to  have  redness  just  visible  in  the  second 
line  from  the  top.    The  actual  temperatures  of  the  evolved 

or  line  gases  have  not  been  measured,  but  it  is  possible  to 
preserve  great  uniformity  in  these  by  changing  tin-  speed  of 
the  engine  which  drive-    the    retort    to   suit  \  arialion-  in  the 

condition  of  I  he  fire. 
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EDWARD  CHAMBERS  NICHOLSON,  F.C.S., 

A    MEMBER   OF  THE   SOCIETY    OF    CHEMICAI    INDUSTRY. 

In  the  year  181a  the  Boyal  College  of  Chemistry  had 
been  but  comparatively  recently  founded  by  Professor 
A.  W.  Itol'inami.  In  that  year  two  of  the  Professor's 
first  students  were  appointed  by  him  to  assist  him  in  the 
pursuit  of  his  earlier  brilliant  researches  in  organic 
chemistry.  One  of  these  was  Edward  Chambers  Nichol- 
son, the  other  was  Frederick  Augustus  Abel,  now  Sir 
Frederick  Abel.  After  a  few  years  Nicholson  became 
associated  with  the  conduct  of  a  small  chemical 
manufacturing  business,  which,  under  his  guidance  and 
chemical  supervision,  speedily  developed,  and  at  length 
acquired,  through  his  work,  a  very  high  reputation  for 
the  production  of  rare  chemical  compounds  upon  a 
manufacturing  scale.  Directly  after  the  foundation  to 
the  coal-tar  colour  industry  had  been  laid  by  the 
discoveries  of  W.  H.  1'erkin,  Nicholson  produced  upon 
a  large  seale  and  of  a  high  degree  of  purity  certain 
tinctorial  coal-tar  derivatives  which  speedily  acquired 
great  commercial  importance,  and  thus  brought  fame  as 
well  as  profit  to  bis  firm.  Turning  now  to  a  series  of 
lectures  on  "Coal-tar  colours  and  on  recent  improve- 
ments and  progress  ill  dyeing  and  ealieo  printing, 
embodying  copious  notes  taken  at  the  International 
Exhibition  of  1862,"  by  the  late  Dr.  F.  Crace  Calvert, 
delivered  in  Manchester,  we  read  "  Most  persons  must 
have  admired  in  the  recent  exhibition  the  beautiful 
crowns  of  acetate  of  rosaniliue  exhibited  by  Messrs. 
Simpson,  Maule,  and  Nicholson,  which  presented  in 
reflected  light  the  green  metallic  lustre  of  cantharides' 
wings."  Also  further  on  we  read  "  Roseine  was  tirsl 
introduced  into  the  trade  early  in  1860  by  Messrs. 
Simpson,  Maule,  and  Nicholson."  Dr.  Calvert  later  on 
refers  to  the  once  much-used  "  Bleu  de  Lyon."  at  first 
largely  imported  into  this  country,  but,  adds  Calvert, 
"now  manufactured  by  Messrs.  Simpson,  Maule,  and 
Nicholson."  It  is  indeed  refreshing  to  uote  throughout 
the  lectures  how,  through  the  influence  of  this  gnat 
technological  chemist,  the  firm,  which  he  was  raising 
to  a  position  of  eminence,  not  to  speak  of  affluence, 
held  its  own,  and  more  than  held  its  own  in  the  race 
with  tile  best  continental  linns  representing  the  coal-tar 
colour  industry. 

After  a  career  as  manufacturing  chemist  as  brief  as  it 
was  brilliant,  Mr.  Nicholson  retired  from  business,  and  it 
has  been  a  source  of  much  regret  to  those  acquainted 
with  his  exceptional  powers  as  an  investigator  and 
originator  of  manufacturing  processes,  that  lie  thought 
best  to  abandon  the  active  pursuit  of  chemical  science  in 
the  full  tide  of  success,  and  when  his  continued  labours 
could  not  have  failed  to  be  of  important  benefit  to  the 
chemical  industries. 

Edward  Chambers  Nicholson  died  on  the  23rd  of 
October  last,  after  a  brief  illness,  at  the  age  of  03  years. 
It  is  not  too  much  to  say  that  to  his  remarkable  talent 
for  developing  iuto  successful  manufacturing  proe 
intricate  laboratory  methods  for  the  preparation  of  new- 
anil  rare  products,  England  chiefly  owed  the  high  position 
she  held  in  the  industrial  world  in  the  early  days  of  the 
coal-tar  colour  industry.  Nor  should,  in  this  connexion, 
the  scientific'  enthusiasm  or  inspiration  be  forgotten,  due 
to  the  teachings  and  ennobling  influence  of  that  master 
of  scientific  instruction  ami  original  investigation,  A.  \V. 
Hofmami,  an  influence  both  felt  and  responded  to  by  so 
many  of  his  pupils  during  his  directorship  of  the  Royal 
College  of  Chemistry  and  subsequently  in  their  later 
careers. — W.  S. 
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I  .-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Lubricating  Oils.     A.C.  .1.  Charlier.     The  Fngineer,  1890, 
305— 306. 

See  under  XII.,  page  1043. 
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Improvements  in  Filters.    G.  MacDonald,  London. 

Pat.  14,072,  September  6,  1889.  Sd. 
In  this  invention  the  filtering  medium  in  the  form  of  a 
compressed  block  is  enclosed  in  a  receptacle  open  at  the 
top  and  perforated  at  the  bottom,  and  is  covered  by  a  cap 
or  bell,  an  annular  space  being  left  between  the  bell-cover 
and  the  receptacle.  A  connected  series  of  these  receptacles 
is  placed  in  a  portable  vessel  or  cistern.  The  water  to  be 
filtered  rises  in  the  annular  space,  and  flowing  over  the  rim 
of  the  receptacle,  passes  through  the  filtering  medium  and 
perforated  bottom,  which  communicates  with  the  outlet 
pipe.  By  preference,  the  filtering  medium  is  the  "  carbide 
material  "  described  in  Eng.  Pat,  18,177  of  1888,  and  known 
as  magnetic  oxide  of  iron.  Several  modifications  of  the 
apparatus  are  shown  on  the  drawing  accompanying  the 
specification. — E.  S. 


An  Improved  <  'ooling  Apparatus  for  Brewing  and  Domestic 
Purposes.  C.  Suelser.  From  N.  Keif,  Hanover,  Germany. 
Eng.  Pat.  16,079,  October  12,  1889.     8,/. 

See  under  XVII.,  page  105G. 


Improvements  in  Apparatus  fur  Distilling  and  Vnnien- 
t rating  Solutions.  J.  Price,  Liverpool.  Eng.  Pat.  16,520, 
October  19,  1889.  S</. 
The  object  is  to  construct  the  apparatus  used  in  distillation 
and  concentration  so  as  to  obtain  the  desired  effects  with 
great  economy  of  fuel,  and  with  little  or  no  deposit  of  solid 
matter  on  the  evaporating  surfaces,  and  is  effected  by 
securing  rapid  flow  of  the  liquid  and  maintaining  it  in 
contact  with  the  heating  surfaces.  This  is  done  by  using 
metallic  heating  -  tubes  containing  other  tubes  of  non- 
conducting material,  and  having  between  the  two  tubes 
deflecting  plates  arranged  preferably  in  a.  spiral  form  with 
an  uniform  or  increasing  pitch,  so  as  to  cause  the  liquid  to 
flow  continually  in  contact  with  the  heating  surfaces.  The 
liquid  to  be  treated  is  made  to  flow  through  the  central 
tube,  to  return  through  the  space  between  the  two  tubes  (or 
vice  rersa).  Suitable  connections  are  fitted  for  the  admis- 
sion of  the  heating  medium — for  the  liquid  to  be  treated — 
for  its  transference  to  and  from  the  several  vessels,  and  also 
for  the  removal  of  the  condensed  water.  —  E.  S. 


Improvements  in  Apparatus  fur  Heating,  Evaporating, 
and  Condensing,  applicable  as  a  Feed-water  Heater,  a. 
Distiller,  or  a  Condenser.  \V.  \V.  Bengough,  forest 
Gate.      Eng.  Pat.  1S,324,  November  16,  1889.  '  llrf. 

The  apparatus  belongs  to  that  class  where  steam,  used  for 

beating  ami  other  purposes,  is  caused  to  pass  through  coiled 
pipes  arranged  within  a  suitable  vessel,  provided  with  inlet 


*  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plus  postage,  to  Mr.  II.  Reader  Lack, 
Comptroller  of  the  Patent  Ultice,  Southampton  Buildings,  Chancery 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  us 
follows:— 

If  the  price  docs  not  exceed  Srf id. 

Above  8d*,  and  not  exceeding  Is.  6d id. 

„     Is.  6rf.,     „  „        is.  Ml Hd. 

„     is.  id..     „  ,.        3s.  -hi id. 
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and  outlet  branches.  Iu  this  invention,  one  or  more 
sections  of  coiled  pipe  are  used,  each  in  the  form  of  a 
double  volute.  The  two  volute  coils  of  each  section  are  in 
one  piece,  and  may  be  made  of  solid-drawn  copper  tubing. 
Where  several  sections  are  employed,  the  outer  ends  of  the 
uppermost  and  lowermost  section  are  placed  in  connexion 
with  steam  inlet  and  outlet  pipes.  By  this  construction  a 
large  heating  or  cooling  surface  can  be  provided  in  a  small 
space.  The  coiled  pipe  is  arranged  in  a  metallic  vessel 
provided  with  inlet  and  outlet  branches,  and  is  connected 
with  the  vessel,  so  as  to  be  easily  disconnected  if  required. 
Suitable  valves  are  provided  for  controlling  the  admission 
of  steam  to  the  coiled  pipes,  and  of  water  and  vapour,  aud 
their  exit  from  the  vessel.  For  details  of  construction  and 
mode  of  working,  the  three  sheets  of  drawings  attached  to 
the  specification  must  be  consulted. — E.  S. 


An  Improved  Method  or  Process  of  and  Apparatus  for 

the    Lixiviation  of    \rarious    Materials.     H.    11.    Lake. 

From  "  La  Societ'e   Anonyme  des  Parfumes  Naturels  de 

Cannes,"  Paris,  France.     Eng.  Pat.  18,528,  November  19, 

1889.     »d. 

This  invention  relates  to  improvements  in  the  method  and 

apparatus    described  in    Eng.   Pat.    10,280   of    1883    (this 

Journal,  1890,  325),  and  is  intended  to  dispense  with  manual 

labour,  making  the  apparatus   automatic  by  providing  each 

extractor,     either    internally    or    externally    according    to 

circumstances,  with  a  float  and  valve,  which  have  the  effect 

of  permitting  the  passage  of  the  solvent  into  each  extractor 

either  at   the  entrance  or  at  the  discharge,  the  passage  of 

the  gas  from  one  extractor  to  the  other  being  at  the  same 

time  stopped  automatically. — E.  S. 


An   Improved   Cement  used  for  Covering  Boilers,  Steam 

ripes  or  Vessels   containing   Steam    or  Heated    Water. 

W.    H.    Londsdale,     Blackburn.       Eng.     Pat.     19,906, 

December  11,  1889.     4</. 

The  mixture   consists  of  4  cwt.  of  ground  cork,  1  cwt.  of 

paper   pulp,  2   cwt.  of  charcoal,  3  cwt.  of  common  clay, 

3  cwt.  of  fireclay,  3  cwt.  of  cowhair  or  other  animal  hair  or 

flax,  1  cwt.  of  soot,  3  cwt.  of  water,  and  may  be  applied  as 

a  covering  to  boilers,  &c.  in  the  usual  manner. — B.  B. 


Improved  Process  and  Apparatus  for  Cooling  Liquids  by 
Means  of  Air.  J.  Klein,  Frankenthal,  Germany.  Eng. 
Pat.  11,246,  July  18,  1890.  lid. 
The  improved  apparatus  devised  for  the  above  purpose 
consists  mainly  of  a  round  or  polygonal  upright  shaft  or 
chamber  in  which  water  admitted  from  the  top  is  brought 
into  intimate  contact  with  a  current  of  air,  produced  by  a 
fan,  moving  up  in  the  opposite  direction.  Inside  the  shaft 
a  number  of  plates,  preferably  of  wood,  and  connected  in 
two  or  more  series,  are  so  arranged  that  the  plates  of  one 
series  cross  those  of  the  other  at  a  suitable  angle.  The 
liquid  to  be  cooled  is  conveyed  to  the  plates,  and  on 
reaching  them  is  distributed  into  thin  and  even  layers,  and 
is  brought  into  contact  with  the  blast  moving  in  the  opposite 
direction.  The  air  thus  absorbs  a  portion  of  the  heat  and 
the  liquid  reaches  the  reservoir  in  a  considerably  cooled 
condition.     (See  also  this  Journal,  1890,  849.) — E.  S. 


Improvements  in  Evaporating  Apparatus.  S.  M.  Lillie, 
Philadelphia,  CJ.S.A.  Eng.  Pat.  11,686,  July  25,  1890, 
By  Internat.  Conv.  December  26,  1889.  8<i. 
The  invention  relates  to  "  Instransit  Evaporating  Appa- 
ratus," in  which  the  liquid  is  evaporated  while  flowing  m 
comparatively  thin  films  over  the  heated  evaporating 
surfaces.  As  regards  a  single  pan  or  "effect"  it  consists 
of  a  battery  of  horizontal  evaporating  tubes,  contained  in 
an  evaporating  chamber,  which  tubes  are  closed  at  one 
end  and  at  the  other  are  connected  with  steam  supply 
,  onduitS,  from  which  their  interiors  are  supplied  with  -team. 
Above  the  evaporating  tubes  in  the  chamber  is  a  spraying 
contrivance,  fed  with  the  liquid  to  be  evaporated,  and  by 


which  it  is  distributed  over  the  surface  of  the  tubes, 
and  then  flows  down  over  the  same  to  the  floor  of  the 
evaporating  chamber.  Means  are  provided  to  allow  the 
escape  of  any  gases  that  may  collect  in  the  tubes  and  Other 
parts  of  the  apparatus;  and  also  for  the  concentrated  liquid. 
For  drtail>  of  the  mode  of  working  it  will  be  necessary  to 
consult  the  drawings  attached  to  the  specification.  There 
are  12  claims.— 10.  S. 


Improvements  in  Filters  and  Filtering  Apparatus. 
R.  W.  James,  London.  From  E.  J.  Tobin  and  T.  Davidson, 
Sydney,  New  South  Wales.    Eng.  Pat.  13,029,  August  19, 

1890.     6</. 

The  improvements  are  specially  devised  to  provide  increased 
effective  capacity  of  the  filtering  medium,  while  the  filter 
itself  may  be  decreased  in  size.  The  invention  is  equally 
applicable  to  domestic  anil  other  filtering  apparatus. 

For  a  domestic  filter  a  chamber  is  divided  into  two  parts 
by  a  central  partition  preferably  formed  of  limestone  firmly 
cemented  in  it,  and  having  an  aperture  through  it  allowing 
of  communication  between  the  upper  and  lower  parts 
containing  the  unfiltered  and  filtered  liquid.  The  filtering 
medium  is  made  by  cutting  a  deep  groove  or  an  annulus  in 
the  walls  of  a  cylinder,  also  preferably  made  id'  limestone, 
the  ends  of  the  groove  being  firmly  closed.  On  the  foot  of 
the  cylinder  is  fixed  a  valve  with  a  passage  to  the  groove, 
and  the  cylinder  is  seated  upon  the  partition  with  the  valve 
entering  the  communicating  aperture,  and  forming  a  tight 
joint.  The  liquid  having  filtered  through  the  exterior  and 
interior  walls  of  the  cylinder  into  the  groove  passes  through 
the  passage  and  valve  into  the  lower  part  of  the  chamber, 
whence  it  is  drawn  off  by  a  tap. — E.  S. 


II.-FUEL,  GAS,  AND  LIGHT. 

Commercial  Condition  of  Persia.     Board  of  Trade  J. 
November  1890,  Col. 


Sec  under  X.,  page  1040. 


PATENTS. 
Improvements   in   and  Connected  with    the  Manufacture  of 

Illuminating   Gas  from  Coal   and  analogous    Material. 

J.  H.  Fergusson,  Liverpool.     Eng.   Pat.   15,947,  October 

10,  1889.  *<l. 
These  improvements  are  iu  connection  with  the  arrange- 
ments for  re-heating  or  fixing  illuminating  gas  after 
distillation.  The  re-heating  duets  or  fixing  retorts  are 
arranged  in  the  upper  part  of  a  bench  of  distilling  retorts, 
but  separated  therefrom  by  openings  regulated  by  dampers, 
&c,  for  the  entrance  of  the  waste  heating  gases;  the 
ducts  may  be  disposed  above  the  arch  of  a  bench  of  retorts, 
and  a  suitable  space  formed  round  them  through  which  the 
whole  or  part  of  the  waste  gases  is  made  to  pass  on  the  way 
to  the  flue,  the  temperature  being  regulated  to  1,000' — 
1,300°  F.  The  fixing  retorts  may  be  single  or  I  -shaped 
ducts,  or  they  may  have  an  artificially  cooled  pipe  interposed 
in  their  course  so  that  the  gases  are  heated,  cooled,  and 
re  heated  ;  in  any  case  an  artificially  cooled  pipe  is  provided 
on  the  duct  outlet.  When  such  a  pipe  is  interposed  between 
two  branches  of  a  fixing  retort,  tar  may  be  introduced  at 
that  point,  or  it  may  be  introduced  at  any  suitable  point  of 
the  duet  whatever  its  form.  The  illuminating  gases  may  be 
led  directly  from  the  retorts  through  a  short  valved  conduit 
into  the  fixing  retorts  without  any  condensation  of  the 
tarry  matters.  In  this  ease  the  gases  are  heated  for  a 
considerable  time  in  passing  through  a  long  duct  to  a 
temperature  not  exceeding  1,000° — 1,200  l'\,  the  junction 
of  the  duct  with  the  cooling  pipes  being  shielded  from 
the  heat. 

Several    modifications    are    described  and    illustrated    by 
three  sheets  of  drawings. — S.  B.  A.  A. 
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Improvements  in  Apparatus  for  burning  Hydrocarbon  or 
other  Oils  for  Lighting  and  Heating  purposes.  G.  Rose, 
Glasgow.     Eng.  Pat.  18,101,  November  13,  1889.     8d. 

These  improvements  are  developments  of  the  author's 
previous  patents,  Nos.  11,517,  16,497,  17,826,  of  1888, 
and  are  mainly  applicable  to  that  class  of  apparatus  in 
which  steam  generated  from  water  supplied  to  a  coil  pipe  or 
chamber  heated  by  the  flame  is  used  to  spray  the  oil  in  the 
burner  or  combustion  box.  An  oil  tank  or  reservoir  has  a 
small  water-tank  secured  to  its  exterior,  interior  or  bottom, 
a  pipe  from  the  latter  tank  feeds  a  small  coil  pipe  enclosed 
in  a  metal  casing  and  secured  to  the  upper  surface  of  a 
broad  flange  surrounding  the  nipple  of  an  oil-well  burner 
similar  to  that  described  in  Eng.  Pat.  11,517  of  1888.  Oil 
flows  by  gravitation  through  a  valve-controlled  tube  into 
the  oil  well  of  the  burner  and  is  there  ignited,  and  as  soon 
as  the  coil  is  sufficiently  heated  steam  is  forced  through  a 
pipe  connected  with  the  top  of  the  coil  into  the  steam 
chamber  of  the  burner,  and  the  oil  is  forced  out  through 
the  nipple  of  the  burner  in  a  tine  spray.  A  branch  of  the 
steam  pipe  conveys  a  portion  of  the  steam  to  the  top  of 
the  water  tank  to  produce  the  pressure  necessary  for  feeding 
the  coil.  A  valve  is  described  which  automatically  regulates 
the  water-supply  according  to  the  pressure  in  the  tank; 
the  admission  of  steam  to  the  tank  may  also  be  regulated 
by  a  valve,  arid  the  water-supply  pipe  may  have  a  syphon 
bend  formed  upon  it  for  the  purpose  of  retaining  a  supply 
of  water  in  the  coil. 

A    number    of    modifications    and    various    details    are 
described  at  length  in  the  specification. — 8.  B.  A.  A. 


Improvements  in  Apparatus  for  Generating  and  Burning 
Gas  from  Heavy  Oils  or  Carbonaceous  Fluids. 
W.G.Robinson,  Elland.     Eng.  Pat.  19,121, November 28, 

1889.     8,/. 

These  improvements  relate  to  the  construction  of  the  gas 
generator  and  burner  of  portable  and  fixed  lamps  in  which 
Irydrocarbon  vapours  are  consumed,  and  are  especially 
adapted  to  the  apparatus  of  Eng.  Pat.  3696  of  1889. 
In  the  improved  apparatus,  the  generator  is  composed 
of  three  or  more  tiers  of  tubes,  each  tier  consisting  of  three 
short  tubes  joined  iu  a  triangle,  and  communicating  by 
means  of  short  vertical  tubes  with  the  adjacent  tiers.  For 
convenience  of  cleaning,  openings  secured  by  screwed 
stoppers  are  formed  in  two  of  the  angles  of  each  tier.  The 
oil  is  supplied  from  a  reservoir  into  the  lowest  tubes  of  the 
generator,  and  the  vapours  are  withdrawn  from  the  upper- 
most tubes  and  conveyed  to  the  burner,  which  is  situated 
directly  under  the  generator,  and  supplies  it  with  the 
necessary  heat.  Pressure  may  be  automatically  produced 
in  the  reservoir  by  connecting  the  vapour  exit  tube  with 
the  upper  part  of  the  reservoir.  The  argand  or  air-mixing 
portion  of  the  burner  is  of  a  hollow  spherical  or  ovoidal 
form,  with  contracted  upper  and  lower  orifices,  this  form 
preventing  undue  fluctuation  of  the  light  from  varying 
pressure  in  the  reservoir. — S.  B.  A.  A. 


Improved  Methods  of  and  Apparatus  for  Burning  Liquid 
Hydrocarbons.  P.  Humbert,  Boston,  U.S.A.  Eng.  Pat. 
12,843,  August  15,  1890.     8rf. 

Liquid  hydrocarbons,  preferably  crude  petroleums,  air 
converted  into  a  mixture  of  methane  and  other  gases  by 
treating  their  vapours  with  atmospheric  oxygen  or  with  the 
gases  from  the  decomposition  of  water  by  heat.  The 
apparatus  used  consists  of  a  volatilising  coil  provided  with  oil 
and  air  supply-pipes  and  with  an  exit  pipe  for  the  vapours 
connected  with  a  burner  placed  at  some  distance  below  the 
coil.  The  coil  and  burner  are  enclosed  by  a  cylindrical 
fireclay  or  iron  shell,  and  two  concentric  cylinders  succes- 
sively decreasing  in  height  arc  placed  between  the  burner 
and  the  outer  cylinder,  and  are  separated  by  air  passages. 
Gas  issuing  from  the  burner  is  thus  supplied  with  air  at 
different  points,  and  complete  combustion  ensues.  The 
coil  may  be  protected  from  the  direct  action  of  the   flames 


by  an  internal  shell  partially  closed  at  the  top  and  provided 
or  not  with  properly-regulated  openings  into  the  coil 
chamber.  For  supplying  "decomposed  water,"  two  chambers 
or  pipes  divided  into  several  communicating  compartments, 
and  tilled  with  asbestos,  are  fixed  between  the  volatilising 
coil  and  the  burner,  the  water  supply  is  connected  with  the 
lower  end,  and  the  gases  led  from  the  upper  end  into  the 
volatilising  coil. — S.  B.  A.  A. 


Improvements  in  the  Process  of  and  Apparatus  for  Manu- 
facturing Gas  and  for  the  Utilisation  of  the  same. 
J.  T.  Key,  London.  Eng.  Pat.  12.860,  August  16, 
1890.     Scl. 

A  vertical  gas-producer,  preferably  cylindrical  over  the 
middle  portion  ami  approximately  conical  towards  the  top 
and  bottom,  is  fitted  at  the  top  with  a  supply  hopper  of 
rectangular  section,  and  is  fed  with  fuel  by  a  longitudinally- 
grooved  or  recessed  drum  revolving  in  the  lower  end  of  the 
hopper.  The  producer  has  another  rectangular  opening  at 
the  bottom,  bordered  internally  with  side  plates,  against 
which  the  coke,  ash  or  clinker  is  crushed,  before  withdrawal 
by  a  hollow  longitudinally  and  transversely  corrugated  per- 
forated drum,  which  revolves  in  the  lower  opening,  and  has 
its  lower  end  immersed  in  water  contained  in  a  closed  cistern 
beneath  the  producer.  One  wall  of  the  cistern  is  inclined, 
and  a  portion  of  the  water  surface  exposed,  in  order  to 
facilitate  the  removal  of  the  coke,  but  access  of  air  to  the 
drum  is  prevented  by  a  curtain  wall  dipping  into  the  water. 
The  two  drums  are  geared  together  to  ensure  corresponding 
uniformity  in  the  rate  of  fuel  supply,  and  of  the  coke 
discharge,  and  both  drums  have  hollow  axles.  Air  or  steam 
is  admitted  into  the  producer  through  the  hollow  axle  and 
perforations  of  the  lower  drum. 

An  improved  atmospheric  burner,  especially  suited  for 
steam  boilers  heated  by  producer-gas,  consists  of  a  short 
central  tube  for  the  hot  gas,  which  widens  out  and  opens 
into  a  wider  tube  surrounding  it  and  attached  to  it  by  stays. 
A  core  inserted  and  similarly  attached  to  the  other  end  of 
the  outer  tube,  reaches  almost  to  the  open  internal  end  of 
the  gas  passage.  Air  is  supplied  into  the  annular  passage, 
so  that  the  gas  and  air  leave  the  core  end  of  the  burner  and 
enter  the  flues  (of  a  steam  boiler)  in  concentric  currents 
and  not  in  intimate  admixture ;  the  heat  of  combustion  is 
thus  distributed  along  the  whole  length  of  the  flues.  Per- 
forated firebrick  blocks  may  be  placed  at  intervals  within 
the  flues  to  mix  the  currents  of  air  and  gas  more  intimately, 
and  to  facilitate  the  absorption  of  the  heat.  The  details  are 
illustrated  by  two  sheets  of  drawings. — 8.  B.  A.  A. 


Improvements  in  the  Manufacture  and  Production  of 
Artificial  Fuel.  F.  Lennard  and  E.  W.  Harding,  Green- 
wich.    Eng.  Pat.  13,033,  August  19,  1890.     id. 

Seven  parts  by  measure  of  powdered  coal  or  coal  and  coke 
or  breeze,  two  parts  of  green  or  spent  tan,  and  one  part  of 
coal-tar  pitch  are  thoroughly  ground  and  incorporated  in  a 
'  mechanical  mixer,  rendered  plastic  by  treatment  with  super- 
heated steam  (340°  F.)  in  a  pug  mill  and  compressed  in 
perforated  blocks.  The  proportion  of  tan  may  be  varied 
from  five  parts  to  one  part,  and  the  proportion  of  pitch  from 
three  parts  to  one-half  part.  It  is  alleged  that  by  the 
addition  of  tan  the  ignition  of  the  fuel  is  sufficiently  retarded 
to  ensure  perfect  combustion. — S.  B.  A.  A. 
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HI-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Report    on    ( 'arbolic    Acid     and     Acids    not    Specified. 

Report  of  the  Central  Laboratory  of  the  Italian  Customs 

Department,  1886—1889,  302— 306. 
The  tariff  report  distinguishes  between  carbolic  acid  which 
contains  not  more  than  20  per  cent,  of  light  oil,  distilling 
up  to  a  temperature  of  310°,  classified  as  carbolic  acid ; 
2nd,  that  which  contains  from  20 — 30  per  cent,  of  light 
oil,  classified  as  heavy  mineral  oil ;  and  3rd,  that  which 
contains  above  30  per  cent.,  classified  as  crude  mineral  oils 
(  sec  Report  on  Oils).  For  the  purpose  of  analysis,  according 
to  these  definitions,  the  direction  add  to  100  grms.  of  the 
sample  twice  its  volume  of  a  10  per  cent,  caustic  soda 
solution;  the  light  oil,  which  separates  after  sonic  time,  is 
then  fractionally  distilled. 

The  report  classifies  under  carbolic  acid  both  the  crys- 
tallised acid  (Acidum  carbohcum  crystallisation)  and  the 
Liquid  acid  (Acidum  carbolicum  liquefactum)  under  the  title 
of  pure  carbolic  acid. 

Benzoic  Acid. — -A  distinction  is  drawn  in  the  tariff 
between  "  benzoic  acid  or  flowers  of  benzoin,"  classified  as 
perfumery,  and  "  benzoic  acid  of  every  other  sort,"  classified 
as  acids  not  specified.  The  compilers  remark  that  such  a 
distinction  is  only  possible  when  the  acid  from  various 
sources  has  not  undergone  refinement  sufficient  to  make  it 
absolutely  pure.  It  is  proposed  to  distinguish  between 
benzoic  acid  from  gum  benzoin  and  that  obtained  from 
urine,  phthalie  acid,  &c.,  as  follows — 1st,  a  small  portion  of 
the  sample  is  sublimed,  when  the  former  yields  no  residue, 
while  the  latter  gives  a  small  residue  of  lime;  2nd,  when 
heated  with  potash,  the  acid  from  urine  gives  off  ammonia  ; 
and  3rd,  in  the  acid  obtained  from  trichloro-toluene,  traces 
of  chlorine  cau  be  recognised  by  the  copper  oxide  test 
(Jacobsen,  Archiv.  der  Pharm.  1884,  3G6).— V.  H.  V. 


Report    on    Bitumen,  Pitch,  Sfc.      Report  of  the  Central 

Laboratory  of  the  Italian  Customs  Department,  1886— 

L889,  412—416. 
The  tariff  mentions  "  solid  mineral  tar  derived  from  the 
distillation  of  fossil  carbon  and  mineral  oils,  i.e.,  black, 
liquid  residues  from  the  same  source,  and  pitchy  residues, 
which  do  not  serve  for  illuminating  purposes  or  for  the 
extraction  of  heavy  oils."  These  are  defined  as  "thick 
pitchy  residues  of  a  very  deep  colour  and  penetrating 
odour  which  remain  in  the  retorts  after  distillation,  and 
which  serve  as  substitutes  for  tar  and  solid  bitumen." 
These  are  subject  to  the  duty  of  solid  bitumens:  liquid 
pitches,  however,  which  can  be  worked  for  the  heavy  oils,  are 
classed  as  "  liquid  mineral  tar,  derived  from  the  distillation 
of  fossil  carbon  and  mineral  oils,"  and  are  subject  to  the 
duty  on  heavy  oils  (q.v.).  The  harder  varieties  of  pitch 
used  for  asphalts  and  artificial  bitumens  or  for  the  manufac- 
ture of  briquettes  defined  as  "combustible  agglomerates," 
tire  free  of  duty. 

Vegetable  tar-  mentioned  in  the  report  under  the  title 
of  natural  gums,  resins,  &c,  are  free  of  duty,  while  tars 
prepared  for  medicinal  purposes  are  classified  under  the  title 
of  compounded  medicines. 

Residues  obtained  in  the  distillations  of  resins  are  classed 
as  solid  bitumens  and  subject  to  a  duty  of  -50  lira  per 
quintal  ;  natural  bitumens  such  as  those  of  Jud.ca,  ,\c,  arc 
placed  under  the  same  beading,  but  bituminous  earths  such 
as  those  of  Val  de  Travel's  arc  classed  as  earths,  stone--,  &d 
In  order  then  to  decide  between  natural  and  artificial 
bitumens  the  Direction  adopted  the  methods  of  Duraud- 
Clayo  (Annales  des  pouts  et  Cbau.-sees,  1S79,  122). 

Bituminous  schists,  "  which  serve  to  increase  the  illumi- 
nating power  of  coal  gas"  arc  classed  as  solid  bitumens; 
in  this  list  boghead  coal  is  included.  Natural  carbons  such 
as  fossil  carbon,  lignite,  and  wood  carbon  which  have  under- 
gone processes,  which  would  not  prevent  their  employment 
for  purposes  other  than  combustibles,  are  classified  under 
different  headings  in  the  report. —  V.  11.  V. 


IV.-C0L0URINO  MATTERS  AND  DYES. 

A  Method  for  the  Production  of  Aromatic  Snip/tides  and 
of  Thioxanthone.     T.  II.  Ziegler.     Ber.  23,  2469—2472. 

I.i  i  LECHES  in  colouring  matters  have  proved  that  most 
of  them  can  be  derived  from  a  system  of  two  or  more 
rings. 

Anthraquinone,  xanthone,  acridine,  phenazine,  phenoxa 
zinc,    and    thiodipbeny  laininc    form    the    foundations   of    a 
great    many    colouring     matters     distinguished    by    their 
fastness  and  beauty. 

The   author    tried   to    prepare   bodies   of   the    following 


(3.) 


O 


Beckmann  has  long  ago  prepared  a  derivative  of  a  body 
constituted  according  to  formula  No.  1  by  the  action  of 
sulphuric  anhydride  on  benzophenone ;  but  thioxanthone 
could  not  be  obtained  from  it. 

Leuckart  and  Sandincycr  indicated  simultaneously  how 
thiophenols  could  be  prepared.  By  the  action  of  dia/.o 
compounds  on  these  bodies,  however,  no  azo  bodies,  but 
sulphides  are  obtained.  Diazobenzene  chloride  and  sodium 
thiophenolates  form,  for  instance,  phenylsulphide.  The 
sulphides  from  diazo-o-toluenc,  diazo-D-toluene,  diazo-jS- 
naphthalene  and  thiophenol  form  oils  distilling  from  290°  to 
310°  C.  Phenyl-a-naphthylsnlphide  crystallises  in  thin 
plates,  melting  at  49    <  I. 

p-diazoacetanilide  combines  with  thiophenol  and  tonus 
p-acetamidophertylsulphide  melting  at  144°  C,  which,  on 
saponification,  yields  the  amidodiphenylsnlphide  crystal- 
lising from  alcohol  in  needles,  melting  at  07  C.  The 
preparation  of  thioxanthone  is  performed  in  three  steps. 
By  acting  with  diazoanthranilie  acid  on  sodium  thiophenolate 
diazothiophenyl  ether  is  formed.  Ou  treatment  with 
alkalis  the  sodium  salt,  diphenylsulphide-o-carbonic  acid  is 
obtained.  The  free  acid  is  insoluble  in  water,  but  easily- 
soluble  in  benzene,  alcohol,  and  glacial  acid,  crystallising 
from  benzene  in  white  plates,  melting  at  165*5  ('.  It  is 
soluble  in  concentrated  sulphuric  acid  with  a  magnificent 
light  green  fluorescence,  forming  the  ketone  after  a  few 
minutes'  heating.  On  pouring  the  sulphuric  acid  solution 
into  an  excess  of  cold  water,  thioxanthone  is  precipitated. 
It  is  soluble  in  hot  glacial  acetic  acid,  carbon  bisulphide,  and 
benzene,  and  crystallises  in  yellow  needles,  inciting  at 
203° — 205°  C.  On  distillation  or  sublimation  and  crystal- 
lisation from  benzene,  white  crystals  arc  obtained,  melting 
at  207°  C,  and  boiling  from  371  — 373  C.  under  a  barometric 
pressure  of  7'5  mm. — A.  I,. 


'/'he  Action  of  Sulphur  on   Organic  Compounds  anil  the 

Synthesis      of      '/\  trnphcnylthiophcn.       T.     II.     Ziegler. 
Ber.  23,  2472—2476. 

Tuk  action  of  sulphur  on  diphenylmethane  originated  the 
idea  of  examining  benzene  derivatives  containing  a  methyl 
or  methylene  group.  Two  mols.  of  phenylacetic  acid  were 
heated  With  one  mob  of  sulphur.  At  220°  C.  evolution  of 
sulphuretted  hydrogen  begins,  which  ceases  after  six  hours, 
tlie  temperature  having  gradually  risen  to  260  ('.  The 
product  of  the  reaction  is  a  thick  Said,  easily  soluble  in 
benzene  and  carbon  bisulphide,  though  little  in  alcohol. 
After  purification,  white  microscopic  needles  were  obtain.. I. 
melting  at  181° — 182°  C.  They  arc  tetraplienvlthinphcn. 
The   same  body  can   also   be   prepared    by    the    actiou   of 
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sulphur  on  dehydroxybenzo'in.  It  is  very  stable  towards 
chemical  agents;  on  treatment  with  concentrated  nitric 
acid,  however,  a  tetranitro-compound  is  formed.  The 
stability  of  the  hydrogen  atoms  in  the  benzene  ring  towards 
sulphur  is  very  remarkable.  Mixtures  of  benzophenone 
and  azobenzene  with  sulphur  are  not  acted  upon  even  on 
boiling  them.  Triphenylmethane  behaves  in  a  like  manner, 
no  sulphuretted  hydrogen  being  evolved,  even  on  heating  it 
with  sulphur  to  300°  C.  In  other  cases  it  is  easily  movable,  as 
the  formation  of  the  o-hydroxythiophenols,  of  thiodiphenyl- 
amine,  and  of  other  bodies  proves.  In  all  these  reactions 
the  replacement  of  the  benzene  hydrogen  is  due,  according 
to  the  author's  views,  to  the  presence  of  a  basic  group.  (  if 
special  interest  is  the  action  of  sulphur  on  tolnidihe,  and 
experiments  prove  that  Pfitzinger  and  Gattermann's  views 
of  the  constitution  of  dehydrothiotoluidine  and  of  the 
primuline  base  are  correct. — A.  L. 


On  Meso-anthramine.     F.  Goldmann,  Her.  23,  2522 — 2526. 

Of  the  monohydroxy  derivatives   of  anthracene  two   are 
known  :  Anthrol — 


C6H4<   | 


/ 


CH 


\ 


(II 


>< 


and  Anthranol — 


t'oHj 


/ 


C(OH) 


\CH 


C,;II, 


irepared  its  isomeride 


=  t'„H, 


( )f  the  corresponding  amines  only  authramiue — 
/CH\ 

\ch/ 

has  been  described.     The  author  has 
which  he  calls  Meso-anthramine — 

by  heating  finely-powdered  anthranol  with  20  times  its 
weight  of  a  concentrated  aqueous  solution  of  ammonia 
containing  25  per  cent,  of  ammonia  for  12  hours  at  200  ( '. 
The  product  of  the  reaction  consisted  of  yellow  crystals  anil 
a  yellow  solution.  The  crystals  were  dried  on  porous  plates 
and  dissolved  in  alcohol.  An  alcoholic  solution  of  hydro- 
chloric acid  was  added  and  the  hydrochloride  of  the  new 
base  precipitated.  Ammonia  precipitates  the  free  base, 
which  is  purified  by  solution  in  cold  alcohol  and  precipitation 
with  water.  It  forms  golden  plates,  decomposing  at  115°C. 
It  is  very  unstable  and  darkens  even  in  the  desiccator,  is 
insoluble  in  water,  soluble  in  alcohol,  ether,  chloroform,  and 
benzene,  with  a  yellow  colour  and  green  fluorescence.  On 
oxidising  it  with  a  solution  of  chromic  acid  in  glacial  acetic 
acid  anthraquinone  is  produced.  Diazobenzenesulphonic 
acid  produces  with  the  alcoholic  solution  of  lueso-authramine- 
hydrochloride  a  beautiful  magenta  colouration,  from  which 
a  red  colouring  matter,  probably  an  azo  dyestuff,  separates. 
It  is  insoluble  in  alcohol  and  water,  but  dissolves  in  dilute 
ammonia. 

Acetylmeso-anthramine  C14H9.NHC»H30,  obtained  by 
the  action  of  cold  acetic  anhydride  on  the  base,  forms 
colourless  needles  melting  at  273° — 274°  C. 

Diacetybnesa-anlhramine,  C14H9N(CaH30)s,  was  obtained 
by  boiling  the  monacetyl  compound  for  two  hours  with 
acetic  anhydride.  It  forms  colourless  plates  melting  ;it 
159°  C. 

Mesa-anthraminehydride,  CuHnNH2,  was  prepared  by 
boiling  an  alcoholic  solution  of  mesoanthratnine  with 
s  idium  amalgam  and  precipitating  the  solution,  after  the 
reaction  is  finished,  with  water.  The  new  base  forms 
colourless  needles  melting  at  92°  C.  and  soluble  in  alcohol, 
benzene  and  ether.  It  forms  salts  with  acids.  ( )n  boiling 
the  aqueous  solution  of  the  hydrochloride  of  the  Imitated 
base  it  decomposes  and  forms  anthracene  and  ammonium 
chloride,  C14HUNH3HC1  =  Cl4H10  +  NH4C1.— A.  h. 


Benzyloxanthranol.     C.  Bach.     Ber.  23,  2527—2530. 
Benzyloxanth  ranol  chloride — 

CH,.C5H5 


<;n, 


/ 


CCK 

>CCH, 
CO  / 


obtained  by  the  action  of  phosphorus  pentachloride  on  dry 

benzyloxanthiol  forms  colourless  elates  meltine  from  95° 

102°  C. 

Benzyldihydroanthranol — 

(II  (',11, 
I 
/CII 

\CII(0II)/ 

was  obtained  from  benzyloxanthranol  by  reduction  with 
zinc  dust  and  ammonia.  It  forms  yellowish  needles  decom- 
posing at  130°— 140°  C.  On  boiling  it  with  acetic  acid  it 
decomposes  into  benzylanthracene  and  water — 

C2IH180  =  (':1IIlfl  f  HO. 
Ben  zyla  nth  ra  nol — 


c6h4<(j       ,<;n, 

M'COHK 

was  prepared  by  treating  bromobenzylene  anthrone,  dissolved 
in  alcohol,  with  the  calculated  amount  of  sodium  amalgam. 
Fellow  needles  melting  at  Is:;  — INI  ( '.,  soluble  in  alcohol, 
ether  and  glacial  acetic  acid  were  obtained. 

Ethylhydroxyben  zylene  anth  nine — 
Cr,H5CO.C,H5 

c 


C6H4/       >CCH4 
CO 


is  formed  when  bromobenzylene  anthrone  is  treated  with 
sodium  ethylate.  It  forms  yellow  plates  melting  and  decom- 
posing at  173° — 175°  C,  soluble  in  ether,  alcohol,  benzene 
and  glacial  acetic  acid. 

Amidobenzylene  anthrone — 


ci.,h,c.xh, 

^CO' 


•<•„", 


is  obtained  by  treating  a  solution  of  bromobenzyleneanthroue 
in  benzene  with  dry  ammonia.  It  is  an  orange  amorphous 
body,  melting  at  150 — °152°  C. 

Benzylanthracenedihydri.de — 
CuHjCHj 


6H4<( 


CH 
CH, 


C(]H4 


is  the  final  product  of  the  reduction  ot  benzylanthracene. 
It  crystallises  in  prismatic  needles,  soluble  in  alcohol,  and 
melts  at  no—Ill    C— A.  I.. 


On  Triphenylamine  Derivativt  s, 
25:Sfi— 2542. 


1!.  Hcrz.      Her.  23, 


Nitrotriphenylamine  is  prepared  by  treating  a  solution  of 
triphenylamine  in  glacial  acetic  acid  with  a  mixture  of  nitric 
and  glacial  acetic  acid  (3  :  5),  finally  heating  to  45—50". 
It  crystallises   from   acetic    aciil   in  golden  yellow  needles 
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melting  at  139° — 140°,  and  dissolves  readily  in  the  usual 
solvents.  With  concentrated  sulphuric  acid  a  deep  blue 
colour  is  produced,  liy  reduction  with  tin  and  hydrochloric 
acid,  the  tin  double  salt  of  Amidotriphenylamine  may  be 
prepared.  The  free  base  readily  oxidises  in  the  air,  being 
coloured  a  reddish-violet.  The  acetyl  derivative  is  also 
described. 

Dinitrotriphenylamine  is  obtained  in  a  similar  manner  to 
the  mouo-nitro  derivative  by  treating  with  a  somewhat 
stronger  mixture  (equal  parts)  of  glacial  acetic  and  nitric  acid 
and  afterwards  heating  to  55° — 60°.  After  recrystallising 
from  acetic  acid,  line  yellow  needles  melting  at  20G° — 207°  are 
obtained.  Concentrated  sulphuric  acid  colours  it  violet-blue. 
By  reduction  with  tin  and  hydrochloric  aeid  Diamidotri- 
phcnylumine  is  readily  prepared.  After  recrystallising  from 
very  dilute  alcohol  pointed  needles  separate  which  melt  at 
187°,  being  decomposed  at  the  same  time.  The  diacetyl 
derivative  is  prepared  in  the  usual  manner. 

Trinitrotriphenijlamine  is  prepared  in  the  same  way  as 
the  dinitro  derivative,  the  temperature  being  finally  raised  to 
100°.  It  separates  at  once  in  bronzy  yellow  needles  and 
the  yield  is  quantitative.  The  melting  point  after  boiling 
in  glacial  acetic  acid,  in  which  the  compound  is  almost 
insoluble,  rises  to  280°.  Heydrieh  sum.' years  ago  states 
that  by  oxidising  a  glacial  acetic  acid  solution  of  the 
hydrochloride  of  triamidotriphenylamine  with  chloranil,  he 
obtained  a  safranine  reaction.  The  author  could  not  arrive 
at  the  same  result,  always  obtaining  instead  deep  blue  to 
violet  induline-like  colourations.  However,  on  dissolving 
O'OOOSgrm.  of  the  base  in  5  cc.  concentrated  sulphuric 
acid,  containing  a  trace  of  fuming  nitric  acid,  a  deep  green 
solution  resulted,  changing  to  dark  blue  on  warming.  On 
now  adding  water  drop  by  drop  to  the  cooled  solution,  the 
latter  gradually  assumed  a  brilliant  red  fluorescence  which 
soon  changed  to  violet  and  then  magenta-red. 

By  the  action  of  diphenylamine  on  picryl  chloride  in 
toluene  solution  Diphenylaminepicryl  chloride  may  be  pre- 
pared. It  crystallises  from  dilute  alcohol  in  ruby-red 
needles  meltiug  at  65°- 66°. 

Sodium  triphenylaminetrisulphonate. — Triphenylamine  is 
gradually  introduced  into  an  excess  of  fuming  sulphuric 
acid  at  60°.  The  sodium  salt  is  with  difficulty  soluble  in 
dilute  alcohol. 

Diphenylnaphthylamine  is  prepared  by  adding  3' 5  grms. 
of  potassium  to  a  boiling  solution  of  20  grms.  of  diphenyl- 
amine and  15  cc.  of  aniline.  20  grms.  of  o-bromonaphtha- 
lene  are  now  gradually  introduced,  and  after  boiling  for  a 
quarter  of  an  hour  the  mixture  is  fractionated.  When  all 
aniline  has  distilled  over,  the  pressure  is  reduced  to  about 
80  mm.  At  2303 — 260°  some  unchanged  diphenylamine 
tiist  distils  over.  The  portion  distilling  at  335°—  340°  is 
dissolved  in  boiling  acetone  precipitated  with  alcohol  and 
reerystallised  from  dilute  alcohol,  when  silk}-  needles  are 
obtained,  melting  at  142°.  Diphenylnaphthylamine  dissolves 
in  concentrated  suiphuric  acid  with  a  green  colour  and  on 
warming,  in  contradistinction  to  triphenylamine,  a  sulphonic 
acid  is  at  once  formed. — A.  1!. 


The  Constitution  of  Dinitro-B-Naphthol.     E.  Loewe. 
Her.  23,  2542—2546. 

By  oxidation  of  dinitro-j9-napb.th.ol  Graebe  and  Drews 
obtained  /3-uitrophthalic  acid  (1  :  2  :  4),  which  proves  that 
in  nitrating  /3-naphthol,  one  nitro- group  enters  into  each 
nucleus  of  the  latter.  Moreover,  the  nitro-group  which  is 
contained  in  the  non-hydroxylated  nucleus  must  occupy  the 
jS-position,  but  which  ^-position  is  uncertain,  and  it  has  not 
been  shown  in  what  position  the  other  nitro-group  is  in. 

This  research  was  undertaken  with  a  view  of  ascertaining 
these  facts.  Diamido-fi-nitplithol  was  first  prepared  by 
reduction  with  tin  and  hydrochloric  acid,  and  after  distilling 
the  base,  the  hydrochloride  was  obtained  in  almost  colourless 
needles  by  addition  of  concentrated  hydrochloric  acid.  The 
base  itself  oxidises  very  readily  in  the  air.  The  triacetyl  and 
tribenzyl  derivatives  of  this  compound  are  also  described. 
Diamido-fl-naphthyhimine  may  be  prepared  by  reducing  the 
corresponding   nitro   derivative   described   by    Graebe   and 


Drews.  The  latter  was  first  obtained  in  a  very  pure  state 
by  extracting  with  xylene;  it  was  then  reduced  with  tin  and 
hydrochloric  acid,  and  the  base  after  distillation  converted 
into  the  hydrochloride  with  concentrated  acid.  For 
determining  the  position  of  the  nitro-group  in  the  hvdro- 
xylated  nucleus  of  dinitro-/9-uaphthol  the  author  "tried 
whether  a  condensation  between  diainido-/3-naphthylamine 
and  phcnanthrenequimine  could  be  effected.  A  eurhodine 
was  indeed  obtained,  soluble  in  hydrochloric  acid  with  a 
reddish-brown  colour,  and  in  concentrated  sulphuric  acid 
with  a  violet  colour,  which  turns  brown  on  diluting  with 
water.  It  sublimes  readily  and  its  ethereal  solutions  show 
a  brilliant  fluorescence.  The  formation  of  the  body  is  a 
proof  that  in  diuitro-8-naphthnl  one  nitro-group  is  in  the 
ortho  position  to  the  hydroxyl  group.  A  solution  of  the 
question  which  of  the  two  ^-positions  in  the  non-hydrox  vlatcd 
nucleus  is  occupied  by  the  other  nitro-group  had  to  be 
abandoned  for  the  present,  owing  to  the  very  small  yields  of 
diamidonaphthalene  obtained  from  the  above-mentioned 
dinitro-fl-naphthylamine  by  diazotising  and  reducing.  The 
former  base  the  author  proposes  to  convert  into  a  dichloro- 
naphthalene  by  Saudmeyer's  method,  whence  conclusions 
may  eventually  be  drawn  as  to  the  position  of  the  two  uitro- 
groups  in  dinitro-j3-naphthylaniine,  and  consequently  also 
in  dinitro-fl-naphth'ol. — A.  K. 


Oxidation  Products  of  Orthodiamines  and  Ortho-amido- 
phenols.     0.  Fischer  and  K.  Hepp.     Her.  23,  2787 — 2789. 

KicimMvxN  (this  Journal,     1890,   934)  believes  o-amido-a- 
uaphthylazine  to  be — ■ 

/" 


./ 


:XH 


whilst  the  authors  consider  it  as  a  true  amido  compound- 


/\ 


\/ 


/ 


—  N- 

I 

—  N- 


— NH„ 


Experiments  have  proved  that  it  can  be  diazotised  and  that 
on  treatment  with  hydrochloric  acid  a  phenol  is  formed. 
Furthermore,  eurhodines  have  been  prepared  from  o- 
phenylenediamine  and  benzene-azo-ethylnaphthylamine 
and  benzylazodimethylnaphthylamine.  The  formation  of 
the  eurhodine — 


-N-/N- 


/     \ 


—  N 


\/ 


y 


proves  that  amidonaphthophenazine  really  does  contain  an 
amido  group. 

The  reaction  of  o-phenylenediamine  on  amines  proceeds 
in  different  ways  according  to  the  nature  of  the  amines. 
Aniido-azo-naphthalenes  take  part  in  the  reaction,  whilst 
amido-azo-benzenes  act  mostly  as  dehydrogenating  agents, 
o-phenylenediamine  and  amido-azo-ben/.cne  hydrochloride 
form  principally  diamidophenazine  whilst  o-amidophenol  and 
amidoazo-benzene  hydrochloride  form  tripheudioxazine. 
—A.  L. 

Fluorindines.     O.  Fischer  and   E.  Hepp.     Ber.  23,  2789— 
2793. 

Fi.i  (iiiiNKiNis  are  produced  by  the  action  of  heat  on 
azophenines,  by  the  action  of  o-phenylenediamine  hydro- 
chloride on  its  red  oxidation  product.  They  are  further 
contained  in  nearly  all  induline  melts. 

Fluorindine  from  Azophenine  is  formed  by  continuous 
treatment  of  azophenine.  A  violet  colouring  matter  is 
formed  as  intermediate   product.     It    is    also    obtained  by 
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heating  azophenine  with  2 — 3  parts  of  zinc  dust.  It  can  be 
easily  isolated,  as  it  is  nearly  insoluble  in  alcohol,  ether, 
benzene,  toluene,  and  chloroform,  but  it  imparts  to  alcohol 
a  beautiful  fluorescence.  The  red-violet  solution  appears 
in  reflected  light  as  fiery  red,  whilst  addition  of  hydro- 
chloric acid  produces  a  greenish-blue  solution  with  a 
brownish-red  fluorescence.  Fluorindine  is  a  very  stable 
body,  resisting  the  action  of  concentrated  hydrochloric  acid 
even  at  250°  C.  Its  melting  point  could  not  be  determined 
as  it  partly  sublimes,  a  bluish-violet  vapour  being  evolved. 
Analysis  gave  the  formula  CuII^N.,,  and  its  constitution  is 
probably  explained  in  the  following  equation — 


C6H5.XII. 
C.H.N; 


:N.CBH5 


Azophenine 


NH.tVH, 


4H   = 


-4  Hych'OKOU  = 


o 


N(C'CH5). 


/\    _ 


X 


Fluorindine. 


N(C6H5). 


It  is  a  weak  base  and  therefore  a  weak  colouring  matter. 
The  intermediate  violet  product  is  probably  an  iiidulinc, 
C^If^Xj,  of  the  constitution — 


V 


.N(C6H5). 


N   = 


/\ 


v     J  •  NHC6HS 


Fluorindine  from  Diamidophenuzine. — The  red  oxida- 
tion product  of  o-phenylenediamine  is  diamidophenazine. 
If  four  parts  of  its  hydrochloride  are  heated  with  three 
parts  of  o-phenylenediamine  in  an  oil-bath  for  10 — lj 
minutes  to  200° — 210""  C,  a  black  powder  is  obtained, 
which  is  treated  with  boiling  dilute  sulphuric  acid.  The 
green  sulphate  of  the  new  fluorindine  remains  as  a  greenish 
powder,  which  yields  on  boiling  with  alcoholic  ammonia 
the  free  base  as  a  brownish-violet  powder,  insoluble  in 
nearly  all  solvents.  By  treating  it  for  days  together  in 
an  extraction  apparatus  with  benzene-alcohol,  plates  are 
obtained  of  a  greenish  lustre,  imparting  to  alcohol  a 
beautiful  yellowish-red  fluorescence,  lis  formula  is  ClgH)2N4, 
and  its  constitution  is  explained  by  the  equation — 


/\ 


Diamidophenazine. 


XH.:.HCI       Xlf, 
XH.HC'l       NH„  {     ) 

o-phenylenediamine. 


/\ 


X 


/\ 


2XH4C1  + 


\/ 


—  X 


XH-A 
XH-IJ 


New  Fluorindine. 


The  authors  call  the  new  body  Homofiuorindine. — A.  L. 


The  Action  of  Quinones  on  o-Diamines  ando-Nitro-aniline 
and  Nitroparatoluidine.      J.   Leicester.    Ber.  23,  2793 
—2798. 
Aniline  acts  on  quinone,  forming  quinone-anilide.     Ortho- 
diamines  ought  therefore  to  produce  bodies  of  the  type — 


.NHCtH4(XH„) 


or  of  the  type — 


C'„H4(XII,)  ,/\  .XHC,,H4(NHV) 


\ 


XII 


o 


Perhaps  the  reaction  might  go  further,  and  quinonephenazine 

or 

or  quiuonefluorindine — 


might  be  produced.  On  carrying  out  these  experiments  a 
mixture  of  substances  was  obtained,  the  purification  and 
separation  of  which  were  very  difficult.  The  experiments 
were  therefore  simplified  by  using  orthonitro-amido  com- 
pounds instead  of  o-diamido  bases. 

Quinone-o-dinitro-anilide  was  obtained  by  boiling  3  parts 
of  quinone  with  2' 5  parts  of  o-nitro-aniline  in  a  solution  of 
glacial  acetic  acid  for  two  hours.  On  cooling,  red  crystals 
separate  from  the  solution,  which  after  crystallisation  from 
alcohol  form  red  needles  melting  and  decomposing  at  305°  C. 
They  consist  of 

O 
/\ 


Cr.H, 


\ 


,xo,, 

XH 


o 


.XHC6H, 
NO, 


On  reducing  this  compound  with  alcoholic  ammonium 
sulphide  at  100°  C,  colourless  crystals  are  obtained,  which, 
however,  turn  blue-black  in  the  air.  They  were  recrystallised 
from  a  mixture  of  methyl-alcohol  and  benzene,  and  form 
dark  green  crystals  looking  exactly  like  homofiuorindine. 
They  have  the  same  blue  colour  and  fluorescence  in  a  solution 
of  glacial  acetic  acid  ;  they  are,  however,  not  identical  with 
homofiuorindine,  but  contain  oxygen.  The  formula  of  the 
new  body  is — 

O 


XII 


Quinone-o-nitrotoluidi — 
O 


:   X    . 

.  XH  . 


\/ 


\/ 
O 

forms  red  crystals  decomposing  at  about  300'  C. 

Quinone-o-dinitrotoluide — 
O 
,NO.:    ,-A   .XHCrH0 

C?H3XH.  I       J    NO, 
O 
forms  bronze-coloured  plates  decomposing  at  HO   C. 
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Quinone-a-methylphenazine — 
O 
/\-N- 


—  N- 


O 


CHa 


was  oUtiihiod  from  the  monitrotoluidoquinone  by  reduction 
with  alcoholic  ammonium  sulphide  at  100°  C.  It  forms 
bronze-coloured  crystalline  powder,  solublejin  alcohol  with  a 
violet  colour ;  its  solution  in  glacial  acetic  acid  is  greenish 
blue,  and  shows  a  weak  red  fluorescence. 

Toluquinone-o-nitroanilide — 
O 


OH,  /\  .NHC0H4NO2 


—  X  — 


obtained   form  toluquinone  and  o-nitroaniline,   forms   rod 
crystals  decomposing  at  2J0°.     On  reduction  it  yields 

Quinojiephenotolazine — 

O 

OH,  /\  —  X  — 
.1 

O 
crystallising  in  rod  loaves. 

The  author  prepared  further — 
Toluguinonenitrotolwde— 
O 

OH,  /^   .XHO,H,OH; 

0 
Quinonetolazine — 

IJ_^-IJo.t:) 

dark  red  leaves,  soluble  in  alcohol  and  in  glacial  acetic  arid 


o  Nap1ltlloquitifi>lf-{>-iti/n>i(ui!itlt 

O 


o 

yellow  crystals. 

a-Naphthoguinonephenazine 
O 


MIC,,!!, 

/ 

XO. 


I 

—  X- 


gieen  plates  from  alcohol. 

a-Naphthoquinonenitrololuide 


r_  /\ 


\/V 


.MI 
.NO, 


\/ 


OH 


orange  needles. 


a-Naphthoauinonetolazine — 
O 
'\_N_/\ 

I 


OH, 


steel  blue  (dates  with  a  greenish  lustre. — A.  L, 


On 


M. 


the   Constitution   of   the  so-called   Carbizines. 
Freund  and  F.  Kuh.     Ber.  23,  2821—2844. 

Fcrtheb  researches  on  tin- action  of  phosgene  gas  on  the 

aeid  derivative's  of  phciiylhvdiazinc  have  disclosed  the  fact 
that  the  compounds  originally  described  as  derivatives  of  a 
hypothetical  compound,  carbizine — 

Ml— XII 

\/ 

CO 

must  be  regarded  from  a  totally  different  point  of  view. 
It  appears  that  the  derivatives  of  phenylhydrazine  are 
capable  of  reacting  in  two  distinct  ways,  either  in  accordance 

with  tie-  usual  'formula,  0„II;,  -  Nil  -  NHCOK  or  its 
tautomeric  one,  C0H5XH  —  X  =  0(OH)l!.  In  the  ease  of 
tin  action  of  phosgene  gas  the  latter  formula  is  considered 
tin-  most  likely  by  the  authors,  and  to  the  hypothetical  basis 
of  the  compounds  produced  they  assign  the  formula — 


X- 


-N 


OH      OH 

V 

llantzsch  having  introduced  the  term  "azoic"  for  nuclei 
in  which  one  OH.,  group  is  replaced  by  a  diad,  the  authors 
propose  to  call  the  last-mentioned  compound  "biazole," 
whereas  the  two  substances  represented  by  the  formulae — 


XH- 


-X 


and 


Oil,       111 

V 


XH X 

I  II 

CO      rn 

V 


are  called  respectively  biazoline  and  biazolone.  The  reasons 
for  coming  to  the  above  conclusions  regarding  the  constitu- 
tion of  the  compounds  hitherto  known   as  carbizines  are  ;  — 

1.  <  >nly  one  molecule  of  phosgene  gas  reacts  with  diphcnyl- 
carbazide,  the  older  view  requiring  two. 

2.  The  behaviour  of  the  acetyl  derivatives  towards  phos- 
phorus pentachloride  prove  the  presence  of  only  one,  not 
two,  movable  oxygen  atoms. 

:s.  Certain  of  these  bodies  do  not  react  with  carbon 
oxysulphide  which  is  not  in  accordance  with  the  older  views 
on  the  constitution  of  these  substances.  For  the  details  of 
this  research,  which  are  unsuited  for  abstracting, the  original 
article  must  be  consulted. — A.  1!. 


Tetramethylbenzidine  inul  its  Dyestuff  Derivatives,  II. 
von  Perger  and  F.  Ulzer.  Mittluil.  des  k.  k.  Tech. 
Gew.-Museums,  1890,  si— 43. 

Tin    authors   tried    to    prepare    tetramethylbenzidine   by 

Michler  and  Pattinson's  method,  which   consists    in    heating 

together  under  pressure  benzidine,  methyl  iodide,  and 
methyl  alcohol,  and  decomposing  with  soda-lime  the 
resultant  methyl  ammonium  iodide.  They  found  the  yield, 
however,  exceedingly  small  and  the  method  consequently 

of  no  technical  value.  A  better  mode  of  preparation  is 
based  on  a  reaction  observed  by  Michler  ami  others  (Ber. 
12,  1171,  and  17,  11J).  namely,  the  production  of  tetra- 
methylbenzidine by  heating  diiiiellivlaniline  with  sulphuric 
aeid.     In  employing  this  reaction,  the  authors  obtained  the 

besl  results  l>\  the  use    of  finning  sulphuric  acid  containing 

a  small  percentage  of  sulphuric  anhydride.    A  30  per  cent. 
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yield  of  base  was  obtained  when  25  parts  of  dimethyl- 
aniline  were  heated  for  eight  hours  at  210°  with  85  parts  of 
aeid  containing  4  per  cent,  of  anhydride.  In  another 
experiment,  using  a  larger  proportion  of  acid,  a  40  per 
cent,  yield  resulted,  and,  in  this  instance,  20  per  cent,  of 
unchanged  dimethylaniline  was  recovered,  so  that  technically 
a  50  per  cent,  yield  may  be  said  to  be  obtained.  The  base 
was  separated  from  the  acid  mixture  by  pouring  the  latter 
into  water,  neutralising,  removing  the  unchanged  dimethyl- 
aniline  by  a  current  of  steam,  precipitating  the  tetra- 
methylbenzidine  as  hydrochloride,  clarifying  a  solution  of 
this  salt  with  animal  charcoal,  decomposing  with  ammonia, 
and  purifying  the  free  base  by  a  single  recrystallisation 
from  alcohol,  which  renders  the  base  pure  enough  for 
experimental  purposes. 

The  dinitro-derivative  (melting  point  1*88°)  was  prepared 
by  adding  the  calculated  amount  of  sodium  nitrite  to  a 
hydrochloric  acid  solution  of  the  base  and  crystallising 
from  alcohol.  Michler  and  1'attinson  state  that  an  orange- 
coloured  compound  is  thus  formed.  The  authors,  however, 
rind  that  a  green  nitroso-compound,  melting  at  140°,  is  tirst 
formed,  and  that  this  on  exposure  to  the  air  is  oxidised  to 
the  orange  nitro-derivative.  An  isomeric  dinitro-compound 
(melting  point  about  107")  is  found  accompanying  the 
last-mentioned  compound.  This  the  authors  intend  to 
further  examine.  Endeavours  to  effect  the  nitration  with 
gaseous  nitrous  acid,  as  in  the  case  of  nitro-alizarin,  and 
with  nitric  acid,  were  unsuccessful,  it  being  found  impossible 
to  control  the  reaction. 

Diamidotetramethylbenzidine  was  obtained  by  reducing 
the  dinitro-compound  above  mentioned  (melting  point  188') 
with  tin  and  hydrochloric  acid,  and  was  separated  with 
ammonia,  after  the  tin  had  been  precipitated  with  hydrogen 
sulphide.  Kecrystallised  from  alcohol  it  closely  resembles 
in  appearance  tetramethylbenzidine,  and  melts,  as  observed 
by  Michler  and  Pattinson,  at  168°.  The  yield  is  almost 
the  theoretical.  From  the  diamido-base  so  obtained,  a  rang.' 
of  tetrazo-dyes  was  prepared  by  diazotising  and  combining 
the  tetrazotetramethyldiamidodiphenyl  solution  formed, 
with  the  following  naphthol- and  naphthylamine-snlphcnic 
acids,  the  results  being  tabulated  below  : — 


Colour  yielded 

by  D.vestun" 

on  Silk  or 

Unmordanted 

Cotton. 


Xaphthionic  acid  (N'rI;.:SO;jH  =  1:4) I    Brown-yellow. 

Naphthvlamine  sulphonic  acid — 
(\H2:S03H  =1  :5) Brown  yellow. 

jS-naphthvlamine  sulphonic  acid — 
(XH2:S03H  =  2:6?— Bronner"s)  Brown-yellow. 

0-naphthylamme-S'Sulphonic  acid |   Red. 

0-naphthylamine-7?-disulphonic  aeid Pale  brown-red. 

.  0-naphthol-0-sulphnnic  acid— 

(OH:S03H  =2:6) I   Chocolate-red. 

.  0-naphthol-a-sulphonic  acid  (Buyer's  croceic/       Dyeine  power 
acid)  )         very  feeble. 

.  p-naphthokfi-disulphonic  acid 

.  /3-naphthol-Cr-disulphonic  acid 


In  view  of  the  small  yields  of  some  of  the  intermediate 
products  and  consequent  expensive  nature  of  the  diamido 
base,  the  dyes  formed,  to  be  technically  available,  would 
require  to  be  of  unusual  intrinsic  value,  which  it  is  evident 
they  are  not.  It  remains  to  be  seen  whether  an  isomeric 
diamidotetramethylbenzidine  will  yield  more  valuable  dyes. 

— E.  B. 


On  the  Formation  of  Anthraquinone  under  peculiar  Con- 
ditions. L.  H.  l-'riedberg.  J.  Amer.  Chem.  Soe.  12, 
26—43. 

Lu "kkxhkimer's  phenanthene-quinone  reaction  (Her.  8, 
224)  has  been  shorn  by  Victor  Meyer  to  be  due  to  a-methvl 
thiophen,  C4H3.S.CH3,  which  is  contained  in  ;ill  commercial 
toluenes.  The  reaction  is  carried  out  as  follows  : — A  few 
drops  of  the  toluene  are  added  to  a  dilute  solution  of 
phenanthrene-quinone  in  glacial  acetic  acid.  The  mixture  is 
cooled  continually,  and  drops  of  concentrated  sulphuric  acid 
are  allowed  to  run  into  it.  After  a  few  minutes  water  is 
added,  when  a  colouring  substance  is  precipitated,  which  on 
shaking  witli  ether  dissolves  with  a  beautiful  blur  tint. 
This  colouring  matter  appears  to  have  the  formula  C^H^OS. 
(V.  Meyer,  "  Die  Thiophengruppe,"  40),  being  formed 
according  to  the  equation — 

CuHsO:  +  C5HBS  =  CiaH,„OS  +  HX>. 

It  is  a  dark  blue  powder,  which  on  pressure  assumes  a 
copper  lustre.  It  is  easily  soluble  in  alcohol,  benzene, 
chloroform,  and  carbon  bisulphide,  but  is  insoluble  in  water. 
When  heated  alone  it  does  not  undergo  any  change,  but  in 
presence  of  lead  chromate,  anthraquinone  is  formed.  This 
pyrogenetic  change  is  remarkable,  and  since  the  green 
colouring  matter  obtained  by  the  action  of  phenanthrene- 
quinone  upon  thiophen  does  not  yield  it  under  analogous 
conditions,  it  appears  likely  that  the  methyl  group  of  the 
thiotolen  has  to  do  with  the  formation  of  the  anthra- 
quinone. 

The  author  enters  into  a  detailed  theoretical  explanation 
of  the  manner  in  which  the  anthraquinone  might  be  formed, 
in  which  lie  assumes  the  intermediate  formation  of  thiophen 
aldehyde  from  the  blue  colouring  matter,  which  then  loses 
C02,  H.:S,  and  COS,  and  undergoes  certain  molecular  re- 
arrangements to  form  anthraquinone.  The  suppositions  are 
not  supported  by  any  experimental  data,  but  the  author 
intends  to  test  their  correctness  by  crucial  experiments. 

— C.  A.  1C. 


Report  on   Colours.     Ileport  of  the  ( lentral  Laboratory  of 
the  Italian  Customs  Department,  1886  -lSK'.i,  1(71—378. 

/.  Coal  Tar  Colours,  distinguished  as  "colours  derived 
from  coal-tar  in  the  dry  state,  in  paste  or  as  liquids,"  are 
free  of  duty.  Among  extraneous  substances  added  were 
found  dextrin,  sugar,  magnesium  and  sodium  sulphates,  and 
sodium  chloride,  often  to  such  a  degree  as  to  modify  the 
tariff  regulation  ;  thus  samples,  declared  as  coal-tar  colour, 
consisted  principally  of  an  aqueous  solution  of  sugar, 
coloured  with  a  trace  of  colouring  matter ;  these  were  classed 
as  syrups,  carminic  acid  (q.v.).  Solutions  of  caramel  and 
coal-tar  colours  were  classed  with  "  confectionery  and 
preserves  with  sugar  and  honey." 

Coloured  Extracts  from  Dye-Woods  pay  12  lire  per 
quintal.  Samples  were  sent  of  vegetable  colours  to  which 
coal-tar  colours  had  been  added  either  for  the  purpose  of 
fraud  or  of  beauty  ;  these  were  classed  under  the  former 
category  and  liable  to  duty.  Samples  were  also  sent  of 
extract  of  logwood  sophisticated  with  extract  of  chesnut  : 
for  their  examination  the  method  proposed  by  Hou/.eau 
(Compt.  Bend.  68,  "'C)  was  adopted. 

Colours  in  Cakes,  Powder,  and  of  evert/  other  hind  pay 
12*50  lire  per  quintal;  among  exceptions  are  included 
certain  coloured  earths,  ochres,  natural  and  artificial, 
classed  as  "  coloured  earths,"  also  certain  metallic  oxides 
such  as  ferric  oxide,  minium,  See.,  and  certain  metallic 
compounds,  mercury  sulphide,  lead  carbonate,  &c,  specially 
classed."  Coloured  lacquers  are  classed  as  colours  in 
cakes. 

Samples  declared  as  a  solid  coal-tar  colour  were  recognised 
as  a  mixture  of  barium  and  calcium  sulphates,  coloured  with 
a  coal-tar  colour;  another  declared  as  chemical  products  not 
specified,  was  a  mixture  of  lead  chromate  (lead  vermillion) 
and  barium  sulphate,  while  a  sample  of  lead  chromate 
(chrome  yellow)  was  declared  as  a  coal-tar  colour. 

—V.  II.  V. 
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PATENTS. 

Manufacture  of  Indulin-lihe  Colouring  Matters.  0.  foray, 
London.  From  "  The  Farbwerke  Griesheim-am-Main, 
W.  Noetzel  and  Co.,"  Germany.  Eng.  Pat.  17,204, 
i  ictober  30,  1889.  id. 
A  process  for  obtaining  reddish-violet,  reddish-blue,  and 
grey-black  colouring  matters  by  reacting  on  primary  aromatic 
amines  with  the  hydrochlorides  of  nitrosodimethylaniline  or 
nitrosodiethylaniline  together  with  hydrochloric  acid  and  at 
temperatures  between  90  and  150°  C.  30  parts  of  aniline 
are  heated  to  90°  together  with  15  parts  of  hydrochloric 
acid  of  20°  B.  and  25  parts  of  nitrosodimethylaniline  are 
gradually  added.  A  violent  reaction  occurs,  after  which 
tin-  melt  is  raised  to  120°  when  it  becomes  thick  and 
solidities  on  cooling.  To  purify  it,  it  is  powdered  and 
dissolved  in  dilute  hydrochloric  acid,  from  which  solution 
the  dyestufl  is  precipitated  with  salt. — T.  A.  L. 


Process  for  the  Preparation  of  Orange-Yellow  Colouring 
Matters.  0.  tmray,  London.  From  "The  Actien 
Gesellschaft  filr  Anilin  Fabrikation,"  Berlin,  Germany. 
Eng.  Pat.  17,957,  November  11,  1889.  id. 
An  extension  of  Eng.  Pat.  15,290  of  1885  (this  Journal, 
188G,  595,  and  1889,  701;  and  of  Eng.  Pat.  2213  of  188G 
(this  Journal,  1887,  138,  and  1889,  701).  The  dyestuffs 
referred  to  in  the  previous  patents  are  obtained  by  the 
action  of  diazotised  benzidine  or  tolidine  on  /3-naphthyl- 
amine  disulphonic  acid  R  and  phenol.  Owing  to  the 
presence  of  the  free  hydroxy!  group  in  the  dyestuff  it  is 
seusitive  to  alkalis,  but  this  can  be  prevented,  as  described 
in  the  present  patent,  by  methylating  or  ethylating  the 
hydroxyl  group  by  heating  the  colouring  matter  with 
ethyl  bromide  or  methyl  iodide  in  dilute  alcohol  and  in 
presence  of  caustic  soda.  The  reaction  takes  place  when 
the  mixture  is  boiled  under  an  inverted  condenser  and 
when  completed  the  alcohol  is  distilled  off  and  the  dyestuff 
precipitated  with  salt. — T.  A.  L. 


Improvements  in  the  Manufacture  and  Production  of 
Direct-Dyeing  Yellow  Colouring  Matters.  B.  Willcox, 
London.  From  "  The  Farbenfabriken  vormals  I*'. 
Bayer  and  Co."  Elberfeld,  Germany.  Eng.  Pat.  18,354, 
November  16,  1889.     G</. 

The  dehydrothiotoluidine  melting  at  191°  C.  (obtained  by 
the  action  of  sulphur  on  />-toluidiue)  or  its  sulphonic  acid 
when  diazotised  can  be  combined  with  another  molecule 
of  dehydrothiotoluidine  or  with  dehydrothiotoluidine  sul- 
phonic acid  in  an  acetic  acid  solution.  The  mixture  is 
allowed  to  stand  several  days  at  20° — 30°  C,  and  is  then 
raised  to  60° — 80°,  and  kept  at  this  temperature  until  a 
sample  dissolves  to  a  clear  solution  in  soda.  The  whole  is 
then  boiled,  neutralised  with  soda,  and  the  colouring  matter 
separated  in  the  usual  way.  The  so-called  primuline  base 
or  its  sulphonic  acids,  and  the  bodies  obtained  by  the  action 
of  sulphur  on  m-xylidine  or  ifi-cumidine  may  also  be  employed 
in  a  similar  manner.  The  products  dye  nnmordantcd 
cotton  greenish  yellow.     (See  also  this  Journal,  1890,  854.) 

— T.  A.  L. 


Improvements  in  the  Manufacture  or  Production  of  Azo 
Colouring  Matters.  B.  Willcox,  London.  From  "  The 
Farbenfabriken  vormals  F.  Bayer  and  Co.,"  Elberfeld, 
Germany.     Eng.  Pat.  18,517,  November  19,  1889.      Id. 

A.\  extension  of  Eng.  Pat.  13,605  of  1889  (this  Journal, 
1890,  854).  The  dihydroxyuaphthalene  monosulplmuic 
acid  there  described,  when  combined  with  diazo  compounds 
preferably  in  an  acetic  acid  solution, gives  colouring  matters 
of  a  bluer  shade  than  those  obtained  from  tin;  naphthol 
sulphonic  or  carboxylic  acids. — T.  A.  I.. 


Improvements  in  and  Connected  with  tin-  Manufacture  and 

Production   of    Direct-Dyeing    <  'olouring    Matters  for 

Dyeing    and    Printing.       B.    Willcox,    London.       From 

"Tlie    Farbenfabriken    vormals    F.    Bayer    ami    Co.." 

Elberfeld,  Germany.     Fing.   Pat.   18,519,"  November  19, 

1889.     Grf. 

These    dyestuffs    are    produced    by    first     combining    one 

molecule    of    tetrazodiphenyl    chloride    or    tetrazoditolyl 

chloride  with  one  molecule  of  o-  or  m-cresol  carboxylic  acid 

by   which    means  an   intermediate  compound  is  produced. 

This  then  combines  with  another  molecule  of  a  phenol  or 

amine    producing    new    colouring     matters.       20    kilos,    of 

benzidine    sulphate    are    converted    into    tetrazodiphenyl 

chloride   anil  run   into  11  kilos,  of  nt-cresol  carboxylic  acid 

dissolved  in  weak   acetic    acid.     The   solution  is  then   made 

slightly  alkaline  with   soda  and  after  standing  some  time  is 

added  to  an  acetic  acid  solution  of  25  kilos,  of  0-naphthyl- 

amine    disulphonic     acid    It.      After    about    12    hours    the 

mixture   is  heated  to  80°  C,  and  made  alkaline  with   soda 

lye.     The  colouring  matter  thus  obtained  is  salted  out  and 

separated  in  the  usual  way.     Various   other   amines   and 

phenols  may  be  employed  in  place  of  the  /3-naplitliylaminc 

disulphonic  acid  mentioned. — T.  A.  L. 


Process  for  the   Manufacture  of  Picric  Acid  from  Crude 

Phenols.  VV.  P.  Thompson,  Liverpool.  From  E.  de 
Lom  de  Berg,  Brussels,  Belgium.  Eng.  Pat.  18,904, 
November  25,  1889.     &d. 

Crude  phenol  is  treated  with  sulphuric  acid,  in  proportion 
to  the  amount  of  erystallisable  phenol  contained,  the 
sulphonic  acid  dissolved  in  water  and  then  nitrated.  The 
cresol  is  said  to  be  unaffected  by  this  treatment.  When  the 
reaction  is  completed  the  whole  is  concentrated  to  the 
consistency  of  a  syrup  and  treated  with  sulphuric  acid  so  as 
to  convert  any  remaining  cresol  into  its  sulphonic  acid,  thus 
rendering  this  body  very  soluble.  The  picric  acid  remaining 
after  the  product  of  the  reaction  has  been  taken  up  with 
water  is  purified  by  recrystallisation.  Another  process  is 
to  conduct  the  nitrification,  after  sulphonating  as  above,  so 
that  liquid  nitrocresol  results,  which  can  then  be  converted 
into  tri-nitrocresol,  whilst  the  decanted  liquor  is  further 
treated  with  nitric  acid  to  form  pure  picric  acid. —  C.  A.  K. 


Erratum. — In  this  Journal,  1890,  933,  for  "  ( 'yanamides 
throughout  the  abstract  read  "  Cyanamines." 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

A  New  Fibre  in  Lagos.     Board  of  Trade  J.  November 
1890,  696. 

The  Lagos  Weekly  Times  for  the  30th  August  publishes 
a  minute  by  (sir  Alfred  Moloney,  Governor  of  Lagos  colony, 
on  the  bass  fibre  of  the  bamboo  palm  (ltaphia  rinifera) 
known  in  Yoruba  as  the  Igi  Oguro.  This  production 
promises  to  In-come  an  important  and  valuable  addition  to 
the  exports  from  Lagos.  The  following  information  is 
extracted  from  the  memorandum  in  question  :— 

The  "  African  bas>  "  is  one  of  the  commonest  native 
fibres  of  this  colony — used  by  every  fisherman  in  the 
manufacture  of  his  lines,  and  prepared  from  one  of  the 
most  plentiful  of  the  palm  trees  of  the  colony,  the  Ilaphia 
vinifera,  or  "bamboo"  palm. 

The  "  African  bass  "  is  in  appearance  a  stilf  and  wiry 
fibre,  varying  in  colour  from  dark  blown  to  light  red, 
dependent  for  its  shades  on  duration  of  soaking.  It  is 
most  readily  obtained  in  lengths  of  from  3  ft.  to  4  ft., 
beyond  which  length  it  is  inconvenient  to  pack,  and  difficult 
to  procure  without  injury  to  the  tree.  In  diameter  it  varies 
from  Tyth   to  Jk.th  of  an    inch,  the  hitter  of  which   mav  be 
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accepted  as  the  limit  of  fineness  to  be  admitted  in  a 
commercial  sample  for  the  European  market.  It  is  said  to 
be  used  mainly  in  the  manufacture  of  hard  brushes  for 
various  domestic  and  manufacturing  purposes.  The  demand 
appears  to  be  very  large,  and  the  price  is  exceedingly 
satisfactory.  The  source  of  its  supply  in  this  colony  alone 
may  be  said  to  be  practicably  inexhaustible. 


PATENTS. 


Improvements  in  the  Treatment  of  Vegetable  Fibrous 
Material  to  obtain  Fibre  therefrom,  and  in  Apparatus 
then  for.  ('•■  W.  Robertson,  (ilasgow;  D.  Black,  Lenzie  ; 
and  J.  McGlashan,  Edinburgh.  Eng.  Pat.  12,626, 
August  10,  1889.     8d. 

The  bark  (raw  or  green  bark  as  well  as  "  ribbons  ")  of  the 
fibre  yielding  Urticaceie,  viz.,  rhea,  ramie,  china  grass, 
&c,  is  first  soaked  in  cold  or  hot  water,  or  in  a  weak 
solution  of  caustic  soda  or  other  alkali  for  6 — 12  hours, 
until  thoroughly  softened.  It  is  then  passed  through  a 
machine,  having  heavy  iron  rollers,  in  order  to  break  the 
outer  skin,  to  remove  impurities  and  the  liquid,  and  to 
straighten  the  fibres.  One  roller  travels  faster  than  the 
other,  whereby  a  slight  draft  on  the  fibres  is  produced. 
Then  the  material  is  wound  in  ribbons  on  bobbins  or  reels 
with  hollow  and  perforated  centres,  each  ribbon  being  laid 
between  webs  of  wire,  so  that  the  liquids  may  have  free 
access  to  every  part  of  the  material.  A  number  of  these 
bobbins  is  mounted  on  vertical  spindles  inside  a  keir  or 
boiler,  containing  a  solution  of  caustic  soda  or  other  alkali 
from  2° — 4°  Tw.  strength,  and  boiled  under  steam  pressure 
for  an  average  of  12  hours,  the  bobbins  being  suitably 
rotated  on  their  spindles.  Then  the  alkaline  liquid  is  run 
off  and  may  be  used  in  a  dilute  state  for  the  preparatory 
bath  mentioned  above.  After  that  the  material  is  carefully 
washed  with  hot  or  cold  water.  Next  the  bobbins  are 
unwound,  the  fibres  passed  through  rollers,  dried,  conducted 
through  a  series  of  heckling  machines,  and  then  carded, 
combed,  or  otherwise  treated  preparatory  to  spinning. — H.  S. 


Improved  Apparatus  for  and  Method  of  Extracting 
Oleaginous  and  other  added  Matters  from  Fibrous, 
Spun,    Textile,   and    other  analogous    Substances.     E. 

Mansfield,    London.     Eng.    Pat.    14,364,    September    12, 
1889.     Sd. 

An  arrangement  of  apparatus  for  subjecting  dirty  cotton 
waste  or  similar  material  to  alternate  squeezing  and  expan- 
sion whilst  under  the  action  of  an  alkaline  liquid,  for  the 
purpose  of  removing  grease  and  dirt. — K.  E.  M. 


Improvements  in  or  Connected  with  the  Manufacture  of 
Carpets,  Matting,  Twine,  and  the  like  from  Esparto 
Grass.  J.  E.  P.ichardson,  Carlisle.  Eng.  Pat.  15,135, 
September  25,  1889.     id. 

Esparto  grass  is  put  into  a  tank  and  water  added  for 
maceration.  Caustic  soda  or  potash  may  be  added,  about 
5  to  15  pounds  to  each  ton  of  the  material,  to  facilitate  the 
maceration;  in  some  special  cases  dilute  mineral  acids, 
added  in  the  same  proportions,  serve  the  same  purpose. 
The  time  of  maceration  varies  considerably,  viz.,  from  7  to 
30  days,  when  water  only  is  used,  and  from  3  to  14  days 
if  the  above  chemicals  are  employed.  When  the  maceration 
is  complete,  the  chemicals  and  impurities  have  to  be  removed 
by  thoroughly  washing  with  water  for  a  further  period  t>f 
one  or  several  weeks.  Then  the  grass  is  taken  out  and 
passed  through  rollers,  care  being  taken  that  it  does  not 
become  too  dry.  After  this  it  is  subjected  to  the  action  of 
wooden  beaters  which  process  partly  disintegrates  the  fibre  ; 
it  is  then  passed  through  grooved  steel  or  iron  rollers,  and 
lastly  through  smooth  rollers  which  complete  the  disin- 
tegration, then  it  is  carded  and  spun  into  rope,  twine,  or 
yarn.  The  goods,  when  made,  are  passed  through  hot 
rollers  to  finish  them. — H.  S. 


Improvements  in  the  Treatment  of  Textiles  by  Means  of 
Ammoniac  Copper  for  the  Purpose  of  making  them 
Waterproof  and  Uninflammable.  C.  Baswitz,  Berlin, 
Germany.     Eng.  Pat.  16,708,  October  22,  1889.     6d. 

See  under  XIII.,  page  1047. 


Improved  Means  and  Apparatus  for  Ungumming  and 
otherwise  Treating  Fla.r  and  oilier  like  Fibres,  also 
Leaves  and  Plants.  E.  Johnson,  Loudon.  From 
T.  Burrows,  Lille,  France.  Eng.  Pat.  17,137,  Oetober29, 
1889.     11</. 

The  loose  materials  are  placed  in  cages  which  are  fitted  in 
an  air-  and  steam-tight  shell  or  boiler,  these  cages  having 
either  a  rotary  or  an  up-and-down  motion.  The  shell  is 
half  filled  with  water  or  other  suitable  liquid,  and  then 
steam  is  admitted,  to  obtain  pressure  at  the  upper  part  of 
the  shell.  By  the  alternate  action  of  the  liquid  and  of  the 
steam,  a  complete  ungumming  or  retting  is  effected  in  a 
short  time,  without  injury  to  the  fibres. — H.  S. 


A    New    or    Improved    "Proofed"    Fabric.       T.    Stoward, 
London.     Eng.  Pat.  17,629,  November  5,  1889.     id. 

Fok  a  long  time  past  horsehair  has  been  made  into  a  fabric 
known  as  "  hair-cloth  "  or  "  hair-repp  "  which  is  especially 
suited  for  cushions  in  railway  carriages,  &c,  owing  to  its 
great  wear-resisting  properties.  But  it  has  one  great  draw- 
back, viz,,  being  of  an  open  nature,  it  admits  dust,  vermin, 
&c.  The  patentee  therefore  "  proofs  "  such  fabrics  on  the 
underside,  by  any  of  the  well-known  methods  of  proofing, 
hereby  obtaining  a  fabric  which  he  states  possesses  many 
advantages  and  is  suitable  for  various  purposes. — H.  S. 


An  Improved  Method  of  Treating  Vegetable  Fibres  so  that 
they  will  Spin  more  Easily  and  make  Stronger  Yarn, 
1  hread,  or  Strand.  K.  T.  Sutherland  and  G.  Esdaile, 
Manchester.     Eng.  Pat.  18,932,  November  26,  1889.     id. 

The  fibres  are  put  into  a  vat  or  bath  containing  a  weak 
solution  of  carbonate  of  soda  (hot  or  cold),  worked  there 
for  three  hours,  washed,  dried,  and  prepared  for  spinning. 
Fibres  treated  thus  will  "flock,"  and  when  artificially 
shortened,  can  be  spun  on  cotton  machinery.  The  spinning 
will  be  easier,  and  the  yarn,  thread,  or  strand  stronger. 
(Compare  this  Journal,  1890,  856.) — H.  S. 


Improvements  in  or  relating  to  the  Decortication  of  Phea, 
Jute,  and  other  Fibrous  Vegetable  Stems.  J.  Longmore 
and  \V.  L.  Watson,  London.  Eng.  Pats.  7389  and  7390, 
May  12,  1890.     Sd.  each. 

The  chief  parts  of  a  machine  for  the  above-named  purpose 
are  two  rollers,  the  one  serrated,  the  other  smooth,  and  a 
cylindrical  beater.  These  parts  must  be  in  as  close  proximity 
to  one  another  as  possible.  The  rollers  bring  the  material 
under  the  action  of  the  beater,  the  serrated  roller  being 
placed  above  the  smooth  one.  A  fixed  bar  upon  which  the 
stems  of  the  fibrous  materials  are  broken  is  placed  between 
the  rollers  and  the  beater,  and  made  to  rest  on  the  smooth 
roller  which  supports  it  against  the  blows  of  the  beater. 
Its  vertical  surface  is  curved,  to  enable  the  beater  to  work 
quite  close  to  it.  The  bar  further  serves  the  purpose  of 
scraping  off  the  material  from  the  smooth  roller.  The 
material  is  both  carried  to  the  machine  and  removed  from  it 
by  two  travelling  aprons,  one  of  which  rubs  off  from  the 
smooth  roller  any  particles,  especially  gummy  fragments, 
which  the  bar  may  have  failed  to  scrape  off.  The  beater 
and  the  serrated  roller  can  be  made  of  segments,  instead  of 
one  cylindrical  piece,  and  it  is  advisable,  to  make  the  ribs 
or  blades  of  the  beater  removable  so  that  they  may  be 
easily  changed  when  worn  or  otherwise  damaged.  The 
construction  is  varied  by  doing  away  with  the  bar  and  using 
instead  of  the  smooth  roller  another  grooved  or  serrated  one. 
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In  tliis  case  the  beater  nets  directly  against  this  roller.  The 
sterns  to  be  treated  are  Uiiii  longitudinally  on  one  of  the 
travelling  aprons,  nipped  by  the  rollers,  and  by  them 
delivered  to  the  heater.  The  rollers  should  be  adjusted  in 
such  a  way  that  the  stems  are  neither  dragged  nor  crushed 
between  the  rollers  and  the  beater.  By  the  action  of  the 
beater  the  woody  interior  of  the  steins  is  broken  into  line 
pieces  which  are  easily  removed  by  shaking  the  stems.  Tin- 
great  advantages  of  this  machine  are  that  the  whole  length 
of  the  stems  is  uniformly  operated  on,  and  that  simplicity 
and  cheapness  of  construction  are  combined  with  continuity 
and  reliability  of  operation. — II.  S. 


A  New  Vegetable  Fibre  I'm  use  m  tin  Manufacture  of 
Brushes.  V7.  S.  Booth,  Gloucester.  Eng.  Pat,  9781, 
June  24,  1890.     4<V. 

I'm  petioles  of  the  leaves  of  Sabal  palmetto  (cabbage 
palmetto)  are  taken,  steeped  in  an  aqueous  alkaline  solution 
until  soft,  and  then  combed  or  hackled,  thereby  separating 
the  useful  fibres  from  bark,  tine  fibres  and  other  waste 
substances. — H.  S. 


Improvements  in  Apparatus  for  Carbonising  Mali}  nil  sink 
as  Wool.  A.  Silverberg  and  C.  Detering,  Bedburg, 
Germany.     Eng.  Pat.  10,856,  July  12,  1890.     6d. 

The  object  of  this  invention  is  to  avoid  a  great  disadvantage 
connected  with  the  usual  carbonising  apparatus,  viz.,  the 
escape  of  acid  vapours.  For  this  purpose  the  carbonising 
drum  is  mounted  on  a  hollow  shaft,  and  this  shaft  is  con- 
nected with  a  cylindrically-shaped  retort  for  the  evaporation 
of  the  acid,  the  latter  being  introduced  by  a  supplying  tube 
fitting  into  the  centre  of  the  front  surface  of  the  retort. 
All  these  parts  revolve  together  with  the  carbonising  drum. 
The  heating  apparatus  is  so  arranged  beneath  the  retort 
that  the  tire  gases  pass  uniformly  over  the  whole  surface 
of  the  retort.  The  products  of  combustion  escape  into  a 
smoke-flue  above  the  retort.  The  end  of  the  supplying 
tube  is  fitted  with  another  tube  at  right  angles  to  it,  having 
a  funnel  at  its  end,  in  order  to  raise  from  a  vessel  under- 
neath it,  at  each  revolution,  a  certain  quantity  of  acid  which 
flows  into  the  retort.  To  keep  the  latter  closed,  the  funnel 
tube  is  bent  like  a  gauge-tube. — H.  S. 


A  New  or  Improved  Process  of  Obtaining  ami  Bleaching 

Vegetable  Fibres.     K.  Trobach,  Berlin,  and  G.  J.  Bruck, 
Leipzig,  Germany.  Eng.  Pat.  12,089,  August  13, 1890.  id. 

Tut:  ripe,  dry  vegetable  fibres,  particularly  flax  fibres,  are 
first  boiled  in  a  soap  solution,  and  afterwards  in  hot  water, 
and  then  washed  with  cold  water.  The  material  is  next 
steeped  in  a  solution  of  potassium  permanganate,  whereby 
all  incrusting  substances,  such  as  pectin,  gum,  colouring 
matters,  &c,  an'  oxidised  and  destroyed.  The  material  is 
again  washed  in  cold  water,  and  the  reddish-brown  colour 
produced  by  the  permanganate  solution  removed  by  placing 
the  material  for  a  short  time  in  a  bath  of  sulphurous  acid 
solution,  afterwards  washing  in  cold  water.  By  this  treat- 
ment the  fibres  are  completely  freed  from  all  incrusting 
substances,  and  only  the  straw  is  left  with  the  fibres,  and 
is  removed  in  the  usual  way.  The  fibres  thus  obtained 
are  long,  pliant,  and  brilliantly  white,  and  give  silky,  glossy 
yarns  which  are  of  greater  strength  than  those  produced 
by  other  methods. — II.  S. 


VI -DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

PATENTS. 

.1  Process  for  Rendering  Dry  Alizarin  I'll  fur  Colouring 
ami  Printing  Purposes.  C.  Bomen,  Charlottenburg, 
Germany.     Eng.  Pat.  18,217,  November  14,  1889.     Sd. 

Till-:  method  by  which  dry  alizarin  (instead  of  the  20  per 
cent,  paste  usually  employed)  may  be  used  for  dyeing 
purposes,  consists  in  dissolving  the  dry  powder  in  an 
alkali  and  adding  borax.  The  following  quantities  are 
given  for  dyeing  100  kilos.,  for  which  the  bath  must 
contain  2,000  litres  of  water.  A  solution  is  prepared  of 
2  kilos,  of  the  dry  powdered  alizarin  in  15 — 20  litres  of 
water,  1-3  litres  of  soda  lye  of  38°  B.,  and  300  grins,  of 
borax.  This  is  then  added  to  the  water  and  the  alizarin 
is  precipitated  by  adding  1-3  litres  of  hydrochloric  acid  of 
sp.gr.  1-15  and  400  grins,  of  acetic  acid.  The  goods  are 
then  dyed  in  the  ordinary  manner.  For  printing  purposes 
the  process  is  a  similar  one. — T.  A.  I.. 


.  I  .\  in-  or  Improved  Machine  for  "  Blowing  "  or  Steaming, 
Boiling,  Cooling,  Scouring,  and  Dyeing  Woven  Fabrics. 
A.  T.  (lav,  Rastrick.  Eng.  Pat.  19,377,  December  3, 
1889.     8d. 

The  material  to  be  treated  is  wound  upon  a  perforated 
cylinder  which  revolves  in  an  air-  and  steam-tight  box, 
and  the  air  pumped  out  of  the  box  through  the  hollow  shaft 
of  the  cylinder.  Then  steam  is  introduced  into  the  box 
through  perforated  pipes,  and  the  pumping  continued,  thus 
drawing  the  steam  through  the  fabric.  The  perforated 
cylinder  is  kept  revolving  during  the  whole  process.  The 
time  of  treatment  varies  according  to  the  nature  of  the 
fabrics.  It  is  stated  that  liquids  may  also  be  applied  to 
the  fabric  in  the  same  manner. — H.  S. 


Improved  Apparatus  for  Dyeing,  (  'leansing,  Bleaching, 
and  Drying  Yarn  in  Cops,  or  in  a  similar  condition. 
('.  Weber-Jacquel,  Thann,  Germany.  Eng.  Pat.  19,408, 
December  3,  1889.     811. 

It  is  well  known  to  be  an  advantage  for  the  dyeing,  scouring, 
&e.  of  textile  materials,  especially  of  yarn  cops,  to  force 
the  reagents  through  the  materials.  The  essential  features 
of  this  invention  are  that  the  reagents  used  are  not  forced 
through  the  cops  by  pumps,  and  that  the  vat  is  not  herme- 
tically closed.  This  prevents  the  spoiling  of  the  machinery 
as  well  as  of  the  reagents,  and  enables  a  continuous  control  to 
he  maintained  over  the  whole  process.  The  cops  are  carried 
by  a  spindle  frame,  placed  in  an  open  vat,  and  connected 
with  a  vessel  which  stands  on  a  higher  level,  and  car.  be 
closed  hermetically.  The  liquid  descends  into  the  vat  by 
its  own  gravity,  or  under  the  influence  of  compressed  air, 
and  is  sucked  back  by  means  of  an  exhauster.  This  is 
repeated  as  often  as  necessary  for  the  dyeing,  scouring,  &c. 
of  the  cops.  The  spindle  frame  consists  of  a  series  ol 
concentric  tubes  which  communicate  with  each  other  by 
radial  tubes,  the  latter  being  connected  with  that  supplying 
tin'  reagent.  The  spindles  carrying  the  cops  consist  of 
hollow  perforated  tapering  tubes  of  any  suitable  material. 
The  apparatus  can  also  be  used  for  gaseous  reagents,  in 
which  ease  the  vat  has  to  be  closed.— H.  S. 


Improvement  in  tin-  Process  of  Treating  Textile  Fabrics 
ami  Manufacturing  Bagging  from  Jute  Units.  A.  Grftts 
and    Ii.   Gratz,   St'.    Louis,  U.S.A.     Eng.    Pat.    11,005, 

July  15,  1890.     4,/. 

TWO  or  three  parts  of  borax,  or  soda,  alum,  sodium  chloride, 
&c,  are  dissolved  in  seven  or  eight  parts  of  water,  ami 
applied  to  bagging  manufactured  from  jute  butts,  and  to 
,  other  fabrics,  to  bleach  them.  The  fabrics,  still  damp,  are 
then  formed  into  bundles  or  rolls,  and  stored  awav  in  this 
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dump  condition,  when  a  chemical  action  takes  place  in  the 
mass  which  effects  the  bleaching  of  the  fabrics.  It  is  stated 
that  bagging  from  jute  butts  along  with  other  fabrics  are  by 
this  method  better  bleached  than  by  any  previously  employed 
process,  and  that  the  fabrics  are  rendered  tire- proof,  softer 
and  more  pliable. — H.  S. 


Improvements  in  Colour  Printing.  H.  E.  Newton,  London. 
From  (i.  W.  Turner,  Brooklyn,  U.S.A.  Eng.  l'at.  12,636, 
August  12,  1890.     Sd. 

The  object  of  this  invention  is  to  provide  an  improved 
method  for  printing  in  colours,  by  which  an  impression  in 
two  or  more  colours  may  be  taken  upon  paper  or  textile 
fabrics  by  one  operation,  and  is  in  particular  applicable 
to  book  and  newspaper  work,  where  speed  is  of  paramount 
importance.  The  invention  is  especially  adapted  to  web 
machines,  but  is  also  applicable  to  other  classes  of  printing 
machines,  with  either  curved  or  flat  printing  surfaces. 
To  effect  the  object  desired  a  printing  form  or  plate  is 
prepared  having  surfaces  of  different  heights,  tin*  picture 
or  other  matter  which  is  to  receive  a  colour  different 
from  the  body  of  the  paper  being  preferably  placed  below 
the  surface  of  the  main  portion  of  the  plate.  With  this 
form  an  impression  surface  is  used  having  corresponding 
fans  of  different  heights  arranged  reversely  to  those  of  the 
printing  form.  The  paper  to  be  printed  is  fed  in  the  usual 
manner,  the  impression  being  given  by  bringing  the  impres- 
sion surface  into  printing  contact  with  both  the  upper 
and  lower  printing  surfaces  by  one  operation.  The  inking 
of  the  main  surface  is  effected  in  the  usual  manner.  The 
ink  for  the  depressed  portion  is  supplied  by  a  secondary 
roller  carrying  an  inking  pad  corresponding  in  size  and 
shape  to  the  depressed  portion  of  the  printing  form,  and 
being  so  geared  that  it  engages  with  the  depressed  portion 
of  the  form  as  the  cylinders  revolve.  The  depression 
necessary  to  avoid  contact  of  the  lower  surface  with  the 
primary  inking  mechanism  is  so  slight  as  to  cause  no 
injurious  effect  upon  the  paper  in  printing. — W.  ¥..  K. 


Improvements  in  lite  Process  of  ( Colouring  or  Decorating 
Paper  ami  other  Fabrics  for  Wall-Coverings  anil  for 
other  Purposes.  T.  Strahan,  Chelsea,  Mass.,  U  S.A. 
Eng.  Pat.  12,900,  August  16,  1890.  Sd. 
This  invention  consists  in  producing  devices  upon  paper,  &c, 
by  discharging  liquid  or  liquid  colour  against  the  surface  of 
the  fabric  by  means  of  any  suitable  atomising  arrangement. 
The  colour  may  be  directly  applied  or  may  be  produced  by 
the  chemical  action  of  the  liquid  upon  paper  coated  with  a 
suitable  reagent.  The  jets  of  the  nozzles  of  the  atomisers 
may  also  play  either  continuously  or  intermittently  upon  the 
paper  according  to  the  effects  desired,  and  two  or  more 
colours  may  be  employed.  The  paper  to  be  coloured  is 
carried  slowly  along  in  front  of  the  nozzles  of  the  atomisers 
and  at  a  suitable  distance. — W.  E.  K. 


Improvements   in    Bleaching.     H.   Thies,  Lauken,  and  E. 

Herziix,  Keutlingen,  Germany.     Eng.  Pat.  12,950,  August 
18,  1890.     8i/. 

This  invention  relates  to  the  bleaching  of  cotton  and  other 
vegetable  fibres,  and  has  for  its  purpose  the  economy 
of  time,  working  power,  steam  and  chemicals.  The  calico 
(or  other  vegetable  fibre)  is  first  impregnated  with  an  acid 
solution,  containing,  per  litre,  10  gnus,  of  sulphuric  acid, 
lGgrms.  of  hydrochloric  acid,  and  0*5  grin,  of  hydrofluoric 
acid.  After  lying  for  four  hours  it  is  steamed  for  half 
a  minute  and  then  passed  into  a  washing  machine  con- 
taining a  ',  per  cent,  solution  of  soda  at  a  temperature  of 
50  C,  and  afterwards  allowed  to  lie  for  12  hours.  The 
cloth  is  next  washed  in  a  washing  machine  with  water  con- 
taining chloride  of  magnesium  or  other  alkaline  earth 
compound,  whereby  the  alkaline  earth  is  deposited  on  the 
fibre  by  the  action  of  the  alkali  contained  in  the  cloth.  The 
excess  of  wash-water  is  removed  by  squeezing-rollers,  and 
the  cloth  brought  into  a  specially-constructed  scalding  vessel 
or  kier.  Below  the  false  bottom  of  the  kier  is  a  receptacle 
or  chamber,  and  connected  with  this  is  a  pump  by  means  of 


which  the  liquor  may  be  drawn  out  of  the  receptacle  and 
forced   through    the    tubes  of  a  boiler  and   then   into   the 

I  kier  again  at  its  top.  Into  this  lower  receptacle  there  also 
passes  a  perforated  steam  pipe,  the  steam  passing  into  a 
second  pipe  which  leads  out  into  the  air  or  to  the  condenser. 
The  pressure  iu  the  lower  receptacle  is  constantly  varied  by 
receiving  or  discharging  steam,  whereby  the  circulating 
liquid  passes  at  a  higher  rate  of  speed  through  the  fibrous 
material.     With  this   accelerated   circulation,  moreover,  the 

J  lye  is  concentrated  by  constant  discharge  of  steam  or  water 
through  flic  pipe  into  the  air.  When  the  kier  has  been  tilled 
with  cloth  ami  closed  the  contents  are  steamed  for  about 
II  hours   at    a  temperature  above    100    C.  by  means  of  the 

I  tube  system  contained  in  the  tubular  boiler.  A  charge  of 
caustic  soda  is  then  introduced  into  the  kier  (to  1,000  kiln-. 
of  cotton  600  litres  of  solution  prepared  from  50  kilos,  of 
soda  ash,  causticised  with  lime,  and  having  dissolved  in  it 
10  kilos,  of  resin),  and  this  is  circulated  by  means  of  the 
pump.  By  means  of  the  tubular  boiler  the  temperature  of 
the  circulating  liquor  is  maintained  at  about  125  C,  flic 
operation  being  continued  for  about  five  hours.  The  cloth 
is  then  washed  in  the  kier  with  boiling  water,  and  finally 
"  chemieked  "  and  soured  in  the  usual  way.  It  is  claimed 
that  a  cellulose  of  perfect  chemical  purity  is  thus  obtained, 
which  can  be  used  not  only  for  garments,  but  also  for 
sanitary  purposes  and  for  the  preparation  of  chemical  pro- 
ducts, as  for  instance  gun-cotton. — W.  E.  K. 


Certain    New     ami    Useful     Improvements     in    Dyeing 

Apparatus.  S.  Pitt,  Sutton.  From  A.  Smith  and  Sons 
Carpet  Company,  Vonkers,  I". S.A.  Eng.  l'at.  13,048, 
August  19,  1890.     1  If/. 

This  invention  has  for  its  object  the  reproduction  by 
machinery  of  the  operations  of  manual  hank-dyeing.  It 
consists  of  certain  mechanism  by  means  of  which  the  hanks 
of  yarn,  hanging  upon  poles,  may  be  shifted  in  the  dye-liquor, 
and,  if  desired,  trailed  through  the  liquor;  and  "when  the 
ent're  invention  is  used  the  hanks  of  yarn  hanging  upon  any 
one  pole  are  not  only  shifted  in  the  dye-liquor,  but  each  pole 
of  a  series  upon  which  hanks  are  hung  in  a  dye-vat  has  the 
hanks  upon  it  shifted  in  succession  so  that"  all  the  hanks 
of  yarn  which  are  being  dyed  at  any  one  time  in  the  same 
dye-vat  are  shifted  in  the  dye-liquor  the  requisite  number 
of  times  for  the  completion  of  the  dyeing  operation.  For 
the  mechanical  devices  by  which  this"  is  effected  the 
specific  ition  and  accompanying  13  drawings  must  be 
consulted. — W.  E.  K. 


VII.-ACIDS,  ALKALIS.  AND  SALTS. 

The   Reduction   of   Alkaline    Sulphates   In/   Hydrogen  and 
Carbon.    Berthelot.    Hull.  So,'.  Chim.  [3], 4,  234— 238. 

It  is  usually  stated  in  text-books  that  hydrogen  reduces 
alkaline  sulphates  at  a  red  heat,  as,  for  example,  in  tin- 
following  equation  :—  K2SO,  +  8  H  =  K3S  +  4  H2' ).  The 
author,  however,  finds  that  sulphuretted  hydrogen  always 
accompanies  the  aqueous  vapour,  and  that  the  residue 
contains  caustic  alkali.  In  fact,  the  initial  stage  of  the 
reaction  i>  more  correctly  represented  thus:  — 

K..SO,  +  8  H  =  KHS  +  KOH  +  :i  H.O. 

This  reaction  is  cxo-thermie.  The  reduction  takes  place  at 
about  500°  C.  But  at  this  temperature  the  potassium 
sulphydrate  produced  is  decomposed,  under  the  influence 
of  the  external  heat,  into  potassium  sulphide  and  sulphu- 
retted hydrogen  ;  2  KHS  =  K..S  +  H2S,  9'5  calorics  being 
absorbed  per  molecule  of  KHS.  The  formation  of  sulphu- 
retted hydrogen  is  hastened  In  the  current  of  aqueous  vapour 
and  excess  of  hydrogen.  A  portion  only  of  this  sulphu- 
retted hydrogen  passes  on,  the  remainder  reacting  with  the 
potassium  hydrate  forming  sulphydrate,  which  is,  however, 
not  stable  at   a  high  temperature. 

2  KHO  +  2  H.,S  =  K..S  +  H,S  +  H,<  I. 
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The   heat    liberated   in   this    reaction   is    +12-8   calories.   | 
There  is  thus  a  tendency  for  all  the  alkaline  metal  to  be 
converted    into    sulphide;    but,   on    the   other    hand,   the   I 
alkaline  sulphide  is  decomposed  by  the  aqueous  vapour,  an 
alkaline  hydrate  and   sulphydrate   being  regenerated  with 
the  liberation  of  +  5-8  calories. 

KjS  +  H;0  =  KHS  +  KOH. 
Between  these  various  reactions  a  certain  equilibrium  is 
established,  depending  on  the  tendency  of  the  bodies  pre- 
sent to  interact  with  evolution  of  heat,  due  to  their  internal 
energy  ;  and  on  the  decomposition  of  the  sulphydrate  by 
the  external  heat.  Meanwhile  the  production  of  water  and 
sulphuretted  hydrogen  continues  until  all  the  alkaline 
sulphate  is  decomposed  and  all  the  sulphydrate  dissociated. 
The  final  result  is  a  mixture  of  alkaline  sulphide  and  hydrate, 
of  which  the  relative  proportions  depend  on  the  more  or  less 
prolonged  contact  of  the  aqueous  vapour  and  sulphuretted 
hydrogen  with  the  solid  matter.  A  small  quantity  of  alkaline 
polysulphide  is  also  amongst  the  products  of  the  reaction. 
Its  formation  is  due  to  the  decomposition  of  some  of  the 
sulphuretted  hydrogen  into  sulphur  and  hydrogen.  A  part 
of  this  sulphur  condenses  in  the  upper  portion  of  the  tube  ; 
the  remainder  combines  with  the  alkaline  sulphide.  As 
potassium  sulphide  is  sensibly  volatile  at  the  temperature 
employed,  a  small  quantity  sublimes  into  the  upper  end  of 
the  tube,  where  it  combines  with  the  condensed  sulphur, 
forming  a  reddish  ring. 

In  studying  the  action  of  carbon  on  alkaline  sulphates  it 
is  well  to  consider  first  the  effect  of  carbon  monoxide  on 
these  salts.     The  reaction  is  exceedingly  simple, — 

K.;S04  +  4  CO  =  K„S  +  4  C02, 
the  heat  liberated  being  +33-2  calories.  In  the  ease  of 
sodium  sulphate,  +  35 "2  calories  are  disengaged.  The 
temperature  required  to  effect  reduction  is  high,  being 
about  700° — 800°  C.  Purified  dry  charcoal  acts  on  alkaline 
sulphates  in  a  precisely  similar  manner  and  at  the  same 
temperature,  carbon  dioxide  and  an  alkaline  sulphide 
being  formed.  There  is  no  doubt  that  carbon  does  not 
exert  a  direct  reducing  action  on  alkaline  sulphates. 
Carbon  monoxide  is  probably  at  first  formd  by  the  agency 
of  the  atmospheric  oxygen  present  in  the  apparatus,  or 
that  contained  in  the  charcoal.  The  carbon  dioxide  pro- 
duced by  the  interaction  of  this  carbon  monoxide  and  the 
alkaline  sulphate,  reacts  with  the  excess  of  carbon  present, 
again  forming  carbon  monoxide.  The  latter  reduces  a 
further  portion  of  sulphate;  and  in  this  manner  the  anion 
proceeds,  the  amount  of  gaseous  carbon  being  increased 
during  each  cycle  of  reactions,  so  that  a  trace  of  carbon 
monoxide  suffices  to  start  the  reduction. — H.  T.  P. 


of  purity,  such  as  are  obtained  after  a  second  or  third 
purification  ;  these  are  often  colourless,  but  are  sometimes 
coloured  artificially  with  caramel.  As  the  regulations  state 
distinctly  that  by  an  impure  acid  is  meant  crude  pyroligneous 
aeid.it  obviously  excludes  acids  obtained  by  the  decomposi- 
tion of  purified  acetates  or  by  tin-  method  of  Rothe,  yet  the 
laboratory  have  received  samples  of  this  nature.  This  point 
is  insisted  upon  on  account  of  a  violent  attack  (( .'hem.  Zeit. 
13,  1473  and  1483)  upon  the  Director  of  the  laboratory 
for  having  classed  as  liquid  acids,  acids  which  were  coloured 
and  had  a  slight  empyreumatie  odour. 

A  table  of  analyses  of   samples  received  is  appended  to 
the  report. — V.  H.  Y. 


Report  nn  Caustic  Potash  ami  Soda,  Alkaline  Carbonates. 
Report  of  the  Central  Laboratory  of  the  Italian  ( lustoms 
Department,  1886-1889,  314—318. 

Tin:  tariff  distinguishes  between  pure  and  impure  caustic 
soda  and  potash,  the  former  paying  .">  lire,  the  latter  0'  50  lira 
per  quintal;  no  such  distinction  is  drawn  in  the  case  of 
sodium  carbonates,  whether  natural  or  manufactured,  but  it 
is  expressly  laid  down  that  "  soda  containing  a  quantity  of 
sodium  chloride  greater  than  60  per  cent,  is  to  be  con- 
sidered as  sea-salt,  and  cannot,  therefore,  be  introduced 
into  the  kingdom."  Determinations  were  made  of  the 
total  alkalinities,  the  sodium  hydrate,  carbonate,  chloride, 
and  sulphate.  Certain  residues  from  the  Leblauc  process 
were  classified  as  "  concime  "  (refuse),  in  accordance  with 
the  report.  Controversies  arose  regarding  the  classification 
of  certain  importations  from  France,  as  to  whether  they 
should  be  regarded  as  sodium  carbonate,  with  a  differential 
duty  of  2  lire  per  quintal,  or  as  impure  caustic  soda,  subject 
to  the  general  duty  of  0'50  lira  per  quintal.  As  these 
contained  a  comparatively  large  proportion  of  carbonate 
(56 — 68  per  cent.)  anil  a  small  propartiou  of  hydrate  (3* S 
■ — 10-5  per  cent.),  they  were  classed  under  the  former 
heading. — V.  II.  V. 


Report  on  Acetic  Acid.  Report  of  the  Central  Laboratory 
of  the  Italian  Customs  Department,  1886-1889,  307—313. 
In  order  to  protect  the  native  industry  of  the  manufacture 
of  acetic  acid  from  alcohol,  the  Italian  Government  raised 
the  import  duties  recently  (Decree,  .Inly  26th,  1888)  on 
acetic  and  pyroligneous  acids.  The  following  duties  are 
now  in  force  :  For  liquid  acetic  acid,  impure,  1  lira  per 
quintal ;  for  acid  containing  10  per  cent  or  less,  15  lire  per 
quintal;  from  10— 50  per  cent.,  90  lire  per  quintal;  above 
60  per  cent.,  180  lire  per  quintal;  and  crystallised  acetic 
acid,  200  lire  per  quintal  (Journal,  8,  352).  It  is  further 
laid  down  that  "  acetic  acid  is  considered  pure  even  though 
it  is  coloured  artificially,  though  not  containing  substances 
of  empyreumatie  and  bituminous  odour  characteristic  of 
pyroligneous  acid." 

The  duty  on  crude  pyroligneous  acid  is  2  lire  per  quintal, 
and  it  is  defined  as  follows:  " by  crude  pyroligneous  and 
acetic  acid  are  meant  those  which  contain  .substances 
possessing  empyreumatie  anil  bituminous  odours,  arising 
from  the  distillation  of  wood,  and  of  an  acidity  less  than  ."ill 
per  cent.,  calculated  in  terms  of  pure  arctic  acid." 

The  Department  point-  out  that  controversies  frequently 
arise  as  to  whether  a  product  is  to  be  classed  as  a  liquid  or 
impure  acid,  and  that  the  high  duties  are  an  incentive  to 
fraud,  and  that  endeavours  are  and  will  be  made  to  pass  as 
pyroligneous  acid  concentrated  acid  ol  a  coir  eh  rabl  degree 


Report  on  Potassium  and  Sodium  titrates,  Stassfurt  Salts, 
SfC.  Report  of  the  Central  Laboratory  of  the  Italian 
Customs  Department,  1886-1889,  319— 339. 

According  to  the  tariff,  every  mixture  of  soluble  salts 
containing  a  proportion  of  sodium  chloride  greater  than  25 
per  cent,  is  to  be  considered  as  sea-salt,  and  its  importation 
is,  therefore, prohibited .  Potassium  chloride  from  Stassfurt 
is  classed  as  manure  ;  and  from  information  supplied  by 
the  Syndicate  out  of  119  million  kilogrammes  of  potas- 
sium chloride  manufactured  at  Stassfurt  in  1886,  4*2million 
kilogrammes  were  sent  to  Italy.  It  is  used  in  that  country 
as  manure,  for  the  manufacture  of  nitre,  ami  as  a  substitute 
for  common  salt  in  freezing  mixtures.  Carnallite,  kainite, 
&c.  are  also  classed  as  manures. 

In  eases  of  dispute  concerning  mixtures  defined  in  the 
tariff  as  "  salts  for  artificial  sea  baths,"  the  Direction  deter- 
mined the  proportions  of  moisture,  insoluble  residue,  sulphuric 
acid,  total  chlorine,  magnesium,  potassium,  and  sodium. 

Potassium  and  Sodium  \ilrates. — The  former  is  subject 
to  a  duty  of  3  lire  per  quintal,  the  latter  i-  classified  as 
"crude,"  free  of  duty,  and  refined,  with  a  duty  of  3  lire. 
As  a  result  of  analysis  by  various  chemists  and  of  those 
performed  in  the  laboratory,  it  was  considered  that  refined 
sodium  nitrate  should  contain  94 — 97  per  cent,  of  the  pun- 
salt.  Allusion  is  made  to  the  frequent  sophistication  of 
sodium  nitrate  with  chlorine.  In  both  salts  the  proportions 
of  water,  insoluble  residue,  chloride,  sulphate,  and  iodide 
were  determined.  It  appears  that  several  importations  of 
salt  and  saline  mixtures  were  confiscated,  and  the  report* 
of  analyses  sent  to  the  Minister. — V.  H.  V. 


Commercial  Condition  of  Persia,     Hoard  of  Trs 
November  1890,  604. 

See  under  \..  page  1040. 
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Till.— GLASS.  POTTERY, 
EARTHENWARE. 


AND 


PATENTS. 

An  Improved  Manufacture  of  Vitreous  Material  suitable 
for  Artificial    Marble,  Stained   Glass,  and  Analogous 

Objects.  V.  R.  Kostaing,  L.  A.  Garchcy,  and  N.  PC. 
Ge'ille,  Paris,  prance.  Eng.  Pat.  16,696,  October  22, 
1889.     6d. 

Thk  waste  glass  of  suitable  size  and  of  various  colours  and 
shapes  is  placed  in  moulds  lined  with  silica  or  tale,  &c.,  and 
the  whole  tired.  A  coherent  mass  is  produced,  which  is 
dressed  and  cut,  forming  an  irregularly-coloured  block. 
The  lower  surface,  i.e.,  that  which  has  rested  on  the  mould, 
is  rough  from  having  been  incompletely  fused,  and  is  left 
in  this  condition  to  enable  the  material  to  he  more  readily 
attached  to  the  walls.  Designs  in  relief,  &c.  can  be  obtained 
by  pressure  whilst  the  block  is  still  plastic.  If  a  suitable 
mould  he  prepared  with  movable  partitions,  then  pieces  of 
glass  can  be  arranged  in  such  a  way  that,  upon  tiring,  a 
stained  glass  window  is  produced,  the  necessity  of  using 
"  leading,"  as  in  the  ordinary  process,  being  thus  obviated. 

— S.  G.  K. 


An  Improvement  in  the  Manufacture  of  Antique  and  other 
descriptions  of  Sheet  Glass  and  Improved  Apparatus  in 
connexion  therewith.  3.  G.  Sowerhy,  Gateshead-on-Tyne. 
Eng.  Pat.  17,565,  November  5,  1889.      6f/. 

Thk  glass  is  blown  into  a  jointed  mould,  furnished  with  a 
vertical  slit.  The  cylinder  thus  produced  is  very  thin  at 
top,  bottom  and  side  at  the  opening  of  the  slit,  and  can 
be  easily  cracked  off  at  these  points,  it  is  then  re-heated 
and  flattened  into  sheets  in  the  usual  way.  The  cutting 
down,  ordinarily  effected  with  a  diamond,  is  thus  done  away 
with.     The  specification  is  illustrated  with  drawings. 

— S.  G.  B. 


Improvements  in  Etching  upon  Glass.  15.  Z.  Meth 
and  H.  Kreitncr,  Berlin,  Germany.  Eng.  Pat.  12,155, 
August  2,  1890.     4d. 

A  solution  is  prepared  by  mixing  together  iu  proper 
proportions  ammonium  fluoride,  sodium  chloride  and  sodium 
carbonate,  and  then  placing  the  mixture  in  a  gutta-percha 
bottle  containing  fuming  hydrofluoric  acid  and  concentrated 
sulphuric  acid.  In  a  separate  vessel  made  of  lead,  potassium 
fluoride  is  mixed  with  hydrochloric  acid,  and  a  little  of  this 
solution  is  added  to  the  former,  along  with  a  small  quantity 
of  sodium  silicate  and  ammonia.  Some  of  the  solution  is 
dropped  upon  a  rubber  pad,  and  by  means  of  a  suitable 
rubber  stamp  bearing  the  design  to  be  reproduced,  is 
transferred  to  the  glass  vessel  which  is  to  be  etched. 

—  S.  G.  K. 


IX.-BUILDING  MATERIALS,  CLAYS. 
MORTARS,  AND  CEMENTS. 


Magnesia  in  Portland  Cement.     Dye 
Zeit.  14,  152. 


Dyekcrhoff.     Thoniud. 


Thk  author  has  examined  samples  of  cement  containing 
proportions  of  magnesia  ranging  from  1*93  to  21  '24  per 
cent.  A  normal  Portland  cement  containing  1' 93  per  cent. 
of  magnesia  showed  a  regular  increase  in  strength  on 
keeping;  the  tensile  strength  of  briquettes  made  of  a 
mixture  of  1  of  cement  to  '.I  of  normal  sand  was  28-5 — 28-7 


kilos  per  sq.  cm.  at  12 — 21  months.  The  remaining  live 
samples  when  tested  similarly  all  showed  an  increase  in 
strength  up  to  six  months,  the' results  being  as  follows  :  — 


Percent.  MgO :      0-23 

Tensile  strength  . .  |    2<f 


The  last  three  cements  retrograded  from  this  point  more 
or  less  rapidly;  the  first  two  continued  to  increase  iu 
strength  up  to  12  months,  and  then  began  to  go  hack.  The 
speed  of  retrogression  depends  on  the  temperature  at  which 
the  cement  has  been  burnt.  The  sample  containing  10-82 
per  cent,  of  magnesia,  which  was  more  lightly  burnt  than 
the  others,  diminished  more  rapidly  in  strength.  Samples 
1 — 3  showed  cracks  after  three  years,  while  the  remaining 
two  failed  in  this  respect  after  two  years.  Pats  made  of 
sample  5  (21 '21  per  cent,  of  magnesia)  unmixed  with  sand 
did  not  give  signs  of  failure  when  subjected  to  the  ordinary 
water-test  until  a  year  hail  elapsed.  Besides  these  result's 
with  cements  made  of  dolomitic  material,  the  author  found 
that  strongly  ignited  magnesia  added  to  a  normal  cement 
produced  a  powerful  and  prolonged  expansion  of  the  test 
pieces. — B.  B. 


The  Frost-Sesisting  Power  of  Natural  and  Artificial 
' Building  Stones.     Bauschinger.     Thonind.  Zeit.  14    167. 

Experiments  have  been  made  with  21  different  kinds  of 
natural  building  stones,  3 — 6  test  pieces  of  each  being  used. 
Their  tensile  strength,  dry  and  wet,  their  capacity  for 
absorbing  water,  their  alteration  in  volume,  tensile  strength 
and  behaviour  towards  water  after  freezing  and  thawing 
25  times,  and  their  specific  gravity,  were  determined.  (  hit 
of  this  number  of  samples,  ranging  from  limestone  to  sand- 
stone, only  six  were  found  to  resist  repeated  freezing,  viz., 
one  of  dolorite,  one  of  diorite,  and  four  sandstones.  Four 
other  samples  wese  found  to  resist  freezing  fairly,  hut  not 
absolutely;  but  of  11  samples  of  artificial  stone  similarly 
tested,  ouly  three  were  found  thoroughly  unaffected,  while 
eight  proved  fairly  resistant. — B.  li. 


Liability  to  Error  in  Mixing  Cement  with    Wei  and  Dry 
Sand.     Candlot.     Monit.  Ceram.  et  Ver.  21,  144. 

Fehet  has  pointed  out  the  possibility  of  serious  mistakes  in 
the  proportions  of  mixtures  of  cement  and  sand  due  to  a 
disregard  of  the  condition  of  the  sand — whether  wet  or  dry. 
This  is  demonstrated  by  the  following  table  :  — 




Kilos. 

Quantity    of     water 
added  to  100  kilos. 
i'f  dry  sand 

0-5 

1 

2 

3 

5 

10 

Weight   of    a  cubic 
metreof  i si  sand 

1,458 

1,310 

1,238 

1,213 

1,209 

1,208 

1,260 

Weight  of  dry  sand 
contained  in  1  cubic 
metre  of  moist  sand 

1,458 

1,304 

1,226 

1,189 

1.171 

1,151 

1.149 

It  is  obvious  that  the  addition  of  comparatively  little 
water  largely  increases  the  hulk  of  the  sand, — out  of  all 
proportion  to  the  amount  used.  For  instance,  2  per  cent.) 
causes  the  weight  of  a  cubic  metre  of  the  moistened  sand 
to  decrease  269  kilos.,  that  it  to  say,  18 '5  per  cent,  of 
the  original  weight.  Such  differences  would  cause  great 
fluctuations,  hitherto  generally  overlooked, iu  the  composition 
of  mortar  mixtures  intended  to  he  of  a  certain  strength. 

-  IS.  1!. 


Corrosion  of  Zinc  in  Contactwith  Uric/;.      Iron,  36,  80. 
Under  some  conditions,  sheet  zinc,  when  in  direct  contact 
with  brickwork,  appears  to  suffer  to   an   appreciable  extent 
from  rapid  corrosion,     It  has  been  found  in  the  Berlin  citj 
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market  halls  that  a  portion  of  the  zinc  work  supported 
upon  brick  walls  was  deeply  pitted  at  a  Dumber  of  places, 
this  being  particularly  the  case  where  the  metal  was  close 
to  the  bricks.  Chemical  examination  o!  the  bricks 
showed  that  they  contained  as  much  as  ill  per  cent,  of 
soluble  salts,  capable  of  producing  the  destructive  effect 
in  question,  ami  stimulated  to  more  energetic  action  by 
moisture.  The  proportion  of  such  salts,  of  course,  varies 
with  different  kinds  of  bricks,  while  in  some  then'  may  he 
nothing  to  induce  any  such  corrosion. 


Report    mi   Stones,   Earths,   Glasses,  ^c.      Report  of  the 

Centra]    Laboratory  of  the  Italian   Customs  Department, 

L886— 1889,  1 12— -126. 
Polished  pinions  stones,  such  as  rubies,  emeralds, 
diamonds,  pa}  14  lire  per  hectogramme ;  hut  agates,  opals, 
onyxes,  pay  '.i  lire  per  kilogramme;  while  sham  stones 
classified  as  glasses,  crystals,  smalt,  pay  50  Hie  per  quintal. 
Questions  arose  ;,s  to  whether  certain  polishing  materials  made 
with  powdered  corundum  were  to  he  regarded  as  ••  polished 
precious  stones"  inasmuch  as  the  report  mentions  corundum 
under  this  head ;  it  was,  however,  decided  that  though 
corundum  in  the  form  of  sapphires  and  rubies  has  an 
especial  commercial  value,  vet,  considering  the  common 
occurence  of  this  mineral,  these  materials  should  he  classed 
as  compounds  of  emery  with  bitumen,  &c,  and  would  thus 
he  assessed  as  terra-cotta  (Official Bulletin,  25,  883).  It  was 
also  decided  that  infusorial  earth  came  under  the  head  of 
"fossil  starch"  and  thus  Cue  of  duty,  and  that  powdered 
quartz,  not  specially  mentioned  in  the  report,  should  he 
classed  as  "  natural  sand." 

Substances  declared  as  non-metallic  minerals  such  as 
native  strontium  and  barium  carbonates  were  considered  to 
be  rightly  classified  and  not  liable  to  the  duties  on  chemical 
products  not  specified. 

In  order  to  decide  whether  materials  declared  as  stones, 
earth,  &c,  were  not  in  reality  cements  or  hydraulic  limes, 
ami  thus  subject  to  a  duty  of  1  •'-'.)  lire  per  quintal,  the 
Direction  determined  (1)  the  specific  gravity  by  the  volu- 
meter of  Schumann,  and  (2)  the  amount  of  free  alkali 
extracted  from  a  given  weight  of  the  cement  by  a  given 
volume  of  water  according  to  the  directions  laid  down  by 
]{.  and  W.  Fresenius  (Feichtinger,  Technologie  der  Mortel- 
materialien,  185). 

To  judge  of  the  hardening  properties  of  mortar  and 
cements,  the  criteria  set  forth  by  the  College  of  Experts 
(Report,  1884,  139)  were  adopted. 


PATENTS. 


Improvements  i?i  the  Manufacture  of  Building  Material  for 
Architectural  and  other  Purposes,  and  of  a  Composition 
/in-  use  in  Connexion  therewith.  H.  A.  Baasett,  Bir- 
mingham.    Eng.  Pat  17,758,  November  7,  1889.     tW. 

Two  hundred  parts  of  a  viscous  mixture  of  glue  and  water 
arc  mixed  with  40  parts  of  oil  such  as  rape  or  raw  linseed 
anil  12  of  sodium  carbonate,  the  whole  being  heated  and 
agitated.  In  making  such  things  ;i*  artificial  stone  6f  part* 
of  this  mixture  are  taken  ami  16  parts  of  water  and  'J  of 
borax  added,  thereto.    One  part  of  the  resulting  mixture  is 

added  to    6    parts    of  water,  1  part    of  white   china  clay,  and 

enough  plaster  of  Paris  to  give  a  stiff  paste  which  can  be 

moulded  and  polished. 

I'm-  the  preparation  of  plaster  for  walls,  &e.  6l  palls 
are  added  to  If.  of  water,  '.»6  of  plaster  of  Paris,  and 
1  part  of  air-slaked  lime,  the  mass  dried  and  mixed 
with  9  parts  of  powdered  borax  ;  one  part  of  the  dried  mass 
is  mixed  with  14.V  parts  of  plaster  of  Paris,  411  parts  of 
building  sand,  1',  parts  of  wood  dust  and  enough  water  to 
form  a  paste,  which  is  applied  as  a  first  coat.  The  material 
for  the  second  coat  is  made  by  using  It)  of  the  dried 
composition,  112  of  plaster  of  Paris,  140  of  tine  sharp  -and, 
10  of  white  china  clay  or  powdered  Path  stone,  and  enough 
water  to  form  a  fairly  stiff  paste.  Similar  compositions  for 
other  purposes  may  be  used. — B.  B. 


.\ fir  in  Improved  flexible  Material  applicable  as  a  Sub- 
stitute fur  Wood  or  Leather,  and  Process  of  Making  the 
same.  \\\  P.  Thompson.  Liverpool.  From  ('.  Heepe, 
Bockenheim,  Germany,     ling.  Pat.  18,730, November  22, 

1889.     8rf. 
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Improvements  in  the  Manufacture  of  Portland  Cement  from 
Hard  Limestone.  W.  f.  Timewell,  Prist,,].  Eng.  Pat. 
15,737,  October  8,  1889.     -id. 

11  mmi  limestone  such  as  the  hard  mountain  limestone  of 
Somersetshire  and  Devonshire  is  powdered  sufficiently  finely 
to  allow  of  75  per  cent,  passing  through  a  sieve  having  6,400 
meshes  to  the  square  inch,  mixed  with  "  silicated  clay  "  and 
water,  ground,  dried  and  burnt  in  the  usual  way.  "Con- 
tinuous running  mixtures  and  the  uncertainty  of  results 
incidental  to  the  soft  chalk  processes  "  are  said  to  be  done 
away  with,  and  "  the  production  of  a  cement  of  high  and 
regular  quality  "  ensured. — li.  B. 


Improvements  in  the  Treatment  of  Slag  for  a  Variety  of 
Important  Uses,  as  Building  Blocks,  Paving  Illness, 
and  the  like.    S.  G.  T.  C.  Bryan,  Birmingham,  U.S.A. 

Eng.  Pat.  8606,  June  3,  1890.     6(/. 

Ten  to  20  per  cent,  of  anhydrous  alumina  isadded  to  blast- 
furnace slag  in  the  fused  state,  the  mixture  agitated  and 
given  a  rotary  motion  by  suitable  mechanical  means.  It  is 
claimed  that  the  unfused  impurities  and  the  occluded  gases 
are  got  rid  of  by  this  treatment,  and  that  the  produce  is 
sufficiently  homogeneous  to  be  useful  as  a  building  material. 
The  moulds  in  which  the  treated  slag  is  cast  may  he  lined 
with  wood,  paper,  or  "  carbon  composition,"  the  object  of 
this  device  being  to  prevent  "  the  contraction  of  the  slag 
closing  the  cells  near  to  and  on  the  surface  of  the  moulds," 
and  to  thereby  increase  the  toughness  of  the  product. — B.  1!. 


Improvements  in    Resistant    Coverings    for  Battery-Boom 

Floors  or  Surfaces,  Laboratory  Floors,  and  like  uses. 
P.  E.  P.  Crompton  and  11.  H.  Jenkinson,  London.  Eng. 
Pat.  17,623,  November  5,  1S89.    4(/. 

PowniKin  slate  is  mixed  with  Trinidad  asphaltum  by  the 
aid  of  heat,  ami  the  composition  spread  on  the  surface  to  be 
protected.  Finely-powdered  slate  may  afterwards  he  dusted 
on,  ami  the  floor  finished  by  polishing.  The  process  may 
also  he  used  tor  the  manufacture  of  vessels,  to  hold  acids 
and  similar  corrosive  substances. — B.  B. 


A  Method  of  <  'olouring  and  Polishing  ( 'alcareous  and  other 
Stones,  and  producing  Variegated  Effects  thereon  in  One 

or  more   Colours.       T.   Breakell   and   .1.   \V.   Breakell, 
Manchester.     Eng.  Pat.  10,002,  June  28,  1890.     4d. 

The  process  used  may  be  understood  by  the  following 
example: — To  produce  a  red  shade  the  stone  is  heated  to 
about  200  F.  and  a  mixture  of  "gum  dragon  and  resin  "' 
applied  to  the  surface,  after  which  the  stone  is  again  heated 
for  about  two  hours.  The  stone  after  cooling  is  c]can,,l  and 
polished.  The  combination  of  resin  with  the  colouring 
matter  is  claimed  as  novel.  For  brown  shades  boiled  linseed 
!  oil  in  conjunction  with  tar  and  resin  is  also  claimed.  For 
variegated  effects  the  stone  is  coloured  as  described  above, 
then  rubbed  down  until  portions  which  have  absorbed  the 
colouring  matter  less  deeply  are  exposed  and  treated  with 
another  colour  in  the  same  way  as  before,  the  parts  already 
coloured  absorbing  hut  little  of  the  new  pigment.  An 
imitation  of  marble  may  he  produced  b)  first  painting  or 
printing  a  pattern  in  a  solution  of  "white  gum  la,"  in 
naphtha,  which  serves  to  protect  the  stone  from  the  colour- 
ing matter  subsequently  applied.--!!.  1!. 
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X.-METALLURGY. 

'/'illinium  in  Blast  Furnaces.     A.J.  Rossi.     .!.  Amer. 
Chem.  Sue.  12,  HI  — 117. 

The  paper  deals  with  the  following  questions  : — (1.)  Is 
titanium  an  element  so  obnoxious  that  ores,  otherwise 
excellent,  easily  and  cheaply  obtained,  should  be  rejected  on 
account  of  its  presence,  even  in  small  or  limited  quantities  ? 
(2.)  Is  it  the  excess  of  titanium  which  has  caused  the 
general  prejudice  there  exists  in  America  against  the  use  of 
(ires  containing  this  element,  and  is  this  prejudice  justifiable 
in  all  cases?  (3.)  Are  there  any  limits  within  which  the 
presence  of  titanium  would  pass  unobserved,  and  would  not 
influence  the  working  of  the  furnace  ? 

It  is  pointed  out  that  titanium  occurs  to  a  varying  extent 
in  all  the  materials  that  enter  the  blast  furnace,  and  a 
detailed  summary  of  the  percentage  of  the  metal  found  in 
the  ores  used  in  the  United  Stat-s,  Norway  and  Sweden, 
Russia,  France,  and  England  is  given.  A  similar  summary 
of  the  per  cent,  of  titanium  found  in  pig  irons  from  many 
localities  is  also  given.  In  the  case  of  American  pig  this 
varies  from  0' 03  to  0-52  per  cent,  of  TiOj.  A  number  of 
extracts  from  papers  already  published  on  the  subject 
follows,  and  from  an  examination  of  the  whole  collated 
material  the  author  draws  his  conclusions  as  follows  :  — 

(1.)  Titanic  acid  is  not  necessarily  and  always  a  cause  of 
trouble  in  the  blast  furnace,  even  if  present  in  large 
quantities. 

(2.)  In  small  quantities  its  presence  appears  to  have  been 
ignored  for  many  years,  and  furnaces  have  run  and  do  run 
to-day  with  ores  rich  in  iron  containing  as  much  as  0-3  per 
cent,  to  about  1  per  cent,  of  Ti02  in  the  charges  without 
apparent  trouble  of  any  kind,  these  ores  being  smelted  alone 
or  in  admixture  with  others  luore  or  less  free  from  titanium. 

(3.)  When  present  in  very  notable  quantities  it  has  a 
tendency  to  render  the  slag  pasty,  and  clog  a  furnace  with 
titanium  deposits;  but  with  proper  care  and  fluxes  very 
little  different  from  those  ordinarily  used,  such  ores  may  be 
smelted  cleanly  and  profitably,  though  perhaps  less 
economically  than  other  ores. 

(4.)  Lean  ores  containing  40 — IK  per  cent,  of  titanic 
aeid  have  been  successfully  smelted,  but  at  a  relatively 
greater  expenditure  of  combustibles.  This  refers  especially 
to  the  smelting  of  Scandinavian  ilmenite  in  charcoal  furnaces, 
whilst  it  is  pointed  out  that  certain  natural  compounds  of 
titanium,  such  as  sphene,  calcium  silico-titanate,  and 
keilhauite,  which  contain  from  2K — 40  per  cent,  of  TiOa  are 
perfectly  fusible  in  a  blast  furnace.  Reference  is  also  made  to 
an  experiment  of  Professor  [forbes,  in  which  an  ore  containing 
39  20  per  cent,  of  Til  K  was  smelted  without  admixture  and 
without  giving  any  trouble  in  the  furnace.  About  1 — 2  per 
cent,  of  the  titanic  acid  remained  in  the  pig,  whilst  the  slag 
contained  36' 18  per  cent,  of  Ti02,  and  approximated 
natural  sphene  in  composition. 

(5.)  It  cannot  be  maintained,  in  presence  of  the  European 
anil  limited  American  practice  with  titaniferous  ores,  that 
inappreciable  or  very  small  quantities  of  titanium  are 
objectionable  or  sure  to  cause  trouble  in  the  furnace  ;  in 
fact  the  metallurgy  of  all  kinds  of  titaniferous  ores  has 
been  a  success  in  Kurope. 

(6.)  To  decide  what  are  the  limits  at  which  an  ore 
containing  titanic  acid  would  require  a  modification  in  the 
ordinary  charges  used  with  ores  free  from  it,  could  only  lie 
arrived  at  by  direct  experiment.  Another  practical  question 
is  to  what  extent  the  extra  expenditure  of  combustibles,  if 
any,  would  be  compensated  for  by  the  special  qualities 
claimed  for  the  pig  metal  obtained  ?  It  is  pointed  out  that 
t lie  titaniferous  iron  ores  are  exceptionally  poor  in  or  free 
from  phosphorus  and  sulphur  (several  analyses  of  American 
and  other  ores  are  given  bearing  out  this  point),  and  are 
therefore  specially  suited  for  the  manufacture  of  Bessemer 
steel,  so  that  the  metal  obtained  from  such  ores  has  an 
increased  value,  apart  from  any  particular  beneficial  effect 
due  to  the  presence  of  titanium. 

In  conclusion,  the  author  directs  the  attention  of  American 
metallurgists  to  their  disregard   of  the  value  of  titaniferous 


ores,  and  states  that  haematite,  &c.  is  often  imported  from 
great  distances  in  eases  where  titaniferous  ores  are  at  hand 
more  free  from  phosphorus  and  as  rich  and  richer  in  iron 
than  the  imported  ores. — 0.  A.  K. 


Blast-Furnace    Slags,  ami    lln-    Fusibility   <v     Silicates. 
A.  J.  Kossi.     J.  Amer.  Chem.  Soc.  12,  189—214. 

The  composition  of  blast-furnace  slags  affects  their 
fusibility,  and  bears  a  close  relation  to  the  grade  of  iron 
obtained.  Many  circumstances  may  modify  the  results, 
and  to  say  that  a  slag  of  a  certain  composition  and 
fusibility  will  invariably  correspond  to  a  stated  grade  of 
iron  is  impossible. 

Reviewing  a  number  of  tables,  the  results  of  experiments 
by  Percy,  Caron,  and  Berthier,  and  quoted  in  Yathaire, 
Les  Hauts  Fourneaux,  the  author  points  out  that  of  the 
compounds  which  silica  can  form  with  lime  and  alumina, 
or  alumina  and  magnesia,  or  magnesia  and  lime,  as  a  general 
rule,  tile  less  basic  they  are  the  more  fusible  they  become, 
until  a  certain  limit  of  acidity  is  reached,  and  that  amongst 
them,  when  the  quantity  of  silica  is  above  40  per  cent,  and 
not  over  GO  per  cent.,  the  compound  becomes  as  much 
inoie  fusible  as  the  percentage  of  silica  is  above  the  first 
figure,  varying  between  40  and  GO,  beyond  which  last  limit 
the  silicate  appears  to  fuse  again  with  more  difficulty.  The 
more  complex  a  silicate  becomes,  the  more  fusible  is  it.  If 
we  consider  that  oxide  of  manganese,  ferrous  oxide,  and 
alkalis  are  always  met  with  in  slags  in  proportions  which 
may  reach  5 — 7  per  cent.,  that  the  alkalis,  in  very  small 
quantities,  increase  considerably  the  fusibility  of  even  t In- 
most refractory  silicates,  it  can  be  better  understood  why 
injudicious  charges  of  limestone  do  not  necessarily  produce 
injurious  effects.  A  slag,  for  iustauee.  which  if  based  on  a 
certain  per  cent,  of  alumina  and  lime  would  have  been 
refractory,  acquires  a  greater  fusibility  owing  to  the  presence 
of  manganoiis  and  ferrous  oxides,  alkalis  and  magnesia, 
derived  from  the  limestone. 

From  a  comparison  of  the  equivalents  of  the  various 
bases,  the  author  points  out  the  inconsistency  of  using  lime 
in  excess  as  a  flux  ;  it  is  the  most  expensive  fluxing  agent, 
and  the  one  of  which  the  largest  quantity  is  needed.  More 
of  it  is  necessary  than  of  magnesia ;  hence  a  dolomite  is 
preferable  to  a  calcite. 

Analyses  of  slags  are  given,  and  the  properties  of  the 
slags  are  discussed  in  explanation. 

It  is  recommended,  in  order  to  be  able  to  compare  slags 
with  one  another  directly,  that  all  bases  be  calculated  to 
their  equivalent  in  lime.  The  type  of  a  slag  is  thus  at  once 
known,  together  with  its  properties  generally. — T.  L.  K. 


Fn  ink  Antimony  Mines.     Moniteur  des  Produits  Chimiquc. 

The  antimony  mines  of  Montignat,  in  the  Department  of 
the  Allier,  which  had  been  abandoned  since  the  beginning 
of  this  century,  are  now  again  being  worked  successfully. 
The  present  exploiters  are  Messrs.  Lassalle  and  Prullot,  of 
Montlucon,  and  about  400  tons  of  the  antimonial  ore  were 
extracted  during  the  last  12  months.  The  Montignat  ore 
was  famous  in  the  beginning  of  this  century  for  its  high 
quality.  It  is  said  to  be  quite  free  from  arsenic,  and  to 
contain  only  traces  of  iron. 


Nickel  S/eel.     Engineering  and  Mining  Journal,  50,  355. 

Thk  second  stage  of  the  Annapolis  trial  of  armour  plates 

resulted  in  still  further  establishing  the  superiority  of  the 
nickel-steel  alloy  for  such  defensive  work.  The  tensile 
strength  of  the  nickel-steel  plate  was  such  that  though 
penetrated  by  the  shots  no  cracks  were  developed  in  the 
plate.  The  all-steel  plate  was  divided  into  quarters  by  four 
cracks  running  from  the  centre  bole  to  the  holes  made  near 
the  four  corners  and  thence  to  the  outside  of  the  plate. 
The  Cammell  compound  plate  may  be  said  to  have  been 
entirely  broken  up.  The  nickel-steel  alloy,  of  which  the 
plate  was  composed,  is  said  pj  contain  less  than  four  per 
cent,  of  nickel. 
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The  question  of  a  market  for  a  largely  increased  pro- 
duetion  of  nickel  which  was  so  much  questioned  last  year 

may  be  said  to  be  definitely  settled  by  these  trials,  as  in 
addition  to  the  European  demand  a  bill  has  been  introduced 
and  immediately  passed,   by  the  House  of    Representatives, 

at  Washing! appropriating  1 ,000,000  dols.  to   enable  the 

secretary  of  the  navy  to  buy  nickel  ore  and  nickel  matte  for 
use  in  the  production  of  steel  armour  for  the  new  armoured 
cruisers. 


Discovery  of  Quicksilver  in  Austria.     Hoard  of  Trade  .1. 
November  1890,  573. 

The  Neue  Freie  Presse  reports  the  discovery  of  what 
promises  to  be  a  rich  quicksilver  mine  at  the  little  market 
town  of  Wippaeh  in  Carinthia.  As  long  as  20  years  ago 
children,  while  playing  near  the  Wippaeh  at  low  water,  had 
been  known  to  find  the  metal.  Little  attention  seems 
however,  to  have  been  paid  to  the  circumstance  until 
recently,  when  the  visit  to  the  neighbourhood  by  a  mining 
engineer  afforded  Chief  Justice  Dolewz.  an  opportunity  of 
drawing  attention  to  the  fact,  which  was  subsequently 
verified  by  a  number  of  well-known  officials  from  Trieste, 
who,  on  visiting  the  spot,  succeeded  with  little  trouble  in 
getting  quicksilver.  It  is  said  that  as  the  metal  is  to  be 
found  at  a  depth  of  only  one  metre,  mining  operations  could 
be  prosecuted  on  the  surface.  The  discovery  of  quicksilver 
at  so  slight  a  depth  is  phenomenal  from  a  geological  point 
of  point  of  view,  the  metal  being  usually  found  in  old 
geological  formations. 


The  Production  of  Platinum.     Board  of  Trade  J. 
November  1890,  558. 

It  is  announced  from  Mexico  that  M.  Flavio  Lobato, 
mining  and  chemical  engineer,  has  discovered  platinum  in 
certain  ores  extracted  from  the  mines  of  Las  Yedras,  in  the 
State  of  Sinaloa.  This  news,  if  it  is  continued,  will  be  of 
enormous  importance  to  industry,  more  particularly  as 
platinum  is  becoming  scarcer,  and  realises  an  abnormal 
price. 

The  platinum  mines,  situated  in  the  (Jural  mountains, 
contain,  says  the  Journal  de  la  diamine  de  <  'ommerce 
de  Constantinople,  important  auriferous  deposits ;  until 
recently  gold  in  large  quantities  constituted  the  chief 
mineral  working,  and  platinum  was  obtained  at  the  same 
time  without  large  supplementary  expenditure.  The  rich- 
ness in  gold  of  the  chief  mines,  Nisknee-Taglisk,  and  i 
Gord-Blagodat  has  much  diminished,  and  the  preparation 
of  platinum  has  become  more  difficult ;  such  seems  to  be 
the  explanation  of  the  high  price  of  platinum.  A  large 
number  of  miners  have  abandoned  the  mines,  and  have 
established  themselves  on  tin-  works  of  the  Trans-Siberian 
railway. 


Commercial  Condition  of  Persia.     Board  of  Trade  J. 
November  1890,  604. 

The  following  particulars  are  taken  from  a  report  by  the 
Dutch  Consul-Genera]  at  Teheran,  and  published  by  the 
Dutch  Government  (  Verzameling  ran  Konsulaire  en  andere 

Verslagen,  1890.     Teheran'): — 

It  is  estimated  thai  Western  Europe  exports  to  Persia 
every  year  goods  having  an  average  value  of  -1,000,000/. 
Persian  exports  are  probably  not  so  important,  but  in  the 
absence  of  all  statistics  it  is  difficult  to  say.  Persia  is  rich 
in  natural  products  of  all  kinds.  In  elements  of  mineral 
wealth  copper  conies  first  ;  there  are  many  copper  mines  in 
tlie  north  range  of  the  Klburz  near  Teheran,  as  well  as  in  the 

districts  of  Tabriz,  and  Kasnin.     Copper  is  tin -tal  which 

is  most  used  in  the  country,  the  inhabitants  make  almost 
all  their  utensils  of  it.  The  ore  is  very  rich.  Hitherto  only 
a  few  mines  have  been  worked;  there  are  no  rolling  mills 
in  the  country,  and  the  sheet  copper  has  to  be  imported. 
The  iron  mines  are  at  present  of  no  value,  although  it  is 
hoped  that  in  connexion  with  a  new  concession  from  the 
Imperial  Hank,  sonic  alteration  will  be  made.  Near  Teheran 
there  arc  some  very  rich  iron  mines,  with  an  ore  containing 
70  per  cent.,  little  sulphur,  and  no  phosphorus.  I  lobalt  of 
very  good  quality  is  found  at  Kaschau,  anil  arsenic  at 
Kasuin,  and  at  various  places  in  Kurdistan  ;  lead  ore, 
containing  manganese  ami  silver,  at  Kerman  ami  on  the 
north  side  of  the  Elburz  mountains;  sulphur  in  various 
places.  There  is  abundance  of  salt  and  saltpetre,  as  well 
as  antimony,  alum,  borax  (to  the  north-west  of  Kerinai:), 
potash,  marble,  coal,  ami  asbestos,  and  on  the  road  from 
Teheran  to  Tabriz  quicksilver  is  found.  Petroleum  occurs 
in  various  places,  and  in  particular  at  Schoester  and  Bender- 
Bushir.  The  Persian  petroleum  has  a  small  specific  weight. 
Coal  is  found  in  the  north,  in  the  south,  and  particularly  to 
the  west  ot  Bender-Bushir.  The  quality  of  the  Persian  coal 
is  not  particularly  good. 


Mines    and    Mining    Interests    in    the    State    of  Sonora. 
Board  of  Trade  J.  November  1890,  582. 

No  copper  mines  are  worked  in  Sonora,  owing  to  the  low 
price  of  that  metal,  and  the  owners  of  mines  of  that  class 
have  suspended  all  work  on  them.  Veins  of  iron,  antimony, 
and  lead,  which  exist,  remain  undeveloped. 

During  the  year  cinnabar  was  discovered  about  150  miles 
from  Guaymas,  in  the  district  of  I'rcas,  and  ore  has  been 
found  yielding  30  and  50  per  cent.  These  deposits  are  being 
prospected,  and  have  been  bonded,  it  is  stated,  to  an  English 
company.  The  owners  have,  by  a  crude  process,  extracted 
I'll  tlasks  of  quicksilver  from  the  ore.  These  deposits  of 
cinnabar  are  the  first  that  have  been  discovered  or  worked 
in  this  Consular  district. 

The  plumbago  mines,  near  the  line  of  the  Sonora  railway, 
owned  by  an  American  company,  arc  being  worked.  A 
small  quantity  of  this  mineral  is  shipped  monthly  to  the 
United  states. 


PATENTS. 


Improvements  in  Processes  for  treating  Tinned  or 
Galvanised  .Scrap  Iron.  A.  J.  Campion  and  J.  E. 
Tenison-Woods,  London.  Eng.  Pat.  1-1,462,  September 
13,  1889.     6,/. 

Pixxki)  or  galvanised  scrap  iron  is  pressed  into  cakes,  and 
heated  in  a  reverboratory  furnace  with  nitrate  or  carbonate 
of  sodium  and  oxide  of  manganese,  with  or  without  the 
addition  of  powdered  felspar  or  granite.  The  iron  is  then 
withdrawn,  and  hammered  or  rolled.  The  metals  in  the 
slag  can  be  recovered  by  any  suitable  means.  Tin- oxidation 
of  the  tin  or  zinc  in  the  scrap  can  also  be  effected  by 
blowing  air  through  the  heated  metal.  The  strength  anil 
toughness  of  the  iron  can  be  increased  by  adding  a  small 
quantity  of  chrome  ore  to  the  charge.  The  nitrate  of 
sodium  and  manganese  oxide  can  be  added  by  dipping  the 
compressed  metallic  cakes  into  a  hot  saturated  solution  of 
the  nitrate  in  which  the  manganese  oxide  is  suspended. 

— H.  K.  T. 


Improvements  in  the  Extraction  of  Tin  and  other  Products 
from  the  Refuse  Slags  and  Debris  of  Tin-Smelting 
Furnaces.  A.  J.  Campion,  London.  Eng.  Pat.  15,226, 
September  27,  1889.     6rf. 

Tix  slags  and  refuse  from  tin-smelting  furnaces  are  smelted 
with  coal  or  coke  anil  fluorspar,  limestone,  granite,  or 
granite  products  such  as  felspar,  quart/,  &c,  with  the 
addition  of  rock  salt  or  sodium  sulphate  for  the  purpose  of 
forming  a  reducible  silicate  of  tin.  >1 ags  From  foreign  ores 
which  are  rich  in  silica  require  the  addition  of  alkali 
makers'  "  tank  waste."  The  impure  tin  obtained  is  re- 
melted,  anil  nitrate  of  soda  18  added.  Iron  anil  arsenic  are 
oxidised  ami  form  a  slag,  anil  tin,  nickel,  and  cobalt  arc 
left.  The  two  latter  solidify,  first  forming  "  spiess,"  ami 
the  lluiil  tin  remains  on  the  top.  The  impurities  in  the 
metal  ran  be  also  oxidised  by  blowing  air  through  the  mass. 
Impurities  in  "  tin  plate  makers'  waste  "  or  "  scruff  "  can 
be  oxidised  in  the  same  way. — II.  K.  T. 
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Improvements  in  the  Treatment  of  Gold-bearing  Quartz 
and  other  Minerals  for  facilitating  their  Reduction  to 
Powder.  W.  C.  Tavlor  and  T.  N.  Kirkham,  1jOih1.hi. 
Eng.  Pat.  15,970,  October  10,  1889.     6d. 

The  ore  is  heated  to  redness  in  a  reverberatory  furnace, 
and  is  raked  through  openings  in  the  side  of  the  furnace 
into  a  tank  of  water.  By  this  means  the  minerals  are  said 
to  become  so  friable  that  they  can  beat  once  passed  through 
crashing  rollers. — 11.  K.  T. 


A  New  Metallurgical  Dry  Process.  J.  B.  Alzugaray, 
Porto,  Portugal.  Eng.  Pat.  16,776,  October  24,  1889.  firf. 
Instead  of  converting  minerals  into  fusible  silicates  to 
allow  of  their  reduction  by  carbon,  they  ate  fused  with 
carbon  and  alkaline  salts,  viz.,  common  salt,  sodium 
sulphate,  or  black  ash,  the  temperature  being  carefully 
regulated  so  that  only  one  metal  is  reduced  at  a  time.  A 
number  of  theoretical  proportions  of  ingredients  are  given. 
The  process  is  carried  out  in  the  Baxeres  furnace  (this 
Journal,  1890,  950).— H.  K.  T. 


Improvements   in   and   Relating    to   a  Process   of  and   a 

Furnace     for      Treating      Copper  and      its      Alloys. 

W.    W.  Kevs,   Bridgeport,    U.S.A.  Eng.    Pat.    11,868, 
July  29,  1890.     Sd.  ' 

The  patentee  maintains  that  in  order  to  obtain  copper  or 
its  alloys  of  high  specific  gravity,  great  strength  and 
minimum  susceptibility  to  corrosion  by  hot  acids,  whether 
cast,  rolled,  or  drawn,  il  is  necessary  to  purify  it  and  to 
eliminate  the  oxides,  sub-oxides,  and  "other  gaseous  im- 
purities as  cause  the  metal  when  melted  to  flow  sluggishly," 
&c.  This  is  accomplished  by  bringing  into  contact  with  the 
molten  metal  the  products  of  the  incomplete  combustion  of 
hydrocarbon  oils.  An}' suitable  furnace  can  be  employed, 
but  the  specification  contains  drawings  of  one  in  which  the 
bed  consists  of  a  kind  of  shelf  and  a  lower  portion  called 
the  pot,  the  whole  being  heated  by  liquid  or  gaseous  fuel. 
The  copper  is  stacked  on  the  shelf,  melted  and  purified  by 
the  products  of  combustion  as  it  trickles  down  into  the  pot, 
whence  it  is  tapped. — A.  YV. 


A  Method   of   Recovering    Float    Gold.     ¥..    A.   Cowper, 
London.  '  Eng.  Pat.  16,868,  October  25,  1889.     6rf. 

When  crushed  gold-bearing  minerals  are  washed,  small 
particles  of  gold  float  on  the  surface  of  the  liquid  and  are 
lost.  To  cause  the  gold  particles  to  sink,  jets  of  steam  are 
made  to  impinge  on  the  surface  of  the  liquid,  The  gold 
particles  become  wetted,  and  sink  through  the  liquid. 

— H.  K.  T. 


Improvements  in  the  Manufacture  of  Alloys  of  Iron  and 
Aluminium  and  Alloys  of  Steel  aud  Aluminium.  S. 
Pearson  and  .1.  II.  Pratt,  Birmingham.  Eng.  1'at.  18,048, 
November  12,  1889.     6d. 

Calcined  ironstone  mixed  with  a  considerable  quantity  of 
clay  and  the  necessary  amount  of  coke  is  charged  into  the 
blast  furnace  with  fluorspar  instead  of  lime,  t  last  iron 
containing  aluminium  is  the  result.  Steel  alloyed  with 
aluminium  can  also  be  produced  "in  the  blast  furnace" 
by  urging  a  more  copious  blast  of  air,  whereby  the  carbon 
is  oxidised  and  the  percentage  of  it  reduced  to  the 
necessary  amount.  It  may  also  be  obtained  from  the  cast 
iron  in  a  cupola  or  by  other  means. — A.  \V. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

'Electrolytic  Determination  of  Nitric  Acid.    ('•■  Vortmann, 
Ber.  23,  2796—2801. 

See  under  XXIII.,  page  1066. 


Improvements  in  Rotating  Furnaces  for  Roasting  or 
<  'alcining  Ores  or  other  Substances.  S.  Alley,  Polmadie. 
Eng.  Pat,  19,533,  December  5.  1889.  llr/. 
The  rotating  cylinder  is  made  of  iron  segments  bolted 
together  with  flanges,  and  in  the  longitudinal  joints  are  fixed 
long  narrow  strips  of  iron  projecting  into  the  interior.  These 
strips  serve  to  hold  in  position  the  internal  lining  slabs  of 
firebrick,  which  are  preferably  corrugated  on  the  inside 
surface.  The  lower  end  of  the  inclined  cylinder  is  connected 
with  the  fireplace  and  the  receiving  chamber,  aud  the  upper 
end  is  terminated  by  a  smoke-box  connected  with  the 
chimney,  and  a  feeding  apparatus.  The  ore  to  be  calcined 
is  moved  along  from  a  hopper  by  a  rotating  paddle  into  a 
feed  pipe,  which  passes  through  the  smoke-box  a  little 
distance  into  the  cylinder,  along  which  pipe  it  is  conveyed 
by  a  revolving  helix  and  thence  into  the  furnace. — A.  W . 


Improvements  in  the  Manufacture  of  Ferro-Aluminium. 
i '.  A.  Eanre,  Paris,  France.  Eng.  Pat.  19,588,  December  5, 
1889.     id. 

Pekchloride  of  iron  or  other  vapour  rich  in  chlorine  is 
passed  over  a  mixture  of  bauxite  and  carbon  heated  to 
redness.  The  vapours  and  gases  so  formed  are  then  led 
over  scrap  iron  at  a  red  heat,  ferro-aluminiiim  and  chloride 
of  iron  (ferrous  chloride)  being  formed.  The  latter  is 
condensed  and  is  subjected  in  a  crucible,  at  a  suitable 
temperature,  to  a  current  of  air  whereby  oxide  and  per- 
chloride  of  iron  are  produced.  The  perchloride  of  iron 
volatilises  and  can  be  used  for  a  fresh  operation. — H.  K.  T. 


Electrolytic  Separations.     E.  E.  Smith  and  1,.  K.  Frankel. 
Amer.  Chem.  J.  12,  128 — 135. 

See  under  XXI II.,  page  1067. 


PATENTS. 


Improvements  in  Electric  Batteries.  Sir  W.  Vavasour, 
Jiait  .  London.  Eng.  Pat.  15,230,  September  27,  1889. 
Is.  Sd. 
In  this  battery  one  of  the  cells  is  sealed  hermetically,  the 
electrode  passing  through  the  seal.  Pressure  is  developed 
in  the  sealed  cell  during  working  and  tends  to  force  the 
electrolyte  through  the  pores  of  the  partition  into  the  outer 
cell,  whence  it  is  allowed  to  flow  away  at  a  rate  depending 
upon  the  output  of  the  battery.  The  exciting  solution  is 
supplied  also  under  pressure  to  the  sealed  cell  at  a  suitable 
rate  to  make  up  for  the  lowering  of  level  by  percolation. 
Several  different  modes  of  applying  this  principle  are  fully 
described.— B.  T. 


Improvements  in  Dynamo-Electric  Machines  for  Electro- 
Plating  and  like  Work.  W.  B.  Sayers,  Loudon.  Eng. 
Pat.  15,700,  October  7,  1889.  Sd. 
To  obtain  a  low  E.M.F.  for  plating  purposes  from  a  dynamo 
running  at  a  fair  Speed,  the  inventor  cuts  one  or  more  slots 
in  the  pole  pieces  so  as  to  weaken  the  magnetic  field  at 
these  points,  and  puts  on  intermediate  brushes  so  as  to 
collect  currents  at  one-half,  one-third,  or  any  desired  fraction 
of  the  total  dynamo  E.M.K.— B.  T. 


An  Improved  Apparatus  for  obtaining  Metals  of  the 
Alkalis  from  Molt,  n  Chlorides.  I,,  (irahau,  IIano\er, 
Germany.  Eng.  Pat.  15,792,  October  8,  1889.  S</. 
The  difficulty  hitherto  has  been  to  make  the  earthenware 
vessels  used  in  this  process  last  for  a  reasonable  lime,  and 
it  has  been  found  that  their  destruction  is  not  due  to  the 
heat  employed  but.  to  the  passage  of  the  electric  current 
through  the  cell ;  to  obviate  this  the  porcelain  cell  is  made 
of  a  bell  shape  provided  with  a  double  wall,  the  top  of 
which  rises  above  the  level  of  the  molten  chloride  so  as  to 


1042 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Nov.  29, 1890. 


leave  a  clear  gap  between  the  chloride  and  the  molten 
metal  so  thai  the  current  does  not  pass  through  the  earthen- 
ware, but  round  underneath  into  the  metal  contained  in  the 
bell-shaped  cell,  the  metal  rising  into  this  cell  on  account 
of  its  Lower  specific  gravity.  A  delivery  pipe  leads  away 
from  the  top  of  the  cell  to  a  receiver  containing  petroleum 
in  an  atmosphere  of  nitrogen  or  hydrogen. — B.  T. 


Improvements  in  the  Manufacture  of  Aluminium  and  other 
Metals.  D.  Dixon,  London.  Eug.  Pat.  16,794,  October  24, 
1889.     8d. 

A  imiiTN  halogen  salt  is  decomposed  electrolytically  in  the 

presence  of  a  mixture  of  alumina  and  carbon,  one  of  the 
elements  of  decomposition  acting  on  the  mixture  producing 
an  aluminium  compound,  which  compound  is  then  acted  on 
by  the  other  clement  of  decomposition  with  the  result  of 
metallic  aluminium.  A-  an  example  magnesium  chloride  is 
decomposed  into  its  elements,  the  chlorine  reacts  with  the 
alumina  and  carbon  at  the  anode,  producing  aluminium 
chloride  and  carbonic  oxide,  while  the  magnesium  at  the 
cathode  decomposes  the  chloride  so  produced,  forming 
magnesium  chloride  again  and  metallic  aluminium.  The 
process  is  continuous  and  can  be  conducted  in  one  vessel 
with  a  porous  diaphragm  to  keep  the  mixture  surrounding 
the  anode  separate  from  the  materials  near  the  cathode. 

—  A.  \V. 


An  Improved  Conslr 
Voltaic  Batteries. 
Eng.  I'at.  19,080, 

HOLES  are  punched 
to  force  some  of  the 
•A  short  tube  with  r; 
from  each  side  so  th: 

and    this    roughness 
which    is  afterwards 
also  cast  round  the 
active  material. — B. 


uction  of  Plates  for  Secondary  or  other 
II.  T. Cheswright,  Carcassonne,  France. 
November  27,  1889.     6d. 

through  a  lead  plate  in  such  a  way  as 
metal  out  on  the  opposite  side,  forming 
igged  edges ;  these  holes  are  punched 
it  both  sides  of  the  plate  are  roughened, 
serves  to  retain  the  active  material 
pasted  on  the  plates.  A  flange  is 
edge  of  the  plate  to  help  to  retain  the 
T. 


Improvements  in  or  connected  with  the  Positive  Elements 

(Negative    Electrodes     in     charging*)     of     Secondary 

Butteries,    which     Elements    are    Applicable    a/so     as 

( 'athodes   in    Electrolysis.      The   Mining    and    General 

Electric  Lamp  Company,  Limited,  and   I).  G.  FitzGerald, 

London.     Eng.  Pat.  3731,  March  S.  1890.     4,/. 

[NS1 1  w>  of  using  a  leaden  grid  to  support   the   spongy  had 

of  the  negative  electrode,  a  grid  of  copper  strip  is  made  up, 

immersed  in   melted   solder,  and  afterwards  the  apertures 

rilled    up   with  "  lithanode  material,"  such   as  a  mixture  of 

oxide  and  sulphate  of   lead.     To  effect  the  formation  of  the 

plate  it  is  made  the  cathode  in  an  electrolyte  of  magnesium 

sulphate,  sodium  sulphate,  or  potassium  or  sodium  hydrate, 

or  in  a  solution  of  dilute  sulphuric  acid. — B.  T. 


Improvements   in    Primary    Batteries    and    in    Switching 

Apparatus  connected  therewith.     Sir  C.  S.  Forbes,  Bart., 
I. on. Ion.      Eng.  I'at.  4246,  .March  18,  1890.     8(/. 

Fob  convenience  of  manipulation  the  cells  of  this  two- 
fluid  battery  are  placed  in  a  frame  mounted  on  trunnions, 
so  that  by  tipping  the  frame  the  cells  can  all  lie  emptied  at 
one  time.  The  positive  plate  is  zinc  immersed  in  a 
solution  of  calcium  chloride  or  ammonium  chloride  or 
sodium  chloride,  while  the  carbon  is  in  a  solution  of  hydro- 
chloric acid,  sodium  bichromate  or  chromic  acid.  A 
divided  tank  is  placed  over  the  cells  and  contains  the  two 
fluids  for  recharging:  a  switch  is  also  fixed  on  each  cell 
lor  enabling  it  to  he  either  cut  out  of  or  put  into  circuit  from 
a  distance. — 11.  T. 


Improvements  in  Secondary  Batteries.     M.  B.   Hollies  and 
.1.  Warner,  London.     Lug.  I'at.  8086,  May  2:t,  1890.     (in". 

A  CONTAINING   vessel   of    insulating   material  or  of  a  con- 
ducting material  lined  with  a  non-conductor   is  divided  into 


liquid-tight  compartments  by  plates  of  lead,  and  the  com- 
partments are  tilled  with  the  electrolyte.  The  dividing 
plates  are  used  as  electrodes,  one  side  of  a  plate  serving 
as  the  positive  plate  and  the  other  side  as  the  negative. 

—11.  T. 


Improvements  in  Secondary  Batteries.    T.  M.  Foote,  Boston, 
Mass.,  U.S.A.    Eng.  Pat.  10,181,  July  1,  1890.     Sd. 

A  i  i  unx  tube  preferably  of  rectangular  section  is  tilled 
with  litharge  or  minium  powder  and  bent  or  folded  upon 
itself  to   form  a    plate  of  any  desired   size,  adjacent    -ides  of 

the  tubes  being  burnt  together,  ami  the  tubes  themselves 
perforated   to  give  the  electrolyte  access  to  the  oxides  of 

lead— B.  T. 


An  Improved  Vonnector  for  the  Electrodes  ami  Cells  of 
Primary  ami  Secondary  Electrical  Batteries.  A.  J. 
Jarman,  London.     Eng.  I'at.  10,515,  July  7,  1890.     6rf. 

Si  i;I"  threads  are  cut  upon  the  ends  of  a  bar  of  suitable 
metal  such  as  copper,  and  these  ends  arc  then  bent  round  at 
right  angles,  and  in  the  same  plane,  so  that  the  ends  are 
parallel  and  pointing  in  the  same  direction.  The  bar  is 
then  surrounded  by  a  casting  of  lead  leaving  the  ends  pro- 
jecting, these  ends  being  united  bj  a  metallic  connector 
held  in  position  by  suitable  nuts  working  on  the  screwed 
ends,  this  connector  serving  as  an  additional  stay  to 
stiffen  the  arrangement,  and  also  to  lower  the  electrical 
resistance.  The  lead  casting  is  then  burnt  on  to  the 
plate-  of  the  battery  or  attached  in  anv  suitable  way. 

— B.  T. 


An  Improved  Apparatus  for  Producing  Sheets  of  Metal 
In/  Electro-deposition.  -M.  (1.  Farmer,  Eliot,  Maine, 
I.S.A.     Eng.  Pat.  11,680,  July  25,  1890.     t;d. 

A  LONG  cylinder  of  an  alloy  of  lead  and  antimony  is 
suspended  upon  a  non-conducting  roller  and  almost 
entirely  immersed  in  a  suitable  electrolyte.  The  cylinder 
serves  as  the  cathode,  and  is  partially  surrounded  in  the 
bath  by  a  curved  anode  of  the  proper  metal.  A  slight  1) 
zigzag  line  is  painted  with  an  insulating  varnish  ou  the 
cylinder  parallel  to  its  axis,  and  this  selves  to  prevent  a 
deposit  of  metal  over  the  complete  surface  of  the  cylinder. 
Upon  tlie  passage  of  an  electric  current  the  cylinder  is 
made  to  revolve  slowly,  and  a  metal  sheet  of  an\  desired 
thickness  is  deposited  upon  the  cylinder,  broken  only  at 
the  line  of  insulating  varnish.  This  sheet  can  afterwards 
be  stripped  from  the  cylinder. — 11.  T. 


XII.-FATS,  OILS.   AND   SOAP 

MANUFACTURE. 

Addition   of  Chlorine   and  of  Halogen  Acids  to  Oleic  and 

Elatdic  Acid.  S.  Piotrowski.  Tier.  23,  2531—2533. 
t)i  the  halogen  addition  products  of  oleic  and  elatdic  acids 
only  those  have  been  previously  described  which  are  ob- 
tained by  the  actionof  bromine.  Monochloro-  and  dichloro- 
stearic  acid  and  tnonobromostearic  acid  arc  now.dcscribed 
b\  the  author. — T.  L.  I!. 

Japan   Win.    0.  Klcinstuck.     Chem.  Zcit.  14,  1303 — 1304. 
See  under  XXII I.,  page  lo7^. 


On  the  Determination  of  the  Viscosity  of  Lubricating  (tils. 
A.  Martens.  Mitt  Konig.  techn.  Versuchs.  1890,  143 — 
151. 

I'xi.in;  and  Kiinkler.  in  describing  their  new  apparatus  for 
the  determination  of  viscosity  of  lubricating  oils  (see  Dingl. 
1'oIm    .1.  276,   •»- — 17;  this"  Journal,   1890,   654)    make  a 
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critical  comparison  between  this  new  apparatus  and  the  one 
used  by  the  author.  First,  they  state  it  as  a  disadvantage 
of  the  latter  apparatus,  that  it  takes  a  very  long  time  to 
heat  the  oil  in  the  air-bath,  even  if  the  oil  is  warm  before. 
Secondly,  in  cases  where  the  oil  is  heated  outside  the  air- 
hath,  and  then  brought  into  the  apparatus,  which  has  to  he 
opened  for  the  purpose,  they  assert  that  it  is  impossible  to 
avoid  changes  of  temperature.  Thirdly,  it  is  stated  that 
many  experiments  show  that  the  use  of  an  undivided  air- 
bath,  as  employed  by  the  author,  does  not  give  uniform  tem- 
peratures in  the  space  surrounding  the  viscosinieter,  unless 
the  air-bath  is  of  very  large  dimensions.  In  reply  to  these 
points  the  author  says  that  to  work  with  a  uniform  and 
high  temperature  throughout  is  neither  required,  nor  is  ic  a 
practical  method,  but  that  each  oil  should  he  tested  at 
8  to  10  different  temperatures  from  20°  to  150°  C,  and  the 
results  obtained  shown  in  a  curve,  presenting  at  a  glance 
the  properties  of  the  tested  oil.  It  is  necessary  only  to 
keep  the  temperature  equal  during  each  single  test,  and  the 
author  has  found  that  the  use  of  an  air-bath  is  the  simplest 
and  most  convenient  way  for  obtaining  this  result.  The 
second  objection  is  of  no  practical  importance,  but  to  pour 
the  oil  through  an  aperture  instead  of  opening  the  apparatus 
is  no  doubt  an  improvement,  and  the  author  recommends 
that  this  plan  should  be  adopted.  It  must  be  added  that 
slight  changes  in  the  temperature  of  the  oil  do  not  affect  the 
correctness  of  the  test,  if  the  temperatures  are  above  100  C, 
and  a  mean  of  the  different  temperatures  observed  be  taken. 
The  time  occupied  in  pouring  the  oil  into  the  apparatus  is 
too  short  to  alter  its  temperature,  provided  the  surrounding 
air  is  not  considerably  colder.  Against  the  third  objection, 
the  author  gives  tables  and  diagrams,  which  show  that  the 
temperatures  in  different  parts  of  the  air-bath  at  the  same 
time  differ  only  slightly,  and  that  the  curves  which  are 
obtained  as  described  above,  are  quite  satisfactory. 

All  possible  errors  are  too  small  to  be  of  practical 
importance,  and  the  author  is  therefore  of  opinion  that  the 
apparatus,  as  used  by  himself,  can  be  perfectly  relied  upon 
for  all  practical  purposes,  and  has  the  great  advantage  of 
being  simple  in  construction. — H.  S. 


The  Application  of  the  Oleo-Mefractometer  to  the  Detection 
of  Adulteration*.  ]•'.  Jean.  Hull.  Soc.  Chim.  [3],  4, 
105—108. 

See  under  XXIII.,  page  1072. 


Lubricating  Oils.     A.  0.  J.  Charlier.     The  Engineer,  1890, 
305 — 306. 

After  a  few  preliminary  remarks  the  writer  explains  that 
a  good  lubricating  oil  must  have  sufficient  body  to  keep 
the  surfaces  between  which  it  flows  from  coming  into  con- 
tact, hence  the  reason  high  gravity  oils  are  now  so  much 
used  on  all  classes  of  machinery  ;  but  at  the  same  time 
everything  depends  on  the  class  of  work  on  which  the  oil  is 
to  be  employed.  If  for  light  machinery,  a  very  heavy  oil 
would  have  a  tendency  to  clog  the  bearings,  thus  impeding 
the  speed ;  therefore  for  all  ordinary  machinery  an  oil 
ranging  in  gravity  from  -HM  to  -890  should  be  employed; 
whilst  for  heavy  machinery,  oils  ranging  from  '900  to  '980 
should  be  chosen. 

An  important  feature  is  to  obtain  oils  having  the  greatest 
amount  of  fluidity  consistent  with  body.  Many  oils  are 
selected  because  they  are  apparently  of  high  gravity,  but 
such  in  reality  is  not  always  the  case.  The  commonest 
paraffin  burning  oils  can  now  be  given  an  artificial  gravity 
resembling  castor  oil,  and  yet  immediately  they  become 
heated,  even  to  a  moderate  temperature,  they  run  off  the 
bearings  like  water.  Many  of  the  Russian  mineral  oils 
now  on  the  market  have  a  gravity  of  about  •  920,  are  very 
highly  refined  and  of  a  splendid  colour,  and  yet  when  heat 
is  applied  they  instantly  become  limpid,  and  are  quite 
useless  for  the  purpose  for  which  they  are  required.  But 
still  it  must  be  mentioned  en  passant  that  these  Russian 
oils  arc  very  useful  in  making  up  compounds  with  oils  not 


affected  by  temperature,  as  thej  then  supply  body  to  au  oil 
which,  although  an  excellent  lubricant,  could  not  be  used 
for  heavy  machinery  on  account  of  its  low  gravity. 

Another  point  to  be  considered  is  to  find  an  oil  with  a 
maximum  capacity  for  receiving  and  distributing  heat, 
together  with  a  freedom  from  tendency  to  gum  or  oxidise  ; 
hence  none  of  the  drying  oils  should  he  used  for  lubricating 
purposes,  and  under  this  head  users  of  lubricants  must  be 
warned  against  a  process,  which  has  lately  been  discovered, 
of  adulterating  lubricating  oils  with  soap,  by  which  is  pro- 
duced  a  very  tine  sparkling  oil  of  gravity  higher  than  castor 
oil,  but  at  the  same  time  utterly  useless  for  lubrication. 
Users  of  lubricating  oils  often  lay  far  too  much  stress  on 
the  colour  of  the  oil,  but  as  many  methods  are  now  known 
for  giving  oils,  good  or  indifferent,  any  colour,  either  ruby, 
golden,  or  black,  by  the  addition  of  the  smallest  percentage 
of  the  many  aniline  colours  soluble  in  oils,  the  colour 
should  no  longer  be  taken  as  a  test  of  quality  ;  all  that 
is  required  is  that  the  oil  should  be  bright  and  free  from 
insoluble  matter.  It  is  essential  that  a  lubricating  oil 
should  be  neutral — that  is,  it  should  be  neither  acid  nor 
alkaline.  In  the  refining  of  many  kinds  of  oil,  mineral 
acids  and  alkaline  earths  are  used,  and,  especially  in  the 
cheaper  oils,  sufficient  care  is  seldom  exercised  in  washing 
them  free  from  all  traces  of  acid  ;  and  then,  again,  it  is 
well  known  that  manufacturers  often  leave  a  large  portion 
of  alkali  in  the  oils,  as  this  greatly  helps  to  make  up  their 
gravity. 

The  following  are  the  more  ready  tests  for  the  practical 
man  : — With  regard  to  the  gravity,  the  oil  is  placed  in  a 
cylindrical  glass  vessel,  and  tested  by  the  hydrometer.  This 
method  is  very  useful,  because  the  gravity  of  the  oil  can  be 
determined  at  any  temperature.  The  glass  vessel  can  be 
heated  in  a  water-bath,  and  the  gravity  taken  by  placing 
the  hydrometer  in  the  oil  at  any  moment.  By  this  means  it 
can  be  seen  if  the  sample  retains  its  original  gravity  when 
heated. 

The  "  flashing  point  "  of  an  oil  is  understood  to  mean  the 
temperature  at  which  the  escaping  vapour  will  momentarily 
ignite.  The  standard  animal  and  vegetable  lubricating  oils, 
and  all  mineral  oils  of  good  body  and  high  gravity, 
decompose  or  vaporise  only  at  temperatures  exceeding 
that  of  steam  in  ordinary  engines,  but  nevertheless  many  of 
the  lubricating  oils  now  in  the  market  are  so  worthless  that 
it  is  very  essential  to  know  a  ready  means  of  ascertaining  their 
flashing  point.  There  are  many  good  forms  of  testers,  such 
as  Abel's,  Bernstein's,  or  Bailey's,  but  as  they  require  very 
careful  manipulation,  the  author  suggests  a  simple  appa- 
ratus, which  can  be  worked  very  easily,  and  at  the  same 
time  gives  fairly  accurate  results.  A  small  glass  beaker 
is  fitted  into  a  larger  one  by  means  of  a  cork  or  india- 
rubber  band ;  the  former  is  to  contain  the  oil,  the  latter 
serves  as  a  water-bath.  The  smaller  beaker  is  closed  at 
the  top  by  means  of  a  cork,  through  which  is  inserted  a 
thermometer  dipping  well  into  the  oil,  and  a  small  piece 
of  glass  tubing  tapering  to  a  point,  through  which  the  vapour 
ascends.  The  oil  should  be  on  an  exact  level  with  the  water 
in  the  outer  vessel,  so  that  the  same  pressure  exists  in  both 
vessels  ;  anil  when  an  oil  to  be  tested  is  supposed  to  have  a 
flashing  point  above  that  of  boiling  water,  an  oil-bath 
should  be  used  in  place  of  water.  Everything  being  ready, 
the  apparatus  is  stood  on  a  sand-bath, under  which  is  placed 
a  spirit  lamp,  and  gradually  heated.  A  lighted  taper  is 
applied  continually  to  the  aperture  through  which  the 
vapour  from  the  oil  is  ascending,  and  immediately  a  small 
blue  flame  appears  the  temperature  is  noted,  and  the  flashing- 
point  of  the  oil  under  examination  thus  determined.  Any 
oil  having  a  flashing  point  below  300°  F.  should  be  at  once 
discarded  as  useless. 

Another  very  important  test  is  that  for  the  viscosity  or 
fluidity  of  an  oil,  and  here  a  very  simple  and  general  test  is 
to  dip  blotting  paper  in  the  oil  and  hold  it  up  to  drain ;  sym- 
metrical drops  indicate  good  fluidity,  a  spreading  tendency 
viscosity.  Again,  an  ordinary  glass  tube  having  a  diameter 
of  half  an  inch,  tapering  to  a  point  at  one  end,  aial  marked 
into  divisions  of  1  in.,  will  answer  all  ordinary  purposes  for 
testing  the  viscosity  of  au  oil.  The  oil  to  be  tested  is 
placed  in  this  tube  up  to  a  given  mark,  and  is  then  allowed 
to   run  out  at  the  tapered   end  of  the  tube,  and  the  time 
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taken  is  Doted.  This  is  compared  with  the  time  taken  by 
standard  oils  previously  ascertained  in  the  same  tube,  and 
thus  the  viscosity  of  the  oil  can  be  determined.  Sometimes 
it  is  necessary  to  take  the  viscosity  at  different  temperatures, 
and  in  this  case  the  glass  tube  can  he  fitted  into  an  outer 
jacket  containing  water  heated  up  to  the  required  tempera- 
ture. For  all  light  machinery  running  at  high  speed,  low 
gravity  oils  having  a  low  fluidity  should  be  looked  for, 
whilst  for  heavy  machinery  of  all  kinds  high  gravity  oils, 
with  a  moderate  fluidity,  should  be  employed. 

An  oil  evaporating  more  than  5  per  cent,  in  12  hours,  at 
a  temperature  of  110  F.  is  useless,  as  the  evaporation 
creates  a  viscous  residue,  or  leaves  the  bearings  dry.  To 
test  for  this,  a  weighed  quantity  of  the  oil  should  be  placed 
in  a  porcelain  dish  and  heated  for  the  requisite  time,  then 
cooled  and  weighed  and  subtracted  from  the  original 
quantity  ;  the  difference  in  weights  constitutes  the  loss  by 
evaporation. 

The  best  lubricating  oil  is  that  which  has  the  greatest 
adhesion  to  metallic  surfaces,  and  the  least  cohesion  in  its 
own  particles,  and  bearing  this  in  mind  there  is  no  doubt 
but  that  mineral  oils  come  first,  sperm  oil  second,  neatsfoot 
oil  third,  and  lard  oil  fourth ;  hence  the  finest  mineral  oils 
are  best  for  light  bearings  and  high  velocities,  and  to  give 
body  to  mineral  oils  fine  sperm  oil  is  used,  or  when  greater 
tenacity  is  required,  lard  and  neatsfoot  oils  may  replace 
sperm  oil,  while  for  the  heaviest  machinery  mineral  oils 
alone  cannot  be  recommended,  being  deficient  in  body  and 
of  relatively  low  Hashing  point. 

At  the  present  time  it  is  not  so  much  a  matter  of  quality 
which  troubles  the  engineer  ;  it  is  the  question  of  cost. 
Lubricants  answering  in  every  way  what  is  required  of  them 
can  be  obtained,  but  their  cost  is  far  too  high  for  the 
ordinary  consumer,  and  it  therefore  necessitates  producers 
to  search  for  compounds  which  will  give  to  cheap  oils  the 
same  properties  as  sperm,  lard,  &c.,  and  be  able  to  sell 
them  at  about  half  the  price. 

Mineral  oils  are  the  cheapest  lubricants  known,  and  jet 
they  are  often  discarded  for  one  reason,  because  they  do  not 
possess  the  same  body  as  many  of  the  vegetable  and  animal 
oils,  and  hence  require  a  larger  quantity  to  be  used  to  do 
the  same  work.  But  though  double  the  quantity  of  mineral 
oil  is  required  to  do  the  work  done  by  other  oils,  yet  as 
the  price  of  the  former  is  only  one-quarter  that  of  the 
latter,  the  mineral  oils  are  still  by  far  the  most  profitable  to 
be  used. 

Oleate  or  stearatc  of  alumina  is  now  greatly  used  for 
giving  a  body  to  light  gravity  mineral  oils.  It  is  a  very 
cheap  compound,  and  can  be  added  at  a  very  small  cost. 
The  production  of  this  "  metal  soap,"  as  it  is  called,  is  well 
worthy  of  consideration,  and  can  be  well  classed  as  a  very 
successful  result  of  research  work  recently  done  by  several 
chemists  in  endeavouring  to  produce  cheap  lubricants. 
The  high-class  animal  and  vegetable  oils  in  such  high  favour 
amongst  engineers  for  their  lubricating  powers  consist 
principally  of  olein  and  stearin,  and  these  two  substances, 
which  give  to  these  oils  their  high  lubricating  powers,  can 
now  be  introduced  into  cheap  mineral  oils,  thereby  convert- 
ing them  into  the  finest  lubricants  at  a  cost  far  below  that 
paid  for  castor,  sperm  and  such  like  oils.  The  oleic  and 
stearic  acid  is  obtained  in  the  usual  way  from  any  of  the 
oils  rich  in  olein  and  stearin,  and  is  then  precipitated  with 
alum  in  the  presence  of  caustic  soda,  thus  forming  oleate 
and  stearate  of  alumina.  A  very  small  percentage  of  this 
metal  soap  dissolved  with  warming  in  light  gravity  mineral 
oils  will  increase  their  gravity  some  "  50°  or  60°,"  will  greatly 
improve  their  lubricating  properties,  and  after  filtering 
through  fine  copper  gauze,  will  give  them  a  brilliancy  not 
surpassed  by  any  of  the  finest  animal  oils  in  the  market, 
ami  at  the  same  time  not  increase  their  cost  of  production 
more  than  20s.  per  ton. 

Some  manufacturers  use  now  a  process  of  thickening 
their  oils  with  ordinary  soft  soap,  but  this  adulteration  can 
be  easily  detected  by  adding  glacial  acetic  add  and  warming, 
when  the  soap  will  at  once  separate  out.  The  writer 
recently  examined  a  very  fine-looking  sample  of  lubricating 
oil,  resembling  in  appearance  castor  oil,  and  found  on  esti- 
mation that   as   much  as   CO  per  cent,  of    soap  bad  been 


introduced  into  the  oil.  Any  oil  found  to  contain  such 
soap  should  be  at  once  rejected. 

Lardine  and  blown  rape  oil  arc  now  also  largely  used 
for  giving  body  to  lubricating  oils.  The  former  consists 
principally  of  cotton  oil,  which  has  been  heated  in  the 
presence  of  a  strong  blast  of  air,  somewhat  similar  to  the 
process  employed  for  thickening  linseed  oil.  whilst  the 
latter  consists  principally  of  colza  oil  treated  in  a  similar 
manner.  The  presence  of  these  "  thickeners,"  as  they  are 
termed  in  the  trade,  cannot  be  said  to  visibly  deteriorate 
the  lubricating  powers  of  the  oil  with  which  they  a?e  mixed, 
but  they  certain!;  do  not  improve  it,  and  unfortunately  they 
quickly  become  dull  and  cloudy,  and  in  order  to  prevent 
this  rosin  oil  must  be  used  in  conjunction  with  them.  A 
small  percentage  of,  say  1  per  cent,  of  rosin  oil,  docs  not 
deteriorate  the  lubricating  properties  of  an  oil  ;  but  one 
containing  above  this  percentage  cannot  be  recommended 
for  lubricating  purposes.  The  presence  of  rosin  oil  can 
be  detected  in  mineral  oils  by  treating  a  small  portion  of 
the  sample  with  an  alcoholic  solution  of  caustic  soda, 
heating  on  a  water-bath,  evaporating  nearly  to  dryness, 
adding  a  large  quantity  of  distilled  water,  ami  boiling  for 
some  time,  when  a  milky  liquid  will  be  formed ;  on  the 
addition  of  more  water  and  warming,  the  oil  which  separates, 
if  free  from  rosin  oil,  should  be  clear,  while  a  brown  colour 
would  denote  the  presence  of  rosin  oil.  As  a  confirmatory 
test,  the  aqueous  liquid  is  drawn  off  from  beneath  ami 
acidified  with  sulphuric  acid  ;  if  no  precipitate,  the  oil  was  all 
mineral,  as  a  precipitate  collecting,  on  warming,  in  brown 
viscous  drops  confirms  the  presence  of  rosin  oil.  Hut  if 
instead  of  a  milk}'  liquid  a  semi-frosty  mass  is  obtained 
after  having  added  the  distilled  water  to  the  evaporated 
solution,  a  fatty  oil  is  evidently  also  present  with  the 
mineral  and  rosin  oil ;  on  adding  more  water  the  mineral  oil 
will  float  to  the  top  if  present.  The  lower  layer  is  then 
shaken  up  with  amy]  alcohol ;  when  the  alcohol  separates  as 
a  brown  layer,  rosin  oil  is  present.  (In  further  treatment  of 
the  aqueous  solution  with  acid  and  warming,  a  separation  of 
oleic  acid,  with  its  characteristic  odour  of  fat,  will  show  the 
presence  of  a  fatty  oil,  either  lard,  neatsfoot,  or  cotton  oil. 

For  the  lubrication  of  bearings  of  the  largest  size  on 
which,  either  from  the  weight  of  the  shaft  or  fiy  wheel,  or 
from  the  drag  of  belts  or  ropes  or  from  the  formation  of 
the  bearing,  very  great  pressure  per  square  inch  has  to  be 
resisted,  castor  oil  up  to  the  present  appears  to  have  no 
equal ;  and,  in  order  to  keep  such  bearings  cool,  it  is  very 
essential  that  this  oil  should  not  be  adulterated.  The 
adulterants  to  be  looked  for  in  castor  oil  are  principally  lard 
and  colza  oils,  and  they  can  be  at  once  recognised  by  the 
density.  The  specific  gravity  of  castor  oil  is  -9G0;  lard 
oil,  -916;  rape  oil,  '912;  therefore,  if  the  gravity  is  below 
•9Jo,  this  alone  indicates  the  presence  of  one  of  these  oils. 
Again,  another  very  characteristic  test  of  castor  oil  is  by 
the  addition  of  zinc  chloride.  When  pure  it  becomes  yellow  ; 
when  lard  oil  is  present  it  becomes  milky,  and  if  colza  he 
present  a  green  colouration  will  be  obtained. 

Again,  sperm  oil  is  still  very  largely  used  by  the  leading 
cotton  spinners,  and  the  reason  for  this  is  that  it  leaves  do 
stain  and  does  not  thicken  by  age  or  friction.  Here  again, 
on  account  of  the  high  price  of  this  oil,  it  is  often 
adulterated,  and  generally  with  seal  oil,  cotton  oil  and 
mineral  oils.  These  adulterants  can  also  be  easily  detected 
with  zinc  chloride  ;  if  pure  sperm  oil  a  milky  solution  will 
be  obtained,  and  if  adulterated  with  any  of  the  above- 
mentioned  oils  a  brown  colouration  will  be  obtained. 

Regarding  the  claims  of  tallow  as  a  lubricant,  there  is  no 
doubt  hut  that,  while  in  every  ease  hydrocarbon  oils  are  safer. 
and  in  the  majority  of  cases  are  better  and  cheaper  lubri- 
cants than  tallow,  even  of  the  best  quality,  there  is  a  number 
of  cases  in  which  engineers,  although  fully  alive  to  the 
trouble  and  danger  which  are  inseparably  connected  with 
the  use  of  tallow,  are  constrained  to  use  it,  having  failed 
to  find  any  sufficient  substitute.  The  great  fault  with 
tallow  is  that  it  corrodes  metal,  ami  often  leaves  a  kind  of 
deposit  ;  and,  again,  it  almost  always  contains  free  acids,  as 
much  as  2">  pel  cent,  of  free  fatty  acid  having  been  found  in 
a  sample  of  town  tallow.  Large  proportions  of  free  acid 
arc  apt  to  be  due  to  the  tallow  being  adulterated  with  wool- 
grease  acids,  or  stearic  acid  from  cotton-seed  oil.     Tallow, 
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again,  frequently  contains  more  or  less  water,  infusible 
matters,  and  mineral  impurities,  and  has  been  often  pur- 
posely adulterated  with  starch,  china  clay,  whiting,  &c. 
For  the  detection  of  these  mineral  impurities,  a  small  sample 
of  the  tallow  should  be  dissolved  in  petroleum  spirit, 
filtered,  the  residue  washed  with  a  little  ether,  and  dried  at 
a  moderate  temperature.  On  boiling  the  residue  in  water 
and  adding  iodine,  a  blue  colouration  will  indicate  the 
presence  of  starch ;  while  effervescence  of  the  residue  on 
the  addition  of  hydrochloric  acid  proves  the  presence  of 
whiting. 


Report  on  Fired  Oils.     Report  of  the  Central  Laboratory 
of  the  Italian  Customs  Department,  1886—1889,  60—83'. 

Fixed  oils  are  divided  in  the  tariff  into  two  categories,  viz., 
vegetable  and  animal  oils.  Of  the  former  class  fixed  oils 
not  specified  are  subject  to  a  duty  of  15  lire  per  quintal, 
exception  being  made  of  pure  olive  oil  which  pays  6  lire, 
cotton  oil  15  lire,  in  addition  to  a  surcharge  of  14  lire,  while 
palm  and  cocoa-nut  oils,  as  also  various  kinds  of  oil  which 
serve  for  medicinal  preparations,  are  free  of  duty.  Mixtures 
of  olive  oil  with  cotton-seed  oil  and  other  seeds  are  taxed  as 
seed  oils.  Of  the  second  class  or  animal  oils,  those  of  fish, 
when  pure,  are  classified  as  medical  substances  not  specified, 
if  impure  under  No.  6,  letter  6  of  the  general  tariff;  if  not 
of  fish,  such  as  neatsfool  oil,  they  are  assessed  as  fats  of  all 
sorts. 

Olice  Oil.  —  To  ascertain  the  adulterations  present  in 
olive  oil  there  are  determined  (i.)  the  specific  gravity  by 
means  of  the  areometer  of  Pinchon  which  affords  sufficiently 
accurate  results  according  to  the  experiments  of  Del  Torre 
(Conclusion!  della  Commissione  Scientifica  per  gli  olii,  1887) 
provided  that  a  heavier  oil  has  not  been  added  to  counter- 
balance the  addition  of  a  light  oil ;  (ii.)  the  degree  of 
hardness  of  the  solidified  oil  by  the  apparatus  designed  by 
Serra-Carpi  (supra)  ;  (iii.)  the  fusing  point  of  the  free  fatty 
acids  by  the  following  method :  the  fatty  acids,  separated  in 
the  usual  manner,  are  aspirated  into  a  small  bulb,  which  is 
bent  round,  then  attached  by  wire  to  a  thermometer,  and 
the  whole  immersed  in  water.  The  temperatures  both  of 
fusion  and  of  solidification  are  noted.  A  remark  is  made 
that  the  statements  of  Bach  (C'hem.  Zeit.  7,  366)  regarding 
these  points  are  not  sufficiently  exact,  and  therefore  they 
cannot  be  regarded  as  absolute  criteria  of  the  purity  of  the 
oil ;  (iv.)  refractive  index  and  dispersive  power.  A  series 
of  determinations  have  been  made  of  these  constants  for 
various  oils,  values  for  some  of  which  are  given  in  the 
following  table  : — 




Refractive  Index 
at  20°, 

Dispersive  Power 

referred  to  rays 

F  and  G. 

Olive  oil  from  various  sources 

1-4629  to  1-4637 
1-4667 
1-4665 
1-4658 
1-4645 

•03914  to  -04 
•0387 

•0398 

•0386 

0-3889 

It  is  stated  that  these  values  approximate  so  closely  to 
one  another  that  they  are  not  available  for  the  detection  of 
adulteration  ;  (v.)  the  iodine  number  conducted  according  to 
the  process  of  Hiibl ;  it  is  considered  that  the  value  may 
vary  between  the  extreme  limits  of  80  —  85,  but  more 
generally  only  from  80 — 83  ;  (vi.)  the  saponification  number 
or  the  quantity  of  potash  expressed  in  milligrammes  required 
to  saponify  1  grm.  of  the  oil  (Kottstorfer,  Zeits.  Anal.  < 'hem. 
18,  199).    The  following  values  are  given  for  various  oils  : — 

Olive 191    —196 

Poppy 192-8— 194-6 

Almond 187-9— 195-4 

Colza 177    —178-7 

Sesame 190 

Earth-nut 191-3— 19G-0 

Cottonseed 191     —196-5 


This  determination  is  especially  useful  for  mixtures  of 
olive  and  colza  oils  ;  (vii.)  Maumene's  reaction  on  the  rise 
of  temperature  produced  by  mixing  55  cc.  of  the  oil  with 
10  cc.  sulphuric  acid  of  66°  II.  Various  samples  of  olive 
oil  of  undoubted  purity  produced  a  rise  of  38°  to  44 -7D ;  for 
other  oils  Del  Torre  gives  the  following  mean  values  : — 

Cotton  seed 69—70 

Sesame 65 

Flax  109 

Earth-nut 58 

Colza 59 

In  the  opinion  of  the  Direction,  Maumene's  reaction  gives 
excellent  results,  provided  that  the  operation  is  always 
conducted  in  the  same  manner,  and  very  concentrated  acid 
is  used. 

For  the  detection  of  various  seed  oils  in  mixtures,  there 
are  employed  (1)  the  reaction  of  Hauchecorne,  pointing 
out  that  the  red  colour  produced  in  samples  of  rancid  oil 
is  easily  distinguished  from  that  produced  by  seed  oils,  a 
statement  in  opposition  to  the  criticisms  of  Bizio  (  II. 
Institute  Veneto,  1S85).  (ii.)  The  reaction  of  Buille, 
which  is  considered  to  afford  a  good  proof  of  the  addition 
of  extraneous  oils,  provided  that  the  minute  precautions 
laid  down  by  the  author  are  exactly  followed,  (iii.)  The 
reaction  of  Bechi  for  cotton-seed  oil,  which  consists  in 
adding  to  10  cc.  of  the  oil  to  be  examined  1  ce.  of  the 
silver  nitrate  solution  and  10  ec.  of  pure  colza  oil  in  amyl 
alcohol ;  the  mixture  is  divided  into  two  portions,  of  which 
one  is  warmed  to  100°  when  a  black  colouration  is  produced 
if  cotton-seed  oil  is  present.  The  following  prescriptions 
were  laid  down  by  the  Scientific  Commission :  for  the 
solutions,  silver  nitrate,  1  grm. ;  ethyl  alcohol  at  98  per 
cent.,  200  cc;  ether,  40  cc. ;  and  nitric  acid,  0-1  grm.; 
and  for  the  other,  amyl  alcohol,  100  cc. ;  pure  colza  oil, 
15  cc.  It  is  pointed  out  that  excellent  results  are  obtained, 
though  in  certain  cases  olive  oil  from  Asia  Minor  and 
Corfu,  made  from  fermented  olives  and  kept  for  some 
time  in  stables,  whereby  ammonia  was  absorbed,  gave  the 
reaction  of  Bechi.  Special  tests  are  also  quoted  for  the 
oils  of  colza,  sesame,  and  earth-nut.  The  samples  sent  to 
the  laboratory  were  found  for  the  most  part  to  agree  with 
the  stated  declarations. 

Fish  Oils  are  classified  in  the  tariff  as  impure  fish  oil, 
which  includes  the  oils  of  porpoise,  whale,  and  dog-fish, 
or  as  medicinal  preparations,  various  rectified  oils,  and 
cod-liver  oil.  By  a  decree  March  31st,  1890,  the  duties 
on  impurities  and  adulterations  of  pure  fish  oil  shall  be 
determined  by  the  Minister  of  Finance. 

The  work  of  Schadler  on  the  fish  oils  is  alluded  to 
(Benedikt  Analyse  der  Fette,  236)  and  adopted  by  the 
Department.  To  recognise  cod-liver  oil  a  qualitative  exami- 
nation is  made  to  detect  the  presence  of  the  contained  iodine  ; 
the  method  consists  in  saponifying  the  oil  with  caustic 
potash,  evaporating  the  soap  solution,  and  calcining  the 
residue,  in  which  the  iodine  is  found  in  the  usual  manner. 
Samples  declared  as  impure  fish  oil  were  recognised  as 
pure  fish  oil,  and  in  one  case  a  sample  of  pure  cod-liver 
oil  was  imported  as  a  heavy  mineral  oil. — V.  H.  V. 


PATENTS. 

Improved  Apparatus  for  and  Method  of  Extracting  Olea- 
ginous and  other  Added  Matters  from  Fibrous,  Spun, 
Textile,  and  otlur  analogous  Substances.  E.  Mansfield, 
London.     Kng.  Pat.  14,364,  September  12,  1889.      Sd. 

See  under  X .,  page  1033. 


Improvements    in   Treating    Crude    Cotton-Seed    Oil   and 

Oils  containing  Resinous  Matter  and  Free  Fatty  Acids 

to  obtain   Oil,  Soap,  and  Resinous   Colouring  Matter. 

R.    Hunt,    Liverpool.     Eng.    Pat.    17,870,    November   9, 

1889.     4d. 

The  oil  to  be  treated  is   intimately  mixed   with  water  in 

the   proportion   of   2:1,   by  running  both   liquids    in  two 

streams   into   a   rapidly   revolving   basin,   where   they   are 

forced   through   a    narrow    slit   and   projected    in  thin  films 
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against  the  surface  of  an  outer  vessel.  The  mixture,  which 
mow  forms  an  emulsion,  is  allowed  to  stand  for  some  hours, 
so  that  part  of  the  water  may  be  removed.  To  the  super- 
natant emulsion  half  to  l£  per  cent,  of  caustic  Boda  and 
about  1  per  cent,  of  common  salt  are  added  and  the  whole 
is  thoroughly  agitated  and  heated  to  1111  t.i  160  1'.  After 
settling,  the  liquor  is  treated  with  one-third  to  one-half  its 
bulk  of  caustic  soda  solution  of  1  — .">  Tw.  containing  one- 
half  to  1  per  cent,  common  salt  at  a  temperature  of  at  first 
110° — 120  1'.,  then  130° — 160°  F.  From  the  precipitate 
which  settles  out  after  both  treatments  with  caustic  soda 
the  soap  may  be  separated  mechanically,  the  residue 
containing  the  resinous  colouring  matter.. — K.  E.  M. 


Improvements  in  the  Oxidation  and  Thickening  of  Oils 
for  Use  in  the  Manufacture  of  Paints,  Varnishes, 
Linoleum,  Floorcloth,  or  for  other  purposes  to  which 
Thickened  or  Oxidised  Oils  are  applicable.  I..  T.  Thome 
and  "  Hrins  Oxygen  Company,  Limited,"  London.  Eng. 
Pat.  18,628,  November  21,  1889.  8./. 
( in.s  are  oxidised  for  the  purpose cf  bleaching  or  thickening 

in  steam-jacketed  vessels,  by  subjecting  them  to  the  an 

of  pure  or  nearly  pure  oxygen  in  a  finely  divided  state. 
Without  the  use  of  driers  the  process  occupies  two  to  seven 
hours;  the  presence  of  a  very  small  quantity  of  driers 
shortens  the  time  of  oxidation.  Consumption  of  oxygen 
per  ton  of  oil  varies  from  about  2,000  c.  ft.  to  4,000  c.  ft. 
according  to  the  degree  of  oxidation  required.  (See  also 
Eng.  Pat.  12,652  of  1886;  this  Journal,  1887,  443.) 

— K.  E.  M. 


Improved  Process  for  the  Separation  of  an  Extract  called 

■•  Lanoresin,"  or  Gum    Resin,  from  the  Waste    Wains 

from  Wool    Washing  and   Combing   Mills,  and   for  Ike 

Production  of  the  same  in  a  Pure  <  'ondition.   O.  Lahusen 

and    O.    Feuerlin,    Delmenhorst,    Germany.     Eng.    Pat. 

18,642,  November  21,  1889.     Gd. 

"  Lanokksi.n  "   is  a  dark-coloured  resiu  obtainable  from  the 

waste    liquors    of  wool  washing  mills.      It    is    insoluble    in 

benzene,  ether,  chloroform,  carbon  bisulphide,  acetone,  or 

strong  alcohol,  but  is  dissolved  by  water  and  dilute  alcohol. 

To  obtain  it,  the  precipitate  formed  on  the  addition   of  a 

mineral  acid  to  the  waste  liquor  is   soaped  and  mixed  with 

3 — 5  times   its  volume   of  benzene,  heated  and  thoroughly 

agitated.      During  the  agitation  alcohol  of  about  95  per  cent. 

is  added   to  the  amount   of  one-tenth   the  benzene  ;  after 

standing  some  time  the  mixture  separates  into  two  layers, 

the  lower  one  containing  the    "  lanoresin."     This  is  again 

treated  in  a  similar  manner  to  remove  traces  of  grease,  and 

finally  the  solvent  distilled  off.—  V.  H.  L. 


An  Improved  Process  of  Filtering  Oil.  C.  Baker  and 
W.  E.  Crane,  Minneapolis,  U.S.A.  Eng.  Pat.  4607, 
March  25,  1890.  Sd. 
The  improvement  consists  in  passing  the  waste  oil  from 
bearings,  &c,  through  a  suitable  vessel  containing  a  porous 
filtering  medium  entirely  submerged  in  a  liquid  of  greater 
specific  gravity  than  the  oil.  The  oil  by  contact  with  the 
liquid  becomes  thin,  so  that  in  passing  through  the  filtering 
material  the  substances  held  in  suspension  are  more  easily 
separated.  The  filtering  material  not  being  exposed  to  the 
atmosphere  docs  not  gum  or  clog  up. — K.  E.  M. 


An    Improved   Filter  for  Oil  and  oilier  Liquids.    C.   \ 

Kocllner,  Ncuniuhlcn,  Germany.     Eng.  Pat.  7229,  May  9, 

is1.. ii.  &d. 
The  filter  is  so  constructed  that  the  liquid  to  he  tillered 
passes  through  the  filtering  medium  contained  between 
perforated  vertical  plates  which  are  movable  so  that  the 
porosity  of  the  filtering  material  may  be  increased  or 
decreased  by  loosening  or  compressing  it. —  K.  E.  M. 


XIII— PAINTS.  PIGMENTS.  VAENISEES, 
AND  RESINS. 

The    Origin   of  Gutta-Percha.     Sernllas.    Compt.  Bend. 

Ill,  423—426. 
Till,  discovery  of  gutta-percha  was  announced  by  W,  Mont 

gomerie  in  1842,  and  the  first  samples  brought  to  London 
in  1843  by  Jose  d'Almeida.  Hancock  and  Whcatstono 
recognised  its  potential  usefulness,  but  Walkerwas  the  first 
to  apply  it  to  submarine  telegraphy  in  1849.  Substitutes 
have  been  sought  for  it  without  Buccess,  and  attempts  to 
utilize  the  exudationsof  other  trees  than  those  of  the  genus 
Isonamlra  have  also  failed,  though  adulteration  by  such 
means  is  not  unknown.  Reckless  destruction  of  the  original 
forests  and  failure  to  replace  the  trees  when  exhausted  have 
decreased  the  available  supply  and  make  the  prospects 
of  future  cables  by  no  means  satisfactory.  The  tree  first 
recognised  as  a  source  of  gutta-percha  is  the  Isonandra 
gutta  of  Hooker;  it  ha8,  been  regarded  as  extinct  ill 
Singapore,  but  i*  as  a  matter  of  fact  only  extremely  rare. 
As  recently  as  1887,  it  nourished  in  the  forest  of  Boukett 
Tiinah  (Tin  Hill)  in  the  interior  of  Singapore,  where  it  was 
originally  discovered  in  1847  by  Lobb,  who  brought  speci- 
mens to  the  collection  at  Kew.  It  is  still  found  in  other 
portions  of  the  Malay  peninsula.  A  detailed  botanical  de- 
scription is  given  in  the  London  Journal  of  Botany,  6,  463, 
under  the  head  of  Isonandra  gutta.  The  author  describes 
it  when  at  maturity  (30 years)  ;  the  height  of  the  cylindrical 
Btem  is  13 — 14  m.  and  its  circumference  about  0'9  m.  ; 
its  leaves  are  11  —  13  cm.  long  by  I — 6  cm.  broad  in  the  case 
of  the  fully  grown  tree,  but  larger  when  it  is  young.  The 
length  of  the  petiole  is  1  ■  75  —  3-75  cm.,  the  flowers 
13 — 14  nun.,  and  their  peduncle  6'7  cm.;  the  fruit  is  about 
3 — 4  cm.  by  2-5 — 3" 5  cm.;  the  seed  about  1*8  x  1*2  cm. 

There  are  at  most  five  other  trees  which  may  he  mistaken 
for  the  true  Isonandra  gutta,  and  the  quality  of  their 
product  at  once  differentiates  them  from  it. 

It  is  noteworthy  that  the  word  gutta  (guetate  or  gueutta  ) 
simply  means  gum  or  bird-lime,  so  that  the  French  term 
gomme  gutte  is  a  pleonasm.  Percha  (perteha  or  perfia") 
is  not,  as  has  been  supposed  identical,  with  perxa  (i.e.,  the 
native  name  for  Sumatra,  meaning  the  world  or  habitable 
globe)  but  signifies  rag  or  fragment  of  stuff,  the  term  having 
reference  to  the  appearance  of  the  product  after  treatment 
with  warm  water. —  P.  P. 


Report  on  Compounds  of  Lead.  Report  of  the  Central 
Laboratory  of  the  Italian  Customs  Department,  1886 — 
1889,  341—342. 
Among  substances  sent  to  the  laboratory  were  samples  of 
lead  acetate,  specially  mentioned  in  the  tariff  report,  of  a 
mixture  of  zinc  oxide  ami  sulphide  with  barium  sulphate, 
declared  as  zinc  oxide,  but  the  laboratory  decided  that  it 
should  be  classed  as  an  adulterated  white  lead  ;  and,  lastly, 
of  mixtures  of  barium  sulphate  and  lead  carbonate,  which 
the  tariff  distinctly  >tates  are  to  be  taxed  as  white  lead. 

—V.  II .  V. 

Report  on  Varnishes.     Report  of  the  Central  Laboratory  of 

the  Italian  Customs  Department,  1886 — 1889,  379—381. 
Varnishes  are  classified  in  the  report  under  two  different 
headings,  viz.,  varnishes  containing  spirit  which  pay  30  lire 
per  quintal,  and  in  addition  the  surcharge  on  alcohol,  and 
varnishes  of  every  other  kind  which  pay  20  lire  per  quintal. 
These  varnishes  are  distinguished  from  oil  of  llax  and 
siccative    resins,     which    are    assessed    as     fixed    oils     not 

specified. 

In  cases  of  dispute  the  Department  determines  the  alcohol 
and  other  volatile  liquids,  such  as  turpentine,  benzene, 
carbon  bisulphide,  by  processes  of  extraction  atul  distillation, 
as  also  the  nature  of  the  residue.  Among  samples  sent  was 
one  declared  as  a  chemical  product  not  specified,  but 
recognised  as  a  varnish  containing  turpentine,  oil  of  flax, 
and  lead  oxide,  while  another  declared  as  aluminium 
sulphate  was  a  varnish  of  similar  nature. — V.  It.  V. 
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Cinnabar  and    Vermilion  in    China.     Hoard  of   Trade  J. 

November  1890,  577. 
There  are  cinnabar  mines  in  the  western  and  northern 
provinces  of  China.  The  pure  metal  is  obtained  in  Ho-Nau 
and  Kwei-Chow,  and  is  brought  to  market  in  stone  jars  or 
enclosed  in  the  joints  of  bamboo.  It  is  also,  says  the 
United  States  Consul  General  at  Shanghai,  manufactured 
from  quicksilver  by  the  reaction  of  sulphur  and  saltpetre 
on  the  metal  in  small  copper  furnaces,  in  which  it  is 
collected,  after  sublimation,  in  acicular  crystals.  Cinnabar 
is  used  in  colouring  red  lacquered  ware.  It  is  also  employed 
in  painting,  and  forms  an  ingredient  iii  many  medicinal 
preparations.  In  former  times  it  was  highly  prized  for  its 
virtues,  and  regarded  as  the  true  philosopher's  stone  and  the 
immortal  elixir. 

Vermilion  is  made  of  fine  cinnabar,  which  has  been 
purified  by  sublimation,  and  is  collected  in  acicular  crystals 
of  a  bright  violet  red.  It  is  powdered  between  two  stones 
turned  by  hand,  mixing  a  little  water  at  the  time.  The 
sticky  mass  is  then  put  into  pure  water,  decanted,  and 
finally  dried  on  heated  tiles  or  in  the  sun,  when  it  is  sifted 
for  packing.  The  workmen  are  particular  about  the  purity 
of  the  water  used.  It  is  used  for  making  Chinese  red  ink, 
for  painting  on  porcelain  and  wood,  and  colouring  candles 
and  paper.  Its  consumption  is  enormous.  The  most  of  the 
numerous  temples  throughout  China  are  painted  red,  and 
everything  lucky  and  pleasant  among  the  Chinese  is  of 
vermilion  colour.  It  is  made  by  mixing  together  two  parts 
of  red  sulphur  and  one  part  of  mercury  and  sublimating 
the  mixture.  Fukein  vermilion  is  said  to  be  the  best. 
Hau-Kow  supplies  an  inferior  quality. 


PATENTS. 


Improvements  in  the  Treatment  of  India-Rubber  for  the 
Purpose  of  Dissolving  it  or  rendering  it  Solulle. 
S.  Kenyon,  Warrington.  Eng.  Pat.  14,150,  September  7, 
1889.     id. 

Two  parts  of  old  rubber,  finely  divided,  are  heated  with  one 
part  of  a  "  distillate  or  foots  produced  in  the  manufacture  of 
varnish  from  gums  or  gum  resins  "  in  a  still  to  a  tempera- 
ture of  120° — 150°  C.  for  about  12  hours.  During  the  opera- 
tion the  sulphur  volatilises,  and  the  product  becomes  soluble 
in  carbon  bisulphide. — F.  H.  L. 


Improvements  in  the  Treatment  of  Textiles  by  Means  of 
Ammoniac  Copper  for  the  Purpose  of  making  them 
Waterproof  and  Uninflammable.  C.  Baswitz,  Berlin, 
Germany.     Eng.  Pat.  16,708,  October  22,  1889.     6d. 

As  is  well  known,  cuprammonium  affects  and  ultimately 
dissolves  the  cellulose  of  vegetable  textile  fibres.  It  is  com- 
mercially prepared  and  applied  by  the  patentee  in  the 
following  way  : — To  a  solution  of  copper  sulphate,  soda  lye 
is  added,  but  not  to  alkaline  reaction,  and  the  precipitate 
thus  obtained  collected  on  a  filter  and  washed.  It  is  then 
dissolved  in  ammonia  solution  of  0*91  specific  gravity  in  the 
proportion  of  1,000  cc.  of  ammonia  solution  to  150  grins,  of 
copper  sulphate.  The  textiles  to  be  treated  are  by  means  of 
rollers  passed  through  a  vessel  containing  this  solution, 
whereby  their  surface  becomes  parchment-like.  Then  the 
ammonia  is  removed  from  the  textiles  in  a  drying  chamber, 
and  the  material  afterwards  passed  through  a  hot  solution 
of  aluminium  acetate,  by  which  treatment  basic  aluminium 
acetate  is  formed,  the  waterproof  property  of  which  is  well 
known.  If  a  security  against  intiammability  be  desired,  the 
aluminium  acetate  solution  may  be  mixed  with  aluminium 
sulphate  solution  in  the  proportion  of  10:  1.  At  the  same 
time  basic  ammonium  aluminate  is  formed,  which  adheres 
fast  to  the  fibres.— H.  S. 


Improvements  in  Resistant  Coverings  for  Battery-Room 
Floors  or  Surfaces,  Laboratory  Floors,  and  like  uses. 
K.  E.  B.  Cromptou  and  B.  H.  Jenkinson,  London.  Eng. 
Pat.  17,623,  November  5,  1889.     id. 

See  under  IX.,  page  1038. 


Improved  Means  and  Process  for  Treating  Iron  and  other 
Metals,  and  the  Production  of  a  Fireproof  Coaling 
thereon  preparatory  to  Ornamenting  with  Fusible 
Colours.  J.  Meese,  Leer,  Prussia.  Eng.  Pat.  17,878, 
November  9,  1889.     -Id. 

Finely  powdered  oxide  of  nickel  is  mixed  with  a  small 
percentage  of  chromate  of  iron,  lead  glass  flux  is  then  added 
and  the  whole  triturated  with  "  stearic  oil"  and  turpentine. 
The  articles  are  coated  with  this  mixture  and  "  fired  "  in  a 
muffle.  A  coating,  valuable  on  account  of  its  light  shade 
and  dull  appearance,  is  thus  obtained  upon  which  fusible 
colours  or  metals  in  the  form  of  powder  can  be  applied  and 
burnt  in. — S.  G.  K. 


Improvements   in  the  Manufacture  of  Floor  Oil-Cloth  and 

like      Painted      Fabrics,     and      Apparatus      therefor. 

V.  E.  Warburg,  London.    From  ( '.  van  Nueffel,  Antwerp, 

Belgium.     Eng.  Pat.  18,915,  November  25,  1889.     Sd. 

Tins  invention  economises  time,  simplifies   the  machinery, 

and  prevents  loss  in  the  manufacture  of  floorcloth,  American 

cloth,  table  covers,  and   similar   fabrics,  by  supplanting  the 

different  processes  and  manipulations  of  shearing,  pumicing, 

coating,  and  drying  by  a  combination  of  apparatus  which 

allows  a  length  of  fabric  sufficient  to  completely  fill  a  drying 

chamber   to  be  finished  without   handling.      For   detailed 

information  the  drawings    accompanying   the    specification 

must  be  consulted. — K.  E.  M. 


An  Improved  Cement  used  for  Covering  /toilers,  Steam 
Pipes,  or  Vessels  containing  Steam  or  Heated  Wafer. 
W.  H.  Londsdale,  Blackburn.  Eng.  Pat.  19,906, 
December  11,  1889.     id. 

See  under  L,  page  1024. 


A  Furniture  Polish  and  Reviver  of  Leather  and  the  like. 
W.  W.  Box,  Crayford.  Eng.  1'at.  20,438,  December  19, 
1889.     id. 

This  polish  consists  of  equal  parts  of  linseed  oil,  vinegar, 
and  methylated  spirit,  with  a  small  quantity  of  butter  of 
antimony.     Colouring  matter  may  be  added  if  desired. 

— F.  H.  L. 


Improvements  in  the  Process  of  Manufacturing  Thin 
Sheets  of  Nitro-Cellulose.  E.  N.  Todd,  Newark,  New 
Jersey,  LT.S.A.     Eng.  Pat.  9315,  June  16,  1890.     8d. 

See  under  XIX.,  page  1060. 


The  Manufacture  of  New  Material  designed  to  serve  as 
a  Substitute  for  Rone  or  Celluloid.  W.  M.  C.  Callender, 
London.  Eng.  Pat.  12,375,  August  7,  1890.  id. 
The  new  material  termed  "lactite,"  is  produced  by  reducing 
casein  to  a  gelatinous  condition  by  means  of  borax,  ammonia. 
&c,  and  then  mixing  it  with  a  mineral  acid  and  water.  Tho 
following  procedure  gives  good  results  : — 10  kilos,  of  casein 
are  placed  in  a  vessel  and  3  kilos,  of  borax  dissolved  in 
6  kilos,  of  water  are  incorporated  with  it  and  heated.  The 
water  is  then  run  off  and  to  the  gelatinous  casein  1  kilo,  of 
acetate  of  lead  dissolved  in  3  kilos,  of  acetic  acid  is  added 
and  the  mass  thoroughly  worked  together  in  a  mechanical 
mixer.  The  acid  water  is  then  drawn  off  and  the  solid 
matter  subjected  to  great  pressure  to  drive  out  all  possible 
moisture.  The  last  traces  of  moisture  should  be  driven  out 
by  the  aid  of  heat,  the  resulting  product  being  the  new 
material.  The  new  material  may  be  supplied  in  the  form  of 
sheets,  &c,  and  may  be  coloured  by  suitable  pigments  or 
dyes.— B.  II. 


MIS 
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XIV.-TANNING,  LEATHER,  GLUE,    AND 
SIZE. 

PATENTS. 

Processes  for  Preserving  and  Removing  or  Recovering  the 
Colouring  Matters  from  Tanning  and  other  Vegetable 
Extracts,  li.  Nicholson,  South  Norwood,  and  T.  I'almcr, 
London.     Eng.  Pat.  15,450,  October  1,  1889.      6d. 

Fob  preserving  the  extract,  the  means  described  in  Eng. 
Pat.  15,766  of  1887  (this  Journal,  1888,  779)  are  used. 
The  following  method  has  been  found  effectual  for  the 
removal  of  the  colouring  matter  from  hemlock-bark  extract. 
To  the  liquor,  "  at  a  density  of  about  40"  Barktrometre,"  is 
added  about  1  per  cent,  by  weight  of  powdered  "  Cayota  " 
bark  aud  0-25  grins,  mercuric  iodide  (dissolved  in  a  suitable 
solvent)  to  each  1,000  grms.  of  the  liquor.  It  is  preferable 
to  add  also  2  per  cent,  of  turpentine,  either  crude  or 
specially  oxidised.  In  place  of  "  cayota  "  or  in  conjunction 
with  it  and  turpentine,  certain  bodies,  such  as  "  sea-water, 
milk,  egg  albumen,  blood  serum,  solution  of  borax,  and  the 
like,  also  herring  brine,  and  some  of  the  amides  which 
possess  an  affinity  for  the  camphoraceous  and  other 
substances  produced  during  the  oxidation  of  the  turpentine  " 
may  be  used.  The  liquor  is  run  into  oxidising  vessels,  and 
a  current  of  air,  warmed  to  a  temperature  of  100°  F.  is 
forced  through  it  for  a  period  of  from  20  to  30  hours. 
Means  may  be  employed  to  collect  the  volatilised  products. 
The  liquor  is  then  diluted  with  water,  wanned  to  180D  E., 
and  filtered.  The  oil  of  turpentine  may  be  recovered  by 
mixing  the  liquor  with  "ether,  light  turpentine,  light 
petroleum,  benzoline,  or  the  like,"  and  separating  the  liquor 
from  the  ethereal  solution. 

The  above  process  is  not  suited  to  the  extracts  from 
certain  materials,  such  as  chestnut.  In  the  case  of  these 
harks  the  liquor  is  violently  agitated  in  the  cold  with 
petroleum  ether,  run  into  a  separator,  and  after  standing, 
the  liquor  run  off  from  the  ethereal  solution. — B.  H. 


Process  and  Apparatus  for  Glazing  Leather.  H.  Bogens- 
ehild  and  1''.  Uusch,  Berlin,  Germany.  Eng.  Pat.  16,595, 
October  21,  1H89.     6rf. 

Tins  invention  is  "  to  improve  the  glazing  or  glossing  of 
leather  by  means  of  an  apparatus  in  which  the  glazing 
cylinder  not  only  moves  to  and  fro,  but  also  has  a  turning, 
pendulous  or  tilting  motion  given  it,  owing  to  which  the 
cylinder  presses  the  leather  with  greater  energy,  at  the  same 
time  sliding,  with  the  alteration  in  the  direction  of  force, 
over  the  leather."     Details  are  given  in  the  specification. 

— B.  H. 


New  or  Improved  Flexible  Material  applicable  as  a 
Substitute  for  Wood  or  Leather,  and  Process  of  making 
the  same.  W.  P.  Thompson,  Liverpool.  From  O  Heepe, 
Bockenheim,  Germany.  Eng.  Pat.  18,730,  November  22, 
1889.     %d. 

The  material  consists  of  wood  plates  or  veneers  and  a  tough 
and  elastic  foundation  material  or  core. 

The  material  is  manufactured  in  the  following  manner : — 
The  core  or  foundation  (hemp,  &c.)  is  laid  on  a  veneer  or 
sheet  of  wood  in  such  a  way  that  the  single  threads  stand 
apart  at  least  6  to  8  mm.  A  thin  layer  of  glue  (containing 
glycerin  or  similar  substance  to  prevent  the  glue  becoming 
brittle)  is  then  put  on,  and  another  veneer  laid  on.  The 
whole  is  placed  in  a  press,  both  pressure  surfaces  of  which 
are  coated  with  a  sheet  of  india-rubber,  or  the  like,  and  the 
pressing  continued  until  the  shape  of  the  core  or  foundation 
is  shown  on  the  outer  surfaces  of  the  wood,  whereby  it  is 
judged  that  the  two  surfaces  of  wood  have  come  into 
complete  contact.  A  characteristic  of  the  invention  is  the 
employment  of  a  wide  meshed  net  between  the  veneers  as 
a  core,  so  that  contact  of  the  surfaces  takes  place  between 
the  meshes  of  the  net.  Instead  of  wood,  pasteboard  may 
be  employed.     A  drawing  is  given. — B.  11. 


XV.-AGRICULTURE.  MANURES,  Etc. 

Commercial  Fertilisers.    Kentucky  Agricultural  Experiment 

Station  Bulletin,  29,  1890. 
This  bulletin  is  explanatory  of  the  constitution  and  uses  of 
common  commercial  fertilisers,  and  is  issued  for  the 
instruction  of  the  Kentucky  farmer;  it  therefore  contains 
little  that  is  not  well  known  to  agricultural  chemists.  The 
following  may  be  noted  as  bearing  upon  points  which  are, 
perhaps,  debatable  or  new. 

Steamed  or  desiccated  bones,  if  not  very  strongly  steamed, 
are  better  for  fertilisers  than  raw  bones,  and  this,  notwith- 
standing that  the  steaming  removes  some  of  the  nitrogen. 
The  fat  of  the  raw  bones  adds  weight,  clogs  the  meal,  and 
hinders  the  decomposition  of  the  bone  in  the  soil. 

After  standing,  or  when  applied  to  the  soil,  the  phosphoric 
acid  of  superphosphate  has  reverted  to  a  form  insoluble  in 
water.  This  reverting  of  the  phosphoric  acid  docs  not 
materially  change  its  value  as  a  fertiliser,  for  experiments 
(not  here  quoted)  have  shown  that  plants  can  take  up  the 
phosphoric  acid  in  this  state  as  readily  as  in  the  soluble 
form.  The  term  "  available  phosphate "  is  sometimes 
employed  to  include  both  "soluble"  and  "reverted" 
phosphates. 

An  acre  of  wheat,  yielding  20  bushels,  requires  about 
28  lb.  of  potash  (K.,0?);  an  average  crop  of  potatoes 
requires  100  lb.  of  potash  per  acre,  and  an  acre  of  tobacco, 
yielding  3,800  lb.  of  leaves  and  stalks,  assimilates  over 
200  lb.  of  potash. 

Fertilisers  are  generally  best  sown  broad-cast  or  drilled. 
When  a  small  quantity  of  fertiliser  is  applied  to  each  hill 
or  row  at  planting  time,  it  acts  mainly  as  a  stimulant  to 
produce  an  early  and  vigorous  start,  which  is  considered 
necessary  for  the  tobacco  crop,  but  often  renders  the  crop 
more  sensitive  to  drought.  In  anj*  case  care  should  he 
taken  to  mix  the  fertiliser  with  the  soil,  so  that  it  shall  not 
come  in  contact  witli  the  seeds  or  plants.  Most  fertilisers, 
and  especially  those  containing  much  nitrogen,  soluble 
phosphoric  acid,  or  potash,  will  injure  or  destroy  young 
plants  if  brought  in  contact  with  them. 

The  following  values  per  pound  are  ascribed  at  this 
station  to  the  essential  ingredients  of  fertilisers  : — Phosphoric 
acid,  soluble  in  water,  8^  cents  ;  "  reverted "  phosphoric 
acid,  8j  cents ;  insoluble  phosphoric  acid,  3  cents ;  phos- 
phoric acid  in  fine  bone  (capable  of  passing  through  a  sieve 
with  meshes  one-twenty-fifth  sq.  in.),  44  cents ;  phosphoric 
acid  in  medium  bone  (passing  through  meshes  one-sixth 
sq.  in.,  hut  not  including  fine  bone)  4  cents  ;  potash  from 
potassium  chloride,  5i  cents ;  potash  from  potassium 
sulphate,  7  cents  ;  nitrogen,  20  cents. 

Tables  showing  the  analyses  of  various  fertilisers  now  in 
the  American  market  are  appended  to  the  bulletin. 

—A.  G.  B. 


International  Congress  for  Agriculture  am!  Forestry,  held 
in  Vienna  from  September  2 — 6,  1890.  Chein.  Zeit.  14. 
1246—1247. 

In  the  section  of  the  Congress  for  agricultural  investigations, 
the  methods  at  present  in  use  for  the  analysis  anil  valuation 
of  artificial  manures  received  special  attention.  The 
following  points  were  discussed : — 

Bone  Meals. — J.  Stoklasa  recommended  the  determina- 
tion of  the  fat,  the  degree  of  fineness,  aud  the  character  of 
the  nitrogenous  substance. 

Thomas  Phosphate  Powder. — Stoklasa  considers  that  the 
phosphoric  acid  rendered  soluble  by  treatment  with  20  per 

cent,  citric  acid  should  be  considered  the  available  phosphoric 
acid. 

Superphosphates. — N.  von  Lorenz  recommended  tin 
"  citrate "  method  as  used  at  Halle.  The  ammonium 
citrate  solution  is  prepared  by  dissolving  1,500  grms.  of 
citric  acid  in  water,  to  which  is  added  5,000  cc.  of  24  per 
cent,  ammonia,  the  whole  being  then  diluted  to  15  litres. 
50  cc.  of  a  solution  of  the  superphosphate  (=1  grin,  of 
substance)     are    treated    with    50  cc.    of   the    ammonium 
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citrate;  25  cc.  of  magnesia  mixture  are  immediately  added, 
and  the  whole  well  shaken  during  half  an  hour.  In  the 
case  of  concentrated  or  "  double  "  superphosphates,  one- 
half  the  amount  of  the  solution  is  taken  (=0-5  grm.) 
diluted  with  50 — 75  ce.  of  water,  heated  on  the  sand-bath 
for  one  hour  with  10  cc.  of  fuming  nitric  acid,  and  then 
neutralised  witli  ammonia,  again  slightly  acidified  with 
nitric  acid,  and  finally  treated  with  50  ce.  of  citrate  of 
ammonia  and  25  cc.  of  magnesia  mixture  as  above 
described. 

Nitrogen  in  various  manures. — For  the  determination  of 
nitric  nitrogen,  both  Jodlbauer's  modification  of  Kjcldahl's 
method  and  also  Schloesing's  were  recommended  by  A. 
Devanla. 

In  the  section  for  agricultural  industries  the  question 
was  discussed  as  to  what  extent  saccharine  has  replaced 
sugar,  more  especially  beetroot  sugar,  in  commerce,  with  the 
result  that  the  evidence  indicated  that  saccharine  was  not 
displacing  sugar  in  the  markets,  although  it  appears  to  be 
without  any  dangerous  or  even  unpleasant  consequences  on 
the  human  being.  During  the  last  four  years,  40,000  kilos. 
of  saccharine  have  been  manufactured. — J.  W.  L. 


The  Composition  of  Vegetable  Cell-Membranes.  E.  Schulze. 

'lier.23,  2579—2583. 

See  under  XVI.,  page  1051. 


XVI.-SUGAR,  STAECH,   GUM.  Etc. 

Invertase:  A  Contribution  to  the  History  of  an  Enzyme 
or  Unorganised  Ferment.  C.  O'Sullivan  and  F.  W. 
Tompson.     J.  Chem.  Soc.  1890,  834—931. 

Befoke  the  publication  of  this  paper,  little  was  known 
concerning  the  nature  and  properties  of  unorganisedferments, 
and  that  little  was  of  a  very  conflicting  nature,  the  state- 
ments of  various  observers  differing  considerably.  The 
objects  which  the  authors  had  before  them  in  the  pursuit 
of  their  work  were  :  to  throw  some  light  on  the  mode  of 
action  of  these  ferments,  i.e.,  to  determine  whether  it  was  a 
life  action,  or,  in  general,  whether  it  differed  in  any  way 
from  a  simple  chemical  action  ;  and  to  determine  if  they  had 
a  constant  composition,  and,  if  so,  their  chemical  constitution. 
The  authors  chose  invcrtase  for  the  purpose  of  the 
investigation  because  its  special  property,  the  inversion 
of  cane  sugar  in  the  cold  and  at  moderate  temperatures,  is 
a  very  simple  action  and  one  which  can  be  easily  followed 
by  polarimetric  observations  ;  also  because  they  succeeded 
in  discovering  a  method  by  which  it  niay  be  prepared  in 
quantity. 

In  order  to  devise  a  method  for  determining  invertase,  it 
is  necessary  to  first  obtain  a  knowledge  of  its  properties. 

Invertase  is  the  only  known  body  which  has  the  property 
of  inverting  cane  sugar  solution  in  the  cold  and  at  moderate 
temperatures  ;  and  this  property  is  the  only  known 
distinctive  one  of  it. 

It  has  been  thought  that  this  property  of  invertase  was 
a  life  property,  and  that  invertase  might  exist  with  different 
amounts  of  invertive  power ;  if  this  is  so,  it  is  obvious 
that  invertase  could  not  be  estimated  by  a  determination 
of  its  invertive  power.  If,  however,  the  invertive  power 
of  invertase  is  a  fixed  and  definite  property  of  invertase, 
just  as  the  inverting  power  of  dilute  sulphuric  acid  is  a 
fixed  and  definite  property  of  sulphuric  acid,  it  will  be 
possible  to  estimate  invertase  by  a  determination  of  its 
invertive  power.  To  determine  this  and  to  discover  the  laws 
affecting  the  action  of  invertase  on  cane  sugar,  the  authors 
have  made  a  large  number  of  experiments  under  varying 
conditions.  The  experiments  were  in  general  conducted  as 
follows  : — A  weighed  quantity  of  cane  sugar  was  dissolved 
in  boiling  water,  and  the  solution  made  up  to  a  definite 
bulk  at  15*5°  C,  space  being  left  for  the  invertase  solution. 
The  solution   was    placed   in  a    covered   vessel   kept  at  a 


constant  temperature,  and  a  weighed  quantity  of  a  prepara- 
tion of  invertase  added  and  allowed  to  act  on  the  cane  sugar 
for  a  definite  time.  At  the  conclusion,  the  inversion  was 
stopped  by  adding  one  drop  of  concentrated  potash,  and 
the  optical  activity  observed  after  an  interval  of  15  minutes 
or  so. 

The  Action  of  Invertase  on  Cane  Sugak. 

Rapidity  of  the  Reaction. — Three  series  of  experiments 
were  made,  one  at  15-5°  C,  one  at  35 ■  5°  C,  and  one  at 
54°  C.  The  results  are  plotted  as  a  curve,  the  ordinate's 
representing  the  percentage  of  sugar  inverted  and  the 
abscissae  the  time  units.  One  time  unit  is  the  time  taken 
to  invert  10  per  cent,  of  the  sugar.  The  three  curves  do 
not  materially  differ  from  the  curve  representing  a  simple 
chemical  action  in  which  no  condition  varies  but  the 
diminution  of  the  changing  substance  ;  there  is  however  a 
slight  divergence. 

Influence  of  the  Proportion  of  Invertase  present. — Unless 
the  solution  contain  that  amount  of  sulphuric  acid  necessary 
to  produce  the  most  rapid  inversion  (see  influence  of 
sulphuric  acid),  no  intelligible  results  can  be  obtained ;  hut 
if  this  condition  is  observed,  it  is  found  that  the  time 
necessary  to  reach  any  given  percentage  of  inversion  is 
inversely  proportional  to  the  amount  of  invertase  solution 
employed,  i.e.,  to  the  amount  of  invertase.  Experiments 
were  made  at  15-5°  C.  and  56-5°  C.  The  results  of  these 
experiments  were  expressed  by  the  number  of  minutes 
required  to  reach  the  point  of  no  optical  activity,  that  is 
74-1  per  cent,  of  cane  sugar  inverted.  These  numbers  were 
calculated  from  the  experimental  results  as  follows.  From 
the  observed  optical  activity  of  the  partially  inverted 
solution,  the  percentage  of  inversion  was  calculated  ;  by 
referring  to  the  curve  expressing  the  rapidity  of  the  action, 
the  number  of  time  units  are  found  which  are  equivalent  to 
thi>  percentage  of  inversion.  The  same  curve  shows  that 
the  point  of  no  optical  activity  is  reached  in  12-7  time 
units.  Knowing  how  many  minutes  it  took  to  reach  the 
observed  optical  activity  and  which  have  been  found  to  be 
equivalent  to  so  many  time  units,  a  simple  proportion  will 
give  the  number  of  minutes  equivalent  to  12-7  time  units, 
that  is  the  number  of  minutes  required  to  reach  the  point  of 
no  optical  activity.  For  the  sake  of  convenience  this  is 
expressed  by  +  0  =  n'. 

Influence  of  Concentration  of  the  Solution. — These  experi- 
ments were  made  with  yeast  as  the  inverting  agent  at  54°  C, 
and  the  results  calculated  in  accordance  with  the  previous 
experiments  to  the  point  of  no  optical  activity  and  a 
constant  amount  of  invertase.  The  most  favourable 
concentration  was  found  to  be  of  solutions  containing 
20  grms.  of  cane  sugar  per  100  cc.  of  solution. 

Influence  of  Temperature.-^-The  results  were  calculated  to 
the  number  of  minutes  required  to  reach  the  point  of  no 
optical  activity  with  0-1  grm.  of  invertase  preparation,  the 
calculations  being  made  as  above  explained.  The  results 
were  plotted  as  a  curve,  the  temperature  being  represented 
on  the  ordinates  and  the  uumber  of  minutes  as  above,  on  the 
abscissae.  The  curve  agrees  at  low  temperatures  with  that 
representing  a  simple  chemical  reaction  taking  place  at 
varying  temperatures.  At  high  temperatures,  the  inverting 
power  is  much  less  than  it  should  be  if  this  simple  relation 
held.  The  authors  point  out  that  these  temperatures 
approach  very  near  the  point  at  which  the  invertase  is 
destroyed,  and  that  this  is  probably  the  explanation  of  the 
discrepancies. 

Influence  of  Alkalis. — Small  amounts  of  alkali  completely 
destroy  the  inverting  power.  If  a  solution  of  cane  sugar 
undergoing  inversion,  be  "  stopped  "  by  a  small  quantity  of 
alkali,  the  optical  activity  is  found  to  decrease  on  standing, 
attaining  a  constant  value  in  about  15  minutes.  If  a  larger 
quantity  of  alkali  is  used,  this  constant  value  is  reached 
instantaneously.  It  is,  then,  evident  that  this  decrease 
when  using  a  small  quantity  of  alkali  is  not  due  to  inversion 
continuing  for  a  further  short  time.  Additional  proof  of  the 
truth  of  this  has  been  derived  from  determinations  of  the 
molecular  weight  of  solutions  of  cane  sugar  undergoing 
inversion,   the   molecular  weight    thus   determined    agrees 
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with  that  calculated  from  the  constant  value  of  the  optical 
activity  after  "stopping"  with  potash  at  the  moment  at 
which  the  freezing  point  was  determined,  and  does  not  agree 
with  the  value  of  the  molecular  weight  as  deduced  from  the 
optical  activity  possessed  by  the  solution  at  the  moment  at 
which  the  freezing  point  was  determined.  This  is  perfectly 
analogous  to  the  case  of  "  bi-rotating  "  dextrose.  The 
molecular  weight  of  such  bi-TOtating  solutions  being  the  same 
as  when  the  constant  value  of  the  optical  activity  ha-  been 
reached,  and  it  was  found  that  small  quantities  of  concen- 
trated potash  instantaneously  destroyed  the  hi-rotatiou  of 
dextrose  solutions,  there  can  therefore  be  no  doubt  that 
the  dextrose  is  liberated  in  the  bi-rotating  state,  when  cane 
sugar  is  inverted  in  the  cold  by  iuvertase. 

Influence  (if  Sulphuric  Acid  on  the  Speed  of  Inrersion.— 
Small  quantities  of  acid  greatly  increase  the  rapidity  of 
inversion,  larger  quantities  retard  it.  It  is  of  great  impor- 
tance to  determine  the  most  favourable  quantity  of  acid, 
and  a  great  number  of  experiments  were  made  for  this 
purpose.  It  was  found  that  this  varies  with  the  temperature 
anil  amount  of  iuvertase. 

The  following  table  expresses  the  most  important 
results  : — 


Iuvertase  Solution. 
Per  cent,  on  the 

Sugar. 

Most  favourable  amount  of 

Sulphuric  Acid,  expressed  as  Parts  of 

S03  per  100,000  of  Solution. 

0-4 

0-7 
1'5 
4'5 
15-0 

Temp.  15-5°  C. 

7  5 
15-0 
25-0 

Temp.  56°  C. 
1-25 

1-25 

i-5 

In  some  cases  it  is  necessary  to  vary  the  condition-  From 
those  given  above.  In  the  case  of  yeast,  good  results  can 
only  be  obtained  at  a  higher  temperature,  54  C.  is  most 
convenient  ;  much  smaller  quantities  of  sulphuric  acid  are 
required;  the  amounts  maybe  0  0,  0-05,0- 1,  0-2,  0-3  cc.  of 
decinormal  acid  for  the  five  beakers.  The  results  multiplied 
by  7-5  will  bring  them  to  the  standard  temperature  of 
15-5° C. 

Tile  results  of  a  number  of  determinations  made  under 
varying  conditions  show  that  constant  and  reliable  numbers 
are  obtained. 

The  Preparation  of  Inveetase. 

If  sound  pressed  brewers'  yeast  be  kept  in  a  lightly 
covered  vessel  in  a  warm  place  it  liquefies,  but  even  after 
several  months  does  not  putrefy.  If  after  standing  sonic 
weeks  the  liquid  be  filtered,  almost  the  whole  of  the  invertive 
power  is  found  to  be  possessed  by  the  filtrate ;  and  from 
this  alcohol  precipitates  a  syrupy  precipitate  possessing  high 
invertive  power.  This  precipitate  if  dissolved  in  water  and 
tillered  yields  a  solution  of  iuvertase  which,  if  a  little  alcohol 
be  added,  will  often  retain  its  invertive  power  for  long 
periods.     The  residue  on  the  filter  is  yeast  albuminoid. 

Full  details  for  preparing  the  most  active  preparation  are 
given  in  the  original  paper.  The  following  analysis  of 
liquefied  yeast  is  given,  which  was  obtained  on  allowing 
pressed  yeast  to  stand  for  a  mouth  in  a  warm  place  : — 


Influence  of  Alcohol  on  the  Speed  of  Inccr.sion. — This 
varies  in  arithmetical  progression  with  the  amount  present  ; 
it  retards  the  reaction.  This  is  in  accordance  with  the 
influence  of  foreign  bodies  on  simple  chemical  reactions. 

Amount  of  Inverting  Power. — This  is  practically  unlimited. 
In  one  experiment,  1  part  of  iuvertase  inverted  100,000  parts 
of  cane  sugar. 

From  the  above  experiments  it  is  evident  that  the  action 
of  iuvertase  on  cane  sugar  is  a  definite  and  measurable 
quantity,  and  that  in  many  ways  it  follows  the  course  of  a 
simple  chemical  reaction  of  which  no  condition  varies  but  a 
diminution  of  the  changing  substance.  The  following 
method  for  estimating  iuvertase  is  deduced  from  the  above- 
described  experiments. 

F'ifty  grms.  of  cane  sugar  are  dissolved  in  water  to  nearly 
250  cc.  and  put  in  a  water-bath  kept  at  15-5  C.  When 
the  temperature  is  constant,  0-5  grm.  of  the  iuvertase 
containing  preparation  is  added  and  the  time  noted.  The 
solution  is  quickly  made  up  to  250  cc.  and  divided  fairly 
equally  amongst  five  beakers  which  are  placed  in  the  water- 
bath.  To  the  contents  of  each  beaker  different  amounts  of 
sulphuric  acid  are  added.  Under  ordinary  conditions  the 
amounts  maybe  0-1,  0-3,  0-6,  1-0,  and  1-4  cc.  of  deci- 
normal sulphuric  acid.  After  standing  one  hour  at  15  •  5°  C, 
a  small  quantity  of  the  solution  in  the  third  beaker  is  taken 
and  stopped  by  a  drop  of  potash,  the  time  noted,  and  the 
optical  activity  determined,  and  the  time  required  for  the 
solution  to  reach  the  point  of  no  optical  activity  is  calculated 
as  explained  above.  When  the  calculated  time  approxi- 
mately arrives,  the  inversion  in  each  beaker  is  stopped  by 
a  few  drops  of  potash,  the  time  being  accurately  noted. 
After  standing  a  quarter  of  an  hour  the  optical  activity  of 
each  solution  is  determined.  If  the  lowest  optical  activity- 
is  possessed  by  the  solution  containing  the  least  or  greatest 
quantity  of  sulphuric  acid,  the  experiments  must  be  repeated 
with  more  suitable  quantities  of  sulphuric  acid;  if  one  of 
the  other  three  solutions  has  the  lowest  optical  activity,  this 
one  is  calculated  as  above  explained  to  the  number  of 
minutes  required  to  reach  the  point  of  no  optical  activity. 




l'er  Cent. 

on  Dry 

s,,li,l 

Matter  of 

Yeast. 

Grins,  per 
100  cc.  of 
Solution. 

Inverting 
Activity 

Calculated 
mi  the 
feast 
Liquor 
±  o  = 

Cellulose  and  oilier  insoluble 

22-80 

56'BS 
5-93 

5-81 
8-93 

17-72 
1-86 

t.gj 

2-sil 

Organic   matter   soluble   in 

None 

Organic  matter  insoluble  i-i 
alcohol     and     soluble    in 

KM, 

100-00 

21-  2 

12111' 

The  invertase  above  was  the  most  active  preparation 
obtained,  and  had  an  activity  +  0  =  25-1'  (calculated  on 
the  dry  preparation).  From  the  invertase  solution  the  ash 
could  be  separated  by  dialysis  in  presence  of  dilute  hydro- 
chloric acid  without  impairing  the  activity  of  the  invertase  ; 
it  was  difficult  to  remove  the  whole  of  the  ash  in  this  way 
as  the  solution  began  to  decompose  before  the  whole  of 
the  ash  could  be  dialysed  out.  The  invertase  solution,  as 
obtained  above,  could  not  be  further  purified,  any  attempt 
at  fractional  precipitation  with  alcohol  destroying  its 
invertive  power.  The  most  active  preparations  are  very 
unstable  ;  less  active  ones  may  be  sometimes  kept  for  years 
without  material  diminution  of  their  inverting  power. 

Yeast  Albuminoid. — As  has  been  stated  above,  when 
the  precipitate,  obtained  by  adding  alcohol  to  yeast  liquor, 
is  dissolved  in  water,  invertase  dissolves  and  a  precipitate 
remains  called  yeast  albuminoid ;  this  resembles  other 
albuminoids;  it  contains  about  15  per  cent,  nitrogen.it  is 
soluble  in  alkaline  solutions,  and  is  reprecipitated  by  acids. 

The  Invertax  Series. 

Solutions  of  invertase  having  an  inverting  power 
expressed  bj  the  formula  +0  =  25' — 30'  have  an  optical 
activity  of  [«]./  =  70° — 74°,  and  contain  3-5 — 3'9  percent. 
nitrogen.  The  substance  in  solution  is  called  &-inr< ■rtun. 
When  any  attempt  is  made  to  purify  this  by  fractional 
precipitation  with  alcohol,  the  invertive  power  is  destroyed 
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and  the  optical  activity  sinks  to  about  [a]y  =  54°,  and  the 
fractional  precipitates  are  partly  soluble  and  partly  insoluble 
in  water ;  it  is  therefore  evident  that  the  invertase  has 
been  decomposed. 

The  insoluble  body  is  called  a-invertan  ;  it  is  obtained 
as  a  crumby  precipitate;  it  contains  8 -35  per  cent,  of 
nitrogen,  and  its  optical  activity  is  [a]j  =  —  11°  to 
—  20°.  If  a-invertan  be  dissolved  in  potash  and  an 
alkaline  solution  of  a  copper  salt  and  a  large  excess 
of  potash  added,  a  precipitate  is  thrown  down,  from  which 
f-invertan  may  be  prepared  (q.v.)  ;  on  acidifying  the  clear 
solution  and  adding  alcohol  a  precipitate  is  obtained,  which, 
when  purified,  is  found  to  be  identical  with  yeast  albuminoid. 

The  soluble  body  is  called  B-invertan,  it  is  obtained  as  a 
syrupy  precipitate;  it  contains    2'4    per  cent,  nitrogen,  and 


has  an  optical   activity  of    [a] 


If  it  is  fractioned 


several  times  by  alcohol  in  the  presence  of  acid  it  splits  up 
into  a-invertan  aud  e-invertan. 

i-invertan  is  also  sometimes  obtained  directly  in  the 
fractionation  of  invertase,  especially  if  much  acid  is  present ; 
it  contains  2 '07  per  cent,  nitrogen  and  has  [a]j  =  65-2°. 
If  it  is  often  fractioned  by  alcohol  and  acid  it  breaks 
down  into  £-invertan,  and  an  insoluble  body  resembling 
a-invertan,  which  yields  a-invertan  on  purification. 

(-inverfan  may  also  be  obtained  from  a-invertan  by 
forming  the  copper  compound  in  the  presence  of  a  large 
excess  of  alkali,  and  the  copper  subsequently  removed  by 
hydrochloric  acid,  f-invertan  is  very  stable,  and  can  be 
fractioned  by  acid  alcohol  repeatedly  without  alteration. 
It  contains  1  ■  6  per  cent,  nitrogen,  and  has  an  optical 
activity  [a]/  =  75°.      It  is  broken  down  slowly  when  boiled 


with  dilute  sulphuric  acid.  After  boiling  1|  hours  a  body 
is  obtained  similar  to  the  others  of  the  iuvertan  series,  and 
called  Ti-invertan ;  it  contains  1-05  per  cent,  nitrogen  and 
has  an  optical  activity  [a]     =  75-7°. 

All  the  invertau  compounds  yield  with  an  alkaline  solution 
of  copper  oxide  a  voluminous  precipitate  difficult  to  purify, 
and  containing  quantities  of  copper  varying  from  14 — 32  per 
cent.  CuO.  All  the  bodies  thus  obtained  from  invertase  are 
evidently  intimately  related.  The  purest  sample  of  j8-invertan 
(invertase)  had  an  inverting  power  expressed  by  the 
formula  +0  =  25'1',  aud  as  this  solution  contained 
nothing  but  invertase,  and  the  bodies  obtained  when 
invertase  is  decomposed  as  above,  over  80  per  cent,  being 
invertase,  the  invertive  activity  of  pure  invertase  would  be 
expressed  by  the  formula  ±  0  =  22-5'.  Invertase  is  a 
white  powder,  which,  when  dry,  will  withstand  the  action  of 
a  temperature  of  100°  C.  without  much  loss  of  inverting 
power.  In  solution  its  invertive  power  is  diminished  by 
very  moderate  temperatures  and  completely  destroyed  by 
exposure  to  a  temperature  of  50°  C. ;  but  in  the  presence 
of  a  large  quantitj-  of  cane  sugar  it  can  withstand  a 
temperature  of  60°  C.  without  loss  of  invertive  power ; 
this  is,  however,  completely  destroyed  at  75°  C.  The 
composition  of  the  iuvertan  compounds  agrees  well  with  a 
theory  that  they  are  members  of  a  series,  each  one  being 
a  compound  of  yeast  albumen  and  a  carbohydrate. 
The  following  table  shows  their  relation  : — 
A  represents  1  part  by  weight  of  albuminoid  and  S,  1  part 
by  weight  of  carbohydrate,  a  represents  a-invertan,  that  is 
A  ,S.„  n  represents  three  times  ?;-invertan,  that  is  3  AS1S, 
7)  tints  represents  57  parts  by  weight  and  a,  7  parts  by 
weight  : — 


Name  of  Substance. 


Inverting 
Power, 

±  0  = 


Optical 

Con- 

Activity of 

W  i  = 

stitution. 

-  15° 

a 

(Appro*. ) 

+  80° 

1  «5 

( Appro*. ) 

+  45° 

1  «l 

+  51° 

1  «3 

+  05° 

7)  a.. 

+  75° 

il  a. 

+  75°  (?) 

1 

Com- 
position 
Parts  1  iv 
Weight. 


Composition 
According  to  Theory. 


N 


Composition 
Found. 


II 


N 


a-invertan 

j9-inrertan, 

y-invertan 

8-invertan 

e-invertau 

f-invcrtan 

q-invcrtan. 


22-5' 

(Approx.) 


A,S3 

AiySfi!) 
A19Sco 
A,;Sra 
A  1 1 S™ 
ATS5T 
A3SM 


49'il 

6-90 

45-93 

6-57 

45 -Ot 

6-54 

45-30 

6-51 

44-90 

6-47 

44-40 

0-42 

43-78 

6-3G 

8-30 
3*63 
3-25 

2-79 
•2-25 
1-59 
0-70 


48-06  i    fi'65 


40-41 
45-62 
46-50 
44-45 
44-73 


0-63 
6-55 

6-82 
G-36 
6-40 


8-35 
3-09 
3-15 
2-43 
2-07 
1-61 
1-05 


It  has  already  been  shown  that  in  the  inversion  of  cane 
sugar  by  invertase,  the  invertase  is  unaltered.  The  authors 
are  inclined  to  consider  that  the  invertase  forms  a  loose 
compound  with  cane  sugar  and  water  and  that  this  breaks 
down  into  invert  sugar  and  invertase.— A.  L.  S. 


77ie  Carbohydrates  of  Peach  Gum. 
2574—2576. 


W.  E.  Stone.    Her.  23, 


When  the  skin  of  unripe  peaches  or  the  bark  of  the  tree  is 
broken  a  peculiar  gum  oo/.es  out,  that  from  the  bark  being 
browner  than  that  from  the  fruit.  The  presence  of  a  carbo- 
hydrate giving  galactose,  as  indicated  previously  by  Bauer, 
was  confirmed  in  both  forms  of  gum  by  recognising  the 
presence  of  furfurol  and  of  mucic  acid.  Evidence  was 
obtained,  however,  of  the  presence  of  a  second  substance, 
which  on  hydrolysis  yielded  a  pentaglucose.  To  isolate  the 
carbohydrates  the  gum  was  heated  for  9 — 10  hours  on  a 
water-bath  with  dilute  sulphuric  acid  (sp.  gr.  1-03),  the 
yellow  liquid  was  neutralised  with  barium  carbonate,  filtered, 
and  evaporated  to  a  syrup,  which  crystallised  in  the  course 
of  a  few  days.  Fractional  crystallisation  was  resorted  to 
and  the  products  were  examined  polarimetrically.  In  this 
way  products  were  obtained  which,  from  their  specific 
rotatory  power,  pointed  to  the  presence  of  arabinose  and 
galactose.  The  supposed  arabinose  should,  when  distilled 
with  dilute  sulphuric  acid,  give  furfuramide,  and  this  it  did 


actually  give.  If  the  other  sugar  was  really  galactose, 
treatment  with  nitric  acid  should  produce  mucic  acid.  As 
much  as  57 '3  per  cent,  of  mucic  acid  was  obtained. 

Thus  peach  gum  from  either  bark  or  fruit  contains  certain 
substances  which  on  hydrolysis  yield  arabinose  and  galactose. 

— T.  L.  B. 


The  Composition  of  Vegetable  Cell-Membranes.    E.  Schulze. 

Ber.  23,  2579—2583. 
It  is  well  known  that  many  vegetable  cell-membranes  contain 
besides  true  cellulose  other  carbohydrates  which  are  quickly 
converted  by  dilute  mineral  acids  into  mannose,  galactose, 
or  penta-glucoses.  The  question  arises  whether  the  portion 
of  the  cell  wall  unacted  on  by  dilute  acids,  and  which  is 
generall}'  looked  on  as  true  cellulose,  furnishes  only  dextrose 
on  hydrolysis.  To  decide  this  point  the  author  has  prepared 
cellulose  from  various  seeds  &c,  including  peas  and  lupin 
seeds,  coffee  beans,  wheaten  bran,  cocoa-nut  kernels,  and 
lupin  shells,  by  treating  these  bodies  successively  with  the 
following  solvents  ;  ether,  dilute  potash,  and  dilute  acid. 
In  some  cases  cold  dilute  nitric  acid  and  potassium  chlorate 
were  also  used.  The  remaining  cellulose  was  in  each 
instance  converted  into  glucose  by  treatment  with  strong 
sulphuric  acid.  All  the  glucose  syrups  obtained  furnished 
more  or  less  saccharic  acid  on  oxidatiou  with  dilute  nitric 
acid,  aud  the  preparations  from  lupin  seeds  and  shells,  and 
wheaten    bran  yielded    crystals    of    dextrose,   which  was 


1052 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Nov.  29, 1S00. 


identified  by  its  optical  activity  and  other  properties.  The 
cellulose  from  lupin  shells,  although  apparently  quite  pure, 
was  stained  an  intense  violet-red  colour  when  boiled  with 
hydrochloric  acid  and  phloroglucinol.  The  stained  cellulose 
placed  in  a  50  per  cent,  solution  of  chloral  imparted  to  the 
latter  a  similar  violet  colour.  This  behaviour  could  certainly 
not  be  due  to  the  presence  of  lignin,  since  that  body  would 
be  all  extracted  from  the  cellulose  during  the  purifying 
process.  The  cellulose  from  lupin  shells  also  yielded 
appreciable  quantities  of  furfurol  on  distillation  with 
sulphuric  acid.  The  glucose  from  coffee-bean  cellulose  was 
found  to  contain  besides  dextrose  a  considerable  amount  of 
niannose.  Traces  of  mannose  were  also  present  in  the 
preparation  from  cocoa-nut  kernels.  None  of  the  glucose 
svrups  contained  either  galactose  or  penta-glucoses. 

— H.  T.  P. 


Fucose.  A.  Giinther  and  B.  Tollens.  Ber.  23,  2585— 2587. 
Thk  authors  have  continued  the  research— commenced  by 
Bieler  and  Tollens — on  fucose,  which  is  prepared  from  the 
"fucus  "  (seaweed).  They  have  obtained  the  sugar  in  the 
crystalline  state,  by  first  converting  the  raw  sugar  into  the 
corresponding  hydrazone,  the  latter,  being,  after  purification, 
decomposed  in  the  manner  described  by  Fischer  and 
Hirschberger.  The  sugar  is  very  soluble,  is  sweet,  and 
crystallises  slowly,  forming  microscopic  needles  and  plates. 
having  the  composition  of  rhamuose,  C6Hl205.  Fucose  is 
strongly  levo-rotatory-  and  exhibits  the  phenomenon  of  bi- 
rotation.  The  rotatory  power  of  a  freshly-made  solution  is 
—  112°,  which  gradually  falls  to  —  77 :.  On  distillation  with 
hydrochloric  acid,  fucose  yields  methyl-furfurol.  Fucose 
strongly  reduces  Fehling's  solution ;  1  cc.  of  Fehling's 
solution  =  6—7  mgms.  of  fucose.  With  phloroglucinol, 
resorcinol,  and  orciuol,  fucose  gives  merely  a  yellow  solution. 
The  hydrazone  and  osazone  of  fucose  melt  at  170°  C.  and 
159°  C.  respectively.— H.  T.  P. 


On  the  Optical  Isomers  of  Dextrose,    Gluconic  Acid  and 
Saccharic  Arid.     F.Fischer.     Ber.  23,  2G1 1—2624. 

Just  as  (/-mannonic  acid  may  be  converted  into  (/-gluconic 
acid,  which  may  be  reduced  to  (/-glucose  (dextrose)  (Ber.  23, 
800  ;  this  Journal,  1890,  528)  so  in  the  same  way  by  heating 
/-mannonic  acid  (arabinose-carboxlylic  acid)  with  quinoline 
it  is  converted  into  /-gluconic  acid  which  by  reduction 
yields  /-glucose.  It  is,  however,  difficult  to  prepare  any 
quantity  of  /-gluconic  acid  in  this  way. 

In  the  preparation  of  /-mannonic  acid  from  arabinose, 
/-gluconic  acid  is  also  produced,  and  this  is  the  most  con- 
venient source  from  which  to  prepare  it. 

The  compound  of  arabinose  and  hydrocyanic  acid  is 
prepared  and  saponified  by  baryta  ;  on  removing  the  baryta 
by  sulphuric  acid  a  mixture  of  /-mannonic  and  /-gluconic 
acids  is  obtained ;  the  lactone  of  /-mannonic  acid  may  be 
almost  entirely  removed  by  concentration  and  crystallisation  : 
/-gluconic  acid  does  not  crystallise  and  is  soluble  in  alcohol. 
The  syrup  remaining  after  the  separation  of  the  /-mannonic 
acid  is  diluted  and  the  hydrazide  of  /-gluconic  acid  pre- 
cipitated by  phenylhydrazine  acetate;  it  is  filtered  out  anil 
purified  by  treatment  with  charcoal  and  crystallisation. 
The  hydrazide  is  decomposed  by  boiling  with  baryta,  the 
phenylhydrazine  removed  by  ether,  the  baryta  removed  by 
sulphuric  acid  and  the  acid  liquid  neutralised  with  calcium 
carbonate,  and  calcium  /-gluconate  precipitated  by  alcohol 
and  purified  by  recrystallisation.  l-gluconic  acid,  C6H,20-, 
may  be  obtained  by  decomposing  the  calcium  salt  by  oxalic 
acid  ;  by  boiling  with  water  it  is  partially  converted  into  the 
lactone.  Neither  the  acid  or  lactone  crystallise.  They  are 
strongly  levo-rotatory.  The  calcium  salt  is  soluble  in  3—1 
parts  of  hot  water  and  crystallises  from  the  solution  on 
cooling    in   cauliflower-like  forms  strongly  resembling  the 

(/-gluconate.      Its  optical   activity  is  [a]    -  =  —  6'6,  being 

equal  and  opposite  to  that  of  tin-  (/-gluconate.  The  acid 
forms  a  phenvlhvdra/.ide  t',,11,,0,. .  X..I1.,.  t',  II ,,  melting  point 
200°  C. 

In  the  preparation  of  /-gluconic  acid  from  arabinose  as 
above,    50   grms.   of  arabinose   yielded  20    grms.  of    pure 


/-mannonic  acid  lactone  and  8 — 9  grms.  of  pure  calcium 
/-gluconate ;  in  preparing  it  from  /-mannonic  acid  by 
heating  with  quinoline  not  more  than  6  per  cent,  calcium 
/-gluconate  could  be  obtained  ;  the  small  yields  being  due 
chiefly  to  tin-  difficulties  of  purification. 

By  heating  with  quinoline,  /-gluconic  arid  is  partially 
converted  into  /-mannonic  acid;  the  reaction  thus  being 
reversible. 

i-Gluconic  Acid,  CgHjoOn  is  formed  by  mixing  equivalent 

proportions  of  d-  and  /"-gluconic  acid.  Its  properties  arc 
similar  to  those  of  its  components.  The  calcium  salt  is  very 
characteristic,  being  less  soluble  than  the  corresponding 
salts  of  its  component  acids.  The  acids  ami  its  salts  are  opti- 
cally inactive.  It  forms  a  hydrazide,  C,,]In06.N;H.,.C6H5, 
melting  point  188' — 190'  C.  Analogously  to  its  components 
it  may  be  formed  by  heating  i-maunonic  acid  with  quinoline. 

l-Glucose,  C6H1206  is  formed  by  reducing  the  lactone  of 
/-gluconic  acid  by  sodium  amalgam  in  acid  solution.  The 
reduced  solution  is  made  alkaline,  filtered,  neutralised  and 
evaporated  until  the  sodium  sulphate  begins  to  crystallise  ; 
the  syrup  is  then  extracted  with  alcohol.  The  alcoholic 
solution  on  evaporation  yields  the  sugar  as  a  syrup,  which 
crystallises  on  standing.  It  may  be  purified  by  recrystallisa- 
tion from  methyl  alcohol.  It  resembles  dextrose  very 
closely  except  that  it  is  not  fermentable.  Its  action  on 
polarised  light  is  equal  and  opposite  to  thai  of  dextrose. 

i-Glncose,  C,Hia06,  is  formed  by  mixing  equal  quantities 
of  d-  and  /-glucose  or  by  the  reduction  of  /-gluconic  acid. 
It  resembles  its  components  closely.  Yeast  ferments  it 
partly  and  leaves  /-glucose. 

l-Saccharic  Acid,  C^rl^Os,  is  formed  just  as  ordinary 
saccharic  acid  by  oxidising  /-gluconic  acid  by  nitric  acid, 
and  is  isolated  as  its  calcium  salt.  It  forms  an  acid 
potassium  salt,  C6H9OsK,  crystallising  in  bundles  of  needles. 
The  silver  salt,  C6HsOsAg2,  is  insoluble.  It  forms  with 
phenylhydrazine  a  double  hydrazide  melting  point  214°. 
The  acid  and  all  its  compounds  are  levo-rotatory. 

i-Saccharic  Acid,  C6H|0Os,  is  formed  be  mixing  solutions 
of  equal  quantities  of  i-  ami  (/-saccharic  acid;  or  by 
oxidation  of  /-gluconic  acid.  It  forms  a  double  hydrazide 
melting  point  209 — 210"  C.  The  acid  and  its  compounds 
are  optically  inactive. 

The  acid  potassium  salt  is  characteristic  of  the  three 
saccharic  acids  ;  the  crystalline  form  of  the  inactive  salt  may 
be  easily  distinguished  from  that  of  the  other  two.  All 
three  are  distinguished  one  from  the  other  by  their  optical 
activities,  the  rotation  for  the  two  active  salts  being  greatly 
increased  by  acidifying. 

When  an  organic  compound  containing  an  asymmetric 
carbon  atom  is  formed  synthetically  an  inactive  substance 
is  always  obtained  which  is  either  a  combination  of  two 
active  substances  or  inactive  by  internal  compensation  as 
inactive  tartaric  acid.  In  the  case  of  the  acids  produced 
from  arabinose  by  the  hydrocyanic  reaction  the  last  case  is  not 
possible,  as  arabinose  is  not  symmetrical,  but  according  to  he 
Belaud  Van't  Hoff  's  theory  three  acids  are  possible,  two  with 
the  carbon  atom,  marked  with  a  star  oppositely  asymmetrical, 
CH2(OH).CH(OH).CH(OH)t'H(Oin  *CH(OH).COOH, 
and  a  third,  a  combination  of  these  two.  Two  of  these  are 
known,  i.e.,  /-mannonic  and  /-gluconic  acids,  but  they  do  not 
appear  to  combine  to  form  the  third.  The  author  has 
attempted  to  form  a  combination  of  (/-gluconic  and  (/-man- 
nonic acid,  but  also  with  no  success.  It  appears  that  these 
inactive  compounds  are  only  formed  between  two  compound's 
such  and  d-  and  /-gluconic  acid,  in  which  all  the  carbon 
atoms  are  asymmetrically  opposite. — A.  1..  S. 


On  some  Acids  of  the  Sugar  Group.     E.  Fischer.     Her.  23, 

The  Lactone  of  d-Ghiconic  Acid  may  be  obtained  from 
calcium  gluconate  by  removing  the  calcium  by  oxalic  acid 
ami  evaporating  the  acid  solution  on  the  water-bath  as  far 
as  possible  ;  the  syrup  is  placed  over  sulphuric  acid,  and  in 
8 — 1-1  days  tine  needle-shaped  crystals  separated.  The 
crystals  are  the  lactone  of  (/-gluconic  acid.  I  ',,1  !,,,<  1, ,  ami 
may   be   purified    by   recrystallisation    from   water.      The 
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crystals  melt  at  130° — 135°,  and  are  easily  soluble  in 
alcohol.  It  is  dextro-rotatory  and  more  so  than  rf-mannonie 
acid  lactone;  [o]„  =  68 "2, solutions  of  (/-gluconic  acid  are 
levo  ratotary,  but  they  soon  become  dextro-rotatory  owing  to 
the  formation  of  the  lactone. 

Calcium  l-Mannonate  is  prepared  by  boiling  calcium 
carbonate  with  an  aqueous  solution  of  /-mannonie  acid 
lactone;  the  filtered  solution  is  evaporated  to  a  small 
volume  and  as  much  alcohol  added  as  possible  without 
precipitating  the  hot  solution.  On  cooling  a  syrup  falls 
out,  which  on  standing  crystallises. 

Arabonic  Acid  Phenylhydrazlde,  C'5H, ,().-,.  X_,IL.(  l6H  ,,  is 
prepared  by  heating  a  solution  of  arabonic  acid  or  its 
lactone  with  an  equal  weight  of  phenylhydrazine  and 
50  per  cent,  acetic  acid  for  H  hour  on  a  water-bath.  On 
cooling  the  hydrazide  crystallises  out,  the  yield  being 
nearly  quantitative.  Recrystallised  it  forms  colourless, 
shining  leaves,  melting  point,  215°. 

Xylose  Carboxylic  Acid  is  prepared  by  the  action  of 
hydrocyanic  acid  on  xylose  and  saponification  of  the 
product  by  baryta.  The  barium  salt,  Cr,HnO;BaOH,  is 
difficultly  soluble  in  cold  water,  and  crystallises  on  cooling 
from  its  solution  in  hot  water  ;  decomposed  by  sulphuric 
acid  it  yields  an  acid,  which,  when  reduced  by  sodium 
amalgam  yields  a  sugar  not  as  yet  identified  with  any  of 
the  known  hexoses. — A.  L.  S. 


Purification  of  Waste  Water  from  Sugar  Refineries,  \c. 
H.  Schreib.     Chem.  Zeit.  14,  1323—1324. 

The  following  method  for  the  purification  of  the  waste 
water  of  sugar  refineries,  &c.  has  been  recommended  by 
the  Austrian  Government  inspector  : — 

The  water,  after  being  cleared  by  the  addition  of 
"  chemicals,"  is  filtered  and  pumped  to  an  elevated  reservoir, 
from  whence  it  is  allowed  to  flow  over  wire  gauze  for  the  pur- 
pose of  thorough  aeration,  whereby  the  organic  matters  are 
presumed  to  become  oxidised.  That  such  oxidation  takes 
place  to  only  a  very  limited  extent  is  proved  by  the  results 
obtained  by  the  application  of  several  other  methods  having 
the  same  object  in  view.  Storer's  method,  patented  in 
1880,  appears  to  oxidise  about  7  per  cent,  of  the  organic 
substance  present ;  by  Leeds*  method,  according  to  K&nig, 
the  water  contained  17  per  cent,  of  free  oxygen  and 
53  per  cent,  of  carbonic  anhydride  more  than  before  treat- 
ment with  air ;  the  results  of  Kuauer's  method  show  that 
calcium  carbonate  becomes  precipitated  in  the  apparatus, 
but  that  the  amount  of  organic  substance  is  not  materially 
reduced,  and  results  obtained  by  the  author  with  a  method 
in  which  the  water  flowed  over  wire  gauze  showed  that 
there  was  practically  no  change  effected  in  the  organic 
substance  present. — J.  W.  L. 


( 'ontributions  to  a  Knowledge  of  the  so-called  Nitrogen 
Free  Extract  of  Barley,  particularly  in  Malt  and  Beer. 
C.  J.  Lintner.     Zeits.  f.  angew.  Chem.  1890,  519—522. 

One  part  of  barley  malt  was  digested  with  five  parts  of 
water  for  one  day,  filtered  and  washed  with  water.  The 
filtrate  was  concentrated  whereby  some  albuminoids  were 
precipitated,  filtered  from  these  and  alcohol  added  as  long 
as  a  precipitate  was  formed.  The  precipitate  was  washed 
with  ether,  dried  and  dissolved  in  potash  solution,  the 
solution  was  filtered  and  a  solution  of  copper  sulphate 
added  to  the  filtrate.  A  precipitate  was  thrown  down,  this 
was  washed  with  water,  until  all  the  alkali  was  removed  ; 
it  was  then  dissolved  ill  concentrated  hydrochloric  acid  and 
the  gum  precipitated  by  alcohol,  redissolved  and  repre- 
cipitated  once  or  twice  in  the  presence  of  hydrochloric 
acid  until  free  from  copper;  it  was  then  dehydrated  with 
alcohol  washed  with  ether  and  dried  first  in  vacuo  over 
sulphuric  acid,  and  then  in  a  current  of  dry  air  at  110°  C. 
A  similar  product  may  be  obtained  from  beer.  It  is  a 
white  powder,  non-hygroscopic,  and  soluble  in  water  to  a 
cloudy  solution,  having  a  strongly  acid  reaction,  not 
reducing    Fehliug's    solution,   and   rotating   (he    plane   of 


polarisation  to  the  left  [a]D  =  -27  approx.  After  diges- 
tion with  dilute  acid  the  solution  reduces  Fehling's  solution 
and  becomes  dextro-rotatory,  but  the  nature  of  the  sugar  or 
sugars  formed  was  not  determined.  A  determination  of 
the  carbon  and  hydrogen  of  three  different  samples  gave 
G  =  42-5  to  39-8  per  cent.,  H  =  7-5—6-9  per  cent.  The 
author  is  inclined  to  consider  it  to  have  the  formula— 

C5Hio05  (C  =  40-0  per  cent.,  H  =  6-7  per  cent.) 

It  gives  several  of  the  reactions  which  are  common  to 
arabinose  and  xylose  and  bodies  which  yield  these  sugars 
on  hydrolysis,  ,'.,•.,  it  yields  furfural  on  boiling  with 
sulphuric  acid,  it  gives  with  phloroglucino]  and  hydrochloric 
acid  a  cherry-red  colouration. 

A  similar  gum  occurs  in  all  grains,  and  a  gum  is  also 
obtained  by  treating  as  above  a  solution  of  yeast  in  boiling 
water. — A.  L.  S. 


The  Transformation  of  Glucose  into  Sorbite.     .1.  Meunier, 
Compt.  Bend.  HI,  49— 51. 

The  author  has  investigated  the  action  of  sodium  amalgam 
on  glucose,  and  describes  a  method  for  the  preparation  of 
sorbite  from  glucose  by  the  action  of  sodium  amalgam.  A 
yield  of  35 — 40  per  cent,  of  sorbite  has  been  obtained. 

—  H.  T.  P. 

Note  on  the  Hydrogenlsatlon  of  Sorbin  and  the  Oxidation 
of  Sorbite.  C.  Vincent  and  Delachanal.  Compt.  Bend. 
Ill,  51—53. 

The  authors  have  converted  sorbin  by  reduction  into 
sorbite  from  which  it  differs  by  two  atoms  of  hydrogen  ;  but 
have  not  been  able  to  reverse  the  process,  viz.,  convert 
sorbite  by  oxidation  into  sorbin.— H.  T.  P. 


Automatic  Apparatus  for  Sugar  Refineries.  P.  Ilorsiu- 
Deon.  Bull.  Soc.  Chiiu.  [3],  4,  108 — 112. 
Automatic  Measurer. — This  apparatus  registers  the  amount 
of  juice  in  the  measuring  back  at  any  time,  the  time  at 
which  it  was  full,  anil  the  time  at  which  it  was  emptied. 
The  apparatus  consists  of  a  float  in  the  measuring  back 
which  communicates  by  a  light  cord  with  the  apparatus 
proper.  The  end  of  the  cord  is  attached  to  a  reel  round 
which  it  winds.  This  reel  is  furnished  with  a  pin  which 
communicates  a  vertical  motion  to  a  copper  rod,  which 
carries  a  pen  or  pencil  writing  on  a  paper  stretched  round  a 
revolving  drum.  The  copper  rod  makes  an  electrical  contact 
at  its  highest  and  lowest  positions,  which  causes  a  bell  to 
ring.  The  positions  of  these  contacts  are  so  arranged  that 
they  correspond  to  the  empty  and  full  state  of  the  measuring 
hack.  There  is  also  a  counter  which  moves  forward  one 
unit  every  time  the  lowest  contact  is  made,  that  is,  every 
time  the  measuring  back  is  emptied,  thus  registering  the 
number  of  times  the  back  is  emptied. 

Begistrating  Densimeter. — This  consists  of  two  chambers 
connected  by  a  tube  ;  the  outside  end  of  each  chamber  is 
closed  by  a  sheet  of  caoutchouc.  The  whole  is  filled  with 
water  and  placed  vertically  in  a  vessel  in  which  the  juice 
passes  in  at  the  bottom  and  out  at  the  top,  so  that  the 
height  of  the  liquid  is  constant.  It  is  evident  that  if  the 
density  of  the  liquid  in  the  outer  vessel  increases  there,  the 
pressure  on  the  water  in  the  chamber  and  tube  will  increase, 
and  the  top  sheet  of  caoutchouc  will  bulge  out.  This  sheet 
is  connected  with  a  system  of  levers,  which  carry  a  pencil 
writing  on  a  revolving  drum,  so  that  the  position  of  the 
caoutchouc  sheet  is  registered,  that  is,  the  density  of  the 
liquid  passing  through  the  outer  vessel  is  registered.  As 
the  water  in  the  chambers  and  tube  is  at  the  same  tempera- 
ture as  the  liquid  passing  through  the  outer  vessel,  no 
correction  for  temperature  is  necessary. 

Automatic  Sampler. — As  the  strength  of  the  juice  may 
not  be  uniform  throughout  the  vessel  from  which  the 
sample  is  taken,  some  arrangement  is  necessary  that  the 
sample  taken  may  be  of  the  average  strength  of  tin/  whole 
body  of  liquid.  The  sampler  consists  of  a  tube  open  al  both 
ends  and  as  long  :is  the  bach  is  high.  This  is  placed 
vertically  in  the  back  anil  fills  as  the  back  tills.  The  contents 
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of  the  tube  will  evidently  lie  a  true  sample  of  the  contents 
of  the  back.  The  lowest  end  of  the  tube  is  furnished  with 
a  three-way  cock  moved  by  a  float.  Whilst  the  back  is 
filling  the  cock  is  placed  so  that  the  tube  is  in  connexion 
with  the  liquid  in  tin'  hack.  When  the  back  is  full  the  float 
alters  the  tap  so  that  the  contents  of  the  tube  flow  out 
through  a  side  tube  into  a  vessel  placed  to  receive  them. 

—A.  L.  S. 

PATENTS. 

Improvements  in  or  relating  to  Apparatus  far  Drying 
Sugar-Cane  Trash.  A.  J.  Boult, London.  From  L.  lion, 
Guantanamo,  Cuba.  Eng.  Pat.  4754,  .March  26,  1890.  6d. 
This  invention  relates  to  apparatus  whereby  green  sugar- 
cane trash  may  be  rapidly  dried  and  made  available  for  use 
as  fuel.  The  apparatus  can  only  be  intelligibly  described 
by  reference  to  the  drawings  accompanying  the  specification. 

—A.  .1.  K. 


Improvements  in  Sugar  Refining.  H.  Lake,  London. 
From  L.  Steinberg,  New  York,  U  S.A.  Eng.  Pat.  12,635, 
August  12,  1890.     Gd. 

A  solution  of  cane  sugar  of  10°  to  15°  B.  which  contains 
glucose  is  boiled  for  about  two  hours  with  caustic  lime, 
strontia,  or  baryta  (preferably  lime)  in  the  proportion  of 
15  to  30  per  cent,  of  lime  on  the  weight  of  dry  sugar  plus 
the  weight  of  glucose  present.  By  this  means  the  glucose 
is  decomposed,  and  the  products  of  decomposition  form  with 
the  alkaline  earths  compounds  which  are  insoluble  so  long 
as  the  solution  remains  alkaline.  In  addition  to  these 
insoluble  compounds,  which  can  be  removed  immediately  by 
means  of  a  filter-press,  there  are  also  formed  soluble  bodies 
which  may  be  precipitated  by  treatment  in  a  "  blow-up  " 
with  carbonic  acid,  and  finally  certain  liquid  bodies  which 
cannot  be  thus  precipitated,  but  which  are  not  injurious, 
because  they  do  not  interfere  with  the  crystallisation  of  the 
caue  sugar.  This  process  is  recommended  as  a  useful 
preliminary  to  those  processes  in  which  low  grade  syrups 
are  purified  by  means  of  lime  or  strontia  and  carbonic  acid, 
such  as  the  so-called  lime  process  described  in  U.S.  Pat. 
270,879  of  1881.— A.  J.  K. 


XVII.-BREWING,  WINES,  SPIRITS,  Etc. 

On  the  Influence  of  Various  Fruit  Ferments  (Enzymes) 
on  the  Bouquet  of  Fermented  Drinks ;  and  on  the 
Production  of  a  Cider  from  Harleij.  G.  Jacquemin. 
Bull.  Soc.  Chim.  [3]  4,  3—6. 

The  author  refers  to  a  previous  paper  (Compt.  Bend.  106, 
643  ;  see  also  this  Journal,  1888,  397),  in  which,  starting 
from  Pasteur's  theory  that  the  bouquet  of  an  alcoholic  liquor 
depends  on  the  special  enzyme  used  in  its  production,  he 
described  certain  experiments  on  the  improvement  of  barley 
wines,  and  was  the  first  to  put  this  theory  to  the  test  on  a 
commercial  scale.  Later  on,  in  1888,  he  snowed  that  barley 
wines  made  with  the  enzymes  peculiar  to  the  grapes  of 
Beaune,  Chablis,  and  liiquewyhr  (Alsace)  possessed  the 
bouquet  of  the  wines  of  these  places.  M.  Quenot  of  Nancy 
lias,  with  the  author's  help,  produced  in  a  similar  way,  on  a 
commercial  scale,  raisin  wines  which  cannot  be  distinguished 
by  the  taste  from  the  white  wines  of  Alsace  and  Chablis. 

Since  then,  L.  Marx  (a  pupil  of  Hansen's)  has  published 
an  important  memoir  in  the  Monit.  Scient.  (November 
1888),  and  Ronunier  has  published  a  note  (Compt.  Bend. 
108,  1322)  on  the  same  subject. 

In  the  autumn  of  1889  the  author  used  the  enzymes  of 
grapes  from  Ay,  in  Champagne,  from  Beaune,  Chablis,  and 
Barsac  in  the  making  of  barley  wine.  Each  experiment 
was  carried  out  on  60  hectolitres  of  must  in  one  of  the 
German  irerstenirein  breweries,  and  the  results  showed 
how  largely  the  special  ferment  influences  the  bouquet  of 
the  wine.  In  order  to  preserve  the  purified  culture  of  the 
enzi  Mic,  witli  all  its  properties,  Pasteur  has  shown  that  it 


must    be    made  dormant  by  cultivation  in  a  10  per  cent. 

solution  of  sugar,  which  is  renewed  until  fermentation 
ceases.  The  dormant  ferment  kept  under  the  sugar  solution 
becomes  active  as  soon  as  it  is  placed  in  a  must  containing 
the  necessary  elements  for  its  nutrition,  such  as  a  grape  or 
barley  must.  The  author  has  observed  that  in  the  period 
preceding  the  dormant  state,  so  long  as  the  enzyme  acts  at 
all  on  the  sugar  solution,  the  characteristic  bouquet  is 
still  dev<  loped.  The  decanted  sugar  solution  contains  very 
little  alcohol,  but  nevertheless  has  a  delicious  taste,  the 
bouquet  being  more  marked  than  in  the  wine  itself. 

Two  practical  applications  of  this  discovery  arc  possible  : 
— (1.)  Special  liqueurs  may  be  manufactured  by  adding 
alcohol  to  the  saccharine  solutions  containing  the  bouquet 
of  some  first-class  wine.  (2.)  These  saccharine  bouquets 
may  be  added  by  wine-growers  to  the  must  for  new  wines 
in  conjunction  with  the  special  en/\  mes. 

The  author  intends  to  attempt  to  isolate  the  bouquets 
this  autumn  by  dissolving  in  ether  and  carbon  disulphidc. 

Hurley  Cider. — In  January  1890,  the  author  isolated  an 
apple  enzyme  from  the  lees  of  a  Pieardy  cider.  The  cells 
were  pyriform  in  shape,  but  on  cultivation  in  a  barley 
must  containing  tartrate,  they  become  ellipsoidal,  like  most 
of  the  saccharomyees. 

This  apple  enzyme,  after  purification,  was  finally  cm- 
ployed  to  ferment  50  litres  of  barley-must,  to  which  3  per 
cent,  of  citric  acid  had  been  added,  in  order  to  prevent  the 
competition  of  undesirable  enzymes.  The  results  of  the 
experiment  are  favourable,  and  the  fermented  product 
possesses  the  peculiar  taste  of  cider. 

Barley-cider  contains  from  50  to  60  and  even  70  grms.  of 
solid  extract  per  litre,  and  is,  therefore,  richer  than  ordinary 
cider.     It  contains  from  5 '5  to  65  per  cent,  of  alcohol. 

Barley-cider  may  easily  be  distinguished  from  ordinary 
eider,  as  a  small  quantity  of  a  solution  of  tannin  precipitates 
the  tannates  of  the  albuminoids  derived  from  the  barley,  a 
reaction  which  does  not  take  place  with  ordinary  eider. 

The  new  drink,  which  is  more  nourishing  than  cider,  will 
probably  replace  it — at  any  rate,  during  seasons  when  there 
is  a  failure  of  the  apple  crop. 

The  author  is  continuing  his  investigations. — P.  J.  H. 


A    New   Apparatus  for  the  Manufacture  of  Pure   Yeast, 
A.  Fernbach.     Bull.  Soc.  Chim.  [3],  4,  113  —  116. 

Thb  apparatus  consists  of  a  tinned  copper  vessel  furnished 
with  a  conical  lid,  which  may  be  secured  to  it  by  damps 
(see  figure),  a  perfectly  tight   joint    being   produced  by  an 


Tin    Manufacture  of  Pukb  Ykast. 
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india-rubber  washer.  There  are  two  windows  in  the  lid  G, 
through  which  the  contents  of  the  vessel  may  be  seen. 
Four  tubes  pass  through  the  lid,  one,  A,  passing  to  the 
bottom,  and  connected  with  a  flattened  coil  lying  on  the 
bottom,  and  perforated  with  holes  ;  a  second,  E,  just  passing 
through  the  lid ;  a  third,  D,  passing  to  within  1  cm.  of  the 
bottom;  and  a  fourth,  C,  passing  down  to  a  small  recess  in 
the  bottom. 

To  use  the  apparatus,  it  is  filled  with  a  malt  extract  rich 
in  maltose,  and  the  contents  boiled  for  some  time  so  as  to 
sterilise  them  and  tin-  vessel.  The  ends  of  the  tubes  A  and 
E  are  connected  by  india-rubber  tubing  with  short  glass 
tubes  loosely  plugged  with  sterilised  cotton  wool,  and  the 
ends  of  the  tubes  C  and  1)  with  short  pieces  of  india-rubber 
lulling  plugged  with  glass  rods.  When  the  apparatus  is 
properly  sterilised,  the  boiling  is  stopped  and  the  vessel 
cooled  by  immersing  it  in  cold  water,  and  a  stream  of  water 
allowed  to  trickle  over  it  by  the  tube  F. 

When  cold,  the  pure  yeast  is  introduced  by  the  tube  E, 
after  carefully  removing  the  plugged  glass  tube,  and  replacing 
it  as  soon  as  the  yeast  is  in.  The  liquid  is  kept  well  aerated 
by  drawing  a  current  of  air  through  the  apparatus  by  con- 
necting E  with  an  aspirator,  the  air  entering  at  A.  By  this 
means  a  large  growth  of  yeast  is  obtained. 

When  the  fermentation  is  finished,  the  yeast  is  allowed  to 
settle,  and  the  fermented  liquid  drawn  off  by  D,  and  then  on 
agitating  the  liquid  remaining,  the  yeast  may  be  drawn  off 
by  the  tube  C— A.  L.  S. 


A  New  Method  for  Determining  the  Amount  of  Sugar 
which  it  is  necessary  to  add  to  Wines  which  arc  to 
become  Sparkling  with  a  Pressure  of  n- Atmospheres. 
M.  E.  J.  Maumene.  Hull.  Soc.  Chim.  [3],  4,  119—122. 
A  copper  vessel,  silvered  inside,  is  filled  with  a  litre  of  the 
wine,  and  weighed  ;  it  is  then  connected  with  a  manometer, 
and  a  reservoir  of  compressed  carbonic  acid  gas.  The 
absorption  of  gas  is  allowed  to  go  on  until  the  manometer 
indicates  a  constant  pressure  equal  to  the  pressure  required 
in  the  finished  wine.  The  vessel,  with  the  wine  charged 
with  gas,  is  reweighed,  and  the  increase  in  weight  shows  the 
amount  of  carbonic  acid  required.  The  amount  of  sugar 
necessary  to  produce  a  given  amount  of  carbonic  acid  is 
known,  and  so  that  the  amount  necessary  in  any  particular 
case  can  be  easily  calculated.  The  only  alteration  in  the 
wine  after  the  fermentation  of  the  added  sugar,  besides  the 
production  of  carbonic  acid,  is  the  production  of  a  small 
quantity  of  alcohol  and  other  bodies,  but  the  effect  of  these 
on  the  absorptive  power  of  the  wine  is  so  small  that  they 
may  be  neglected. — A.  L.  S. 


The    Preparation     of    certain    Ethers    by    Fermentation. 
G.  Jacquemin.     Bull.  Soc.  Chim.  [3],  4,  256 — 257. 

During  his  studies  on  lactic  fermentation  the  author  has 
observed  that  under  certain  conditions  mixed  ethers  are 
formed  during  fermentation.  Sterilised  barley-wort  con- 
taining an  excess  of  chalk  was  sown  with  a  small  quantity 
of  a  liquid  in  which  a  lactic  fermentation  had  been  previously 
started  by  means  of  cheese.  This  liquid  contained  lactic 
and  butyric  ferments  and  also  yeast  cells.  The  wort  was 
contained  in  a  flask  so  arranged  as  to  permit  the  escape  of 
gas  but  not  the  entrance  of  air.  .Some  days  afterwards  the 
wort  was  found  to  possess  an  ethereal  odour,  and  when 
distilled  yielded  a  considerable  amount  of  butyric  ether  and 
ethyl  alcohol  mixed  with  higher  alcohols.  The  residue 
contained  calcium  butyrate  and  a  little  calcium  lactate.  A 
similar  fermentation  exposed  to  the  air  only  led  to  the 
production  of  calcium  lactate  and  very  little  calcium 
butyrate  without  any  ethers.  In  another  experiment, 
sterilised  barley-wort  was  sown  with  a  pure  cultivation  of 
the  lactic  ferment.  After  eight  days'  fermentation  in 
presence  of  chalk  and  of  pure  air,  a  pure  cultivation  of 
Saccharomyces  ellipsoideus  was  added,  with  the  result  that 
lactic  ether  was  formed.  The  production  of  ether  is 
probably  owing  to  the  facility  afforded  to  the  alcohol  and 
acid  of  acting  on  each  other  whilst  in  the  nascent  state. 

— H.  T.  P. 


New  Uses  for  Fluorides  and  Hydrofluoric  Acid.     Chemist 
and  Druggist,  'lS9(i,  542. 

J.  Effront,  of  Brussels,  has  described  a  number  of 
experiments  showing  the  beneficial  influence  of  fluorides  and 
hydrofluoric  acid  on  diastase  and  yeast  during  the  saccha- 
rifying and  fermenting  processes.  In  view  of  modern 
discoveries  the  effect  seems  to  be  one  of  selection,  fluorides 
impeding  or  preventing  the  formation  of  lactic  and  butyric 
ferments,  and  thereby  promoting  pure  alcoholic  fermenta- 
tion. Effront  has  succeeded  in  obtaining  from  maize  96  per 
cent,  of  the  theoretical  amount  of  maltose  and  4  per  cent, 
of  dextrin,  the  solution  yielding  by  simple  evaporation 
crystallised  maltose.  The  proportion  of  acid  needed  is 
very  small,  but  not  quite  clearly  stated.  The  temperature 
preferred  is  30  ( '.  instead  of  50°  C.  as  usual.  To  produce 
alcohol  the  author  prefers  potassium  fluoride.  lie  has  found 
that  with  the  addition  of  the  fluoride  maize  may,  without 
previous  saccharifieation,  be  fermented  at  once  after  boiling 
to  dissolve  the  starch  and  cooling.  As  a  typical  experiment, 
9  kilos,  of  maize,  1  J- kilos,  of  malt,  and  water  enough  to 
make  54  kilos,  of  mash,  on  being,  with  270  grms.  of  yeast 
and  27  centigrms.  of  potassium  fluoride,  set  to  ferment  for 
three  days  at  a  temperature  of  303  C,  will  yield  in  alcohol 
63 '26  per  cent,  of  the  weight  of  dry  starch  contained  in  the 
materials,  while,  under  most  favourable  circumstances,  the 
alcohol  obtainable  without  fluoride  averages  41  to  42  per 
cent.  Another  advantage  claimed  for  the  process  is  that, 
no  butyric  acid  forming  during  the  fermentation,  the  spirit 
obtained  is  free  from  unpleasant  taste  and  smell.  The 
process  has  been  patented  (this  Journal,  1890,  960 ;  Eng. 
Pat.  10,093  of  1889). 


Report  on  Wines.     Report  of  the  Central  Laboratory  of 
the  Italian  Customs  Department,  1836 — 1889,  3 — 59. 

A  short  time  ago  an  extensive  fraud  on  the  Italian 
Customs  was  detected  and  exposed  by  the  work  of  the 
laboratory.  From  Switzerland  and  Austria-Hungary  so- 
called  Cyprus,  Samos,  Smyrna,  and  Cephalonia  wines 
were  imported,  but  these  liquids,  generally  of  a  musty 
odour,  consisted  of  water,  alcohol,  and  cane  sugar  ;  a  red 
wine  was  made  up  by  the  addition  of  an  aniline  dye. 
These  mixtures  were  worked  up  with  suitable  drugs  and 
exported  as  vermouth.  A  double  fraud  was  thus  committed, 
firstly,  on  importation,  when  the  liquids  were  assessed  as 
wines  and  not  as  spirits ;  and,  secondly,  on  exportation, 
when  a  claim  was  made  for  repayment  of  the  duty  on 
alcohol,  a  duty  which  had,  however,  never  been  paid. 
Analytical  results  are  given  of  these  mixtures,  and  the 
results  compared  with  those  of  wines  of  undoubted 
genuineness. 

In  order  to  pass  a  judgment  rapidly  upon  a  sample  the 
administration  of  the  laboratory  determined  the  proportion 
of  alcohol  by  weight  and  by  volume  and  the  amount  of 
sugar  after  inversion.  The  results  are  also  given  for  the 
alcohol,  by  weight  and  volume,  the  grape  sugar  saccharose, 
and  dry  extract  without  sugar  of  437  samples  of  typical 
genuine  wine.  It  is  also  pointed  out  in  the  report  that  in 
the  old  Custom  house  tariff  no  definition  was  given  of  the 
word  "wine,"  but  in  the  recent  (1888)  regulations  it  is 
defined  as  follows  : — 

"  Wine  is  the  natural  product  of  the  fermentation  of 
grape  juice ;  under  spirituous  liquors  shall  be  included  so- 
called  wines  which  contain  saccharose,  or  other  matters  not 
contained  in  natural  wines,  as  also  those  which  are  wanting 
in  any  of  the  characteristic  components  of  wines,  or  which 
contain  a  quantity  of  these  components  in  excess  of  the 
limits  met  with  in  natural  wines  or  of  the  limits  of  the 
reciprocal  relations  found  in  these  wines.  Natural  wines, 
of  alcoholic  strength  of  more  than  15°,  shall  pay,  in  addition 
to  the  proper  duty  on  wine  for  every  degree  exceeding  such 
a  limit,  the  duty  and  surcharge  on  alcohol  in  the  ratio  of  a 
litre  of  anhydrous  spirit  per  degree  and  per  hectolitre. 
Fractions  of  a  degree  less  than  live-tenths  shall  pass,  in 
excess  of  five-tenths  shall  be  counted  as  one  degree." 

The  Department  points  out  that  in  accordance  with  this 
definition  the  analysis  of  disputed  samples  of  wine  muSt  be 
as  complete  as  possible,  so  as  to  include  not  only  artificial 
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beverages  bat  also  natural  wines  which  have  been  sophis- 
ticated with  water,  alcohol,  sugar,  or  glycerol.  The  method 
of  analysis  laid  down  by  the  German  Imperial  Commission 
of  1881  lias  been  adopted,  together  with  certain  modifications 
proposed  by  the  Austrian  Wine  Congress  at  Bozen  (1SS7). 
Analyses  made  by  these  methods  of  328  samples  are  given 
in  a  series  of  tables. 

The  beneficial  effect  of  the  work  of  the  laboratory  is 
shown  in  the  relation  of  importation  of  wine  and  exportation 
during  the  last  few  years.  In  188G  the  importation  of 
wine  was  about  300,000  hectolitres,  and  the  exportation 
rose  to  253. 3G7  hectolitres.  In  1887,  when  the  fraud  of  the 
Cyprus  wines  was  detected,  the  importation  decreased  to 
132,o20  hectolitres,  though  the  duty  remained  the  same. 
Again,  from  January  1st  to  June  30th,  1888,  the  importation 
was  2  1,670  hectolitres,  but  in  the  same  period  in  1889, 
under  more  rigorous  regulations,  the  importation  decreased 
to  5,G04  hectolitres,  a  diminution  traced,  however,  not  only 
to  the  causes  above  mentioned,  but  also  to  others  without 
the  sphere  of  the  laboratory. — V.  H.  V. 


Report  on  Syrups.     Keport  of  the  Central   Laboratory  of 
the  Italian  Customs  Department,  1886—1889,  282—286. 

The  tariff  report  defines  syrups  generally  as  juices  of  fruit 
to  which  sugar  has  been  added.  If  the  juices  of  the  fruit 
are  natural  they  are  classed  in  Category  III.  as  orange 
juice,  crude  juice  of  citron  and  lemon,  and  concentrated 
juice  of  citron  and  lemon. 

The  report  further  lays  down  that  "juice  of  orange,  pine 
apple,  berberry,  raspberry,  pomegranate,  ribes,  prickly 
grape,  and  the  like,"  pay  as  "orange  juice";  "juice  of 
orange,  pine  apple,  &c.  as  above  mixed  with  sugar,  without 
alcohol  pay  as  drinking  syrups." 

Juice  of  cherries,  apples,  and  pears,  fermented  or  not 
fermented,  included  as  "  cider,"  are  classed  with  "  wine." 
With  syrups  is  also  classed  "  carminic  acid,  mixed  with 
sugar,  which  serves  to  colour  saccharine  matters,"  but 
syrups  containing  medicinal  compounds  are  classed  as 
medicines. 

Analyses  are  given  of  samples  sent,  and  two  cases  are 
specially  mentioned  of  very  intensely  red  liquids,  of  strong 
acid  reaction,  the  one  possessing  the  odour  of  pomegranate, 
the  other  of  raspberry.  It  was  stated  on  the  labels  of  the 
bottles  that  syrup  of  pomegranate  and  raspberry  could  be 
prepared  by  adding  one  litre  of  the  liquid  to  100  litres  of 
syrup  of  sugar.  The  Direction  of  the  laboratory  could  not 
discover,  however,  the  artificial  colouring  matter,  and  as 
no  direct  evidence  could  be  obtained,  these  liquids  wire 
passed  as  fruit  juice.  Another  sample  was  designated  as  a 
syrup  of  carrubes  and  dried  figs.  The  Government  inquired 
if  such  a  syrup  might  not  be  used  as  a  substitute  for  starch 
syrup  or  even  instead  of  glucose,  in  which  case  it  should 
pay  a  manufacture  tax.  The  laboratory  replied  that 
though  it  resembles  an  adulterated  syrup  of  glucose,  yet  it 
should  not  be  subjected  to  a  manufacture  tax.  The  product 
might  be  used  as  an  inferior  kind  of  food,  but  not  for  the 
manufacture  of  liquors  or  syrups;  it  might  lie  used  for 
certain  industries,  and  even  for  the  manufacture  of  alcohol. 

— V.  H.  V. 


Report  on  Spirits.     Keport  of  the  Central  Laboratory  of 
the  Italian  Customs  Department,  1886—1889,  59—6*4. 

The  tariff  report  distinguishes  between  "  pure  spirit  and 
and  sweetened  or  aromatic  spirit,"  including  ruin,  brandy, 
&c.  In  the  former  class  are  included  those  which  have 
undergone  no  special  preparation  ami  are  not  extracts  of 
substances  which  can  impart  an  aroma  to  the  distillate,  while 
in  the  second  are  included  liquids  having  alcohol  as  their 
bases  and  which  are  not  classed  under  medicines,  drugs,  and 
essences. 

Spirits,  whether  pure  or  not,  are  taxed  according  to  the 
proportion  of  ethyl  alcohol  i  herein  contained  and  determined 
by  the  official  alcoholometer, 

Dispntes  have  arisen  as  in  the  difference  between  pure 
ami  sweetened  spirit,  especially  if  the  samples  are  coloured 
yellow  ;  an  examination  is  then  made  to  determine  whether 


the  residue  left  on  evaporation  consists  of  tannin,  derived 
from  the  wood  of  the  containing  cask,  or  of  sugar.  A  liquid 
consisting  of  an  alcoholic  solution  of  cadmium,  bromides, 
and  iodides  used  in  photography,  was  classed  under 
Sweetened  ami  aromatic  spirits.  The  laboratory  has  also 
been  engaged  in  questions  regarding  a  manufacture  ta.r 
upon  certain  manufactured  products  obtained  by  extracting 
lees  of  wine  with  spirit  ;  thus,  as  regards  certain  samples 
of  various  liquids  of  a  red  colour,  the  officials  were  in  doubt 
asfo  whether  wine  had  not  been  fraudulently  added,  while  the 
importers  maintained  that  the  colour  anil  vinous  odour  were 
derived  from  the  wine  casks  in  which  the  liquids  had  been 
kept.  It  was  decided  in  favour  of  the  latter  side.  Analyses 
are  given  of  the  various  samples  sent. 

Vermouth. — This  liquid  is  practically  not  imported  into 

Italy.  On  exportation  a  drawback  is  made  for  the  spirit 
and  saccharose  which  it  contain-,  it  being  supposed  that  the 
tax  has  been  imposed  in  the  course  of  the  manufacture.  The 
drawback  for  the  sugar  is  settled,  not  as  a  result  of  anal}  >i-, 
but  for  a  fixed  proportion  of  5  kilogrammes  of  saccharose 
per  hectolitre.  This  drawback  was  conceded  by  a  Ministerial 
decree,  No.  5310  (Scries  2).  February  22,  1880,  in  which  it 
is  laid  down  that  no  drawback  can  be  allowed  unless  the 
liquid  contains  sugar.  The  methods  adopted  for  the  deter- 
mination of  the  sugars  (dextrose,  levulose,  and  invest)  were 
the  same  as  those  used  for  wines.  In  all  cases  the  amount 
of  saccharose  was  in  sufficient  excess  over  the  proportion 
fixed  by  the  tariff  for  the  drawback. — V .  11.  V, 


PATENTS. 

Improvements  relating  to  the  Pasteurisation  of  Beer, 
Wine,  and  other  Liquids.  W.  Kuhn,  Clermont-Ferrand, 
France.    Eng.Pat.  15,261a,  October 23,  1888.    Amended 

July  18,  1890.  6d 
Tins  patent  (this  Journal,  1889,  719),  which  was  previously 
amended  on  May  31,  1890  (this  Journal,  1890,  880)  has 
been  further  amended  by  omitting  the  word  "wine,"  and 
inserting  the  words  "like  fermentable"  before  the  word 
"liquids"  in  the  title.  The  body  of  the  specification  is 
amended  in  accordance,  so  that  it  only  relates  to  beer  and 
similar  liquids. — A.  L.  S. 


Improved  Processes  of  Maturing  and  Mellowing  New 
Whiskey,  Brandy,  or  like  Alcoholic  Liquors.  J.  F. 
Gallogly,  Dublin.    Eng.  Pat.  15,568,  October  1, 1889.    id. 

The  "maturing"  of  the  spirit  is  effected  by  inserting 
through  the  bunghole  or  other  opening  of  the  containing 
vessel  a  prepared  rod  of  charcoal  or  carbon.  The  carbon 
rod  may  be  of  any  suitable  size  and  shape,  and  is  so 
arranged  that  its  lower  end  dips  into  the  alcoholic  liquid. 
The  rods  are  prepared  by  moulding  and  heating  vegetable 
or  animal  charcoal,  or  a  mixture  of  the  two.  Or  a  rod  of 
oak,  converted  into  charcoal  and  freed  from  noxious 
substances  by  some  suitable  treatment,  may  be  employed^ 
The  rod  of  charcoal  absorbs  the  deleterious  substances  from 
the  spirit,  and  by  bringing  them  into  contact  with  the 
condensed  oxygen  in  its  pores,  effects  their  conversion  into 
wholesome  flavouring  bodies.  For  the  further  "  mellowing  " 
of  the  spirit  the  inventor  immerses  the  containing  vessel, 
either  wholly  or  partially  under  water,  the  term  "  wet 
storage"  being  applied  to  this  portion  of  the  invention. 

—II.  T.  P. 

An  Improved  Cooling  Apparatus  for  Brewing  and 
Domestic  Purposes.  C.  Huelser,  London.  From  X. 
Reif,  Hanover,  Germany.  Eng.  Fat.  16,079,  October  12, 
1889.     8</. 

The  object  of  this  invention  is  to  effect  rapid  cooling  with 
comparatively  little  water.  For  this  purpose  a  cylindrical 
mashing  tub  is  surrounded  by  a  circular  porous  cooling  water 
reservoir,  the  outer  mantle  of  which  is  corrugated  in  unlet 
to  increase  its  surface.  This  mantle  is  perforated,  ami  i 
second  smaller  cylinder,  also  perforated,  is  placed  between 
the  tub  and  the  reservoir,  the  intervening  spaces  being 
packed  with  wood-flock  or  other  fibrous  or  porous  material. 
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The  whole  arrangement  is  surrounded  at  some  distance  by 
an  outer  casing  in  which  a  greater  or  less  degree  of  rare- 
faction can  be  maintained  by  means  of  a  ventilator.  The 
rate  of  evaporation  of  the  water  passing  through  the  porous 
reservoir  is  thus  accelerated.  The  moist  atmosphere 
removed  by  aspiration  is  forced  into  a  box  where  a  portion 
of  the  water  condenses  and  is  returned  to  the  reservoir. 
The  remainder  of  the  moist  air  is  diffused  through  a  fan- 
shaped  opening  over  the  surface  of  the  liquid  in  the  tub, 
thus  leading  to  further  cooling.  The  cooler  for  domestic 
purposes  is  similar  in  principle  to  the  above  apparatus. 

— H.  T.  P. 


An    Improvement   in   the  Manufacture  of  IJeer.     H.   T. 

Brown  and   G.  H.  Morris,   Burten-on-Trent,  and   ]•'.  II. 

Moritz,    London.       Eng.    Pat.     19,003,    November    26, 

1889.  6iz. 
Malt  worts  contain  a  greater  or  less  proportion  of  sub- 
stances called  amyloins.  Amyloins  are  unfermentable 
during  the  primary  stage  of  wort  fermentation,  but  are 
slowly  decomposed  during  the  secondary  fermentation  in 
cask.  Amyloins  are  rapidly  couverted  into  maltose  under 
the  influence  of  diastase.  When  unfermented,  the  amyloins 
are  mainly  the  source  of  the  palate-fulness  of  beer ;  after 
wards  it  is  to  the  result  of  their  fermentation  that  the 
"  condition "  or  briskness  of  beer  is  due.  The  object  of 
this  invention  is  to  ensure  the  presence  of  amyloins  in  beer 
in  such  proportion  as  may  be  most  suitable  to  obtain  the 
required  palate-fulness  and  condition.  If  the  wort  be 
deficient  in  ainylo'ins  a  sufficient  quantity  may  be  at  once 
added.  In  presence  of  excess  of  amyloins  diastase  is  added 
in  order  to  destroy  them  ;  afterwards  the  correct  proportion 
of  aniyloins  is  restored  to  the  wort.  The  method  for  the 
estimation  of  amyloins,  given  in  this  Journal,  1890,  533 — ■ 
535,  usually  suffices,  according  to  the  patentee.  A  wort 
should  contain  about  12 — 20  per  cent,  of  amyloins,  reckoned 
on  the  wort  solids  before  fermentation.  Amyloins  may  be 
added  to  the  beer  after  primary  fermentation,  alone,  or 
along  with  other  brewing  sugars,  and  with  or  without  cold- 
water  malt  extract,  according  as  to  whether  a  rapid  or  slow 
secondary  fermentation  is  desired. 

Amyloins  may  be  prepared  in  the  following  manner : 
100  parts  of  starch,  300  parts  of  water,  and  3  parts  of 
sulphuric  acid  are  boiled  together  until  the  product  has  a 
specific  rotator)-  power  of  about  193D,  and  a  copper  oxide 
reducing  power  of  about  21,  the  cold  sample  giving  at  the 
same  time  a  full  red  colour  with  iodine  solution.  At  this 
stage  the  boiling  is  discontinued,  and  the  liquid  neutralised. 
The  liquid  should  be  filtered  and  concentrated.  By  varying 
the  proportions  of  the  materials,  and  the  conditions  as  to 
time  or  temperature  under  which  the  reaction  takes  place, 
various  amyloins  may  be  produced. — H.  T.  P. 


Improvements  in  Maturing  Spirits  and  other  Liquors  and 
Apparatus  connected  therewith.  .1.  McKinlcss,  Man- 
chester.    Kug.  Pat.  4108,  March  17,  1890.     Sd. 

This  is  for  the  purpose  of  maturing  spirits  by  compressed 
air  or  oxygen,  or  a  mixture  of  these.  Two  kinds  of 
apparatus  are  described.  The  first  consists  of  a  closed 
cylinder,  furnished  with  two  or  more  perforated  diaphragms, 
one  near  the  top  being  of  metal,  with  small  holes  about 
■5^  inch  diameter,  and  the  others  of  wire  gauze,  with  meshes 
about  30  to  the  inch.  An  air  pipe  communicates  between 
the  space  between  the  diaphragms  and  the  top  of  the  vessel, 
so  that  as  the  liquid  runs  down  the  air  may  pass  up. 

The  liquor  to  be  treated  is  run  into  the  vessels,  the 
pressure  of  air  within  increased  by  about  -3  atmosphere  and 
the  liquid  drawn  off  at  the  bottom  and  passed  in  again  at 
the  top  by  a  pump,  whence  it  falls  through  the  vessel, 
being  divided  into  a  tine  spray  by  the  diaphragms.  This 
is  repeated  until  the  spirit  is  properly  matured  by  the 
oxidation. 

In  the  second  form  of  apparatus,  the  circulation  of  the 
liquid,  instead  of  being  effected  by  a  pump,  is  brought 
about  by  inverting  the  vessel  at  intervals. — A.  I,.  S. 


An  Improved  Means  of  Applying  certain  Antiseptic 
Agents  to  Beer,  Wine,  or  other  Fermented  Drinks. 
A.  Boake  and  F.  G.  A.  Koberts,  Stratford.  Em;.  Pat. 
10,845,  July  12,  1890.     id. 

The  antiseptics  are  weighed  out  in  convenient  amounts, 
mixed  with  about  5  per  cent,  of  inert  gummy  matter,  and 
compressed  in  moulds,  so  that  they  become  a  coherent  mass 
when  the  pressure  is  withdrawn.  The  tabloids  may  bo 
conveniently  -j  oz.  in  weight. — A.  L.  S. 


Improvements  in  "  Pasteurising  "  Apparatus.  A.  Kegel, 
Schouingcn,  German)'.  Ping.  Pat.  11,249,  July  18, 
1890.     8d. 

The  apparatus  consists  of  two  closed  cylinders  whose 
lower  ends  are  connected  by  unions  with  a  pipe,  which 
serves  to  convey  the  beer  to  be  pasteurised  from  the  cask  to 
the  apparatus.  The  cylinders  are  jacketed  outside,  ami 
each  is  provided  with  an  air-tight  piston,  operated  by 
compressed  air.  A  thermometer  passes  through  each 
piston  so  that  the  temperature  of  the  space  beneath  it  can 
be  determined.  The  top  of  each  cylinder  is  fitted  with  a 
glass  dome,  into  which  the  thermometer  fixed  in  the  piston 
can  enter,  so  that  its  scale  can  be  observed  from  the 
outside.  Further,  each  cylinder  carries  at  top  a  pressure 
gauge  and  a  tap  for  the  entrance  of  compressed  air.  The 
beer  to  be  pasteurised  is  forced  in  at  the  bottom  of  the  first 
cylinder  by  means  of  air  pressure.  The  entrance  of  the 
liquid  causes  the  piston  to  rise,  and  the  moment  when  the 
latter  reaches  its  highest  point  is  indicated  by  an  electric 
alarm,  operated  by  the.  piston  itself.  The  beer  is  now 
heated  to  82°  C.  by  passing  steam  through  the  outer  jacket 
of  the  cylinder.  As  soon  as  the  beer  has  reached  the 
required  temperature,  it  is  transferred  to  the  second  cylinder 
by  forcing  air  into  the  top  of  the  first  cylinder,  thus  causing 
its  piston  to  descend.  The  beer  is  rapidly  cooled  to  .">  C.  in 
the  second  cylinder  by  passing  warm  water  and  then  ice-cold 
water  through  the  outer  jacket.  The  beer  is  subsequently 
forced  by  means  of  compressed  air  through  a  froth-pre- 
venting device,  and  from  thence  through  a  draw-off  cock 
and  pipe  into  bottles  or  casks. — H.  T.  1'. 


Improvements  in  the  Manufacture  of  Wine  and  in 
Apparatus  therefor.  G.  E.  Kedfern,  London.  Erom 
G.  Perscheid.  Jersey  City,  U.S.A.  Eng.  Pat.  13,257, 
August  22,  1890.     6<r. 

This  is  for  the  purpose  of  manufacturing  effervescent  wine 
in  bulk,  allowing  the  wine  to  stand  until  clear  and  then 
bottling  the  clear  wine  without  loss  of  carbonic  acid.  The 
wine  is  fermented  in  a  wooden  vat,  the  bottom  of  which  is 
furnished  with  a  number  of  hollows  to  retain  the  lees. 
The  vat  is  contained  in  an  air-tight  receiver  capable  of 
resisting  considerable  pressure.  The  wine  in  fermenting 
evolves  carbonic  acid,  which  raises  the  pressure  within  the 
receiver ;  if  the  pressure  becomes  too  great,  the  excess  of 
gas  is  allowed  to  escape  into  a  separate  reservoir.  When  the 
fermentation  is  complete,  the  wine  is  cooled  by  an  ice  jacket, 
and  allowed  to  stand  12  hours  in  order  that  it  may  become 
clear ;  it  is  then  led  through  a  filter  into  the  bottles  to 
contain  it,  a  second  pipe  from  the  receiver  leading  the 
carbonic  acid  to  the  bottles,  and  the  bottling  is  conducted  as 
usual  with  aerated  water. — A.  L.  S. 


Improvements  in  Apparatus  for  Cooling  and  Aerating 
Wort  in  the  Manufacture  of  Malt  Liquors.  II.  II.  Lake, 
London.   Erom  the  Hanford-Stanford  Company,  Portland, 

1  r.S.A.     Eng.  Pat.  13,428,  August  26,  1890.     8d. 

This  describes  improvements  in  the  apparatus  described  in 
Eng.  Pat.  4982  (this  Journal,  1890,  960)  ;  these  are  : — 

1.  An  arrangement  whereby  the  spray  is  thrown  over 
only  half  or  a  quarter  the  area  of  a  circle,  over  the  centre 
of  which  the  apparatus  is  situated.  This  is  done  by  con 
tinning  the  walls  of  the  vertical  tube  downwards  along  half  01 
three-quarters  of  its  circumference  ;  so  that  along  this  part 
no   annular  slit    is   formed  when    the    conical   deflector  is 
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pulled  down.  Thus  it  is  possible  to  arrange  the  spray 
producers  over  the  edges  of  the  cooler  and  have  the  wort 
thrown  so  that  it  may  all  fall  into  the  cooler. 

2.  The  conical  dcllector  is  furnished  with  a  shoulder,  so 
that  the  film  of  wort,  as  it  issues  through  the  annular 
opening,  is  deflected  upwards  and  outwards,  thus  producing 
a  more  perfect  spray  and  a  more  rapid  cooling. 

3.  The  cords  connected  with  the  levers  to  which  the 
conical  deflectors  are  attached  are  all  brought  to  a  common 
axle  which  may  be  moved  by  a  lever,  thus  causing  the 
deflectors  to  move  away  from  the  ends  of  the  tubes  and 
produce  a  simultaneous  flushing.  The  axle  is  furnished 
with  an  arrangement,  whereby  the  cords  controlling  the 
deflectors  may  be  separately  adjusted.  Detailed  drawings 
of  the  apparatus  accompany  the  specification. — A.  1..  S. 


XVIII -CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(A.y— CHEMISTRY  OF  FOOD. 


On  the  Phenomenon  of  Coagulation.    A.  Bechamp. 
Soc.  Chim.  [3],  4,  181—186. 

See  under  XXIII.,  page  1073. 


Hull. 


Report  on  Cocoa.     Report  of  the  Central  Laboratory   of 
the  Italian  Customs  Department,  288—289. 

A  description  is  given  of  certain  samples  sent  to  the 
laboratory.  It  was  decided  to  class  a  sample  declared  as 
cocoa  powder,  resembling  the  products  found  in  commerce 
as  soluble  cocoa  of  Van  Houteu,  &c,  as  "  cocoa  in  powder 
or  paste  "  and  not  as  "  chocolate."  Certain  samples  were 
found  to  be  sweetened,  not  with  sugar,  but  with  saccharine, 
though  the  importation  of  saccharine  and  products  con- 
taining saccharine  is  strictly  prohibited  by  Royal  Decree 
No.  6407  (Series  3),  September  29,  1889  (Journal,  9,  831). 
An  exception  is,  however,  made  in  the  case  of  pharmaceutical 
products  by  -Ministerial  Decree  No.  6416  (Series  3),  October 
o,  1889— V.  H.  V. 


PATENT. 
A  New  or  Improved  Process  and  Apparatus  for  Preset-ring 
Organic    Substances,   and   especially    Alimentary    Suit- 
stances.     C.    L.    liachelerie,    Paris,    France.     Kng.    Pat. 
13,089,  August  20,  1890.     Sd. 
The    articles — carcases    of    animals,    poultry,   fish,    eggs, 
vegetables,    &c. — are   exposed,   under   a   pressure   varying 
with  their  size,  to  the   carbonic   anhydride  and   spray   of 
hydrochloric  acid  evolved  by   the   sudden  addition   of  the 
desired   quantity   of    hydrochloric   acid    to    the    requisite 
amount  of  sodium  hydrogen  carbonate. 

The  invention  includes  the  design  for  a  chamber  capable 
of  resisting  the  pressure,  and  fitted  with  movable  supports 
for  the  material  or  articles,  with  arrangements  : — for  tipping 
the  hydrochloric  acid  all  at  once  on  to  the  carbonate,  for 
charging  the  chamber,  for  washing  out  the  products,  and 
for  discharging  them  and  also  provided  with  the  requisite 
safety-valves,  indicators,  &c. — D.  A.  L. 


(Zf.)— SANITARY  CHEMISTRY. 

Purification  of  Waste  Water  from  Sugar  Refineries,  §"C. 
II.  Sc'hrcib.     Chem.  Zeit.  14,  1323—1324. 

See  under  XVI.,  page  1053, 


On  the  alleged  Sterilisation  of  Hirer  Water  by  Mine 
Water.  A.  A.  Breneman.  J.  Amer.  Chem.  Soc.  \2, 
12—15. 

During  an  epidemic  of  typhoid  fever  which  occurred  in 
the  city  of  Wilkesbarre  in  1889,  questions  arose  as  to  the 
purity  of  the  different  sources  of  water  upon  which  the 
city  depended,  and  the  author  was  called  upon  to  examine 
the  waters.  It  was  found  that  the  supply  from  the 
Susquehanna  river  was  preferred  by  the  public  and  by 
local  physicians  in  spite  of  the  fact  that  it  receives  above 
Wilkesbarre  the  sewage  of  nearly  100,000  people  in  the 
course  of  10  miles.  It  was  believed  by  the  people  of 
Wilkesbarre  that  the  river  water  was  peculiarly  free  from 
possibility  of  transmitting  infectious  diseases  because  of 
the  considerable  quantities  of  mine  water  which  it  receives, 
the  mine  water  being  supposed  to  exert  a  sterilising  effect 
through  its  well-known  constituents,  free  sulphuric  acid 
and  sulphates  of  iron,  but  the  results  of  the  examination 
of  the  waters  were  sufficient  to  dispel  this  fancied  security. 
Samples  of  water  were  taken: — 1.  From  the  Susquehanna 
river  at  the  intake  of  the  Wilkesbarre  Water  Co.  2.  From 
the  mouth  of  the  shaft  of  the  Hollenhaeh  coal  mine,  the 
drainage  from  which  runs  into  the  river  above  Wilkesbarre. 
3.  (For  comparison  only)  from  the  Hazleton  coal  mine  at 
a  depth  of  300  feet  from  the  surface. 

Results  of  Chemical  Examination. 

Grains  per  Gallon. 


Total  l    Free 
SO.,       H2SO, 
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The  river  water  was  alkaline  in  reaction  and  contained 
no  iron  in  solution,  the  portion  present  being  suspended 
ferric  oxide.  These  data  alone  dispel  the  idea  that  the 
river  water  can  retain  at  Wilkesbarre  any  of  the  germicidal 
power  that  may  be  possible  to  salts  of  iron  or  free  sulphuric 
acid,  whilst  the  effect  of  any  inflow  from  the  mines  is  shown 
to  be  insignificant.  Fresh  samples  of  the  waters  1  and  2 
were  taken  in  sterilised  bottles  for  bacteriological  examina- 
tion. The  river  water  was  found  to  contain  400  to  500 
germs  per  cc.  of  at  least  14  different  species,  six  of  these 
being  of  species  that  liquefy  gelatin  (putrefactive  bacteria), 
and  after  sterilisation  by  discontinuous  heating,  the  water 
was  found  capable  of  supporting  the  growth  of  true  typhoid 
bacillus  introduced  by  inoculation.  The  growth  of  typhoid 
bacillus  was  also  possible  in  No.  2  after  sterilisation,  but 
not  in  No.  3.  It  is  evident  from  these  results  that  no 
effective  sterilisation  of  the  water  of  any  large  stream  can 
result  from  the  small  and  varying  contributions  made  to 
its  volume  by  mine  drainage,  and  even  mine  waters  of 
considerable  strength,  and  undiluted,  cannot  be  relied  upon 
for  certain  effect  against  the  high  resisting  power  that  the 
typhoid  bacillus  is  known  to  possess. 

It  is  certain,  moreover,  that  a  water  rich  enough  in 
sulphuric  acid  or  iron  salts  to  act  as  a  disinfectant  would 
be  entirely  unsuited  for  drinking. — G.  II.  P. 


PATENTS. 


Improvements  in  and  relating  to  Apparatus  for  Handling 
and  Treating  Sewage.  W.  S.  West,  New  York,  U.S.A. 
Eng.  Pat.  8239,  May  27,  1890.  8</. 
The  invention  consists  of  arranging  a  pumping  station  for 
distributing  sewage  from  sewers  on  to  tiller  beds  or  else- 
where in  such  a  manner  that  paper,  insoluble  matters  and 
grease  are  intercepted  and  good  ventilation  is  provided. 
The  sewage  enters  the  underground  portions  of  the  building, 
the  discharge  being  regulated  by  gate- valves,  ami  passes  on 
tn  screens  constructed  of  boards  and  framework  filled  in 
with    sawdust   or  other   suitable  combustible  material,    and 
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supported  on  beams.  Paper,  grease,  &c.,  are  retained  by 
this  screening  material,  which  is  from  time  to  time  cleared 
out  and  burnt  ;  whilst  the  liquid  portions  run  ou  to  the 
inclined  floor  in  a  chamber  below,  and  collect  in  a  tank  in 
which  suction  pumps  work.  For  ventilation  the  chimneys 
from  the  boilers  are  enclosed  together  in  one  external  wall, 
leaving  an  intervening  air  space  all  round  them,  extending 
from  the  bottom  to  the  top  of  the  chimney  ;  this  air  space 
connects  with  the  underground  chambers  and  with  the 
sewage  inlet  pipes,  and  at  a  suitable  height  up  also  with  the 
main  chimney  by  openings  in  the  wall,  so  that  noxious 
fumes  may  not  only  be  drawn  up  but  portion  of  them  also 
consumed.  Suitable  ducts  are  provided  for  conducting 
fresh  air  down  into  the  underground  chambers  both  above 
and  below  the  screening  floor.  The  invention  includes  an 
arrangement  for  preventing  clogging  at  the  connexion  of 
the  house  with  the  sewer  pipe  and  a  pan  for  reducing 
grease,  obtained  from  the  sewage,  by  means  of  waste  heat. 

— D.  A.  L. 


Improvements  in  and  relating  to  Preserving  Compounds  for 
Embalming  Purposes.  W.  P.  Thompson,  Liverpool, 
l'n >ni  J.  K.  Bate,  F.  W.  Owen,  and  J.  W.  Simcock, 
Detroit,  U.S.A.     Eng.  Pat.  13,046,  August  19,  1890.     id. 

Thk  body  to  be  preserved  is  placed,  without  any  preliminary 
preparation,  not  even  removal  of  clothes  if  human,  in  a 
chamber  and  exposed  to  fumes  produced  by  the  combustion 
of  a  mixture  containing : — three  parts  of  sulphur,  three  parts 
of  charcoal,  two  parts  of  borax,  two  parts  of  sodium 
chloride,  and  two  parts  of  calcium  chloride  all  powdered 
and  dry. 

According  to  the  patentees,  "  a  chemical  union  takes 
place  between  the  fumes  or  gases  thus  produced  and  the 
liquids  of  the  body,  producing  acids  which  arrest  present 
and  prevent  future  decomposition." — U.  A.  L. 


(C)— DISINFECTANTS. 

PATENTS. 

An  Improved  Means  of  Applying  Certain  Antiseptic 
Agents  to  Beer,  Wine,  or  other  Fermented  Drinks. 
A.  lioake  and  F.  G.  A.  Roberts,  Stratford.  Eng.  Pat. 
10.S45,  July  12,  1890.     4,/. 

See  under  XVII.,  page  1057. 


The  Manufacture  and  Production  of  a  New  Antiseptic. 
J.  Y.  Johnson,  London.  From  E.  Salomon,  Pari-,  France. 
Eng.  Pat.  13,488,  August  27,  1890.     4d. 

To  produce  a  non-poisonous  but  powerful  antiseptic  a 
solution  containing  from  1  gnu.  to  '05  grin,  of  mercuric 
chloride  per  litre  is  mixed  with  8  to  10  per  cent,  of  sodium 
chloride,  and  with  a  variable  proportion  of  a  sulphate  such 
as  zinc,  copper,  or  best  of  all  cadmium  sulphate,  tartaric 
acid  may  also  be  added.  The  accessory  constituents  are 
intended  to  contribute  emetic  properties  and  prevent 
poisoning  by  absorption. — 1).  A.  L. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

On  the  Qualitative  Determination  of  Mechanical  Wood- 
Pulp  in  Paper.  W.  Herzberg."  Mitt.  Konig.  tech. 
Versuchs.  1890,  132—140. 

See  under  XXIII., page  1068. 


On  the  Quality  of  Certain  Hand-Made  Papers.  W. 
Herzberg.  Mitt.  Konig.  tech.  Versuchs.  1890,  141 — 143. 
Differences  which  occur  in  the  tearing  length  and  elonga- 
tion at  fracture  in  testing  the  same  paper,  originate  partly 
in  inequalities  of  the  paper  itself,  partly  in  the  changes  of 
temperature  and  moisture  of  the  testing  room,  and  partly 
in  the  apparatus  used  for  the  tests  (see  Mitt.  Konig.  tech. 
Versuchs.  1887,  36,  and  1888,  78).  A  series  of  seven 
different  hand-made  papers  tested  at  the  beginning,  in  the 
middle,  and  at  the  end  of  the  manufacturing  process,  gives 
some  further  information  on  this  subject.  The  tests  were 
made  with  Wendler's  apparatus,  strips  of  180  x  5  mm. 
being  torn  in  both  directions  (live  across  and  five  along 
the  web)  for  each  test.  No  regular  changes  of  the  tearing 
length  and  elongation  at  fracture  have  been  found  in 
comparing  the  three  mentioned  stages  of  manufacture, 
and  the  variations  are  comparatively  small.  The  maximum 
differences  were  found  in  the  two  following  tests  : — 


Stages  in 
Manu- 
facture. 


Ash. 


Weight. 


Tearing  Length. 

Elongation  at  Fracture. 

Difference  from 
Total  Mean. 

Tempera- 
ture of 
Testing 
Room. 

Along    |    Across    j    Mwm_ 
Web.      ■    Web. 

Along 
Web. 

Across 
Web. 

Mean. 

Tearing 
Length. 

Elonga- 
tion at 
Fracture. 

Moisture 

of 
Testing 
Room. 


I. — Linex  Fibres,  Wood  Cellulose,  and  Cotton  Fibres. 


Beginning. 

Per  Cent. 
12-0 

Grm.Sq.M. 
252 

Km. 

2-98 

Km. 
2-16 

Km. 
257 

PerCent. 

VI 

PerCent. 

4-8 

PerCent. 
4-5 

PerCent. 

+  4'47 

Per  Cent. 
+  18-4 

°C. 
15-2 

PerCent. 
61) 

Middle .... 

12-0 

332 

2'63 

2-24 

2-M 

3'2 

35 

3-4 

-0-81 

-10-5 

16*1 

56 

End 

11-5 

315 

2'47 

2-26 

2-37 

31 

4-0 

3-6 

-366 

-  53 

n;-2 

58 

II. — Wood  Cellulose  and  a  small  Quantity  of  Mechanical  Wood  Pulp. 


Beginning. 

Per  Cent. 
15-3 

Grm.Sq.M. 
409 

Km. 
2-36 

Km. 

2-24 

Km. 
230 

Per  Cent. 

2-7 

PerCent. 
35 

PerCent. 
31 

PerCent. 
-  6-50 

PerCent. 
-  8-8 

°C. 
14-8 

PerCent. 

55 

Middle.... 

13-0 

365 

2-38 

1-97 

2-18 

3-1 

3'6 

3'4 

-11-38 

±  0 

16-7 

60 

6-8 

333 

3-01 

2-74 

2-89 

3-6 

3-7 

3-7 

+  17-48 

+  8-8 

162 

56 

No  satisfactory  explanation  is  given   for  the  remarkable  j   suggesting   the    paper   had    been    improperly  treated   with 

change   of   percentage   of   ash   in    the    second   sample,  no  china  claj-,  but  admitted  that  a  mistake  in  the  manufacture 

similar  differences  being  found  in  any  other  cases  of  the  is  not  impossible. — H.  S. 

whole  series.     The  manufacturer  tried  to  account  for  it  by  
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PATENTS. 

Improvements  in  the  Process  of  Manufacturing  Thin 
Sheets  of  IS'itro-Cellulose.  E.  N.  Todd.  Newark,  New 
Jersey,  U.S.A.      Eng.  Pat.  9315,  June  16,  1890.     id. 

Nitro-ckllulosf.  is  dissolved  in  a  mixture  of  acetate  of 
methyl,  aeetate  of  amyl,  fusel  oil,  and  oil  of  camphor,  with 
or  without  the  addition  of  solid  camphor.  Glass  plates  are 
suspended  from  the  top  in  a  vessel  fitted  with  a  cover  and 
provided  at  the  hottom  with  a  valve.  The  glass  plates 
being  in  position  the  solution  of  nitro-cellulose  is  run  in. 
After  remaining  some  time  to  allow  the  escape  of  air 
bubbles  the  solution  is  slowly  run  off,  leaving  a  thin  layer 
on  the  glass  plates  which  quickly  dries  as  a  thin  film  of 
transparent  celluloid.  When  thoroughly  dry  the  films 
are  stripped  from  the  sheets  of  glass  and  the  latter  are 
transferred  again  to  the  vessel. — E.  J.  B. 


Improvements  in  the  Preparation  or  Treatment  of  Paper 
for  Copying  Letters,  Documents,  and  the  like,  including 
such  as  are  done  with  a  Type-Writing  Machine,  and 
Improvements  in  Chemical  Compounds  or  Preparations 
therefor.  W.  Kogers,  Liverpool.  Eng.  l'at.  12,139, 
August  2,  1890.     id. 

Fob  press-copying  type-writing  the  inventor  used  a  mixture 
of  9  parts  of  methylated  spirit  and  1  part  of  glycerin  instead 
of  water.  When  type-writing  aud  ordinary  writing  are  to 
be  copied  at  the  same  time  he  used  a  mixture  of  the  above 
solution  with  what  is  known  as  Roger's  Copying  Preparation 
(Eng.  Pat.  14,274  of  188G),  together  with  the  addition  of 
one  or  other  of  the  following  chemicals  :  oxalate  of  potassium 
or  sodium,  sulphide  of  ammonium,  vanadate  of  ammonium, 
chromate  or  bichromate  of  potassium,  ferri-  or  ferrocyanide 
of  potassium,  gallic,  pyrogallic  or  tannic  acid.— E.  J.  15. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Iso-  and  Allo-Cinnamic  Acid.     C.  Liebermann.     Per.  23, 
2510—2516. 

Iso-cinxamic  acid  has  been  found  to  be  associated  with 
another  acid,  to  which  the  name  of  allo-cinnanuc  acid  is 
given,  in  the  acid  liquors  obtained  as  a  by-product  in  the 
manufacture  of  cocaine,  after  the  removal  of  the  insoluble 
acids  (this  Journal,  1890,  541).  The  two  acids  resemble 
each  other  closely,  but  differ  in  their  crystalline  form, 
melting  point,  and  solubility  in  petroleum  spirit.  This 
solvent  was  employed  for  separating  them,}  allo-cinnamic 
acid  being  the  less  soluble.  Analyses  of  the  new  acid  agree 
with  the  formula  C9Hs02,  i.e.,  with  its  being  an  isomer  of 
cinnamic  acid.  It  melts  at  68°  (iso-ciunamic  acid  melts  at 
57°)  and  crystallises  in  the  monocliuic  system. 

Several  of  the  salts  aud  properties  of  the  new  acid  are 
described  and  compared  with  the  corresponding  ones  of  the 
iso-compound. — C.  A.  K. 


Theoretical  Considerations  on  the  Truxillic  Acids. 

C.  Liebermann.     Ber.  23,  2516—2518. 

Voir  truxillic  acids  (di-cinnamic  acids)  have  been  described 

by  the  author,  all  of  which   he  regards  as  derivatives  of 

tetramethylene. 

The  formation  of  cinnamic  acid  by  the  distillation  of  the 
truxillic  acids  is  also  regarded  as  being  a  proof  of  their 
being  derived  from  tetramethylene.— C.  A.  K. 


The  Oxidation  of  Ecgonine.      G.  Liebermann.      Ber.  23, 
2518—2522. 

Einhorn  has  pointed  out  (this  Journal  1890,  890)  the 
near  relationship  existing  between  tropidine  and  ecgonine, 
since  anhydro-ecgonine  is  decomposed  by  heating  with 
hydrochloric  acid  to  280'  with  formation  of  tropidine. 

Should  this  constitution  for  anhydro-ecgonine  be  correct, 
then  the  author  regards  it  as  probable  that  ecgonine  itself  is 
tropiu-carhoxylic  acid,  with  the  carboxyl  group  in  the  side 
chain,  in  which  case  both  anhydro-ecgonine  and  ecgonine 
should  yield  when  oxidised  under  like  conditions  the  same 
oxidation  products.  The  author  has  studied  the  oxidation 
products  of  ecgonine  by  means  of  chromic  acid,  following 
Merling's  directions. — C.  A.  K. 


The  Formation  of  Lepidine  Derivatives  from  Quinene  and 
Cinchene.     W.  Koenigs.     Ber.  23,  2669 — 2079. 

Comstock  and  Koenigs  (this  Journal,  1885,  64)  have  shown 
the  relationship  of  quinine  and  conquiuine  CulI.^NX).,  to 
quinene  CjgH^NjO,  and  of  cinchoncnc  and  cinchonidine 
CjgHgjNjO  to  cinchene  C19H.,0No. 

Quinene,  cinchonine,  and  cinchene  are  now  studied  by 
the  author,  and  further  derivatives  are  prepared. 

Since  cinchonine  is  decomposed  by  concentrated  alkali 
with  the  formation  of  both  quinoline  and  lepidine  it  would 
be  expected  that  quinine  would  yield  para-methoxylepidine 
in  conjunction  with  the  para-methoxyquinoline  which  is 
known  to  be  formed  under  the  same  conditions.  In  fact 
Krakau  (this  Journal,  1885,  688)  has  shown  that  when  the 
cinchona  alkaloids  are  heated  with  caustic  potash  to  200' 
in  a  current  of  superheated  steam  a  base  is  formed  whose 
hydrate  melts  at  52'.  The  author  has  repeated  this 
experiment  and  finds  the  base  to  be  para-methoxylepidine, 
identical  in  all  its  properties  with  the  base  obtained  from 
quinene. 

It  is  found  not  improbable  that  the  carbon  atoms  attached 
to  the  quinoline  residue  in  quinene  aud  cinchene  are  doubly 
linked,  thus : — C9H6N  —  CH  =  C'H — and  that  in  quinine 
and  cinchonine  these  carbon  atoms  are  attached  both  to  a 
hydrogen  atom  and  to  a  hydroxyl  group,  which  would 
account  for  the  greater  difficulty  with  which  they  are 
decomposed  when  compared  with  their  "anhydro  bases," 
quinene  and  cinchene  (see  also  this  Journal,  1887,  146  and 
736.)— C.  A.  K. 


Substitution    Products  of  Lepidine.       A.    Busch    and    W, 
Koenigs.     Ber.  23,  2679—2688. 

The  following  derivatives  of  lepidine  have  been  prepared: — 
Para-lepidine  sulphonic  acid,  Henzylidene-lepidine 
sulphonic  acid,  Para-hydro.vylepidine,  aud  Para-amido- 
lepidine. 

Lepidine  is  treated  with  a  mixture  of  fuming  nitric  and 
sulphuric  acids  in  the  cold,  ami  the  nitro-compound  formed, 
crystallised  from  hot  alcohol.  It  is  colourless  and  melts  at 
126° — 127°.  Other  products  appear  to  be  formed  in  the 
reaction. — C.  A.  K. 


Crystalline  Veratrine.     V.  B.  Alliens.     Ber.  23,  2700 — 
2707. 

The  material  for  the  following  experiments  was  obtained 
from  Merck  of  Darmstadt,  the  identity  of  the  veratrine 
itself  being  established  by  an  analysis  of  its  gold  double 
chloride,  which  gave  values  corresponding  with  the  formula 
('r.H^N'Oa.HCl.AuCI,.  The  double  salt,  when  dried  at 
100°,  melts,  with  decomposition,  at  182°.  The  mercuric 
chloride  double  salt  can  also  be  obtained  crystalline  from 
alcoholic  solution.  It  melts  and  decomposes  at  172'.  When 
an  aqueous  solution  of  picric  acid  is  added  to  an  alcoholic 
solution  of  veratrine  hydrochloride,  crystals  of  the  picrate 
separate  on  standing.  These  are  very  stable,  and  only 
begin  to  decompose  at  228'.  All  these  salts  are  very 
difficultly  soluble  in  water  and  fairly  readily  soluble  iu 
alcohol. 
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With  platinum  chloride,  veratrine  hydrochloride  forms 
an  amorphous  precipitate,  which  dissolves  iu  alcohol,  but  is 
decomposed  by  water. 

Veratrine,  when  treated  with  bromine  water,  readily  takes 
up  4  molecules  of  the  halogen,  to  form  a  tetra-brom-addition 
product,  C12HMNO,,Br1,  an  amorphous  yellow  powder  in- 
soluble in  water,  soluble  in  alcohol,  ether,  &c.  This  body 
is  easily  decomposed  by  dilute  alkali  to  form  a  dibromo- 
addition  product,  C:J2H4,N09rJr2,  also  an  amorphous  body. 
Substitution  products  appear  also  to  be  formed  when 
veratrine  is  treated  with  bromine,  but  were  not  isolated. 
Aqueous  caustic  potash,  baryta  water,  ammonia,  and  even 
water  in  a  closed  tube  at  200°,  all  decompose  veratrine 
more  or  less  completely  into  angelic  acid,  C5H802,  and  a 
base  which  appears  to  have  the  composition  C.:7H43NOs. 
The  latter  is  probably  identical  with  the  so-called  "  cevin," 
and  differs  very  litte  from  "  ceirdine,"  the  bases  obtained 
by  Wright  and  Luff  and  by  Bosetti  respectively,  in 
decomposing  veratrine  by  means  of  alkali. 

By  heating  veratrine  with  concentrated  hydrochloric  acid, 
tiglic  acid,  CH3-CH  =  C.(CH;l).C().OH,  is  obtained, 
together  with  a  basic  substance  of  unknown  composition. 
Oxidising  agents  act  very  energetically  upon  the  alkaloid  ; 
nitric  acid  decomposes  it  completely.  With  potassium 
permanganate,  acetic  and  oxalic  acids  result,  whilst  chromic 
acid  yields  carbon  dioxide  and  acetaldehyde.  When 
subjected  to  dry  distillation,  tiglic  acid  and  /3-picoliue 
are  formed,  whilst  when  heated  with  lime  /3-picolin,  a 
secondary  base,  /3-pipecoline,  CcH1;t\,  and  ieo-butane  appear 
to  result C.  A.  K. 


On  Strychnine.     J.  Tafel.     Ber.  23,  2731—2739. 

Twenty  years  ago  Stahlscbmidt  found  (Pogg.  Ann.  108, 
513)  that  methyl  iodide  forms  with  strychnine  an  addition 
product  from  which  may  be  obtained  the  base  methyl- 
strychnine.  The  author  has  undertaken  an  examination  of 
this  compound  and  of  its  further  derivatives,  with  a  view 
to  ascertaining  the  constitution  of  strychnine.  The  stryeh- 
nine-methyliodide  Stahlschmidt  looked  upon  as  a  hydriodide, 
viz.j  C^H^NjOj. HI,  although  it  is  unacted  on  by  potash. 
Strychnine-methyliodide  has  the  true  character  of  an 
ammonium  iodide,  it  possesses  a  neutral  reaction,  and  gives, 
in  aqueous  solution  with  silver  oxide,  an  alkaline  base. 
This  base,  when  neutralised  with  hydriodic  acid,  gives  the 
methyl  iodide  again.  It  is,  without  doubt,  the  ammonium 
hydroxide  corresponding  to  the  strychnine-methyliodide. 

By  molecular  change  from  this  ammonium  base,  methyl- 
strychnine  is  obtained. 

Methyl-strychnine  unites  at  ordinary  temperatures  with 
methyl  iodide,  forming  a  methyl  iodide,  C^H^N./},!,  which 
with  silver  oxide  gives  an  alkaline  substance,  but  as 
secondary  product  a  beautifully  crystalline  neutral  body  of 
the  formula  C.;:,H2sN„0;1.  This  the  author  calls  dimethyl- 
strychnine.  It  forms  salts,  which  monomethyl-strychiiine 
does  not  do. 

Dimethyl-strychnine  further  unites  with  methyl  iodide, 
giving  a  product  of  the  composition  C^H^N^I.  This 
product  is  a  true  methyl  iodide,  giving  an  alkaline  basic 
substance  on  treatment  with  silver  oxide  ;  all  attempts  at 
isolation  proved  fruitless,  however,  strychnine  itself  being 
always  re-formed — 

C^H^NoOjCOH)  =  02:lH.,8N.X):t  +  CH3OH 

The  author  lias  also  undertaken  an  examination  of  the 
hydrate  of  strjchnine. 

Gal  and  Etard  (Bull.  Soc.  Chim.  31,  98)  obtained  a 
compound,  C;1HMN;04,  by  heating  strychnine  with  baryta 
water  in  a  closed  tube  at  130° — 140°  ;  this  compound  they 
called  dihydro-strychnine.  Loebisch  and.Schoop  (Monatsh. 
7,  83),  by  the  action  of  alcoholic  sodium  hydrate  on 
strychnine,  obtained  a  compound  which  they  called 
"■  strychuol."  This,  from  the  present  memoir,  appears  to 
differ  from  the  preceding  compound  by  the  elements  of 
water.  Hence,  the  former  substance  is  termed  here 
strychnine  dihydrate,  the  latter  strychnine  monohydrate. 

The  soda  salt  of  strychnine  dihydrate  by  the  action  of 
methyl  iodide  gives  the  methyl  iodide  of  a  tetramethyl- 
strychnine  dihydrate. — T.  L.  B. 


Tropidine.  A.  Einhorn.  Ber.  23,  2889—2894. 
Trui-idine,  when  treated  with  an  aqueous  solution  of 
uypochlorous  acid,  yields  two  products,  which  can  be 
separated  by  virtue  of  their  different  solubilities  in  a 
mixture  of  alcohol  (2  parts)  and  water  (3  parts).  The 
more  soluble  of  these  melts  at  108° — 109°,  and  appears  to 
have  the  composition  CsH1:1N(HCIO).,.  The  less  soluble 
body  was  only  obtained  in  small  quantity,  and  no  analysis 
is  given ;  it  melts  at  138°.  Further  investigations  on  the 
decomposition  products  of  this  body  are  delayed  by  the 
author,  owing  to  the  publication  of  Ladenburg's  work  on 
allied  subjects  (Ber.  23,  1780  and  2225).— C.  A.  K. 


Contribution  to  the  Knoir/edye  of  Papaveroline.  K.  Krauss. 
Monatsh.  11,  350—362. 

Papaveroline  is  prepared  by  heating  30grms.  of  papaverine 
and  250  grins,  of  hydriodic  acid  (sp.  gr.  1  ■  96)  for  10 — 11 
hours.  On  cooling,  the  hydriodide  of  the  base  crystallises 
out,  and  is  purified  by  reerystallisation  from  water.  The 
free  base  is  obtained  by  adding  a  solution  of  sodium  bi- 
carbonate saturated  with  carbon  dioxide  to  a  cold  saturated 
solution  of  the  hydriodide.  The  base  is  precipitated  as  a 
white  crystalline  powder.  It  has  a  composition  expressed 
by  the  formula  C16HuN04 . 2  H20.  It  contains  four  hydroxyl 
groups  and  is  consequently  a  very  feeble  base,  being 
precipitated  from  solutions  of  its  salts  by  sodium  acetate. 

The  base  is  easily  soluble  in  dilute  mineral  acids  and 
oxalic  acid  and  also  in  acetic  acid  and  glycerol,  even  if 
somewhat  dilute.  It  is  fairly  easily  soluble  iu  alcohol, 
especially  in  warming.  It  is  but  slightly  soluble  in  ether 
and  chloroform  and  insoluble  iu  benzene,  petroleum  spirit, 
and  water.  A  weak  alcoholic  solution  gives  a  fine  blue 
colouration  with  a  little  potash,  and  with  an  excess  of  the 
latter  a  dark  reddish-violet  colouration  ;  addition  of  hydro- 
chloric acid  causes  the  colour  to  become  brown  and  potash 
again  converts  this  into  blue. 

The  author  has  also  investigated  the  products  of  the 
distillation  of  the  base  with  zinc  ;  he  obtained  a-methyl-iso- 
quinoline  and  another  base  which  he  was  not  able  to  identify 
with  certainty. — A.  L.  S. 


A  Double  Salt  of  Cocaine.  W.  lliiller.  Pharni.  Zeit. 
35,  522. 
On  mixing  fairly  concentrated  solutions  of  mercuric  chloride 
and  cocaine  hydrochloride,  the  double  salt  C'1;I1  ,,X<  >,, 
HCI,  HgC'lj,  2  H.,( )  separates  as  a  bulky  precipitate,  having 
a  fine  crystalline  appearance  after  washing,  and  drying  iu 
the  desiccator.  It  melts  at  124°  C.  to  a  clear  colourless 
liquid,  which  solidifies  on  cooling  to  an  opaque  mass.  It 
has  a  distinct  metallic  taste  characteristic  of  mercury  com- 
pounds, perceptible  in  spite  of  the  anaesthetic  action  of  the 
cocaine  on  the  tongue. — B.  B. 


The  Preparation  and  Properties  of  Aricine.     H.  Moissau 

and  E.  Landrin.  Bull.  Soc.  Chim.  [3],  4,  257 — 200. 
Aricine  was  first  prepared  and  described  by  Pelletier  and 
Coriol,  who  obtained  it  from  a  hark  bearing  the  name  of 
"  Quinquina  de  Cusco  "  or  "  Arica  bark."  Since  then  the 
alkaloid  has  been  examined  by  various  observers.  The 
bark  employed  by  the  authors  was  of  a  grey  colour  externally 
and  reddish  inside.  It  contained  neither  quinine  nor 
cinchoniue,  and  was  particularly  rich  in  aricine,  of  which  it 
contained  3 — 3-5  per  cent.  The  method  adopted  for 
extracting  the  alkaloid  was  as  follows  . — One  kilo,  of  the 
coarsely  powdered  bark  is  mixed  with  100  grnis.  of  lime-  and 
100  grins,  of  soda  lye  at  40°,  the  mixture  being  evaporated 
almost  to  dryness  on  the  water-bath.  The  residue  is 
continuously  shaken  for  half  an  hour  with  4  litres  of  ether. 
The  ether  is  decanted  and  shaken  for  a  short  time  with 
100  gnus,  of  sulphuric  acid  (1  in  10)  and  60  cc.  of  water. 
Insoluble  aricine  sulphate  separates  as  a  yellowish  cheesy 
mass.  The  ether  is  decanted,  being  employed  to  extract  a 
further  quantity  of  alkaloid  from  the  bark.  The  ethereal 
extract  is  treated  with  sulphuric  acid  as  before,  and  so  on, 
the  operation  being  repeated  about  six   time.     The    aricine 
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sulphate  is  separated  from  the  united  acid  liquids  by 
tiltration.  The  clear  filtrate  gives  with  caustic  soda  a  ' 
precipitate  of  an  unerystallisable  alkaloid  which  will  be 
referred  to  at  some  future  time.  To  obtain  the  aricine  in  a 
state  of  purity,  150  grins,  of  the  crude  sulphate  are  dissolved 
in  5  litres  of  boiling  water,  and  ammonia  is  added  until  the 
base  is  completely  precipitated.  115  firms,  of  a  viscous 
mass  are  thus  obtained  which  solidities  on  cooling  to  a 
friable  substance  resembling  resin.  The  precipitate  is 
powdered  and  dissolved  in  boiling  alcohol  at  the  rate  of 
100  grins,  per  litre.  On  cooling  the  aricine  crystallises  out. 
The  operation  is  repeated  until  the  crystals  are  colourless. 

Aricine  forms  beautiful  transparent  crystals,  5 — 8  mm.  in 
length,  which  on  exposure  to  sunlight  assume  after  some 
time  a  slight  yellow  tinge.  If  the  crystals  be  not  quite 
pure  the  colouration  is  rapidly  produced.  Aricine  is 
insoluble  in  water;  at  15~  C,  one  litre  of  alcohol  dissolves 
10  gnus,  and  at  the  boiling  point,  90  grms.  Ether  takes 
up  30 grins,  per  litre  at  15°  C.  Aricine  melts  at  188° — 189°C. 
lt>  specific  rotatory  power  in  alcoholic  solution  (alcohol  of 
95  per  cent.)  was  found  to  be  (u)D  =  —  58°  18'  at  16-6° C, 
the  solution  containing  about  0'8  grm.  per  100  ce.  In 
alcoholic  hydrochloric  acid  solution  aricine  has  the  specific 
rotatory  power  (a)„  =  —  14°  30'. 

The  melting  point  and  optical  activity  serve  to  differentiate 
aricine  from  cusconine,  with  which  it  is  isomeric. — H.  T.  1'. 


The   Manufacture  of  Commercial  Hydrogen   Dioxide  am! 
its    Applications.      A.   Hourgougnon.     ,1.  Amcr.  Cheni. 
Soc.  12,  6-1—69. 
The  author  describes  the  following  method  for  the  produc- 
tion of  hydrogen  peroxide  on  a  commercial  scale.     The  first 
step,   and   a   very   important  one,  is   the  hydration   of  the 
barium  peroxide,  which  is  effected  by  pouring  the  powdered 
substance  into  a  cylindrical  stone  pot  half  full  of  water,  and 
stirring  the  mixture  with   a    wooden   spatula   occasionally 
during  three  or  four  hours,  when  the  barium  peroxide  forms 
a  thick,  perfectly  white  and  smooth,  pasty  mass  resembling 
white   clay   mixed   with   water.      While   the   hydration    is 
progressing,   a  mixture  of  water  and  hydrofluoric  acid  is 
made  in  a  vessel  lined  with  sheet  lead  and  surrounded  with 
iced    water    so  as    to    keep    the    temperature    of    the    acid 
mixture  below  10°  C.     The  hydrated   barium    peroxide    is 
then  added  in  portions  of  three  to  four  pounds  at  a  time  to 
the  acid  mixture,  stirring  all  the  time  to  mix  the  contents  of 
the  vessel  thoroughly.     All  the  barium  is  transferred  to  the 
acidulated   water   in   about   two   hours,  and    the   agitation 
continued  for  four  hours.     If  the   operation   has  been  well 
conducted    all    the    barium  peroxide    is    transformed    into 
fluoride,  which  falls   to    the  bottom   of  the   vessel.      When 
this  precipitate    is  well    settled    the    supernatant    liquid    is 
decanted  iuto  a  vessel  similar  to  the  one  used  for  its  produc- 
tion, and  also  surrounded  by    ice-water.     The   clear  liquid 
contains  an  excess  of  acid  and  impurities  derived  from  the 
materials    employed,   consistiug   chiefly   of    ferric    oxide, 
alumina,  and  manganese  oxide,  which   must  be  removed  to 
insure  the  keeping  properties   of  the  product.     To  this  end 
small  quantities    of  hydrated    barium   peroxide   are    added 
with  stirring  to   the   cold  solution  until  the   last  traces  of 
acid   are   saturated,  when   the   appearance  of   the  solution 
suddenly  changes  from  a  bright  yellow  to   a  greyish  colour, 
and  the  impurities  separate  and  collect  at  the  surface  of  the 
liquid.     Without  losing  time  the  liquid   is  filtered  through  a 
cheese  cloth  stretched  on  a  frame,  and  received  in  a  vessel 
which    contains  a    small    quantity  of  dilute   sulphuric  acid 
(one  part  acid   to    eight  parts  water).     This  tiltration   must 
be  quickly  done.     As  long  as   the   solution  is  alkaline  there 
is  great  danger  of  decomposition  anil  loss  of  oxygen.     If  the 
liquid  is  thrown    upon    the  filter  the   latter  will   be  quickly 
clogged,  the  filtration  stopped,   and  the   hydrogen  peroxide 
will  rapidly  decompose,    emitting  large    bubbles  of  oxygeu 
with    a    hissing   noise;    but   as   the  precipitated   impurities 
collect  first  on  the  top  of  the  liquid  the  solution  is  syphoned 
from    below    these    impurities,    and    it    filters    quickly   and 
satisfactorily.     The  filtered  liquid   is  tested  for  barium  and 
sulphuric  acid  is  added  until  all  is  removed.     The  liquid  is 
left  over  night,  the  precipitate   of  barium   sulphate  settles, 


and  the  perfectly  clear  and  colourless  solution  is  ready  for 
the  market.  All  the  precipitates  are  separated  by  pressure 
from  the  liquid  they  contain,  which  is  added  to  the  water 
employed  in  the  next  operation.  Nearly  40  gallons  of 
hydrogen  peroxide  were  produced  at  the  following  cost: — 

Dollars. 
BO  U>.  barium  peroxide  at  25  cents  .. .  lo'Oo 
'25  in.  hydrofluoric  acid  at  is  cents  ...  4'5t> 
Ice 0-50 
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The    method    recommended    by    Thomsen    consists    in 

dissolving  the  barium  dioxide  in  dilute  nitric  acid,  whereby 
a  large  amount  of  the  barium  becomes  precipitated  as 
nitrate,  from  which  barium  peroxide  can  be  recovered  by 
ignition  ;  the  small  quantity  of  barium  remaining  in  solution 
is  removed  by  addition  of  sulphuric  acid.  The  barium 
peroxide  may  also  be  suspended  in  water  and  decomposed 
by  a  stream  of  carbonic  acid,  which  produces  a  very  pure 
solution  of  hydrogen  peroxide,  but  too  weak  for  industrial 
applications. — G.  II.  li. 


On  the  Preparation  of  Thiophen.     I,.  11.  Friedburg.     J. 

Amer.  Chem.  Soc.  12,  83 — 90. 
The  author  gives  full  details  of  the  method  of  preparation 
of  thiopheu  by  Volhard  and  Krdmann's  method  (Her.  18, 
454)  from  sodium  succinate  and  phosphorus  trisulphide. 
The  sodium  succinate  was  prepared  from  succinic  acid  and 
sodium  carbonate  and  dehydrated  at  110°;  the  phosphorus 
trisulphide  was  got  by  heating  the  mixture  of  phosphorus 
and  sulphur  in  a  porcelain  crucible,  small  portions  being 
added  at  intervals  after  the  first  portion  had  been  ignited. 

To  prepare  the  thiophen,  155  grms.  of  sodium  succinate 
and  310  gnus,  of  well  crushed  phosphorus  trisulphide 
were  distilled  from  a  3-litre  tubulated  retort,  heated  over 
the  free  flame.  The  distillate  was  redistilled  from  the 
water-bath,  washed  with  sodium  hydrate,  dried  over  metallic 
sodium  and  redistilled.  150  grms.  of  pure  thiophen  were 
obtained  from  610  grms.  of  sodium  succinate  and  12800 
grms.  of  phosphorus  trisulphide.  It  was  found  advisable 
to  prepare  several  lots  of  thiophen  before  subjecting  them 
to  the  final  purification,  on  account  of  the  mechanical  loss 
that  takes  place  iu  the  latter  process. 

The  residue  in  the  retort  evolves  sulphuretted  hydrogen 
on  the  addition  of  water,  and  appears  to  contain  either 
phosphorus  acid  or  phosphites  or  both. — C.  A.  K. 


Is  Saccharine  Innocuous .'     Chem.  Zeit.   Rep.  14,    189 — 

207. 

Fahlberg,  List  and  Co.,  publish  from  time  to  time  the 
opinion  of  numerous  authorities  on  this  subject.  One  of 
the  first  medical  men  in  Austria  has  stated  that  saccharine 
does  not  appear  to  be  injurious  either  to  healthy  or  to  sick 
persons,  even  when  administered  in  considerable  quantities. 
Professors  Javorsky  and  Kosen/weig  have  come  to  the 
conclusion  that  a  daily  dose  of  100  grms.  has  no  disturbing 
effect  on  the  orgaus  of  sense,  the  nervous  system,  the 
circulation,  or  the  respiratory  or  urinary  organs.  In  the 
digestive  organs  any  dose  above  25  grms.  per  day  causes 
irregularities.  Larger  doses  produce  diarrhoea,  hut  less  so 
thau  au  equal  weight  of  common  salt  would  do.  Acute 
diseases  do  not  seem  to  be  affected  in  any  way  by  sacchariue. 
It  does  not  reduce  the  appetite.  The  saliva  does  no!  absorb 
it,  but  the  uriue  contains  almost  the  total  quantity  taken 
after  about  half  an  hour.  The  yearly  consumption  of  the 
sodium  salt  of  saccharine  per  head  might  be  taken  at 
109 — 172  gnus. ;  the  action  of  this  quantity  on  the  functions 
of  the  body  must  be  practically  nil,  and  very  small  indeed 
00  the  digestive  organs,  much  less  so,  at  least,  thau  the  spices 
usually  employed.  In  certain  diseases,  such  as  diabetes 
mellitus,  obesity,  cancer  of  the  stomach,  &c,  the  new 
Bweetening  agent  is  warmly  recommended. — A.  1!. 
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Report  on  Compounded  Medicines,  Gums,  and  Resins. 
Report  of  the  Central  Laboratory  of  the  Italian  Customs 
Department,  188G— 1889,  352—356. 

c  (iMi.ii  miki)  medicines  are  subject  to  a  duty  of  120  lire  per 
quintal,  and  are  defined  in  a  note  as  follows :  "Medicinal 
drugs  mixed  together  or  mixed  with  pulps,  sugars,  extracts. 
whether  moist  or  dissolved  with  syrups,  mucilages,  spirits, 
.\:.\,  or  when  such  mixtures  are  found  in  the  form  of  powder 
or  dried  paste,  or  when  they  are  soft  or  in  the  liquid  state. 
Among  compounded  medicines  shall  likewise  he  reckoned 
artificial  balsams  and  effervescing  citrates  of  magnesia  and 
lithia. 

The  following  cases,  among  others,  are  specially  cited  : 
A  liquid  declared  as  "  sweetened  spirit  "  was  found  to  contain 
besides  alcohol  and  sugar,  a  considerable  quantity  of  extract 
of  quinine  and  quassia,  coloured  brown  with  caramel  and 
Savoured  with  orange  essence.  It  was  classified  under  the 
title  in  the  tariff  report  "  of  stomachic  and  pharmaceutical 
elixirs  of  every  sort."  A  sample  declared  as  chrome  iron- 
stone was  found  to  be  nothing  but  reduced  iron,  which  is 
specially  mentioned  in  the  report. 

In  the  ease  of  sulphonal  a  Ministerial  decree  decided 
(( letober  28,  1888)  that  this  substance  is  to  be  classed 
with  chloral  hydrate  under  the  category  of  "  compounded 
medicines  not  specified"  (with alcohol  as  a  basis).  Ichthyol 
and  its  preparations  were  classed  by  a  decree  (December  1:5, 
1888)  in  the  same  category ;  similar  decrees  were  issui  d 
regarding  malt  extract  (Gesundheitsbier)  and  pepsin  witli 
hydrochloric  acid  (April  6,   1889).— V.  H.  V. 


lleport  on  Perfumer./.     Keport  of  the  Central  Laboratory  of 
the  Italian  Customs  Department,  366 — 367. 

Is  the  tariff  report  perfumery  is  classed  as  alcoholic  and 
non-alcoholic,  the  former  paying,  besides  the  tax  of  100  lire 
per  quintal,  the  surcharge  on  the  alcohol  contained  therein. 
Among  substances  specially  mentioned  are  a  sample, declared 
as  common  soap,  but  recognised  as  a  perfumed  fat  contain- 
ing sandstone,  another  as  fatty  perfumery,  recognised  as 
alcoholic  perfumery,  containing  brilliantine. — V.  H.  V. 


PATENTS. 


Improvements  in  tlie  Treatment  of  the  Disulphones  for 
Medicinal  Purposes.  G.  Lunan,  Edinburgh.  Eng.  Pat. 
18,434,  November  19, 1889.     id. 

The  disulphones  (sulphonal,  trional,  tetranal,  Sec.)  are 
dissolved  in  chloroform,  ether,  &c,  and  the  dissolved  drug 
separated  in  an  amorphous  condition  either  by  precipitation 
with  water  or  by  evaporating  off  the  solvent.  The  drugs 
thus  prepared,  or  whilst  still  in  solution,  are  acted  on  by  an 
oleaginous  solvent  such  as  olive  oil,  castor  oil,  hydrocarbon 
oil,  or  jellies,  whereby  they  are  obtained  in  a  more  soluble- 
form  and  one  in  which  they  possess  an  improved  physio- 
logical action.  This  may  be  done  enclosed  in  a  flexible 
gelatin  capsule  or  other  suitable  material. — C.  A.  K. 


Improvements  in  the  Manufacture  of  Tetrachloride  of 
Carbon.  \V.  H.  Lever,  J.  D.  Lever,  and  E.  J.  Scott. 
Port  Sunlight.  Eng.  Pat.  18,990,  November  26,  1S89.    6d. 

Dry  chlorine  is  passed  slowly  aud  in  a  fine  stream  into 
carbon  bisulphide,  in  which  is  dissoved  from  2 — 12  per 
cent,  of  its  weight  of  iodine,  the  following  reaction  taking 
place,  CS.:  +  3  CL  =  CCf,  +  SXT:,  the  iodine  acting  as  a 
carrier  of  chlorine.  When  the  original  volume  of  the 
carbon  bisulphide  has  increased  threefold  the  product  is 
slowly  distilled,  the  tetrachloride  coming  over  first  and  the 
sulphur  chloride  remaining  behind.  The  former  is  refrac- 
tionated,  washed  with  alkali,  and  redistilled.  The  iodine  is 
recovered  from  the  alkaline  washings.  Bromine  and  penta- 
chloride  of  antimony  can  be  substituted  for  the  iodine,  but 
are  less  efficacious. — C.  A.  K. 


XXII.-EXPLOSIVES,  MATCHES.  Etc. 

-Determinations  of  the  Filing  Points  of  Various  Explosives. 

C.  E.  Muuroe.  J.  Amer.  Chem.  Soc.  12,  57 — 64. 
For  this  purpose  an  apparatus,  devised  by  Horsley,  was 
used,  which  consisted  of  an  iron  stand  with  a  ring  support 
holding  a  hemispherical  iron  vessel,  in  which  paraffin  or  tin 
was  put.  Above  this  was  another  movable  support,  from 
which  a  thermometer  was  suspended  aud  so  adjusted  that 
its  bulb  was  immersed  in  molten  material  in  the  iron  vessel. 
A  thin  copper  cartridge  case,  |  in.  in  diameter  and  1J,  in. 
long,  was  suspended  over  the  bath  by  means  of  a  triangle 
so  that  the  end  of  the  case  was  1  in.  below  the  surface  of 
the  liquid.  On  beginning  the  experiment,  the  material  in 
the  bath  was  heated  to  just  above  the  melting  point,  the 
thermometer  was  inserted  in  it.  and  a  minute  quantity  of 
the  explosive  was  placid  in  the  bottom  of  the  cartridge 
case.  The  temperature  marked  by  the  thermometer  was 
Doted  as  the  initial  temperature,  the  cartridge  case  con- 
taining the  explosive  was  inserted  in  the  bath,  and  the 
temperature  quickly  raised  until  the  explosive  flashed  off 
or  exploded,  when  the  temperature  marked  by  the  thermo- 
meter was  again  noted  as  the  .firing  point.  The  tables 
given  show  the  results  of  about  six  experiments  with  each 
explosive.  The  initial  temperatures  range  from  65°  to  280  C. 
in  some  cases,  but  as  the  firing  points  remain  fairly  constant, 
only  the  extremes  of  the  latter  are  quoted  in  the  following 
table  : — 


Description  of  Explosive. 


Firing  Point  in  "  C. 


Compressed  military  gun-cotton. 
Air-dried  military  gun-cotton... 

Gun-cotton  dried  at  65°  C 

Air-dried  collodion  sun-cotton  .. 

Air-dried  gun-cotton 

Hydro-nitrocellulose 

N  il  roglycerin 

Kieselghur  dynamite,  No.  1 

Explosive  gelatin 

Explosive  gelatin,  camphorated  . 

Mercury  fulminate 

Gunpowder 

Hill's  picric  powder 

Forcite,  Xo.  1 

Atlas  powder,  75  per  cent 

Emmensite,  No.  1 

Emmensite,  Xo.  2 

Emmensite,  Xo.  5 


179-18G 

Is:'.    -180 

17 
154     161 
136—141 
186—191 

193—195 

201— 213 
£03  205 
197  200 
203—209 
174—182 
175     181 

273-2-; 
273—290 

lsi--Jl.il 
175—185 

1G7—  IS  I 

211.7—217 
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PATENTS. 

Improvements  in  or  connected  with  Wax  Matches. 
P.  Molyneux,  London.  Eng.  Pat.  10,028,  October  11, 
1889.    'lil 

Tm    material  for  tin-  stems  of  the  matches  is   made  b\ 

forcing  a  m;is-  of  some  fibrous  pulp,  such  as  Swedish  wood 
pulp  and  paraffin  mixed  with  a  small  quantity  of  stearin, 
ami  rendered  plastic  by  heat,  through  a  jet  or  orifice,  whence 

it  issues  in  the  form  of  a  long  thin  rod,  which  becomes  hard 
on  cooling,  and  is  afterwards  cut  into  suitable  lengths  and 
dipped  in  the  usual  waj  .  I  )r  the  wood  pulp  may  be  rendered 
plastic  by  mixing  it  with  one  of  the  lighter  petroleum  spirits, 
and  formed  into  a  rod  a-  before,  anil  then  passed  through  a 
bath  of  melted  paraffin  and  stearin. — W.  M. 


Improvements  in  1'lanl  for  Burning  Special  Charcoal  for 
the  Manufacture  of  Gunpowder.  J.  S.  Taylor  and 
S.  W.  Chalien,  Birmingham.  Eug.  Pat.  16,426"  October 
18,  1889.     8d. 

The  improvements  consist  in  constructing  the  revolving 
drum,  which  contains  the  wood  to  be   carbonised,  and   the 

lower  part  of  which  is  in  a  furnace,  with  hollow  trunnions, 
or  with  a  hollow  shaft  which  passes  right  through  the  centre 
of  the  drum,  and  which  is  perforated.  The  gases  which  are 
given  off  during  the  carbonisation  of  the  wood  escape  by  the 
hollow  trunnions  or  shaft,  and  are  led  into  the  furnace, 
■where  the}'  are  consumed,  and  thus  effect  a  saving  in  the 
main  supply  of  fuel.  The  shaft  is  attached  to  the  cylinder 
or  drum  in  such  a  way  that  when  the  latter  burns  out  it  can 
easily  be  removed  and  a  new  one  substituted  for  it. — W.  M. 


Improvements  in  Plant  for  Prepating  Gunpowder  Carbon, 
consisting  in  the  Application  of  Gaseous  or  Liquid  Fuel 
tu  Heat  the  Carbonising  Vessel.  .1.  S.  Taylor  and  8.  W. 
Chalien,  Birmingham.  Eng.  Pat.  16,629*,  October  22, 
1889.     8rf. 

In  this  patent  "any  ordinary  well-known  system  of  furnace 
suitable  for  burning  liquid  or  gaseous  fuel  "  is  employed  in 
conjunction  with  the  patentee's  improved  method  of  sup- 
plementing the  fuel  by  conducting  the  gases  evolved  from 
the  material  during  its  carbonisation  (see  Eng.  Pat.  16,426, 
preceding  abstract),  into  the  fire  chamber.  Drawings 
accompany  the  specification. — W.  M. 


Improvements  in  or  appertaining  to  Explosive  Compounds. 
\\  .  P.  Thompson,  Liverpool.  From  S.  1).  Smolianinoff, 
Washington, U.S.A.     Eng.Pat.  11,018,  July  lo,  1890.   4i/. 

Tin:   object   of    this    invention    is   to    render     nitroglycerin 
insensitive  to  concussion. 

An  alcohol,  preferably  methyl  alcohol,  is  added  lo  nitro- 
glycerin in  the  proportiou  of  one  volume  of  alcohol  to 
three  volumes  of  nitroglycerin.  The  union  is  facilitated  bv 
slightly  heating  the  nitroglycerin.  Or  one  volums  of  "acetic 
ether  of  glj  cerin  "  is  added  to  three  volumes  of  nitroglycerin. 
The  resulting  compound  may  be  mixed  with  the  usual 
nls,  and  can  be  exploded  by  a  fulminate. — W.  M. 


An  Apparatus  for  Nitrifying  Cotton.  Cellulose,  Straw, 
and  similar  Material.  E.  Miiller,  Cologne,  Germany. 
Eng.  Pat.  8843,  June  7,  1890.     6d. 

The  material  is  treated  with  acid  in  a  vessel  provided  with  a 
perforated  false  bottom.  This  vessels  is  kept  cool  by  a 
water-jacket.  A  pipe  leads  from  below  the  perforated 
bottom  to  an  acid  reservoir,  which  is  in  connexion  with  a 
vacuum  pump.  When  the  process  of  nitration  is  ended, 
communication  is  established  between  the  vacuum  pump, 
reservoir,  and  nitrating  vessel;  the  acid  is  thus  all  removed 
from  the  cellulose,  &c.  by  suction,  and  drawn  into  the 
reservoir,  from  whence  it  can  be  allowed  to  flow  back  into 
the  nitrating  vessel,  after  the  material  has  been  removed 
from  it,  for  another  operation. — \V.  M. 


Improved  Vacuum  Urging  Apparatus  for  Explosive 
Substances.  11.. I.  Baddan,  London.  From  J.  H.  Voelkel, 
Breslau,  Germany.    Eng.Pat.  U,74j,July  26,  1890.    lit/. 

Ai  on  mini,  to  this  invention  the  explosive  material  is  dried 
in  vacuo.  The  apparatus  consists  essentially  of  a  diving 
chamber  and  an  expansion  chamber  which  are  in  communi- 
cation and  from  which  the  air  is  more  or  less  exhausted. 
Tin-  drying  chamber  is  provided  with  air-tight  doors  opening 
outwards,  so  that  in  the  event  of  an  explosion  generating 
more  gas  than  will  till  the  exhausted  space,  the  pressure  is 
at  once  relieved  by  these  doors. 

The  apparatus  is  fully  illustrated  by  drawings. — \V.  M. 


XXII1.-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

On  the  Determination  of  the  Viscositg  of  Lubricating 
Oils.  A.  Martens.  Mitt.  Konig.  techn.  Versuchs.  1890, 
143—151. 

See  under  XXL., page  1042. 


INORGANIC  CHEMISTRY.— 
QUANTITATIVE. 

Determination    of   Alumina  for    Technical    Purposes. 
M.  Kretzschnnir.     ('hem.  Zeit.  14,  1223. 

The  determination  of  alumina  by  the  usual  gravimetric 
methods  is  wasteful  of  time  on  account  of  the  tedious 
washing  requisite.  Attempts  to  use  the  volumetric  process 
consisting  in  precipitating  the  alumina  in  acetic  solution 
with  a  known  quantity  of  sodium  phosphate  and  titrating 
the  excess  of  phosphoric  acid  by  the  ordinary  uranium 
method,  have  not  met  with  much  success  owing  to  the 
uncertainty  of  the  point  when  excess  of  uranium  is  indicated 
by  its  reaction  with  potassium  ferrocyanide,  the  perceptible 
solubility  of  alumina  in  ammonium  salts,  and  the  delay 
occasioned  by  the  need  for  repeated  titrations,  which  renders 
the  rapidity  of  the  process  somewhat  illusory. 

By  avoiding  the  use  of  ammonium  salts  altogether,  adding 
sodium  phosphate  at  once  in  excess  and  in  the  cold,  and 
standardising  the  phosphate  solution  by  means  of  an 
aluminium  salt  of  known  composition,  the  process  becomes 
trustworthy. 

175  grins,  of  uranium  acetate  (not  nitrate)  are  dissolved 
and  made  up  to  five  litres,  and  the  exact  strength  of  the 
solution  determined  by  titration  against  sodium  ammonium 
phosphate  (14  ■  718  grins,  per  litre),  the  purity  of  which  has 
been  ascertained  by  analysis  ;  it  is  then  diluted  so  that  1  CO. 
corresponds  to  about  0-004  grin,  of  P306.  lo  gnus,  of 
pure  potash  alum,  free  from  iron,  are  dissolved  in  water, 
sodium  acetate  mid  acetic  acid  added  in  excess,  and  the 
whole  made  up  to  500  ec.  ;  50  cc.  are  taken,  10  cc.  sodium 
acetate  solution  added,  a  known  quantity  of  standard 
sodium  phosphate  solution  added  in  excess,  the  mixture 
brought  to  the  boil,  and  titrated  with  uranium  solution. 
The  titration  is  performed  several  times  until  the  quantity 
requisite  is  so  nearly  known  that  the  end  point  can  be 
determined  by  the  addition  of  only  a  few  tenths  of  a  cubic 
centimetre  of  the  solution. 

The  standard  solution  of  alum  cannot  he  taken  as  cornet, 
as  even  the  best  and  smallest  crystals  contain  excess  of 
water,  but  its  exact  content  of  alumina  must  be  determined 
as  follows :  50  cc.  are  precipitated  by  sodium  phosphate  in 

excess,  followed  by  sodium  acetate,  tin  precipitate  being 
then  redissolved  by  hydrochloric  acid.  The  solution  is 
heated  and  precipitated  by  sodium  thiosulphate  iu  great 
excess,  and  boiled  until  it  will  settle,  leaving  the  liquid 
ilear:  prolonged  boiling  is  to  be  avoided.     It  is  filtered, 
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washed  with  hot  water,  dried,  ignited  with  free  access  of 
air,  and  weighed  ;h  aluminium  phosphate.  Its  weight 
multiplied  by  0-4204  gives  that  of  the  alumina  present. 

In  order  to  avoid  the  tiresome  repetitions  of  the  titration 
with  uranium  acetate  which  are  usually  necessary,  the 
quantity  of  alumina  present  in  any  given  sample  to  be 
analysed  may  be  approximately  determined  by  adding  to  its 
solution  a  very  little  methyl-orange  and  titrating  with  caustic 
potash  until  the  red  colour  disappears,  showing  that  the  free 
acid  lias  been  neutralised.  Phenolphthalei'n  is  then  added 
and  the  titration  continued  until  a  red  colouration  is 
produced;,  the  difference  between  the  first  and  second 
titrations  gives  the  quantity  of  potash  corresponding  with 
the  alumina  present.  The  determination  by  means  of  the 
phosphate  process  described  above  can  then  be  carried  out 
in  the  ordinary  way,  one  titration  sufficing.  As  in 
analysis  of  most  aluminium  salts  the  free  acid  must  be 
determined,  no  additional  consumption  of  time  results  from 
the  use  of  this  plan.  The  application  of  the  method  to 
practical  requirements  is  generally  easy.  In  the  case  of  an 
ammonia  alum,  caustic  soda  should  be  added  and  the  bulk 
of  the  ammonia  boiled  off  before  titration.  The  analysis  c.t' 
an  impure  ferruginous  sample  of  aluminium  sulphate  may 
be  taken  as  an  example  of  the  working  of  the  process  : 
.")  grms.  are  dissolved  and  made  up  to  500  cc,  the  free  acid 
determined  by  titrating  50  cc.  with  caustic  potash,  using 
methyl-orange  as  an  indicator,  and  the  approximate  quantity 
of  alumina  by  continuing  the  titration  after  the  addition  of 
phenolphthalei'n.  Another  portion  of  .">0  cc.  is  heated  with 
a  few  drops  of  hydrochloric  acid  containing  bromine,  sodium 
acetate  added  in  excess,  then  a  known  quantity  of  sodium 
phosphate  in  excess,  and  the  approximate  quantity  of 
alumina  being  known,  the  exact  quantity  of  unprecipitated 
phosphate  determined  by  a  single  titration  with  uranium 
acetate. 

The  total  quantity  of  iron  may  be  determined  in  another 
50  ec.  by  reduction  with  zinc  and  titration  with  potassium 
permanganate,  and  the  alumina  corresponding  to  it  calculated 
and  deducted  from  the  result  of  the  uranium  titration, 
giving  the  real  percentage  of  alumina  present. 

The  proportion  of  ferrous  iron  may  be  determined  by 
direct  titration  with  permanganate. 

In  the  case  of  aluminium  sulphite  it  is  oxidised  to  sulphate 
by  means  of  bromine  and  dealt  with  in  the  same  way. — B.  IS. 


Estimation  »/'  Available  Phosphoric  Arid  in  Fertilisers 
containing  Cotton-Seed  Meal.  K,  B.  Dancy.  Pamphlet, 
1890. 

liv  dissolving  fertilisers  containing  cotton-seed  meal  in 
concentrated  nitric  acid  with  a  little  hydrochloric  acid,  as 
recommended  by  the  Association  of  Official  Agricultural 
Chemists  (United  States)  in  one  of  their  alternative  methods 
for  analysing  phosphates,  or  in  hydrochloric  acid  and 
potassium  chlorate,  a  solution  is  obtained  from  which  the 
phosphoric  acid  is  not  wholly  precipitated  by  molybdic 
solution,  therefore  methods  entailing  these  modes  of  treat- 
ment yield  low  results,  which  are  more  marked  in  new  than 
in  old  samples  of  cotton-seed  meal.  The  author  has 
investigated  this  subject  and  rinds  that  fusion  with  a  mixture 
of  equal  parts  of  sodium  carbonate  and  potassium  nitrate, 
and  probably  also  incineration  and  solution  in  hydrochloric 
acid  arc  reliable  modes  of  dealing  with  the  fertilisers  in 
question.  In  course  of  this  investigation  it  was  noticed 
that  nitric  acid  is  not  an  adequate  solvent  for  incinerated 
phosphate. — D.  A.  L. 


Berenger   and    Stingl's     Method    of   Softening     Water. 

W.  Kalmaun.     Mitt,  des  k.k.  tech.  Gew.-Museums,  1890, 

10—15. 
To  explain  Berenger  and  Stingl's  method,  the  author 
finds  it  convenient  to  divide  the  hardening  substances  into 
three  classes,  of  which  the  first  class  comprises  all  lime 
salts  except  the  bicarbonate,  the  second  the  bicarbonatcs  id' 
lime  and  magnesia,  and  the  third  all  magnesium  salts  other 
than  the  bicarbonate.     The    members  of    tin-   first  class  are 


precipitated  with  sodium  carbonate,  1  mol.  of  calcium  oxide 
requiring  1  mol.  of  sodium  carbonate,  those  of  the  second 
class  by  calcium  or  sodium  hydrate,  separately  or  together, 
1  mol.  of  calcium  carbonate  requiring  1  mol".  of  calcium 
hydrate  or  2  niols.  of  sodium  hydrate,  whilst  1  mol.  of 
magnesium  carbonate  requires  2  inols.  of  calcium  hydrate 
or  4  mols.  of  sodium  hydrate  since  magnesium  carbonate 
is  soluble  in  saline  water,  and  it  is  therefore  necessary  to 
precipitate  the  magnesium  in  the  form  of  hydrate,  which  is 
much  less  soluble.  The  members  of  the  'third  class  are 
removed  with  sodium  hydrate. 

When  a  water  contains  compounds  of  both  the  first 
and  second  classes  and  sodium  hydrate  is  used  as  the 
precipitant,  an  equivalent  amount  of  sodium  carbonate 
is  produced,  which  in  turn  reacts  with  the  salts  of  the  first 
group,  so  that  in  this  case  a  correspondingly  less  amount  of 
sodium  carbonate  requires  to  be  added.  In  'fact,  the  relative 
amounts  of  sodium  hydrate  ami  carbonate  required  depend 
on  the  relative  amounts  of  the  compounds  of  these  two 
classes  which  are  present,  and  the  precise  mode  of  treatment 
will  vary  according  as — 

(Case  1.)  The  quantity  of  sodium  carbonate  required  for 
precipitation  is  less  than  that  formed  in  the  decomposition 
of  the  salts  of  the  second  class.  In  this  case  the  excess  id' 
sodium  hydrate  may  with  advantage  be  replaced  by  lime,  a 
mixture  of  sodium  and  calcium  hydrates  being  used. 

(Case  2.)  The  quantity  of  sodium  carbonate  formed  in 
the  decomposition  of  the  salts  of  the  second  class  exactly 
suffices  to  precipitate  the  salts  of  the  first  class.  In  this 
case  sodium  hydrate  alone  is  employed. 

(Case  3.)  More  sodium  carbonate  is  required  than  is 
formed  from  the  sodium  hydrate  in  the  course  of  the  precipi- 
tation ;  a  mixture  of  sodium  hydrate  and  carbonate  must 
therefore  be  used. 

In  order  to  ascertain  the  quantities  of  softening  reagents 
which  are  to  be  added  to  the  water,  the  following  points 
must  be  ascertained :  I.  The  quantity  of  combined  carbon 
dioxide  contained  in  the  water,  which  may  be  readily 
estimated  with  standard  acid  and  methyl-orange.  2.  The 
quantity  of  calcium  oxide  contained  in  the  water.  :!.  The 
total  hardness. 

Then,  suppose  a  represents  the  amount  of  sodium  carbonate 
equivalent  to  the  combined  carbon  dioxide  present,  and  that 
x  represents  the  amount  of  sodium  carbonate  equivalent  to 
the  calcium  carbonate,  and//  that  equivalent  to  the  magnesium 
carbonate,  we  have — 


x  +  y 


(0- 


And  if  b  represents  the  amount  of  sodium  carbonate 
equivalent  to  the  hardness  due  to  lime  salts,  ,,•  parts  of  b, 
being  equivalent  to  the  calcium  carbonate,  and  //  parts  of 
the  same  to  other  calcium  salts,  we  have — 


+  z  =  b. 


(2). 


Taking  c  to  denote  the  total  hardness  of  the  water,  we 
have  < ,  //.  and  c  equivalents  of  sodium  carbonate  required 
for  the  removal  of  the  lime  salts  and  magnesium  carbonate 
and  representing  by  r  the  soda  equivalent  to  the  magnesium 

salts  other  than  the  carbonate,  we  have  — 


x  +  y  +  z  +  r  : 


(:s). 


The   soda  represented   by   c  and   /■    must  be   causticised, 
completely  or  partially,  according  to  circumstances. 
From  equations  (1)  and  (:;)  it  follows  that — 


GO- 


In  precipitating  the  carbonates  with  sodium  hydrate 
x  +  2  y  parts  by  weight  of  sodium  carbonate  are  formed, 
and  of  these,  z  parts  aie  required  for  the  precipitation  of 
the  lime  salts  of  the  above-mentioned  first  class.  The 
difference  x  +  2  y  —  2  represents  the  amount  or  equivalent 
of  sodium  carbonate  required  in  any  of  the  above-cited 
three  cases.  In  the  first  case  x  +  2  //  is  less  than,  in  the 
second  equal  to,  and  in  the  third  greater  than  :.  Now, 
from  equations  (1)  and  (2) — 


x  +  2  // 


2  «  -  b. 


(5). 


r    2 
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With  2  a  —  b  =  +  m  (first  case),  c  —  a  parts  of  soda 
(equation  -I)  must  be  causticised  for  use  and  •«  parts  of 
soda  may  be  replaced  by  their  equivalent  of  calcium 
hydrate. 

With  2  a—  6  =  o  (second  case),  c  -  a  parts  by  weight 
of  soda  must  be  used  in  the  form  of  hydrate,  and  with 
2o  —  6=  —  a  (third  case),  <•  -  «  -  »  parts  by  weight  of 
soda  must  be  causticised  and  n  parts  used  uncausticised. 

The  author,  further,  gives  a  volumetric  method  of  estimat- 
ing the  quantity  of  lime  contained  in  water.  The  principle  of 
the  method  consists  in  precipitating  the  lime  with  an  excess 

of  standard  solution  of  sodium  oxalate,  filtering,  and  deter- 
mining the  excess  with  standard  potassium  permanganate. 
100  cc.  of  the  water  to  be  tested  are  placed  in  a  250  cc. 
tla-k,  a  few  cc.  of  ammonium  chloride  solution  added,  then 
a  slight  excess  of  standard  solution  of  sodium  oxalate 
(0-3  grm.  of  crystallised  salt  per  litre)  and  the  tlask 
filled  to  the  mark.  After  allowing  the  contents  to  -land 
2 — 3  hours,  100  cc.  are  withdrawn,  filtered,  and  titrated 
with  potassium  permanganate,  the  amount  of  lime  being 
estimated  by  the  difference  between  the  oxalate  added 
and  that  found.  Allowance  must  be  made  for  the  per- 
manganate decolourised  by  the  organic  matters  originally 
present  in  the  water.  Should  other  oxides  precipitable 
by  oxalic  acid  be  present  the  ultimate  result  will  not  be 
affected,    a-  such  substances    will   require   removal  in   the 

I ess  of  softening  the  water.     The  author  adds  that  there 

are  some  waters  which  must  be  completely  analysed  before 
any  method  of  purification  can  be  adopted  for  them,  but 
that  chemists  will  quickly  discover  when  they  have  such 
exceptional  cases  to  deal  with. — E.  B. 


Determination  of  Lithium  in  Mineral  Waters.     B.  Waller. 
J.  Amer.  (.'hem.  Soc.  12,  214—223. 

There  are  three  methods  in  general  use  for  the  determination 
of  lithium,  viz.,  (re)  Mayer's  modification  of  the  phosphate 
method  (Ann.  98,  19;!)  i  CO  t'le  amyl  alcohol  method 
(Gooeh,  Amer.  Chem.  .lour.  9,  33)  ;  (c)  the  fluoride 
method  (Carnot,  Hull.  Soc.  (him.  [3],  1,  280). 

For  all  these  processes  it  is  necessary  to  obtain  from  a 
known  quantity  of  the  water  the  alkalis  as  chlorides  free 
from  admixture  with  other  liases,  and  in  most  cases  a  large 
proportion  of  the  sodium  and  potassium  salts,  which  usually 
predominate  largely  over  those  of  lithium,  must  be 
removed.  The  usual  method  is  to  acidify  with  hydrochloric 
acid,  to  evaporate,  treat  with  barium  hydrate,  remove  excess 
of  baryta  by  ammonium  carbonate,  drive  off  the  ammonium 
-alts,  and  then  to  extract  with  alcohol  to  remove  lithium 
chloride,  which  is  inevitably  accompanied  by  some  sodium 
and  potassium  chlorides. 

The  spectroscope  is  used  to  determine  when  the  washing 
is  complete.  Barium  precipitates  are  very  apt  to  mechani- 
cally take  down  lithium  compounds  with  them,  and  it  seems 
better  to  work  with  rather  dilute  solutions. 

Then,  in  carrying  out  the  phosphate  method,  an  excess  of 
hydrogen  disodium  phosphate  ami  a  moderate  excess  of 
sodium  hydrate  are  added,  the  whole  is  evaporated  to 
dryness  and  the  residue  is  taken  up  with  warm  water  :  strong 
ammonia  is  next  added  and  the  mixture  is  warmed  and 
allowed  to  stand  for  12  hours.  The  precipitate  is  ignited 
and  weighed  as  Li3P04  Further  quantities  maybe  obtained 
tic  mi  the  filtrate.  The  whole  cf  the  lithium  can  scarcely  be 
obtained  by  this  method. 

Gooeh  takes  the  concentrated  solution  of  the  alkaline 
chlorides  (which  should  contain  only  about  0'2grm.  of  salts 
in  all  i,  and  adds  30—50  cc.  of  pure  anhydrous  amyl  alcohol. 
The  whole  is  then  heated  for  some  time  carefully  on  a  sand- 
bath,  a  few  drops  of  hydrochloric  arid  are  added,  the  heating 
repeated,  and  the  alcohol  then  filtered  into  a  measuring 
cylinder  and  its  volume  noted  (usually  10— 15  cc.).  The 
undissolved  salts  are  washed  with  cold  amyl  alcohol  until 
no  trace  of  lithium  is  perceptible  in  them  by  the  spectro- 
scope ;  the  filtrate  and  washings  are  evaporated  in  a  weighed 
platinum  dish,  and  tin-  chlorides  converted  into  sulphates, 
ignited  and  weighed.     From  tin-  Height,  for  every  in  cc.  of 


amyl  alcohol  which  remained  in  contact  with  the   chloride- 
after  heating,  the  following  deduction  is  made: — 

Grm. 

[I  only  sodium  and  lithium  chlorides  present tvuous 

„      potassium         „  .,         „         0-00059 

[f  sodium,  potassium,  nnd  lithium  chlorides  present    0*00109 

In  Carnot's  method  the  mixed  alkaline  chlorides  after 
being  taken  nearly  to  dryness  are  extracted  with  a  mixture 
of  about  equal  volumes  of  90  per  cent,  alcohol  and  ether  so 
as  to  obtain  the  lithium  chloride  comparatively  free  from 
the  others.  After  evaporating  off  the  alcohol  and  ether, 
the  -alt-  are  dissolved  in  the  least  possible  quantity  of  water 
and  filtered  into  a  weighed  platinum  dish.  Pure  ammonium 
fluoride  and  ammonia  are  added  to  the  concentrated  filtrate, 
and  tin- whole  is  allowed  to  stand  12  hours.  The  fluoride  i- 
collected  and  converted  into  the  sulphate  and  weighed  as 
such.  0'004grm.  is  added  for  every  7  cc.  of  filtrate  and 
washings  (ammonium  fluoride  and  ammonia  must  be  used 
for  washing  the  fluoride).  The  process  is  good,  but  tends  to 
3  ield  results  slightly  high. 

An  examination  of  various  American  natural  lithia  waters 
was  made  by  the  fluoride  method  with  the  result  that  some 
waters  were  found  to  contain  mere  traces  of  lithium  and 
other-  only  very  small  quantities.— T.  L.  B. 


.1  New  Method  for  Determining  the  Value  of  Bleacliinq 
Powder.  L.  Vanins.  Zeits.  f.  angew.  Chem.  1890, 
509—510. 

A  weighed  quantity  of  bleaching  powder  is  triturated  with 
water  and  placed  in  a  flask  :  sufficient  of  a  solution  of 
hydrogen  dioxide  is  added  to  decompose  the  bleaching 
powder,  and  the  oxygen  which  is  evolved  collected  in  a  large 
glass  jar.  The  volume  of  the  water  displaced  is  measured, 
and  this  gives  the  volume  of  the  oxygen  liberated,  the 
weight  of  which  may  be  found  in  the  usual  way.  The  results 
are  accurate  to  O'.i  per  cent. — A.  I..  S. 


Klectrolytic  Determination  »f  Nitric  Acid.     (J.  Yortmanu. 
Ber.  23,  2798—2801. 

The  author  has  ascertained  the  conditions  under  which  the 
nitric  acid  of  nitrates  may  conveniently  be  reduced  electro- 
lytically  to  ammonia. 

On  passing  a  galvanic  current  through  dilute  nitric  acid, 
or  through  a  solution  of  tin-  nitrate  of  an  alkali,  acidified 
with  sulphuric  acid,  no  ammonia  is  formed  :  but,  if  there  be 
pre-. -lit  a  metallic  salt  whose  acidified  solution  is  decomposed 
by  the  current  with  deposition  of  the  metal,  then  reduction 
of  t!ie  nitric  acid  to  ammonia  takes  place.  A  copper -alt  i- 
found  to  work  best, but  complete  reduction  takes  place  also  in 
presence  of  platinum  or  mercury  -alts.  When  zinc  salt-  are 
used,  complete  reduction  i-  not  certain.  The  determination 
of  the  nitric  acid  is  carried  out  as  follows  : — To  the  solution 
of  the  nitrate  in  a  platinum  dish  is  added  a  sufficiency  of 
pure  copper  sulphite;  the  whole  i-  acidified  with  sulphuric 
acid  anil  electrolysed.  After  all  the  copper  has  been 
deposited,  the  solution  is  evaporated  to  small  bulk  and  the 
ammonia  is  distilled  as  usual.  It  is  convenient  to  use  a 
current  liberating  1 — 2  cc.  of  electrolytic  gas  per  minute. 
The  amount  of  copper  salt  to  be  used  depends  on  the 
quantity  of  nitric  acid  present;  in  determining  the  nitric 
acid  in  potassium  nitrate  it  i-  necessarj  in  take  half  as 
mil'  li  Crystallised  copper  sulphate  as  potassium  nitrate. 
A  smaller  amount  may  be  used,  but  in  such  a  case  the 
copper  must  be  more  slowly  deposited. 

The  following  experiment  illustrates  a  modification  of  the 
method  which  may  be  used  in  cases  where  a  neutral  nitrate 
is  under  consideration,  or  where  other  salts  are  present, 
which  undergo  no  permanent  decomposition:  potassium 
nitrate  is  dissolved  in  water  and  to  tin-  solution  is  added  a 
measured  quantity  of  sulphuric  acid  of  known  strength. 
The  positive  electrode  is  coppered,  and  the  current  is  now 
passed  until  all  the  copper  has  been  deposited  on  the 
negative  electrode.     The  excess  of  sulphuric  acid  is  then 
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determined  by  titration.  It  is  to  be  noted  in  this  particular 
instance  that  part  of  the  titrated  acid  is  taken  up  by  the 
potassium,  ilms — 

KXO,  +  4  IU  +  H3S04  =  K. NIL. SO,  +  3  H20. 

— T.  I..  B. 


Volumetric  Determination  of  Manganese,     G.  Vortmann. 
Her.  23,  2801—2803. 

It  is  found  that  in  presence  of  a  salt  of  a  sesquioxide  (of 
aluminium  or  iron)  manganous  salts  may  be  completely 
Oxidised  by  iodine  in  presence  of  an  alkali.  Hence  the 
following  method  serves  for  estimation  of  manganese : — 
The  weighed  salt  of  manganese  is  dissolved  in  water 
together  with  two  to  three  times  its  weight  of  potash  alum  : 
a  measured  quantity  of  decinormal  iodine  solution  is  added, 
and  some  pure  caustic  soda  solution.  The  whole  is  warmed 
for  5 — 10  minutes  on  a  water-hath,  allowed  to  cool,  and 
then  made  up  to  known  volume.  An  aliquot  part  is  filtered 
through  a  dry  fluted  filter  and  acidified,  and  the  excess  of 
iodine  is  determined  with  sodium  thiosulphate  solution. 
Two  atomic  weights  of  iodine  correspond  to  one  atomic 
weight  of  manganese. — T.  L.  B. 


Electrolytic  Separations.     \i.  F.  Smith  and  L.  K.  Frankel. 
Amer.  Chem.  .1.  12,  428-435. 

It  has  already  been  stated  by  the  authors  (Amer.  (hem.  ,T. 
12,  '-12)  that  the  deposition  of  palladium  from  the  solution 
of  its  double  cyanide  was  not  possible  so  long  as  any 
undeeomposed  potassium  cyanide  remained  in  the  solution, 
and  acting  upon  this  they  have  now  attempted  the  separation 
of  palladium  from  the  metals  which  are  deposited  from 
their  double  cyanide  solutions.  (See  also  this  Journal,  188'J, 
639  ;  and  1890,  108,  G56,  and  808-809.) 

Mercuryfrom  Palladium. — Solutions  of  mercuric  chloride 
and  of  palladium  chloride  were  used  in  these  experiments, 
potassium  cyanide  being  added  so  that  the  precipitate  first 
formed  completely  dissolved.  The  potassium  cyanide  was  as 
a  rule  in  large  excess  to  prevent  any  danger  of  precipitating 
the  cyanides  from  the  solution.  The  current  used  varied  from 
0'08  to  022  cc.  of  OH  gas  per  minute,  and  the  results 
from  —  0-(J6  to  +  0-85  per  cent,  of  the  mercury  actually 
present  in  the  original  solution. 

Silver  and  ( 'admium  being  metals  like  mercury  and 
separating  quite  readily  from  cyanide  solutions  when  acted 
upon  by  a  feeble  current,  it  was  expected  that  they 
could  be  separated  from  palladium  without  any  particular 
difficulty,  but  out  of  a  series  of  10  experiments  made  with 
varying  quantities  of  alkaline  cyanide  and  with  currents 
varying  from  0-5  cc.toO'  1  cc.  of  oxy  hydrogen  gas  per  minute, 
neither  silver  nor  cadmium  could  be  obtained  free  from 
palladium.  In  faer,  the  presence  of  these  two  metals 
appeared  to  favour  the  deposition  of  the  palladium  from 
the  solution. 

Mercuryfrom  Arsenic. — It  was  found  thatarsenic  could 
not  hi'  deposited  from  solution  of  alkaline  arsenites  or 
arseniates,  or  from  solutions  containing  alkaline  cyanides. 
Ill  the  separation  of  mercury  from  arsenic,  the  precipitate 
formed  on  adding  a  solution  of  mercuric  chloride  to  a 
solution  either  of  potassium  arsenite  or  arseniate  was 
dissolved  in  potassium  cyanide  and  subjected  to  the  action 
of  the  current. 

The  separation  proceeded  without  any  difficulty, the  amount 
of  mercury  found  varied  from  —0-66  to  +  0-48  percent, 
from  the  theoretical. 

Cadmium  from  Arsenic. — The  separation  was  not  com- 
plete unless  the  arsenic  existed  in  the  solution  as  the  higher 
oxide.  In  experiments  with  arsenious  compounds,  deposits 
of  cadmium  were  obtained,  which  were  invariably  dotted 
over  its  surface  with  black  spots  of  metallic  arsenic.  With 
the  arsenic  present  as  arseniate,  the  cadmium  obtained 
varied  from  -  0-93  to  +  0-  19. 

Silver  from  Arsenic. — The  conditions  essential  for  com- 
plete deposition  are  similar  to  the  preceding.  Attempts  to 
separate  the  two  metals  from  solutions  in  which  the  arsenic 


existed  as  lower  oxide  resulted  in  the  deposition  of  the 
arsenic  with  the  silver.  Using  arseniate  solutions,  the 
results  obtained  varied  from  -0-31  to     1-0-63  per  cent,  of 

silver. 

Copper  from  Arsenic. — The  conditions  are  the  same  as 
in  the  preceding  case,  except  that  increased  strength  of 
current  is  necessary  for  the  deposition  of  the  copper.'  The 
amount  of  copper  varied  from  —0-56  to  +  0 ■  33  per  cent. 
The  potassium  cyanide  should  be  carefully  added  until  the 
pn  cipitate  formed  dissolves  and  the  solution  assumes  a  pink 
tinge.  An  excess  of  potassium  cyanide  is  not  harmful,  but 
thr  greater  the  excess  the  longer  will  be  the  time  required 
for  the  deposition,  since  the  current  will  not  deposit  the 
copper  till  the  excess  is  decomposed.  Copper  may  be 
separated  from  arsenic  in  a  solution  containing  an  excess  of 
ammonia,  but  the  method  requires  skill  and  close  attention 
to  details  for  its  successful  performance,  the  copper  from 
such  a  solution  being  deposited  in  a  spongy  coating,  having 
a  tendency  to  carry  down  and  retain  the  salts  of  the  alkalis 
which  may  be  in  the  solution.  In  three  experiments  in 
which  ()■  1772  grm.  of  copper  was  present,  t lie  amount  of 
deposit  obtained  varied  from  0"  1  75  I  to  0'  1797. 

The  authors  having  found  that  the  oxides  of  tungsten  and 
molybdenum  dissolve  readily  in  potassium  cyanide,  and 
that  such  solutions  or  solutions  ,,f  ammonium  tungstate  or 
molybdate  in  the  presence  of  potassium  cyanide  give  no 
deposit  of  metal,  even  when  electrolysed  by  strong  currents, 
have  based  the  following  separations  upon  them. 

Mercury  from  Tungsten. — For  this  separation,  weighed 
quantities  of  mercuric  chloride  and  ammonium  tungstate 
were  dissolved  in  water,  the  precipitate  of  mercury  tungstate 
dissolved  in  potassium  cyanide,  and  the  resulting  solution 
electrolysed.  The  amount  of  mercury  varied  from  i  0"09 
to  •  0-70  per  cent.  The  current  should  not  exceed  0- 8  cc 
of  DII  gas. 

Silverfrom  Tungsten. — The  conditions  are  the  same  as 
in  the  preceding  ease.  The  results  varied  from  —  0"38  to 
+  0-95  per  cent,  of  silver. 

( 'admiumfrom  Tungsten. — In  this  separation  the  strength 
of  the  current  is  extremely  important.  If  the  current 
exceed  0-6  cc.  of  gas   per  minute,  the  deposits   are  apt    to 

become  s] gy,  anil  the  results  correspondingly  high.     The 

results   usually   vary    from  —  0-38  to  +  0-95  per  cent,   of 
cadmium. 

Mercuryfrom   Molybdenum. — The  method  was  carried 

out   as  in   the  separation  of  mercury  from  tungsten.     The 
results  varied  from  +  0-22  to  +  0'79  per  cent. 

Silverfrom  Molybdenum.  —  The  silver  was  added  as 
nitrate,  the  conditions  being  otherwise  similar  to  those  in 
the  preceding  separation.  The  results  varied  from  +0-06 
to   +  0-70  per  cent,  of  silver. 

Cadmium  from  Molybdenum. — In  these  experiments  the 
tendency  of  the  cadmium  to  form  spongy  deposits  was  not 
so  noticeable.  In  most  eases  the  coating  was  dense  and 
compact,  and  hence  permitted  thorough  washing.  The 
results  varied  from  -  IVG6  to  +  0-91  per  cent,  of  cadmium. 

Copper f mm  Bismuth. — Up  to  the  present  no  successful 
method  lias  been  proposed  for  the  electrolytic  separation  of 
these  two  metals.  The  authors  have  found  that  by  adding 
a  solution  of  copper  sulphate  to  a  solution  of  bismuth  citrate 
containing  an  excess  of  alkali,  afterwards  adding  a  slight 
exeess  of  potassium  cyanide,  bismuth  can  be  deposited 
without  carrying  down  any  of  the  copper.  It  is  necessary 
for  complete  deposition  that  sufficient  citrate  and  alkali  be 
present  to  keep  the  solution  clear  on  the  addition  of  the 
potassium  cyanide.  The  results  vary  from  —0-63  to  +  tit;:;. 
The  above  conditions  must  be  carefully  complied  with. 

In  all  the  above  separations,  the  deposited  metal  was 
washed  with  boiling  water,  except  in  the  ease  of  bismuth, 
where  washing  with  cold  water  and  absolute  alcohol  proved 
decidedly  advantageous.  The  drying  was  done  upon  a 
moderately  warm  iron  plate.  The  current  in  .ill  eases  was 
derived  from  Daniell  cells  of  the  crowfoot  pattern,  and  the 
current  was  passed  for  fti  hours. — ( ).  11. 
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ORGANIC  CHEMISTRY.— QUALITATIVE. 

Examination   of  Acetanilide.     E.    Ritsert.     Pharm.   X.tit. 

1890,  35,  306. 
M\n\  statements  have  been  made  on  this  subject,  but  the 
author  is  of  opinion  that  all  these  are  insufficient  to  decide 
whether  the  sample  of  acetanilide  tested  is  pure  or  not. 
He  has  ascertained  that  absolutely  pure  acetanilide  shows 
the  following  properties  and  reactions: — (1.)  The  melting 
point  of  pure  acetanilide,  dried  at  105  C,  is  exaeth  111  C, 
not  112'  or  113°  C,  as  hitherto  assumed.  (2.)  0-1  grm. 
shaken  with  1  cc.of  concentrated  hydrochloric  acid  dissolves 
to  a  clear  solution,  which  after  a  few  moments  precipitates 
acetanilide  hydrochloride  (exalgin,  if  present,  is  not  pre- 
cipitated). No  colouration  appears  when  a  drop  of  nitric 
acid  is  added,  whilst  the  presence  of  oxyethyl-  and 
oxvinctiiylacetauilide  would  after  some  time  produce  a 
yellow  or  brown  colouration.  (3.)  0-1  grm.  boiled  several 
times  with  2  cc.  of  concentrated  hydrochloric  acid,  and 
mixed,  when  cold,  with  a  little  chlorine  water,  gives 
a  beautifully  blue  colouration,  which,  however,  soon 
disappears.  (4.)  An  aqueous  solution  of  pure  acetanilide 
shows  no  acid  reaction  (no  acetic  acid  present),  and  if 
boiled  and  some  drops  of  ferric  chloride  are  added,  a  dark 
red-brown  colouration  appears.  The  addition  of  a  mineral 
acid,  however,  causes  this  colouration  to  disappear. 
(5.)  If  1  grm.  of  pure  acetanilide  be  boiled  with  30  grins, 
of  water,  and  a  drop  of  an  aqueous  solution  of  potassium 
permanganate  (01  per  cent.)  be  added,  a  pink  colouration 
appear-,  which  lasts  for  about  five  minutes,  and  does  not 
change  to  yellow  or  yield  precipitates,  if  the  solution  be 
boiled  again  (the  latter  takes  place,  if  aeetoluidines,  free 
auiline,  resinous  products,  or  other  impurities  are  present). 
(6.)  No  residue  is  left  when  heated  on  platinum  foil 
(compare  this  Journal,  1890,  329  and  555).— II.  S. 


On  the  Qualitative  Determination  of  Mechanical    Wood 

Pulp    in    Paper.      W.    Herzberg.      Mitt.     Kdnig.    tech. 

\  Yrsuchs.  1890,  132—140. 
The  author  shows  that  chemical  tests  are  not  in  all  cases 
sufficient  to  distinguish  mechanical  wood  pulp  from  other 
substances  which  may  he  used  in  the  manufacture  of 
paper,  and  recommends  a  microscopical  examination  in 
addition  to  the  chemical  one.  For  this  purpose  portions  of 
the  paper  are  boiled  in  a  dilute  solution  of  caustic  soda, 
then  washed  with  water  in  a  tine  sieve,  and  then  disintegrated 
by  shaking  with  garnets  ■  the  liquid  for  the  microscopical 
objects  is  an  aqueous  solution  of  iodine  which  is  well  known 
to  give  a  yellow  colour  to  all  cells  containing  lignified 
substances.  (Compare  this  Journal,  1890,  112.)  This 
alone  is  not  sufficient,  but  the  anatomical  distinctions  of  the 
different  fibrous  substances  are  so  characteristic  that  in  all 
cases  mistakes  an'  entirely  excluded.  The  colouration  of 
mechanical  wood  pulp  under  the  microscope  is  light  or 
dark  yellow,  according  to  the  thickness  of  the  substance. 
Isolated  cells  are  not  found  entire,  the  result  of  the 
grinding  process  being  irregular  bundles  or  particles  of 
cells  ;  the  ends  of  the  cells  are  very  seldom  found. 
Very  characteristic  are  the  pitted  vessels,  the  concentric 
circles  of  which  are  generally  plainly  discernible.  Also 
the  cells  of  medullary  rays  tire  very  characteristic  of 
mechanical  wood-pulp.  Contrary  to  these  properties, 
imperfectly  boiled  wood  cellulose  is  of  a  lighter  colour, 
and  on  account  of  the  chemical  treatment,  only  isolated 
cells  or  parts  of  them  ate  found  microscopically.  I  nse- 
parated  bundles  or  pieces  of  cells  are  never  found,  whilst 
these,  as    we    have    seen,    are     the    characteristic    features 

of  mechanical  B I  pulp.      The  end-  of  the  cells  are  always 

found  in  great  numbers.  (In  account  of  the  chemical 
treatment,  the  structure  of  the  cells  is  much  less  discernible, 
especially  the  concentric  circles  of  pitted  vessels  which 
appear  only  as  light  spots  of  circular  or  elliptic  shape.  The 
cells  of  medullary  rays  which  are,  as  we  have  seen,  highly 

characteristic  of  mechanical  w I  pulp,  are  entirely  absent 

in  imperfectly  boiled  wood  cellulose.  From  all  these 
statements  it  is  evident  that  the  differences  between  these 
two  materials  are  -o  great  and  characteristic  that  errors  in 
i,   ting  an  entirety  out  of  the  question.  —  II.  S. 


ORGANIC  CHEMISTRY.— QUANTITATIVE. 

Lubricating  Oils.    A.  C.  J.  Charlier.    The  Engineer,  1890, 
305—306. 

See  under  XII..  page  L043. 


Apoth. 


Determination  of  Morphine  in  Opium,     (i.  Looff, 
Zeit.  1890,  5,  -'71. 

1.  Opium    Powder. — S  gnus,  of   tine  opium  powder  were 

well  mixed  with  water,  diluted  to  7(1  grins.,  and  after  having 
been  shaken  several  times,  allowed  to  stand  fur  about  two 
hours  and  then  filtered.  To  60"8  gnus,  of  the  filtrate 
(containing  I  grins,  of  opium)  0'2  grm.  of  oxalic  acid  were 
added,  tin-  mixture  was  well  shaken  and  allowed  to  stand 
for  half  an  hour.  Then  5' 2  grins,  of  potassium  carbonate 
solution  (1:2)  were  mixed  with  it  without  shaking,  and  the 
solution  quickly  filtered  through  a  dry  folded  filter  before 
any  morphine  was  precipitated.  I6'5grms.  of  the  filtrate 
(containing  1  grm.  of  opium)  were  mixed  in  a  small 
Krlenmcycr  flask  with  5  gnus,  of  pure  ether,  the  tlask 
stoppered  and  vigorously  shaken  for  10  minutes.  Then  the 
ether  was  evaporated  at  ordinary  temperature,  the  residue 
tillered,  the  precipitate  thoroughly  washed  with  water, 
saturated  with  ether,  and  dried  at  In — 50  ('.  The 
morphine  thus  obtained  was  removed  from  the  filter  by 
means  of  a  small  brush,  and  dried  until  the  weight  remained 
constant. 

2.  Opium  Solution. — To  50  gnus.  0'2  grm.  of  oxalic  acid 
were  added,  and  the  solution  evaporated  to  the  consistency 

of  treacle,  diluted  by  slowly  adding  water  to  7o  gnus., 
5  gnus,  of  potassium  carbonate  solution  (1 : 2)  added,  filtered 
and    15  grms.  of  the  filtrate  further  treated  as  above. 

3.  Opium  Extract. — 2-5  grms.  were  dissolved,  0*2  grm. 

of  oxalic  acid  added,  diluted  to  70  grins.,  and  further  treated 
as  No.  2. 

E.  Schmidt  states  that  this  method  gives  very  exact 
results,  the  maximum  differences  of  various  tests  having 
been  not  more  than  0-3  per  cent.  It  gives  about  1  per  cent. 
of  morphine  less  than  Dieterich's  method,  as  more  liquid  is 
n-ed  in  the  described  test,  and  as  the  morphine  obtained  is 
purer. — H.  S. 


Determination  of  Tartar,  Tartaric  Acid,  ami  Malic  Acid 
in  Wines,  and  some  Remarks  on  the  Inorganic  Salts 
contained  in  Wines.  M.  .Schneider.  Mitt.  a.  d.  Pharm, 
Inst.  d.  Univers.  Erlangen,  1890,  3,  57;  (hem.  Zeit. 
Rep.  14,  171. 
Tin-:  method  proposed  by  the  "  Reichsgesundheitsaml  " 
(('hem.  Zeit.  8,  965)  for  the  determination  of  tartar  and 
tartaric  acid  is  a  good  one,  but  it  gives  somewhat  too  high 
results,  as  the  greater  part  of  the  acid  salts  contained  in 
wines  is  by  this  method  precipitated  and  titrated  together 
with  the  tartar.  It  is  therefore  necessary  for  the  exact 
determination  of  tartar  and  tartaric  acid,  to  dissolve  the  pre- 
cipitated tartar  in  boiling  water,  to  neutralise  with  decinormal 
alkali,  evaporate,  incinerate,  and  to  determine  tartar  and 
tartaric  acid  from  the  ash  (carbon  dioxide  determination). 
It  has  not  been  possible  to  determine  malic  acid  in  wines  by 
the  methods  employed  hitherto,  as  part  of  this  acid  was 
always  decomposed.  The  author  recommends  that  the  wine 
be  neutralised  by  decinormal  alkali,  evaporated,  incinerated, 
and  the  tarter  determined  as  above.  From  this  calculation 
which  is  el'  course  too  high,  the  actual  amount  of  tartar  and 
tartaric  arid  (calculated  as  tartar)  is  subtracted,  and  the 
difference  corresponds  to  the  quantity  of  malic  acid,  and  i~ 
calculated  accordingly. 

The  following  substances  have  been  found  in  wines  by  the 
author  : — Free  tartaric  and  malic  acids,  tartar,  acid  potassium 
phosphate,    sodium    chloride,    calcium     sulphate     and    acid 

calcium     phosphate,    magnesium     phosphate    ami     ferric 

phosphate. 

For  making  the  above  tests  the  author  recommends  the 
following  process:  100  CC.  of  wine  are  evaporated  to  a 
syrup,  treated  with  alcohol  and  the  mixture  allowi  A  to 
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in  a  cool  place  for  about  12  hours,  before  dissolving  the 
tartar  in  boiling  water.  The  incineration  has  to  be  effected 
very  carefully. — H.  S. 


Determination  of  Caffeine  in  Tea.  F.  Vita.  Mitt.  a.  d. 
Pharm.  Inst.  d.  Univers.  Erlangen,  1890,  3,  113  ;  Cheni. 
Zeit.  Hep.  14,  174—17.3. 

The  author  considers  Hilger's  method  to  be  the  best,  and 
applies  it  as  follows  : — 5  grms.  of  tea  are  boiled  for  three 
consecutive  times  for  one  hour,  each  time  in  300  cc.  of 
water.  The  extract  obtained  is  evaporated  to  one-fourth  of 
its  volume,  and,  while  hot,  mixed  with  freshly  precipitated 
lead  hydroxide  and  quartz  sand;  then  evaporated  on  the 
water-bath,  and  extracted  with  chloroform  for  three  hours 
in  Soxhlet's  or  Fliiekiger's  apparatus.  Then  the  chloroform 
is  removed  by  distillation,  the  residue  dissolved  in  hot 
water,  filtered,  the  nitrate  evaporated  on  the  water-bath, 
and  the  dry  residue  weighed. — II.  S. 


by  distillation,  the  theme  thus  obtained  dried  at  7.V  C,  and 
weighed.  The  theme  prepared  in  this  way  is  very  pure. 
(Compare  this  Journal,  1886,  178.) — H.  s. 


A  New  MttJioil  for  the  Determination  of  Thelne  in  Tea. 
G.  L.  Spencer.     Jour.  Anal.  Chem.  1S90,  4,  158. 

To  two  or  three  grms.  of  finely  powdered  tea,  ;i  or  1  ee. 
water  are  added,  the  mixture  boiled,  allowed  to  stand,  and 
then  decanted.  This  operation  is  repeated  seven  times,  tiie 
residue  washed,  and  about  8  cc.  of  basic  lead  acetate  added 
to  tile  solution,  which  is  then  filtered,  washed  with  hot 
water,  and  freed  from  lead  with  sulphuretted  hydrogen ; 
3  grins,  of  hydrate  of  magnesia  or  of  lime  are  added,  the  tilt  rate 
concentrated  to  about  50  cc.,  filtered,  the  residue  washed 
with  hot  water,  and  the  filtrate,  when  eold,  seven  times 
extracted  with  chloroform.     Then  the  chloroform  is  removi  d 


The  Oxidation  of  the  Sulphur  contained  in  Organic 
Bodies.  Berthelot,  Andre,  and  Matignon.  Compt. 
Bend.  HI,  G-9. 

Tin:  various  methods  in  use  for  the  oxidation  of  organic 
sulphur  into  sulphuric  acid  are  tedious  and  difficult.     The 

pr ss  described  bythe  authors  is  not  onlya  very  accurate, 

but  also  a  very  rapid  one,  and  i-  applicable  to  all  organic 
sulphur  compounds.  It  consists  in  burning  the  substance  with 
oxygen  under  a  pressure  of  2.3  atmospheres  in  a  calorimetric 

bomb,   in   prese -  of    10  cc.  of  water.     The  combustion 

takos  place  instantaneously,  dilute  sulphuric  acid  only 
being  produced,  provided  the  substance  taken  contained 
sufficient  hydrogen.  Bodies  poor  in  hydrogen  lead  to  the 
production  of  a  little  sulphurous  acid.  In  such  ea —  the 
substance  must  be  mixed  with  from  one-half  to  its  own 
weight  of  camphor  prior  to  combustion.  Finally,  the 
contents  of  the  bomb  are  washed  into  a  beaker,  and  the 
sulphuric  acid  i-  precipitated  by  barium  chloride  in  the 
usual  way.  The  test  analyses,  which  include  the  estimation 
of  sulphur  in  such  bodies  as  albumin,  taurine,  carbon 
disulphide,  &c,  are  exceedingly  satisfactory. — H.  T.  P. 


II  el  Met/mil  of  Estimating  <  'arbon  in  Organic  Substances. 

J.  Messinger.     Her.  23,  2756—2760. 
This   is   an   improvement   on   tin-   author's  method  id'   two 
years  ago  (Ber.  21,  2910).     The  method  i>  now  applicable 

to    compounds    with     which     previously    low    iv-ult-     were 
obtained. 


The  Estimation  of  Carbon  in  Organic  Si  bstani  es. 


The  substance  is  weighed  into  a  small  tube  24  mm. 
long  and  11  mm.  wide,  and  is  then  introduced  into  the 
decomposition  flask, -which  contains  6 — 8  grms.  oi  chromic 
a.id.  care  being  taken  that  the  chromic  acid  does  not  tome 
into  contact  with  the  substance  under  analysis.  The 
decomposition  flask  is  fitted  with  a  thistle  funnel,  and  is 
connected  to  the  reversed  condenser  and  apparatus  shown 
in  the  figure.  50  cc.  of  concentrated  sulphuric  acid  are 
run  into  the  flask.  During  the  whole  of  the  operation  a 
gentle  current  of  air  (free  from  carbon  dioxide)  is  passed 
through  the  apparatus.  The  asbestos  plate  underneath  the 
flask  is  then  warmed  and  thus  the  flask  and  contents  are 
wanned  by  radiant  heat  from  the  plate  alone  until  the  sul- 
phuric acid  darkens.     At  this  point,  where  decomposition  of 


the  organic  substance  begins,  the  Same  is  entirely  re ved. 

Tlie  carbon  dioxide  (with  some  carbon  monoxide)  passes 
through  the  condenser  and  then  over  a  heated  mixture  of 
copper  oxide  and  lead  ebromate  contained  in  a  tube 
1.3  em.  long.  The  gas  (COj)  then  passes  through  a 
U-tube,  in  one  limb  of  which  is  sulphuric  acid,  in  the  other 
glacial  phosphoric  acid. 

Thus  dried  it  passes  through  weighed  potash  bulbs,  after 
which  is  placed  for  safety  a  small  tube  containing  soda  lime 
and  phosphoric  acid.  After  tin-  lapse  of  about  20  minutes 
warming  may  he  once  more  proceeded  with  in  tin  same 
manner  as  before,  and  after  about  2g  hours  the  asbestos 
plate  may  ho  placed  directly  below  the  flask,  and  more 
strongly  heated. 
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The  whole  operation  is  very  easily  carried  out,  and  needs 
mi  w  atoning. 

With  substances  containing  halogens,  it  is  advisable  to 
place,  after  the  copper  oxide  lube,  a  small  washing  Bask 
containing  potassium  iodide  solution. — T.  L.  li. 


Apparatus  for  the   Determination  of  Ammonias  in   Filter 
Sand  and   Sewage.     A.  Hazen.      Amer.  Cbem.  .1.  12, 

427 — I2S. 

In  examining  sand  From  libers  ii  has  been  thought  desirable 
in  determine  free  and  albuminoid  ammonia,  as  this  indicates 
the  amount  of  organic  matter  stored,  in  the  same  terms  as 
given  I'm'  tlie  altered  water  or  the  sewage.  The  author 
carries  out  tin-  determination  by  blowing  steam,  generated  in 
a  flask  containing  ammonia-free  water,  through  another  flask 
containing  a  quantity  of  the  sand  to  be  tested,  and  connected 
with  a  condenser.  The  steam  very  rapidly  carries  off  the 
tin  ammonia  which  is  invariably  contained  in  the  first  50cc. 
ot'  tin-  distillate.  Alkaline  permanganate  is  then  added  t" 
the  sand,  ami  the  steaming  continued.  The  first  portion 
which  distils  over  usually  contains  at  least  eight-  or  nine- 
tenths  of  the  whole  and  the  second  portion  almost  all  the 

lest. 

The  amount,  of  free  ammonia  obtained  in  the  ease  of 
sewage  is  the  stone  as  that  found  by  the  usual  process  of 
dilution  with  pure  water  and  direct  distillation.  The 
albuminoid  ammonia  is  commonly  a  little  greater,  owing  to 
the  concentration  of  the  permanganate,  but  the  results  are 
sharper,  ami  different  determinations  agree  with  eaeh  other 
more  closeli . — <  >.  II. 


1  mol  tlo  in..! 
4  atoms  iodine 


149-66 

.-in; 'Hi 


=     0-2956772. 


Km-   the    determination    n •  l — 0*3   grm.    of    thy 
dissolved  in  caustic  soda  (l  mols.  of  caustic  soda 
thymol),   the   solution    has   excess   of    decinorma) 
solution   ttdded    to    it,  and    is   then   acidified   and 
treated  as  in  the  case  of  phenol. 

BrNaphthoI. — The  alkaline  solution  (1  mols.  of 
soda  to  1  of  naphthoic  must  he  heated  to  50 — 60 

the   addition  of    the  iodine.     The    determination   is 
out  exactly  as  in  the  case  of  phenol.     The  factor  is- 

1  ninl.  naphthol  1 1  ;>■''• 

;:  atoms  iodine 


Salicylic  Arid. — For  solution  of  the  salicylic  acid  it 
seems  best  to  take  4  mols.  of  caustic  soda  to  1  of  salicylic, 
acid. 

If  too  little  alkali  lias  been  used  a  yellowish  precipitate 
forms  before  tin  excess  of  iodine  litis  been  added  ;  in  such 
ti  case  it  i^  necessary  to  dissolve  this  precipitate  by  further 
addition  of  caustic  soda.  Precipitation  should  Hist  occur 
when  excess  of  iodine  has  been  added.  The  alkaline 
solution  requires  warming  to  50  — 60  before  addition  of 
the  iodine.      The  factor  here  is — 


Volumetric  Determination  of  Phenols.     J.  Messinger  and 
(1.  Vortmann.     Tier.  23,  27.".:!— 275G. 

The  authors  have  described  (Ber.  22,  2312)  a  class  of 
iodised  phenols  obtained  by  the  action  of  iodine  on  alkaline 
solutions  of  the  phenols.  The  formation  of  these  compounds 
is  made  use  of  for  the  estimation  of  phenols,  and  a  quanti- 
tative method  has  been  worked  out  in  the  case  of  phenol, 
of  thymol,  of  naphthol,  and  of  salicylic  acid. 

Phenol. — In  the  reaction  between  iodine  and  an  alkaline 
solution  of  phenol,  6  atoms  of  iodine  are  required  for  each 
molecule  of  phenol.  The  quantitative  determination  of 
phenol  is  carried  out  in  the  following  manner: — 2 — :i  grms. 
of  the  phenol  are  dissolved  in  caustic  soda  (at  least  :(  mols. 
of  caustic  soda  to  one  of  phenol).  The  solution  is  diluted 
to    250    or    500    cc,    and  of  this,   5  or   10  cc.,  accurately 

asured,    are   warmed   to    about   60°   in   a   small    flask  : 

deeinornial  iodine  solution  is  now  run  in  until  the  liquid 
litis  attained  a  deep  yellow  colour,  due  to  excess  of  iodine. 
The  whole  is  cooled,  acidified  with  dilute  sulphuric  acid, 
and  made  up  to  250  or  500  cc,  and  tin  aliquot  part  (about 
Inn  cc.)  is  filtered  and  titrated  with  decinormal  sodium 
thiosulphatc  solution.  The  amount  of  iodine  used,  multiplied 
by  the  factor  0' 123518,  gives  the  quantity  of  pure  phenol, 
Thus:— 

tinol.  phenol  Si3;78      =     (      .,.,. 

ii  atoms  iodine  759*24 

Thymol. —  From  an  alkaline  thymol  solution  the  whole 
ni  the  thymol  is  precipitated  in  the  cold  by  iodine,  for 
each  molecule  of  thymol  I  atoms  of  iodine  are  necessary. 
The  factor  here  is  therefore — 


mol     is 

to  1  of 

iodine 

further 

caustic 
before 

carried 


0-37843106. 


1  mol.  salicylic  acid 
6  atoms  iodine 


0   18132606. 


Of  course  alkali  free  from  nitrite  must  be  used,  orelse  the 
amount  of  iodine  set  free  by  a  certain  Dumber  of  cc.  of 
alkali  on  acidifying  must  be  ascertained,  and  then  the 
alkali  used  must  always  he  accurately  measured. — T.  I..  I'.. 


A  Simplification  of  the  Volumetric   Determination  of  Fre 

Acid  in  Oils.     Holde.    Mitt.  Konig.  tech.  Versuchs.  1890 
151—153. 

The  method  described  in  Mitt.  Konig.  tech.  Versuchs.  1889, 

1,11',  — 119  (this   Journal,   1890,112),    may    be  conveniently 
arranged  for  practical  purposes  as  follows  :  — 

1.  Light-coloured  Oils. — Ethereal  solutions  of  which  show 
the  colour  reactions  of  phenolphthalein. 

The  funnel  11  (see  Fig.  1)  is  fitted  into  the  eork  A,  which 
has  two  holes  ;  and  the  cork  then  inserted  into  the  mouth  of 
the  Erlenmeyer  flask  C,  whose  capacity  is  about  :100  cc. ; 
1!  is  marked  at  a   for  10  cc.  and  this  quantity  of  the  oil  to 


Fig.  2. 
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lie  tested,  is  poured  into  it,  then  the  stop-cock  S  is  opened 
and  after  the  oil  has  flowed  into  C,  B  is  washed  with  a 
neutralised  mixture  of  ether  (8  parts)  and  alcohol  (2  parts) 
containing  phenolphthalein,  until  the  flask  is  filled  to  about 
c.  Then  A  and  1!  are  removed  and  the  liquid  titrated. 
The  burette  1)  (see  Fig.  2)  contains  an  alcoholic  solution  of 
caustic  soda  1  cc.  of  which  corresponds  to  0-005  grm.  of 
sulphuric  anhydride  (SO,).  The  titration  is  continued  until 
tin'  red  colouration  becomes  permanent.  The  graduation  of 
1)  is  such  as  to  indicate  directly  the  percentage  of  free  acid 
contained  in  the  oil,  calculated  as  sulphuric  anhydride,  tin- 
latter  being  calculated  as  follows  : — 

If  x  cc.  caustic  soda  be  necessary  to  neutralise  10  cc.  of 
oil,  containing  1  per  cent,  free  acid,  then  we  have  the 
equations — 

In  i-  -  irini- 
ii  :>i  I 


:  1,  and  .i    =  18-3  cc. 


Where  0*914  is  taken  as  an  average  specific  gravity  of  the 
oils  which  are  usually  used  for  lubricating  purposes,  and 
0005  grm.  as  the  quantity  of  sulphuric  anhydride  corre 
sponding  to  1  cc.  of  caustic  soila,  hence  18'3  cc.  of  tin- 
burette  correspond  with  1  per  cent,  of  free  acid  in  the  oils, 
and  this  space  is  divided  again  so  as  to  enable  the  operator 
to  read  T'-,  Ti-,  -;-,-'"—'  &c.  per  cents.  Two  per  cent,  is 
the  maximum  which  the  burette  indicates. 

2.  Dark-coloured  Oils. — The  solutions  of  which  in 
ether  and  alcohol  do  not  show  the  reactions  of  phenol- 
phthalein. 

20  cc.  of  the  oil  to  be  tested  are  poured  into  the  graduated 
and  stoppered  measure E  (see  Fig.  :•.),  and  50  ec.  of  absolute 
alcohol  added.  Then  both  liquids  are  well  shaken  ami 
allowed  to  stand.  After  the  separation  of  the  liquids  25  CC. 
of  the  alcoholic  portion  an-  poured  into  the  Erlenmeyer 
flask,  20  cc.  of  the  above  described  mixture  of  ether,  alcohol, 
and  phenolphthalein  added,  and  then  the  liquid  titrated  as 
above.  When  the  acid  found  is  more  than  0" 03  per  cent. 
then  the  remaining  25  ec.  alcohol  in  the  graduated  measure 
has  to  be  poured  off  and  again  shaken  with  50  ee.  of 
absolute  alcohol.  A  second  titration  is  then  made,  and  the 
amount  of  acid  found  this  time  is  tin-  correct  one.  Tin- 
calculation  is  the  same  as  above,  as  for  each  titration  10  cc. 
oil  (of  the  20  cc.  taken)  were  used. 

The  advantage  of  working  according  to  this  method 
lies  in  the  convenience  with  which  the  necessary  quantities 
of  the  substances  are  easily  and  exactly  obtained,  and  in 
entirely  excluding  all  possible  losses  of  substance,  as  well 
sa  all  tedious  calculations. 

The  following  table  gives  proofs  of  the  correctness  of  this 
method,  by  comparing  it  with  the  method  of  Geissler  (see 
this  Journal,  1890,  112):— 


No. 


Kind  of  Oil. 


Percentage  of  Acid 
calculated  as  8(1,. 


Geissler. 
Refined  rape  oil 0'6fc 

„  „  0"80 

„  0"95 

Olive  nil Ml 

'         2-8-2 

Refined  rape  oil t       l'OO 

, 0-68 

„  „  i  II  JS 


Ho 
0 

l.le 
i;i 

0 

39 

() 

95 

u 

it 

' 

82 

1 

01 

0 

64 

11 

Js 
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A  Method  for  Comparing  the  Solidifying  Points  of  different 
St, rl.s  at'  Tallow.  Finkener.  Mitt.  Konig.  tech.  Versuchs. 
1890,  153—158. 

In  an   article  upon  the  determination  of  the  fatty  acids  of 

tallow,  &c.  (see  Mitt.  Konig.  tech.  Versuchs.   1889,  27—41 ; 

this  Journal,  1889,  423—424),  it  is  explained  that  different 


quantities  of  tallow  used  in  the  tests,  and  different  ways  of 
cooling  the  melted  tallow,  change  the  solidifying  points 
considerably.  For  comparisons  it  is  therefore  essential  that 
tin-  working  of  the  methods  should  always  be  the  same. 

The  author  used  for  the  following  experiments  small 
globular  flasks  (see  figure)  of  about  50  mm.  diameter,  and 
instead    of    covering    them    with    wadding     (compare    this 


,fL1r'"r-:..::::-,:.,'::.i 

The  Solidifying  Points  <>i   Tallows. 


Journal,  1889,  423),  to  effect  a  slow  cooling  of  the  tallow, 
he  found  it  a  more  practical  arrangement  to  place  the  flasks 
containing  the  tallow  in  a  wooden  box  of  144  mm.  in  height 
and  To  mm.  in  length  and  width  (see  figure).  In  the  middle 
of  the  bottom  is  fixed  a  piece  of  cork  22  mm.  high,  with  a 
small  hollow  in  which  the  flask  re-ts.  A  thermometer  is  mi 
arranged  as  to  bring  its  bulb  into  the  centre  of  the  flask. 
The  flask  is  marked  for  a  determined  quantity  of  tallow,  and 
tin-  thermometer  has  a  rim,  so  that  the  tallow  is  always 
under  the  ordinary  atmospheric  pressure.  The  top  of  the 
box  has  two  flaps,  which  can  be  closed  as  the  figure  shows, 
by  which  arrangement  the  thermometer  as  well  as  tin-  flask 
are  kept  in  the  middle  of  the  box.  The  middle  part  of  the 
flask  is  25  mm.  wide,  the  upper  12  mm.  The  bulb  of  the 
thermometer  has  9  mm.  and  its  tube  5  mm.  diameter. 

The  graduation  of  the  thermometer  which  indicates  i°  C. 
should  go  to  about  120°  C.  This  apparatus  is  used  as 
follows  : — 150  grins,  of  tallow  are  melted  on  a  water-bath 
(the  water  boiling),  and  left  there  not  less  than  half  an 
hour.  Then  tin-  incite, 1  tallow  is  poured  into  the  flask  till 
the  mark  is  reached,  about  80  grms.  of  tallow  being  used 
for  each  test.  Then  the  thermometer  is  put  into  the  tallow 
and  the  flask  placed  in  the  box,  as  described  above.  Every 
two  minutes  the  temperature  is  noted,  the  solidifying  point 
being  arrived  at  either  when  the  temperature  remains 
constant  for  some  minutes,  or  when  it  ceases  to  fall  and 
rises  again  a  little;  in  the  latter  case  tin- highest  point  of 
the  rising  is  the  solidifying  point.  The  time  necessary  for 
the  entire  test  is  two  hours  ;  for  the  cooling  alone  about  one 
hour;  in  working  with  three  apparatus  at  the  same  time, 
three  tests  can  conveniently  be  made  in  three  hours.  After 
the  test  the  tallow  is  melted  again  in  boiling  water,  the 
flask  emptied,  and  cleaned  with  a  little  ether.  Tin-  author 
has  made  experiments  with  different  sorts  of  tallow  with 
this  apparatus,  and  has  ascertained  what  effect  alterations 
in  the  described  details  of  making  the  experiments  have 
upon  the  temperature  of  the  solidifying  points.  If  different 
maximum  temperatures  (from  50  to  1003  C.)  are  applied 
in  melting  the  tallow  on  the  water-hath,  the  experiments 
show  that  the  solidifying  points  become  lower  with  the 
rising  of  the  maximum  temperature,  but  that  they  always 
become  alike  for  the  same  sort  of  tallow  after  it  has  been 
heated  to  100°  C.  for  half  an  hour  ;  further  heating  does 
not  affect  the  test.  At  ordinary  temperatures  this  result  is 
not   changed,  but  if  the   temperature  of  the  testing  room  is 
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low  (about  lo  C.)  a  further  reduction  of  0-2  C.  takes 
place.  It  is  of  no  importance  at  what  temperature  of  the 
tallow  the  flask  is  placed  in  the  box,  provided  that  such 
temperature  is  at  least  10  ('.above  the  solidifying  point. 
(Compare  also  this  Journal,  1890,  112,  and  743—744). 


l'liann. 


Determination    of    Fats    in   Soap.    M.   Saupe. 

C.  11.  X.F.  1890,11,  314. 
The  author  recommends  shaking  with  ether  as  follows: — 
Two  grms.  of  fine  soap  shavings  taken  from  the  interior  of 
the  sample  to  be  tested,  are  dissolved  in  50  cc.  of  water  in 
a  stoppered  measure,  and5cc.  of  dilute  sulphuric  acid  (1 :  1) 
added.  Then  5  I  cc.  of  dilute  ether  are  added,  the  mixture 
shaken  three  or  four  times,  and  allowed  to  stand.  20  cc. 
of  the  clear  ether  solution  of  the  fats  thus  obtained  are 
withdrawn  with  a  pipette,  put  into  a  small  beaker,  the 
ether  evaporated,  and  the  residue  weighed.  The  percentage 
is  obtained  by  multiplying  by  125. — H.  S. 


The  Application  of  the  Oleo^refractometer  tu  the  Detection 
of  Adulterations.  F.  .lean.  Bull.  Soc.  Chim.  [3],  4, 
105—108. 
Tin  apparatus  consists  of  a  collimator,  telescope,  and  a 
small  metal  vessel  titled  with  parallel  plate  glass  sides,  and 
into  which  is  placed  a  small  silver  tube  with  plate  glass  ends, 
arranged  at  a  definite  angle.  The  apparatus  is  so  arranged 
that  the  light  passes  through  the  collimator,  the  plate  glass 
sides  of  the  outer  metal  vessel  and  interior  silver  cylinder, 
and  thence  to  the  telescope.  The  collimator,  instead  of 
having  a  slit,  lias  a  semicircular  stop,  which  leaves  half  the 
Seld  in  darkness  ;  the  telescope  is  furnished  with  a  glass 
scale  placed  in  the  focus  of  the  eye-piece.  If  both  the 
outer  metal  vessel  and  the  interior  silver  tube  be  filled  with 
the  same  oil,  there  will  be  no  refraction,  and  the  field  will 
be  divided  into  a  light  half  ami  a  dark  half.  If  the  inner 
tube  be  tilled  with  a  different  oil,  there  will  be  refraction, 
the  amount  depending  on  the  nature  of  the  oil.  and 
being  measured  by  the  displacement  of  the  line  dividing 
the  field  into  dark  and  light,  relative  to  the  scale  of  the 
telescope.  If  then  one  of  these  oils  is  known  to  be  a  pure 
-ample,  and  the  other  a  commercial  sample,  if  the  latter  is 
pure  there  will  be  no  refraction,  and  if  it  is  not,  the  amount 
of  refraction  will  indicate  the  nature  of  the  adulteration 
and  the  amount.  This  method  is  stated  to  be  particularly 
adapted  to  the  examination  of  lard  and  butter.  (See  this 
Journal,  1890,  218.)— A.  1..  S. 


Japan  Win-.    O..Kleiustuck.     Chem.  Zeit.  14,  1303— 1304. 

In  continuation  of  work  previously  done  and  recorded  in 
the  Arch.  Pharm.  26,  166,  the  author  obtained  three 
samples  of  Japan  wax  from  different  sources  for  the 
present  investigation.  The  closeness  with  which  the  specific 
gravity  of  Japan  wax  approximates  to  that  of  water, 
coupled  with  its  high  coefficient  of  expansion,  gives  rise 
to  the  curious  phenomenon  of  its  floating  in  water  at 
temperatures  above  18°  C.  and  sinking  below  15°  C.  This 
behaviour  is  modified  by  the  property,  which  it  shares  with 
other  similar  substances,  of  being  lighter  after  fusion  and 
cooling  than  is  proper  to  the  temperature  at  which  it  is,  its 
specific  gravity  becoming  normal  only  some  time  after  it  has 
solidified. 

The  high  coefficient  of  expansion  of  Japan  wax  allows  of 
direct  demonstration,  a  bar  625  mm.  long  expanding  4  mm. 
when  its  temperature  is  raised  from  —  6°C.  to  22  <  '.  A 
similar  experiment  with  a  rod  of  beeswax  gave  :!  mm.  as  a 
ivsnlt.  The  following  interesing  table,  given  in  the  next 
column,  lays  bare  the  whole  reason  for  what  is  at  first  sight 
very  puzzling  behaviour. 

The  specific   gravity  of  the  Japan  wax  examined  was  so 

constant  for  fixed  temperatures  both  in  the  case  when  it  had 

been  recently  fused  and  in  the  ease  when  it  was  in  its  norma] 
and  denser  condition,  that  it  was  found  possible  to  calculate 
t<>  a  nicety  the  temperature  to  which  water  in  which  it  was 
placed  had  to  be  brought  in  order  that  the  wax  might  be  of 
the  Bame  specific  gravity  and  sink  or  float  indifferently.  The 
liangc  <>f  specific  gravity  was  sufficiently  sharply  defined  to 


Temperature 
0. 


Specific  Gravity  compared  with  that  of 
Water  at  4°  C. 


Japan  Wax. 


In  the  Normal 

lition. 


Alter  r nt 

Fusion. 


Water. 


0*5 

1-00237 

0*99993 

7--J 

t  -"'To 

0*99991 

17'» 

9*99183 

0*99884 

17T. 

0-99846 

0*99875 

23-0 

0-9S71- 

0  99762 

26-a 

0*9861.5 

0-98633 

permit  of  a  difference  of  0-5  (,'.  at  the  critical  temperature 
determining  whether  it  would  float  or  -ink.  The  mean  of 
the  temperature  at  which  it  just  floated  and  that  at  which  it 
just  sank  was  in  all  cases  almost  absolutely  identical  with 
tie-  calculated  temperature  at  which  the  specific  gravities 
of  the  water  and  wax  should  be  the  same.  The  precision  of 
the  occurrence  of  the  phenomenon  almost  raises  it  into  a 
means  of  differentiating  Japan  wax  from  similar  bodies. 

—  I!.  B. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

On  the  Action  of  Nitrous  Anhydride  (Nitrogen  Trioxidi  I, 
dissolved  in  <'<irl>mi  Disulphide,upon  different  Organic 
Compounds.  I..  H.  Friedburg  and  .1.  A.  Mandel. 
.1.  Ani.r.  Chem.  Soe.  12,  7—12  and  51—57. 

The  authors  aim  at  modifying  the  intense  action  of  free 
nitrous  anhydride  on  organic  bodies  by  the  intervention  of 
a  diluent,  and  for  this  purpose  they  dissolve  carefully- 
prepared  nitrous  anhydride  in  carbon  disulphidc  The 
substance  to  be  acted  upon  is  also  dissolved  preferably  in 
the  same  solvent,  and  the  heat  of  reaction  is  reduced  as 
much  as  possible  by  keeping  the  solutions  in  a  freezing 
mixture.  By  operating  in  this  way  on  benzene,  the  products 
were  exclusively  mono-nitrobenzene  ami  para-dinitrobenzene. 
Phenol  yielded  a  mixture  of  ortho-nitrophenol,  para-nitro- 
phenol,  and  nitrosophenol.  Weselsky  had  previously 
carried  out  this  reaction  in  a  similar  manner,  using  ordinary 
ether  as  a  diluent,  but  he  obtained  diazopnenol  nitrate  in 
place  of  the  nitrosophenol. 

Diphcnylamine  was  submitted  to  the  reaction  in  three 
different  ways:  by  solution  in  absolute  alcohol,  in  carbon 
disulphide,  and  in  carbon  disulphidc  in  presence  of  sulphur. 
By  the  first  method  para-mononitro-,  para-dinitro-,and  orthn- 
dinitro-diphenylamine  were  obtained,  whilst  the  other  two 
methods  yielded  principally  para-mononitro-diphenylamine, 
the  sulphur  taking  no  part  in  the  reaction. 

The  authors  apply  the  method  to  dipheivyl,  prepared  by 
passing  the  vapour  of  benzene  in  an  atmosphere  of  carbonic 
acid  several  times  through  a  red-hot  tube,  and  purifying 
the  product  by  distillation  with  steam  and  crystallisation 
from  alcohol.  On  treatment  with  nitrous  anhydride  in  the 
manner  already  described,  a  substance  was  obtained  which 
crystallised  from  alcohol  in  long  colourless  brilliant  needles, 
melting  at  113°  ('..which  proved  to  be  para-iiiononitrodi- 
phenvi.  lienzonitrile  was  prepared  by  Kruss's  method  by 
heating  to  190  ('.  2  mols.  of  benzoic  acid  with  1  mol.  of 
lead  sulphocyanide,  but  no  notable  reaction  was  obtained  on 
treating  it  with  nitrons  anhydride.  Benzaldehyde  under  the 
same  treatment  was  simply  oxidised  to  benzoic  acid.  Benzoic 
arid  furnished  a  nitroso  compound  which,  after  purifica- 
tion, melted  at  III  ( '.,  and  gave  numbers  agreeing  with  the 
formula  for  nitrosobenzoic  acid. — (I.  H.  11. 


The   Diffusion  of  Carbon    Dioxide   through    Caoutchouc. 
Kobbe.     Thonind.  Zeit.  1890, 14,  297. 

Tiik    author    has    constructed    an   apparatus  to    show    that 
carbon   dioxide  easilj    diffuses  through  caoutchouc.     I.imo 

water   to   about    half  an    inch   in   depth    i-   pound   into  two 
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Erlemneyer  flasks  A  and  B,  and  A  closed  loosely,  B  air- 
tight with  corks.  A  and  B  are  connected  with  each  other 
by  a  U-tnbe,  the  ends  of  which  reach  the  lime  water  in 
both  flasks.  The  cork  of  B  has  two  other  holes,  through 
which  an  india  rubber  tube  of  40  cm.  length  is  passed  air- 
tight, forming  a  sling  or  bend  inside  1!,  but  not  touching  the 
lime  water.  One  end  of  this  tube  passes  into  the  open  air, 
the  other  one  is  connected  with  a  Woulffe's  bottle.  The 
linn-  water  in  B  remains  almost  perfectly  clear  as  Ion"  as 
atmospheric  air  goes  through  the  india-rubber  tube,  "hut 
when  the  tube  is  tilled  with  carbon  dioxide  and  closed  by 
screw  clamps,  and  the  apparatus  allowed  to  stand,  then  the 
lime  water  in  B  loses  its  transparency,  whilst  that  in  A 
shows  very  little  change.  After  24  hours  the  precipitates 
of  both  bottles  were  filtered,  washed,  and  heated  to  redness. 
It  was  thus  found  that  B  contained  0-0598  grm.  more 
calcium  carbonate  than  A.  The  author  also  ascertained 
that  hydrogen  does  not  show  the  same  degree  of  diffusibility 
through  caoutchouc  as  carbon  dioxide. — H.  S. 


On  the  Phenomenon  of  Coagulation.     A.  Bechamp.     Bull. 

Soe.  Chim.  [3],  4,  181 — 186. 
The  author  points  out  the  great  confusion  which  exists  in 
the  use  of  the  term  "  coagulation."  Chemists  now  use  the 
word  "  coagulate  "  as  a  synonym  of  "  to  become  insoluble," 
and  when  albuminoids  are  referred  to,  coagulate  =  "  to 
become  insoluble  in  water."  All  colourless  albuminoids 
■which  are  precipitated  from  the  aqueous  solution  on  heating 
have  been  by  some  considered  identical:  casein  has  been 
identified  with  blood-fibrin,  &c,  and  the  precipitation  of  the 
albumen  has  been  attributed  to  the  presence  of  some  acid  or 
base  as  an  impurity.  Wurtz  and  the  author  have  however 
both  shown  that  some  pure  soluble  albumens  exist  which 
are  coagulable  by  heat,  though  other  pure  albumens  are 
incoagulable. 

The  term  coagulation  has  been  applied  to  the  spontaneous 
curdling  of  both  fresh  and  boiled  milk,  to  the  curdling  of 
fresh  and  boiled  milk  by  addition  of  rennet  and  to  their 
coagulation  by  means  of  a  suitable  acid.  Yet  these  are 
essentially  different  phenomena,  since  fresh  milk  never 
curdles  without  previously  becoming  acid,  whereas  boiled 
milk  may  remain  neutral  and  still  curdle;  rennet  coagulates 
milk  even  when  it  is  alkaline,  &c.  It  is  also  evident  that 
curdling  in  these  cases  is  not  again  the  same  as  that  produced 
by  the  addition  of  an  acid. 

The  author  intends  to  investigate  the  subject  completely  ; 
the  present  communication,  however,  deals  experimentally 
only  with  the  coagulation  of  milk  by  an  addition  of  acid. 

Casein  and  the  other  Albuminoid*  of  Milk. — The  author 
has  previously  shown  that  cow's  milk  does  not  contain 
casein,  but  alkaline  caseinates,  and  concludes  that  when 
acetic  acid  precipitates  casein,  this  is  merely  a  phenomenon 
of  displacement  and  not  of  "  coagulation  proper." 

Pure  easein  is  prepared  as  follows :  Pure  acetic  acid 
is  added  drop  by  drop  to  cow's  or  goat's  milk  as  soon 
as  possible  after  it  has  been  drawn  from  the  udder,  until  the 
liquid  turns  litmus  paper  the  colour  of  onion  skin  ;  at 
this  point  the  dicaseinate  first  formed  is  completely  decom- 
posed. The  milk  must  not  be  warmed  previously  to  this 
operation,  as  the  casein  obtained  would  then  contain  lact- 
albumin.  Shortly  after  the  addition  of  the  acid  the  milk 
curdles.  It  is  then  filtered  and  the  whey  comes  through 
quite  clear.  The  easein  precipitated  has  brought  down  with 
it    the    milk    globules     and    "  microzynias  ;"    it    must     be 

thoroughly  washed  to   free   it   from   all   soluble  milk   i 

stituents,  drained  and  then  treated  with  ether  to  dissolve 
out  all  the  fatty  matters.  The  mass  is  then  again  washed 
with  water  and  stirred  into  a  volume  of  water  equal  to  that 
of  the  milk  originally  taken  ;  and  the  liquid  is  made  slightly 
but  unmistakably  alkaline  with  ammonium  sesquicarbonate. 
The  casein-precipitate  dissolves,  but  the  solution  remains 
turbid  owing  to  the  presence  of  the  debris  of  the  globule 
envelopes  and  the  microzynias.  Filtration  is  hastened  by 
beating  up  filter-paper  with  the  solution.  To  the  clear 
filtrate  acetic  acid  is  added  as  before,  in  just  sufficient 
amount  to  exactly  precipitate  the  casein. 

The  casein  is  then  washed  with  water,  and  if  the 
product    i-.    pure   the   wash-water  will  give    no  precipitate 


either  on  heating  or  on  addition  of  alcohol.     If  a  precipitate 
be  formed  under  these   circumstances   the  whole  mass  must 
be   redissolved    and    reprecipitated.      Prolonged    washing 
with  water  frees  the  casein  from  every  trace  of  acetic  acid. 
By  the  above  process  a  pure   product  is  obtained  with 

' stant  properties.     The  specific   rotatory   power  in   am- 

moniacal  solution  for  the  sensitive  tint  is  [a)  =  —  130°. 
The  lower  numbers  obtained  by  previous  observations  are 
due  to  an  admixture  of  Iactalbumin.  Casein  is  only  slowly 
and  slightly  soluble  in  water  at  the  temperature  of  the  air; 
1  litre  of  water  left  in  contact  with  excess  of  the  substance' 
for  52  hours,  with  frequent,  agitation,  dissolves  1-005  grms. 
The  specific  rotatory  power  of  the  aqueous  solution  for 
sodium  light  is  [o]D  =  -  117".  Gradually  heated  with 
water  to  100°  casein  becomes  softer  and  softer,  and 
seems  to  melt.  The  water  in  contact  with  the  soft  mass 
contains  2-37  grms.  of  casein  per  litre.  The  solubility 
therefore  increases  with  rise  of  temperature.  When  the 
quasi-fluid  casein  cools  it  becomes  hard  and  may  be 
powdered  by  grinding  under  water,  redissolved  in  ammonium 
sesquicarbonate,  and  reprecipitated  in  its  original  state 
by  the  addition  of  acetic  acid.  Neither  heat  nor  the 
addition  of  an  acid  coagulates  casein  solutions. 

Casein  solutions  act  on  litmus  like  carbonic  acid,  and 
acid  casemate  of  potassium,  sodium,  ammonium,  and  calcium 
may  be  obtained  which  redden  litmus  and  are  not  preci- 
pitated by  carbonic  acid. 

The  caseinates  of  these  bases  form  solutions  which  are 
neither  precipitated  by  alcohol  nor  coagulated  on  heating. 
At  the  boiling  point,  however,  the  solution  of  calcium 
caseinate  becomes  cloudy,  but  again  becomes  clear  on 
cooling;  casein  is  therefore  a  substance  quite  distinct  from 
albumin, 

Whey  Albuminoids. — Whey  contains  other  albuminoids, 
differing  from  casein.  Whey  is  coagulable  by  heat,  and  the 
coagulum  formed  is  insoluble  both  in  water  and  ammonium 
sesquicarbonate.  [It  is  evident,  therefore,  that  in  the 
preparation  of  pure  casein,  as  above,  the  milk  must  not  be 
warmed  before  precipitation.] 

To  the  clear  whey,  "  alcohol  at  95°  ( '."  is  added  until  no 
further  precipitate  is  formed,  a  volume  of  alcohol  at  least 
equal  to  twice  the  original  volume  being  necessary.  A 
voluminous  precipitate  is  formed,  which  is  collected  on  a 
filter  and  washed  with  "  alcohol  at  80°  C,"  until  it  is  freed 
from  lactose  ;  it  is  then  drained,  but  before  it  dries  it  is 
stirred  into  water  and  after  some  time  filtered.  A  certain 
portion  of  the  mass  dissolves  in  water,  from  which  it  may  be 
reprecipitated  by  alcohol;  it  is  therefore  washed  with  water 
till  the  wash  water  gives  no  precipitate  with  alcohol.  The 
undissolved  portion  is  taken  up  with  a  dilute  solution  of 
ammonium  sesquicarbonate ;  a  solution  of  an  albuminoid 
and  an  inorganic  residue  are  thus  obtained.  The  albuminoid 
may  he  precipitated  from  its  solution  by  means  of  acetic 
acid  and  this  product  is  Iactalbumin.  The  portion  soluble 
in  water  is  galactozymase  ;  it  must  be  freed  from  Iactalbumin 
by  dissolving  in  water  and  reprecipitating  several  times. 
The  final  product  is  entirely  soluble  in  water,  and  it  may  be 
found  impossible  to  reprecipitate  it  with  alcohol  except  by 
adding  a  trace  of  sodium  or  ammonium  acetate  to  the 
solution.  The  galactozymase  of  cow's  milk  renders  starch 
paste  fluid,  but  does  not.  convert  it  into  sugar. 

It  is  evident  that  Iactalbumin  exists  in  the  soluble  state  in 
milk,  but  the  treatment  with  alcohol,  which  precipitates  it, 
renders  itat  the  same  time  insoluble  in  water,  though  it 
remains  soluble  in  a  solution  of  ammonium  sesquicarbonate. 
If,  however,  it  he  stirred  into  water  and  heated  to  loo  ,  it 
contracts  without  softening,  and  then  becomes  insoluble  not 
only  in  ammonium  sesquicarbonate,  but  also  in  dilute 
ammonia. 

Galactozymase,  on  the  other  hand,  is  in  nowise  coagulable 
by  alcohol,  but  it  also  yields  solutions  which  arc  coagulated 
by  heat,  and  they  thereby  lose  their"  zymasic  "  function. 

The  study  of  the  specific  rotatory  power  of  Iactalbumin 
and  galactozymase  proves  them  to  be  definite  chemical 
compounds. 

The  author  intends  to  publish  further  results  shortly. 

—P.J.  II. 


1074 


THE  JOUENAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY.  Dfov.  29, 1890. 


^Uto  Boohs. 


The  Threshold  of  Science.  A  variety  of  simple  and 
amusing  experiments  illustrating  some  of  the  chief 
Physical  and  Chemical  Properties  of  Surrounding  I  Ibjects 
and  the  effects  upon  them  of  Light  and  Heat.  By  C.  I!. 
Alder  Wright,  D.Sc,  F.R.S.,  Lecturer  on  Chemistry 
and  Physics  in  St.  Mary's  Hospital  Medical  School, 
I. (.ml.. n.'  I, mihIii n  :  Charles  Griffin  and  Co.,  Exeter  Street, 
Strand.      1891. 

(I.  rwo  volume  elegantly  bound    in  cloth  and   gilt,  price 

7v.  i'.i/.,  a  volume  more  plainly  hound  in  cloth  being  offered 
at  6s.  It  contains  Frontispiece,  Table  of  Contents, 
Introduction,  and  Text  covering  3S4  pages,  concluded  by 
a  copious  Alphabetical  Index.  There  arc  upwards  of  203 
well-executed  wood  engravings.  The  intent  of  the  work 
may  he  readily  gathered,  especially  after  another  glance 
at  the  title,  from  the  following  paragraph  in  Dr.  ('.  R. 
Alder  Wright's  introduction  : — "  Whilst  the  juvenile  philoso- 
pher finds  pastime  and  entertainment  in  constructing  simple 
apparatus  ami  preparing  elementary  experiments,  he  may 
at  the  same  time  he  led  to  observe  correctly  what  happens, 
to  draw  inferences  and  make  deductions  therefrom,  and  by 
comparing  together  the  results  obtained  in  different  eases 
may  gradually  acquire  some  degree  of  elementary  training 
in  the  proper  exercise  of  ttu.se  mental  qualities  which 
systematic  scientific  education  chiefly  calls  forth;  and  in 
addition  may  pick  up  a  variety  of  pieces  of  information  as 
to  tlie  •  win  and  wherefore  "  of  things  connected  with  the 
phenomena  of  nature  generally,  and  more  particularly  with 

matters  of  every-day urrence,  especially  the  various  arts 

and  manufactures  and  the  innumerable  scientific  applications 
nowadays  m  t  with  on  all  sides  of  every-day  life."  It  is 
claimed,  as  a  special  advantage,  that  the  hook  is  written  not 
with  a  view  to  aid  in  preparing  for  examinations,  but 
rather  to  foster  the  habit  of  scientific  thought  in  an  elemen- 
tary way  and  of  deliberate  experimental  inquiry. 

the  work  is  classified  as  follows: — §  1.  States  of  Matter. 
§2.  Physical  Changes  of  State,  due  to  Heat  and  Pressure 
and  not  accompanied  by  Chemical  Action.  §  :S.  Changes 
of  State,  due  to  Solution,  not  accompanied  by  Chemical 
Action.  §  4.  Solution  and  Separation  from  Solution  by 
Actions  involving  Chemical  Changes.  §  5.  Chemical  Actions 
producing  Change  of  State  without  the  Employment  of 
Solvents.  S  6.  Physical  Adhesion  and  allied  phenomena 
of  Surface  Action.  §  7.  Effects  of  Heat  upon  Bodies,  other 
than  Change  of  State,  and    Production  of  Chemical  Action. 

s.  Kadiant  Action  ;  Visible  Light.  §  9.  Radiant  Action  ; 
Invisible  Light. 

A  Treatise   on    Electro-Metallurgy.     Embracing  the 

Application  of   Electrolysis  to   the   Plating,   Depositing, 
Smelting  and   Refining   of   various   Metals,    and   to   the 
Reproduction  of  Printing  Surfaces  and  Art-work,  &c.    By 
Walter    G.   McMillan,    l-'.I.C  .    F.C.S.,    Chemist   ami 
Metallurgist  to  theCossipore  Foundry  and  Shell  Factory  ; 
late    Demonstrator    of     Metallurgy     in     King's    College, 
London.    London  :  Charles  Griffin  and  Co.,  Exeter  Street, 
Strand.      1890. 
OCTAVO  volume,  bound  in  cloth,  price  10s.  (id.     It  contains 
Preface.   Table   of  Contents,   List  of   Tables   used  in  the 
treatise,  316   [.ages  of  Subject-matter,  29  pages  devoted  to 
a  glossary  of  substances   commonly   employed  in  Electro- 
metallurgy, 12  V  pages  devoted  to  Addenda,  chiefly  composed 
of   tables   or   tabulated    matter,    terminated    by  a    List    of 
Antidotes    to    Poisons    contained    amongst    the    substances 
used  in   Electro-metallurgy,  and    a  copious   Alphabetical 
Index.     The  text  is  illustrated  by  101   effective  and  well- 
executed  wood  engravings.     The  matter  is  brought  well  up 
to  date,  including  descriptions  such,  for  example,  as  that  of 
Elmore's  recent    process    for   the    manufacture   of   seamless 
copper  tuhes  of   extraordinary   strength    and    tenacity   by 
electro-deposition  of  the  pure  imtal.  meanwhile  continually 
burnishing    it   during    the   whole    course  of  the   depositing 
operation. 

The  work  is  sub-divided  as  follows: — Chap.  1.  Intro- 
ductory and  Historical.  II.  Theoretical  and  General.  III. 
Sources  of  Current.    IV.  General  Conditions  to  be  observed 


in  Electro-Plating.  V.  Plating  Adjuncts  and  Disposition 
of  Plant.  VI.  The  Cleansing  and  Preparation  of  Work  for 
ill.  Depositing  Vat,  and  subsequent  Polishing  of  Plated 
Goods.  VII.  The  Electro-deposition  of  Copper.  VIII. 
Electrotyping.  IX.  The  Electro-deposition  of  Silver.  X. 
The  Electro-deposition  of  <  [old.  XI.  The  Electro-dep 
of  Nickel  and  Cobalt.  XII.  The  Electro-deposition  of  Iron. 
XIII.  The  Electro -deposition  of  Platinum,  Zinc,  Cadmium, 
Tin,  Antimony,  and  Bismuth;  Electro-chromy.  XIV.  The 
Electro-deposition  of  Alloys.  XV.  Electro-metallurgical 
Extraction  ami  Refining  Processes.  XVI.  The  Kecoverj 
of  certain  Metals  from  their  Solutions  or  Waste  Substanci  s. 
XVII.  The  Determination  of  the  proportion  of  Metal  in 
certain     Depositing    Solutions.       XVIII.     A     Glossary     of 

Sul.stai s    commonly     employed     in     Electro-metallurgy. 

Addenda. 


(JnTERSUCHUNGEN  At  s  DEE  Picwis  mi;  Garuxgs 
Industrie.  Von  Dr.  Kmii.  Chb.  Hansen.  I.  11.  ft. 
Zweite,  vermehrte  and  neubearbeitete  Auflage,  mit  vierzehn 
Abbildungen.  Miinchen  and  Leipzig:  Druck  und  Verlag 
von  R.  Oldenbourg.  1890.  London:  H.  Grevel  and  Co., 
33,  King  Street,  Covent  Garden. 
Large  8vo.  brochure,  in  paper  cover,  being  pari  No.  1  of  a 
work  now  in  the  press.    It  commences  with  an  INTRODUCTION 

fothe  first  edition,  and  this  is  followed  by  one  to  tin-  set I 

edition.  The  text  covers  S.'i  pages,  and  these  are  illustrated 
by  14  wood  ciigrax  'nigs. 

The  work  is  sub-divided  as  follows: — I.  The  Cultivation 
of  Y^east  in  the  Service  of  Industry:  1.  The  introduction 
of  pure  and  selected  Yeasts  in  the  Making  of  Peer,  and 
the  results  arrived  at.  2.  The  Manufacture  of  Pure  Culti- 
vated leasts.  II.  Observations  on  Varieties  of  Brewer} 
if  easts:  1.  Means  of  recognising  the  Varieties  of  Saccharo- 
myces.  2.  Higher  and  Lower  Yeasts.  3.  Investigations  of 
Varieties  of  Yeasts,  which  have  been  tried  in  practice. 
4.  The  Variations.  J.  Chief  Results.  III.  The  Practical 
Investigation  of  Beer  in  the  Store  Casks,  with  respect  to  its 
permanency. 

Report  on  Analyses  and  Research  conducted  in  iss.; 

1889    in    the    Central    Chemical    Laboratory     of     Italian 

Customs,   under  the   Direction   of  Senator    CannizzarO. 

Compiled  by  R.  Nasini  and  V .  Villavecchi  v. 

Tins   report   is   dedicated,  through   Senator  Cannizzaro,  to 

the  iviiiccii  of   Italy.      Its  object   is   twofold:    1st,  to  give  an 

account  of  the  industrial  and  commercial   methods,  and  for 

the    tests    and    analyses    of    various    goods,    together    with 

suitable    trade    notices    to    serve    as    a    guide    to    chemists 

engaged  in  analytical   work  connected  with   the  tariff;  ami 

2nd,  to  give  a  description  of  simple  analytical   methods  and 

their   interpretation,  for  the  instruction  of  Customhouse 

officials.      Some    of    the    analytical    methods    haw   been 

specially  devised  by  the  compilers  for  the  exigencies  of 
their  work,  while  others  are  modifications  and  simplifica- 
tions ol  those  already  in  practice.  In  the  latter  case  full 
references  arc  given  to  scientific  memoirs,  text -hooks  on 
commercial  analysis,  and  reports  of  various  congresses. 
Special  attention  is  given  to  the  criteria  adopted  1>\  the 
Direction  for  the  classification  of  samples  under  dispute. 
Reference  is  also  made  to  certain  investigations  which  are 
being  carried  on  in  the  laboratory,  especially  upon  the 
sophistication  of  salt,  glucose,  and  spirits,  the  tariffs  on 
acetic  acids,  as  al-o   on    tobaccos   in   relation    to   the   soil   In 

which  thev  arc  cultivated  in  Italy.  These  investigations 
will  form  the  subject  of  special  publications  from  the 
laboratory. 

The  report  is  divided  into  chapters  and  sections  arranged 
according  to  the  various  categories  of  the  tariff.  A 
description,  with  plans  of  the  laboratory,  is  given  in  the 
preface. 

(See  various  sections  of  the  Journal  and  Patent  Literature 

ami  the  Trade  Report  of  this  issue.) 


Erratum.— This    Journal,    1890,   '.'so,   "New     Books" 
column  1,  for  ••  Endiometry"  read  "  Audiometry." 
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Crator  ftrport. 


TARIFF  CHANGES  AND  CUSTOMS  REGULATIONS. 

The  Customs  Tariffs  m   Australasia. 
(Showing  the  Duties  on  Chemicals  in  force  throughout  Australasia  on  January  1,  1890.) 


Articles. 


New  South 
Wales. 


Victoria. 


Smith 
Australia. 


Queensland:    U%%L      Tasm 


Alum 

Arsenic 

Artists'  colours 

Benzol 

Chemiculs 

Cream  of  tartar 

Drugs  (unenumerated). 
Dyes 


Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 

Free 
Tree 

Free 
>;,,.  call. 

Methylated  spirit |    4s. -all. 

Naphtha  

Oil,  cocoa-nut 

Oil,  kerosene 


Essences   (not    being   alcoholic   com- 
pounds)   


India  rubber  tubing 

Instruments    (optical,   scientific,   and 
surgical)  

Linseed  oil 


6oT.  pill. 
Free 
Free 
Oil.  rape I    &d.  gall. 


Oil  (unenum.  l 

Opium 

Patent  medicines ... 


Perfumery      (including     fancy      and 
scented  soaps) 


Phosphorus 

Quicksilver 

Sheep-dip  (Cooper*sand  Little's) 

Shellac 

Soup 

Soap,  scented  and  fancy 

Soap  powder 

Soda  ash 

Soda,  bicarbonate 

Soda,  caustic 

Soda,  crystals 

Soda  nitrate 

Soda,  for  manure 

Soda,  silicate 

Spirits  of  wine 


0(7.  gall. 
20s.  lb. 

Free 

Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
14s.  gall.  pf. 


12s.  gall.  pf.  14s.  gall.  pf.  12s.  gall.  pf. 
Spirits, perfumed 15s.gall.pf.  -21s.gall.pf  21s.  gall. pf.  20s; gall. pf. 


Free 
Free 

Sd.  gall. 


Free 

Free 
Free 

Free 
6d.  gall. 

Is.  gall. 
Sd.  gall. 
Free 
Fre- 
ed, gall. 
M.  gall. 
20s.  lb. 
25 

2:, 

Fir,' 

Free 
Free 
Free 
2a".  lb. 

4</.  lb. 
20  : 
Free 
Free 
Free 
2s.  cut. 
Free 
Free 
Free 


10 
In 

Free 
0,7.  gall. 
Bd.  11,. 
1-, 

10 

Frc 

11, 
lo 

Free 
Sd.  gall. 

3s.  gall, 
i',..  gall. 

Free 
3d.  gall. 
0(7.  gall. 
Oil.  gall. 
20s.  lb. 
20 

as 

Free 

Free 

Free 

Free 
Id.  lb. 

Id.  lb. 
id.  lb. 

Free 
2s.  ewt. 

Free 
2s.  cwt. 

Free 
6 


New 
Zealand. 


Fiji. 


1.", 
16 
15 
Sd.  gall. 
15 
15 
15 
Free 

15 

15% 

15 
Is.  gall. 
5s.  gall. 
till.  gall. 

Is.  gall. 
Gd.  gall. 

Is.  gall. 
Sd.  gall. 

20s. lb. 
15 

15 
15 

Free 

15 

Free 
10s.  cwt. 
10s.  cwt. 

15 

Free 

Is.  cwt. 

Is.  fid.  cwt. 

2s.  cwt. 

5 

Free 

15 


12? 

12! 

Hi 

m 

12! 
12J  :    : 

12! 

12$ 


Sugar  of  milk  . 
Sulphuric  acid. 
Thermomi  ters. 

Vermilion 

Vinegar 


Free 
Free 
Free 
Free 

!'|,  r 


Free 

5s.  cwt. 

Free 

Free 

6(7.  gall. 


LO 
58.  ewt. 

Free 
2s.  ewt. 
9d.  gall. 


1.-, 

2s.  Oil.  cwt. 

15 

3s.  ewt. 

9d.  to  Is. 
gall. 


Free 
Free 

12! 
12! 
12! 
12! 
12! 

Free 

m% 

12i% 


Free 

].-, 

Free 

15 

Free 

10 

Sd.  gall. 

l<i.  gall 

15  :  c 

15 

1,/.  111. 

1.5 

15 

15 

Free 

(aniline) 

15 

15  % 
Free 


Free 

j  6d.gall. 

Is.  gall.  3s.  gall.  Is.  gal!. 

6rf.  gal!.  Is.  3(7.  call.  Bd.  gall. 

Sd.  gall.  Free  '»'■  rail. 

tid.  gall.  Is.  gall.  0,7.  gall, 

i;.'.  gall.  Is.  3d.  gall.  Bd.gall. 

i'„/.  gall.  Is.  :;<'  gall.  Free 

20s.  lb.  20S.  11).  His.  Hi. 

12!  12! 

20  12!  2:, 

12!  Free  Free 

12!  Free  Free 

u  in  Free 

12!     .  Free  Free 

3s.  cwt.  1,/.  lb.  3s.  cwt. 

2n  3d.  lb. 

m°„  m  2o°„ 

Free  Free  1*  ewt. 

12!  1,.'.  lb.  Is.  cwt. 

12!  Free  Free 

ins.  (en  id.  lb.      I     2s.  cwt. 

12!  Free  Free 

Free  Free  Free 

1 2 ;  Free  Free 

20s.  gall.  pf.  las.gall.  pf.  16s.  gall.pf. 

20s.  gall,  pf  24s.  gall.  pf.  21s.  gall.  pf. 


1.-, 
10< 

:, 
9rf.  gall. 
2s.  gall. 
Oil.  gall. 

Free 

9<7.  to 

Is.  3(7.  gall. 

Gd.gall. 

0(7.  gall. 

Lis.  Hi. 

15  " 

1.5  [ 
15 


12! 

12! 
Free 
12! 
0,7.  gull. 


12! 

Free 

Free 

id.  lb. 
Od.  gall. 


1.-, 

Free 

Free 

0(7.  gall. 


15% 
1,7.  II). 
1.-, 
in 
ir, 
1.-, 
1.-, 
20s.  ton 
Free 
Free 
io    , 

lis.  gall. 

14s.  gall. 
15 
15 

B 

in 
Od.  gall. 


-( 'henust  and  Druggist. 


107'J 


THE  JOURNAL  OF  THE    SOCIETY   OP  CHEMICAL  INDUSTRY. 


[X..v.  29,1890. 


Canada. 
Veil   Customs  Tariff — concluded. 


Articles. 


Duties  levied. 


India-rubber  clothing,  or  clothing  made  water- 
proof with  india-rubber,  not  elsewhere  specified. 

Rubber  belting,  hose,  packing,  mats  and  matt  ingj  i 
ami  cotton  or  Linen  1ms.-  lined  with  rubber j 

India-rubber  vulcanised  handles  for  knives  and 
Forks 

Gutta-percha  manufactures 

Japanned,  patent,  or  enamelled  leather 

Leather,  sole { 

Leather,  sole,  tanned,  but  rough  or  undressed 

Skins  for  Morocco  leather,  tanned,  hut  not  further 
manufactured 

All  other  leather  and  skins,  tanned,  not  otherwise 
specified 

China  and  porcelain  ware 

Earthenware  and  stoneware,  viz.,  demijohns  or 
ju^s,  churns  ami  crooks,  3  cents  per  gallon  of 
holding  capacity 

Earthenware  or  stoneware,  brown  or  coloured,  and 
Rockingham  ware,  white  granite  or  ironstone 
ware,  "  C.  C."  or  cream-coloured  ware,  decorated, 
printed,  or  sponged,  and  all  earthenware  not 
elsewhere  specified 

Brain  tiles  not  glazed 

Drain-pipes,  sewer-pipes,  chimney  linings,  or  \euts 
and  inverted  blocks,  glazed  or  unglazed,  and 
earthenware  tiles 

Glass  carboys  and  demijohns,  empty  or  tilled, 
bottles  and  decanters,  tlasks  and  phials,  of  less 
capacity  than  8  oz 

Flasks  and  phials  of  S  OZ.  capacity  and  overA 
telegraph  and  lightning  rod  insulators,  jars  ( 
and  _-lass  balls,  and  cut.  pressed,  or  moulded  t 
tableware ) 

Common  ami  colourless  window  glass,  and  plain, 
coloured,  stained,  or  tinted,  or  inuttled  glass  in 
sheets 

Plate  L'lass,  not  colt  ured,  in  panes  of  not  over  30 
square  feet 

Plate  glass,  in  panes  of  over  30  and  not  over 
7o  square  teet  each 

Photographic  dry  plates 

Alhuuiinised  paper,  chemically  prepared  for 
photographers  use 

Paper  of  all  kinds,  not  elsewhere  specified 

Manufactures  of  paper,  including  ruled  and  border 
papers,  papetries,  boxed  papers,  envelopes,  and 
blank  books 

Ink  for  writing 

Type  metal  

Brass,  manufactures  of  not  elsewhere  specified.... 

Gold  and  silver  leaf  and  Dutch  metal 

Copper,  manufactures  of,  not  elsewhere  specified  . . 

German  and  nickel  silver,  manufactures  of,  not 
plated  

Phosphor  bronze  in  blocks,  &c 

Pis  ed  wan',  electroplated  or  ^ilt.  of  all  kinds, 

Whether  plated  wholly  or  in  part 

Ferro  manganese,  ferro  silicon,  spiegel,  steel  bloom 
ends,  for  the  manufacture  of  iron  and  steel 

lead  bars,  blocks  and  sheets ,. 


Dols.  Cts. 

',/  vat. 

Lb.  on:, 

\  i:,      ad  val. 

lo70«./  ml, 

25  %  ail  val. 

25"Uad  in/. 

Lb.  iron'. 

&  15  u/«  od  val. 

Hi       ad  val. 

15        ad  val. 

'.'0     ,  ad  val. 
30  %  ad  val. 


Gall. 


0-03 


35  %  ad  cat. 
20  °/0  a'l  val. 

oo    o  ad  vol. 

130  ",'o  ad  val. 


Doz.  piecesO'OB 

&  3(1  °  „  ad  val. 


24  nival. 

Sq.  ft.        0-06 

0-08 
00-9 

IB  "load  vol. 

23  '    ad  val. 

35  %  ad  val. 

25  %  ad  val. 
10  7„  ad  val. 
30  "Uatl  tal. 
SO  %  ad  val. 
30  70  ad  val. 

25  %  ad  val. 
10  7o  ad  vol. 

30  7o  ad  val. 

Ton  ;■!« 

niu  lb,      ii-iki 


Customs  T.utnr  oj   Canada — cont. 


Articles. 


Duties  Lei  ied. 


Lead,  old  scrap  and  pig  . . 
Lead  pipe  and  lead  shot  , 


Lead  and  all  manufactures  , ,i   lead   oof   other 
specified 

Nickel  anodes 

Tinware  and   manufactures  of  till  nut   elsewhere 
spec  i  lied 

Tin  crystals 

Zinc  chloride,  salts  and  sulphate  oi 

Zinc,  manufactures  of,  not  elsewhere  specified  .... 

I  lemeut,  burnt  and  unground 


Cement,  hydraulic,  or  water  lime,  ground,  including 
barrels  


Cement  in  bulk  or  in  hairs 

Cement,  Portland  or  Roman,  shall  he  classed  with 
all  other  cement  at  specific  rates  as  above 
provided, 


Water  limestone  or  cement  stone. 


Coal  tar  and  coal  pitch 

Plaster  of  Paris  or  gypsum,  ground,  not  calcined  . 

Plaster  of  Paris,  calcined  or  manufactured]  1  ■"•  cents 
per  10D  lb.  or  45  cents  per  barrel  of  not  over 
300  lb 

Piumbagc 

Do.,  all  manufactures  of,  not  otherwise  specified... 

Saltpetre 

Asbestos,  in  any  form  other  than  crude,  and  all 
manufactures  thereof 

Celluloid,  moulded  into  sizes  for  handles  of  knives 
and  forks,  not  bored  or  otherwise  manufactured  ; 
also  moulded  celluloid  balls and cylindt  rs coated 
a-i/h  t'ti  fad  ,o-  not,  hit/  notjlnished  or  further 
manufactured 

Fireworks 

blast  lug  and  minim;  powder 

Canister  powder  in  pound  and  a  half  tins  

Cannon  and  musket  powder  in  keirs  and  barrels.  , . 

i.iant  powder,  dualin,  dynamite,  and  other  ex- "1 
plosives  in  which  nitro-irlyceriu  is  a  constituent  ,- 
part ) 

Gun.  rifle, and  sporting  powder  in  kegs,  half  kens, 
or  quarter  kegs,  and  other  similar  packages. . . . 


Nitro-glycerin  . 


Electric  arc  light  carbons  or  carbon  points  not 
exceeding  12  In.  in  length  2  doK.  50  cents  per 
l.niiii.  and  m  proportion  for  greater  or  less 
lengths 

Oil,  spermaceti,  wl .ale  and  other  fish  oils, and  ain 
ither  articles  the  produce  of  the  fisheries,  not  > 
specially  provided  for ) 


Dols.  Cts. 

blO  lb.        n- III 

Lb.  o-iiU 

ad  val. 
•d  val. 

25       ad  val. 

i  val. 

Id  val. 

-:<       ad  val. 

100  lb.       0  07S 

barrel       (T4U 
bushel      0-09 


Ton  of  13  cub. 
It.  I'OO 

10  70  ad 

bin  lb.       o-10 


o-i.-. 

15         ad  val. 

I  Vol. 

20  70  ad  val. 
25       ad  val. 


io7o»e 
25 

Lb.  u-n.-s 

in; 
„  "'"i 

0-05 

and  20      adval. 

Lb.  •>  a:. 

n- HI 

and  20 

1, 2-..U 


20°kad  val. 


Exemptions. — The    following    articles    ate    exempt    from 
Customs  duty  : — 


Ambergris. 

Bom  -crude, nut  manufactured, 
burned,  calcined,  ground,  or    1 
steamed. 

Bone-dust    and    bone-ash    for 

manufacture  of  phosphate  and 

fertilisers. 

Guano  and    other  animal  and 

stable  manures. 
Hide-,  raw.  whether  dry,  salted, 
,,r  pickled. 


Pelts,  raw. 

Skins,  undressed,  dried,  salted. 

or  pickled. 
Celluloid   xylonite  or  xyolitc  in 

sheets,  and  in  lumps,  blocks, 

of  halls.  Ill  the  rOUS  le 

Ammoniai,  sulphate  of. 
Sal-ammoniac 

round  or  ungi 

Alum,  in  hulk  only,  ground  or 
unground. 
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Aluminium  or  aluminium  and 
aluiiiiriia  and  chloride  of  alu- 
minium or  chlomluni,  sul- 
phate of  alumina  and  alum 
cake. 
Antimony,  not  ground,  pul- 
verised, or  otherwise  manu- 
factured. 
Arsenic 

Argals  or  argols,  not  refined. 
Cream  of  tartar,  in  crystals. 
Borax,  ground  or  ungrouud,  in 
bulk  of  nut  less  than  25  lb. 
only. 
Boracic  acid. 
Brimstone,  crude,  or  in  roll  or 

flower. 
Sulphur  in  roll  or  flower. 
Bromine. 

Cherry  heat  welding  compound, 
Cinnabar. 
Cobalt,  ore  of. 

Ashes,  pot  and  pearl,  in  pack- 
as  is  of  not  less  than  25  lb. 
weight. 
Kainiteor  German  potash  salts 

for  fertilisers. 
r>'t;i>h,  German  mineral. 
Potash,  muriate  and  bichromate 

of,  crude. 
Soda,  sulphate  of,  crude,  known 

as  salt  cuke. 
S  da  ash,  caustic  soda  in  drums, 
silicate  of  soda  in  crystals  or 
in    solution,    bichromate    of 
soda,  nitrate  of  soda,  or  cubic 
nitre,    saisoda,    sulphide     of 
sodium,  arseniate,  binarseni- 
ate,  chloride  and  stannate  of 
soda. 
Iodine,  crude. 
Litharge. 

Manganese,  oxide  of. 
Phosphorus. 

Sulphate  of  iron  (copperas), and 
sulphate    of     copper     (blue 
vitriol). 
Ultramarine    blue,    dry   or    in 

pulp. 
Verdigris,    or    sub-acetate     of 

copper,  dry. 
Whiting  or  whiteniner,  gilders' 

whiting  and  Pans  white. 
Dragon's  blood. 
Musk,  in  pods  or  in  grains. 
Oxalic  acid. 

Quinine,  sulphate  of,  in  powder. 
Aniline  dyes  and  coal-tar  dyes, 
in  bulk  or  in  park:^-  s  of  not 
less    than    1  lb.    in    weight, 
including  alizarin   and    arti- 
ficial alizarin. 
Aniline  oil,  crude. 
Aniline  salts  and  arseniate  of 

aniline. 
Annato,  liquid  or  solid. 
Annato  seed. 
Barilla. 
Berries  for  dyeing  or  used  for 

composing  dyes. 
Cochineal. 

Dyeing  or  tanning  articles, in  a 
crude  state,  used  in  dyeing  or 
tanning,  not  elsewhere  speci- 
fied. 
Iron  liquor,  solution  of  acetate 
of  iron  for  dyeing  and  calico 
printing, 
lied  liquor,  a  crude  acetate  of 
aluminium,    prepared     from 
pyroligneous  acid,  for  dyeing 
and  calico  printing. 
Extracts  of  logwood,  fustic,  oak, 

and  of  oak  bark. 
Indigo. 

Indigo  auxiliary  or  zinc  dust. 
Do.  paste,  and  extract  of. 
Lac  dye,  crude,  seed,  button, 

stick  and  shell. 
Varnish,  black  and  bright,  for 

shins'  use. 
Caoutchouc,  unmanufactured. 
India-rubber,  unmanufactured. 
Rubber,  crude,  and  hard  rubber 
in    sheets,   but    not    further 
manufactured. 
Recovered  rubber  and  rubber    i 
substitute. 


Gutta-percha,  crude. 

Madder  andmunjeet,  or  Indian 

madder,  ground  or  prepared, 
and  all  extracts  of. 
Persis,  or  extract  of  archill  and 

cudbear. 
Term    Japonlca,    gambier     or 

cutch. 
Turmeric. 
Chloride  of  lime. 
Colours,  metallic,  viz. :  Oxides 
of  cobalt,  zinc,  and  tin,  not 
elsewhere  specified. 
Ores  of  metals  of  all  kinds. 
Gypsum,    crude    (sulphate   of 

lime). 
Asphalt  and  bone  pitch,  crude 

only. 
Clays. 
Fire-clay. 

Pipe-clay,  unmanufactured. 
Fullers'  earth. 
Cryolite. 
Bismuth,  metallic,  in  its  natural 

state. 
Copper,  in  sheets  or  plates  of 

not  less  than  4  in.  in  width. 
Precipitate  of  copper,  crude. 
Nickel. 
Quicksilver. 
Silver,  German  silver,  and  nickel 

silver,  rolled  or  in  sheets. 
Spelter,  in  blocks  and  bars. 
Tin   in  blocks,  pigs,  bars,  and 
shi  ets,  and  plates  and  tinfoil. 
Yellow  metal,  in  bolts,  bars,  and 

for  sheathing. 
Zinc,  in  blocks,  pigs,  and  Bheets. 
Cinchona  bark. 
Hemlock  bark. 
Oak  bark. 
Tanners'  bark. 

Camwood  and  sumac  and  ex- 
tract for  dyeing  or  tanning 
purposes,  when  not  further 
manufactured  than  crushed 
or  ground. 
Nut  -alls. 
Litmus  andalllichens.  prepared 

and  not  prepared. 
Alkanet  root,  crude,  crushed,  or 

ground. 
Root,  medicinal,  viz. :— aconite, 
calumba,  ipecacuanha,  sarsa- 
parilla.    squills,     taraxacum, 
rhubarb,  and  valerian. 
Gums,    viz.: — amber,     arabic. 
Australian,    copal,     dammar, 
kaurie,      mastic,       sandarar. 
Senegal,  shellac;   and  white 
shellac   in  gum  or  flake,  for 
manufacturing  purposes :  and 
gum  tragacanth,  gum  gedda, 
and  gum  )  arberry. 
Resin  or  rosin,  inpacka^.^  oi 

not  less  than  100  lb. 
Turpentine,  raw'  or  crude. 
Foot  grease,  being  the  refuse  of 
cottonseed  alter  the  oil  has 
been    pressed    out.    but    not 
when  treated  with  alkalis. 
Oil    cake    and    oil-cake  meal, 
cotton-seed  cake  and  cotton- 
seed meal,  and  palm-nut  cake 
and  meal. 
Oils,  viz. :— Cocoanut  and  palm 
in  their  natural  state ;  ottar  or 
attar  of  roses  and  oil  of  roses. 
Blood    albumen,    tannic     acid, 
antimony  salts,  tartar  emetic 
and   grey   tartar,    when    im- 
ported by  manufacturers  for 
use  in  their  factories  only. 
Chlorate  of  potash  in  crystals, 
when  imported  for  manufac- 
turing purposes  only. 
Esparto  or  Spanish  grass,  and 
other  grasses,  and  pulp  of,  for 
the  manufacture  of  paper. 
Platinum    wire,    and    retorts, 
pans,  condensers,  cubing,  and 
pipe  made  of  platinum,  when 
imported  by  manufacturer^  of 
sulphuric  acid  for  use  in  their 
works  in  the  manufactun-  or 
centration     of    sulphuric 
acid. 
"White  shellac,  for  manufactur- 
ing purposes. 

—  Hoard  of  Trade  ./. 


Rt  ssia. 

Chemicals  in  Russia. 
It  i>-  said  that  the  new  Russian  l  ustoms  tariff,  -which  is  to 
come  into  force  in  July  1891,  and  is  now  being  drafted  bj  a 
commission  sitting  in  St.  Petersburg,  will  be  particularly 
severe  on  chemical  products.  The  duties  on  these  goods 
will  be  advanced  in  an  unprecedented  manner,  and  no  loop- 
holes  will  be  left  by  which  it  will  be  possible  to  import 
them  at  lower  rates  under  other  denominations. —  Chemist 
and  Druyyist. 


MISCELLANEOUS  TRADE  NOTICES. 
The  Output  of  Platinum. 
In  view  of  the  recent  enormous  advance  in  the  price  of 
platinum,  the  following  figures,  showing  the  output  of  the 
crude  ore  in  Russia,  are  of  interest  : — In  1SS1  2,986  kilos. 
were  produced  :  in  1882,  4,081  kilos. ;  in  1883,  3,537  kilos. ; 
in  1884,2,237  kilos.;  in  1885,2,591  kilos.;  and  in  1886, 
4,317  kilos.,  or  an  average  of  hardly  660  cwt.  a  year.  All 
this  platinum  is  found  in  two  districts  of  the  Government 
of  Term.  The  mines  of  Gorohlagodsk  yield  about  two- 
thirds,  those  of  Nigi-Taguitsk  one-third  of  the  supply. 
The  syndicate  which  is  said  to  be  cornering  the  platinum 
supply  have,  no  doubt,  in  view  the  enormously  growing 
demand  for  platinum  for  electric  industries,  but  the  cut- 
throat policy  they  are  reported  to  pursue  is  likely  to  have 
the  effect  of  stimulating  the  working  of  platinum  deposits 
in  other  parts  of  the  world,  as  well  as  putting  electricians 
on  their  mettle  in  finding  a  substitute  for  platinum.  In  the 
Oural  mines,  until  some  years  ago,  platinum  was  obtained 
as  a  kind  of  by-product  in  the  working  of  the  auriferous 
deposits  the  existence  of  which  led  to  the  opening  of  these 
mines.  But  during  the  last  few  years  the  gold  ore  has 
become  much  scarcer,  and  platinum  has  superseded  gold  as 
the  principal  product  of  the  mines.  Besides  the  operations 
of  the  syndicate,  the  recent  advance  in  the  metal  is  attributed 
partly  to  the  increasing  scarcity  of  the  ore  and  to  the  fact 
that  labour,  always  an  uncertain  factor  in  the  Oural  mines, 
has  become  excessively  scarce  since  the  commencement  of 
the  Trans-Siberian  railway.  According  to  later  advices,  the 
whole  of  the  platinum  which  will  be  produced  in  the  Oural 
mines  for  the  next  10  years  lias  been  sold  in  advance  to 
certain  foreign  companies.  Owing  to  these  contracts  the 
price  of  platinum  has  advanced  from  2,500  to  12,500  roubles 
per  pood.  News  comes  opportunely  from  Mexico  of  the 
discovery  of  platinum  in  the  ores  extracted  from  certain 
mines  in  Sinaloa,  a  ?>tate  famous  for  its  mineral  wealth. — 
Chemist  and  Druyyist. 

The  Minekal  Wealth  of  Caxada. 
It  is  fully  established  that  Canada  is  rich  beyond  compare 
in  all  the  more  useful  minerals,  and  that  she  possesses 
deposits  of  nickel,  silver,  and  other  ores  of  great  extent. 
The  Dominion  has  coal  and  iron  in  close  proximity  to  each 
other  on  both  her  seaboards,  and  in  each  instance  the  fuel 
and  the  ores  are  of  the  highest  qualities.  In  Xova  Scotia 
there  are,  within  six  miles  of  the  Atlantic,  huge  deposits  of 
fine  ironstone  alongside  pure  limestone,  and  with  coking 
coal  in  seams  30  feet  thick.  It  is  in  this  part — most 
probably  in  Pictou  county — that  the  cheapest  and  best  pig 
iron  in  the  world  will  be  made  at  no  distant  date,  and  it 
may  be  that  from  the  Nova  Seotian  bias t-furn aces,  built 
and  run  by  British  capital,  we  shall  at  some  future  date 
derive  a  large  proportion  of  our  supplies  of  imported  iron. 
Situated  close  to  the  sea,  and  with  proper  shipping  facilities, 
these  great  mineral  deposits  have  a  future  which  is 
indubitable,  and  they  are  sure  to  attract  capital  and  skill 
before  many  years  have  elapsed.  In  the  Sudbur\  district 
the  deposits  of  nickel  ore  are  only  just  being  opened  up, 
but  they  have  a  bright  future,  not  only  because  nickel  is 
likely  to  be  largely  used  as  an  alloy  with  steel,  but  because 
nickel  itself  possesses  intrinsic  merits  which  will  ensure  its 
free  use  so  soon  as  it  can  be  sold  at  reasonable  prices  and 
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in  quantity.  In  the  Algoma  district  nf  Lake  Superior  there 
are  great  deposits  of  copper  ore — stated  by  Mr.  Krastus 
Wiinali  to  be  at  least  twenty-live  times  as  extensive  as  those 
of  the  Calumet  and  Heela  district  on  the  American  side  of 
the  lake.  There  is  also  silver  in  rich  lodes  and  platinum  in 
unusual  quantities.  Further  west,  in  British  Columbia,  tbe 
mineral  deposits  an-  vast  and  varied.  They  include  gold, 
silver,  lead,  iron,  ard  coal,  and  exist  in  quantities  not  vet 
fully  ascertained  or  appreciated,  but  known  to  be  exceedingly 
great.  On  the  Pacific  coast,  in  Puget  Sound  and  elsewhere, 
the  deposits  of  iron  ores  and  coal  are  on  a  tremendous  scale, 
both  being  very  high  in  quality,  and  so  close  together  as  to 
render  it  most  easy  and  economical  to  carry  on  blast-furnace 
work. —  Ironmonger. 

The  United  Alkali  Co.  (Limited). 

Tliis  is  the  title  under  which  the  Chemical  Union  has  now 
been    registered    by    a    Liverpool    firm  of    solicitors.       The 
capital  of  the  concern  is  6,000,000/.,  half  in  preference  ami 
half  in  ordinary  shares  of  10Z.  each.     The  first   subscribers 
comprise  the  following,  nearly  all  well  known  in  the  chemical 
trade:— J.    Brock,    Widnes ;'  H.    Gaskell,    Widnes;   .1.    K. 
Huntley,    Flint;     C.     Wigg,     Liverpool;    J.     H.     Dennis, 
Liverpool ;  A.    W.  Allhusen,   Gateshead  ;  J.  E.   Davidson, 
Newcastle-on-Tvne  ;  (i.  E.  Harlow,  Widnes  ;  J.  ('.  Stevenson, 
M.P.,    South    Shields  ;    J.    Teunant,    Saltwell,    Gateshead  ■. 
G.  L.   Wigg,   Runcorn;  P.  .1.   Worsley,  Bristol!  .1.  A.  E. 
liavner,  St.   Helen's;  E.  K.  Muspratt,  Dale  Street,  Liver- 
pool :    W.   J.    Menzies,   St.   Helen's  ;    H.    Gaskell,    jun., 
Widnes;   1!.   Shaw,  Widnes.     The  company  also  possesses 
in    addition     to     its     ordinary    directors,     one    honorary 
president     (Sir   Charles    Tennant)     and     four     honorary 
vice-presidents,    Sir  E.   Sullivan,  and   Messrs.   H.  Gaskell, 
.1.  K.  Huntley,  and  J.  H.  Dennis.     The  qualification  of  each 
of  these  officers  is  holding  5,000?.  shares  in  the  company. 
Besides  the  honorary  officers,  who  are  directors  ex  officio, 
the  board  is   to  consist  of  from  9  to  '20  directors,  the  first 
being:  Messrs.    John   Brock,    Chairman;  Chas.   Wigg   and 
J.    C.    Stevenson,   Ml'.,    vice-chairmen;  Thos.   Alexander, 
Glasgow;   A.   Allhusen,    C.    E.    Barlow,    E.    Baxter,    J.    E. 
Davidson,    11.    Gaskell,  jun.,   .las.    Gaskell,   W.  J.  Menzies, 
E.  K.   Muspratt,  G.    Pilkington,   J.  A.  E    liavner,  B.  Shaw, 
James  Tennant,  G.    L.    Wigg,  and   I'.  J.   Worsley.     Their 
qualification  is  1,000/.     The  remuneration  of  the  chairman 
is  2,500/..  with  a  further  5001.  after  S  per  cent,   dividend  on 
the  ordinary  shares  ;  that  of  each  of   the  other  directors  is 
400/.,  one  half  of  which  shall  be  paid  irrespective  of  the 
number  of  attendances  at  hoard  meetings,  and  the  remainder 
to    be    decided  at   the  end  of    the    year    according    to  the 
number  of  their  respective  attendances.     The  objects  of  the 
company  are  described  as  follows :— To  carry  on  business 
as   manufacturers  of  chemical  products  and  drugs  of   all 
kinds    and    in   all  branches   of   such   business  ;  as   colliery 
owners  and  rock-salt  proprietors,  miners,  brine  owners,  and 
white  s  lit   manufacturers  ;  as   dyers,  drysalters,  and  manu- 
facturers   of   dyes,   stains,   colours,  varnishes,   paints,   and 
pigments  ;  as  manufacturers  of  manure,   soap,  paper-pulp, 
paper  grass,  bricks,  pottery,   terracotta,  and  sanitary  and 
disinfecting  preparations,  coke,  cement,  and  artificial  stone  ; 
as  waterproofers,  and  india-rubber  and  leather  manufacturers  ; 
as  millwrights,  makers  of  locomotive  engines,  waggons,  and 
rolling  stock,  stone  and  limestone  quarry  proprietors,  lime- 
burners,   owners   of  mines  of    all  descriptions,  and  winners 
and  workers  of  minerals  and  mineral  oils,  and  the  business 
of  preparing  mineral  substances  for  sale  or  for  treatment  in 
manufacturing  processes  ;  as   metallurgists  in  all  branches  ; 
to  manufacture  and  supply  gas  to  the  property  of   tbe  com- 
pany or  the  neighbourhood,  and,  in  connexion   therewith,  to 
carry  on  the  business  of  a  gasworks  company  ;  to  carry  on 
any   business   directly   or   indirectly    counected    with    the 
generation,  accumulation,  distribution,  supply,  or  application 
of  electricity. 


Exportation  <>i   Cdban  Manganese. 

It  is  announced  that  during  the  month  of  August,  5,200 
tons  of  manganese  were  exported  from  St.  dago  de  Cuba. 
Owing  to   the    ready  sale   the  ninncancse  meets  with  in  the 


United  States  its  production  is  fast  increasing,  and  the 
exports  for  September  will  be  larger  than  ever  before.  Tbe 
owners  of  the  mines  have  formed  a  syndicate  to  work 
themselves,  some  American  companies  which  first  undertook 
to  work  the  mines  having  failed  to  fulfil  their  contracts. 
The  exports  of  manganese  ore  from  1st  July  1889  to 
30th  June  1890,  amounted  to  2,240  tons,  and  from  1st  July 
to  20th  August  1890,  to  4,190  ions.  In  other  words,  the 
Cuban  syndicate  exported  more  in  51  days  than  American 
contractors  did  in  one  yeai '.-  -<  Chemical  Trade  Journal. 


Tin;  Trade  in  Sulphuric  Aim  i.\  Tdsket. 

According  to  the  Belgian  Bulletin  tin  Musee  Commercial, 
for  October  4th,  there  is  at  present  but  a  relatively  unim- 
portant import  of  sulphuric  acid  into  Constantinople.  In 
Turkey,  as  elsewhere,  the  trade  in  this  article  is  in  direct 
proportion  to  the  development  of  the  industries  which  make 
use  of  it.  The  manufacture  of  mineral  waters,  the  dye- 
works,  tbe  cloth  factories  belonging  to  the  State,  the 
electrical  offices,  such  as  telegraphs,  fortifications,  marine, 
and  the  jewellers'  workshops  are  the  principal  clients.  The 
annual  consumption  amounts  to  about  40,000  kilos,  net,  the 
value  being  about  2,000/. 

The  Custom  bouse  administration  makes  no  distinction 
between  nitric  acid  and  sulphuric  acid,  and  returns  general 
figures  which  make  it  impossible  to  give  more  than  a  roughly 
approximate  division.  The  following  table  gives  tbe  amounts 
of  sulphuric  and  nitric  acid  imported  into  Constantinople 
and  into  the  other  parts  of  the  Ottoman  Empire  in  the 
course  of  the  year  1888—89  : — 


From 

To  Con- 
stantinople 

Import 
Duties. 

Other  Parts 
of  the 
Empire. 

Import 

Duties. 

England 

Austin-Hungary 
Italy  

Kilos. 
3,993 

ss._,j,i 

Piastres. 

.-,21 

7,193 

Kilos. 
2,18ii 

18,882 

58 

80 
510 

lit 
I2.7/.1 

:so 

Piastres. 
210 

2.11.1 

Tunis 

;;'/ 

1 1 

9 

7.7H 

3!>,511 

0,705 

About  four-fifths  of  the  total  importation  concern  sulphuric 
acid, of  which  10,0011  kilos,  are  used  in  the  Imperial  factories 
at  Stamboul,  Makrikeni,  and  lsmidt.  Most  of  the  sulphuric 
acid  brought  into  Turkey  comes  from  Marseilles,  notably 
from  the  Bio  Tinto  Company  and  from  the  Saint  Gohain 
factory.  A  certain  important  proportion  of  the  consumption 
is  indirectly  supplied  by  England  and  Germany,  through 
agents  in  London  and  Hamburg.  For  some  little  time  past 
a  house  at  Antwerp  has  been  sending  small  quantities  of 
sulphuric  acid  to  Constantinople.  The  importation  by  way 
of  Trieste  and  Galatz,  from  the  Black  Sea,  is  much  less  than 
it  was. 

Steamers  are  apt  to  refuse  to  take  large  cargoes  of  this 
article,  as  being  dangerous.  There  is  therefore  serious 
difficulty  in  importing  it  from  London  and  Hamburg,  as 
most  of  the  steam  navigation  companies  now  decline  to 
carry  inflammable  articles.  If,  however,  they  do  consent  to 
take  sulphuric  acid  on  board,  it  ought  to  be  highly  insured, 
as  such  articles  are  thrown  overboard  at  the  least  threat  of 
danger.  The  Austro-Hungarian  Lloyd  has  a  limit  of  15 
cases,  beyond  which  it  will  accept  no  consignment  of  this 
acid.  Sailing  vessels  are  much  more  accommodating  and 
their  freight  is  lower. 
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Report  on  Alkaloids. 

Report  of  the  Central  Laboratory  of  the  Italian  Customs 

Department,  339—341. 

According  to  the  tariff,  alkaloids  are  distinguished  as 
"  quinine  salts,  and  alkaloids  not  specified  and  their  salts  ;" 
both  classes  pay  12  lire  per  kilo.  These  are  distinguished 
from  medicinal  extracts,  which  pay  120  lire  per  quintal,  and 
are  defined  as  follows : — "  Medicinal  extracts,  liquid  as  well 
as  solid,  such  as  the  extracts  of  aconite,  monkshood, 
juniper,  &c.  &c,  and  such  other  herb,  root,  flower,  wood, 
and  fruit  appertaining  to  pharmacy." 

Among  substances  sentio  the  laboratory  was  phenacetiue, 
used  medicinally  as  an  antipyretic  and  antineuralgic  ;  though 
strictly  speaking  this  substance  is  not  an  alkaloid,  yet  as  the 
tariff  report  classes  antifebrine  (acetanilide)  among  the  alka- 
loids, phenacetine  must  also  be  included  in  the  same 
category.  A  sample  of  quinidine  was  classed  as  a  quinine 
alkaloid,  and  one  of  pyridine  as  an  unspecified  alkaloid. 

—V.  H.  V. 

Report  ox  Medicinal  Substances. 

Jteport  of  the  Central  Laboratory  of  the  Italian  Customs 
Department,  349 — 352. 

Among  the  substances  declared  under  the  category  of 
medicines  (duty,  10  lire  per  quintal,  tariff  Xo.  ill)  were 
samples  of  thymol,  sawdust  soaked  with  corrosive  sub- 
limate, and  quinol,  which  the  laboratory  decided  were 
rightly  classed  as  medicines  "  specified  and  not  speci- 
fied." Their  decision  on  quinol  was  based  upon  a  verdict 
given  in  the  case  of  resorcinol.  Another  importation 
declared  as  carbolic  acid  was  found  to  consist  of  the 
substance  known  commercially  as  creoline ;  this  was  the 
subject  of  a  Ministerial  decree  (February  25,  1889),  as 
follows  :  —  "  The  Minister,  considering  that  creoline  is  used 
as  an  antiseptic,  and  as  regards  its  therapeutic  properties  is 
to  be  classified  among  medicinal  substances  such  as  iodol, 
salol,  and  other  similar  products  of  analogous  therapeutic 
property,  decides,  in  accordance  with  the  Consulting  College 
of  Experts,  that  creoline  is  to  be  classed  with  medicines  not 
specified,  and  is  subject  to  a  duty  of  10  lire  per  quintal.  A 
decree  of  a  similar  kind  was  given  (September  4,  1889) 
concerning  the  oil  of  the  Laurus  cerasns,  "  used  exclusively 
in  veterinary  practice." — V.  II.  V. 

Report  ox  Minerals,  Metals,  &e. 

Report  of  the  Central  Laboratory  of  the  Italian  Custonis 
Department,  405—411. 

The  tariff  classifies,  under  the  generic  title  of  metallic 
minerals,  substances  obtained  from  the  surface  or  interior 
of  the  earth  which  serves  as  the  first  materials  for  the 
preparation  of  industrial  metals  such  as  iron,  zinc,  copper, 
lead,  antimony,  tin,  &e.  Such  minerals  are  free  of  import 
duty,  but  on  exportation  pay  '22  lira  per  ton  of  lead 
minerals,  2 '20  lire  for  copper,  and  5 '50  lire  for  zinc. 
Scoria?  of  metallic  minerals  are  free  both  of  export  and 
import  duty. 

The  report  also  distinguishes  between  "  natural  oxide  of 
manganese "  classed  with  "  minerals  of  all  sorts  "  and 
"  prepared  oxide  of  manganese,"  which  is  subject  to  the 
same  duty  as  the  oxides  of  iron  and  lead. 

In  the  former  case  the  oxide  is  free  of  duty,  in  the  latter 
it  pays  4  lire  per  quintal.  The  Direction  point  out  that 
though  it  is  not  difficult  for  a  practised  chemist  to  distin- 
guish between  a  natural  and  a  prepared  oxide  of  manganese, 
yet  this  problem  is  beyond  a  Custom  house  official.  Mention 
is  made  of  certain  disputed  samples. 

As  regards  antimony,  the  report  distinguishes  between 
the  metal  which  pays  8  lire  per  quintal,  "  antimony 
sulphide,"  also  called  "  crude  antimony,"  which  pays  4  lire 
per  quintal,  and  metallic  alloys  of  lead  and  antimony,  and 
of  lead,  antimony,  and  tin  classed  under  the  sections  214a 
and  215a.  Disputes  have  arisen  on  these  points.  Again, 
the  report  states  that  "  spiegeleisen  "  occurs  sometimes  in 
a  facetted  form  and  sometimes  in  acicular  bundles  of  a 
various  iridescent  colour ;  it  should  not  contain  more  than 
30  per  cent,  of  manganese.     Beyond  this  limit  it  is  to  be 


classed  among  metallic  alloys  not  specified.  In  the  latter 
case  it  pays  5  lire  per  quintal  for  the  crude  state  and  100 
lire  per  quintal  for  the  manufactured  articles.  The  Direction 
of  the  laboratory  do  not  agree  with  the  distinction  drawn 
by  Ledehur  (Die.  Metallurgie,  vol.  290)  between  spiegel- 
eisen containing  less  than  25  per  cent,  of  manganese  and 
ferromanganese  containing  more  than  25  per  cent. ;  the 
former  shows  a  characteristic  fracture  consisting  of  regular 
lamellese  and  of  a  silver-white  colour,  which  is  made  up  of 
small  prisms  of  rhombohedric  system,  while  the  fracture  of 
the  latter  is  completely  granular.  It  is  pointed  out  that 
these  distinctions  are  not  valid,  and  for  the  decision  in  case 
of  disputed  samples  the  Direction  adopted  the  process 
proposed  by  Volhard,  confirming  their  results  by  those 
of  Kesslrr  nr  Pattinson. 

Controversies  also  arose  concerning  various  manufactured 
articles,  especially  those  which  were  supposed  to  contain 
silver  or  gold.  Thus  certain  gilded  tea-trays  were  found  to 
be  gilded  with  alloy  of  tin  and  lead.  Certain  spectacles 
supposed  by  the  Custom  house  officials  to  be  covered  with 
silver,  did  not  contain  this  metal  but  only  tin,  though  other 
spectacles  declared  as  gilded  silver  were  composed  entirely 
of  gold.— V.  H.  V. 

Report  ox  Animal  and  Ivory  Black. 

Report  of  the  Central  Laboratory  of  the  Italian  Customs 
Department,  381 — 385. 

Under  this  heading  the  tariff  inclndes  bone-black,  lamp- 
black, and  other  blacks  prepared  by  the  carbonisation  of 

wood,  tar,  &c.  ;  the  first  named  pays  '50  lira,  and  the  last 
5  lire  per  quintal.  Residues,  however,  from  sugar  refinery, 
and  residues  of  animal  black,  are  classed  as  "  concime  " 
(refuse),  and  are  then  free  of  duty.  According  to  the 
instructions  it  is  necessary  to  distinguish  between  lamp-  and 
bone-black  ;  the  Direction,  therefore,  determines  the  amount 
of  ash,  the  power  of  absorbing  colouring  matters,  and  the 
amount  of  volatile  matters  by  calcining  in  a  porcelain 
crucible  in  a  current  of  hydrogen  (Kohler,  Die  Fabrikation 
des  Russes  uud  der  Sehwarze,  102). 

Importation  into  Italy  op  Chemical  Products  not 
specified  in  the  Customs  Tariff. 

Report  of  the  Central  Laboratory  of  the  Italian  Customs 
Department,  343 — 349. 

In  this  report  an  account  is  given  of  attempted  frauds  on 
the  Italian  Customs,  some  few  of  which  are  selected.  A 
consignment  labelled  "concime"  (refuse),  and  thus  free 
from  duty,  was  found  to  consist  principally  of  naphthalene, 
which  is  a  substance  specially  mentioned  among  the  un- 
elassed  chemicals.  A  double  oxalate  of  potassium  and 
antimony  was  introduced  as  tartar  emetic,  iodoform  as  picric 
acid,  silver  nitrate  as  caustic  potash,  chloral  as  sodium 
sulphate,  santonine  as  horacic  acid,  magistery  of  bismuth  as 
calcium  phosphate,  reduced  iron  as  antimony  sulphide,  and 
calomel  as  corrosive  sublimate. 

Frequently  mixtures  intended  for  the  manufacture  of 
fireworks  were  declared  among  the  unspecified  chemicals,  and 
not  as  explosive  matters.  Examples  are  given  of  mixtures 
of  barium  nitrate  and  resin  and  eye-straw  containing  some 
nitro  product  which  is  used  for  the  preparation  of  a  certain 
kind  of  dynamite. — V.  H.  V. 

Notes  from  Baku. 

Chem.  Zeit.  14,  1330. 

It  is  reported  that  a  large  quantity  of  platinum  ore  has 
been  found  in  the  neighbourhood  of  Werchoturje,  near 
Jekateriuenburg.  An  increase  in  the  duty  on  imported  soda  is 
expected,  and  consequently  the  price  of  soda  in  Russia  has 
already  experienced  a  rise.  The  Minister  of  Finance  has 
received  a  deputation  representing  the  Baku  naphtha 
industry,  which  urged  (1)  that  those  Imperial  lands  that 
produce  naphtha  shall  be  "  free "  in  order  to  increase  the 
production  of  the  raw  material  and  lower  the  price  ;  (2), 
that  the  rate  of  freight  shall  be  lowered  on  the  Baku-Batoum 
railway ;  (3),  that  a  duty  shall  be  placed  on  all  exported 
raw  naphtha  oil. — J.  W.  L. 
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Thirteenth  Meeting  of  the  Society  for  Protecting 
the  Interests  of  German  Chemical  Industry. 

(Chem.  hid.  1890, 13,  403—430.) 

The  chemical  industry  of  Germany,  which  has  been 
constantly  improving  for  several  years,  has  made  further 
progress  during  the  past  year,  owing  to  the  fact  that  the 
volume  of  trade  was  considerably  greater  than  in  the  preced- 
ing year.  No  great  profit  was  made  by  the  rise  in  prices 
which  took  place  in  several  branches,  this  being  counter- 
balanced by  higher  wages  and  higher  prices  of  materials, 
especially  coal.  The  number  of  chemical  establishments 
was  4,80*9,  against  4,464  in  the  previous  year ;  and  90,585 
workpeople  were  employed,  against  84,315,  an  increase  of 
"•44  per  cent.  This  corresponds  to  a  total  of  27,879,200 
working  days,  against  25,100,024  in  1888;  and  71,611,050 
marks  wages  against  65,644,013  in  1888.  The  average 
wages  increased  from  773  to  783  marks.  Another  indirect 
proof  of  the  progress  of  German  chemical  industry  is  an 
increase  of  147,000  tons  in  the  imports  of  raw  materials  for 
the  production  of  chemical  products  ;  whilst  the  export  of 
such  raw  materials  was  reduced  by  29,000  tons.  The  price 
of  exported  chemicals  was  about  10  per  cent,  higher  than 
in  the  preceding  year  (561  marks  per  tonagainst  508  marks), 
and  the  increased  production  was  not  due  to  larger  export, 
but  to  au  increased  home  demand.  In  1889  the  number  of 
chemical  establishments  carried  on  by  limited  companies 
was  85,  and  these,  on  a  capital  of  188,203,600  marks,  earned 
19,922,168  marks  in  dividends  equal  to  10-58  per  cent. 
(compare  this  Journal,  1890,  121). 

The  average  dividends  paid  since  1882  by  limited 
companies  manufacturing  chemical  products  were  as 
follow : — 

Per  Cent. 

188! 12-82 

1883 10-02 

18S4 7-96 

1885 6-37 

1886 7-17 

1887 8-02 

1SSS 9-78 

1889 10-68 

In  the  different  industries  the  results  were  as  follow  : — 

Alkali  Industry. — The  average  dividends  were  : — 

Per  Cent. 

1886 6-86 

1886 6"06 

1887 6'95 

1888 7-71 

ISS'J 7-4t 

The  slight  decrease  in  1889  was  due  chiefly  to  a  falling  off 
in  the  export  of  Stassfurt  salts.  The  quantity  of  kainite 
obtained  at  Stassfurt  last  year  was  324,500  tons,  against 
318,500  tons  in  the  previous  year,  but  the  other  salts  showed 
a  decrease  from  916,750  to"  861,300  tons.  The  Stassfurt 
industry  used  : — 

Tons. 

Carnallite 769,947 

Kainite 69,700 

Sylvanite 15.8SS 

Schocnite 41,917 

and  manufactured  from  these : — 

Tons. 

Potassium  chloride 123,"  Is 

Potassium  sulphate 6,221 

Calcined  potassium— magnesium  sulphate 9,215 

Crystal  potassium— magnesium  sulphate G71 

Chemical  manures 2.2.38 

Calcined  kieserita   31,824 

The  Potassium  Industry  showed  no  progress  during  last 
year.  This  was  due,  partly  to  the  introduction  of  smokeless 
powder,  partly  to  the  competition  in  potash  manufacture, 
and  partly  to  the  low  prices  of  potassium  chlorate.  The 
Soda  Industry  much  improved,  although  costs  were  con- 
siderably higher,  owing  to  the  higher  prices  of  coal  and  raw 


materials ;  but  a  large  demand  stimulated  sales,  and  it  is 
hoped  that  the  English  "  Chemical  Union "  will  have  the 
effect  of  steadying  the  prices  in  the  German  soda  trade. 
The  use  of  hydrochloric  acid  decreased  during  the  last  year, 
mure  sulphuric  acid  being  used  instead.  The  bleaching 
powder  manufacture  was  very  unfavourably  influenced  by 
the  collapse  of  the  Knglish  convention. 

The  Coal-tar  Colour  Industry  showed  much  more 
progress,  as  the  following  average  dividends  indicate  : — 

Per  Cent. 

18S5 t 7-05 

1886 »'9i 

1887 13-23 

1888 IV  it 

1SS9 17..0 

The  higher  profits  were  due  chiefly  to  the  increased 
production.  Many  new  colouring  matters,  some  of  great 
value,  were  manufactured,  and  the  chemistry  of  the  azo 
compounds  showed  especial  progress.  This  was  the  case 
too  with  alizarine  colours,  the  export  of  which  was  higher 
by  1-7  millions  of  marks  than  in  the  previous  year. 

Pharmaceutical,  Photographic,  \xd  other  Tech- 
nical Chemicals  gave  the  following  average  dividends  : — 

Per  Cent. 

1885 10-13 

1886 10-60 

1887 12-50 

1888 8-90 

1889 9-00 

The  diminution  in  the  last  two  years  was  caused  by 
higher  prices  of  raw  materials  and  reagents  (soda, 
sulphuric  acid,  &c.)  as  well  as  by  a  rise  in  wages  and 
keen  competition.  Pharmaceutical  substances  suffered  a 
further  disadvantage,  in  that  many  new  articles  manufactured 
were  of  little  therapeutical  value,  and  disappeared  after  a 
short  trial,  while  others  were  required  in  such  a  state  of 
purity  that  their  manufacture  could  not  possibly  pay.  A 
considerable  increase  however  in  the  export  of  fine  chemicals 
took  place,  the  export  of  alkaloids  alone  increasing  by  l£ 
millions  of  marks.  Alcoholic  Substances  are  still  suffering 
from  the  new  brandy  taxation  bill.  The  manufacture  of 
Inorganic  Colouring  Matters  has  made  good  progress  in 
spite  of  competition.  The  exports  of  copper  and  lead 
colours,  zinc  white  and  zinc  sulphide  showed  an  increase, 
and  even  the  ultramarine  trade,  which  has  been  in  an  un- 
satisfactory state  for  some  time  past,  improved  a  little,  as  the 
dividends  show  a  rise  of  from  1-38  to  2-04  percent.,  and 
it  is  hoped  that  this  progress  will  continue,  as  the  manufac- 
ture is  now  syndicated,  thus  putting  an  end  to  unsound 
competition. 

The  Soap  Industry-  suffered  greatly  from  the  increased 
prices  of  raw  materials,  this  increase  being  due  partly  to  the 
import  of  cattle  being  prohibited.  Competition  ha-  however 
been  regulated  by  a  number  of  conventions  which  were 
formed  in  the  last  two  years  in  different  parts  of  Germany. 

The  trade  in  Explosives  showed  the  following  dividends  : 

Per  Cut. 

1885 10-05 

18S6 16-09 

1887 14-08 

1883 15-41 

1889 13-00 

The  reason  that  last  year's  dividend  was  lower  than  in 
the  three  previous  years  was  due  to  the  leading  dynamite 
establishments  having  formed  a  so-called  "  cartcll  "  with 
several  powder  mills.  The  result,  however,  "as  unsatis- 
factory to  the  dynamite  trade;  but  the  trade  will  probably 
succeed  better  in  the  current  year.  The  trade  in  nitro- 
glycerin explosives  was  not  bad,  there  being  more  competition 
and  also  a  greater  demand  than  hitherto,  and  the  prices 
were  better  than  in  1888,  while  the  export  was  large.  In 
percussion-cap  manufacture  small  profits  were  the  rule, 
owing  to  sharp  competition  produced  by  the  opening  of 
three  new  establishments.  The  convention  for  protecting 
the  trade  in  blasting  powder  was  not  renewed,  anil  the 
result  was  that  prices  receded  considerably,  leaving   hardly 
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any  profits.  The  invention  of  the  new  smokeless  powder, 
and  its  introduction  into  the  different  armies,  had  of  course 
a  very  bad  influence  upon  the  trade  in  ordinary  gunpowder. 
Gun-Cotton  will  probably  be  only  in  temporary  demand, 
as  the  various  Governments  are  anxious  to  manufacture 
their  own  article,  and  to  become  as  independent  as  possible 
of  private  industry. 

The  Artificial  Manure  Trade  showed  the  following 
average  dividends  : — 

Per  Cent. 

1885 S-14 

1886 2*41 

1887 5U 

1888 7-97 

1889 9-98 

This  improvement,  chiefly  due  to  the  splendid  results 
obtained  by  the  experimental  stations  ("  Versuchsstationen  ") 
caused  a  general  inquiry  for  artificial  manures  and  a  rise  in 
superphosphate  prices  ;  but  it  is  feared  that  this  improve- 
ment will  not  last. 

The  above-mentioned  progress  in  the  different  branches 
of  the  German  chemical  industry  is  further  shown  by  the 
fact  that  during  the  last  year  nine  new  limited  companies 
were  formed  with  paid-up  shares  of  10,100,000  marks,  and 
the  capital  of  teu  other  companies  was  increased  by  a  total 
sum  of  7,044,000  marks,  whilst  four  other  companies  reduced 
their  capital  by  1,615,142  marks.  The  following  figures 
show  that  notwithstanding  the  high  average  dividends  of 
the  last  year,  a  considerable  number  of  establishments 
yielded  no  profits,  or  hardly  any. 

The  total  number  of  German  chemical  establishments 
was  85. 

Twenty-four  of  these,  or  28-23  per  cent,  of  the  whole, 
yielded  no  profits  at  all. 

Four,  or  4-71  per  cent.,  divided  2^  per  cent. 

Seven,  or  8-24  per  cent.,  divided  from  2i  to  5  per  cent. 

Eight,  or  9-41  per  cent.,  divided  from  5  to  7i  per  cent. 

Twenty  two,  or  25 '88  per  cent.,  divided  from  7  J  to  10 
per  cent. 

Thirteen,  or  15-29  per  cent.,  divided  from  10  to  15  per 
cent. 

Seven,  or  8-24  per  cent.,  divided  more  than  15  per  cent. 

Compared  with  previous  years,  the  progress  of  the  last 
two  years  is  striking,  as  the  following  table  shows  : — 


Tear. 


Under  5  to  10 

5  per  Cent.        per  Cent. 
Dividend.         Dividend. 


1S85 

Per  Cent. 

Per  Cent. 
22 

Per  Cent. 

28 

Per  Cent. 

16 

1886 

33 

21 

18 

20 

1S87 

38 

12 

30 

20 

1888 

32-5 

1(3-25 

20-25 

25 

1889 

28-23 

12-J5 

35-29 

23-53 

Over 
10  per  Cent. 

Dividend. 


(Compare  this  Journal,  1890,  121.) 

The  proposed  alterations  of  the  German  Patent  Law, 
as  published  in  a  bill  (see  Eeichsanzeiger,  March  17th, 
1890),  were  investigated  by  a  Commission,  which  reported 
favourably  on  its  main  features.  The  main  features  in 
these  alterations  are :  Firstly,  it  has  not  been  thought 
advisable  to  give  an  exact  definition  of  what  is  called  a 
patentable  invention,  the  decision  being  left  in  each  case 
to  science  and  law.  The  position  of  chemical  inventions 
in  this  respect  will  be  seen  below.  Secondly,  for  some 
time  past  it  has  been  uncertain  how  far  a  German  patent 
for  a  chemical  process  protected  the  products  manufactured 
by  that  process,  and  inventors  suffered  considerable  loss  by 
chemical  products  imported  which  had  been  manufactured  in 
foreign  countries  by  processes  patented  in  Germany.  In  1886, 
and  again  in  1888,  this  importation  was  declared  illegal ;  but 
to  remove  all  doubt  it  is  proposed  to  add  a  clause  to  the  new 
Patent  Law  Bill,  to  the  effect  that  nobody  shall  be  allowed 
to  import  into  Germany  and  sell  therein  chemical  products 


manufactured  in  other  countries  by  processes  patented  in 
Germany,  unless  the  special  permission  of  the  patentee  has 
been  obtained.  Further,  that  novel  chemical  products  are 
to  be  regarded  as  having  been  manufactured  by  the  said 
processes,  unless  otherwise  proved.  Thirdly,  the  bill  also 
coutains  the  clause  that,  if  a  new  process  is  patented,  all 
products  manufactured  by  this  process  are  likewise  pro- 
tected. As  this  definition  is  rather  vague,  and  may  cause 
considerable  trouble  and  uncertainty,  it  is  proposed  to 
change  the  clause  to  the  effect  that  all  products  directly 
obtained  by  patented  processes  are  protected  by  the 
patents.  Fourthly,  by  the  new  bill  not  only  mechanical 
apparatus,  but  also  the  technical  use  of  new  chemicals, 
dyeing  materials,  &e.  will  be  within  the  sphere  of  the 
patent  law.  It  is  therefore  hoped  that  chemical  inventions 
will  greatly  benefit  by  the  firmer  control  which  will  thus  be 
possible.  Fifthly,  hitherto  it  has  been  necessary  for  the 
German  inventor  to  prove  that  a  new  chemical  product  has 
been  manufactured  by  his  patented  process  if  he  wishes 
to  prevent  its  import  from  a  foreign  country.  In  many 
instances  this  is  either  extremely  difficult  or  altogether 
impossible ;  and  it  is  therefore  proposed  that  in  future  no 
such  product  should  be  imported,  unless  it  is  proved  by 
the  importer  that  it  has  been  manufactured  in  a  different 
way.  Another  proposal,  with  the  same  object,  is  to  grant 
patents  not  only  for  new  chemical  processes,  but  also  for 
such  chemical  products  manufactured  by  these  processes 
as  are  entirely  new.  But  as  soon  as  these  products  are 
proved  to  have  been  manufactured  by  other  methods  they 
may  be  freely  sold  anywhere.  Also,  by  this  second  proposal, 
German  inventors  would  be  well  protected  against  foreign 
import,  without  being  subjected  to  such  restrictions  as  might 
prevent  progress.  The  bill  proposed  by  the  Government 
is  however  not  favourable  to  either  of  these  proposals, 
owing  to  foreign  competition  being  considered  too  unim- 
portant in  this  direction.  Sixthly,  it  is  proposed  that 
the  new  patent  law  should  contain  a  precise  definition 
of  what  is  termed  a  "  special  chemical  process  "  as  follows : 
— A  special  chemical  process  is  the  application  of  one  or 
several  combined  chemical  reactions,  in  order  to  obtain  a 
special  industrial  purpose  by  certain  means  or  analogous 
ones  which  may  be  substituted  for  them.  It  follows  from 
this  definition  that  for  every  patent  application  a  clearly- 
defined  description  of  the  whole  process,  from  beginning  to 
end,  is  required.  Substances  or  methods  which  can  plainly 
be  substituted  for  others  need  not  be  specially  mentioned  in 
the  patent  specifications.  Seventhly,  in  view  of  all  these 
points,  the  Commission  recommends  the  following  clause : — 
If  a  patent  for  a  special  chemical  process  is  granted,  the 
corresponding  chemical  products  shall  be  regaided  as  being 
manufactured  by  this  process,  unless  otherwise  proved. 

The  bill  further  intends  to  define  clearly  the  authority  of 
the  Patent  Office  concerning  the  granting  of  patents,  as 
follows : — (a.)  If  the  examination  by  the  Patent  Office 
authorities  shows  that  the  invention  is  not  new,  the  patent 
must  be  refused.  (6.)  If  an  invention  is  found  to  be 
partially  new,  the  relations  of  the  previous  to  the  subsequent 
patents  have  in  every  case  to  be  defined  as  clearly  as 
possible,  so  that  the  value  of  the  former  patents  is  not 
affected,  (c.)  If  two  patents  are  found  to  be  totally  or 
partially  equal,  the  Patent  Office  shall,  according  to  the 
proposed  new  bill,  be  entitled  to  declare  the  second  totally 
or  partially  void,  whilst  under  the  existing  law  no  remedy  is 
possible  if  the  second  patent  has  been  granted  before  the 
publication  of  the  first,  (rf.)  The  existing  examination  of 
patent  applications  in  the  German  Patent  Office  has  long 
been  found  insufficient,  owing  to  the  enormous  amount  of 
labour  connected  therewith.  It  has  often  been  remarked 
that  it  would  be  much  simpler  to  let  time  and  competition 
decide  the  value  of  patents,  many  of  which  are  always 
perfectly  valueless.  The  difficulties  in  examining  the  patent 
applications  are  especially  great  in  patents  referring  to 
chemical  industry.  But  on  the  other  hand  the  chief  object 
of  the  Patent  Office  is  not  to  eliminate  valueless  applications, 
but  to  promote  valuable  inventions.  A  reorganisation  in 
this  direction  which  is  recommended  by  the  new  bill,  requires 
firstly  that  in  future  patent  applications  shall  be  examined 
exclusively  by  especially  selected  authorities  of  the  central 
office,  and,  secondly,  that  the  department  for  appeals  which 

G  2 


1082 


THE  JOURNAL   OF   THE   SOCIETY   OP   CHEMICAL   INDUSTRY.        [Nov.  29, 1890. 


is  at  present  united  with  the  application  department,  shall 
be  entirely  separate  from  it.  Thirdly,  appeals  shall  be 
verbal,  if  requested  by  one  of  the  parties.  Such  verbal 
discussions  would  be  a  most  valuable  guarantee  for  the 
correctness  of  the  final  decisions  of  the  Patent  Office, 
especially  with  reference  to  chemical  processes,  if  no  models, 
drawings,  sec-,  can  be  given. 

The  above-mentioned  features  of  the  new  Patent  Bill 
will  doubtless  exert  an  influence  for  good  upon  the  chemical 
industry  of  Germany  ;  but  it  caunot  be  overlooked  that  the 
bill  also  has  drawbacks  and  omissions.  The  first  of  these 
is,  there  is  no  sufficient  provision  for  protecting  the  inventor 
by  granting  him  patents  which  had  been  granted  in  error  to 
others.  Such  patents  are  void,  but  the  real  inventor  has 
no  right  to  apply  for  the  patent  instead,  and  this  is  decidedly 
unfair.  The  Government  is  of  opinion  that  nothing  can  he 
done  until  the  introduction  of  the  new  Civil  Code  now  in 
preparation.  Secondly,  errors  in  the  official  examination 
of  patents  can  never  be  entirely  excluded,  even  if  the 
examination  be  made  in  the  most  minute  and  careful  way. 
It  is  therefore  wrong  that  there  should  he  no  appeal  against 
the  decision  of  the  Patent  Office,  if  an  application  is  refused 
by  mistake.  Thirdly,  it  is  proposed  that  foreign  inventors 
should  not  be  granted  patents  or  patent  rights  in  Germany, 
if  their  countries  do  not  grant  the  same  patent  rights  to 
German  subjects  as  to  the  subjects  of  other  countries 
Such  a  clause  must  be  most  decidedly  objected  to,  for 
while  it  would  have  no  practical  value,  it  would  be  sure  to 
produce  international  frietioti. 

In  the  further  course  of  the  meeting  it  was  strongly  urged 
that  Germany  should  join  the  international  union  for  the 
protection  of  industrial  property.  The  right  of  priority  for 
six  or  seven  months  in  case  of  patent  applications  in  the 
countries  of  the  union  would  be  a  great  boon  for  inventors 
compared  with  the  present  system ;  and  in  many  cases  it 
would  then  be  very  convenient  to  make  a  foreign  application 
prior  to  the  German  one,  owing  to  the  great  number  of 
refusals  (58  per  cent,  last  year)  of  the  German  Patent 
Office.  Germany's  joining  the  union  would  further  be  a 
great  advantage  for  the  international  regulation  of  the 
trade-mark  question. — H.  S. 


BOARD  OF  TRADE  RETURNS 
Summary  of  Imports. 


Month  ended  Slst  October 

1889. 

1890. 

£ 

1,735,023 

560.897 
753,432 

4,735,793 

£ 

2,073,732 

458,458 

Oils 

Raw  materials   for  non-textile  in- 

4,105,988 

Total  value  of  all  imports  .... 

33,230,614 

37,740,230 

Summary  of 

SxPORTS. 

Month  ended  Slst  October 

1889. 

1890. 

Metals  (other  than  machinery)  .... 

£ 

4,182,774 

7  B.2 1  i 
S,372,S50 

£ 
4,276.273 

792.073 

S,191,'J<1 

Total  value  of  all  exports. 


2:s,nso,s.->n 


23,673,090 


Imports  of  Metals 

for  Month  ended  3  1st  October. 

Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

Cornier  :— 

9,014 

l-i/n;  1 

10,480 
6,984 

£ 
75,529 

333,100 

£ 
82,700 

Regulus , 

225,936 

Unwrovght   ....      „ 

2,782 

5,315 

123,863 

314,152 

Iron  and  steel : — 
Iron  ore „ 

318,572 

272,507 

215,395 

210,772 

Iron  bolt,  bar,  Ac.   „ 

13,030 

8,612 

123.153 

91,079 

Steel,  unwrought..      „ 

1,007 

C17 

10,502 

0.975 

Lead,  pig  and  sheet      „ 

11,266 

14,916 

143,794 

208,977 

Pyrites 

44,581 

43,861 

78,516 

81,993 

70.750 

174,360 

8,5% 

23,250 

30,1  ill 

36,417 

135,451 

181,187 

5,802 

7.965 

117,873 
340,051 

]-.Vii>-. 

Other  articles  ...Value  £ 

461,201 

Total  value  of  metals 

•• 

1,735,623 

2,073.732 

Imports    of    Kaw    Materials    for    Non-Textile 
Industries  for  Month  ended  31st  October. 


Articles. 


Quantities. 


1889.  1890. 


Values. 


1889. 


1890. 


Bark,  Peruvian  ..  Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 

Arabic „ 


Lac,  &c 

Gutta-percha  . 

Hides,  raw : — 
Ury 


Wet 

Ivory 

Manures  :— 
Guano Tons 

Bones „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto,  ic 

Pulp  of  wood 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood : — 
Hewn Loads 

Sawn 

Staves 

Mahogany Tons 

Other  articles Value  £ 

Total  value 


6,876 

315,467 

19,616 

3,236 
0,330 

5.117 

35,914 
57.321 
1317 

2,153 

4,764 
31,040 

3,333 
11,461 
12,058 
43,130 
111,052 
19,562 

283,765 

711,539 

22,665 

5,973 


9,333 

300,712 

23,070 

2,621 
7,005 
9,175 

39.273 

51.992 

1,439 

891 

3,099 

36,405 

2,058 

14,033 

7,628 

89,145 

103,105 

21,184 

212,054 

5Ss.;ni 

12,341 

2,525 


£ 

22,541 

43,867 
213,530 

12,334 
21.092 
82,123 

97,308 

131,737 

03,815 

16,299 

24,137 
38,680 
35,182 
57,901 
64,187 
10,398 
141,510 
20,320 

023,407 

1,685,439 

71,974 

63,196 

1,193,313 

4,735,793 


£ 

41,538 
302,421 

8,821 
34,790 

99.267 

102.2IH 

117,269 

77,025 

7,502 
16,646 
47,222 
22,047 
75.136 
49,643 
21.596 
133,485 
17,337 

481,432 

1.108.& 

50,9! 

25,172 

1,180,7! 
4,105,! 


liesides  I  he  above,  drugs  tn  the  value  of  67,2171.  w.  ire  imported  • 
as  against  75,096/.  in  October  1339. 


Nov. 29, 1890.]        THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


1083 


iMrORTS  of  Chemicals  and  Dyestuffs  fob  Month 
ended  3  1st  October. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

2,996 
84,500 

3,042 
30,861 

£ 

2,738 

10,640 

£ 

2,444 

Bark  (tanners,  &c.)    „ 

10,580 

51,341 

41,956 

11,187 

9,220 

.. 

•  • 

110,607 

146,177 

704 

020 

4,413 

4.'239 

Cutch  and  gambier  Tons 

1,664 

2,230 

43,909 

88,488 

Dyes:— 

,, 

,, 

27,103 

26,408 

.. 

.. 

23,909 

22,100 

.. 

.. 

1,220 

2,598 

1,535 

907 

22,739 

14,166 

2,156 

254,849 

2,316 

1,918 

Nitrate  of  soda 

92,246 

106,980 

38,392 

Nitrate  ot  potash  .      ,, 

38,099 

18,772 

33,07S 

17,704 

296 

927 

3,821 
149,165 

20,431 

Other  articles. . .  Value  £ 

97,149 

Total  value  of  chemicals 

.. 

560,8W 

458,458 

Imports  of  Oils  for  Month  ended  31st  October. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

28,344 

1,233 

102,024 

13,855,717 

1,695 

2,389 

33,311 

17,668 

872 

98.S57 

10,150,958 

2,565 

1,358 

28,557 

£ 

38,279 

44,766 
113,109 
340,235 
48,285 
47,532 
67,026 
63,6110 

£ 
27,665 

34,663 

130,704 

225,071 

67,075 

27,417 

42,000 

80,152 

Other  articles  ..  Valuo  £ 

Total  value  of  oils  . . . 

•• 

753,432 

630,067 

Exports  of  Drugs  and  Chemicals  for  Month   ended 
31st  October. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

580,521 
133,630 
28,374 

535,872 

148,638 

26,621 

£ 

153.355 

48,134 
175,693 
100,201 
261,958 

£ 

191,585 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles  ...        „ 

43,811 
171,772 

92.310 
292,558 

•• 

745,244 

792,073 

Exports  of  Metals  (other  than  Machinery)  fob 
Month  ended  31st  October. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

10,883 

09,200 
39,142 
41,003 

420,195 
5,211 

13,765 
11,306 

10,507 

78,964 

26,350 
32,662 

351,970 
4,520 

9,804 
13,030 

£ 
48,518 

156,283 

110,807 
100,909 
278,566 
137,299 
2,S36,046 
74,670 
57,334 
205,603 
64,888 
10,015 
101,030 

£ 

40,906 

248,511 
95,455 
97,166 

248,525 

122,760 

2,811,512 

07,117 

44,042 

335,004 
49,750 
14,203 
94,614 

Copper : — 

(inwrought , 

Wrought , 

Mixed  metai 

Plated  wares. . .  Valuo  £ 
Telegraph  wires. . .      „ 

Other  articles  . .  Value  £ 

•• 

■• 

4,182,774 

4,276,275 

Exports  of  Miscellaneous  Articles  for  Month 
ended  31st  October. 


Articles, 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

.     Lb. 

902,000 

994,100 

£ 

21,932 

£ 

21.409 

Military  stores. 

Value  £ 

•  • 

.. 

131,013 

156,086 

.     Lb. 

1,316,500 

1,174,200 

24,559 

23,896 

Value  £ 

.. 

.. 

106,401 

117,889 

.    Tons 

67,874 

51,577 

133,603 

106,288 

Products  of  coal 

Value  £ 

.. 

.. 

100,403 

133,166 

Earthenware  . . 

» 

.• 

.. 

207,104 

185,976 

,. 

.. 

.. 

19,310 

11,249 

Glass:— 
Plate 

.  Sq.Ft. 

430,486 

214,237 

29,627 

15,150 

Flint 

13,023 

104,900 

10,862 

83,729 

32,693 
50,556 

24,833 

39.3S1 

Other  kinds.. 

■       „ 

10,212 

17,839 

12,211 

14,867 

Leather : — 
Unwrought .. 

.       ,, 

11,221 

15,191 

128,292 

136,628 

Value  £ 

•  • 

50,083 

43,308 

.   Tons 

6,331 

6,451 

143,311 

149,082 

Sq.  Yds. 

1,424,000 

1,210,200 

70,229 

60,050 

Painters'  materials  Val.  £ 

.. 

166,026 

140,311 

100,396 

80,302 

179,220 

116,538 

6,009 

3,997 

40,385 

31,818 

50.180 

31,154 

51,197 

41,175 

•• 

•• 

3,372,850 

3,191,284 
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iMontfclp  patent  3Ltstt* 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 
Applications. 
16,679.  W.  H.  Le  Mesurier.     Improvements  in  apparatus 

for  refrigerating  air,  also  applicable  to  the   evaporation  of 
liquids.     October  20. 

16,761.  W.  P.  Thompson. — From  A.  Mason  and  J. 
Wilson,  United  States.  Improvements  in  and  appertaining 
to  effecting  and  maintaining  combustion  in  secondary 
chambers  of  boiler  and  other  furnaces,  and  in  apparatus 
therefor.     Complete  Specification.     October  21. 

16,881.  J.  P.  Pease.  Improvements  in  furnaces.  Com- 
plete Specification.  Filed  October  22.  Date  applied  for 
April  7,  1890,  being  date  of  application  in  United  States. 

16,924.  M.  Edgar  and  W.  J.  Warnock.  Improvements 
in  and  relating  to  furnaces.     October  23. 

16,935.  F.  Edwards.  —  From  J.  Langheck,  Germany. 
Improvements  in  furnaces.     October  23. 

16,940.  L.  C.  Riggs.  Improvements  in  refrigerating 
apparatus.     Complete  Specification.     October  23. 

17,113.  W.  Birch.  Improved  apparatus  for  filtering 
sewage  and  other  liquids.     October  27. 

17,117.  D.  Rylauds.  Improved  means  of  manufacturing 
glass  vessels  and  adapting  the  same  for  the  storage  and 
conveyance  of  compressed  gases,  and  for  similar  purposes. 
October  27. 

17,218.  J.  Zeller.  Process  for  obtaining  a  new  materia] 
from  bituminous  slate,  and  its  application  as  a  filtering 
medium,  and  as  a  colouring  matter.     October  28. 

17,237.  P.  Calliburces.  An  improved  and  completed 
system  of  apparatus  for  evaporation  and  distillation.  Com- 
plete Specification.  Filed  October  28.  Date  applied  for 
July  15,  1890,  being  date  of  application  in  France. 

17,385.  J.  G.  Galley.  Improvements  in  apparatus  for 
burning  refuse,  calcining  ores  or  other  substances,  burning 
cement,  and  other  purposes  of  the  like  kind.     October  30. 

17,446.  R.Wood.  Improvements  in  means  or  apparatus 
for  filtering,  more  especially  applicable  in  the  manufacture 
of  varnish  and  japan.     October  31. 

17,702.  C.  J.  Copeland.  Improvements  in  apparatus  for 
feeding  fuel  to  gas  producers.     November  4. 

17,718.  H.  H.  Lake.— From  E.  Bolton,  United  States. 
Improvements  in  distilling  and  condensing  apparatus. 
Complete  Specification.     November  4. 

17,815.  F.  Ellershausen.  Improvements  in  reverberatory 
furnaces.     November  5. 

17,820.  R.  Guhbins.  Improvements  in  retorts.  November  5. 

17,855.  W.  Blagg.  Improvements  in  or  appertaining  to 
furnaces  or  heating  apparatus  for  salt  pans  and  other  like 
purposes.     November  6. 

17,970.  J.  Donald.  Improvements  in  charring  or  drying 
retorts.     November  8. 

18,050.  T.  Thorp.  A  new  and  improved  apparatus  for 
the  clarifying  of  liquids.     November  10. 

18,099.  T.  P.  Hinde.     See  Class  XVII. 

Complete  Specifications  Accepted.* 
1889. 

17,938.  J.  G.  Chamberlain  and  G.E.Davis.  Apparatus 
for  evaporation  of  liquids.     November  5. 

18,108.  J.  Ruscoe.  Apparatus  for  charging  and  drawing 
retorts  mechanically.     November  19. 


20,784.  1!.  A.  Robertson  and  W.  J.  Mirrlees.  Apparatus 
for  evaporating,  concentrating,  and  distilling  liquids. 
November  5. 

20,954.  .1.  Wright.  Apparatus  for  distilling,  evaporating, 
or  concentrating  liquids,  &c.     November  5. 

1890. 

210.  T.  Thorp.  A  frictionless  metallic  gas-pressure 
gauge.     November  12. 

398.  W.  Wild.  Apparatus  for  evaporation  of  liquids. 
November  19. 

828.   A.  Smith.     Filters.     November  19. 

1239.  D.  Bethmont.  Apparatus  for  instantaneous  pro- 
duction of  vapour  from  water  or  other  liquids.  November  12. 

5419.  Transferred  to  XV.  and  XVIII.— B. 

6032.  M.  W.  Dewey.     See  Class  XI. 

12,325.  J.  Jackson.  Pressure  and  vacuum  gauges. 
November  12. 

13,084.  C.  J.  Cario.  Thermometers  anil  pyrometers. 
November  19. 

14,846.  W.  H.  Kennedy.     See  Class  X. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

16,738.  F.J.Jones.  An  improvement  in  the  manufacture 
of  coke  and  gas.     October  21. 

16,760.  W.  P.  Thompson. — From  A.  Mason,  United 
States.  New  or  improved  method  of  and  apparatus  for 
burning  coal  and  hydrocarbon  fuel.  Complete  Specifica- 
tion.    October  21. 

16,762.  W.P.Thompson.— From  A.  Mason  and  J.  Wilson, 
United  States.  Improvements  in  or  relating  to  burning 
petroleum  and  other  hydrocarbons,  and  apparatus  connected 
therewith.     Complete  Specification.     October  21. 

16,846.  F.  E.  Ross.  Improved  method  of  and  apparatus 
for  producing  gases  from  bituminous  fuel.     October  22. 

17,000.  J.  J.  Thomas.  Coal-gas  generating  apparatus. 
Complete  Specification.     October  24. 

17,030.  J.  Lyon-Field.  An  improved  manufacture  of 
night-lights.     October  24. 

17,154.  B.  F.  Field.  Improvements  in  and  relatiug  to  a 
process  or  mode  of  manufacturing  fuel,  and  in  and  to  the 
product  obtained  by  said  process.  Complete  Specification. 
October  27. 

17,159.  T.  G.  Springer.  Improvements  in  the  manufac- 
ture of  gas.     Complete  Specification.     October  27. 

17.182.  G.Love.  Improved  coke-oven  doors.  October  28. 

17.183.  J.  F.  Craddock.  An  improved  fire-lighter. 
October  28. 

17,201.  L.  Van  Vestrant.  Improvements  in  setting  in- 
clined carbonising  or  gas  retorts.     October  28. 

17,287.  W.  Smith.  Improvements  in  the  manufacture  of 
peat  fuel  and  peat-moss  litter.     October  29. 

17,321.  J.  Morris.  The  manufacture  of  an  improved 
artificial  fuel,  and  of  briquettes.     October  29. 

17,466.  H.  H.  Lake.— From  The  Standard  Coal  an.l  Fuel 
Co.,  United  States.  A  compound  for  treating  fuel.  Com- 
plete Specification.     October  31. 

17,470.  II.  II.  Lake.— From  The  Standard  Coal  and  Fuel 
Co.,  United  States.  An  improved  compound  for  treating 
fuel.     Complete  Specification.     October  31. 

17,484.  H.  H.  Lake.— From  The  Standard  Coal  and  Fuel 
Co.,  United  States.  An  improved  compound  lor  treating 
fuel.     C plete  Specification.     October  31. 

17,710.  W.  Wren.  Improvements  in  or  additions  to 
retorts  such  as  are  used  in  the  manufacture  of  coal-gas. 
November  4. 
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17,745.  T.  Cooke.  Improvements  in  the  method  of 
setting  clay  retorts  for  the  manufacture  of  coal-gas,  to  be 
called  "  The  Bristol  Retort  Setting."     November  5. 

17,921.  C.  Eitle.  Machine  for  charging  gas  retorts. 
Complete  Specification.     November  7. 

18,047.  Unsworth  and  Richmond,  Lim.,  and  W.  Unsworth, 
Improvements  in  material  for  use  in  iucandeseent  gas  fires. 
November  10. 

18,115.  S.  Pointon.  Improvements  in  apparatus  con- 
nected with  the  manufacture  of  gas  for  heating  purposes. 
November  11. 

18.175.  A.  J.  Boult.— From  H.  K.Flagler,  United  States. 
Improvements  in  solutions  for  facilitating  the  combustion 
of  fuel.     November  11. 

18.176.  A.  J.  Boult.— From  H.  K.  Flagler,  United  States. 
Improvements  in  apparatus  for  burning  liquid  fuel.  No- 
vember 11. 

18,230.  L.  Van  Vestrant  andM.  Graham.  Improvements 
in  the  construction  of  shoots  for  charging  inclined  gas 
retorts.     November  12. 

18,360.  H.  Guyon  and  L.  Metai.  Improvements  in  the 
manufacture  of  combustible  gas  for  heating,  lighting,  and 
generating  of  motive  power.     November  14. 

18,419.  G.  B.  Falconer.  Improvements  in  or  relating  to 
apparatus  for  charging  inclined  gas  retorts.     November  15. 

18,457.  M.  M.  Brophy.  Improvements  in  the  utilisation 
of  gas  for  heating  purposes,  and  in  apparatus  therefor. 
November  15. 

Complete  Specifications  Accepted. 
1889. 

18.163.  F.  l'ritehard.  Enriching  and  increasing  the 
volume  of  gas  from  coal,  and  utilising  the  waste  heat  of 
retort  settings.     November  12. 

19,721.  F.  J.  Jones.  Process  and  apparatus  for  the 
manufacture  of  illuminating  gas.     November  5. 

19,763.  F.Morris.  Apparatus  for  charging  inclined  gas 
retorts.     October  29. 

20,551.  J.  West.  Machines  for  charging  gas  retorts. 
November  5. 

1890. 

67.  T.  Parker.  Distillation  of  coal,  shale,  &c,  and 
production  of  a  special  coke.     November  19. 

343.  W.  T.  Cotton  and  E.  F.  B.  Crowther.  Improvements 
in  the  manufacture  of  gas.     November  19. 

788.  W.  W.  Horn.— From  C.  W.  Jarrell.  Apparatus 
for  washing  gas.     November  19. 

6553.  A.  Longsdon. —  From  F.  Salomon.  Obtaining 
oxygen  gas  from  atmospheric  air.     November  12. 

13,574.  B.  II.  Thwaite.  Method  and  apparatus  for 
producing  combustible  gases.     November  12. 

15,012.  W.  B.  McClure,  E.  Corning,  T.  Hodgson,  J.  E. 
McWiHiams,  and  J.  YV.  White.  Artificial  fuel,  and  manu- 
facture of  same.     November  12. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Complete  Specifications  Accepted. 
1889. 

18,823.  L.  Zwillinger.  Process  and  apparatus  for  pro- 
duction of  charcoal,  and  recovery  of  acetic  acid,  wood- 
spirit,  tar,  ammonia,  and  gas.     November  19. 

1890. 
67.  T.  Parker.     See  Class  II. 

1407.  M.  Lange.  Separating  the  isomers  contained  in 
crude  nitrotoluol.     November  19. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

16,666.  J.  R.  Geigy.  Production  of  a  yellow  colouring 
matter  or  dye.     October  20. 

16,868.  J.  Y.  Johnson.— From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  a  new  blue  basic  dyestuff.     October  22. 

17,168.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  of  sulpho  acids 
of  a  red  basic  naphthaline  colouring  matter.     October  27. 

17,195.  D.Dawson.  Improvements  in  the  production  of 
blue  colouring  matters.     October  28. 

17,218.  J.  Zeller.     See  Class  I. 

17,538.  C.  A.  Collin.  Improvements  in  obtaining  colour- 
ing matters.     November  1. 

17,712.  B.  Willcox.— From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  and  pro- 
duction of  new  derivatives  of  alizarine  and  its  analogues. 
November  4. 

18.024.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Production  of  a  novel 
pynazolon.     November  8. 

18.025.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Production  of  sodium 
formylphenylhydrazine  and  of  symmetric  alkylphenvl- 
hydrazine.     November  8. 

Complete  Specifications  Accepted, 

1889. 

14,304.  A.  G.  Green  and  T.  A.  Lawson.  New  azo- 
colouring  matters.     November  19. 


1890. 

39.  R.  J.  Friswell.  Manufacture  of  raw  materials  for 
dyestuffs.     November  5. 

134.  R.  J.  Friswell  and  A.  G.  Green.  Production  of 
azo-colouring  matters.     November  12. 

735.  A.  Bang.  —  From  Dahl  and  Co.  Production  of 
dioxynaphthaline-monosulpho  acid,  and  of  diazo-dyestutl's 
therefrom.     November  19. 

1688.  T.  R.  Shillito.— From  J.  R.  Geigy  and  Co.  Pro- 
ducing brown  dyes.     November  19. 

1771.  T.  R.  Shillito.— From  J.  R.  Geigy  and  Co.  Pro- 
ducing a  yellow  dye.     November  19. 

14,432.  J.  Dawson  and  R.  Hirsch.  Production  of  a 
substantive  cotton  colour.     November  19. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

1 6,660.  J.  Menzies  and  G.  Mitchell.  A  new  process  for 
treating  textile  fabrics  and  certain  manufactured  articles,  so 
as  to  render  them  sun  and  heat  proof.     October  20. 

16,985.  D.  Barnett.  Improvements  in  the  treatment  of 
textile  vegetable  substances  to  obtain  fibres  therefrom,  and 
in  apparatus  therefor.     October  24. 

17,342.  B.  Tettweiler.  Improvements  in  and  relating  to 
fabrics  composed  mainly  of  fibrous  material.     October  30. 

17,469.  A.  Grape.  A  new  or  improved  product  suitable 
for  the  manufacture  of  floor  cloth  and  imitation  leather 
goods,  and  process  of  preparing  the  same,  partly  applicable 
to  the  manufacture  of  linoleum.     October  31. 

17,531.  R.  W.  Thorn.  Improvements  in  backing  or  back 
starching  and  finishing  textile  fabrics.     November  1. 

18,018.  A.  J.  Boult.— From  G.  Rudel,  Germany.  Im- 
provements in  the  treatment  of  vegetable  materials  to 
convert  them  into  textile  fibres.  Complete  Specification. 
November  8. 
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18,119.  C.  Brodbeck.  Improvements  in  the  method  or 
process  for  silky  tying,  or  rendering  silky  tissue  threads  or 
textile  fibres  by  utilising  every  description  of  waste  silk. 
Complete  Specification.     November  11. 

18,284.  P.  W.  Nicolle  and  J.  Smith.  Improvements  in 
the  treatment  of  vegetable  fibrous  matters  to  obtain  fibres 
therefrom.     November  13. 

18,375.  C.  Campbell  and  11.  I).  Shaw.  Improvements  in 
scouring  or  treating  wool  and  other  fibrous  materials  or 
fabrics,  and  in  means  or  apparatus  employed  therein. 
November  14. 

Complete  Specifications  Accepted. 
1890. 

200.  J.  Walker  and  W.  Brown.  Apparatus  for  drying 
or  carbonising  fibrous  substances.     November  12. 

725.  G.  Broadbridge. — Partly  from  M.  J.  de  Sant  Anna. 
An  improved  fibrous  material,  and  manufacture  of  same. 
November  5. 

5182.  G.  W.  Arnott,  P.  A.  Olivier,  and  G.  Seagrave. 
Washing  and  scouring  wool  and  fibrous  materials  containing 
grease.      November  19. 

15,170.  G.  Schiller.  Manufacture  of  linoleum,  Iiucrusta, 
cere-cloth,  &c.     November  19. 


VI, 


-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 


Applications. 

16,751.  W.  Laidlaw.  Improvements  in  the  method  of 
and  apparatus  for  dyeing  yarns,  tops,  and  the  like. 
October  21. 

17,074.  W.  H.  Clegg  and  G.  Kirby.  Improvements 
relating  to  the  production  of  wall  papers  and  the  like. 
October  25. 

17,326.  C.  D.  Abel.— From  M.  M.  Rotten,  Germany. 
Processes  for  dyeing  textile  materials  of  all  kinds  in  the 
hyposulphite  vat.     October  29. 

17,642.  G.  P.  Gardner.  An  improved  composition  for 
fixing  or  mordanting  colours,  or  for  padding  paper  or  other 
like  material.     November  4. 

17,694.  E.  W.  Eoxlee.  Printing  with  primuline. 
November  4. 

17,769.  T.  F.  Naylor  and  A.  Naylor.  Improvements  in 
the  construction  of  dye  vats.     November  5. 

17,872.  T.  Sal/.mann.  Improved  process  for  the  produc- 
tion of  dyed  cotton  yarns  or  threads.  Complete  Specification. 
November  6. 

Complete  Specifications  Accepted. 
1890. 
2195.  I.  Braithwaite.     Dyeing  with  indigo.    November  12. 
13,184.    I.    F.    Peck.        Apparatus    for     dyeing     yarn. 
November  5. 

14,897. — W.  P.Thompson. — From  E.  Kornfeld.  Dyeing, 
bleaching,  and  treating  cops  of  yarn,  &e.,  and  apparatus 
therefor.     October  29. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

16,676.  F.  Ellershausen.  Improvements  in  the  treatment 
of  soda  waste.     October  20. 

16,842.  C.  Hope.  Improvements  iu  the  manufacture  of 
sulphuric  acid.     October  22. 

IV,  150.  W.  P.  Thompson.  Improvements  in  or  relating 
to  the  manufacture  of  bicarbonate  of  soda.     October  27. 


17,341.  W.P.Thompson.  Improvements  in  or  relating 
to  the  manufacture  of  bicarbonate  of  soda.     October  30. 

17,392.  M.  Blumrieh.  Improvements  relating  to  the 
manufacture  of  hydrofluosilieic  acid  and  fluoride  of  silicon. 
October  30. 

17,765.  J.  Simpson.  Improvements  in  the  employment 
of  sulphuretted  hydrogen  in  the  manufacture  of  alkali  and 
certain  by-products.     November  5. 

17,836.  S.  A.  Sadler.  Improvements  in  the  process 
employed  in  the  manufacture  of  sodium  bichromates. 
November  6. 

17,855.  W.  Blagg.     See  Class  I. 

18,152.  M.  Goldschmidt.  Method  for  producing  alkaline 
nitrites.     November  11. 

18,187.  L.  D.  Armstrong.  Improvements  in  apparatus 
for  recovering  soda.    Complete  Specification.    November  11. 

18,240.  E.  M.  Lyte.  Improvements  in  the  production  of 
chlorine,  and  in  the  manufacture  of  soft  burnt  magnesia. 
November  12. 

Complete  Specifications  Accepted. 
1890. 

858.  C.  Roth.  Manufacture  of  ammonium  nitrate  and 
sulphate,  or  chloride  of  sodium  and  of  potassium. 
November  12. 

9793.  E.  W.  A.  Fferichs.  Manufacture  of  carbonates  <>!' 
alkalis  and  acetone.     October  29. 

14,022.  C.  Negrier.  Furnaces  for  concentrating  sulphuric 
acid.     November  5. 

15,544.  H.  .1.  Allison. — From  M.  M.  Monsanto.  Purifying 
brines.     November  12. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 
Applications. 

16,629.  G.  L.  Schultz.     See  Class  X. 

16,901.  W.  Woodall.  An  improved  combination  of 
electro-coated  and  enamelled-coated  surfaces  for  salts, 
dishes,  and  other  similar  articles.     October  23. 

17,068.  J.P.Guy.  Improvements  iu  machines  for  pressing 
and  making  hollow  earthenware  articles.     October  25. 

17,117.  D.  Rvlands.  Improved  means  of  manufacturing 
glass  vessels  and  adapting  the  same  for  the  storage  and 
conveyance  of  compressed  gases,  and  for  similar  purposes. 
October  27. 

17,204.  W.  W  Pilkington.  Improvements  in  kilns  or 
tunnels  for  annealing  plate  glass,  and  in  appliance  used  ill 
connexion  therewith.     October  28. 

17,255.  II.  Baggaley.  Improvements  in  the  manufacture 
of  tiles  and  other  porcelain,  earthenware,  and  similar  goods. 
October  28. 

17,407.  T.  G.  Webb.  Improvements  in  the  manufacture 
of  gla>>  retorts  as  used  in  chemical  works  for  the  concentra- 
tion of  acids,  and  other  analogous  purposes.     October  31. 

17,489.  W.  T.  Crooke.  An  improvement  in  the  manu- 
facture of  "black  pottery."     November  1. 

17,505.  E.  Cable.  Improvements  in  and  relating  to  the 
decoration  of  glass.     November  1. 

1 7 . ."> 7 ;  1 .  J.  Duuuachie.  Improvements  in  kilns  for  tiring 
firebricks,  earthenware,  and  the  like.  Complete  Specifica- 
tion.    November  3. 

17,952.  A.  J.  Boult.— From  H.  Thunder,  Germany.  Im- 
provements in  the  manufacture  of  glass  chains.  Complete 
Specification.     November  7. 

Complete  Specifications  Acceited. 

1889. 

17,468.  D.  Rvlands.  Manufacturing  hollow  glass-ware 
and  tubes  by  machinery.     October  29. 

19,734.  I>.  Rylands.  Manufacture  of  glass  tubes,  sheets, 
and  ware.      November  5. 
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20,234.  J.  ,1.  Candlish  and  W.  Hall.  Manufacture  of 
hollow  glass-ware,  and  apparatus  therefor.     November  12. 

20,619.  J.  G.  Sowerby.  Cutting  glass  cylinders,  &c. 
November  5. 

1890. 

738.  C.  1''.  Bailey.  Method  for  supporting  pottery-ware 
whilst  being  tired.     November  12. 

8917.  C.  T.  Maling.  Manufacture  of  china  or  earthen- 
ware vessels.     November  19. 

12,794.  G.  A.  Marsdeu.  Decoration  of  ceramic  ware. 
November  19. 

14,028.  J.  Sherwii).  Devices  for  supporting  earthenware 
while  being  fired.     November  5. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

16,648.  H.  J.  Allison.— From  A.  Manara  and  A.  Gugliel- 
mina,  Italy.     Improvements  in  paving  stones.     October  20. 

16,737.  J.A.Archer.  An  improved  material  for  covering 
roofs,  and  manufacturing  the  same.     October  21. 

16,777.  P.  G.  Biron  and  C.  Roswag.  Improvements  in 
the  manufacture  and  production  of  refractory  materials. 
October  21. 

16,789.  R.  Stone.  Improvements  in  the  manufacture  of 
fireproof  plastic  material  for  cement,  also  applicable  to 
smelting  and  various  other  useful  purposes.     October  21. 

17,153.  M.  Hirsch  and  H.  Reiuiseh.  Improvements  in 
macadam  pavement.     October  27. 

17, 79  J.  F.  Oschwald.  New  or  improved  building  material. 
Complete  Specification.  Filed  November  5.  Date  applied 
for  July  5,  1890,  being  date  of  application  in  Belgium. 

18,459.  C.  S.  Haeusler.  Improvements  in  fire  and 
weather-proof  rooting.  Complete  Specification.  Novem- 
ber 15. 

18,468.  F.  Jurschina  and  R.  Ritter  von  Guneseh.  Anew 
or  improved  manufacture  of  artificial  stone  or  compo- 
sition, and  building  blocks  and  other  articles  thereof. 
November  15. 

Complete  Specifications  Accepted. 

1889. 

19,092.  W.  S.  Akermau.  Boilers  for  utilising  the  waste 
heat  of  cement,  &c.  kilns.     November  5. 

1890. 

13,384.  J.  Jungbluth.  Composition  or  concrete  flooring. 
October  29. 

15,678.  W.  A.  Robinson  and  J.  Y.  Terry.  Plastering 
compositions.     November  12. 

15,784.  G.  A.  Wright.  Brick,  block,  tile,  or  slab  for 
building  purposes.     November  12. 

15,900.  L.  Sterne.  Manufacture  of  cellular  non-couduct 
ing  blocks.     November  12. 

16,231.  P.  Crean.  Method  of,  and  kiln  for,  burning 
bricks.     November  19. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

16,629.  G.  L.  Schultz.  Extraction  of  iron  from  minerals 
used  in  manufacture  of  glass,  china,  earthenware,  and 
similar  goods.     October  20. 

16,685.  P.  G.  Biron.  Improvements  in  treating  cupreoui 
materials,  and  obtaining  copper  and  other  useful  products 
therefrom.     October  20. 


16,694.  J.  Harris.  Improvements  in  machinery  or 
apparatus  to  be  used  for  the  extraction  of  gold  and  silver 
from  their  ores  by  the  amalgamation  process.     October  20. 

16,724.  J.  B.  Renshaw.  An  improvement  in  the  manu- 
facture of  cast  iron.     Complete  Specification.     October  21. 

16,802.  E.  Herz.  Improvements  in  cupola  and  such 
like  furnaces.     Complete  Specification.     October  21. 

16,887.  T.  S.  Lindsay.  Improvements  in  the  preparation 
of  aluminium  fluoride  and  double  fluorides,  and  in  the 
manufacture  of  aluminium  from  fluorides.     October  23. 

17,036.  J.  C.  Mitchell.  An  improved  method  of  extracting 
metals  from  their  ores,  and  appliances  connected  therewith. 
October  25. 

17,053.  W.  Truran.  Improvements  in  machinery  or 
apparatus  for  cooling  and  discharging  slag.     October  25. 

17,081.  J.  Harper  and  Co.,  Lim.,  and  H.  Dcvonport. 
Improvements  in  annealing  furnaces.     October  25. 

17,165.  H.  Lohausen.  A  process  for  producing  copper 
blocks  with  steel  core  for  the  manufacture  of  telegraph  and 
telephone  wire.     October  27. 

17,173.  J.  C.  Bull,  Improvements  in  refining  copper. 
( tctober  27. 

17,186.  S.  B.  Evans.  A  gas  ingot-heating  furnace,  with 
improvements  for  iron  or  steel  works.     October  28. 

17,191.  F.  H.  Yarley.  Improvements  in  smelting 
furnaces.     October  28. 

17,279.  The  Manchester  Oxygen  (Brin's  Patent)  Co., 
Lim.,  and  B.  H.  Thwaite.  Improvements  in  the  manufacture 
of  steel  and  iron,  and  in  apparatus  therefor.     October  29. 

17,380.  J.  von  Langer  and  L.  Cooper.  Improvements  in 
or  connected  with  reverberatory  furnaces  for  puddling  or 
smelting  iron,  and  for  other  purposes.     October  30. 

17,613.  P.  M.  Justice. — From  J.  Meyer,  Germany.  Im- 
provements in  the  manufacture  of  steel  and  ingot  iron. 
Complete  Specification.     November  3. 

17,621.  H.  Grafton,  An  improved  process  of  case- 
hardening  or  steelifying.     November  3. 

17,623.  J.  Gamier.  Process  for  the  manufacture  of 
metallic  nickel,  together  with  alloys  of  nickel  and  iron, 
utilisable  either  direct  or  for  the  manufacture  of  nickel  steel 
or  nickel  and  carbonised  iron  castings.     November  3. 

17,625.  B.  Richards.  Improvements  in  furnaces  for 
smelting  copper  and  other  ores.     November  3. 

17,063.  E.  P.  Martin  and  E.  James.  An  improved 
method  of  and  means  for  preparing  moulds  for  casting  pig 
iron,  and  for  breaking  the  pigs  and  separating  them  from  the 
"  sow."     November  4. 

17,935.  N.  Lebedeff.  Improvements  in  and  means  or 
apparatus  for  the  extraction  of  metals  from  metallic  ores  or 
matters  containing  metals.     November  7. 

18,066.  Davies  Bros,  and  Co.,  Lim.,  and  M.  Bayliss. 
Improvements  in  and  connected  with  the  galvanising  of 
sheet  metal.     November  10. 

18,080.  C.  Hopfner.  An  improved  method  of  treating 
cupreous  liquors  for  the  purpose  of  utilising  the  same. 
November  10. 

18,171.  W.  P.  Thompson. — From  M.  F.  Coomes  and 
A.  W.  Hyde,  United  States.  Improvements  in  or  apper- 
taining to  the  manufacture  and  tempering  of  steel.  Com- 
plete Specification.     November  11. 

18,235.  W.  D.  Bohm.  Improvements  in  the  separation  of 
gold  and  silver  from  ores  or  materials  containing  them. 
November  12. 

18,276.  J.  Riley.  Improvements  in  and  connected  with 
ingot  moulds,  such  as  are  used  in  the  manufacture  of  steel. 
November  13. 


Complete  Specifications  Accepted. 
1889. 

19,148.  J.  C.  Bull.     Manufacture  of  metallic  alloys  and 
compounds.     November  5. 
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19,652.  T.  II.  Johns.  Manufacture  of  tin  and  terne 
plates,  and  apparatus  therefor.     October  29. 

19.G53.  T.  H.  Johns.  Means  and  apparatus  for  coating 
and  finishing  sheet  iron.     November  12. 


1890. 

877.  D.  Elliott.  Furnaces  for  heating  iron  or  steel. 
November  19. 

13,259.  C.T.J.  Vautin.  Apparatus  for  extraction  of  gold. 
November  5. 

1-1,837.  C.  E.  Bernard.  Production  of  dissolving  and 
reducing  agent,  and  employing  same  for  coating  metals 
with  metals  or  combinations  with  metalloids,  extracting 
metals  from  ores  or  combinations,  or  in  arts  in  which 
dissolving  or  reducing  action  is  required.     November  5. 

14,846.  W.  II.  Kennedy.  Method  and  apparatus  for 
producing  mineral  wool.     November  5. 

15,833.  E.  Tweedy.  A  tempering  fluid  for  treating  steel. 
November  19. 

15,859.  J.  L.  Hopper.  Process  and  composition  for 
softening  and  subduing  refractory  ores.     Novembet  19. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 
Applications. 

16,747.  J.  R.  Thame.  Improvements  in  the  manufacture 
of  electrical  insulating  materials.     October  21. 

16,837.  J.  E.  Douglass.  Improvements  in  the  manufac- 
ture, construction,  and  building  up  of  secondary  battery 
elements,  electrodes,  or  plates.     October  22. 

16,844.  H.  Weymersch.  An  improvement  in  the  con- 
struction of  accumulators  or  secondary  batteries.  Octo- 
ber 22. 

16,934.  M.Azapis.     A  new  electric  battery.     October  23. 

17,277.  R.  Wotherspoon. — From  H.  Rowley,  Australia. 
An  improved  method  of  and  apparatus  for  the  electrical 
treatment  of  sewage,  wines,  oils,  air,  gases,  and  other 
fluids.     October  29. 

17,444.  M.  Muthel.  An  improved  filling  for  galvanic 
batteries.     October  31. 

17,954.  H.  L.  Maugras.  Improvements  in  electrical 
accumulators  or  storage  batteries.     November  7. 

18,096.  V.  Baron  von  Alten.  Improvements  in  galvanic 
elements.     November  10. 

18,180.  Sir  C.  S.  Forbes,  Bart.  Improvements  in 
primary  batteries,  and  in  apparatus  connected  therewith. 
November  11. 

18,248.  J.  A.  Mays.  Improvements  in  electrolysis. 
November  12. 

18,339.  W.  E.  Lake.— From  A.  Dehuard,  France.  An 
improved  process  and  apparatus  for  the  production  of 
oxygen  and  hydrogen  by  electrolysis.     November  14. 

Complete  Specifications  Acceptkh. 
1889. 
20,856.  D.  G.  FitzGerald  and  A.  H.  Hough.     Elements 
for  voltaic  batteries.     October  29. 

1890. 

232.  J.  Hopkinson,  E.  Hopkinson,  and  G.  A.  Grindle. 
Electric  motors  and  dynamo-electric  machines.    October  29. 

761.  O.  Dahl.  Generating  electricity  by  gas  batteries. 
November  12. 

6032.  M.  W.  Dewey.  Electric  heating  apparatus. 
October  29. 

8242.  W.  R.  Lake.— From  H.  Lemp.  Electric  welding 
apparatus.     October  29. 


12,830.  H.  H.  Lake.— From  G.  A.  Johnson  and  S.  L. 
Holdrege.  Secondary  batteries  and  electrodes  therefor. 
October  29. 

13,421.  W.  P.  Thompson.— From  C.  L.  Coffin.  Method 
and  apparatus  for  working  metals  electrically.     October  29. 

15,456.  W.  P.  Thompson.— From  C.  L.  Coffin.  Welding 
metals  electrically.     November  5. 

__  15,482.  H.   H.   Lake.— From  The  Crosby   Electric  Co. 
Electric  batteries.     November  5. 

16,322.  S.  C.  C.  Currie.  Insulating  cells  for  electric 
batteries.     November  19. 

16,415.  M.  W.  Dewey.  Method  and  apparatus  for 
utilising  electricity  in  the  formation  of  sheet  metal  articles. 
November  19. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

17,160.  E.  Hermite,  E.J.  Paterson,  and  C.  F.  Cooper. 
A  process  for  bleaching  palm  oil  and  other  vegetable  oils. 
October  27. 

17,275.  C.  R.  Illingworth.  Improvements  in  soaps  for 
diseases  of  the  skin.     October  29. 

17,624.  C.  Morfit.  Improvements  in  the  treatment  of 
linseed  oil.     November  3. 

17,792.  E.  L.  Downing  and  S.  Hern.  Improvements  iu 
cleansing  or  washing  compositions.     November  5. 

18,031.  A.  Gutensohn.  An  improved  compound  for  use 
in  lieu  of  palm  oil.     November  8. 

Complete  Specifications  Accepted. 

1890. 

4137.  F.  Piekenbrock.  Producing  ozonised  oils.  Novem- 
ber 12. 

13,803.  C.  A.  Jensen. — From  P.  Moller.  Manufacture 
of  cod-liver  oil.     November  12. 


XIIL- 


-PAINTS,  PIGMENTS,  VARNISHES,  and 
RESINS. 


Applications. 

16,654.  S.  Banner.  Improvements  in  compositions 
applicable  in  the  manufacture  of  oilcloth,  varnish,  pigment, 
menstrua,  cement,  binding  material  for  so-called  asphalt 
for  giving  body  to  oil,  and  for  other  like  purposes,  and 
method  of  manufacturing  the  same.     October  20. 

16,757.  T.  W.  Just,  R.  Weiler,  and  O.  Heidepriem.  An 
improved  ink.     Complete  Specification.     October  21. 

16,786.  W.  A.  Hall.  Improvements  in  the  manufacture 
of  paints.     Complete  Specification.     October  21. 

16,916.  T.  Drake.  A  new  turpentine,  and  means  of 
producing  same.     October  23. 

17,197.  C.  A.  Fawsitt.  Improvements  in  compounds  to 
be  used  in  vulcanising  rubber  and  other  substance  -  M 
compounds.     October  28. 

17,313.  A.  O.  Watkins.  Improvements  in  the  production 
of  uranium  yellow,  or  compound  oxides  of  uranium. 
October  29. 

17,346.  J.  Haake.  Improvements  in  the  preparation 
of  colours  for  distempering.  Complete  Specification. 
October  30. 

17,446.  1!.  Wood.  Improvements  in  means  or  apparatus 
for  filtering,  more  especially  applicable  in  the  manufacture 

of  varnish  and  japan.    October  31. 

17,597.  G.  Chapman.  Improvements  in  the  method  of 
manufacturing  white  lead.     November  3. 

17,839.  J.  Macllale.     Anti-fouling  paint.     November  6. 
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Complete  Specifications  Accepted. 

1889. 

20,830.  C.  Huelser. — From   G.  Callmann.     Process  and 
composition  for  producing  printing  ink.     November  12. 

1890. 
16,017.  W.  Dyshko.     Transferred  to  Class  XIV. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

10,793.  J.  Patterson.  Improvements  in  fertilising 
compounds  or  fertilisers.  Complete  Specification. 
October  21. 

17,853.  T.  O.  Butler.  An  improved  glue  compound. 
Complete  Specification.     November  G. 

18,385.  L.  A.  Groth.  Improved  process  and  apparatus 
for  tanning  hides  and  skins.     November  14. 

Complete  Specification  Accepted. 
1890. 

16,017.  W.  Dyshko.  Preparing  and  waterproofing  skins. 
November  19. 


XV.— AGRICULTURE  and  MANURES. 

Complete  Specification  Accepted. 

1890. 

5419.  J.  Guillaume.     Treatment  of   organic  matters  for 
production  of  manure,  and  apparatus  therefor.    October  29. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

17,232.  H.  H.  Leigh. — From  F.  T.  Romiguieres,  France. 
Improvements  in  refining  sugar.     October  28. 

17,557.  A.  Wohl  and  A.  Kollrepp.  Improvements  in  the 
production  of  invert  sugar.     November  1, 


, 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

16,746.  E.  1).  Alexander.  Moss  beer,  the  ideal  drink  for 
invalids,  dyspeptics,  and  ladies  nursing.     October  21. 

16,942.  F.  T.  Simson  and  J.  Cox.  Kola  or  caffein,  or 
theine  malt  liquors,  fermented  wines,  and  spirits.  October  23 . 

16,951.  H.  Bates,  jun.  Improvements  in  corn  product 
for  brewers'  use,  and  in  the  manufacture  thereof.  Complete 
Specification.     October  23. 

17,329.  J.  Rose.  Brewing  oatmeal  stout  and  porter. 
October  29. 

17,640.  R.  H.  Leaker  and  J.  H.  Howell.  Improvements 
relating  to  brewers'  and  distillers'  fermenting  vessels  and 
yeast  receivers.     November  4. 

18,099.  T.  P.  Hinde.  The  boiling  of  malt  and  other 
liquors  by  coal  and  coke  fire,  gas,  or  other  refined  heat  most 
applicable.     November  10. 

18,123.  A.  G.  Hopkins.  Charging  fermented  liquids  in 
cask  with  carbonic  acid  gas,  and  for  introducing  carbonic 
acid  gas  into  casks  on  draught,  in  lieu  of  atmospheric  air. 
November  11. 

18,212.  E.  J.  Mills  and  R.  Barr.  Improvements  in  the 
treatment  of  alcoholic  liquids.  Complete  Specification. 
November  12. 

18,340.  F.  S.  Willoughby  and  A.  Mudie.  Improved 
method  of  maturing  spirits.     November  14. 


Complete  Specifications  Accepted. 
1889. 

20,434.  B.  Hoff  and  J.  Frommel.  Apparatus  for  recti- 
fying spirits,  &c.     October  29. 

20,630.  L.  Haas.  Apparatus  for  collecting  for  use 
the  excess  of  carbonic  acid  generated  during  brewing. 
November  12. 

1890. 

667.  W.  P.  Thompson.  —  From  J.  A.  H.  Hasbrouck. 
Process  and  apparatus  for  ageing  liquors.     November  19. 

678.  E.  Edwards.— From  F.  Hofmeister.  Method  and 
apparatus  for  obtaining  accelerated  fermentation  and  pro- 
ducing sparkling  drinks.     ( lotober  29. 

3606.  E.  Carez  ami  La  Societe  Generate  de  Maltose. 
Saeeharilication  of  amylaceous  substances.     November  19. 


XVIIL— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

16,713.  S.  J.  P.  Pellatt.  Improvements  in  the  method  of 
treating  and  preparing  hops,  and  blending  the  same  for 
infusion  together  with  tea,  coffee,  cocoa,  and  other  sub- 
stances for  which  such  prepared  hops  are  applicable. 
October  21. 

16.828.  T.  Elcoate.  An  improved  method  of  preserving 
uncooked  meats.     October  22. 

16,857.  M.  A.  E.  Schneider  and  R.  H.  Coall.  The  treat- 
ment  of  a  certain  fruit  in  order  to  convert  it,  either  alone  or 
combined  with  other  substances,  into  food  and  drink  for 
infants,  invalids,  and  others.     October  22. 

17,104.  L.  Bremond.  Electrically  destroying  insects  and 
parasites,  and  preserving  animal  and  vegetable  foods  and 
drinks.     October  25. 

17,245.  B.Willcox.— From  The  Rumford  Chemical  Works, 
United  States.  Improvements  in  baking  powders  and  like 
preparations.     Complete  Specification.     October  28. 

17,427.  B.  G.  Hudnut.  New  or  improved  corn  products, 
and  process  for  manufacturing  the  same.  Complete 
Specification.  Filed  October  31.  Date  applied  for  April  5, 
1890,  being  date  of  application  in  United  States. 

18,368.  W.  Paterson.  The  manufacture  of  a  new  or 
improved  sweet  or  sweet  food,  or  preserve.     November  14. 

B. — Sanitary  Chemistry. 

16,728.  G.  E.  Davis  and  A.  R.  Davis.  The  treatment  of 
sewage,  and  utilisation  of  the  by-products.     October  21. 

16,836.  J.  Lowe.  Precipitating  and  filtering  sewage. 
October  22. 

16,972.  F.  P.  Candy.  Improvements  in  and  in  the 
preparation  of  material  for  use  in  the  treatment  of  sewage 
and  other  polluted  water  and  liquids.  Complete  Specification. 
October  21. 

17,113.  W.  Birch.     See  Class  1. 

17,453.  J.  W.  Slater  and  The  Native  Guano  Co.,  Lim. 
Improvements  in  the  preparation  of  agents  for  use  in  the 
purification  of  sewage  and  other  polluted  water  by  pre- 
cipitation, and  improvements  in  the  treatment  of  sewage 
and  other  polluted  water,  in  order  to  effect  the  purification 
thereof.     October  31. 

17.686.  E.  W.  Cracknel!.  An  improved  furnace  for  the 
incineration  and  destruction  of  house  garbage,  town  refuse, 
ami  such  like  noxious  matters.  Complete  Specification. 
November  4. 

17.687.  E.  W.  Craeknell.  Improvements  in  the  treatment 
of  night  soil  and  such  like  noxious  matters,  and  in  apparatus 
therefor.     Complete  Specification.     November  4. 


1090 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Nov.  29, 1890. 


C. — Disinfectants. 

17,943.  J.  A.  Phillips.  Improvements  in  disinfectants 
and  deodorisers.     November  7. 

Complete  Specifications  Accepted. 

A.  —Chemistry  of  Foods. 

1889. 

19,281.  E.  Edwards.— From  A.  Seidensticker.  Method 
and  apparatus  for  preserving  milk.     November  12. 

1890. 
11,888.  G.   F.   Meyer.       Method     and     apparatus      for 
extracting  salt  from  victuals  by  osmose.     November  12. 

B. — Sanitary  Che?nistry. 

1889. 

18,291.  Destructors  for  combustion  of  refuse,  and  dis- 
posing of  or  utilising  the  products  of  combustion  therefrom. 
November  12. 

1890. 

472.  C.  Jones.  Destructors  for  treating  refuse.  Novem- 
ber 19. 

480.  E.  Devonshire.  Purifying  water,  and  apparatus 
therefor.     November  19. 

5419.  J.  Guillaume.     See  Class  XV. 

7840.  W.  C.  Young.  Purification  of  water  by  distillation. 
November  12. 

a 


18,512.  J.  Price 
ber  29. 

20,231.  A.   Artinann   and 
disinfectants.     November  5. 


Disinfectants. 
1889. 
Disinfectants  and  deodorisers. 


Octo- 


H.   W.    Kufeke.      Producing 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

16,910.  C.  R.  F.  Schloesser  and  J.  M.  Campbell.  Im- 
provements in  the  manufacture  of  paper  and  in  apparatus 
therefor.     October  23. 

16,928.  H.  B.  Watson  and  J.  S.  Watson.  Improvements 
in  the  manufacture  of  strainer  or  kuotter  plates  for  straining 
paper  pulp,  wood  pulp,  and  the  like.     October  23. 

17,012.  G.  L.  Anders  and  C.  H.  Elliott.  Improvements 
in  the  use  and  application  of  xylonite,  celluloid,  and  the 
like.     Complete  Specification.     October  24. 

17,268.  A.  Wilbaux.  Improvements  in  or  relating  to  the 
treatment  of  vegetable  parchment  and  the  like.  Complete 
Specification.     October  28. 

18,169.  W.  P.  Thompson.— From  P.  R.  Thorn,  United 
States.  Improvements  in  apparatus  for  straining  or 
screening  paper  pulp.     November  11. 

18,215.  R.  E.  Eraser.  The  improvement  of  paper  for  the 
use  of  water-colour  artists  and  others.     November  12. 

Complete  Specifications  Accepted. 

1890. 


795.  R.  Stone.  Treatment 
sawdust,  and  other  fibrous 
November  12. 

15,995.  F.  V.  L.  Hiorth. 
pulp.     November  12. 


and 
and 


utilisation 
vegetable 


of     peat, 

materials. 


Apparatus   for  boiling  wood 


XX.— FIXE   CHEMICALS,   ALKALOIDS,  ESSENCES, 

and  EXTRACTS. 

Applications. 

17,221.  C.  Kolbe.  Improvements  iu  the  manufacture  or 
production  of  salols.     October  28. 

17,547.  G.  de  Laire.  A  manufacture  of  iso-eugenol  and 
of  certain  of  its  derivatives  and  their  application  to  the 
manufacture  of  vauilliue.     November  1. 

18.021.  B.  Willcox. — From  The  Farbeufabriken  vormals 
1".  Haver  and  Co.  Improvements  in  the  manufacture  of 
periodides  of  isobutyl  phenols,  and  of  isobutyl  cresols. 
November  8. 

18.022.  B  Willcox.— From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Improvements  iu  the  manufacture  of 
methyl-  and  ethyl-phenacetin.     November  8. 

18,246.  0.  Imray. — From  The  Amsterdamsche  Chinine- 
fabrik,  Holland.  Process  for  the  production  of  anthranilie 
acid.     November  12. 

Complete  Specifications  Accepted. 
1889. 

20,392.  J.  A.  Kendall.     Manufacture  of  hypophosphites. 

November  .",. 

1890. 

5940.  H.  H.  Lake. — From  La  Societe  Anonyme  des 
Parfums  Naturels  de  Canoes.     Method   and  apparatus  for 

extracting  and  purifying  perfumes,  oils,  &C.     November  12. 


XXL— PHOTOGRAPHIC  PROCESSES  and 

MATERIALS. 

Applications. 

17,189.  J.  E.  Thornton.  Improvements  in  connection 
with  flexible  films  for  photographic  and  other  purposes,  and 
in  the  manufacture,  and  in  apparatus  used  in  the  manufac- 
ture of  the  same.     October  28. 

17,339.  R.  Fowler.  Improvements  in  and  appertaining 
to  cameras  and  sensitive  plates  for  photographic  purposes. 
October  30. 

Complete  Specifications  Accepted. 

1889. 
17,773.  E.  H.  Farmer.     Improvements  in  photography. 
October  29. 

1890. 

401.  T.  H.  Redwood.  Means  or  apparatus  for  producing 
Bash  light  for  photography.     November  12. 


18,41 


XXIL— EXPLOSIVES,  MATCHES,  Etc. 

Application. 
2.  G.  Trench.    Improvements  in  explosives.   Nov.  15. 


Complete  Specifications  Accepted. 
1889. 

17,430.  A,  Walter.     Percussion  and  time  fuses.     Nov.  5. 

1S,7:>8.  A.  Martin.     Percussion  fuses.     November  19. 

19,935.  A.  T.  Cocking.  Treating  and  using  explosives  so 
as  to  control  and  quench  the  flame.     November  12. 

19,971.  A.Martin.     Percussion  fuses.     November  19. 

20,104.  The  Roburite  Explosives  Co.,  Lim.,  C.  Roth, 
and  W.  J.  Orsman.  Treatment  or  preparation  of  nitiate  of 
ammonium.     November  12. 
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Members  are  hereby  advised  that  the  subscription  of  25s. 
for  1891,  pajable  on  January  1st  next,  should  be  sent  in 
good  time  to  the  Treasurer  in  ordet  to  ensure  continuity  in 
the  receipt  of  the  Society's  Journal.  Any  changes  of  address 
which  it  is  desired  should  appear  in  the  new  List  of  Members 
should  reach  the  General  Secretary  not  later  than  January 
15th,  1891. 


Post  Office  Orders  should  he  made  payable  at  the 
General  Post  Office,  London,  to  the  Honorary  Treasurer, 
K.  Eider  Cook,  and  should  be  forwarded  to  him  at  Bow, 
unless  it  be  desired  to  notify  a  change  of  addn  --. 


Members  who  require  extra  sets  or  back  numbers  or  the 
Journal  are  requested  to  make  application  to  the  General 
Secretary  only,  to  whom  also  changes  of  address  should  be 

communicated. 
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Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


The  Secretary  is  instructed  to  negotiate  for  the  purchase 
of  copies  of  the  Society's  Journal  for  January  and  May 
1883,  and  January,  February,  and  April  1886.  Members 
possessing  odd  copies  of  these  numbers  are  particularly 
requested  to  communicate  at  once,  stating  price  required, 
with  Mr.  Cresswell.  The  stock  of  all  other  numbers  is  at 
present  sufficient  for  the  Council's  requirements. 
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SESSION  1890—91. 


1S91. 
Jan.  5th. — Mr.  Percy  C.  Gilchrist.  "  The  Basic  Copper  Process." 
Feb.  2nd.— Mr.  W.  C.  Young.    "  On  Standard  Sperm  Candles." 
Fell.  16th  :— 

Mr.  W.  Mackean.    "  Incandescent  Gas  Lighting." 

Messrs.  Cross  and  Bevan.    "  The  Volumetric  Estimation  of 
Alumina." 
March  2nd.— Mr.  V.  H.  Veley.    "The  Chemical  changes  between 

Nitric  Acid  and  Metals." 
March  10th  :— 

Mr.  W.  Crowder.    "Observations  made  in  the  Working  of 
Vitriol  Chambers." 

Mr.  A.  H.  Allen.    "The  Chemistry  of  Whisky  and  Allied 
Products." 
April  6th. — Professor  Vivian  B.  Lewes  : — 

1.  "  The  Analysis  of  Illuminating  Gases." 

'1.  "  The  Products  of  Checked  Combustion." 
April  20th.— Mr.  W.  P.  Kix.  "  Stoneware ;  and  its  Application  to 

Chemical  Apparatus/1 
May  4th. — Professor  Dewar.  F.R.S.,  ami  Mr.  Boverton  Redwood, 

F.R.S.E.    "A  Process  for  the  Conversion  of  Heavy  Mineral 

Oils  into  Lighter  Hydrocarbons  suitable  for  Illuminating  and 

other  purposes." 
June  1st.— Dr.  W.  S.  Squire.   "  The  Artificial  Production  of  Cold 

theoretically  and  practically  explained." 


Meetintj  held  Monday,  December  1st,  1890. 


MR.    TH08.    TYRER    IN    THE    CHAIR. 


PURIFICATION  OF  SEWAGE  AND 
CONTAMINxVTED  WATER. 

BY    WM,    WEBSTER. 

The  term  sewage  many  years  ago  was  rightly  applied  to 
the  excremeutal  refuse  of  towns,  but  it  is  a  most  difficult 
matter  to  define  the  liquid  that  teems  into  our  rivers  under 
the  name  of  sewage  to-day ;  in  most  towns  "  chemical 
refuse  "  is  the  best  name  for  the  complex  fluid  running  from 
the  sewers. 

It  is  uow  more  than  10  years  since  I  first  commenced  a 
series  of  experiments  with  a  view  of  thoroughly  testing 
various  methods  of  purifying  sewage  and  water  contami- 
nated with  putrefying  organic  matter.  It  was  while 
investigating  the  action  of  iron  salts  upon  organic  matter  in 
solution  and  splitting  up  the  chlorides  present  by  means  of 
electrolysis,  that  I  first  became  aware  of  the  importance  of 
precipitating  the  soluble  organic  matter  in  such  manner 
that  no  chemical  solution  should  take  the  place  of  the 
precipitated  organic  matter.  If  chemical  matter  is  sub- 
stituted for  the  organic  compounds,  the  cure  is  worse  than 
the  disease,  as  the  resulting  solution  in  most  cases  sets  up 
after  precipitation  in  the  river  into  which  it  flows. 

My  first  electrolytical  experiments  were  conducted  with 
non-oxidisable  plates  of  platinum  and  carbon,  but  the  cost 
of  the  first  and  the  impossibility  of  obtaining  carbon  plates 
that  would  stand  long-continued  action  of  nascent  chlorine 
and  oxygen  made  it  desirable  that  some  modification  should 
be  tried.  I  next  tried  the  effect  of  electrolytic  action  when 
iron  salts  were  present,  but  did  not  think  of  using  iron 
electrodes  uutil  after  trying  aluminium.  I  found  that  the 
action  of  non-oxidisable  electrodes  was  most  efficacious 
after  the   temperature  of  the  fluid  acted   upon    rose    I    or 


■',   :  but  the   cost  of  working  made  it  impossible  on  a  large 
scale. 

After  a  long  series  of  experiments,  iron  plates  were  used 
as  electrodes  with  remarkable  results,  for  the  compounds  of 
iron  formed  not  only  deodorised  the  samples  of  sewage 
acted  on,  but  produced  complete  precipitation  of  the  matters 
in  suspension,  and  also  of  the  soluble  organic  matter ;  the 
resulting  effluents  remaining  perfectly  free  from  putrefac- 
tion. The  first  part  of  the  process  is  well  illustrated  by 
the  small  experiments  now  shown  ;  the  organic  matter  in 
suspension  and  in  solution  separates  into  flocculent 
particles,  which  rise  to  the  top  of  the  liquid  and  remain 
until  the  bubbles  of  hydrogen  which  have  carried  them  up 
escape,  when  the  solid  matter  will  precipitate.  In  the 
arrangement  adopted  on  a  working  scale,  the  separated 
particles  precipitate  readily.  As  an  illustration  of  the 
action  upon  organic  matter  in  solution  I  take  a  small 
quantity  of  dye,  mix  it  with  water,  and  placing  the  connected 
iron  electrodes  in  the  mixture,  the  dye  in  solution  separates 
into  flocculent  particles.  The  electrolytical  action  is  of 
course  easily  understood,  but  the  chemical  changes  that  take 
place  need  an  explanation.  At  the  positive  pole,  hypochlorite 
of  iron  seems  to  be  formed  at  first,  but  this  is  quickly  changed 
into  a  protochloride,  and  as  at  the  negative  pole  an  alkaline 
reaction  takes  place,  the  iron  salt  is  precipitated  in  the 
form  of  the  ferrous  hydrated  oxide,  together  with  the 
organic  matters  in  suspension  and  solution.  Owing  to  the 
carbonates  that  are  always  present  in  sewage,  ferrous 
carbonate  is  also  formed. 

The  success  of  these  laboratory  experiments  led  to  a 
trial  of  the  process  on  a  larger  scale,  for  hitherto  only  a 
gallon  at  any  one  time  hail  been  treated. 

Small  brick  tanks  were  erected  at  my  wharf  at  Peckham 
and  iron  electrodes  fitted  to  them. 

Wrought-iron  plates  were  fixed  about  an  inch  apart,  and 
connected  in  parallel  in  the  tanks,  forming  one  big  cell. 
Sewage  to  the  amount  of  about  200  gallons  was  run  into  the 
electrode  tank  and  then  treated,  the  results  being  so  satis- 
factory that  larger  works  were  erected,  when  a  supply  of 
sewage  equal  to  20,000  gallons  an  hour  could  be  obtained. 

After  a  number  of  experiments  had  been  carried  out  it 
was  decided  to  run  the  sewage  as  rapidly  as  possible  through 
electrodes,  six  cells  or  two  rows  in  series  fixed  in  a  long 
channel  or  shoot,  for  experience  showed  that  the  motion  of 
the  liquid  acted  on  reduced  the  back  E.M.F.  and  hastened 
the  formation  of  the  precipitate. 

A  channel  is  kept  at  the  bottom  of  the  electrodes  for  the 
silt  to  collect,  with  a  culvert  at  side  to  flush  it  into,  so  as  to 
prevent  any  block  occurring;  the  advantage  of  this  is 
obvious.  The  plates  in  each  section  may  be  from  half  an 
inch  to  an  inch  thick,  and  can  be  of  any  length  up  to  6  ft. 
It  may  possibly  be  objected  that  a  large  number  of  plates  is 
required.  This  may  be  so,  but  the  larger  the  number  of 
plates  the  less  the  engine  power  required,  and  the  longer 
they  last.  In  each  section  the  electrodes  are  in  parallel, 
and  any  one  section  is  in  series  with  the  other,  the  arrange- 
ment being  exactly  alike  that  of  a  series  of  primary 
battery  cells. 

By  actual  experience  I  have  been  able  to  prove  that  at 
least  25  sections  of  electrodes  should  be  in  series,  and  across 
any  one  of  these  sections  the  potential  difference  need  not 
be  greater  than  1  ■  8  volts,  the  current  being  of  any  desired 
amount  according  to  the  surface  of  plates  used. 

The  electrical  measurements  taken  by  Dr.  John  Hopkinson 
during  these  experiments  for  the  Electrical  Purification 
Association,  to  whom  I  had  sold  my  patents,  entirely 
corroborated  my  contentions  as  to  E.H.P.  used,  and 
agreed  with  the  measurements  of  the  managing  electrician, 
Mr.  Octavius  March. 

The  process  was  then  thoroughly  investigated  by  Sir 
Henry  Roscoe,  who  had  control  of  the  works  for  one  month. 
He  reports  as  follows  : — 

"  The  reduction  of  organic  matter  in  solution  is  the  crucial 
test  of  the  value  of  a  purifying  agent,  for  unless  the  organic 
matter  is  reduced  the  effluent  will  putrefy  and  rapidly 
become  offensive. 

"  I  have  not  observed  in  any  of  the  unfiltered  effluents 
from  this  process  which  I  have  examined  any  signs  of 
putrefaction,  but,  on   the  contrary,  a   tendency   to  oxidise, 
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The  absence  of  sulphuretted  hydrogen  in  samples  of  un- 
filtered  effluent,  which  have  been  kept  for  about  six  weeks 
in  stoppered  bottles  is  also  a  fact  of  importance.  The 
settled  sewage  was  not  in  this  condition,  as  it  rapidly 
underwent  putrefaction,  even  in  contact  with  air,  in  two  or 
three  days. 

"  The  results  of  this  chemical  investigation  show  that  the 
chief  advantages  of  this  system  of  purification  are: 

..  First. — Tin'  active  agent,  hydrated  ferrous  oxide,  is 
prepared  within  the  sewage  itself  as  a  floceulent  precipitate. 
(It  is  scarcely  necessary  to  add  that  the  inorganic  salts  in 
solution  are  not  increased,  as  in  the  case  where  chemicals  in 
solution  are  added  to  the  sewage.)  Not  only  does  it  act  as 
a  mechanical  precipitant,  but  it  possesses  the  property  of 
combining  chemically  with  some  of  the  soluble  organic 
matter  and  carrying  it  down  in  an  insoluble  form. 

"  Second. — Hydrated  ferrous  oxide  is  a  deodoriser. 

"  Third. — By  this  process  the  soluble  organic  matter  is 
reduced  to  a  condition  favourable  to  the  further  and 
complete  purification  by  natural  agencies. 

"Fourth. —  The  effluent  is  not  liable  to  secondary 
putrefaction." 

Mr.  Alfred  E.  Fletcher  also  investigated  the  process 
subsequently,  and  reports  as  follows  : — 

"  The  treatment  causes  a  reduction  in  the  oxidisable 
matter  in  the  sewage,  varying  from  60  to  80  per  cent.  The 
practical  result  of  the  process  is  a  very  rapid  and  complete 
clarification  of  the  sewage  which  enables  the  sludge  to 
separate  freely. 

"  It  was  noticed  that  while  the  raw  sewage  filters  very 
slowly,  so  that  501)  cc.  required  96  hours  to  pass  through  a 
paper  filter,  the  electrically  treated  sewage  settled  well  and 
filtered  rapidly. 

"  Samples  of  the  raw  sewage  having  but  little  smell  when 
fresh,  stank  strongly  on  the  third  day.  The  treated  samples, 
however,  had  no  smell  originally,  and  remain  sweet,  without 
putrefactive  change. 

"  In  producing  this  result  two  agencies  are  at  work,  there 
is  the  action  of  electrolysis  and  the  formation  of  a  hydrated 
oxide  of  iron.  It  is  not  possible,  perhaps,  to  define  the 
exact  action,  but  as  the  formation  of  an  iron  oxide  is  part 
of  it,  it  seemed  desirable  to  ascertain  whether  the  simple 
addition  of  a  salt  of  iron  with  lime  sufficient  to  neutralise 
the  acid  of  the  salt  would  produce  results  similar  to  those 
attained  by  Webster's  process. 

"  In  order  to  make  these  experiments,  samples  of  fresh 
raw  sewage  were  taken  at  Crossness  at  intervals  of  oue 
hour  during  the  day.  As  much  as  10  grains  of  different 
salts  of  iron  were  added  per  gallon,  plus  15'  7  grains  of 
lime  in  some  cases,  and  125  grains  of  lime  in  another,  and 
the  treated  sewage  was  allowed  to  settle  24  hours ;  the 
results  obtained  were  not  nearly  as  good  as  by  the  electrical 
method." 

During  the  present  year  a  very  searching  investigation 
of  the  merits  of  various  processes  of  sewage  treatment  has 
been  made  by  the  Corporation  of  Salford  ;  amongst  others 
of  my  electrical  process.  As  the  matter  is  at  present  under 
discussion  by  the  Council,  I  am  not  in  a  position  to  give 
extracts  from  the  reports  of  the  engineers  and  chemists 
under  whose  supervision  and  control  the  work  was  done, 
but  1  may  go  so  far  as  to  say  that  the  results  of  my  system 
of  electrical  treatment  have  proved  its  efficiency  and  applica- 
bility to  sewages  of  even  such  a  foul  nature  as  that  of 
Salford  and  Pendleton.  The  system  was  controlled  con- 
tinuously for  the  t  lorporation  by  -Mr.  A.  Jacob,  B.A.,  ( I.E., 
the  borough  engineer;  Mr.  J.  Carter  Bell,  jF.I.C,  &c, 
county  analyst  ;  Messrs.  John  Newton  and  Sons,  engineers, 
Manchester;  Mr.  Giles,  of  Messrs.  Mather  anil  Piatt, 
electrical  engineers,  Manchester  ;  Dr.  Charles  A.  liurghardt, 
Lecturer  in  Mineralogy  at  Owens  College. 

I  would  also  refer  you  to  a  paper  recently  read  before  the 
Manchester  Section  of  this  Society  by  Mr.  Carter  Bell,  the 
borough  analyst  for  Salford,  in  whose  remarks  Dr.  Kiirghardt, 
an  independent  authority,  permits  me  to  add  that  he  concurs. 
He  cannot  give  details  until  his  report  has  gone  in,  which 
will  be  very  shortly.     (See  p.  1 101.) 

Mr.  Carter  Bell's  report  has  gone  in,  and  although  he  is 
precluded  also  from  giving  full  details,  he  has  kindly  put  at 


my  disposal  samples  sealed  by  him  of  the  effluents  produced 
by  the  electrical  treatment  which  I  now  submit,  together 
with  the  analyses,  as  follows: — 


Parts  in  100.000. 

May  15. 

June  7. 

June  SO.  July  25. 

Not  filtered. 
109 

S3 

82 

2-50 

4' 27 
2-2(1 
0-S2 

12:, 
21 
44 

0-7(5 

0-79 
0-88 
0-17 

141 
29 
42 

0-27 

0-50 
0-50 
0-092 

135 

Oxygen    required    for    15 

23 
13 

0-79 

Oxygen  required  for  three 

1-ftfl 
0-92 

0-19 

1 

The  samples  are  taken  at  random. 

Whether  the  process  will  or  will  not  be  adopted  by  the 
Salford  authorities  I  am  of  course  unable  to  say,  but  I 
think  I  may  safely  say  that  the  electrical  process  has 
now  absolutely  proved  its  case  in  regard  to  the  solution  of 
the  sewage  problem.  It  is  simple,  efficient,  and  I  am  sure 
more  economical  than  any  other  known  process  where 
duration  is  taken  into  account. 

In  regard  to  the  Salford  trials  it  may  be  interesting  to 
give  the  following  particulars  : — 

Tin1  electrical  shoot  was  built  in  brick  and  contained 
28  cells  arranged  in  series. 

Each  cell  contained  13  cast-iron  plates  4  in.  x  2  ft.  8  in. 
x    ',  in.  thick  connected  in  parallel. 

The  available  electrode  surface  in  each  cell  was  25G  sq.  ft. 

The  ampere  hour  treatment  required  for  Salford  was 
found  to  be  about  -37  ampere  hours  per  gallon,  and  the 
I.H.P.  per  million  gallons  based  on  these  figures  would 
be  37. 

Note. — In  estimating  for  the  plant  necessary  for  treating  tin- 
whole  of  the  Salford  sewage,  a  margin  was  allowed  on  above  figures. 
The  A.H.T.  was  taken  at  '4  and  the  I.H.P.  per  million  at  39  U>39'5. 

Mr.  Octavius  March,  electrical  engineer,  who  has  followed 
the  process  from  the  commencement,  and  who  superintended 
the  electrical  details  both  at  Crossness  and  Salford,  will 
give  you  on  the  blackboard  a  rough  sketch  of  the  above 
trial  plant. 

The  Salford  tanks  are  admirably  adapted  to  the  applica- 
tion of  the  electrical,  or  in  fact  any  process  of  precipitation. 
They  are  12  in  number,  and  it  is  proposed  to  take  two  end 
tanks  for  the  electrical  channels,  in  which  the  iron  electrodes 
would  be  placed. 

The  total  I.H.P.  required  for  treating  the  whole  of  the 
Salford  and  Pendleton  sewage,  taken  at  10,000,000  gallons 
per  24  hours,  is  calculated  at  too  1. 11.1'.,  based  on  the  actual 
work  done  during  the  trial.  The  electrical  plant  would 
consist  of  four  engines  and  dynamos,  any  three  of  which 
could  do  the  -whole  work,  and  three  boilers,  each  of 
200  I.H.P. 

The  total  cost  of  plant,  including  alterations,  is  estimated 
at  16,000/.,  to  which  must  he  added  the  cost  of  about 
5,000  tons  of  iron  plates — ordinary  cast  iron — at  say,  4/. 
(.cr  ton.     These  plates  wotdd  last  for  several  years. 

If  filtration  were  required,  there  wotdd  be  an  extra 
expenditure  for  this,  hut  it  will  be  remarked  that  as  Un- 
treated sewage  is  practically  purified  when  it  leaves  the 
electrical  channels,  these  filters  would  be  only  required  for 
complete  clarification,  which  for  most  places  would  not  be  a 
necessity. 

The  filtering  material  used  could  be  gradually  prepared 
from  the  sludge  obtained  after  electrical  treatment,  unless  it 
could  be  more  profitably  sold  as  a  manure,  and  1  am  not  a 
believer  in  the  value  of  sewage  sludge  in  large  quantities. 
This  sludge,  a  waste  product,  is  converted  into  magnetic 
oxide  of  iron,  of  which  I  have  here  two  small  samples. 
This    magnetic  oxide  is  a  good   filtering   material,  but,  like 
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every  other  filtering  material,  it  would  of  course  require 
renewal.  There  would,  however,  always  be  a  supply  of  the 
waste  product — sewage  sludge — on  the  spot,  and  the  spent 
magnetic  oxide  recarbonised  could  be  used  indefinitely. 

The  annual  cost  for  dealing  with  the  Salford  sewage  is 
estimated  at  in  round  figures  2,5002.  for  coal,  labour, 
maintenance  of  engines,  boilers,  and  dynamos.  To  this 
must  be  added  the  consumption  of  iron  and  its  replacement. 
which  would  have  to  be  written  off  capital  expenditure. 

If  a  colourless  effluent  were  required,  absolutely  free  I'nm. 
suspended  matter,  the  additional  cost  is  estimated  at  from 
1,200/.  to  1,500/. 

Discussion. 

I>r.    GuSTAV    Bischop    wished    to     emphasise    the    great 
difference  with  which  the  sewage  question  was  approached 
20    years     ago     as     compared    with     the     present     time. 
Twenty  years  ago  one   used  to  hear  of  the  utilisation  of 
sewage;    now   the   question    had  become  the   disposal   of 
sewage.     In  other  words,  we  were  satisfied  now  if  we  could 
get    rid  of  our   sewage  with    a    reasonable   expenditure    of 
money.      With  regard  to  the  process  so  ably  brought  before 
the  notice  of  the  meeting,  he  was  under  the  disadvantage  of 
having  no  practical  experience  with  it.    He  could  only  come 
forward   as  a   theorist,  referring  to  some    researches,    and 
leaving  the  meeting  to  judge  of  their  bearing.     Sewage  was 
a  very  complicated  body,  containing  matters  in  solution  and  in 
suspension,  both  organic  and  mineral.    Amongst  the  matters 
in    suspension  were  the   living  organisms,   and    if  he   had 
understood  the  paper  correctly,  the  author  attached  great, 
perhaps  the  greatest,  importance  to  these.     The  question 
thus  arose,  what  became,  from  a  biological  point  of  view,  of 
the  sewage  after  it  had  passed  Mr.  Webster's  sewage  works  ? 
Was  it   still  capable  of  causing  nuisance  ?     This  question 
was    essential   in   considering  the  effect  of  the  process  in 
purifying  sewage.     The  first   experiments   on   the  action  of 
electricity  on  microphytes  were,  he  believed,  made  by  Scbiel 
in  1875.     The  criterion  was  then  the  suspension  of  motion, 
which  was  now  known  to  be  a  mistake,  since  a  great  number 
of  organisms   were  capable  of  resuming   motion    after   its 
temporary   absolute  cessation.     The  next    and   only   other 
experiments  on  the  subject  that  he  was  aware  of  were  made 
about   1883    by    Drs.    Ferdinand   Cohn,    of    Breslau,    and 
Mendelsohn.     Their  first  attempts  were  with  a  "  constant  " 
Daniel's  cell,  which  they  soon  found  to  be  constant  only  in 
name,  and  discarded  for  the  Mane- Davy  cell.     Though  tins 
was   a   strong  cell,  the  first  experiments  with  one  cell   only 
produced  no  perceptible  effect.     Then  they  had  recourse  to 
two  cells  ;  but  although  the  result  was  an  appreciable  dimi- 
nution  of  organisms,  life  was  by  no  means   finally  extin- 
guished.     If  some  of  the  same  nutritive  medium — which  H  as 
a    purely    mineral  one — was   sterilised  and  then  inoculated 
with  a  drop  of  the  liquid  resulting  from  the  experiment,  the 
mixture  soon  became  full   of  life.     Only  when  using  two 
strong  Bunsen  zinc  carbon  cells  together  with  the  two  Marie- 
Davys  all  life  ceased,  as  inoculation  with   the  liquid  thus 
treated  was  ineffective.    In  all  the  experiments  the  electrical 
treatment  was  continued  for  24  hours,  and  the  temperature 
was    maintained    at    30°    to    35°    C.     He    would    leave    the 
members  to  draw  their  own   conclusions  from    these   facts 
whether  any  such  conditions  existed  in  Mr.  Webster's  process. 
He  believed  that  Mr.  Webster  attached  some  importance  to 
the  elimination  of  chlorine  ? 

Mr.  Wortii  dissented. 

Dr.  Bisohof,  continuing,  said :  As  Mr.  Webster  did  not 
attach  importance  to  that  point,  he  would  not  pursue  it,  but 
would  conclude  by  wishing  the  author  all  success  with  his 
method,  feeling  sure  that  he  fully  recognised  that  criticism 
was  the  backbone  of  success. 

Mr.  W.  C.  Sillar  considered  that  the  sewage  problem, 
though  not  the  greatest  difficulty  of  the  age,  was  nevertheless 
of  such  importance  that  one  ought  to  hail  with  pleasure  any 
genuine  attempt  to  solve  it.  He  would  like  to  ask  tin- 
author,  firstly,  whether  the  electrical  process  removed  the 
dissolved  as  well  as  the  suspended  impurities  of  the  sewage  ; 
secondly,  whether  the  impurities  so  separated  lay  so  exclu- 


sively at  the  bottom  of  the  tank  that  the  effluent  could  be 
run  off  without  fear  of  disturbing  it  or  carrying  some  of  it 
into  the  river.  Thirdly,  he  would  like  to  ask  whether  the 
electrical  process  was  applied  merely  to  the  "disposal"  of 
sewage,  or  whether  it  provided  for  that  -utilisation"  of  it 
which,  as  the  last  speaker  had  said,  was  the  idea  20  years 
ago  He  was  strongly  impressed  with  the  idea  that  even 
evil  that  came  under  his  notice  hud  in  some  way  or  other  a 
duplicate:  that  if  the  evil  took  the  form  of  matter  out  of 
place,  there  was  a  place  for  it  void  somewhere.  The  same 
matter  which  polluted  our  rivers,  if  properly  utilised,  would 
become  the  solution  of  our  agricultural  difficulties.  No 
solution  of  the  sewage  difficulty  could  be  considered  satis- 
factory unless  it  provided  for  its  appropriation  in  whole  or 
in  part  to  agricultural  purposes.  The  precipitation  process 
at  Kingston  did  so  provide,  and  he  thought  it  would  be 
possible  to  compare  the  two  processes  in  very  few  words  so 
as  to  ascertain  whether  the  one  now  before  them  possessed 
any  advantages.  First  of  all,  the  effluent  water  from  the 
A.B.C.  process  was  sufficiently  purified  to  satisfy  the 
requirements  of  the  authorities,  and  was  not  at  all  delete- 
rious to  fish  life  in  the  river.  He  presumed  that  Mr.  Webster 
claimed  this  point,  but  it  was  quite  certain  that  the  electrical 
process  could  not  be  superior  to  the  Kingston  process  in 
that  respect.  Secondly,  the  area  required  for  the  A. B.C. 
treatment  was  very  small,  and  he  supposed  that  Mr.  Webster 
would  also  claim  that.  Thirdly,  no  subsequent  filtration  or 
irrigation  was  required.  On  that  point  he  understood 
Mr.  Webster  to  say  that  his  effluent  required  subsequent 
filtration  to  render  it  clear.  This  would  be  found  to  be  a 
great  disadvantage  in  many  localities,  where  it  was  essential 
that  the  sewage  treatment  should  be  begun  and  ended  in 
the  sewage  works.  Lastly,  and  most  important  of  all,  at 
Kingston  the  sludge  was  prepared  and  dried,  and  bad  both 
an  agricultural  and  a  market  value,  in  proof  of  which  he 
might  state  that  upwards  of  10,000  tons  had  been  made  and 
sold  at  70s.  a  ton.  Did  Mr.  Webster  claim  that  his  sludge 
had  any  agricultural  or  market  value  ?  Had  he  ever  sold 
any  of  it  ?     If  not,  he  had  only  half  solved  the  difficulty. 

Mr.  P.  Birch  would  be  glad  to  be  informed  as  to  the  cost 
per  head  per  annum  of  dealing  with  sewage  completely  under 
this  system  ;  precipitating,   drying,  pressing,  and  getting  it 
into  such  form  as  to  be  carried  away.     All  sewage  processes 
consisted  largely  of  precipitation.     One  method  might  lie 
cheaper  than  another  in  that  respect,  but  it  might  involve 
more  expense  for  drying.   For  example,  they  bad  just  heard  of 
another  process  which  depended  upon  precipitation,  namely, 
the  A.B.C.  process.     No   doubt  that   process  gave  a   clear, 
sweet  effluent,  but  it  differed  from  the  method  under  notice 
in  that  whereas  the   electrical  process  involved  the  addition 
of  a  very  small  amount  of  chemicals,   Mr.  .Sillar's  process 
required  a  large  amount.     In  days  like   the  present,  when 
it  was   difficult   to  get  rid  of   the   sludge,    and  when    they 
had  to  dry  it  in  a  cleanly  manner,  the  quantity  of  material 
to  be    dealt   with   was   an   important   consideration.       He 
would    ask   whether    it   was    not    a    fact    that    Mr.    Sillar 
had  been  20   years   getting  rid  of  his  manure.     They  knew 
that   there  was  a  large   fortune   at  his  back   pushing   the 
mauure  on  the  market,  and  he  believed  that  a  great  amount 
of  skill  was  employed ;  but,  as  far   as    he   could  make  out, 
the  sludge  which  was  dried   and  sold  at  70s.  a  tou  was  the 
material  which  they  saw  depositing  in  the  phial  before  them, 
plus  a  quantity  of  material  which  was  infinitely  less  valuable. 
Did  Mr.  Webster  base  any  recommendation  of  his   process 
on  the  fact  that  when  dried  he  could  get  70s.  a  ton  for  his 
sludge '!     If  not,  no  sound   agriculturist  would  coutinue  to 
give  70s.  a  ton  for  such  matter  mixed  with  clay  or  charcoal, 
worth   only   a   few   shillings   a  ton.     With    regard  to   the 
process  immediately   before   the   meeting,   be    would    ask 
Mr.  Webster  to  take  upon  himself  the  task  of  putting  before 
them  a  little  more  information    as  to  the  outside  cost  of 
ridding  sewage  of  suspended    matter,  and   drying   it,   and 
also,    when    necessary,    of   obtaining    a    greater    degree    of 
purity.     If  they  could  get  some  figures  of  that  nature,  say  a 
statement  in  pence  per  head  of  population,  it  would  greatly 
assist  members  in  forming  an  opinion    of   the  value  of  the 
process.     He  knew  that  Mr.  Sillar  was  very  keen  upon  the 
question    of  agricultural   depression   and    the   prevention  of 
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waste,  but  for  his  part,  lie  thought  that  a  greater  sin  than 
wasting  a  thing  was  spending  more  than  it  was  worth  in 
attempting  to  use  it. 

Mr.  C.  F.  Cross  saiil  that,  apart  from  the  economic 
question,  there  were  some  points  connected  with  what 
actually  took  place  in  the  electrolysis  which  he  would  be 
glad  to  have  further  explained.  So  far  as  he  had  under- 
stood the  reader,  the  only  information  given  respecting  the 
actual  operation  of  the  current  was  that  a  hypochlorite  of 
iron  was  formed  at  the  anode,  and  they  were  left  to 
guess  what  took  place  at  the  cathode.  He  presumed  that 
in  this  electrolysis  the  operators  relied  upon  the  chlorides 
present  in  the  sewage.  Chloride  of  sodium  being  electro- 
lysed  in  solution,  the  effect  of  the  acid  would  be  to 
dissolve  the  iron  in  the  form  of  ferrous  chloride,  which 
would  afterwards  meet  the  base  separated  at  the  cathode, 
and  thus  ferroso-ferric  hydrate  would  be  precipitated.  This 
would  remove  the  dissolved  oxygen  of  the  dilute  sewage. 
The  presence  of  ferric  oxide  had  been  alluded  to  as  a 
product  of  the  action,  but  nowhere  was  it  stated  how  the 
ferric  condition  was  arrived  at.  He  failed  to  see  where 
the  oxygen  could  be  obtained  to  raise  the  iron  from  the 
ferroso-ferric  to  the  ferric  state  otherwise  than  from  the  atmo- 
sphere. Assumingthat  the  water  was  electrolysed,  hydrogen 
and  oxygen  would  be  formed,  but  the  only  effect  would  be 
to  fix  the  latter  on  the  iron  plates  and  simply  oxidise  the 
electrodes  in  situ,  without  producing  any  effect  on  the 
sewage.  Mr.  Webster  would,  he  thought,  confer  a  benefit 
on  the  Society  if  he  dissected  some  of  the  elements  of  the 
problem  and  told  them  what  took  place  at  the  electrodes, 
and  how  the  products  acted  on  the  dissolved  organic  matters 
of  the  sewage.  The  organic  matter  should  be  selected  with 
a  view  to  determine  precisely  what  this  action  of  the  electro- 
lysis effected.  Sir  Henry  Roscoe  did  not  appear  to  have 
examined  the  condition  of  the  discharged  effluent  in  regard 
to  its  condition  of  aeration,  and  that  was  a  matter  which  he 
(Mr.  Cross)  regarded  as  being  very  important,  for  if  a  lot 
of  liquid  deprived  of  oxygen  were  run  iuto  a  sluggish  stream, 
the  abstraction  of  oxygen  from  the  stream  itself  was  likely 
to  affect  fish  life  in  it.  Seeing  that  the  general  interest  in 
the  paper  was  economic  rather  than  scientific,  he  would  not 
take  up  further  time  with  such  points  as  he  had  already 
raised  ;  but  he  thought  that  in  a  matter  of  this  kind,  where  a 
process  departed  in  au  essential  particular  from  general 
practice,  they  had  a  right  to  ask  that  the  elements  of  the 
problem  should  be  laid  before  them.  He  would  limit 
himself  therefore  to  inquiring  how  the  iron  was  raised  from 
the  ferroso-ferric  to  the  ferric  state,  and  whether  in  fact  that 
was  not  done  at  the  expense  of  the  due  aeration  of  the 
effluent. 

Mr.  B.  E.  It.  Newlands  considered  the  process  before 
the  meeting  to  be  a  practical  suggestion  for  dealing  with  the 
great  sewage  difficulty.  They  had  all  heard  of  the  electric 
method  of  purifying  sugar ;  and  he  had  expected  to  find 
Mr.  Webster's  process  something  of  the  same  kind,  and  was 
agreeably  surprised  to  find  himself  mistaken.  At  the  same 
time,  he  did  not  think  the  idea  was  quite  new.  About 
20  years  ago  Mr.  C.  H.  Gill  passed  electric  currents  through 
sugar  solutions  to  free  them  from  salts  ami  organic  matters, 
and  in  1880  Messrs.  Hodge,  Hodge,  and  Kastick  took  out  a 
patent  for  decomposing  organic  and  inorganic  substances  by 
electrolysis,  for  the  purpose  of  destroying  colouring  matters 
and  other  impurities  contained  therein.  That  patent  did  not 
relate  to  the  purification  of  sugar  solutions  only,  but  was 
very  wide  in  its  claims.  The  inventors  used  metal  plates 
and  passed  currents  through  them  so  to  make  them 
alternately  anodes  and  cathodes,  the  impurities  being 
eliminated  in  the  form  of  a  slime. 

Mr.  Alfred  E.  Fletcher  rose  in  obedience  to  the 
invitation  of  the  Chairman,  though  he  could  add  nothing 
material  to  his  opinion  quoted  in  the  paper,  and  which  had 
been  given  after  careful  investigation  of  the  process.  He 
might,  however,  remark  in  reply  to  Mr.  Cross  that  the 
process  did  not  produce  ferric  oxide.  The  oxygen  in  the 
sewage  water  had  been  taken  up  by  the  organic  matter 
itself,  and,  as  might  be  expected,  a  ferrous  salt  was  produced. 
The  after-oxidation,   if  any,  was   duu    to   exposure   to  the 


atmosphere.  An  effluent  was  produced  which  was  bright  in 
appearance,  innocuous,  and  not  subject  to  decomposition. 
The  question  of  cost  could  only  be  tested  by  lengthened 
experiments  carried  out  on  a  large  scale.  He  himself  was 
awaiting  with  interest  the  results  of  theSalford  experiments, 
which  would  determine  the  economic  value  of  the  process. 
As  to  the  process  yielding  an  innocent  effluent,  rapid 
subsidence  and  easy  filtration,  there  could  be  no  doubt. 

Mr.  Cassw.  asked  in  what  parts  the  results  given  in  the 
paper  were  stated  ? 

Mr.  WORTH  replied  that  they  were  ill  parts  per  100,000. 

Mr.  Cassax  continued  that  in  that  case  the  results  were 
certainly  remarkable,  so  far  as  reduction  of  organic  matter 
was  concernedi  It  had  been  asserted  by  Mr.  Webster  that 
the  crucial  test  of  a  sewage  process  was  the  reduction  of  the 
amount  of  organic  matter  in  solution  ;  but  short  of  the  beau 
ideal  of  practically  complete  removal,  such  reduction  was  of 
minor  importance,  since  there  would  still  be  enough  organic 
matter  to  putrefy  and  cause  a  nuisance,  The  only  crucial 
test  which  could  at  present  be  applied  to  so-called  innocuous 

effluents  on  the  large  scale  in  any  given  place,  was  that  of 
turning  the  effluents  into  a  river  and  observing  the  results. 

Mr.  Fletcher  and  the  reader  of  the  paper  had  stated  that 
the  effluent  produced  by  {his  process  was  an  "innocuous" 
one,  and  he  had  no  reason  to  doubt  the  assertion.  But  if 
it  were  SO,  he  would  be  glad  to  know  upon  what  grounds  so 
important  a  statement  had  been  based.  The  sewage  treated 
originally  contained  putrefactive  and  probably  disease 
organisms,  and  such  organisms  were  either  not  present  in 
the  effluent  or,  being  present,  were  not  capable  of  producing 
their  specific  effects.  If  this  were  so,  then  the  result 
obtained  was  so  important  as  to  put  any  reduction  of  the 
organic  matters  in  solution — short  of  complete  removal — 
entirely  into  the  shade.  It  was  obvious  to  anybody  who  had 
had  to  do  with  sewage  that  it  must  be  treated  in  some  way 
before  it  was  either  applied  to  land  or  run  into  a  stream. 
Irrigation  with  raw  sewage,  except  under  very  special 
circumstances,  was  most  object  ion  able  and  highly  dangerous. 
Like  Mr.  Sillar,  he  would  be  glad  to  find  that  the  process 
under  consideration  was  one  which  would  go  far  towards 
attaining  the  end  which  should  be  kept  in  view  ;  but  they 
had  yet  to  learn  that  the  effluent  it  produced  was  absolutely 
innocuous  when  turned  over  a  sewage  farm.  So  little  was 
the  necessity  of  treating  sewage  understood,  that  in  a  paper 
recently  read  before  the  Society  of  Arts,  it  had  arte. illy 
been  suggested  that  the  sewage  of  London  should  be  taken 
in  a  conduit  from  Crossness  and  Barking  to  the  sea,  and 
there  discharged.  That  would  mean  au  immense  quantity 
of  untreated  sewage  flowing  for  some  70  or  80  miles  at  the 
rate  of  about  one  or  two  miles  an  hour  ;  and  he  could  only 
say  of  it  that  no  more  monstrous  idea  had  ever  been  put 
before  the  public  even  in  connexion  with  the  sewage  difficulty. 
Few  things  could  be  worse,  from  a  scientific  point  of  \  iew, 
than  the  method  at  present  followed  in  Loudon,  which  had 
not  succeeded  in  producing  anything  except  a  costly 
nuisance  in  the  Thames.     The  case  of   London  afforded  an 

illustration  of  the  fact  thai  most    sewage  pr isses  must   be 

judged  by  the  effects  produced  in  a  reasonable  time  after  the 
effluent  hail  been  discharged  into  a  stream.  When  Mr.  Webster 
had  carried  out  experiments  on  a  scale  sufficiently  large 
or  in  a  manner  otherwise  decisive  to  prove  that  his  effluents 
and  sludges  were  innocuous,  he  would  have  taken  the  only 
step  necessary  for  forcing  his  process  on  the  most  sluggish  of 
authorities.  Mr.  Webster  had  stated  that  hewasinpossi  ssi,,n 
of  favourable  reports  from  various  eminent  authorities.  In 
regard  to  most  reports  upon  questions  of  this  kind,  it  was 
necessary  to  go  through  them  very  carefully,  and  to  be  able 
to  read  between  the  lines  in  order  lo  have  a  clear  idea  of 
what  their  authors  had  in  their  minds  when  they  wrote  them. 
It  was  unfortunate  therefore  that  the  reports  were  not  before 
the  meeting,     'flu-  greatest  mistake  that  could  possibly  be 

made  in  connexion  with  the  sewage  problem  was  that  of 
supposing  that   corporations   could   make    money  out   of  it. 

The  only  way  of  dealing  with  sewage  was  to  get  rid  of  it 

without    producing  a   dangerous   nuisance,  and    in   the  most 

economical  way  that  existing  circumstances  would  permit, 
regarding  as  the  true  economy  that  which  placed  the  health 
of  the  community  above  all  other  considerations. 
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Colonel  Jones  said  that  the  process  before  the  meeting 
was  not  new  to  him,  as  Mr.  Webster  had  read  a  paper  on 
it  before  the  Institution  of  Civil  Engineers  about  a  year  and 
a  half  ago,  and  illustrated  it  with  experiments  ou  a  fuller 
scale  than  he  bad  shown  that  evening.  On  that  occasion 
he  was  astonished  at  the  greediness  with  which  a  seientilic 
body  of  men,  accustomed  to  the  sewage  question  for  many 
years,  jumped  at  electricity.  It  was  a  quality  of  human 
nature  to  like  anything  that  was  magical  and  startling,  and 
that  would  account  for  the  reception  which  the  process  had 
met  with  on  the  occasion  he  had  referred  to  as  well  as  by 
the  present  meeting.  Having  been  grinding  away  at  the 
sewage  problem  for  the  last  20  years,  be  himself  approached 
the  subject  with  more  caution,  and  was  not  very  much 
startled  by  what  he  had  seen.  If  be  were  given  a  bottle  of 
London  sewage,  he  would  merely  shake  it  up  violently,  and 
in  a  few  minutes  the)-  would  see  the  deposit  going  to  the 
bottom  just  as  it  had  done  in  the  experiment  made  by  the 
reader  of  the  paper.  It  might  be  said  that  he  was  not  a 
chemist;  but  he  bad  seen  Dr.  Tidy  do  the  same  thing  in 
the  witness-box.  It  must  be  remembered  that  aeration  had 
a  great  deal  to  do  with  sewage  treatment.  If  one  took  a 
bottle  half  tilled  with  sewage  and  half  with  air,  and  agitated 
it  thoroughly,  somehow  or  other  a  disturbance  was  created, 
and  in  about  20  minutes  a  great  ileal  el'  matter  went  down. 
That  simple  effect  of  deposition  was  taken  credit  for  by 
all  the  patent  sewage  precipitation  people.  They  put  their 
pinch  of  lime,  3  grains  or  3  7,  into  a  gallon  of  sewage, 
agitated  it,  and  then  claimed  that  the  deposition  was  the 
effect  of  the  3  grains.  Let  them  try  it  on  the  sewage  that 
had  stood  stagnant  for  20  minutes.  They  did  not  do  that, 
hut  they  compared  the  analysis  of  their  effluent  with  the 
raw  sewage  which  contained  all  the  matter  which  by 
20  minutes'  of  stagnation  would  go  to  the  bottom.  Was  it 
scientific,  he  would  ask,  when  a  thing  was  brought  to  you 
for  analysis,  of  which  more  than  one  cause  might  have 
produced  the  effect,  to  attribute  it  to  one  cause  oil'- ha  nil,  or 
should  not  one  try  and  eliminate  all  save  one  agency.  He 
contended  that  if  one  wanted  to  try  the  comparative  merits 
of  Mr.  Dibdin's  3'7  of  lime  and  1  of  iron  and  this  electric 
process,  or  any  other,  one  ought  first  of  all  to  give  the 
sewage  some  20  minutes'  stagnation,  and  then  compare  the 
analysis  of  the  supernatant  sewage  with  the  effluent  of  the 
processes  in  question  applied  to  the  same  supernatant 
sewage.  He  thought  it  important  to  consider  this  view, 
because  during  all  the  years  that  people  had  been  fighting 
over  precipitation  processes,  the3'  had  neglected  all  that 
could  be  done  by  simple  deposition ;  and  that  view  bad 
been  equally  neglected  in  all  the  blue  books  on  the  subject, 
until  the  appearance  of  the  excellent  report  of  Lord 
Bramwell's  commission.  That  was  the  first  time  that 
simple  deposition  was  officially  noticed,  ami  it  was  referred 
In  in  the  carefully  worded  conclusions  which  the  Hoard  of 
Works  ought  to  have  carried  out,  in  the  following  words : 
"  after  the  separation  of  the  solids  by  simple  deposition  or 
precipitation." 

Mr.  David  Howard  thought  that  the  views  put  forward 
by  the  last  speaker  had  a  bearing  which  should  not  be 
overlooked.  Time  was  an  important  element  in  the  question, 
and  if  only  the  electrolytic  process  would  aggregate  the 
suspended  matter  and  cause  it  to  deposit  faster  than  would 
be  the  case  where  merely  allowed  to  stand,  it  would  be 
valuable  on  that  account  alone.  He  did  not  share  the 
views  of  those  gentlemen  who  expected  to  find  sewage 
anything  but  a  nuisance ;  but  if  it  was  possible  by  this 
process  to  get  a  rapid  deposition  of  a  sediment  that  could 
be  dealt  with  practically,  then  he  believed  that  the  sewage 
problem  was  solved,  as  far  as  in  this  world  of  trouble  one 
could  hope  to  solve  it.  One  could  not  hope  to  get  rid  of 
all  the  organic  matter,  nor  to  obtain  an  effluent  fit  to  drink. 

Dr.  K.  Messel  said  that,  assuming  Sir  Henry  Eoscoe's 
report  to  be  borne  out  in  practice,  the  question  seemed  to 
resolve  itself  into  one  of  cost,  and  upon  that  point  it  was 
difficult  to  form  a  reliable  opinion  in  the  absence  of  further 
information — the  more  so  as,  if  the  process  mainly  depended 
on  oxidation,  electrolytic  oxygen  or  chlorine  was  the  most 
expensive  form  in  which  those  chemicals  could  be  employed. 
It  would  therefore  be  highly  interesting  to  have  some  more 


information  both  from  an  electrical  and  a  chemical  point  of 
view.  He  would  also  like  to  know  whether  cast  iron  answered 
well  for  the  electrodes, 

Mr.  Worth  answered  in  the  affirmative. 

Mr.  Cassal  wished  to  explain  that  he  did  not  intend  to 
say  that  the  beau  ideal  of  sewage  treatment  was  to  remove 
the  whole  of  the  organic  matter  in  solution  until  a  water 
equal  to  distilled  water  in  organic  purity  remained.  His 
object  was  to  convey  that  such  effluent  should  be  freed  from 
organic  pollution  to  such  an  extent  as  to  render  it  equal  in 
purity  to  the  stream  into  which  it  was  to  be  discharged. 

Mr.  A.  1'.  Trotter  had  gathered  from  the  reading  of  the 
paper  that  the  flow  of  the  sewage  would  be  at  the  rate  of 
about  16|  ft.  per  minute,  which  would  allow  about  12  minutes 
action  for  the  whole  process.  He  would  like  to  ask  whether 
that  was  correct,  and  also  what  time  was  allowed  for  the 
subsidence  ? 

Mr.  C  C.  Hutchinson  regarded  the  question  of  sewage 
treatment  as  being  altogether  a  practical  and  economic  one, 
and  mainly  one  of  cost.  However  perfect  a  process  might 
be  from  a  scientific  point  of  view,  it  was  well  known  by 
everyone  who  had  any  experience  of  the  sewage  question 
that  as  soon  as  it  came  into  practical  operation  the  best 
possible  results  became  subordinated  to  questions  of  cost. 
He  did  not  rise  for  the  purpose  of  criticising  the  results  in 
the  rationale  of  the  elaborate  process  before  the  meeting. 
With  the  amount  of  information  which  the  author  had 
given  them,  accurate  criticism  was  impossible  and  out  of  the 
question.  They  had  no  figures,  and  hence  they  could  not 
really  say  whether  the  electrical  process  came  within  the 
range  of  practical  politics,  if  he  might  use  such  a  term  in 
connexion  with  sewage  treatment,  or  not.  He  would  like  to 
ask  the  reader  one  question  with  a  view  to  elucidating  the 
question  of  cost.  He  had  told  them  that  for  a  flow  of  a 
million  gallons  per  24  hours,  power  equal  to  37  indicated 
horsepower  would  be  necessary.  Was  that  37  indicated 
horse-power  to  be  taken  at  per  hour  in  the  usual  way  ? 
And  was  the  treatment  of  the  Salford  sewage  to  take  400 
indicated  horse-power  reckoned  in  the  usual  way  for  cost  per 
hour  ?  Perhaps  Mr.  Worth  would  answer  those  questions 
at  once. 

Mr.  Worth  replied  that  it  was  per  hour. 

Mr.  Hutchinson,  continuing,  said  that  that  being  so,  the 
figures  given  for  the  production  of  400  horse-power  for 
24  hours  were  remarkably  low,  and,  in  his  opinion,  quite 
inadequate.  He  had  bad  some  experience  connected  with  the 
production  of  power,  as  no  doubt  many  of  the  members  present 
had,  especially  Mr.  Newlands,  and  they  would  doubtless 
be  able  to  support  him  when  he  said  that  if  a  horse-power 
could  be  produced  on  that  scale  much,  if  anything,  under 
Id.  per  indicated  horse-power  per  hour  it  would  surprise  him. 
If  400  indicated  horse-power  were  needed  for  the  treatment 
of  10  million  gallons  of  sewage  per  day  of  24  hours,  that 
would  come  to  something  like  400  pence  per  hour,  say  33s. 
per  hour,  which  for  a  day  would  be  40/.,  and  for  a  year 
about  14,600?.  for  power  alone.  On  the  other  hand,  if 
the  cost  of  power  were  taken  at  lid.  per  horse-power  per 
hour,  a  figure  more  often  the  case  in  practice  with  ordinary 
appliances  and  attention,  the  cost  of  power  would  become 
21,900/.  per  annum,  added  to  which  would  be  the  cost  of 
sludge  disposal,  &c.  If  to  that  they  added  the  cost  of  the 
500  tons  of  iron  which  was  to  be  converted  inte  the  active 
iron  salt,  the  cost  of  the  treatment  of  Salford  sewage 
would  be  brought  up  to  something  like  24,000/.  per  annum 
on  the  highest  estimate  and  17,000/.  on  the  lower  scale. 
Now,  it  was  well  known  that  sewage  could  be  treated  at  a 
total  inclusive  cost  of  about  Is.  per  head  per  annum  on  the 
population.  This  would  make  the  cost  of  the  treatment  of 
the  sewage  of  Salford  about  15,000/.  per  annum,  including 
everything.  He  was  aware  that  the  value  of  any  particular 
sewage  process  had  reference  not  only  to  the  actual  results 
obtained,  such  as  were  shown  on  the  table  before  the 
meeting,  but  also  to  the  location  of  the  particular  works. 
If  the  effluent  from  the  Salford  works  was  to  be  turned 
into  such  a  large  stream  as  the  Ship  Canal,  a  very  rough 
treatment  would  be  ample,  ami   so  long  as   suspended  and 
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offensive  introgessive  matters  were  removed,  absolute 
puritj  of  effluent  was  not  requsite.  So  far  as  Salford  was 
concerned,  what  they  had  to  consider,  therefore,  was 
whether  the  Webster  process  would  yield  better  results  as 
regards  cost  alum-  than  any  of  the  other  well-known 
processes,  and  if  it  did  not  compare  in  cost,  he  should  like 

to  know  ill  what  would  the  advantage  of  the  process 
consist?  It  seemed  to  him  that  in  the  case  of  such  a  town 
as  Salford,  other  things  being  equal,  the  only  point  upon 
which  the  Webster  process  could  show  any  advantage  was 
of  cost.  The  A. B.C.  process  alluded  to  by  Mr.  Sillar 
was  very  good  as  a  treatment  process  ;  but  whilst  thinking 
it  gave  good  results  as  far  as  purification  was  concerned, 
he  did  not,  like  Mr.  Sillar,  claim  that  it  was  a  perfect 
panacea  for  the  sewage  nuisance,  or  that  it  would  yield  the 
users  of  it  large,  or  indeed,  any  profit;  but  he  did  say  that 
he  believed  that  the  sewage  of  Salford  could  he  treated  by 
the  A. B.C.  process  at  a  cost  of  something  like  l.">,000/. 
per  annum.  He  would  like  to  hear  from  Mr.  Webster 
whether  he  claimed  that  his  process  would  yield  better 
results  at  Salford  than  could  be  got  by  the  A.B.C. 
process,  or  by  any  one  of  half  a  dozen  other  well-known 
processes  equally  as  good,  and  if  so,  whether  he  based  his 
claim  on  anything  like  equivalence  of  cost  ? 

The  Chairman,  before  calling  on  Mr.  Worth  to  reply, 
observed  that  it  was  interesting  to  note  that  several  of  the 
members  who  had  taken  part  in  the  discussion  had  borne 
testimony  to  the  salutary  efficacy  of  certain  salts,  chiefly 
salts  of  iron,  which  had  long  been  popular  in  connexion  u  it  li 
sewage  treatment.  The  main  point,  however,  to  which  he 
would  direct  Mr.  Worth's  attention,  was  the  economic  aspect 
of  the  question.  As  so  many  speakers  had  referred  to  that 
point,  he  trusted  that  it  would  receive  the  very  specific 
attention  of  the  author  of  the  paper,  to  whom,  as  he  was 
absent,  notes  of  the  discussion  would  be  sent. 

Mr.  F.  G.  Worth  said  that  he  would  do  his  best  in 
Mr.  Webster's  absence,  and  as  his  substitute  at  the  eleventh 
hour,  to  reply  to  the  various  points  raised  during  the 
discussion,  and  if  he  was  unable  to  reply  clearly  to  any 
particular  questions,  he  would  undertake  that  Mr.  Webster 
himself  should  do  so  if  the  members  concerned  would 
submit  them  to  him  in  writing.  He  referred  especially  to 
one  or  two  chemical  queries,  as  to  which  he  was  bound  to 
admit  that  he  had  not  the  proper  knowledge  to  enable  him 
to  reply  satisfactorily.  The  subject  was  a  complicated  one, 
and  he  must  confess  himself  to  be  as  unable  to  define  the 
exact  chemical  reactions  which  take  place  as  many  eminent 
chemists  had  declared  themselves  to  be.  But  he  would 
consult  the  inventor. 

Dr.  Bischof  had  spoken  about  the  presence  of  organisms, 
and  he  should  state  at  the  outset  that  the  electrical  process 
did  not  claim  in  actual  work  to  destroy  the  whole  of  the 
organisms  present  in  sewage.  That  aspect  of  the  question 
hail  been  very  seriously  considered  ;  in  fact  it  was  during 
Mr.  Webster's  bacteriological  study  of  the  problem  that  he 
( ilr.  Worth)  first  became  connected  with  the  process.  He 
was  then  living  in  Paris,  and  had  the  opportunity  of  going 
to  M.  Pasteur's  laboratory.  He  took  some  samples  of 
treated  sewage  both  to  M.  Koux  at  Pasteur's  and  to 
JVI.  Marie-Davy  for  examination.  He  was  told  that  the 
electrical  process  had  succeeded  in  reducing  the  number  of 
organisms  from  something  like  5,000,000  per  cubic  centi- 
metre to  600,  but  that  notwithstanding  this  reduction  there 
might  be  several  millions  again  by  the  following  day. 
From  that  moment  he  had  felt  that  it  was  useless  in  actual 
practice  to  devote  attention  to  the  bacteriological  aspect  of 
the  question,  the  more  so  as  M.  Koux  had  remarked  that 
bacteriologists  were  as  yet  only  on  the  threshold  of  the 
science.  In  fact  most  bacteriologists  would,  he  thought, 
admit  that  they  could  not  say  what  organisms  were  beneficial 
and  what  harmful;  and  therefore  by  destroying  all  tiny 
might  do  positive  harm. 

In  reply  to  Mr.  Sillar's  remarks  as  to  the  existence  of 
the  A. B.C.  process  for  a  quarter  of  a  century,  the  accuracy 
of  which  he  quite  admitted,  he  would  merely  say  that  the 
Electrical  Company  was  as  yet  quite  young.      It  was  feeling 

its  way,  honestly  and  straightforwardly,  as  one  gentleman 


had  said  ;  hut  il  had  not  yet  got  to  that  stage  at  which  they 
could  say  that  they  had  a  town  which  had  been  working 
for  a  long  time  with  practical  result..  He  hoped,  however, 
that  they  would  soon  he  in  that  happy  position,  and  long 
before  25  years  had  passed  he  trusted  the  Electrical  Com- 
pany, more  fortunate  than  Mr.  Sillar,  would  have  proved 
its  case  otherwise  than  by  adoption  in  one  town  only;  at 
any  rate  if  they  had  not,  he  should  long  before  that  time- 
expired  have  nothing  more  to  do  with  the  electric  process. 
lie  could  only  compliment  Mr.  Sillar  on  the  pluck  with 
which  he  had  stuck  to  a  process  which  so  many  had 
condemned.  He  said  that  honestly,  for  he  felt  that 
Mr.  Sillar's  courage  deserved  more  success  than  it  had 
met  with.  Mr.  Sillar  had  asked  a  question  with  regard  to 
the  running  off  of  the  effluent  without  disturbing  the  sludge. 
They  had  always  been  able  to  do  that  ;   further,  there  could 

be   no    question    as    to   the    pr SS   removing   a    very    I.. 

percentage  of  dissolved  organic  matter  as  well  as  matter  in 
suspension.  But  as  he  wished  to  tell  them  the  defects  of 
the  process  as  well  as  it-  advantages,  he  would  admit  that 
with  certain  sewages  tiny  sometimes  got  iron  in  a  very 
finely-divided  state  in  the  effluent,  ami  in  that  case  a  little 
organic  matter  was  sometimes  hung  up  with  the  iron,  which 
they  had  to  get  rid  of.  In  certain  sewages  that  might  be  a 
source  of  annoyance.  Of  course  the  electric  process  by 
itself  might  not  be  a  panacea  for  everything.  The  Electrical 
Company  would  have  to  deal  with  acid  sewages,  and  sewage 
containing  sulphates,  and  so  on.  In  such  cases,  after 
treating  the  sewage  by  electricity,  they  might,  to  produce  a 
clear  effluent,  have  to  pass  it  through  some  filtering  material 
or  otherwise  treat  it  in  a  manner  covered  by  the  Webster 
patents.  He  would,  however,  ask  members  to  bear  in  mind 
that  the  sewage  was  practically  purified  after  electrical 
treatment,  and  that  they  simply  relied  on  filtration,  where 
considered  necessary,  as  a  mechanical  agency.  As  to  the 
disposal  or  utilisation  of  sludge,  that  was  a  delicate  question, 
and  in  big  towns  a  very  disagreeable  question.  He  held 
that  it  should  be  shelved  as  well  and  cheaply  as  possible, 
hut  that  it  must  be  done  at  any  necessary  cost.  He  did  not 
believe  in  the  manorial  value  of  sludge  or  in  obtaining 
value  from  farmers  for  it.  One  might,  as  Mr.  Sillar  had 
done,  sell  10,000  tons  of  it  in  25  years  ;  but  in  the  case  of 
such  towns  as  London  and  Salford  that  quantity  would  be  a 
mere  nothing.  In  the  ease  of  London  and  Salford,  few 
agriculturists  were  at  hand  to  take  the  sludge  ;  and  if  there 
were  enough,  they  would  only  require  manure  during  about 
three  months  of  the  year.  During  the  rest  of  the  year  the 
sludge  would  have  to  be  stored,  and  if  rain  got  to  it  during 
that  period  what  little  ammonia  it  contained  would  go  oil'. 
Considering  the  cost  of  carriage,  &c.,  he  personally  thought 
it  would  be  much  better  for  farmers  to  buy  sulphate  of 
ammonia,  nitrate  of  soda,  and  phosphates.  But  if  sludge 
had  any  manurial  value,  the  small  addition  of  iron  which 
the  electrical  process  put  into  it  would,  for  tuanv  soils, 
increase  that  value.  It  was  possible,  too,  that  it  might 
prove  to  be  valuable  in  another  way,  if  the  experiments 
which  were  being  carried  out  succeeded.  Those  experi- 
ments consisted  in  filter-pressing  the  sludge,  and  then 
carbonising  it  to  such  an  extent  as  to  produce  the  ted 
magnetic  oxide  shown  in  one  of  the  phials  before  the 
meeting,  or  carrying  on  the  carbonisation  far  enough  to 
produce  the  black  magnetic  oxide,  a  sample  of  which 
was  also  shown.  If  those  experiments  were  successful, 
Mr.  Webster  would  communicate  the  results  to  the  Society 
at  a  later  date.  It  was  impossible  to  compare  the  effluent 
produced  at  Kingston  with  that  which  was  obtained  by  the 
electrical  process  at  Salford,  the  two  sewages  being  so 
different  in  character.  The  only  way  of  arriving  at  a 
comparison  of  the  two  processes  would  be  for  both  of  them 
to  deal  with  the  same  sewage  at  the  same  time.  With 
regard  to  the  effect  of  the  effluent  on  fish  life,  he  paid  very 
little  attention  to  that  point;  fish  were  shown  in  most 
effluents.  An  alderman  who  visited  the  electrical  works, 
on  being  shown  some  lis-H  alive  in  their  effluent,  said  : 
"  Well,  what  does  that  prove  ?  When  a  hoy  1  always  got 
most  fish  in  the  dirtiest  water."  The  fact  remained  that 
fish  did  live  iii  the  electrical  effluent.  He  thought  he  had 
answered  most  of  Mr.  Sillar's  remarks,  ami  he  thanked  bin 
for  the  spirit  ill  which,  as  a  competitor,  they  were  made. 
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Mr.  Birch  had  asked  for  information  with  respect  to  the 
cost  per  head  of  population  for  completely  treating  sewage 
by  the  electric  process.  Be  was  sorry  to  say  that  at  the 
present  moment  he  was  not  in  a  position  to  give  the  whole 
of  the  data.  At  Salford  the  electrical  process  was  engaged 
only  in  producing  a  satisfactory  effluent,  the  sludge  was 
considered  to  be  a  separate  and  subsidiary  question.  The 
company  had  asked  to  be  allowed  to  carry  out  experiments 
with  the  sludge,  but  they  were  met  with  the  reply  :  "  We 
do  not  think  such  experiments  necessary.  We  shall  always 
have  sludge,  though  less  by  your  process  than  any  other, 
and  we  do  not  wish  to  waste  time  on  them  at  present." 
For  that  reason  only  he  was  unable  to  give  the  information 
which  Mr.  Birch  so  naturally  asked  for.  So  far  as  they 
could  give  figures,  both  Mr.  Wehster  and  himself  were 
willing  and  anxious  to  do  so.  But  sewages  differed  in  the 
treatment  they  required,  and  it  was  best  therefore  to  deal 
with  a  case  in  which  the  experiments  had  been  carried  out 
as  at  Salford,  not  by  the  company  alone,  but  by  a  corpora- 
tion who  had  controlled  the  whole  thing,  and  whose  report 
would  he  issued  shortly.  Perhaps  on  that  account  the 
reading  of  the  paper  bad  been  somewhat  premature,  and  it 
might  have  been  better  to  wait  until  the  report  was  actually 
out,  and  so  be  able  to  give  other  people's  figures,  which 
might  naturally  be  considered  more  reliable  than  any  of 
those  which  he  could  bring  forward.  Mr.  Webster  had  felt, 
however,  that  it  was  due  to  the  Society  that  the  paper 
should  not  be  further  postponed,  and  had  it  not  been  for 
his  illness,  which  he  had  fought  against  to  the  last  moment, 
the  meeting  would  have  had  full  replies  on  the  chemical 
points  raised. 

Mr.  Cross  had  put  some  chemical  questions  which  were 
quite  beyond  his  (Mr.  Worth's)  power  to  answer,  but  he 
was  sure  that  Mr.  Webster  would  be  happy  to  do  so  if 
Mr.  Cross  would  state  them  to  him. 

Mr.  Newlands  had  spoken  iu  such  a  manner  as  to  have 
him  absolutely  nothing  to  say  iu  reply,  except  to  thank 
him  for  his  reference  to  certain  patents  which  he  would 
take  the  first  opportunity  of  looking  into  ;  for,  as  Mr.  New- 
lauds  had  said,  everyone  can  learn  something  from  other 
people's  patents. 

He  must  also  thauk  Mr.  Fletcher  for  his  remarks  ;  his 
report  was  the  result  of  independent  investigation,  and  it 
was  all  the  more  satisfactory  therefore  to  find  him  corrobo- 
rating everything  that  Mr.  Webster  and  himself  had  said. 

Mr.  Cassal  had  made  a  speech  which  he  would  be  glad 
to  answer  more  in  detail  than  time  would  then  permit.  He 
had  raised  the  question  of  organisms,  and  on  that  point  he 
(Mr.  Worth)  had  expressed  his  personal  views  in  replying 
to  Mr.  Bischof.  With  regard  to  takiug  out  the  whole  of 
the  organic  matter  in  solution,  of  course  Mr.  Cassal  meant 
tlie  whole  of  the  putrefying  matter,  for  to  take  out  the 
whole  would  be  of  no  great  advantage ;  and  it  was  very 
difficult  to'  decide  what  was  the  exact  quantity  that  should 
be  taken  out.  A  pertinent  question  had'  been  asked  as  to 
the  meauing  of  the  term  innocuous,  and  on  what  it  was 
based.  Chemists  and  others  could  only  do  what  was 
humanly  possible  to  ascertain  whether  the  effluent  was 
innocuous  or  not.  They  had  taken  effluents  produced  on 
a  working  scale  from  different  sewages  ;  had  kept  them  in 
stoppered  bottles  and  in  unstoppered  bottles ;  had  mixed 
them  with  water  and  kept  them  without  water;  and  none  of 
them  had  gone  bad.  He  would  expect  that  if  they  ran 
such  an  effluent  as  that  produced  containing  a  small  pro- 
portion of  organic  matter  into  a  stream,  the  oxidising  action 
would  rapidly  take  away  the  objectionable  portion  of  the 
effluent.  With  regard  to  sending  sewage  to  the  sea,  that 
was  rather  outside  the  limits  of  the  question  ;  but  he  quite 
agreed  with  Mr.  Cassal  that  nothing  could  be  much  worse 
than  the  system  at  present  followed  in  London.  The 
sewage  had  to  be  dealt  with  and  got  rid  of  somehow,  and 
though  by  electricity  they  did  not  profess  to  do  it  so 
economically  as  some  processes  professed  to  do,  they  did 
claim  to  do  it  efficiently'  and  at  a  reasonable  cost.  Neither 
did  they  profess  that  their  effluent  was  to  be  regarded  as  a 
drinking  water  ;  at  the  same  time  it  was  a  thoroughly  harm- 
less efflueiil,  and  independent  chemists  had  stated  that  after 
submitting  it  to  the  severest  tests  there  were  no  signs 
of   after- putrefaction.       If    anyone   else    could    do    better, 


Mr.  Webster  and  himself  would  have  no  course  but  to 
retire  from  the  held,  for  their  continuance  in  it  could  only 
be  maintained  by  commercial  success,  lie  might  add  thai 
the  full  reports  of  the  chemists  were  open  to  inspection  to 
anyone  desirous  of  fair  investigation. 

Colonel  Jones  had  made  a  characteristic  speech,  repeat- 
ing what  he  hail  seen  IS  months  ago,  when  the  electrical 
process  was  iu  its  infancy.  Hut  it  must  have  been  a  very 
promising  child  for  the  engineers  to  jump  at  it  as  Col.  Jones 
had  said.  The  experiments  shown  that  night  were  certainly 
not  on  so  large  a  scale  as  those  shown  on  the  occasion 
referred  to  by  Col.  Jones;  but  he  hoped  that  they  had  been 
sufficient  for  the  purpose,  especially  as  they  "were  now 
backed  up  by  practical  results.  He  was  sorry  to  see  that 
Col.  Jones  had  left  the  meeting.  If  he  were  "still  present, 
he  would  be  happy  to  submit  a  sample  of  sewage  to  the 
test  he  had  proposed,  asking  Col.  Jones,  or  any  other 
gentleman  who  would  now  take  his  place,  to  shake  it  up 
for  20  minutes  and  compare  the  result.  The  analyses  of 
the  effluent  were  not  compared  with  unsettled  sewage  only, 
but  also  with  settled  sewage.  It  was  to  be  remembered 
that  sewage  must  he  taken  as  it  came,  it  being  generally 
impractical  on  a  large  scale  to  have  separate  tanks  for  it 
to  settle  in  before  treatment.  To  determine  chemically 
what  degree  of  purification  any  process  had  attained,  one 
must  compare  its  results  with  settled  sewage.  That  had 
been  done  in  their  case. 

In  reply  to  Mr.  Howard's  inquiry  as  to  whether  the 
sewage  deposited  quicker  by  the  electrical  method  than  by 
mere  standing,  there  could  be  no  doubt  that  it  did.  If 
sewage  were  allowed  to  stand  for  24  hours,  there  would 
be  no  material  difference  effected ;  practically  no  organic 
matter  in  solution  would  be  removed.  If  it  stood  for  any 
length  of  time  it  would  become  as  clear  as  the  effluent 
before  them,  but  that  would  prove  nothing. 

Mr.  Hutchinson's  criticism  of  the  process  would  be 
serious,  if  he  had  not  unintentionally  erred  on  the  side  of 
exaggeration.  He  hail  said  that  all  other  points  of  the 
process  would  be  subordinate  to  the  question  of  cost,  and 
he  had  criticised  the  figures  given  for  the  production  of 
the  power  required  at  Salford.  But  he  would  remind 
.Mr.  Hutchinson  that  the  figures  for  horse-power  would 
not  be  the  same  everywhere,  but  would  vary  with  the 
sewage.  Salford,  for  instance,  would  require  more  per 
million  gallons  than  London.  Mr.  Hutchinson  estimated 
the  cost  of  producing  an  indicated  400  horse-power  per  hour 
at  16,000/.  per  annum.  The  company's  engineers  had 
worked  it  out  themselves,  and  their  estimate  was  before 
the  meeting.  Perhaps  their  figure  for  coal  was  low;  but 
with  the  highest  class  of  electric  machinery  they  had  a 
right  to  expect  that  they  would  obtain  results  as  good  as 
had  yet  been  got.  They  could,  he  thought,  calculate  on 
using  not  more  than  2  lb.  of  coal  per  indicated  horse-power 
per  hour.  If  they  were  wrong,  if  the  actual  quantity  would 
be  3  lb.,  then  the  estimate  lor  that  item  must  be  increased 
by  one-half.  But  he  was  told,  and  he  believed  that  he 
could  have  a  guarantee  on  the  point,  that  it  could  be  done 
with  2  lb. of  coal. 

Mr.  Hutchinson,  interposing,  said  that  the  cost  for  fuel 
was  only  a  small  portion  of  the  total  cost  for  horse-power. 
If  they  reckoned  their  fuel  at  2  lb.  per  horse-power,  they 
would  have  to  use  Welsh  coal,  which  at  present  was  18s.  per 
ton.  Aud  if  to  that  they  added  the  charges  for  wear  and 
tear  of  machinery,  interest  on  cost  of  plant,  labour,  &c., 
they  would  find  the  cost  amount  to  quite  a  penny  per  horse- 
power. 

Mr.  Worth  said  not;  but  there  was  not  much  use  in 
continuing  the  discussion  on  that  point  then.  It  would  be 
best  that  the  figures  verified  by  the  engineers  at  Salford 
should  be  put  before  the  members.  At  present  the  figures 
which  he  had  given  were  the  estimate  of  the  company,  and 
he  would  stand  by  them.  To  them,  however,  must  be  added 
the  loss  for  consumption  of  iron,  which,  at  the  rate  of 
3  grains  per  gallon,  would  equal  690  tons  per  annum, 
worth  2,760/. ;  aud  of  course  there  were  sundry  other  items 
of  expense.  As  to  the  advantages  of  the  electrical  over 
other  processes,  and  its  superiority  to  chemicals,  he  thought 
it  best  for  this  question  to  be  auswered  by  the  independent 
reports  obtained  and  those  to  be  submitted. 
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Dr.  Messex  remarked  that  they  would  have  to  renew 
their  iron  plates  1  ing  before  they  were  completely  worn  out. 

Mr.  Worth  admitted  that,  and  said  that  the  question  was 
hows i?  They  would  certainly  last  several  years.  Cast- 
iron  plates  were  used  at  Salford. 

Mr.  Hutchinson  said  that,  at  3  grains  per  gallon,  the 
loss  would  be  710  tons  per  annum. 

Mr.  Worth  replied  that  he  adhered  to  690  tons,  which 
he  thought  was  eorrect  for  10  million  gallons  a  day. 
Dr.  Messel  had  said  that  they  had  no  information  as  to 
eost.  They  had  information,  but  it  was  the  company's,  and 
he  thought  that  it  was  best  that  the  information  should  come 
from  others. 

In  answer  to  Mr.  Trotter's  question,  the  rate  of  flow  was 
difficult  to  give  off-hand  in  feet  per  minute.  The  rate  of 
flow  was  about  3,000  gallons  per  hour  with  a  shoot  18  in. 
wide.  The  time  of  subsidence  varied,  the  maximum  being 
three  hours.  A  continuous  flow  was,  he  thought,  better 
than  intermittence  for  electrically-treated  sewage.  With 
regard  to  the  Chairman's  closing  remarks,  he  could  only 
repeat  that  he  would  get  Mr.  Webster  to  put  before  the 
Society,  as  early  as  possible,  the  estimates  made  by  indepen- 
dent men.  as  well  as  the  full  chemical  reports,  which  would 
be  Bar  more  valuable  than  any  he  could  lay  before  them  at 
that  moment.  He  would  conclude  by  thanking  the  members 
for  the  very  courteous  reception  they  bad  accorded  to  him 
as  Mr.  Webster's  substitute,  and  much  regretted  that  be 
had  only  bad  a  few  hours  to  put  Mr.  Webster's  rough  notes 
into  a  readable  form,  which  necessarily  caused  the  paper  to 
be  incomplete  on  many  interesting  points.  In  consenting  to 
act  at  such  short  notice  as  Mr.  Webster's  substitute,  he  was 
animated  by  the  desire  not  to  disappoint  the  meeting 
altogether,  and  claimed  their  indulgence  for  present  short- 
comings. 


At  the  close  of  the  discussion  Mr.  Watson  Smith  exhibited 
a  new  form  of  india-rubber  stamp  enclosed  in  a  locket,  the 
lid  of  which  closing  upon  a  spring  handle  attached  to  the 
stamp,  presses  the  latter  upon  a  pad.  The  stamp  is  thus 
always  ready  for  use,  and  whilst  by  gentle  pressure  upon 
paper  it  gives  a  sharp  and  clear  impression  of  the  benzene 
ring  in  single  lines,  by  stronger  pressure  alternate  double 
and  single  lines  appear.  By  gentle  pressure  twice  performed 
and  at  points  in  close  juxtaposition  the  naphthalene  ring  is 
delineated.  This  convenient  aid  to  the  writing  of  abstracts, 
notes,  papers,  &c,  on  aromatic  organic  chemistry  was  sent 
for  exhibition  by,  and  is  the  invention  of,  Mr.  C.  S.  S. 
Webster  of  Bristol. 
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Mil.    IVAN    LEVINSTEIN    IN    THE    CHAIU. 


The  Chairman  called  attention  to  the  resolution  passed 
by  the  Committee  with  regard  to  discussions  being  bold  at 
the  ordinary  monthly  meetings  previous  to  the  reading  of 
papers.  It  was  thought  that  discussions  not  exceeding 
half  an  hour  would  afford  a  means  to  the  members  of 
interchanging  their  ideas  on  those  subjects  in  which  they 
were  more  especially  interested. 

The  (  ii  uhhan  introduced  for  discussion — 

"Amendments  on  the  Patent  Laws  as  suggested  by 
the  Chemical  Committee  of  the  Manchesteb 
t  ii  ubbeb  oe  Commerce." 

The  Chairman  said  it  would  scarcely  be  neeessan  for 
him  to  read  through  the  whole  of  the  report  of  the 
committee,  but  be  would  lay  before  them  the  proposals 
which  the  Manchester  Chamber  of  Commerce  intended  to 
introduce  to  the  House  of  Commons  next  session,  and 
which  be  hoped  might  receive  the  support  of  our  Section,  as 
representing  the  chemical  and  allied  industries  of  Lanca- 
shire. The  report  and  the  proposed  amendments  had  not 
only  been  approved  by  the  Board  of  the  Manchester  and 
also  of  other  Chambers  of  Commerce,  but  several  members 
of  Parliament  had  also  expressed  their  sympathy  with  them 
and  promised  their  support.  He  would  read  to  them  the 
following  letter  which  be  had  received  from  Sir  Henry 
Roscoe : — 

"I  have  carefully  read  through  the  draft  report  of  your 
committee  to  the  Manchester  Chamber  of  Commerce.  The 
subject  is  one  in  which  I  feel  much  interest,  and  your 
report  has  my  hearty  sympathy.  I  quite  agree  as  to  the 
necessity  of  some  change  in  the  law  of  chemical  patents,  as 
you  point  out.  Section  18  opens  the  door  to  abuses  of  a 
serious  character,  and  the  proposals  of  your  committee  seem 
to  me  to  meet  the  difficulty,  inasmuch  as  they  do  not  act  as 
restrictions  to  honest  inventors,  but  only  prevent  patentees 
from  abusing  their  privileges,  &c.  If  the  Chamber  decide 
to  take  action  in  the  matter  I  need  scarcely  say  that  I  shall 
be  glad  to  give  it  every  assistance  in  my  power  in  the 
House  of  Commons." 

The  Chairman  said  it  might  interest  the  members  to 
know  that  the  Chemical  Committee  of  the  Manchester 
Chamber  of  Commerce  litis  at  present  under  consideration 
the  new  tariff  proposed  by  the  French  Government,  as  far 
as  chemical  products  came  into  question.  The  proposed 
tariff  was  by  no  means  a  general  advance  ou  the  duties  at 
present  charged  and  compared  with  other  products.  The 
French  Government  had  wisely  taken  care  not  to  ballast  too 
heavily  chemical  produce,  which,  to  a  large  extent,  served 
as  ran  material  in  the  production  of  textiles.  Still,  in 
some  few  instances,  the  proposed  increase  was  such  as  to 
make  import  to  France  from  England  prohibitory.  For 
instance,  alum  (ammonia  or  potash)  and  sulphate  of 
alumina,  which  now  paid  approximately  Is.  id.  per  ton, 
were  proposed  to  be  taxed  at  30s.  6d.  per  ton,  which  was 
more  than  four  times  the  duty  at  present  charged.  There 
was,  further,  an  increase  of  about  25  per  cent,  on  iodide  of 
potash  and  ammonia.  Oleic  acid,  which  was  now  free, 
would  pay  1/.  per  ton;  the  duty  on  stearic  acid  was  n 
than  doubled,  and  oxide  and  carbonate  of  lead,  cobalt  salts, 
calcium  citrate,  which  were  hitherto  exempt  from  duty, 
were  proposed  to  be  charged  respectively  per  ton,  16s., 
141.,  and  3/.  There  was  also  an  enormous  and  absolutely 
prohibitory  increase  on  salts  of  quinine.  On  the  other 
hand  there  was  proposed  a  reduction  of  duty  on  the  follow- 
ing products:  Bromine  and  its  salts,  oxalic  acid,  borax, 
aluminium,  chloride  and  eliminate  of  potash,  tint  of  117 
chemical  products  there  would  be  a  change  in  the  proposed 
tariff  in  the  case  of  1G  products,  whilst  101  products  would  he 
taxed  as  hitherto.  The  intermediate  products  from  coal  tar 
used  in  the  manufacture  of  coal-tar  colours,  such  as  nitro- 
beuzol,  carbolic  acid,  and  those  not  enumerated,  were  under 
the    present    tariff   free  ;     whilst    under  the   proposed   tariff 
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there  would  be  a  duty  of  6l.  per  ton,  a  move  no  doubt 
intended  to  further  stimulate  the  development  of  the  coal- 
tar  industry  in  France.  He  only  intended  to  give  them  a 
few  illustrations  of  the  proposed  tariff.  The  Chemical 
Committee  of  the  Chamber  would  be  pleased  to  receive  any 
suggestions  or  observations  from  members  of  the  Society. 
The  committee  was  at  present  engaged  in  preparing  a 
comparative  table  of  the  duties  at  present  charged,  ami 
those  proposed  by  the  new  tariff.  Finally,  he  again  wished 
to  urge  upon  them  the  advantage  of  joining  the  Chemical 
Section  of  the  Manchester  Chamber,  which  was  charged  to 
look  after  the  interests  of  those  engaged  in  the  chemical 
and  allied  trades. 

The  Chairman  then  referred  in  detail  to  the  report  (see 
this  Journal,  June  1890,  676). 

The  Chairman  proceeded  to  say  that  he  thought  it  was 
very  desirable  that  the  meeting  should  support  the  pro- 
posals of  this  Section  of  the  Chamber  of  Commerce. 

Mr.  Carpenter  wished  to  know  whether,  under  section  22, 
any  case  had  been  presented  to  the  Board  of  Trade,  asking 
them  to  fix  a  licence  for  any  patent  taken  out  by  a  foreign 
country,  or  if  any  application  had  been  made  for  a  licence 
on  behalf  of  a  manufacturer  who  finds  himself  unable  on 
account  of  the  foreign  patent  laws  to  work  the  process  he 
has  found  out. 

Mr.  Wm.  Thompson  was  of  opinion  that  any  one  taking 
out  a  patent  should  be  called  upon  to  work  it  within  a 
certain  time,  otherwise  it  would  become  invalid. 

Mr.  Grimshaw  thought  the  two  most  important  points 
for  consideration  were  section  18,  and  the  one  relating  to 
foreign  patents  in  this  country,  otherwise  we  should  be 
handicapped  in  the  industrial  race.  He  had  introduced  this 
matter  at  the  council  meeting  in  London,  and  he  was  sorry 
to  say  that  the  members  declined  to  entertain  it.  If  they 
wished  to  make  the  alterations  suggested  by  the  proposals 
brought  forward  by  the  Chairman  they  would  have  to  put 
into  motion  a  very  sluggish  body — the  Commissioners  of 
Patents — who  knew  nothing  about  the  interest  which  the 
industrial  communities  at  large  take  in  these  matters,  and 
the  only  way  to  get  them  to  move  wotdd  be  by  repeated 
agitation,  inasmuch  as  those  who  were  at  the  head  of  these 
Departments  of  State  were  not  technical  in  the  sense  of  being 
acquainted  with  the  details,  and  consequently  the  one  fact 
which  has  any  weight  with  them  is  public  opinion. 

The  Chairman  in  reply  to  Mr.  Carpenter  said,  as  far  as 
lie  knew  there  hail  been  hitherto  no  test  case  submitted  to 
the  Board  of  Trade  under  section  22.  One  part  of  this 
section,  viz.,  "  The  patent  is  not  being  worked  in  the  United 
Kingdom,"  is  absolutely  meaning  less  in  its  present  form. 
No  doubt  Legislature  intended  to  compel  a  patentee  to  grant 
licences  in  case  he  does  not  work  his  invention  in  this 
country,  but  without  a  proper  definition  of  the  word 
"  worked,"  the  principal  object  of  this  part  of  the  section 
has  been  defective.  Under  this  section  a  patentee  is  neither 
bound  to  work  on  a  manufacturing  scale  nor  is  he  tied  to 
any  time.  He  may  either  work  his  invention  in  his  parlour 
or  in  his  stable  or  any  other  sham  way,  or  he  may  commence 
to  work  his  patent  a  few  weeks  before  its  termination.  The 
Manchester  Chamber  has  also  at  present  under  consideration 
this  important  section,  and  he  would  not  fail  to  communicate 
the  result  at  a  future  meeting. 

The  following  resolution  was  then  put  to  the  meeting  and 
unanimously  carried  ; — "  That  this  meeting  approves  of  the 
proposals  for  amendments  of  our  Patent  Laws  as  submitted 
by  the  Chemical  Committee  of  the  Manchester  Chamber  of 
Commerce." 


ON  RIVER  POLLUTION,  AND  THE  PURIFICATION 
OF  SEWAGE  BY  ELECTRICITY  AND  OTHER 
METHODS. 

BV    J.    CARTER    BELL,    A.R.S.M.,    F.I.C. 

As  the  consulting  chemist  to  the  River  Irwell  Conser- 
vancy  Committee  appointed  by  the  council  of  the  county 
borough  of  Salford,  it  has  been  my  duty  during  the  past 
two  years  to  give  special  attention  to  that  most  interesting 
and  important  problem.  "  the  purification  of  sewage,  and 
the  prevention  of  the  pollution  of  rivers."  The  following 
resolution  of  the  Salford  council  will  clearly  show  the 
immediate  cause  of  my  investigations: — " Resolved,  That 
n  view  of  the  approaching  completion  of  the  ship  canal 
docks,  and  the  consequent  impounding  therein  of  the 
waters  of  the  Irwell,  the  River  Conservancy  Committee  be 
instructed  to  present  a  report  to  the  next  meeting  of  the 
council,  showing  what  improvement  in  the  condition  of 
the  river  has  been  attained  during  the  past  two  years,  and 
further  showing  what  prospect  there  is  of  such  purification 
as  will  render  the  water  fit  to  be  impounded  without  serious 
detriment  to  the  public  health."  The  Conservancy  Com- 
mittee, in  reporting  in  accordance  with  the  instruction  of 
the  resolution,  remark  :— "  Your  committee  are  pleased  to 
find  that  the  anxiety  they  have  felt  for  some  time  past  with 
reference  to  the  condition  of  the  river,  not  only  iu  view  of 
the  early  completion  of  the  ship  canal,  but  on' the  broader 
grounds  of  the  sanitation  of  the  borough  as  affected  by 
the  condition  of  the  river,  is  shared  by  the  council." 

It  is  this  larger  question,  viz.,  the  "  broader  grounds  of 
sanitation,"  which  renders  the  experience  of  the  Salford 
committee  of  use  to  other  corporate  bodies,  and  which 
forms  the-  object  and  justification  of  my  paper. 

As  will  be  readily  understood,  it  has  been  my  duty  to 
examine  many  hundreds  of  samples  of  river  waters,  crude 
sewage  effluents,  &c.  It  is  not  my  intention  to  inflict  upon 
the  Society  a  mass  of  figures.  I  shall  confine  myself  to 
giving  an  average  of  the  various  waters,  &c.  brought  under 
investigation.  I  wish  to  mention  that  the  whole  of  the 
samples  submitted  to  me  were  taken  by  the  inspector  acting 
under  the  direction  of  the  River  Irwell  Conservancy 
Committee  of  the  county  borough  of  Salford. 

I  suggested  to  the  committee  that  samples  of  water 
should  be  taken  every  week  from  the  Irwell  as  it  entered 
and  left  the  borough  of  Salford.  My  idea  was  that  we 
should  have  some  record  to  show  if  there  was  any  improve- 
ment in  the  state  of  the  river.  These  weekly  samples  have 
been  taken  for  something  like  18  months.  As  I  was 
anxious  to  obtain  a  standard  of  what  the  Irwell  should  be, 
I  asked  the  inspector  to  take  a  sample  of  water  before  it 
had  passed  any  works.  This  was  done,  and  the  total  solid 
matter  at  Irwell  springs  is  only  8  parts  in  the  100,000,  and 
this  sample  was  taken  at  the  most  uufavourable  time  of  the 
year,  when  the  water  was  charged  with  suspended  matter 
equal  to  2  parts  in  the  100,000.  But  immediately  on  passing 
the  first  works  the  total  solids  and  suspended  matter  in- 
creased very  rapidly,  total  solids  37,  suspended  7,  and  so 
on  until  it  reaches  the  borough.  The  variation  of  the  total 
solids  and  suspended  matter  is  very  remarkable,  for  in  oue 
mouth  it  may  be  as  low  as  30,  and  at  another  time  mount 
up  to  over  100  parts  in  the  100,000. 

This  variation  will,  to  a  great  extent,  depend  upon  the 
rainfall,  the  total  solid  matter  being  high  in  times  of  drought 
and  low  iu  the  rainy  season ;  but  this  rule  does  not  always 
hold  good.  For  instance,  samples  of  water  were  taken  on 
November47, 1890,  from  the  Rivers  Irwell,  Irk,  and  Medlock, 
at  a  time  of  flood,  and  the  amount  ol  total  solids  and 
suspended  matter  is  given  below  : — 


Parts  per  100,000. 

Irwell  :is    :    Irwell  ns  j 
it  enters    I    it  leaves         Irk. 
Salford.         Salford. 

Medlock. 

Total  solid  matter  .. 
Suspended  matter  . . 

80 
57 

07 
OS 

40 

7s 
27 
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This  enormous  quantity  of  suspended  matter  will  be  a 
serious  inconvenience  to  the  Manchester  Ship  Canal  Com- 
pany, and  therefore  it  is  imperative  upon  manufacturers  to 
keep  their  solid  matter  out  of  the  river. 

1  thought  it  would  be  interesting  if  a  sample  of  water 
were  taken  on  some  Sunday,  as  1  had  the  impression  that 
the  river  would  he  clearer  on  that  day  than  on  any  other 
day  of  the  week;  but,  strange  to  say,  the  river  was  in  a 
worse  state  than  on  any  day  during  the  18  months  upon 
which  samples  have  been  taken.  This  particular  Sunday 
was  July  7,  1889.  The  total  solid  matter  was  106  as  the 
river  entered  the  borough,  and  93  when  it  left.  These  very 
high  numbers  may  be  due  to  certain  manufacturers  who 
make  a  point  of  having  a  general  "clear  up"  on  the 
Saturday,  and  getting  rid  of  all  their  objectionable  matter 
by  passing  it  on  to  their  neighbours. 

The  question  may  be  asked,  who  are  the  great  polluters 
of  the  river  ?     Unfortunately,  their  name  is  legion. 

There  can  be  no  doubt  that  the  paper-makers  are 
responsible  for  an  immense  amount  of  pollution,  both  solid 
and  liquid.  The  liquid,  consisting  chiefly  of  the  resinous 
matters  from  the  straw  and  esparto  used,  dissolved  in  the 
alkali  employed.  This  is  undoubtedly  a  difficult  matter  for 
the  manufacturers  to  contend  with,  as  the  plant  necessary 
for  the  utilisation  of  this  refuse  is  very  expensive,  and  not 
altogether  satisfactory,  owing  to  the  enormous  quantity  of 
water  to  be  evaporated,  and  the  peculiar  properties  of  the 
residue. 

The  solids  from  a  paper  mill  are  also  very  large,  and  this 
pollution  consists  of  the  debris  of  the  materials  used,  minute 
portions  of  paper  and  mineral  matter  escaping  from  the 
washing  machines,  the  dregs  from  the  bleaehing-powder 
and  caustic  pans.  In  well-conducted  works  the  second 
item  mentioned  is  reduced  to  a  minimum,  manufacturers 
being  fully  alive  as  to  its  value.  The  matter  passing  from 
the  machines  may  be  considered  fairly  inert. 

The  bleaehing-powder  and  caustic  dregs,  however, 
constitute  a  most  serious  source  of  pollution,  and  the  amount 
produced  in  the  various  paper  works  using  the  Rivers  Irwell 
and  Roach  must  be  something  like  150  to  200  tons  a  week. 

The  whole  of  this  material  can,  and  must  be  kept  out  of 
the  river;  this  serious  pollution  can  be  prevented  by  very 
simple  means,  indeed  several  large  works  are  already 
making  attempts  to  ileal  with  this  refuse  by  constructing 
large  settling  tanks,  into  which  the  dregs  are  collected  and 
settled.  In  one  works  which  I  visited,  this  solid  matter  was 
collected,  made  into  bricks,  then  dried  and  burnt  in  a  kiln, 
and  then  sold  for  the  manufacture  of  cement,  and  as  this 
burnt  residue  consists  largely  of  soluble  silica,  it  would  have 
the  tendency  to  form  a  good  cement. 

This  method  of  collecting  the  solid  matter  in  tanks,  in 
the  absence  of  anything  better,  may  be  effectual,  if  loyally 
carried  out,  but  as  the  sludge  produced  is  very  bulky  and 
difficult  to  deal  with,  I  am  afraid  the  river  becomes  after 
all  the  common  settling  tank  ;  and  it  has  come  under  my 
own  observation  where  tanks  with  suitable  plugs  have  been 
used,  and  at  some  convenient  season  the  whole  of  the  solid 
matter  is  shot  into  the  river. 

I  may  here  remark  that  in  days  gone  by,  when  large 
profits  were  made  from  the  production  of  paper,  manufac- 
turers did  not  consider  it  necessary  to  attend  to  the  waste 
product  of  their  mills.  The  habit  of  waste  has  become  a 
confirmed  one,  and  it  appears  to  me  that  unless  compulsion 
is  brought  to  bear  upon  these  manufacturers  to  keep  their 
refuse  out  of  the  river,  it  will  not  be  an  easy  matter  to 
teach  them,  and  to  prove  that  this  prevention  of  the 
pollution  of  the  river  by  paper-makers  is  not  an  Utopian 
idea.  I  have  had  a  process  brought  under  my  notice,  by 
which  these  solids  can  be  wholly  Kept  out  of  the  river  in 
a  cleanly  and  convenient  manner,  all  connexion  between 
the  settling  tanks  and  the  river  is  cut  off.  and  which  makes 
it  impossible  for  the  manufacturer  to  draw  the  plugs  and 
sentl  the  refuse  into  the   river.      Instead  of   this   easy  and 


wasteful  plan,  the  solids  arc  removed  in  a  portable  form, 
and  the  valuable  materials,  now  lost,  are  again  utilised. 
There  is  no  doubt  that  for  the  expenditure  of  a  few  hundred 
pounds,  sufficient  saving  could  be  effected  to  return  a  very 
handsome  dividend  upon  the  outlay. 

With  such  a  process,  which  is  as  ingenious  as  it  is  simple, 
paper-makers  will  be  enabled  to  relieve  the  rivers  of  this 
enormous  amount  of  solid  matter  with  considerable  advantage 

to  themselves.  I  understand  that  the  process  of  which  I 
speak  will  shortly  be  at  work  in  one  of  the  largest  mills  in 
the  neighbourhood  of  Bury. 

-My  attention  has  also  been  directed  to  an  ingenious 
invention  of  one  of  our  members.  Mr.  W.  Birch,  of  the 
Milton  Iron  Works,  Lower  ISroughton,  .Manchester.  This 
is  described  as  an  "  improved  continuous  filter,"  and  is 
intended  for  the  treatment  of  large  masses  of  impure  watn. 
It  consists  essentially  of  an  endless  baud  of  thick  felt 
carried  over  suitable  rollers  ;  tbe  water  conducted  on  to  the 
surface  of  the  felt  passes  readily  through  the  same,  leaving 
the  suspended  matter  coating  the  surface  of  the  felt.  The 
felt,  in  its  movement  over  one  of  the  carrying  rollers,  is 
suddenly  compressed  by  a  counteracting  roller,  and  this 
sudden  compression  of  the  water  contained  in  the  pores  of 
the  felt  causes  the  coating  of  suspended  matter,  the  sludge, 
to  be  driven  off  into  a  receiving  box.  The  action  of  the 
machine  is  very  simple,  and  from  what  I  have  seen  of  its 
working  I  conclude  that  it  will  answer  to  the  claims  of 
the  patentee.  One  machine,  costing  200/.,  will  filter  from 
100,000  to  150,000  gallons  per  daj  .  and  by  its  use  filtering 
and  settling  tanks  are  entirely  dispensed  with. 

It  has  been  found  that  on  the  majority  of  days,  when 
the  river  leaves  Salford  it  is  more  impure  than  when  it 
enters  the  borough. 

I  asked  the  inspector  to  obtain  samples  of  water  from 
every  works  in  the  borough  draining  into  the  Irwell,  and 
the  following  figures,  in  parts  per  100,000,  will  give  you 
some  idea  of  the  amount  of  suspended  matter  that  is  being 
discharged  into  the  river:  450,  246,  154,  282,  135,  159, 
477,  135,  134,  264,  376,  590,  127,  184,  148,  125,  131,  and 
12,280. 

These  heavy  numbers  must  not  be  all  laid  upon  the 
backs  of  the  paper-makers,  for  some  of  the  sinners  in  this 
respect  of  pollution  are  india-rubber  manufacturers,  dyers, 
soap-makers,  brewers,  and  sundry  other  firms  ;  there  is  one 
Dumber  which  you  may  think  is  an  error,  and  that  is  12,280. 
This  solid  matter  consisted  of  fat.  glycerin,  and  alkaline 
salts.  It  is  difficult  to  believe  that  a  manufacturer  can  he  so 
reckless  as  to  throw  his  profits  into  the  river  in  these  days 
of  tierce  competition.  1  feel  certain  that  this  gentleman 
will  thank  the  River  Conservancy  for  reclaiming  him  from 
the  evil  of  his  ways.  The  numbers  1  have  given  represent 
but  a  very  small  portion  of  thus,-  manufacturers  who 
collectively  are  discharging  thousands  of  tons  of  solid 
material  into  the  river  annually.  The  River  Conservancy 
Committee  of  Salford  is  doing  all  that  lies  in  its  power  to 
purity  the  river,  and  to  try  and  bring  back  once  more  into 
the  lovely  Irwell  valley  the  long-lost  crystal  streams. 
Vet  it  is  sad  to  say  in  these  days  of  enlightenment,  that 
the  committee  is  met  by  opposition,  in  an  "Association 
for  the  Protection  of  Manufacturing  and  Commercial  Water 
Rights."  These  gentlemen  who  form  this  association  seem 
to  prefer  the  waters  of  Lethe  to  those  clear  and  crystal 
streams  which  flow  through  Klvsian  fields;  can  these 
gentlemen  who  form  this  association  justify  such  samples 
as  I  place  before  you.  1  am  glad  to  say  that  there  are  now 
more  than  40  firms  on  the  banks  of  the  river  who  arc 
putting  up  settling  tanks  and  filters,  so  as  to  prevent  the 
suspended  matter  flowing  into  the  river;  ultimately  this 
must  result  in  a  great  gam  to  the  manufacturers,  for  at 
the  present  time  huge  sums  of  money  have  to  be  spent  to 
purify  the  water  before  it  can  be  used  in  the  processes 
of  various  manufactures.  Another  reason  why  the  River 
1 1  well  is  more  impure  when  it  leaves  Salford  than  when 
it  enters,  is,  because  it  has  received  the  waters  of  the  Irk 
and  Medlock, 
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Comparison  of  Salford  sewage  with  the  three  Manchester  rivers  : — 


Parts  in  100,000. 


Salford 

Sewage. 


Irwell  :is  it 
enters  Salford. 


Total  solids 

Suspended  matter 

Suspended  mineral 

Suspended  organic 

Total  solids  in  solution 

Mineral  solids  in  solution  . . . 
Organic  solids  in  solution  . . . 

Chlorine 

Oxygen  absorbed  in  ISminufc 
( txygen  absorbed  in  8  hours. 

Free  ammonia 

Albuminoid  ammonia 


112 

15 

8 

7 
127 
106 
21 
.38 
■i-i 
5-8 
1-5 

o-i;t 


70 
7 
2 
5 

63 

46 

17 

23 
2-.1 
3-0 
0'B4 
0'29 


Irwell  as  it 
leaves  Salford. 


Irk. 


Mcdlock. 


85 

12 
:i 
:i 

7.'i 

58 

If. 

:w 
2'8 
f2 
0-72 
0-36 


IS 
04 
72 
»■> 

20 
2'7 
5'4 

r  it 

0-72 


112 

2f 

if 

10 

SS 

76 

12 

31 
2'1 
7'2 

0-51 


On  comparing  the  above  analyses  one  need  not  be 
surprised  to  find  the  [rwell  so  polluted  when  it  leaves  the 
borough  of  Salford,  for  the  Irk  and  Medlock  are  nothing 
better  than  open  sewers,  and  what  flows  along  is  about 
equal  to  ordinary  Salford  sewage,  and  in  the  future  when 
the  history  of  Manchester  is  written  it  will  hardly  be 
believed  that  a  people  could  spend  a  million  of  money  on 
a  town  hall,  and  yet  allow  three  lethal  streams  to  meander 
through  their  midst. 

From  the  pollution  of  rivers  we  naturally  come  to  consider 
their  purification,  and  we  thus  come  on  to  the  sewage 
question,  and  I  need  not  saj-  that  this  is  one  of  the  great 
problems  to  be  solved.  During  the  last  12  months  the 
authorities  in  Salford  have  invited  various  gentlemen  to  try 
experiments  at  Mode  Wheel  sewage  works,  and  I  thought 
it  would  be  interesting  to  bring  before  you  some  results  of 
these  experiments. 

The  first  is  the  electrical ;  this  is  certainly  the  most  novel 
of  all  the  experiments  which  have  been  tried  on  sewage. 

The  electrical  process,  which  is  generally  thought  com- 
plicated, is  in  reality  particularly  simple  ;  tin-  system  consists 
ill  passing  an  electric  current  through  the  sewage,  which  is 
caused  to  flow  through  a  shoot  or  channel  in  which  iron 
plates  or  electrodes  are  fixed,  these  electrodes  being 
connected  alternately  with  the  positive  and  negative 
conductors  of  a  dynamo  driven  by  steam  or  other  motive 
power. 

In  travelling  along  the  shoot,  every  particle  of  the  sewage 
comes  ill  contact  with  the  iron  plates,  and  is  then  run  into 
settling  tanks,  where  the  precipitation  takes  place. 

The  treated  sewage  as  it  leaves  the  electrical  shoots  is 
practically  purified,  and  is  free  from  danger  of  putrefactive 
change,  but  this  effluent  though  harmless  is  not  colourless. 
If  a  perfectly  colourless  effluent  be  required  absolutely  free 
from  suspended  matter,  filtration  is  all  that  is  necessary. 
The  exact  chemical  reactions  which  take  place  are  not  in 
my  opinion  clearly  understood.  I  think  that  the  active 
agent  is  hydiated  ferrous  or  ferric  oxide.  The  changes 
which  take  place  are  no  doubt  very  complex,  rapid  change 
and  interchange  going  on  in  such  a  way  that  definition  is 
almost  impossible. 

.Mr.  Webster  is,  or  was,  of  opinion  that  hypochlorite  of 
iron  is  formed,  but  this  I  have  been  unable  to  trace.  It  is, 
however,  certain  that  nascent  gases  are  liberated,  such  as 
oxygen,  hydrogen,  and  sometimes  chlorine  if  the  sewage 
were  very  strong  in  chlorides.  There  can  be  no  doubt  as  to 
the  valuable  results  obtained  by  this  process  ;  the  effluents 
which  are  now  before  you  are  as  clear  as  spring  water.  With 
reference  to  the  sample  which  has  not  been  filtered,  you 
will  notice  a  reddish  suspended  matter;  this  is  nothing 
more  than  hydrated  oxide  of  iron  which  in  my  opinion  is 
really  beneficial,  for  as   long  as  you  have   an  excess  of   this 


material,  you  cannot  have  free  sulphuretted  Imlrogen;  and 
time  after  time  when  I  have  been  analysing  the  waters 
from  the  Irwell  I  have  found  free  sulphuretted  hydrogen, 
and  I  need  not  say  that  is  one  of  the  principal  causes  of  the 
bad  odours  which  proceed  from  the  river  in  warm  weather  • 
therefore,  to  have  suspended  oxide  of  iron  in  the  water, 
though  it  gives  the  water  an  unsightly  appearance,  is  not 
without  some  advantage. 

In  regard  to  Salford  sewage,  I  can  confirm  the  statements 
of  Sir  Henry  Koscoe  and  Mr.  A.  E.  Fletcher,  who  have 
both  reported  on  the  process  (see  pp.  1093 — 1094),  though 
whether  the  effluent  produced  would  be  considered  by  the 
authorities  sufficiently  clear  and  colourless  to  be  sent  into  the 
Ship  Canal  without  some  sort  of  filtration,  I  am  unprepared 
to  say.  Whatever  process  be  adopted,  1  believe  the  Local 
Government  Board  insist  on  filtration  through  land,  though 
without  specifying  the  area,  and  I  am  certainly  clear  that  a 
very  small  area  would  suffice  for  producing  not  only  an 
innocuous  but  a  colourless  effluent  from  the  electrical 
process. 

I  am,  of  course,  not  prepared  to  go  into  the  question  of 
cost,  this  mainly  depends  upon  the  consumption  of  coal, 
where  water  power  is  unobtainable,  and  the  waste  of  iron 
from  the  plates  ;  these  points  we  shall  shortly  be  enlightened 
upon,  as  the  experiments  lately  carried  out  at  Mode  Wheel 
were  subjected  to  the  most  searching  investigation  and 
control.  The  experimental  works  constructed  by  the 
Electrical  Association  at  Mode  Wheel  sewage  works  were 
on  a  scale  of  operation  sufficiently  large  to  demonstrate  the 
system. 

The  crude  sewage  was  passed  through  a  channel  of 
brickwork  90  ft.  long,  4  ft.  9  iu.  deep,  and  about  14  in. 
wide.  In  this  channel  were  suspended  the  iron  plates  which 
form  the  poles  or  electrodes,  .364  in  number.  They  were 
made  of  cast  iron  of  a  common  quality,  i  in.  thick,  4  ft. 
deep,  and  2  ft.  8  in.  in  width.  For  electrical  reasons  they 
were  divided  into  28  sections,  each  containing  13  plates, 
connected  by  copper  strips  to  a  dynamo.  The  plates  were 
fixed  longitudinally  in  the  channel  so  as  to  present  their 
edges  to  the  flow  of  the  sewage,  and  as  the  space  between 
the  plates  is  five-eighths  of  an  inch,  every  particle  of  the 
sewage  in  transversing  the  length  of  the  channel  was 
subjected  to  the  action  of  the  electric  current. 

Tin-  impurities  separate  themselves  in  the  form  of  a 
flocculent  mass,  which  at  first  is  buoyed  up  to  the  surface 
as  a  froth  or  scum  by  the  various  liberated  gases,  but  after 
being  allowed  to  remain  quiescent  in  a  tank  set  apart  for 
the  settlement  of  the  impurities,  they  gradually  fall  to  the 
bottom,  and  the  remaining  liquid  is  the  purified  diluent. 

For  dealing  with  the  whole  of  the  Salford  sewage,  say 
10  million  gallons  per  24  hours,  the  arrangement  would  be 
practically  on  the  same  lines  as   for  the  experiment,   and 
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the  control  bus  shown  that  its  application  presents  no 
material  difficulty  inherent  to  the  process  even  with  such  a 
large  volume  of  liquid.     I  am  informed  that  the  indicated 

horse-power  would  not  exceed  400  for  i  lie  whole  quantity. 
The  chief  outlay  would  be,  probably  for  cast-iron  plates 
used  as  electrodes,  but  they  would  certainly  last  from  seven 
to  10  years,  according  to  their  thickness.  The  loss  of  iron 
in  the  experiments  was  about  three  grains  to  the  gallon  of 
sewage.  I  need  not  say  that  the  sludge  by  tins  process  is 
less  than  by  any  other,  because  with  the  exception  of  the 
little  oxide  of  iron,  nothing  is  added  to  increase  the  sludge, 
and  when  this  sludge  is  dried  and  ignited  magnetic  oxide  of 
iron  is  formed. 

So  confident  are  the  directors  of  this  company  that 
success  must  follow  their  efforts,  that  they  offer  to  put  down 
all  the  necessary  plant  for  the  purification  of  any  quantity 
of  sewage,  and  they  do  not  ask  for  payment  until  it  lias 
been  proved  that  the  desired  end  has  been  accomplished. 
I  have  made  many  analyses  of  the  effluents,  but  it  would 
be  tedious  to  give  them  all,  and  therefore  I  have  thought 
it  better  to  give  a  fair  average  from  each  process,  and 
append  it  to  this  paper. 

The  second  process  is  that  called  the  Polarite  or  Inter- 
national System.  In  this  method  the  sewage  is  run  along  a 
shoot  into  a  tank,  and  on  its  way  it  receives  a  small  portion 
of  a  substance  called  "  ferrozone  ;"  this  is  composed  of 
sulphate  of  iron,  alumina,  and  magnesia,  together  with  some 
fine  magnetic  oxide  of  iron. 

Analysis  of  "  Ferrozone." 

Moisture 20-00 

Ferrous  sulphate 10"2S 

Ferric  sulphate 0-«7 

Alumina  sulphate 22-20 

Carbon -T47 

Insoluble  in  water 15  20 

Water  of  constitution  and  other  matters....  15'7S 

When  the  sewage  has  been  thoroughly  treated  with 
ferrozone,  the  treated  sewage  is  allowed  to  run  into  a  tank 
and  to  remain  there  for  about  four  hours  ;  at  the  end  of  that 
time  most  of  the  suspended  matter  will  have  settled,  and 
the  supernatant  liquid  is  run  on  to  the  filter.  This  is 
composed  of  sand  and  the  substance  called  polarite,  which 
is  a  magnetic  oxide  of  iron. 

Magnetic  oxide  of  iron 54*62 

Alumina 6 '  21 

Magnesia 7 '  2 1 

Silica 21-92 

Water 6'  13 

Lime,  carbon,  and  alkalis 0'98 

This  is  mixed  with  sand  and  put  into  the  filter,  about 
1  foot  in  thickness'.  The  purifying  power  of  this  filter  is 
very  remarkable;  it  reduces  the  organic  matter  about  80  pel- 
cent,  and  even  more.  At  first  I  was  very  sceptical  about 
this  filter,  as  I  could  not  understand  how  this  filtei  could  be 
worked  day  after  day  without  losing  its  filtering  power.  I 
thought  it  would  be  interesting  to  compare  an  ordinary 
sand  filter  with  a  polarite  one.  For  this  purpose  I  had  two 
ordinary  9-inch  drain-pipes  cemented  together  in  an  upright 
condition.  One  was  filled  with  sand  and  the  polarite 
mixture  and  the  second  was  filled  with  sand  alone.  Various 
gallons   of  sewage,   to  which   2,  -I,  6,   8  and   10  grains  of 


ferrozone  were  added.  These  were  passed  through  the 
filters  in  one-gallon  lots,  and  the  difference  between  the  two 
filters  was  very  great. 

In   the   case  of  the  sand  filter,  the   whole   of   the  free 
ammonia  was  taken  out  and  converted  into  nitrates. 

Sand  Filter. 


100,000  Parts. 

1.                2. 

3. 

■t. 

Nil. 

■OS 

Nil. 
•11 

Nil. 
•14 

Nil 

•13 

Polarite  Filter. 

100,000  Parts, 

1. 

2. 

3. 

4. 

•03 

•02 

•02 
•07 

■04 

•OS 

•06 

■OS 

The  appearance  of  these  two  effluents  was  very  marked 
after  passing  through  the  respective  filters. 

The  sand  effluent  was  cloudy,  with  matters  in  suspension, 
while  the  polarite  effluent  was  bright  and  clear,  and  could 
not  be  distinguished  from  spring  water  by  the  appearance. 
The  great  question  is,  how  long  will  the  filters  possess 
this  filtering  power?  At  Acton,  near  London,  the  Local 
Board  have  these  filters  at  work,  and  I  understand  that 
these  filters  have  been  in  use  for  over  three  jears,  and 
some  weeks  since  I  visited  this  place  and  saw  the  effluent 
running  away  like  clear  spring  water.  The  following  are 
the  analyses  of  the  sewage  and  effluent: — 


Albuminoids. 

Acton 
Sewage. 

Polarito 
Effluent. 

Total  solids  at  212°  F.  in  100,000 parts 

361 

300 

1P0 

116 

55 

15 

10 

5 

1-28 
2-55. 
6-10 
0'70 

77 

77 

50 

27 

fl 

0'040 
0'240 

0'"20 

If  035 

Samples  of  water  from  the  Irwell,  Irk,  and  Medlock  were 
analysed  and  then  passed  through  polarite  filters,  without 
any  addition  of  ferrozone  ;  the  following  shows  the  puri- 
fication effected  by  the  polarite  filters : — 


100,000  Parts. 

Irwell 

before 

Filtering. 

Irwell 

after 

Polarite. 

Irk 

before 

Filtering. 

Irk                  Medlock 
after                   before 
Polarite.            Filtering. 

Medlock 

after 
Polarite. 

1-70 

3-70 

•72 

•36 

•34 
•62 
•12 
■14 

2  ■.;; 

5*40 

1-1-1 

•72 

•62 
•81 
"40 
■11 

2-1 
9-S 
2-4 
•51 

•41 

•12 
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The  effluents  which  have  been  produced  at  Salford  have 
In. 'ii  characterised  by  a  freedom  from  colour  and  odour, 
and  when  one  considers  the  highly-coloured  Salford  sewage, 
the  results  of  such  an  effluent  cannot  but  be  considered  as 
highly  satisfactory,  After  quoting  Sir  H.  Koscoe  and 
Mr.  Fletcher  upon  the  electrical  effluents,  it  will  only  be  fair 
to  quote  what  Dr.  Frauklaud  says  of  this  polarite  process. 

"  The  effect  upon  the  dissolved  organic  matter  in  the 
subsidence  tank  is  very  remarkable,  its  amount  being 
reduced  to  little  more  thon  one-tenth  of  that  present  in 
the  original  sewage." 

"  In  its  subsequent  passage  through  the  filter,  the 
dissolved  organic  matter  is  still  further  reduced  to  nearly 


one-sixteenth  of  that  present  in  the  original  sewage.  It  is 
now  in  a  state  of  purity  greatly  exceeding  that  prescribed 
by  the  standards  of  the  Rivers  Pollution  Committee." 

In  my  investigations  I  have  considered  as  a  standard 
for  a  good  effluent  that  the  free  and  albuminoid  ammonia 
shall  be  low,  that  the  quantity  of  oxygen  required  for  the 
15  minutes  and  three  hours  shall  be  small,  and  that  the 
appearance  of  the  effluent  shall  be  bright  and  clear. 

Comparative  table  of  Salford  sewage  and  effluents  result- 
ing after  treatment  by  indicated  processes.  It  must  be 
clearly  understood,  however,  that  the  various  effluents  are 
not  the  result  of  the  treatment  of  the  sample  of  sewage  of 
which  the  analysis  is  given. 


Salford 
Sewage. 


Effluents. 


Electrical. ;      Polarite. 


Porou9 
Carbon. 


Alumino. 
Ferric. 


Barry. 


Lime. 


Total  solids  at  212    F.  in  100,000 parts  ...  112 

Suspended  matter 15 

Susijendedmiuer.il 8 

Suspended  organic 7 

Totol  solids  hi  solution 127  109  111 

Total  mineral 106  24  24 

Totalorganie 21  So  87 

Chlorine 3S  32  30 

Oxygen  for  15  minutes 3'4  0'74  O'oo 

Oxygen  for  three  hours 5-8  no  O'GO 

Free  ammonia 1*5  O'Sa  l'o 

Albuminoid  ammonia 0'64  0*16  0'12 


7S 

124 

61 

114 

17 

10 

19 

38 

0-070 

1-47 

0-132 

2-00 

0'026 

2-25 

0-021 

0-30 

132 

111 

5 

3 

3 

•2 

2 

1 

127 

ids 

111 

S5 

16 

23 

39 

48 

3-5 

0-120 

3-9 

1-66 

1-3 

0-72 

0-22 

0-27 

Whatever  process  may  be  adopted  for  the  treatment  of 
sewage,  one  important  fact  has  to  be  considered,  viz.,  the 
amount  of  the  resultant  "  sludge."  The  following  experi- 
ments were  undertaken  in  1883  in  view  of  this  important 
phase  of  the  subject : — 

Sulphate  of  alumina  and  lime  have  been  tried  with  the 
following  results  : — 

Xo.  1. —  Sulphate  of  alumina  was  used  in  the  proportion 
of  5  cwt.  to  1,000,000  gallons  of  sewage;  the  weight  of  the 
precipitate  dried  at  212"  F.  was  1  ton  18  cwt. 

Xo.  2. — 6  cwt.  of  sulphate  of  alumina  was  used  in  the 
same   amount   of  sewage ;   weight    of   dry   precipitate    was 

1  ton  18  cwt.  1  qr. 

Xo.  3. — 7  cwt.  of  sulphate  of  alumina ;  weight  of  dry 
precipitate  was  2  tons  3  cwt. 

Xo.  4. — 8  cwt.  of  sulphate  of  alumina  ;  weight  of  dry 
precipitate  was  2  tons  1  cwt. 

The  effluent  water  from  Xo.  4  was  very  clear  ;  there  was 
a  very  marked  difference  between  this  and  Xo.  1. 

Xo.  3. — Freshly  burnt  lime  was  used  in  the  proportion  of 
5  cwt.  to  1,000,000  gallons  of  sewage  ;  the  weight  of  the  dry 
precipitate  was  2  tons  13  cwt. 

Xo.  6. — 6   cwt.  of  lime  ;  weight   of   dry    precipitate  was 

2  tons  14  cwt. 

Xo.  7. — 7  cwt.  of  lime  ;  weight  of  dry  precipitate  was 
2  tons  15  cwt.  3  qrs. 

Xo.  8. — 8  cwt.  of  lime  to  1,000,000  gallons  of  sewage, 
gave  a  precipitate  weighing  2  tons  17  cwt.  2  qrs. 

The  effluent  water  from  the  lime  treatment  had  a  very 
noxious  odour,  and  was  not  so  clear  as  that  from  the 
sulphate  of  alumina.  The  weight  of  the  wet  precipitate  I 
should  calculate  at  about  6  tons  to  1,000,000  gallons. 

In  the  following  experiments  the  sewage  was  much  more 
foul  than  the  previous  sample.  This  sample  was  quite  black. 
In  consequence  I  found  that  very  small  quantities  of  lime 
and  sulphate  of  alumina  had  very  little  effect  in  producing  a 
good  effluent  water. 

Xo.  1. — A  quantity  of  lime  was  used  equal  to  2  tons  to 
1,000,000  gallons  ;  in  five  or  six  hours  the  precipitate  had 
subsided ;  the  effluent  water  was  quite  clear. 


The  weight  of  the  precipitate  dried  at  212:  F.  was  3  tons 
8  cwt.  2  qrs. 

The  effluent  water  contained  in  100,000  parts : — Ammo- 
nia, 1  •  2  ;  albuminoid  ammonia,  '  1 :  total  solid  matter,  125. 

Xo.  2. — A  quantity  of  lime  was  added  to  equal  1  ton  per 
1,000,000  gallons ;  also  5  cwt.  of  sulphate  of  alumina. 
Precipitate  weighed  3  tons  9  cwt.  2  qrs.  The  effluent  water 
contained  in  100,000:  Ammonia,  -80;  albuminoid  ammo- 
nia, -17  :  total  solids,  -63. 

Xo.  3. — Sulphate  of  alumina  was  added  12  cwt.  to  the 
1,000,000  gallons.  In  a  few  hours  a  clear  effluent  water  was 
obtained.  The  weight  of  the  precipitate  dried  at  212°  F. 
was  2  tons  4  cwt.  3  qrs.  Effluent  water  in  100,000  parts : 
Ammonia,  -70;  albuminoid  ammonia,  -05:  total  solids,  47. 
The  effluent  water,  even  after  many  days  standing  in  the  sun- 
shine, did  notgive  forth  any  bad  odours  ;  it  was  comparatively 
speaking  odourless.  I  cannot  say  so  much  for  the  effluent 
water  from  the  lime  treatment :  there  was  a  very  disagree- 
able smell  even  after  some  days  standing. 

Kesults  of  experiments  showing  the  difference  in  weight 
of  dried  sludge  by  the  lime  and  the  ferozone  processes, 
August  6th,  1889: — 


Experi- 
ment. 

Weight  of  Dried  Sludge  per 
Million  Gallons  of  Sewage. 

Relative  Proportions 

in  Weight 

of  Dried  Sludge. 

Ferozone. 

Lime. 

Ferozone. 

Lime. 

No. 
1 

2 
3 

4 

T.    C.  Qr.  Lb. 

5    19      0       0 

1     15      2     24 
112       4 
0     17       3     12 

T.    C.  Qr.  Lb. 

11       6      0       0 

3       9       1     12 
3       9       I'M 
2       4       2     16 
Average 

1-00 
1-00 
1-00 
1-00 

1-90 
2-22 
3-22 
2 '50 
2-46 
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Discussion. 

Mr.  George  E.  Davis  writes: — " I  am  sorry  that  I  am 
not  able  to  be  present  at  the  adjourned  discussion  nn 
Mr.  Bell's  paper,  as  1  wished  to  say  that  he  has  been  too 
hard  upon  the  paper-makers.  The  paper  manufacturers 
have  been  nearly  the  only  people  on  the  river  who  have 
seriously  done  anything  to  prevent  their  waste  liquids  from 
entering  the  water  courses.  In  juxtaposition  to  them,  let 
us  place  the  bleachers:  What  have  t hey  done  to  prevent 
river  pollution  from  their  waste  soda-ash  liquor,  from  their 
lime-stews,  and  from  their  partly  spent  *  chemick '  ?  Why 
do  they  not  follow  in  the  footsteps  of  their  brethren,  the 
paper-makers  ?  In  most  cases  the  prevention  of  river 
pollution  may  be  made  a  source  of  much  private  profit 
combined  with  public  advantage, but  the  work  must  be  done 
properly. 

"The  process  of  river  purification  must  undoubtedly 
commence  by  prohibition  of  the  entrance  into  watercourses, 
of  solid  matters  in  suspension  in  water.  This  by  and  bye 
will  be  recognised  as  sine  qua  ««»  ;  but  curiously  enough 
section  20  of  the  Rivers  Pollution  Prevention  Act  of  1S76 
distinctly  states  that  'solid  matter'  shall  not  include 
particles  of  matter  in  suspension  in  water,"  so  that  by 
inference  it  is  competent  to  put  any  quantity  of  solid 
matter  into  a  river,  provided  it  be  in  suspension  in  water. 
If  any  polluter,  however,  elects  to  do  this,  he  will  find  that 
the  Act  of  1876  will  not  protect  him,  at  common  law,  if  it 
can  be  proved  that  he  injures  his  neighbour  lower  down. 
The  Act  of  1876  is  a  dead  letter,  and  a  writ  of  the  High 
Court  is  a  '  praemunire '  to  offenders  who  seek  its  aid. 

"  I  am  very  pleased  to  find  that  Sir.  Bell  has  emphasised 
the  remarks,  made  in  our  book  on  'The  Irwell  and  its 
Tributaries,'  respecting  the  Rivers  Irk  and  Medlock.  It  is 
a  disgrace  to  a  city  like  Manchester  to  have  two  such  open 
sewers  flowing  through  such  populous  districts,  but  it  is 
pleasing  to  know  that  the  requirements  of  the  Manchester 
Ship  Canal  will  force  a  speedy  cure  for  this." 

Mr.  G.  Sisson  (Messrs.  I'eter  Spence  and  Sons)  said 
he  had  recently  made  a  great  many  analyses  of  sewage 
and  experiments  on  sewage  purification  dealing  with  large 
quantities,  and  consequently  being  able  to  obtain  good 
average  samples.  He  thought  that  it  would  be  interesting  to 
lay  before  the  Society  a  few  results  on  that  more  or  less 
neglected  portion  of  the  analyses  not  mentioned  in  Mr.Carter 
Bell's  otherwise  exhaustive  paper  read  at  the  last  meeting, 
namely,  the  gases  held  in  solution  in  fresh  sewage  and  in 
the  same  sewage  after  keeping,  with  and  without  treatment 
by  chemicals  or  otherwise,  especially  ;is  regards  the  oxygen 
gas  contained  in  solution,  as  this  had  a  very  important 
bearing  upon  any  secondary  or  putrefactive  changes  taking 
place  in  the  purified  effluent  from  the  sewage. 

The  following  figures  were  obtained  during  the  treatment 
of  the  Salford  and  Pendleton  sewage  by  the  alumino-ferric 
process  : — 

Fresh  untreated  sewage  contained — 

Cc.  per  Litre. 

Carbonic  arid  lt:is IS 

Nitrogen 12 

Oxygen 6 

Some  of  the  same  sewage,  after  standing  24  hours  without 
any  inn  I  nn  ni,  contained — 

Cc. 

Carbonic  acid  gut -i 

Nitrogen Pi 

OxyKHi Nil. 

The  oxygen  being  completely  absorbed  by  the  organic 
matter. 

After  treatment  of  fresh  sewage  by  the  alumino  Ferric 
process,  samples  of  the  continuous  effluent  were  taken,  and 


kept  in  full  glass-stoppered   bottles  from  16th  October  to 
5tb  November  last. 

(  in  5th  November  these  samples  contained  5 •  5  cc. oxygen 
per  litre. 

Some  of  tin'  same  samples,  kept  as  before,  from  lillli 
October  to  1st  December,  contained  5  cc.  oxygen  per  litre. 

That  is,  whereas  the  untreated  sewage  lost  all  its  free 
oxygen  in  24  hours,  the  treated  sewage, after  being  kept  for 
six  weeks,  still  contained  five- sixths  of  its  free  oxygen. 

This  showed  the  importance  of  treating  the  sewage  as 
soon  as  possible,  in  order  to  remove  the  organic  matter 
before  it  had  time  to  take  up  the  oxygen.  No  noxious 
putrefaction  can  take  place  so  long  as  any  free  oxygen 
remains  dissolved  in  the  effluent.  It  showed  also  the 
inadvisability  of  introducing  any  deoxidising  materials,  such 
as  ferrous  salts,  sulphides,  &c,  which  would  absorb  the  free 
oxygen  of  the  sewage,  the  oxygen  so  lost  having  to  be 
replaced  by  filtration  through  oxidising  materials,  or  by  the 
addition  of  substances  such  as  bleaching  powder,  manganates, 
&c.  It  was  found  that  by  treating  fresh  sewage  with  some 
precipitating  substance  which  does  not  obsorb  oxygen,  such 
as  an  aluminous  compound,  and  allowing  the  precipitated 
matter  to  settle  either  continuously  or  intermittently,  that 
the  amount  of  dissolved  oxygen  in  tin-  effluent  water  is 
more  than  sufficient  to  oxidise  the  small  amount  of  organic 
matter  remaining  in  solution,  the  amount  of  oxygen 
absorbed  by  such  organic  matter  being  estimated  by  Tidy 
and  Frankiand's  acid  permanganate  method  in  the  usual 
manner,  and  this  compared  with  the  dissolved  oxygen.  To 
demonstrate  this  in  a  visible  and  practical  way,  samples  of 
effluent  were  taken  from  some  millions  of  gallons  of  sewage, 
treated  as  mentioned,  kept  in  full  glass-stoppered  bottles 
from  16th  October  to  1st  December,  when  an  ordinary 
aquarium  globe  was  tilled  up  with  a  portion,  in  which  were 
immediately  placed  some  gold  fish,  where  they  have  lived 
happily  until  the  present  time.  The  determinations  of  gas 
•were  made  by  boiling  1  litre  of  the  sewage  or  effluent,  kept 
boiling  for  not  less  than  three-quarters  of  an  hour,  the  gases 
given  off  being  conducted  into  a  graduated  mercurial  tube, 
brought  to  uniform  temperature  and  pressure,  the  carbonic 
acid  gas  absorbed  by  the  introduction  of  a  small  quantity 
of  strong  caustic  potash  solution,  the  oxygen  absorbed  by 
then  introducing  pyrogallin,  the  residual  gas  being  taken  as 
nitrogen.  Dr.  Dupre,  in  his  report  to  the  Medical  Depart 
meat  of  the  Local  Government  Board,  1SS4,  says  :  "  A  water 
which  does  not  diminish  in  its  degree  of  aeration  during  a 
given  period  of  time,  may  or  may  not  contain  organic 
matter,  but  presumably  does  not  contain  living  organisms, 
Such  organic  matter,  therefore,  as  it  may  In-  found  to 
contain  by  chemical  analysis  (permanganate  or  otherwise) 
need  not  be  considered  as  dangerous  impurity." 

.Mr.  II.  F.  Carpenter  asked  if  Mr.  Sisson  in  his  experi- 
ments had  raised  the  effluent  to  anything  like  summer 
temperatures  ? 

Mr.  Sisson  :  The  temperature  was  raised  to  65°  F. 

Dr.  G.  H.  Bailey:  Mr.  Hell  seemed  to  be  satisfied  so 
long  as  the  effluent  appeared  clear.  Had  Mr.  Hell  made 
any  determinations  on  microscopical  examinations  of  the 
effluent  after  long  exposure  to  the  atmosphere. 

Mr.  H.  L.  Terry  had  frequently  analysed  the  Medlock  in 
Ilulme  and  found  that  the  contamination  was  due  to  manu- 
facturing refuse  rather  than  to  sewage.  The  total  soluble 
solids  varied  from  30  to  so  grams  per  gallon,  a  large 
proportion  of  which  was  organic  matter.  This  organic 
matter  and  the  general  greasy  si  ate  of  the  solids  in  suspension 
was  the  great  drawback  to  the  adoption  of  the  water  for 
steam  raising  or  other  purposes  in  factories.  lie  thought 
that  the  chemicals  in  the  river  neutralised  the  sewage,  as  the 
smell  of  the  river  in  his  district  was  rarely  objectionable. 

Mr.  Carter  Him,  in    reply    to    Dr.   Bailey,   said    he   had 

talon  determinations  of   the  effluent,  ami  had  also  made 
microscopical    examinations,  and   when    he   found  that    the 
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albuminoid  ammonia  was  in  the  second  place  of  decimals, 
then  he  came  to  the  conclusion  that  it  must  be  a  good 
effluent,  especially  if  it  was  clear  at  the  same  time.  They 
had  not  to  seek  impossibilities  in  these  matters,  all  that  was 
necessary  was  an  effluent  clear  enough  to  turn  into  the 
Ship  Canal.  Alluding  to  Mr.  Terry's  remarks,  he  was  of 
opinion  thatjhe  Medlock  was  nothing  more  than  an  open 
sewer,  and  on  many  days  was  worse  than  the  Salford  sewage. 


iWurastle  £>ertion. 

Chairman:  John  Pattinsoa. 
rice-Chairman  :  T.  W.  Stuart. 


A.  Allhuscn. 
1'.  P.  Bedson. 
G.  T.  France, 
G.  Gatherel. 
C.  H.  Hiils. 
T.  W.  Hogg. 


Committee : 

T.  W.  Lovibond. 
II.  E.  Procter. 
B.  S.  Proctor. 
W.  VT.  Proctor. 
\V.  L.  Rennoldson. 
J.  B.  Stead. 


Hon.  Local  Secretary  and  Treasurer : 
Dr.  J.  T.  Dunn,  The  School,  Gateshead. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


Meeting  held  in  the  College  of  Science,  Thursday, 
December  4th,  1890. 


SIR.    JOHN"    TATTIXSOX    IX    THE    CHAIR. 


ESTIMATION'  OF  AVAILABLE  SODA  IX 
COMMERCIAL  CAUSTIC  SODA. 

BY    JOHN    WATSON. 

As  it  has  been  my  daily  work  for  the  past  three  years  to 
couduct  and  supervise  the  testing  in  the  caustic  soda  depart- 
ment of  the  Newcastle  Chemical  Works  (which  works  now,  I 
believe,  produce  more  caustic  soda  than  any  other  in  the 
trade),  I  naturally  feel  much  interested  in  Dr.  Lunge's 
remarks  on  the  estimation  of  available  soda  in  commercial 
caustic  soda. 

I  read  the  paper  by  Messrs.  Cross  and  Bevan  when 
published  ;  but  was  previously  acquainted  with  the  fact  that 
the  alumina  (as  well  as  the  soda)  of  sodium  aluminate  acts 
as  a  base  when  methyl  orange  is  used  as  indicator,  on 
titration.  Whilst  agreeing  with  the  main  contention  of 
Cross  and  Bevaa,  in  their  paper  on  "  The  economy  of 
pure  caustic  soda"  (this  Journal,  1889,  252)  I  "  felt 
at  the  time  that  these  authors  exaggerated  the  real  error 
caused  by  the  use  of  methyl  orange  as  indicator  for 
titrating  ordinary  samples  of  caustic  soda.  They  mention 
one  case  where  a  sample  contained  three  per  cent,  of 
alumina ;  now  this  is  most  exceptional  for  white  caustic, 
many  samples  of  caustic  "  bottoms  "  containing  no  more 
alumina. 

From  a  great  number  of  full  analyses  of  white  caustic, 
made  in  the  past  three  years,  I  give  the  following  tabulated 
result  : — 


-V  wcastle  Chemical  Company's 

Caustic  Soda. 

(Average  of  21  analyses.) 

Other  Makers'  Caustic  Soda. 
(.Average  of  17  analyses.) 

NatAl,0,=  AljO. 

Na2A1.0,  =  Al2Oj 

•07 

Per  Cent. 

•ot 

■17 

Per  Cent. 

•10 

In  one  exceptional  case  we  had  a  sample  of  white  caustic 
made  by  a  Lancashire  firm  which  contained  aluminate 
equal  to  1  •  73  alumina  per  cent. ;  but  this  I  have  not  included 
ni  the  above  average. 

It  is  obvious,  therefore,  that  in  most  eases  the  alkali  in 
white  caustic  soda  may  safely  be  titrated  in  the  cold  (or  just 
warm)  with  methyl  orange.  I  tried  the  method  with  phenol- 
phthalein,  as  used  by  Cross  and  Bevan,  shortly  after  reading 
their  paper,  and  with  our  77  per  cent,  caustic,  got  practically 
the  same  result  as  by  the  test  made  with  methyl  orange  in 
the  ordinary  way  ;  but  I  considered  the  boiling,  subsequent 
cooling  and  back- titration  too  complicated,  at  least  in  our 
case. 

With  caustic  "bottoms,"  methyl  orange  should  not  of 
course  be  used  as  indicator.  Over  three  years  ago  I  tried 
experiments  on  this  subject,  the  result  of  which  was  that  we 
adopted  the  following  method:  after  dissolving  a  weighed 
portion  of  the  bottoms  in  boiling  water,  filtering  from  the 
insoluable  residue,  and  washing  thoroughly,  the  filtrate  was 
boiled,  litmus  added  and  the  solution  titrated  in  the  way 
usual  when  this  indicator  is  used. 

Estimation  of  Available,  or  Soluble,  Soda  in  Alkali  Waste. 

There  is  one  point  in  this  portion  of  Professor  Lunge's 
interesting  paper  to  which  I  feel  I  must  take  exception. 

The  Professor  describes  briefly  the  method,  used  at  some 
Lancashire  works,  communicated  to  him  by  Dr.  Hurter. 

This  method,  I  gather,  is  practically  the  same  as  has 
been  in  use  for  over  10  years  (to  my"  knowledge)  in  the 
laboratory  of  the  Newcastle  Chemical  Works.  In  the  brief 
description,  on  the  proof  sheet  which  we  possess,  there  is, 
I  think,  a  misprint :  "  boiling  the  solution  to  decompose 
the  calcium  carbonate  "  should  read,  I  take  it,  "  boiling  the 
solution  to  decompose  the  calcium  bicarbonate." 

The  chief  point,  however,  that  I  wish  to  draw  attention 
to  is  that,  according  to  Dr.  Lunge  and  Mr.  Zalsciecki,  less 
than  one  hour's  treatment  with  gaseous  carbon  dioxide  is 
not  sufficient.  Possibly  they  have  worked  on  a  very  much 
larger  quantity  of  waste  than  we  do.  With  a  view  to  some 
member,  or  Dr.  Lunge  himself,  helping  to  clear  up  this 
point,  I  will  explain  our  modus  operandi: — 

Twenty  grms.  of  waste  are  treated  with  about  150  to 
200  ce".  warm  distilled  water  ;  after  stirring  and  allowing  to 
stand  for  about  an  hour,  the  clear  liquid  is  decanted,  and  a 
stream  of  carbon  dioxide  passed  through  it,  for  three  to  rive 
minutes. 

The  effect  of  this  may  be  seen  if  watched :  First,  the 
carbon  dioxide  causes  a  milkiness,  owing  to  precipitation 
of  calcium  carbonate,  then  the  solution  clears  as  this 
calcium  carbonate  is  dissolved  as  bicarbonate,  in  the  excess 
of  carbonic  acid,  sulphuretted  hydrogen  is  then  evolved, 
and  at  this  point  we  consider  that  enough  CO;  has  been 
passed  through  to  convert  lime  existing  as  hydrate,  or 
soluble  carbonate,  into  bicarbonate. 

We  then  evaporate  to  at  least  half  the  original  bulk, 
generally  lower,  filter  off,  and  wash  the  calcium  carbonate, 
titrating  the  alkali  in  the  filtrate  with  a  weak  standard  acid, 
using  methvl-orange  as  indicator.  As  our  average  for  the 
past  year  has  only  been  -025  soluble  soda  per  cent.,  there 
cannot  be  much,  if  any,  alkaline  lime  present  in  the  filtrate. 
That  lime  is  present  in  this  filtrate,  I  am  aware;  but  it  is, 
I  believe,  in  a  neutral  state  combined  mostly  as  calcium 
sulphate.  My  reasons  for  this  opinion  are,  that  tank  waste 
in  the  moist  state  contains  about  1  per  cent,  of  calcium 
sulphate.  (An  average  of  five  analyses  gave  l'09CaSO4 
per  cent.).  Part  of  this  will  no  doubt  be  dissolved  on 
treating  the  waste  for  available  soda,  and  I  have  tried  an 
experiment  which  shows  that  an  aqueous  solution  of 
calcium  sulphate  is  not  decomposed  by  a  stream  of  carbon 
dioxide  passed  through  it  for  15  minutes.  Calcium  sulphate 
would,  therefore,  find  its  way  into  the  filtrate,  but,  being 
neutral,  would  not  effect  the  final  titration.  Since  reading 
this  portion  of  the  paper,  on  Tuesday,  I  have  had  very 
little  time  to  try  experiments  on  this  point ;  but  my  assistant, 
Mr.  T.  S.  Laidler,  has  kindly  made  two  determinations  of 
the  lime  and  the  sulphuric  acid  in  the  filtrate  from  the 
aqueous  extracts  from  two   samples   of   waste   treated   as 
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above,  and  to-day  I  made  one  determination  of  each  in  a 
different  sample.     The  results  were : — 




so«  = 

CaSO,. 

CaO  = 

CaSO,. 

1. 

•40 

■78 

•50 

Per  (.'■•lit. 
1-21 

II. 

■10 

•27 

•66 

1-57 

III. 

■33 

•56 

•49 

1-19 

•32 

•51 

•55 

1-3-2 

These  results,  it  will  be  seen,  do  show  an  excess  of  lime 
over  and  above  that  required  to  combine  with  the  S(  >3  to 
form  CaSO.,,  and  so  far  this  favours  Dr.  Lunge's  recom- 
mendation ;  but  we  cannot  base  much  reliance  on  these  few 
experiments,  and  tank-waste  has  so  many  constituents 
that  some  other  neutral  lime  compound  may  possibly  be 
present. 

This  morning  Mr.  Laidler  tried  two  portions  of  different 
samples  of  waste  for  soluble  soda  by  our  ordinary  treat- 
ment, and  at  my  suggestion  he  tried  duplicate  portions  of 
these,  passing  a  stream  of  C02  through  for  a  little  over  au 
hour.     The  results  were  as  follow  : — ■ 

Soluble  Soda  in  Tank  Waste. 


Sample.                                         A.               B. 

After  passing  stream  of  C02  for  3  to  5  minutes 
After  passing  stream  of  C02  for  70  minutes  . . 

Per  Cent. 
■034 

•030 

Per  Cent, 
•034 

■030 

The  results  were,  therefore,  practically  the  same  in  both 
eases. 

From  the  fact,  stated  before,  that  our  average  soluble 
soda  in  tank  waste  for  the  past  year  has  only  been  -025  per 
cent.,  my  opinion  is  that  even  with  3  to  5  minutes 
"  gassing "  with  carbonic  acid,  and  with  treatment  as 
described,  alkaline  lime  will  be  absent,  or  practically  absent, 
in  the  filtrate  when  titrated. 


itcOOPCOo    ■ 


EGYPTIAN  SALT. 

BY     H.    DROOP     RICHMOND    AND     HUSSEIN     OFF,    IvHEDIVIAL 
LABORATORY,    CAIRO. 

The  salt  supply  of  Egypt  is  almost  exclusively  obtained 
from  the  beds  of  salt  left  by  the  evaporation  of  the  water 
on  the  northern  coast,  and  on  the  borders  of  the  inland 
lakes  of  the  delta :  the  salt  district  stretches  from  Mex, 
near  Alexandria,  to  beyond  Damietta,  including  the  salt 
lakes  Bourlos,  Edko,  &c,  and  going  as  far  inland  as 
Damanhour.  The  collection  and  sale  of  this  salt  is  a 
Government  monopoly,  and  there  is  a  large  tax  on  this 
industry.  As  salt  is  found  in  considerable  quantities  on 
the  mountains  inland,  there  are  inducements  to  the  sale 
of  the  contraband  article,  and  consequently  it  frequently 
devolves  on  the  Khedivial  laboratory  to  give  au  opinion  as 
to  whether  specified  samples  are  contraband  or  not.  In 
some  cases  the  quantity  of  impurities  is  so  great  in  the 
contraband  salts  that  the  task  is  easy,  but  it  was  considered 
desirable  to  examine  a  large  number  of  salts  of  the  Govern- 
ment to  see  if  the  composition  was  sufficiently  constant  to 
enable  us  to  lay  down  a  standard.  With  this  view,  we 
obtained  samples  from  each  of  the  different  centres  of 
collection  and  from  the  different  depdts  of  Cairo. 

As  we  frequently  have  a  considerable  number  of  samples 
at  one  time,  we  have  adopted  a  method  which,  while  not 
pretending  to  be  of  absolute  accuracy,  gives  a  sufficiently 
exact  analysis  in  a  short  time  ;  it  differs  but  slightly  from 
th.'  ordinary  methods  of  analysis,   hut  as  the  differences 


economise  time,  we  give  it  in  full ;  10  grins,  of  the  salt  are 
weighed  nut,  dissolved  in  a  small  quantity  of  water,  and 
evaporated  to  dryness  with  hydrochloric  acid  on  the  water- 
bath;  the  residue  is  taken  up  with  dilute  hydrochloric  acid, 
and  filtered  into  a  250  cc.  flask,  the  residue  being  weighed 
as  silica.  Of  the  filtrate  100  ec.  (=  4  grins,  salt)  is  precipi- 
tated by  means  of  a  concentrated  solution  of  barium 
chloride  added  drop  by  drop  to  the  boiling  solution,  and  the 
precipitate  allowed  to  stand,  when  practicable,  till  next  day. 
Another  100  cc.  is  made  alkaline  with  ammonia,  and 
without  filtering  off  the  precipitate  of  oxide  of  iron,  8fc. 
ammonium  oxalate  is  added,  drop  by  drop,  to  the  boiling 
solution,  and  the  precipitate  of  calcium  oxalate  and  oxide 
of  iron,  &c.  is  filtered  off;  the  filtrate  and  the  first  tiro 
washings  are  collected  in  a  beaker,  and  sodium  phosphate 
added  to  precipitate  the  magnesia,  as  usual,  and  this  is 
allowed  to  stand  till  next  day.  In  this  way  the  bulk  of  the 
solution  from  which  the  magnesia  is  precipitated  does  not 
much  exceed  150  cc,  and  does  not  contain  too  large 
quantities  of  ammonium  salts;  and  as  the  amount  of 
magnesia  is  small,  the  loss  from  incomplete  washing  is 
quite  negligible.  The  precipitate  of  calcium  oxalate,  &c. 
is  thoroughly  washed,  the  washings  being  collected  apart 
and  thrown  away,  and  is  burnt  at  a  low  temperature  and 
weighed  as  calcium  carbonate  and  oxide  of  iron  ;  it  is  then 
dissolved  in  a  small  quantity  of  hydrochloric  acid,  and  the 
iron  precipitated  with  ammonia  and  weighed,  this  quantity 
being  subtracted  from  the  total  weight.  Another  portion 
of  about  2  grins,  of  salt  is  carefully  heated  in  a  covered 
crucible  over  a  small  flame,  to  estimate  the  moisture. 

In  the  calculation  of  the  results  we  have  departed  from 
the  usual  custom  of  combining  all  the  sulphuric  acid  with 
lime  as  calcium  sulphate,  but  have  preferred  to  express  it 
as  a  double  sulphate  of  soda  and  lime,  CaN%(S04)a  j  our 
reasons  for  this  are  (1)  we  have  observed  several  times  that 
salts  containing  practically  no  magnesia,  ami  lime  in  pro 
portion  about  equal  to  the  sulphuric  acid  present,  are 
hygroscopic,  a  thing  which  could  not  be  explained,  unless 
we  supposed  that  some  of  the  calcium  was  combined  with 
chlorine  ;  (2)  we  prepared  three  samples  of  salt  from  the 
same  liquor,  one  (a)  by  very  slow  crystallisation  at  the 
ordinary  temperature,  one  (6)  at  about  35°  C.,  and  the 
third  (7)  as  rapidly  as  possible  at  a  boiling  temperature; 
the  results  of  the  analysis  of  these  samples  ate  as  follows : — 


Silica. 


I  i\i,l,   ..| 
I  Iron,  &c. 


Lime.   Magnesia. 


S||||i]||U'ic 

Acid. 


Moisture. 


•OS 

■U2 
•01 


•03 
•02 
•03 


•05 
•IS 
•4li 


•07 
•st 
•45 


1-50 
5- 2i; 
S"42 


As  it  may  be  safely  assumed  that  the  moisture,  silica, 
and  oxide  of  iron  are  accidental  impurities,  and  liable  to 
vary  from  extraneous  circumstances,  we  have  calculated  the 
percentages  on  the  salt  as  free  from  them,  as  follows  : — 


a 

1*71 
•st 

■11 

97-34 

1-52 

•5.-, 

•t.-, 

97-45 

•80 

'09 

T13 

97*38 

100-00 

100-00 

100 -oo 

It  is  thus  seen  that  the  higher  the  temperature  at  which 
the  salt  was  prepared,  the  less  is  the  amount  of  sul- 
phuric acid,  and  were  this  all  as  calcium  sulphate,  it  would 
he  anomalous.  V7e  may  add  that  each  of  the  samples 
consisted  of  a  considerable  amount  of  salt,  care  being 
taken  that  approximately  the  same  amount  of  salt  was 
deposited  in  each  case,  and  that  the  whole  amount  deposited 
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was  mixed  before  analysis.  So  far  we  have  not  much 
evidence  to  prove  that  the  sulphuric  acid  is  combined  as 
CaXa.,(S04)_,,  all  the  facts  indicating  only  that  the  sulphuric 
acid  is  not  as  calcium  sulphate,  but  we  have  preferred  to 
state  our  results  as  CaNa,(S(  )i).:,  as  this  salt  is  found 
deposited  iu  the  places  where  salt  liquors  are  evaporated. 

In  the  sample  y  the  proportion  of  sulphuric  acid  to 
sodium  chloride  is  the  same  as  in  the  liquor,  while  in  a  it  is 
more  than  twice  as  great. 

The  analyses  of  the  salts  are  as  follows,  they  are  calculated 
as  the  salts  present  in  100  parts  free  from  moisture,  &c. : — 


—           I. 

2.             3. 

4. 

6. 

6. 

Ca\:i2(SO,)o... 
Ca012 

•GO 

•02 

••211 

.. 

99-09 

■60 
■33 
•39 

98  -6X 

•93 
•51 
■32 

98-21 

•37 
•06 
•45 

99-12 

1-42 

■75 

•20 

97*57 

•28 

■10 

MgSO, 

NaOl 

98-88 

lOO'OO 

100-00 

100-00 

loo-oo 

100-00 

100-00 



7. 

8. 

9. 

10. 

11. 

12. 

CaNa,(SO,)s... 

•47 
•99 
•98 

97'56 

■14 
"31 
•09 

99*46 

1-07 
•02 
•91 

98  00 

1-37 
■21 
•78 

97-64 

1-65 

1-39 

•80 

96-16 

1-25 
•12 

MgCl2 

•80 

MgSO, 

NaCl 

97-77 

100-00 

100-00 

lOO'OO 

100-00 

100-00 

100 -oo 



13. 

14. 

15. 

16. 

17. 

18. 

CiNasfSO,),... 
CaCl2 

1-22 

-27 
■59 

97-92 

1-18 

•48 

•12 

98-22 

1-20 

•10 

1-03 

97-67 

1-42 
•02 
•55 

98-01 

1-22 

•66 

■04 
98 '08 

1-09 

MgCl2 

MgSO, 

NaCl 

•18 

•33 

1""  'in 

100-00 

100-00 

100-00 

lOO'OO 

lOO'OO 



19. 

20. 

21. 

22. 

23. 

24. 

CaNMSOJ,... 

1-41 
•19 
•06 

97-74 

1-17 
•09 
•36 

98-38 

•79 

•30 

•16 

98-75 

1-16 

•41 

98-43 

•87 

•25 
•19 

98-67 

•82 

MgCI2 

■15 

MgSO, 

NaCl 

•29 
98 '74 

100-00 

100-00 

100-00 

100-00 

lOO'OO 

100 -oo 

25. 

26. 

27. 

28. 

CaNaj'SOJj... 
CaCl2 

•87 

•22 

•25 

98-60 

115 
•21 
•45 

98-19 

1-15 
•06 
•72 

98-07 

1-53 

MgCl2 

*53 

MgSO, 

•02 

NaCl 

97-92 

100*00 

100-00 

100-00 

100-00 

From  an  examination  of  these  results  it  is  seen  that  the 
variations  in  the  salts  are  too  great  to  lay  clown  a  standard 
of  purity.  The  moisture,  as  a  matter  of  course,  is  of  no 
use  whatever  in  judging  of  the  purity  ;  the  silica  and  oxide 
of  iron,  &e.  are  due  to  sand  and  dirt  which  have  got  mixed 
with  the  salt,  and  cannot  be  employed  as  indications,  while 
the  variations  in  the  various  salts  are  too  great  to  give  any 
reliable  standard.  The  sulphate  of  lime  and  soda  varies 
from  •  14  to  1  •  65,  the  magnesium  sulphate  from  0  to  ■  80, 
the  calcium  chloride  from  0  to  -99,  and  the  magnesium 
chloride  from  -09  to  1-39;  nor  do  these  different  compounds 
occur  in  any  fixed  ratio. 

We  are  therefore  forced  to  the  conclusion  that  the  salt  of 
the  Egyptian  Government  has  not  a  composition  sufficiently 
constant  to  allow  of  standards  being  laid  down. 


Discussion. 

Dr.  Bedson  commented  on  the  author's  practice  of  stating 
the  sulphuric  acid  present  in  the  samples  of  salt  as  double 
calcium  sodium  sulphate,  for  the  existence  of  which  he  did 
not  consider  there  was  sufficient  evidence. 

The  Chairman  pointed  out  that  the  plan  of  dissolving 
the  salt  with  the  aid  of  hydrochloric  acid  would  cause  any 
calcium  present  in  the  original  sample  as  carbonate  to  he 
determined  as  chloride. 


Dr.  Bedson  afterwards  exhibited  and  gave  a  demonstra- 
tion of  the  working  of  Bettersson  and  Bulmquist's  portable 
apparatus  for  determining  carbonic  anhydride  in  the  air, 
and  also  of  an  application,  made  by  himself,  of  Lunge's 
volumeter  to  Dittmar's  gas  analysis  apparatus. 


Chairman :  E.  C.  C.  Stanford. 
Vice-Chairman:  A.  Crum  Brown. 


G.  Beilby. 
Wm.  Boyd. 
J.  Christie. 
W.J.  A.  Donald. 
D.  B.  Dott. 
C.  A.  Fawsitt. 
Win.  Foulis. 
J.  Gibson. 


Committee : 

J.  Falconer  King 
G.  MeRoberts. 
T.  P.  Miller. 
E.  J.  Mills. 
T.  L.  Patterson. 
J.  Pattison. 
E.  Smith. 
R.  E.  Tatlock. 


Hon.  Treasurer:  W.  J.  Chrystal. 

Hon.  Local  Secretary : 
Dr.  G.  G.  Henderson,  Chemical  Laboratory,  University  of  Glasgow, 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 

sent  to  the  Local  Secretary. 
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1S91. 
Jan.  fith  (Glasgow).— Mr.  1J.  Ballantync.    "On  the  Effect  of 
Exposure,  under  Certain  Conditions,  upon  some  Constants 
of  Oils." 

Feb. 3rd  (Edinburgh).— Dr.  J.  B.  Headman.    "The  Manufac- 
ture of  Phosphorus :  Part  III." 
Mar.  2nd  (Glasgow)  : — 
(1.)  Dr.  E.  J.  Mills.    "  Destructive  Distillation  :  Part  II." 
(2.)  Messrs.  E.  T.  Thomson  and   H.  Ballantvne.    "On   the 
Revision  of  Constants  Employed  in  the  Analysis  of  Fats 
mid  Oils  :  Part  II." 


Heeling  held  at  the  Philosophical  Institution,  Edinburgh, 
on  Tuesday,  '2nd  December  1890. 


MR.    G.    LKILBY    IN    TIIK    lIIAIK. 


CONDENSATION    OF    CARBON    PABTICLES     IN 
SMOKE. 

BY   ROBERT   IRVINF,  F. ['.?.,   F.R.F.,  ED. 

In  the  Society's  Journal,  May  31st,  1889,  there  is  a  short 
note  (communicated  by  me)  on  the  condensation  of  carbon 
particles  in  smoke  ;  and  as  it  represents  the  initial  stage  of 
the  investigation,  I  make  it  the  preface  to  the  paper  I  am 
to  communicate  this  evening  on  the  same  subject. 

"  In  the  manufacture  of  lamp  black,  hydrocarbons  are 
burned  in  an  atmosphere  with  a  limited  supply  of  oxygen  ; 
the  resulting  dense  black  smoke  is  conducted  into  large 
chambers,  where,  on  account  of  the  extremely  sluggish 
draught,  it  is  allowed  to  roll  about  until  the  particles,  by 
attraction  between  themselves,  gradually  coalesce  into 
masses,  which  after  a  lengthy  period  fall  on  the  floor  in 
the  form  of  soot.  This  process  is  exceedingly  slow,  and 
the  product  obtained,  from  even  an  enormous  condensing 
space,  is  comparatively  very  small.  Consequently  this 
manufacture  is  one  carried  on,  on  a  limited  scale,  considering 
the  magnitude  of  the  plant  required. 

"I  erected  a  glass  structure  5  ft.  x  4  ft.  x  4  ft.,  in  which 
were  fixed  two  malleable  iron  plates,  provided  with  a  great 
number  of  points — these  facing  each  other,  the  plates  being 
separated  by  a  distance  of  from  two  to  three  feet,  and  all 
the  conducting  surfaces,  except  these  points,  being  carefully 
insulated  with  shellac  varnish.  This  chamber  was  rilled 
with  smoke  produced  by  burning  piteli  oil,  which  retained 
its  opacity  for  at  least  two  hours  ;  so  much  so  that  on  then 
looking  through  the  chamber,  a  bright  light  placed  on  the 
other  side  was  totally  obscured  by  the  vapour.  The 
chamber  was  now  refilled  with  smoke,  and  the  whole 
atmosphere  therein  was  to  a  greater  or  less  degree  electrified 
by  coupling  the  conductors,  which  were  connected  to  the 
plates  with  a  small  dynamo.  The  effect  immediately 
produced  was  exceedingly  striking,  the  minute  particles  of 
carbon  at  once  separated  from  the  opaque  smoke,  and  were 
attracted  to,  or  driven  from,  the  points  of  the  plates, 
congregating  together  in  a  most  extraordinary  manner  ;  and 
in  the  space  of  two  or  three  minutes  the  atmosphere  in  the 
glass  chamber  was  almost  entirely  cleared  of  smoke.  The 
prohibitory  cost  of  electricity  has  however  prevented  the 
application  of  this  process  on  a  large  scale,  for  the  present 
al   least." 

This  led  me  to  infer  that  the  condensation  of  the  minute 
particles  of  carbon  in  smoke  into  concrete  masses,  could  be 
effected  by  simpler  and  cheaper  means.  I  carried  out  a 
scries  of  experiments  by  which  smoke  was  rapidly  agitated 
by  mechanical  means.  The  results  were  practically  the 
same  as  that  obtained  by  electric  disturbance. 

I;.  Fore  proceeding  to  explain  in  detail  these  experiments,  I 
wish  to  direct  your  attention  to  some  of  the  properties  of 
the  products  obtained  when  fuel  is  burned,  more  especially 
that  known  as  coal. 


When  a  microscopic  slide  is  passed  quickly  over  a  smoky 
flame,  a  very  thin  semi-transparent  film  is  left  on  the  glass, 
which,  when  examined  under  a  powerful  microscope,  pre- 
sents the  appearance  of  numerous  particles  of  amorphous 
carbon,  in  a  very  finely-divided  condition,  each  particle 
surrounded  by  an  areola,  or  coating  of  oily  matter. 


Microscopic  view  oe  Smoke  Particles  showing 
'Areola"   of   Hydrocarbons   surrounding   ihem. 


Here  we  have  an  explanation  of  two  things.  First,  why 
a  black  fog  may  be  and  will  remain  persistently  a  fog  while 
rain  is  falling.  Each  particle  of  carbon  being,  so  to  speak, 
surrounded  by  a  waterproof  coating  and  hence  repelling 
moisture.  Second,  when  the  particles  composing  such  a 
smoke  fog  are  agitated,  either  by  currents  caused  by 
changes  of  temperature,  or  by  a  vertical  down-draught  of 
air.  this  oleaginous  coating  causes  the  finely  divided  carbon 
particles  to  cohere,  forming  masses  which  the  air  cannot 
long  support  in  suspension,  and  their  condensation  into 
greasy  black  smuts  ensues,  often  with  startling  rapidity, 
and  the  fog  clears. 

If  commercial  lamp-black,  or  soot,  which  is  the  product 
of  imperfectly  burnt  coal,  is  strongly  heated,  a  large  amount 
of  empyreumatic  matter  is  given  off,  which  condenses  on 
cooling  into  a  brown  greasy  mass,  consisting  of  cxysene, 
pyrcne,  capnomar,  &c.,  which  causes  ordinary  lamp-black 
to  cohere  like  damp  snow  when  pressed,  whilst  after  cal- 
cination (during  which  it  has  been  deprived  of  the  oily  or 
greasy  matter)  it  loses  this  property. 

If  we  examine  the  smoke  from  a  newly-made  (or  mended) 
tire,  we  find  at  first  only  light  blue  and  yellow  In. iwn 
coloured  vapours  given  ofl  (consisting  principally  of  the 
solid  and  liquid  hydrocarbons  before  referred  to),  these 
passing  into  the  atmosphere,  with  which,  if  I  may  use  the 
term,  they  *'  emulsify."  This  first  stage  is  followed  by  the 
combustion  of  these  products,  which,  as  the  coal  becomes 
heated,  are  resolved  into  gases,  which  burn  with  a  smoky 
flame.  It  is  at  this  stage,  owing  to  the  imperfect  combus- 
tion of  tlu-se  gases,  that  we  have  finely  divided  particles  of 
carbon  formed,  and  the  black  smoke  so  produced  is  added 
to  the  grease-laden  air  of  the  first  stage,  ami  so  long  as  the 
atmosphere  into  which  these  products  arc  poured  remains 
cold,  damp,  and  still,  what  is  known  as  a  black  or  brown 
fog  results. 

Ill  the  last  or  perfect  combustion  BtagC,  alter  all  the 
volatile  or  bituminous  matter  has  been  driven  off  as  gas 
and  binned  (represented  by  a  red  glowing  smokeless  mass 
id'   burning  coke),  we   have  nothing  but    carbonic   acid   and 
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water  and  some  sulphurous  compounds  given  off,  which 
also  pass  into  the  air,  but  hi  .ck  fog  eaunot  result  from 
such  products. 

Taking  the  total  products  from  a  coal  fire,  consisting  of 
permanent  gases,  carbon,  greasy  hydrocarbons,  and  water  all 
together,  the  percentage  amount  of  the  carbon  is  very  small  ; 
yet  so  great  is  its  power  of  obstiucting  the  light,  that  the 
amount  present  in  the  blackest  fogs  of  our  large  towns  is 
represented  by  the  insignificant  quantity  of  blacks  or  smuts 
which  fall  to  the  earth  when  the  fog  clears.  This  is 
estimated  at  3  per  cent,  of  the  whole  smoke. 

We  are  aware  that  dense  fogs  disappear  in  many  cases 
without  apparent  atmospheric  chancres  or  wind  storms  to 
drive  away  the  smoke.  This  may  be  as  already  stated  due 
to  electrical  disturbances  or  convection  air  currents,  or  to 
sudden  rise  of  temperature  in  the  atmosphere  in  which 
the  smoke  matter  is  suspended.  In  any  and  all  cases  how- 
ever the  effect  is  the  same,  viz.,  the  agglomeration  of  the 
minute  carbon  particles  into  masses  too  heavy  for  the 
atmosphere  to  retain  them  in  suspension ;  this  agglomeration 
being  due  to  the  presence  of  hydrocarbons,  which  we  have 
found  to  accompany  or  clothe  each  carbon  atom  in  the 
smoke,  and  which  causes  it  to  deposit  upon  and  defile 
buildings,  trees,  flowers,  and  other  objects  of  beauty  in 
and  around  our  cities. 

In  a  smoky  town,  when  a  breeze  prevails,  the  smoke,  in 
its  horizontal  passage  through  the  air,  gradually  parts  with 
its  greasy-coated  carbon  to  anything  which  impedes  its 
progress,  so  that  only  a  few  miles  away  it  loses  its  dolorous 
aspect,  and  assumes  the  soft  dreamy  haze  so  dear  to  the 
soul  of  the  painter,  but  which,  after  all,  is  only  an  air 
emulsion  of  finely  attenuated  particles  of  grease. 

This  smoke  and  fog  question,  from  an  economic  point  of 
view,  presents  interesting  features.  The  Hon.  Rollo  Russell, 
in  a  lecture  delivered  under  the  auspices  of  the  National 
Smoke  Abatement  Institution,  states  that  20,000  tons  of 
coal  are  consumed  per  diem  in  London  alone.  We  will 
therefore,  taking  the  solid  carbon  produced  at  only  3  per 
cent,  of  the  coal  burned,  have  COO  tons  of  smuts  which 
will  ultimately  descend  either  on  the  city  or  in  its  immediate 
vicinity;  and  taking  the  volatile  hydrocarbons  at  In  per 
cent,  of  this  amount  of  coal,  we  will,  from  the  saint  source, 
have  a  daily  pollution  of  the  air  to  the  extent  of  2,000  tons 
of  tar  and  other  coal  products. 

As  a  chemical  manufacturer,  I  sigh  when  I  think  of  all 
this  valuable  material  lust  In  us,  either  in  the  form  of 
wasted  heat  producers  or  valuable  chemical  products  in  the 
shape  of  aniline  colours,  ammonia,  burning  oils,  paraffin 
wax,  printing  ink,  frc,  which,  divorced  from  their  natural 
channels,  are  floating  about  in  the  atmosphere,  veiling  the 
sweet  sunlight  and  choking  the.  lungs  of  both  animal  and 
vegetable  life. 

(  II'  course,  if  we  could  overcome  our  sentimental  desire 
for  the  cheerful  though  smoky  blaze  of  the  coal  tire,  and 
burn  carbonised  coal  in  our  grates,  these  solid,  liquid,  and 
gaseous  hydrocarbons  would  be  saved  and  made  profitable 
use  of.  In  this  case  our  chimneys  might  become  ornaments 
to  our  houses,  while  the  products  of  combustion  would  pass 
from  thence  as  colourless  gases. 

Hut  if  we  will  insist  on  burning  green  coal,  it  is  possible 
for  us  to  do  so  and  have  the  enjoyment  of  the  blazing  fire 
by  constructing  our  house  grates  so  that  the  green  coal 
may  be  introduced  at  the  bottom  (as  is  now  successfully 
accomplished  in  some  forms  of  steam  boiler  furnaces) 
by  which  means  the  hydrocarbons  given  off  from  the 
heated  coal  are  made  to  pass  (with  a  regulated  supply  of 
air)  up  through  the  mass  of  incandescent  coke  which  by 
this  means  would  occupy  the  upper  portion  of  the  fire 
instead  of  the  lower. 

Many  attempts  have  been  made  to  introduce  such  a  perfect 
combustion  grate,  but  the  usual  condition  of  the  atmosphere 
of  our  large  towns  proves  that,  as  yet,  either  a  scientifically 
constructed  grate  or  one  requiring  extra  care  or  involving 
extra  attention  on  the  part  of  the  class  who  minister  to  the 
"  smoke  fiend,"  is  far  from  general  adoption. 

In  the  coke  and  iron  industries  much  lias  been  done  in 
the  direction  of  utilising  the  gaseous  and  liquid  products 
obtained    from    carbonised   or   partially    coked    coal,    and 


processes  are  in  general  use  by  which  these  instead  of  being 
wasted  are  now  profitably  made  use  of. 

Efforts  have  been  and  are  being  made  to  introduce  such 
carbonised  coal  (or  coke)  into  use  for  household  firing,  and 
experience  has  proved  its  use  to  be  twice  as  economical  as 
ordinary  coal,  while  it  is  impossible  to  produce  smoke  from 
it.  lint  sentimental  prejudices  prevail  over  all  such  con- 
siderations as  health,  beauty,  and  what  is  more  wonderful, 
money  ;  nor  will  there  be  an  end  of  the  allied  sins  of  waste 
and  dirt  which  we  so  strongly  cling  to  (and  which  in  this 
connexion  Russell  in  his  pamphlet  before  referred  to 
estimates,  costs  the  city  of  London  alone  nearly  six  million 
of  money  sterling)  until  the  law  compels  us  to  burn 
smokeless  fuel  either  in  the  form  of  coke  or  gas. 

Consequent  upon  the  failure  (from  a  money  point  of 
view)  of  the  condensation  of  smoke  particles  by  means  of 
electric  currents,*  as  already  explained  I  tried  to  obtain  the 
same  results  as  were  then  observed,  by  mechanical  agitation 
of  smoke,  and  I  constructed  a  flue  or  chamber,  partly 
horizontal  and  partly  perpendicular,  through  which  dense 
smoke,  obtained  by  burning  naphtha  at  the  one  end,  was 
passed.  In  this  chamber  (which  was  a  box  about  20  ft. 
long  and  1  ft.  wide)  was  placed  two  sets  of  fanners,  which 
were  made  to  revolve  near  the  point  where  the  smoke 
entered,  so  that  it  might  be  driven  about  in  the  confined 
space,  my  idea  being  that  under  these  circumstances  the 
particles  of  oily-coated  carbon  would  by  their  impact 
coalesce  into  large  smuts  and  condense  in  situ. 

On  starting  theso  experiments  the  smoke  was  allowed 
to  pass  through  the  apparatus  undisturbed,  and  at  the  exit 
end  of  the  flue  a  loose  plug  of  white  cotton  wool  was  placed, 
so  that  the  smoke  had  to  pass  through  it  without  its 
exit  being  impeded.  Two  minutes  after  this  plug  was 
applied  the  amount  of  carbon  condensed  among  the  fibres 
had  blackened  it  completely.  A  second  plug  replaced  the 
first,  which  was  again  blackened  in  the  same  space  of  time. 
The  fanners  in  the  box  were  now  set  in  motion,  and  what 
followed  was  observed  through  spy-holes  in  the  box  and 
flue,  both  behind  and  in  front  of  where  the  fanners  were 
at  work,  liefore  agitation  there  was  the  dense  brown-black 
homogeneous  cloud  which  the  undisturbed  smoke  presented. 
After  agitation  we  had  an  effect  very  similar  to  the  breaking 
up  of  a  mist  scene  among  the  hills  ;  large  veil-like  black 
streaks  taking  fantastic  shapes,  and  a  continuous  shower 
of  large  particles  of  carbon  falling  within  the  flue  or 
chamber,  a  few  feet  from  the  point  where  the  agitation  of 
the  smoke  had  taken  place.  At  this  stage  another  plug  of 
white  cotton  wool  was  placed  at  the  exit  of  the  flue  ;  after 
two  minutes  this  presented  only  a  grey  appearance.  A 
second  ami  a  third  plug  exposed  for  the  same  time  to  the 
process  showed  less  and  less  colouration  ;  whilst  the  plug 
applied  at  the  end  of  eight  minutes  showed  hardly  any 
stain,  showing  that  most  of  the  carbon  particles  in  the  smoke 
had  been  condensed.  The  same  end  can  be  arrived  at  by 
employing  air  jets,  so  as  to  throw  the  smoke  into  rapid 
circulation.  Of  course  the  production  of  smoke  was  eon 
tiuuous  during  the  experiments. 

I  have  endeavoured  to  repeat  this  experiment  with  smoke 
free  from  empyreumatic  products,  but  the  difficulty  is  to 
get  smoke  in  such  a  condition.  When  gas  is  used  for  the 
production  of  carbon  in  the  shape  of  fine  lamp-black,  the 
smoke  does  not  contain  empyreumatic  matter  in  any  large 
proportion,  but  of  course  a  large  quantity  of  water-vapour 
accompanies  the  carbon  particles ;  and  as  the  heated  gases 
and  water  become  cold,  each  particle  of  carbon  is  surrounded 
by  condensed  water  which  acts  in  the  same  manner  as 
already  described,  in  causing  the  particles  to  coalesce  into 
large  masses. 

We  are  all  familiar  with  the  result  of  introducing  a  cold 
body  into  a  gas  flame.  For  instance,  if  a  white  plate  is 
placed  over  a  gas  jet  we  have  at  once  deposition  of  carbon 
on  the  cold  substance,  which  will  not  take  place  if  the  plate 
is  heated  to  the  same  temperature  as  the  flame.  Advantage 
is  taken  of  this  fact  in  preparing  a  very  fine  variety  of  lamp- 
black. And  in  America  where  gas  is  given  off  in  large 
quantity  from  the  oil  wells,  a  large  trade  has  sprung  up  for 
the  manufacture  of  what  is  called  gas-black. 

•  S"e  this  Journal,  1NS!>,  :(77. 
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Simultaneously  with  my  observations  on  this  smoke  cure 
question,  Mr.  Elliott  of  Queen  Street,  Cheapside,  bus  intro- 
duced a  means  of  smoke  condensation,  using  an  iippanitus 
which  virtually  washes  the  smoke  with  water.  I  take  the 
following  descriptive  account  from  a  London  paper. 

"Mr.  Elliott's  apparatus  virtually  washes  the  smoke  and 
converts  it  into  innocuous  steam,  and  turns  the  deleterious 
parts  into  lamp-black  and  other  colouring  material.  It  can 
be  attached  to  any  chimney  or  works  without  interfering 
n itli  the  ordinary  operations.  The  process  is  simple.  The 
M.n.kr  is  drawn  from  the  flue  by  a  fan  with  a  closed 
chamber  in  which  a  rapidly  revolving  paddle  wheel  acts  like 
a  washing  machine.  The  black  thick  smoke  which  enters 
emerges  as  colourless  steam,  which  leaves  no  smell  on  a 
cambric  handkerchief.     The  transformation  is  complete." 

Such  appliances  as  Mr.  Elliott's  washer,  and  agitating 
smoke  in  chambers,  may  be  adopted  in  factories,  when  the 
smoke  may  easily  be  deprived  of  its  carbon  and_  hydro- 
carbons (and  even  the  carbonic  and  sulphurous  acids  may 
thus  be  profitably  utilised).  That  is  to  say,. there  is  now  no 
difficulty  in  preventing  the  emission  of  coloured  smoke 
from  any  factory  chimney.  Indeed,  were  the  law  to  insist 
upon  this  being  done,  coal  users  would  in  the  cud  find  it  to 
be  to  their  profit.  This  remark  applies  equally  to  the  largest 
factories  and  to  the  ordinary  bakery.  Perhaps  then  this  is 
enough  for  the  fulfilment  of  our  duty  as  representing  the 
Society  of  Chemical  Industry.  As  yet  we  have  been  wholly 
unable  to  deal  with  the  domestic  smoke  nuisance,  which  is 
almost  as  serious  a  problem  to  cope  with  as  that  of  domestic 
drainage. 

I  need  not  further  urge  the  immense  importance  of  some 
means  by  which  the  enormous  waste  of  valuable  material 
may  be  prevented.  Macauley,  in  a  lecture  delivered  at 
Liverpool  in  February  1888,  estimates  the  amount  of  coal 
wasted  in  this  country  per  annum  at  45,000,000  tons,  costing 
15,750,000/.  at  the  pit  mouth.  We  have  seen  in  the  experi- 
ments I  made  when  smoke  was  agitated  in  a  confined  space, 
that  it  could  be  deprived  of  its  carbon.  The  same  thing  can 
of  course  be  effected  by  filtering  the  smoke  through  a  porous 
material,  or  washing  with  water,  but  the  adoption  of  any  such 
plans  as  these  would  necessitate  the  entire  reconstruction 
of  our  dwelling-houses,  and  is  consequently  not  to  be 
thought  of,  even  if  it  could  be  practically  carried  out.  The 
only  real  resource  open  to  us  seems  to  he  in  the  use  of  a 
smokeless  fuel  in  our  domestic  fire-grates,  or  a  grate  which 
will  prove  in  every  respect  a  successful  smoke  consumer 
where  coal  is  used. 

Did  time  permit,  I  would  lay  before  you  statistics  as  to 
the  additional  sum  in  money  which  would  be  saved,  added 
to  what  at  present  is  lost  (in  consuming  bituminous  coal) 
li\  adopting  such  a  fuel  or  grate,  and  in  addition  an  appalling 
catalogue  of  death  caused  to  animals  and  plants,  which 
would  be  avoided. 

For  information  on  these  and  other  points  I  refer  you  to 
some  excellent  papers  issued  by  the  National  Smoke 
Abatement  Society,  which  deal  not  only  with  the  evil  but 
with  the  attempt  to  cure  it. 
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NOTE  ON  SPONTANEOUS  HEATING. 

BY    ROBERT    R.   TATLOCK,    F.R.S.E.,    F.I.C.,    P.C.B. 

The  tendency  of  many  carbonaceous  substances,  both  of 
au  organised  and  structureless  character,  to  combine  with 
oxygen,  under  ordinary  conditions,  with  evolution  of  heat, 
has  been  made  the  subject  of  much  patient  investigation, 
and  a  large  mass  of  information  relating  thereto  is  now 
available.  Inquiries  in  this  direction,  however,  have  hail 
reference  chiefly  to  the  circumstances  under  which  this 
phenomenon  takes  place,  and  to  its  prevention,  with  the 
view  of  obviating  the  disastrous  consequences  which  it 
involves,  when  the  temperature  rises  sufficiently  high  to 
char  or  to  inflame  goods  of  value.     Much  obscurity,  however, 


Still  hangs  round  the  questiou  of  the  nature  of  the  products 
formed  at  the  commencement  and  during  the  progress  of  the 
chemical  action,  and  any  work  done  with  the  object  of 
throwing  light  on  this  point  would  probably  be  productive  of 
valuable"  results.  The  observed  slowness  with  which  this.' 
substances  combine  with  oxygen  is  more  apparent  than  real, 
the  time  occupied  being,  not  what  is  required  for  the  action 
to  take  place,  but  rather  what  is  necessary  for  the  non- 
contiguous molecules  to  he  brought  into  contact.  There 
can  belittle  doubt  that  if  the  ultimate  molecules  of  these 
bodies  were  in  contact  with  the  necessary  oxygen  molecules 
in  sufficient  number,  combination  would  be  instantaneous, 
as  in  the  case  of  metals  in  the  pyrophoric  condition. 

Nor  is  it  even  known  whether  the  comparatively   small 
proportions    of    oxygen    which    take    part    in    such    action 
combine  with  the   entire   complex    substance — an   oil,    for 
example— or  only  with  some  part  of  it,  leaving  the  remainder 
intact.     In   some   instances,   however,   the    nature   of   the 
chemical  changes  has  been  very   fully  ascertained,  as,  for 
example,  in  the  heating  of  barley  in  the  process  of  malting, 
by  which  starch  is  converted  into  maltose  and  dextrin,  with 
evolution  of  carbonic  acid.     The   conditions  which  favour 
this  low  combustion  are  well   known  ;  they  are,   first,  tie- 
presence  of  the  carbonaceous  body,  which  must   always  be 
one  that   would  burn   in  the  ordinary  sense  if  heated    to 
redness  iu  air ;  second,  the  presence  of  air  or  oxygen ;  third, 
the  presence  of  moisture ;  and  fourth,  at  least   a  moderate 
temperature.      All    these    being  fulfilled,  the  mechanical 
condition  of  the  substance  is  of  the  greatest  consequence, 
as,  if  it  is  either  in  a  porous  or  spongy  state,  or  in  a  condition 
of' fine  division,  the  facility  for  heating  is  greatly  increased, 
while  a  calm  and  still  atmosphere  aid  very  materially.     The 
following  examples  illustrate  the  varied  conditions  under 
which   this    heating    frequently   takes    place,    particularly 
with  regard  to  the  nature  of  the  material.     A   fire  broke 
out,  apparently   spontaneously,  in  a  workshop  in  Glasgow 
where    "  fire-lighters  "   were   manufactured.       These  were 
prepared  by  mixing  sawdust  with  melted  rosin  in  certain 
proportions.     On  the  following  day  some   of  the   finished 
goods   which    had    escaped    injury  were    taken   away  for 
investigation.      One    pound   weight   of    these  were  placed 
under  a  glass  shade  with   a  thermometer,  and  in   less   than 
an  hour  the  substance  burst  into  flame.     An   examination 
of  the  sawdust  showed  that  it  contained  a  large  proportion  of 
moisture  when  mixed  with  the  resin,  and  farther  experiments 
confirmed  the  view  that  this  was  the  cause  of  the  accident. 
Again,  a  quantity  of  weaver's  "  heddles,"  prepared,  as  usual, 
with   boiled   linseed  oil,  were   sent   from   a  factory  in   this 
town   to  Aberdeen.     The   railway  truck   which  carried    the 
goods  took  fire,  to  all  appearance  spontaneously,  and   there 
could  be  no  doubt,   from   a   careful   scrutiny  of  the   whole 
ease,  that  the  oil  was  the  cause  of  the  mishap,  as  the  centre- 
portion   of  the  heddles,  which  alone  was   prepared  with   oil, 
was  charred  and  carbonised,  while  the  rest  of  the  threads 
in    the    same    bundle   were    intact.      The   same    accident 
happened   on  two  other   occasions  about  the  same    time. 
Yet  another  instance: — A  few  hundred  tons   of  dried  li-h 
guano  were  landed  from  a  vessel  at  Glasgow  harbour,  and 
at  once  placed  in  bulk  in   a  store  with  a   stone  floor.     Iu  a 
short  time  the  material  began  to  "  heat "  internally,  in  con- 
sequence of  which  it  was  opened  out  and  spread  more  thinly 
over  the  floor  by  a  gang  of  men,  but   while   this   was  bring 
done  a  large   quantity  of  it   suddenly  took   tire,  and  before 
the  flames  could  be  extinguished,  a   portion  of  the  wooden 
beams  of  the  ceiling  was  destroyed.    The  spontaneous  heating 
and    consequent   conflagration    of    coal    cargoes,   especially 
those  of   large  size,  are  too   familiar   to  us  to  require  any 
reference.     If  we  assume   that  a  cubic  foot   of  coal  weighs 
75  lb.,  and  a  cubic  foot  of  air  1-23  oz.,  and  that  for  every 
three  cubic  feet  of  coal  in   hold,  bunker,  or  store  there   is 
one  cubic  foot  of  air  containing  at   least  -28  oz.  of  oxygen, 
we   have   conditions  equivalent  to  2  cwt.  of  coal,  having 
probably  a  surface  of  50  square  feet,  practically  in  contact 
with    the    '28  oz.  of  oxygen,   which,    if   it    combined   with 
carbon  to  form  carbonic  acid,  would  give  out  sufficient  heat 
to  raise  the  cubic  foot  of  air  from  60  F.  to  5,316*  F.,  which 
is  much  higher  than  the  temperature  of  any  blast  furnace. 
Of  course  in  practice  this  temperature  could  not  be  attained 

by  the  combustion  of  the  oxygen  initially  present,  as  the 
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heat  would  be  partly  communicated  to  the  coal  itself,  and 
would  partly  escape  with  the  warm  air,  for  even  if  the 
atmosphere  among  the  coal  was  dead  still  to  begin  with, 
the  warmth  imparted  to  it  would  cause  it  to  expand,  ascend, 
and  pass  away. 

In  order  to  determine  satisfactorily  whether  it  was  the 
sulphur,  the  compressed  or  occluded  gases,  or  the  non- 
gaseous carbon  compounds  in  coal  that  was  responsible  for 
spontaneous  ignition,  I  took  different  kinds  of  coal — cannel 
and  house  coal — pulverised  them  finely,  and  after  exposing 
them  to  the  air  for  24  hours  to  allow  all  contained  gases  to 
escape,  dried  them  thoroughly  at  212°  F.,  and  determined 
the  percentage  of  sulphur  existing  as  sulphuric  acid  in  each. 
A  weighed  portion  of  each  was  then  exposed  to  a  tempe- 
ratuae  of  350'  F.  for  1|  hours,  when  it  was  observed  that 
both  samples  had  materially  increased  in  weight,  due,  of 
course,  to  their  having  combined  with  oxygen.  The  sulphur 
in  the  state  of  sulphuric  acid  was  then  estimated  in  both, 
and  found  to  be  almost  precisely  the  same  as  originally. 

The  following  is  a  summary  of  the  results  : — 


Increase  of  weight  between  212°  and 
350°F 

Sulphur,    as    sulphuric   acid,   before 
heating 

Sulphur,    n.s    sulphuric    acid,    after 
heating 


It  will  be  seen  from  these  experiments  that  the  increase 
of  weight  cannot  be  due  to  the  oxidation  of  sulphur,  as  if 
it  were  there  would  have  been  a  corresponding  amount  of 
sulphuric  acid  formed,  which  was  not  the  ease,  and  it  could 
not  arise  from  the  oxidation  of  compressed  or  occluded 
gases,  as  even  if  these  were  not  completely  expelled  by 
the  minute  pulverisation  of  the  coal  and  exposure  to 
steam  heat,  and  had  combined  with  oxygen,  their  pro- 
ducts of  combustion,  being  gaseous,  would  pass  off  at  the 
high  temperature,  which  would  result  in  a  loss  rather 
than  a  gain  in  weight.  It  is  this  gain  in  weight  which  is 
the  key  to  the  whole  question  of  the  rationale  of  the 
process  of  spontaneous  combustion  in  coal  and  other 
carbonaceous  substances.  The  carbon  or  carbonaceous 
ingredients  of  the  coal  combine  with  oxygen,  iormms.fi.red 
substances,  and  so  increase  in  weight  by  the  amount  of 
oxygen  with  which  they  have  combined.  Xow,  the  amount 
of  oxygen  which  entered  into  combination  in  these 
experiments  was  approximately  2  lb.  to  every  100  lb.  of 
coal,  and  was  capable,  if  utilised  for  the  ordinary  combustion 
of  carbon,  of  giving  off  heat  nearly  equal  to  what  is  evolved 
when  1  lb.  of  coal  is  burned.  These  results,  moreover, 
make  it  clear  that  whatever  part  the  contained  gases  take 
in  aiding  the  action  at  the  commencement,  they  are  not 
required  to  carry  it  on,  as  their  combination  to  form  new 
products  could  result  only  in  loss  of  weight,  and  not  gain. 

It  has  often  been  stated,  and  with  truth,  that  chemical 
analysis  throws  no  light  whatever  on  the  liability  of  a  coal 
to  spontaneous  combustion,  but  while  this  statement  is 
correct  for  such  analyses  as  are  usually  made,  it  by  no 
means  follows  that  a  chemical  examination  of  the  coal 
carried  out  on  proper  lines  might  not  be  useful  in  determin- 
ing its  qualities  in  this  respect.  The  analysis  required  for 
technical  and  commercial  purposes  is  one  showing  the 
percentage  of  carbon,  hydrogen,  0X3"gen,  nitrogen,  sulphur, 
ash,  and  moisture,  but  the  relative  proportions  of  these 
are  not  and  never  were  intended  to  have  any  reference  to 
the  safety  or  otherwise  of  a  coal  for  shipment  or  storage, 
and  it  is  only  such  tests  as  are  made  with  that  special 
object  in  view  that  can  ever  be  of  value  for  that  purpose. 
Hut  while  the  elementary  composition  of  a  coal  gives  us  no 
information  on  this  point,  it  is  extremely  probable  that  a 
knowledge  of  its  proximate  constituents  or  compounds 
would  be  of  great  service.  These  are  the  decomposition 
products  of  the  woody  matter  from  which  the  coal  was 
formed,  but  unfortunately  little  or  nothing  is  known  of  them 


except  that  they  differ  widely  in  different  coals,  some  of 
them  being  unstable  in  their  nature  and  consequently  liable 
to  chemical  changes  with  production  of  heat,  while  others 
are  of  a  stable  character,  and  therefore  not  prone  to  such 
change.  The  subject  affords  a  wide  and  interesting  held 
for  investigation,  both  for  the  scientific  and  the  technical 
chemist.  It  is  not  at  all  unlikely,  however,  that  experi- 
ments on  the  small  scale,  such  as  those  described,  carried 
out_  upon  the  principal  coals  intended  for  shipment  might 
indicate  the  degree  of  their  liability  to  heat  and  ignite 
spontaneously.  There  are  also  other  points  worthy  of 
attention,  such  as  the  amount  of  moisture  which  a  coal 
retains  after  being  air-dried.  Many  hold  as  much  as 
10  per  cent,  retained  at  G0°  F.  and  expelled  at  212Q  F., 
and  it  is  reasonable  to  suppose  that  water  may  either 
take  part  in  bringing  about  a  chemical  change,  or  that  any 
portion  of  it  which  would  be  expelled  by  a  moderate  heat  of 
say  100'  F.  to  110°  F.  would  leave  the  coal  to  some  extent 
in  a  spongy  or  porous  condition,  which  would  favour 
oxidation.  • 

The  spontaneous  heating  of  oils  in  a  finely  divided  state 
has  been  made  a  subject  of  observation  among  chemists 
and  others  for  a  very  long  period,  and  the  conditions  under 
which  it  takes  place  are  too  well  known  to  require  any 
reference.  All  that  is  necessary  is  that  the  oil  should 
expose  a  large  surface  to  the  air,  and  if  the  latter  is  warm 
and  still,  the  action  commences  with  great  ease  and  pro- 
gresses with  astonishing  rapidity.  Numerous  and  varied 
experiments  have  shown  that  some  oils  are  far  more  prone 
to  oxidation  and  heating  than  others.  Among  vegetable 
oils,  linseed  stands  prominent  in  this  respect,  and  of  animal 
oils,  seal  shows  the  greatest  tendency,  while  mineral  oils  not 
only  show  no  disposition  to  heat,  but  when  mixed  in  com- 
paratively small  proportions  with  heating  oils,  annul  or 
neutralise  the  heating  proclivities  of  the  latter.  Attempts 
based  upon  the  results  of  spontaneous  combustion  experi- 
ments have  been  made  to  arrange  vegetable  and  animal  oils 
in  the  order  of  their  liability  to  heat  or  to  combine  with 
oxygen,  but  their  behaviour  under  experiment  is  far  too 
fickle  to  allow  of  any  but  a  very  rough  classification, 
admitting  of  certain  oils  being  placed.at  or  near  the  top  of 
the  list,  others  at  the  foot,  and  the  remainder  somewhere 
intermediate.  It  has  been  observed  by  Mr.  R.  T.  Thomson, 
however,  that  those  oils  which  are  capable  of  combining 
with  the  largest  proportion  of  iodine  are  precisely  those 
which  have  the  greatest  affinity  for,  and  combine  with,  the 
greatest  amount  of  oxygen  under  favourable  conditions  j 
and  there  can  be  no  doubt  of  the  correctness  of  this  view. 

It  has  been,  and  still  is,  the  result  of  paiuful  experience, 
that  many  of  the  most  destructive  conflagrations  owe  their 
origin  to  the  affinity  of  certain  oils  for  oxygen,  although 
there  must  be  some  instances  in  which  this  has  been 
wrongly  assigned  as  the  cause.  It  is  clear  that  any  fire 
having  its  origin  in  a  building  such  as  a  Turkey-red  stove, 
where  goods  prepared  with  oil  are  suspended  at  a  high 
temperature  for  a  considerable  length  of  time,  would  in  all 
probability  take  place  in  one  of  three  ways : — 

First. — By  the  elimination  of  combustible  vapour  from 
the  oil  by  the  heat  of  the  stove,  producing  an  inflammable 
atmosphere,  which  would  at  ouce  ignite  on  contact  with  a 
spark  or  flame. 

Second. — By  a  spark  escaping  from  a  chink  or  crack  in 
the  heating  flue  of  the  stove  (or  brought  into  the  apartment 
in  some  other  way)  coming  in  contact  with  the  hot  and  dry 
goods. 

Third. — By  the  extra  heat — over  and  above  that  of  the 
stovi — generated  by  the  oxidation  of  the  oil;  this  would 
promote  further  action,  developing  more  heat,  and  so  the 
action  would  proceed,  in  an  accelerating  ratio,  till  the 
ignition  point  was  reached,  immediately  before  which  a 
large  quantity  of  inflammable  vapour  would  be  distilled  off 
from  the  highly  heated  portions  of  the  oil  surface. 

The  first  of  these  causes  maybe  dismissed, as  the  amount 
of  gas  or  vapour  which  could  possibly  be  thrown  off  from 
the  oiled  goods  would  not  be  sufficient  to  form  an  explosive 
or  inflammable  mixture  with  the  air,  nor  such  as  would 
ignite  by  contact  of  either  spark  or  flame.  The  second 
could  not  and  need  not  be  made  the  subject  of  experiment, 
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as  the  effect  of  direct  contact  with  fire  is  obvious.  It  is 
only  the  third  of  these  probable  causes,  therefore,  that 
could  form  the  subject  of  direct  inquiry,  and  for  this 
reason,  as  well   us   because   it   seemed   probable   that  the 

majority  of  disasters  arose  from  this  cause,  I  thought  it 
desirable  to  institute  a  few  experiments,  with  the  object, 

not  so  much  of  throwing  light  upon  this  point,  as  of 
determining  in  what  direction  investigation  might  proceed. 

In   order   to    ascertain    whether   olive    oil   gives    off    au 
inflammable  vapour  such  as  would  ignite  on  the  application 
of    a   flame,   or   spontaneously   at    the   temperature   of    a 
Turkey-red  stove,  say  180°  F.  to  184°  F.,  I   prepared   some 
privy  cotton    yarn   by   soaking  it    in    a    well-known    brand 
of   olive   oil  "(Gioja),  pressing   out   the   excess    until    only 
10  per  cent,   remained,  and  heated  this  in  an  Abel's  flash- 
point apparatus  for  some  hours  at  200°  F.,  hut  no  vapour 
was  given  off  that  would   flash  or  ignite  on  the  application 
of    a   light    at    any    period    of   the    trial.      The    same    was 
tried   on    the    "fatty    acids"    of   olive  oil,  with   the   same 
negative     results,  which  makes   it    certain    that    both  olive 
oil  and   the  fatty  acid    recovered   from    it  are  safe  as  far 
as    this    point    goes.       All    the    materials,    both    yarn    and 
oil,    were    carefully   weighed   before    and     after    in    these 
trials,  in  order  to  ascertain  whether  there  was   any  increase 
of   weight  due  to   oxidation  of   the  oil   at   the    high   tem- 
perature, but  the  results  were  unsatisfactory,  the  weights 
fluctuating  on  account  of  the  hygroscopic  character  of  the 
cotton  fibre,  and  the  difficulty  of  getting  accurate  weighings 
without  absorption  of  moisture   from  the  air,  which  vitiated 
the  results.     Recourse  was  then  had  to  heating  the  dry  oil 
to  a    temperature  of   194°  F.  alone,  without   any   fibre,  hut 
merely   spread  in  a   thin  film  over   the  flat  bottom    of   a 
platinum  basin,  with  the  result  that  in  24  hours  there  was  a 
clear  gain  in  weight  of  nearly  1   per  cent.,  which  steadily 
increased  until  a  point  was  reached,  at  the  end  of  60  hours, 
at  which  it  appeared   to   remain   stationary,   probably    on 
account  of  some  decomposition   and  evolution    of  vapour, 
thereby  causing  a  loss  in  weight  which  would  neutralise  the 
gain   in  weight  by  oxidation.     The  oil  was  purified  before- 
hand by  removing   from  it  the  free  oleic  acid,  which  all 
olive  oils  in  the  market  contain  more  or  less.     The   fatty 
acids  from  oil  were  then  tried  in  the  same  way,  hut   instead 
of  showing  a  gain,  like  the  oil  itself,  they  showed  a  loss 
nearly  to  the  same  extent,  but  this  was  no  doubt  due  to  a 
chemical  change  producing  some  volatile  body  which  passed 
away,  and  that  this  more  than  counterbalanced  the  gain  in 
weight  by  oxidation,  which  was  really  going  on  at  the  same 
time.    The  fatty  acids  of  cotton-seed  oil  behaved  in  the  same 
way,  but  those  of  linseed  oil  showed  a  gain  of  over   1   per 
cent,  in  21  hours.    Stearic  acid,  on  the  other  hand,  remained 
almost  constant  in  weight  after  exposure  for  oo  hours. 

Xow,  at  first  sight  it  may  appear  that  as  the  fatty  acids 
of  olive,  cotton,  and  other  oils  lose  weight  on  being  kept 
hot  in  a  close  place,  the  vapour  or  substance  given  off  being 
inflammable,  would  give  rise  to  an  atmosphere  that  would 
"  flash  "  on  contact  with  a  spark  or  flame,  and  that  therefore 
these  would  be  dangerous  from  that  cause,  hut  a  little 
examination  will  show  that  this  cannot  he  the  ease. 
Suppose  an  example  in  which  a  ton  of  fatty  acids  of  olive 
oil  was  thinly  spread  over  the  surface  of  cotton  goods  in  a 
stove  60  x  40  x  30  ft.  at  182°  F.,  and  that  the  weight  of 
volatile  vapour  given  off  in  24  hours  was  1  per  cent.,  the 
conditions  would  be  5,600  lb.,  or  thereby,  of  air  through 
which  were  diffused  22-4  lb.  of  combustible  vapour  or  gas, 
which  would  be  equal  to  0'4  percent.  Such  a  mixture 
would  he  perfectly  safe  to  carry  a  naked  (lame  through,  as 
it  would  neither  take  fire  nor  explode.  About  2  ,  per  cent. 
of  the  vapour  would  require  to  he  present  before  a  com- 
bustible or  explosive  mixture  would  lie  reached.  The  real 
danger  lies  in  the  accumulation  of  heat  produced  by  the 
oxidation  (involving  increase  of  weight)  of  the  oil.  In  the 
above  example  approximately  1  per  cent,  of  oxygen  would 
be  taken  up  by  the  oily  matter  in  24  hours,  which,  if  com- 
bined with  carbon  by  combustion  in  the  ordinary  way,  would 
give  out  heat  sufficient  to  raise  the  whole  air  of  the  stove  to 
a  temperature  of  27:!  !•'.  :  but  then  the  heat,  as  it  was 
generated,  if  not  removed,  would  at  once  become  available 
for  promoting  further  action,  producing  more  heat,  and 
so  on  until  finally  the    gnition   point   was  reached.     Hut  it 


must  not  be  forgotten  that  the  heat  generated  would  greatly 
exceed  this,  as  every  successive  development  of  heat  by  the 
combination  of  the  oxygen  with  the  elements  of  the  fatty- 
acid  would  facilitate  or  accelerate  oxidation,  resulting  in  the 
production  of  more  heat,  and  su  on,  till  the  firing  point 
was  reached. 


NOTES  OX  GALLOTANNIC  AXI)  GALLIC  ACIDS. 

KY    .T.   NAPIER    SPENCK. 

I  HAVE  ventured  to  bring  these  notes  before  the  Society, 
feeling  the  want  of  a  test  for  gallotannie  acid  in  presence  of 
gallic  acid. 

I  used  ;i  mixture  of  pure  gallotauuic  and  gallic  acids  as 
my  reagents. 

On  addition  of  lead  acetate  to  a  solution  of  gallotannie  anil 
gallic  acids,  they  are  both  precipitated  as  lead  tannate  and 
gallate,  and  according  to  Guyard,  on  addition  of  acetic  acid 
the  lead  gallate  is  dissolved  up,  having  a  precipitate  of  lead 
tannate.  I  find,  however,  that  the  difference  in  solubility 
of  lead  tannate  and  gallate  in  acetic  acid  is  so  slight  as  to 
make  it  impossible  to  dissolve  the  one  without  the  other. 

Lead  nitrate  precipitates  gallotannie  acid  and  not  gallic 
acid,  hut  the  lead  tannate  is  soluble  in  gallic  acid.  There- 
fore, if  you  have  a  mixture  of  the  two  acids  you  get  no 
precipitate  unless  the  gallotannie  acid  is  in  excess,  when  the 
excess  only  is  precipitated. 

Alkaloids,  gelatin,  and  starch  precipitate  gallotannie 
acid  in  presence  of  gallic  acid  only  if  the  gallotannie  acid  is 
in  large  excess,  as  the  precipitates  are  soluble  in  gallic  acid. 
Ostermeyer,  improving  on  Wagner's  process,  uses  eincho- 
nine  and  magenta  as  au  indicator.  Xow,  you  get  no 
reaction  with  cinchonine  and  gallotannie  acid  in  presence  of 
gallic  acid,  owing  to  the  solubility  of  the  precipitate  of 
cinchonine  and  tannin  in  gallic  acid.  Magenta  precipitates 
both  gallotannie  and  gallic  acids,  so  cannot  he  used  as  an 
indicator. 

Ammonia  cupric  sulphate  will  precipitate  gallotannie 
acid  in  presence  of  gallic  acid  and  therefore  makes  a  good 
test,  as,  by  filtering  off'  the  cupric  tannate  you  can  precipi- 
tate the  gallic  acid  from  the  filtrate. 

Gerland's  process  uses  a  standard  solution  of  tartar 
emetic  in  presence  of  ammonium  chloride,  which  is  supposed 
to  prevent  the  precipitation  of  gallic  acid.  Xow,  I  find 
that  a  solution  of  tartar  emetic  does  not  precipitate  gallic 
acid  unless  the  gallic  acid  solution  is  very  strong,  when  it  is 
not  prevented  by  ammonium  chloride. 

Ammonia  sulphate  of  nickel  may  be  used  as  a  test  for 
gallotannie  acid  in  presence  of  gallic  acid,  its  action  being 
similar  to  ammonio-cuprie  sulphate.  As  a  colour  test 
qotassium  cyanide  i>  very  delicate.  With  a  solution  of 
gallic  acid  it  yields  a  bright  crimson  solution,  and  has  no 
action  on  gallotannie  acid  if  added  to  separate  solutions  of 
the  respective  acids,  but  if  they  are  mixed  it  turns  the 
crimson  colour  yellow,  and  by  using  a  standard  solution  of 
gallic  acid  and  potassium  cyanide  and  matching  the  colour 
yielded  by  the  sample  with  a  standard  solution  of  tannin,  a 
fairly  accurate  result  might  be  arrived  at. 

In  the  ("hem.  Soc.  .1.  for  August  there  appeared  an 
abstract  from  the  Compt.  Rend.  110  (532 — 534)  on  the 
Volumetric    Estimation  of   Tannin,  by    K    Guenez,  which 

was  as  follows  : — 

"  When  a  solution  of  tannin  is  added  to  a  boiling  solution 
of  tartar  emetic  mixed  with  certain  coal-tar  colours, 
antimony  tannate  is  precipitated  and  carries  down  the 
colouring  matter  in  the  form  of  a  true  '  lake'  After  a 
sufficient  quantity  of  the  tannin  has  been  added,  the  liquid 
above  the  precipitate  becomes  quite  colourless.  Gallic  acid 
does  not  interfere.  Green  dyes  only  are  suitable,  and 
1'oinieiV  green  l  JE  gives  very  good  results. 

"  Having  found  tartar  emetic  to  precipitate  gallic  acid.  I 
thought  perhaps  the  colouring  matter  might  prevent  it,  but 
]    tried  it  with  the  following  results: — 

"  1  made  up  the  solutions  as  directed,  following  his 
instructions  exactly. 
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"  I  took  10  cc.  of  the  dye  solution  and  boiled.  I  then  ran 
in  1  cc.  of  the  tannin  solution  when  1  got  a  curdy  green 
precipitate. 

"  I  went  on  boiling  and  adding  1  ec.  as  directed,  hut 
having  readied  20  cc.  I  thought  I  would  add  10  ce.  as  I 
could  see  a  distinct  colour  in  the  liquid  above  the  pre- 
cipitate. 

"  At  this  stage  the  precipitate  seemed  to  change  in  form 
(from  a  eurdy  mass  to  a  slimy  powder),  and  although  I 
went  nn  adding  the  tannin  solution  until  1  had  reached 
50  cc,  I  failed  to  get  the  liquid  above  the  precipitate 
colourless,  and  on  testing  1  found  the  solution  to  contain 
excess  of  tannin." 

There  seem  to  be  two  distinct  forms  of  precipitates 
formed,  and  they,  especially  the  second  form,  do  not  fall 
readily,  as,  according  to  Guenez,  they  should  do. 

By  using  a  mixture  of  gallotannie  and  gallic  acids  I  failed 
to  get  any  precipitate,  but,  on  adding  the  gallotannie  acid  in 
excess,  the  excess  was  precipitated. 

I  am  indebted  to  the  kindness  of  Dr.  E.  Kneeht,  of 
Manchester,  for  the  sample  of  Porrier's  green,  4  J.K..  which 
1  used  to  test  the  above  process. 


Stournal  anrj  patent*  Ittrraturr. 


I.-GENERAL  PLANT,  APPARATUS, 
MACHINERY. 


AND 


PATENTS. 

Minns  for  Treating  Spent  drains  or  other  Analogous 
Material  for  the  Separation  of  Liquid  therefrom. 
G.  Thornley  and  T.  Buxton,  I!urton-on-Trent.  Eng, 
Pat.  16,891,  October  25,  1889.     id. 

The  object  of  this  invention  is  to  provide  means  for 
separating  liquid  from  spent  grains  or  other  material  in  a 
rapid,  efficient,  and  economical  manner.  This  is  effected  by 
a  double  process  consisting  in  Hist  pressing  the  grain  and 
then  in  drying  it,  so  that,  any  desired  quantity  of  the 
remaining  moisture  is  driven  off.  The  press  suitable  for  the 
purpose  is  described  in  Eng.  Pat.  13,259  of  1886.  In  drying, 
the  grains  are  discharged  from  the  press  on  to  an  endless 
web  and  are  then  carried  through  a  chamber  which  is  heated 
by  a  current  of  hot  air,  the  extent  of  diving  being  regulated 
by  the  speed  at  which  the  well  travels  through  the  chamber. 
Milburn's  drying  machine  is  suitable  for  the  purpose. — E.  S. 


Improvements  in  Apparatus  for  the  Evaporation  of  Fluids. 
.1.  (1.  Chamberlain,  Tipton,  and  G.  E.  Davis,  Manchester. 
Eng.  Pat.  17,938,  November  11,  1889.     Sd. 

This  patent  relates  to  apparatus  for  the  evaporation  of 
liquid  in  a  partial  vacuum,  a  water-jet  condenser  being 
employed  for  producing  the  vacuum  by  the  withdrawal  and 


•  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  tho  cost  price,  plus  postage,  to  Mr.  il.  Reader  Lack, 
Comptroller  of  the  Patent  Office,  Southampton  Bujldhljrs,  Chancery 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows:— 

If  the  price  does  not  exceed  Sd id. 

Above  8d.,  and  not  exceeding  1.9. 6d 'id. 

„      Is.  6d.,     „  „         2s.  id lid. 

„      2s.  id.,      „  „         8*.  **.,..,,.    2d. 


simultaneous  condensation  of  the  resulting  vapour.  The 
evaporating  liquid  is  heated  by  pipes  traversed  by  steam 
lilted  in  the  lower  part  of  the  vessel;  the  condensed  water 
being  collected  and  emitted  through  a  steam-trap.  The 
concentrated  liquid  overflows  through  a  pipe  from  the 
evaporator  into  a  tank  placed  sufficiently  far  below  to  admit 
of  tin-  vacuum  being  maintained  through  the  luted  de  ci  nd- 
ingpipe.  Or  the  overflow  may  go  into  a  second  vessel,  and 
may  from  that  overflow  into  a  third  and  so  on,  the  operation 
being  repeated  as  often  as  required  with  the  aid  of 
appliances  for  maintaining  the  desired  How  of  the  liquor. 
Some  variations  are  described. — 15. 


Improvements  relating  to  Apparatus  for  Evaporating, 
Concentrating,  and.  Distilling  Liquids.  K.  A.  Robert- 
son and  W.  J.  Mirrlees,  Glasgow,  Eng.  Pat.  20,784, 
December  27,  1889.     Gd. 

The  improvement  consists  in  reversing  the  usual  method 
of  operating  in  multiple-effect  apparatus,  that  is,  the  liquid 
to  be  operated  upon  is  led  first  through  that  vessel  of  the 
series  in  which  the  temperature  and  pressure  are  the  lowest, 
leaving  at  that  where  they  are  the  highest  Steam  is 
admitted  at  the  end  of  the  series,  and  flows  in  a  direction 
contrary  to  that  of  the  liquid.  The  concentrated  liquid  ami 
products  of  condensation  are  discharged  through  pipes  at  a 
high  temperature,  and  are  therefore  in  a  more  liquid  state, 
and  the  tendency  to  crystallisation  is  thereby  reduced. 

— E.  S. 


Improvements  in  Apparatus  for  Distilling,  Evaporating, 
or  Concentrating  Liquids  or  Solutions  and  the  tike,  and 
for  Condensing  Exhaust  Steam.  .1.  Wright,  Westminster. 
Eng.  Pat.  20,954,  December  31,  1SS9.     Sd. 

This  invention  is  to  provide  an  apparatus  for  efficiently 
utilising  the  heat  of  steam  for  various  operations  by  what  is 
known  as  "  multiple-effects,"  and  can  be  adapted  to  the 
treatment  of  the  liquors  of  soapworks,  or  sewage,  or  salt 
water,  &c,  and  also  lor  producing  pure  condensed  water 
for  wool-washing,  dye-works,  and  other  purposes.  Four 
cylinders,  preferably  of  a  vertical  form,  are  united  with 
each  other  by  suitable  pipes  and  valves.  Each  cylinder  has 
a  chamber  at  the  bottom  from  which  inverted  |J-shaped 
tubes  extend  upwards;  the  cylinders  constitute  the  eva- 
porators, and  the  tubes  the  condensers.  The  upper  part 
of  the  cylinder  is  provided  with  a  steam  strainer.  Steam 
or  vapour  from  the  liquid  in  each  cylinder  passes  from  it 
into  the  chamber  below  the  next  cylinder,  and  into  tho 
inverted  tubes,  and  so  on  through  the  whole  series,  until  it 
arrives  at  the  surface  condenser,  where  its  complete  con- 
densation takes  place.  The  mode  of  construction  is  fully 
shown  on  the  two  sheets  of  drawings  which  accompany  the 
specification. — E.  S. 


Improvements    in    Filtering    Machines.     J.    A.    Crocker, 
Brooklyn,  U.S.A.     Eng.  Pat.  5116,  April  10,  1890.     S,/. 

The  construction  of  this  filtering  apparatus  includes  a 
horizontal  cylinder  having  hollow  trunnions  in  the  ends. 
The  ends  are  partly  double  and  have  perforated  pipes 
secured  to  the  iuner  walls  thereof  reaching  from  one  head 
to  the  other  and  communicating  with  the  central  trunnions 
by  separate  passages.  The  trunnions  are  fitted  with  two 
sets  of  circular  valves  connected  by  rods  and  sleeves  in  the 
centre  of  the  cylinder,  and  so  arranged  that  one  passage 
may  be  open  whilst  another  may  be  shut,  and  that  both 
sets  may  be  worked  either  simultaneously  or  separately, 
for  the  purpose  of  cleaning  the  pipes  and  passages,  without 
stopping  the  apparatus.  The  claims  are  for  the  details  of 
the  arrangement,  and  the  specification  and  two  sheets  of 
drawings  should  be  consulted  for  further  particulars. — B. 
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Improvements  in  the  Manufacture  of  Filtering  Plates,  in 
Apparatus  for  Testing  the  same,  and  in  Filtering 
Apparatus.  W.  L.  Wise,  London.  From  A.  Egen, 
Schwerte,  Westphalia,  and  E.  Bassenge,  Berlin,  Germany. 
Eng.  Pat.  8614,  June  4,  1890.  Ud. 
The  inventors  produce  filtering  plates  from  a  mixture  of 
powdered  coke  or  "cylinder  coal"  with  tar  and  pitch, 
which  is  heated  to  plasticity  and  pressed  into  flat  circular 
moulds.  The  mixture  recommended  consists  of  100  parts 
by  weight  of  tar,  40  parts  of  stone  pitch,  and  330  parts  of 
sifted  powdered  coke  or  coal.  In  the  middle  of  the  moulded 
plate,  across  its  whole  thickness,  is  embedded  a  disc  of 
coarse  textile  web  or  netting,  not  reaching  quite  to  the 
circumference  of  the  plate,  and  finished  off  all  round  with 
a  rather  thicker  cord  or  strand  than  the  remainder  of  the 
material.  When  so  far  completed,  the  plates  are  stacked 
in  an  iron  vessel  in  a  mixture  of  coal  dust  and  sand  all 
between  and  around  them,  and  the  whole  is  then  exposed 
for  about  a  fortnight  to  glowing  heat  in  a  furnace.  After 
careful  cooling  the  plates  are  removed  and  are  found  hard 
and  porous,  and  are  traversed  in  the  interior  by  a  number 
of  small  channels,  communicating  with  a  larger  circular 
channel,  where  the  textile  material  has  been  burned  out. 
Two  holes  are  then  drilled  into  the  edge  of  each  plate  at 
opposite  diameters,  reaching  to  the  circular  channel  inside, 
whereby  through  communication  is  established.  To  con- 
struct a  filter,  a  number  of  these  plates  are  placed  one 
above  the  other  with  spaces  between,  short  tubes  are  inserted 
into  the  end  holes,  and  all  tubes  on  each  side  connected  by 
a  collecting  pipe  for  the  removal  of  the  filtered  liquor.  The 
stack  of  plates  is  inserted  in  a  cistern  containing  the  liquor 
to  be  filtered,  the  purified  water  passing  away  through  the 
collecting  pipes.  The  deposit  collects  on  the  outer  surface 
of  the  plates,  whence  it  can  be  cleared  off  either  by  inverting 
the  current  of  the  pure  liquid  or  by  blowing  steam  through, 
or  in  any  other  approved  manner.  The  specification 
describes  fully  the  method  of  manufacturing  the  plates,  the 
mode  of,  and  apparatus  for,  testing  them  as  to  their 
soundness,  and  the  construction  of  filters  with  the  finished 
plates.     There  are  four  sheets  of  drawings  and  five  claims. 

— ]!. 


Improvements   in  Distillation  and   in  Apparatus   therefor. 

S.  W.  Ellis,  London.     Eng.  Pat.  12,200,  August  5,  1890. 

lie/. 
In  his  distilling  apparatus  the  inventor  makes  use  of  a 
number  of  shallow  vessels  of  rectangular  section  in  plan. 
He  places  them  one  upon  another,  with  suitable  connexions 
and  openings  to  allow  of  the  liquid  to  descend  and  the 
vapour  to  rise  through  the  system.  The  liquor  in  the 
vessels  is  heated  by  steam  contained  in  coils  laid  just  above 
the  floor  of  each  vessel,  each  coil  consisting  of  a  number  of 
straight  pipes  slightly  inclined  in  one  direction,  connected 
at  their  ends  by  cross-pipes,  through  one  of  which  the 
steam  enters  whilst  the  condensed  water  leaves  by  the 
other  and  is  conducted  hack  to  the  boiler  by  gravity. 
Various  modifications  are  indicated,  as  well  as  details  and 
proportions  of  parts.  There  are  three  sheets  of  drawings 
and  seven  claims. — B. 


Improvements  in  Machinery  for  Effecting  the  Softening  of 
Water  ami  fur  the  Clarification  of  the  Softened  Water. 
C.  E.  Gittens,  London.  Eng.  Pat.  12,533,  August  11, 
1890.  ed. 
The  object  of  this  invention  is  to  effect,  by  automatic 
machinery,  the  softening  of  hard  water  as  it  is  supplied  to 
a  tank  or  reservoir,  in  which  the  precipitate  is  allowed  to 
subside.  When  space  is  an  object,  a  subsidence  filter  of 
coke  or  other  substance  may  be  used  to  clarify  the  water 
from  any  precipitate  in  a  more  rapid  manner.  For  this 
purpose  the  water,  as  it  flows  from  the  inlet,  actuates  a 
water-wheel  which  drives  a  pump  (or  an  elevator  with 
buckets')  which  can  he  adjusted  to  raise  the  proper  pro- 
portion <>f  the  solution  used  for  softening  the  water,  and 
to  deliver  it  into  the  tail-water  running  away  from  the 
wheel,  so  that  it  is  intimately  mixed  with  it. —  E.  S. 


Improvements  in  Apparatus  far  the  Complete  Evaporation 
of  Solutions.  H.  E.  Hansen,  Copenhagen,  Denmark. 
Eng.  Pat.  1  1,059,  September  G,  1890.     6d. 

The  object  is  to  obtain  an  exceedingly  rapid  evaporation  in 
vacuo  of  all  kinds  of  solutions.  The  apparatus  consists  of 
a  vacuum  vessel  inside  which  a  double-walled  funnel  is 
caused  to  revolve  slowly  at  some  distance  from  the  sides  of 
the  vessel.  Both  the  inner  and  outer  surfaces  of  the  funnel 
are  heated  by  steam  admitted  into  the  space  between  its 
walls.  The  rapidity  with  which  evaporation  takes  place 
causes  the  product  to  be  of  such  a  light  and  porous  nature 
that.  e.g.,  in  the  case  of  malt  extract,  actual  pulverisation 
is  not  needed,  as  merely  grating  it  reduces  it  to  a  powder. 

— E.  S. 


Improvements  in  Method  and  Apparatus  far  Producing 
Mineral  Waal.  W.  H.  Kennedy,  Etna,  1'enn.,  U.S.A. 
Eng.  Tat.  14,846,  September  19,  1890.     Hd. 

The  improvement  consists  in  spreading  out  a  regulated 
quantity  of  molten  slag,  which  is  contained  in  a  cast-iron 
tank,  preferably  capable  of  holding  about  15  gallons,  in  a 
fan-shaped  stream,  to  the  action  of  steam  issuing  from  a 
series  of  round  inclined  perforations  in  the  front  of  a 
steam  chest,  by  which  means  the  slag  is  reduced  to  "  the 
greatest  number  and  smallest  possible  fragments  of  fine 
fibre  or  wool,  thereby  increasing  the  quantity  and  improving 
the  quality  without  increasing  the  power  used."  There  are 
eight  claims. — E.  S. 


II— FUEL,  GAS,  AND  LIGHT. 

The  Effect  of  Temperature  on  the  Limits  of  E.vplvsiuns  af 
Combustible  Mixtures  of  Gases.  J.  Koszkowski.  J. fiir 
Gasheleuchtung,  33,  491—497,  524—527,  535—537,  and 
553—558. 

This  is  a  lengthy  account  of  experiments  carried  out  under 
Dr.  liuute  in  the  chemical  laboratory  of  the  technical  school 
at  Karlsruhe.  It  is  prefaced  by  an  account  of  the  researches 
of  Favre  and  Silbermann,  Thomsen,  andBerthelot  on  heats 
of  combustion;  of  Bunsen  and  Deville  on  temperature  of 
combustion  and  on  dissociation  ;  and  of  Bunsen,  Berthelot, 
and  Le  Chatelier  and  Mallard  on  temperature  of  ignition 
and  rapidity  of  explosion. 

The  author  uses  the  term  "  limits  of  explosion"  in  the 
following  sense  :  A  combustible  gas  is  capable  of  explosion 
not  only  when  mixed  with  the  exact  quantity  of  oxygen 
required  for  its  complete  combustion,  but  also  when  the 
supply  of  oxygen  is  in  excess  of  this.  (This  applies 
also  to  common  air  or  mixtures  of  oxygen  with  other 
inert  gases.)  When  the  proportion  of  oxygen  in  the 
mixture  is  gradually  increased,  the  explosion  becomes 
weaker,  and  at  last  a  point  is  reached  at  which  the  mixture 
can  no  longer  be  exploded.  This  is  called  the  tuner  limit  if 
explosions  it  is  that  which  corresponds  to  the  smallest 
percentage  of  combustible  gas.  Similarly,  if  the  proportion 
of  oxygen  present  he  gradually  diminished,  a  point  will  be 
reached  at  which  the  mixture  will  be  incapable,  or  only  just 
capable,  of  explosion.  The  border-line  separating  the  two 
is  called  the  upper  limit  of  explosion  ;  it  corresponds  to  the 
largest  percentage  of  combustible  gas.  These  limits  have 
already  been  investigated  by  Bunsen  (for  electrolytic  gas 
diluted  with  oxygen  and  carbon  dioxide),  Frankland  (  London 
coal  gas),  E.  v.  Meyer  (hydrocarbons — upper  limit  only), 
ami  Lehmann  and  Wullncr.  Wagner  has  shown  that  a 
mixture  which  cannot  he  exploded  by  a  spark  from  a  small 
induction  coil  may  he  exploded  hy  a  spark  from  a  stronger 
coil.  No  experiments  have  hitherto  been  made  on  the 
effects  of  pressure  and  initial  temperature,  The  author  has 
investigated    the    latter    point,    which    is    of    considerable 
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practical  importance.  In  the  cylinder  of  a  gas  engine,  for 
example,  there  is  a  series  of  explosions  occurring  in  which 
the  combustible  mixture  is  initially  at  a  high  temperature. 

The  experiments  (over  1,000  in  number)  were  made  at 
the  temperatures  15°,  100°,  200°  and  300'.  The  combustible 
gases  investigated  were  hydrogen,  carbon  monoxide,  marsh 
gas  and  coal  gas. 

I.  Hydrogen. — A.  Hydrogen  mired  with  oxygen. — At  the 
ordinary  temperature  (15°)  the  lower  limit  is  a  mixture 
containing  1  vol.  of  hydrogen  to  about  9-25  of  oxygen:  in 
other  words,  the  mixture  will  still  just  explode  when  it 
contains  18 '5  times  as  much  oxygen  as  is  required  for  the 
complete  combustion  of  the  hydrogen.  The  upper  limit  is 
1  vol.  of  hydrogen  to  0-1013  of  oxygen  at  15°,  and  1  to 
0-0654  at  300'.  Thus  rise  of  temperature  extends  the  upper 
limit;  it  scarcely  affects  the  lower  limit.  IS.  Hydrogen  and 
air. — Here,  again,  rise  of  temperature  causes  no  noticeable 
change  in  the  lower  limit  (excess  of  air),  whereas  it 
extends  the  upper  limit  from  0'1147  at  15°  to  0-0548  at 
300'.  (The  limits  are  always  expressed  in  terms  of  the 
volume  of  oxygen  required  per  unit  volume  of  the  com- 
bustible gas,  or  else  in  percentage  by  volume  of  combustible 
gas  in  the  mixture.)  C.  Hydrogen  ami  a  mixture  of  oxygen 
and  carbon  dioxide. — This  mixture  contained  '_'  1  parts  of 
oxygen  to  79  of  carbon  dioxide  (always  by  volume).  It 
might  lie  regarded  as  common  air  in  which  the  nitrogen  was 
replaced  by  carbon  dioxide.  The  experiments  showed  that 
generally  the  limits  of  explosion  were  even  more  restricted 
by  dilution  with  carbon  dioxide  than  by  dilution  with 
nitrogen.  Up  to  100°,  however,  the  limits  were  somewhat 
extended  (especially  the  upper  one).  Further  rise  of 
temperature  restricted  the  range,  so  that  a  mixture  which 
was  explosive  at  15°  or  100°,  would  no  longer  explode  at 
200°,  and  one  which  would  explode  lit  200°  would  not 
explode  at  300°. 

II.  Carbon  Monoxide. — A.  Carbon  monoxide  and  oxygen . 
— At  15'  the  maximum  amount  of  oxygen  that  could  be  added 
was541  vols,  to  1  vol.  of  carbon  monoxide,  i.e.,  10-8  times 
the  theoretical  amount.  The  minimum  amount  of  oxygen 
necessary  was  0-066  vol.  These  correspond  to  mixtures 
containing  15' 6  and  93' 8  per  cent,  of  carbon  monoxide 
respectively.  The  range  increases  from  0°  to  100°,  and  from 
100'  to  200°,  but  from  200°  to  300'  it  diminishes,  the 
limiting  values  at  the  latter  temperature  being  3 ■  140  and 
0'086  vol.  of  oxygen,  or  21*4  and  92"5  per  cent,  of  carbon 
monoxide.  B.  Carbon  mono. ride  and  air  ;  and,  I .'.,  carbon 
monoxide  mixed  with  oxygen  and  carbon  dioxide  (seel. — C). 
The  residts  in  both  eases  were  similar  to  those  obtained  when 
oxygen  alone  was  used.  The  author  repeatedly  found  that 
mixtures  which  could  beexploded  at  the  ordinary  temperature 
would  not  explode  if  they  had  previously  been  heated  to  300'. 
He  attributes  the  restriction  of  the  limits  (especially  the 
upper  limit)  at  high  temperatures  to  a  gradual  union  of  the 
combustible  body  with  the  oxygen  at  these  temperatures. 
This  is  supported  by  the  appearance  of  a  bright  blue 
aureole  around  the  sparking  wires,  and  also  by  actual 
analysis  of  mixtures  before  and  after  heating. 

III.  Marsh  Gas  (Methane).  —  A.  Marsh  gas  and 
oxygen. — At  15°  marsh  gas  requires  at  least  0-7517  of  its 
volume  to  form  an  explosive  mixture  with  oxygen.  It  can 
support  an  admixture  of  14-7  vols,  of  oxygen,  or  about 
7-3  times  the  amount  required  for  its  complete  combustion 
according  to  the  equation  CH4  +  2  0.,  =  C02  +  2  H.,0.  Rise 
of  temperature  scarcely  affects  the  limits  ;  this  is  true  also 
for  the  next  mixtures  (B.  and  C).  B.  Marsh  gas  and  air. 
— The  mixture  must  contain  about  twice  as  much  oxygen 
(1-323  vol.)  as  when  pure  oxygen  is  used.  It  still  explodes 
when  it  contains  3-29  vols,  of  oxygen  or  15-G5  vols. of  air  to  1 
of  marsh  gas.  C.  Marsh  gas  with  the  same  mixture  of  carbon 
dioxide  and  oxygen. — Admixture  with  carbon  dioxide 
restricts  the  limits  much  more  than  admixture  with  nitrogen. 
They  lie  very  near  together,  the  extremes  being  mixtures 
containing  9-0  percent,  and  11-6  per  cent,  by  volume  of 
marsh  gas.  This  nearly  corresponds  to  the  theoretical 
quantity  required  for  combustion. 

IV.  Coal-gas. — The  gas  used  was  from  the  town  supply 
of  Karlsruhe. 


The  composition  of  the  gas  at  the  commencement   and 
end  of  the  experiments  is  shown  in  the  following  table: 


Before 
Feb.  22,  ISM). 

Ma 

After 

•eh  4,  lsyii. 

Vol.  per  Cent. 
50-6 

3f8 

6'2 

53 

1-9 

1  2 

V.i 

.  per  Cent. 
48-6 

33  -ij 

Hydrocarbons  (elli- 

lene,  benzem 

Sic.) 

5  3 

Nitrogen  (residue) 

2-8 

lorro 

100-0* 

*  Iii  original. 

A.  Coal-gas  and  oxygen. — At  15'  coal-gas  requires  at 
least  0-4358  of  its  volume  of  oxygen  to  form  an  explosive 
mixture.  It  can  support  admixture  with  12' 25  vols,  of 
oxygen  (the  amount  found  by  experiment  to  be  necessary 
for  complete  combustion  being  almost  exactly  1  vol.). 
These  correspond  to  mixtures  containing  Git  -  Ij  and  7-5  per 
cent,  respectively  by  volume.  At  300°  the  upper  limit  is 
increased  by  2-:;  per  cent.,  the  lower  only  by  0-3  per  cent. 
B.  Coal-gas  and  air. — At  15'  the  lower  limit  is  13  vols,  of 
air  or  2  •  8  vols,  of  oxygen  to  1  of  coal-gas,  the  upper  limit 
0*71  vol.  of  oxygen.  These  correspond  to  mixtures  con- 
taining 7-0  and  22-6  per  cent,  by  volume  of  coal-gas.  At 
300°  the  upper  limit  is  extended  by  6  per  cent. ;  the  lower 
by  0-5  percent.  C.  Coal-gas  with  a  mixture  of  oxygen  and 
carbon  dioxide. — At  l.V  the  limits  are  7-9  and  25-1  per 
cent,  by  vol.  of  coal-gas.  At  300'  they  are  9-4  and  18-0 
respectively  ;  so  that  rise  of  temperature  narrows  th  3  range. 

All  the  above  experiments  were  made  with  moist  gases. 
Similar  results  were  obtained  with  dry  gases,  excepting 
that  carbon  monoxide  (as  already  shown  by  Dixon  and 
Clerk)  did  not  in  any  case  explode.  The  gases  used  were 
not  always  quite  free  from  admixture  with  air,  but  in  all 
cases  they  were  as  pure  as  could  be  expected,  considering 
that  they  had  to  be  stored  in  considerable  quantity.  The 
transition  from  explosive  to  non-explosive  mixtures  was  not 
by  any  means  abrupt  ;  as  the  composition  of  the  mixture 
was  altered,  the  force  of  the  explosion  usually  became  less 
and  less,  until  it  passed  into  a  slow  combustion  in  the 
neighbourhood  of  the  sparking-wires. 

The  original  paper  contains  copious  tables  of  results 
together  with  theoretical  discussions  and  details  of  methods 
of  preparation,  analysis,  and  experiment. — I).  E.  J. 


The  Petroleum  Industry  at  the  North-west  German 
Exhibition,  Bremen.  R.  Kissling.  Chem.  Zeit.  14, 
1117-1119. 

The  chief  industry  carried  on  in  the  neighbourhood  of 
Bremen  is  that  of  petroleum  refining.  The  crude  material 
is  imported  in  tank-steamers  chiefly  from  America,  and  is 
worked  up  by  repeated  distillations  into  three  classes  of 
products.  Of  the  first,  the  most  volatile  portion  is  used  for 
the  preparation  of  "air-gas,"  the  residue  being  employed  for 
cleaning  purposes,  fat  extraction,  &c.,  and  as  a  source  of 
power  in  small  engines.  The  second  group  consists  of 
illuminating  oils  of  various  qualities,  and  the  last  of  paraffin 
and  machine  greases. 

Models  of  the  plant  employed,  botli  in  America  for 
obtaining  the  crude  product,  and  in  Germany  for  refining  it, 
together  with  samples  of  the  spirits  and  oils  in  various  stages 
of  their  manufacture,  are  exhibited,  as  are  also  different  forms 
of  apparatus  for  testing  the  products. — F.  H.  L. 


Egyptian    Petroleum.     H.  Kast  and  A.  Kiinkler.     Dingl. 
Polyt.  J.  278,  34—42. 

Petroleum  is  found  in  Egypt  at  Gemsah  on  the  banks  of 
the  Bed  Sea,  anil  lias  been  described  by  Weil  (Monit. 
Scient.  19,  295)  and  by  Irvine  (this  Journal,  1887,  130  and 
276). 
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The  oil  examined  by  the  authors  was  dark  brown,  almost 
opaque,  and  when  diluted  with  petroleum  spirit  had  a  green 
fluorescence.  Its  specific  gravity  at  17  was  0-9352.  On 
cooling  to  —15  it  became  somewhat  thicker,  but  no  solid 
paraffin  separated  out;  Its  speed  of  flow  measured  in 
Engler*s  viscosimeter  at  :;.',  was  G  minutes  40  seconds. 
Treated  with  alcohol  and  water,  the  extracts  had  no  action 
on  litmus  paper.  The  ash  amounted  to  0-12  per  cent,  and 
consisted  of  iron  ami  lime.  When  distilled  up  to  280°  the 
only  gas  evolved  was  sulphuretted  hydrogen.  The  amount 
of  hydrocarbons  soluble  in  a  mixture  of  concentrated  and 
fuming  sulphuric  acid  in  the  portion  of  the  oil  distilling  up 
to  310  was  found  to  be  24  percent.  The  residue  (76  per 
cent.),  consisting  of  paraffins  and  uaphthenes,  was  examined 
as  to  its  refractive  power,  and  gave  figures  closely  agreeing 
with  those  obtained  from  Baku  petroleum,  which  consists 
chiefly  of  the  latter;  the  Egyptian  oil,  however,  contained 
sulphur,  even  after  the  treatment  with  acid,  hence  the 
refractive  indices  cannot  be  taken  as  a  proof  that  naplit  heiies 
form  the  largest  part  of  the  hydrocarbons. 

From  the  following  table  of  the  boiling  points,  it  will  he 
seen  that  both  mcsitylene  and  pseudocumene  are  absent  : — 


— 

Per  Cent. 
by  Volume. 

.specific  Gravity 
at  17°. 

200 

•o 

■821 

201-225 

0-8 

•Si7 

225-250 

13-7 

•S7t 

250-275 

7-0 

■v,_> 

275-300 

20-0 

•S7'.l 

Kosiduo 

3C9 

lOO'O 

During  the  distillation  considerable  decomposition  occurred, 
■which  is  probably  the  cause  of  the  lower  specific  gravity 
of  the  last  fraction. 

The  oil  was  examined  as  to  its  commercial  value  by 
distillation  from  a  copper  still,  superheated  steam  being 
employed  when  the  temperature  reached  200  ,  as  is  done  at 
Baku  ;  it  gave  : — 


Per 
Cent. 


I 
Gravity 

at  17  . 


Flush 
Point. 


Consistency. 


Uurnins  oil. . 
Intermediate 
Machine  1 1.  . 
Machine  I.... 

Cylinder 

Coke  and  loss 


11 

■3 

25 

•o 

16 

7 

10 

7 

17 

0 

13 

3 

100-0 

•927 
•0» 


01 
95 

111 
195 
173 


Liquid  at  —  10rt. 
Liquid  at  0°. 
Thick  at  15°. 


Tested  for  illuminating  power  in  Ulster's  photometer,  the 
burning  oil  gave  alight  of  9-8  German  standard  candles, 
the  weight  of  oil  burnt  per  hour  being  31  grins.  Exposed 
to  air  it  rapidly  developed  an  unpleasant  smell. 

The  authors  consider  that  Egyptian  petroleum  is  not 
suitable  for  the  manufacture  of  illuminating  oils,  but  is  an 
excellent  material  for  the  preparation  of  lubricating  oils. 

— F.  II.  h. 


PATENTS. 

Improvements  in  and  connected  with  Furnaces  for  Burning 

Liquid  Fuel.     V.  A.  Sahlstrom,  Loudon,  J.  ('.  Ilromtield, 

Hove,  a. el  A.  !•'.  Hill,  West  Brighton.     Eng.  Fat.    14,338, 

September  11,  1889.     11</. 

The  invention   relates   to  various  forms  of  furnaces   which 

are    heated  by  liquid   f uel  which  is  forced  or  blown    in    as 

line  spray  by  means  of  steam  or  air  or  both  combined, 

and  burnt  with    superheated  steam  and  hot  air  so  combined 

as    to    obtain    the    greatest    possible    heat.      Drawings    and 

descriptions  are  given  of  (1)   a  steam-boiler  furnace;  (2) 

of    a    cupola    furnace;     (3)    a   brass   ami   copper    smelting 

furnace  ;  <  I)  a  portable  or  movable  retort  furnace. — II.  S.  1'. 


Improvements  in  Oil-Gas  producing  Apparatus.  .1.  Lawson, 
Bridlington  Quay.  Eng.  Pat.  1G.O09,  October  11, 
18S9.     6d. 

The  oil  is  conveyed  by  gravity  from  a  tank  through  a  tube 
to  the  lower  end  of  a  spiral  of  hydraulic  tubing  placed 
in  a  furnace.  Herein  it  is  vaporised  and  conducted  from 
the  upper  end  of  the  coil  to  the  condenser  where  the 
naphtha  collects,  and  the  gas  passes  onwards  to  the 
gasometer. — A.  W. 


.1  New  or  Improved  Artificial  Fuel.    J.  H.  Wood,  London. 
Eng.  Pat.  17,480,  November  4,  1889.     id. 

Tin-:  fuel  is  for  use  "in  Portland  cement  works,  and 
also  in  foundries  for  foundry  work,  in  boilers  and  for 
domestic  and  other  purposes."  For  Portland  cement  works 
the  following  mixture  is  said  to  be  suitable,  but  may  be 
varied: — '.mi  per  cent,  of  coke  breeze  or  coke  dust,  7  5  per 
cent,  of  pitch,  2  per  cent,  of  "  slurry,  that  is  to  say  a  plastic 
admixture  of  carbonate  of  lime,  silica,  and  alumina," 
0- 375  per  cent,  of  astatki  or  the  semi-liquid  residue  of 
petroleum  after  it  has  been  refined,  0- 123  per  cent,  of  soda, 
potash,  or  bicarbonate  of  soda.  The  coke  dust  and  pitch 
are  mixed  separately  and  the  slurry,  astatki,  and  alkali  also 
separately.  The  two  mixtures  are  then  fed  into  a  chamber 
and  heated  by  superheated  steam,  and  stirred  by  suitable 
appliances.  The  combined  mass  is  then  cooled  and  pressed 
into  blocks  or  bricks.  For  foundry  purposes  the  slurry 
may  be  omitted,  ami  the  astatki  increased  and  some  slaked 
lime  added,  lor  domestic  purposes  a  small  proportion  of 
coal-dust  may  be  substituted  for  some  of  the  coke-dust,  and 
the  proportion  of  pitch  reduced. — H.  S.  P. 


Improvements    in    Apparatus  for    the    Manufacture    of 
Illuminating   or  Heating  Gases.     W.   Wood,   Philadcl 
phia,  U.S.A.    Eng.  Pat.  19,572,  December  5,  1889.      s,/. 

A  CONTRIVANCE  applicable,  wholly  or  in  part,  to  apparatus 
for  generating  water-gas,  by  which  steam  is  superheated 
before  being  passed  into  the  generator,  and  by  which,  if 
desired,  oil  maybe  introduced  either  into  the  generator  or 
into  the  gases  as  they  leave  the  generator.  For  details  the 
specification  and  drawings  must  be  consulted. — H.  S.  1'. 


Improvements  in  Apparatus  far  Burning  Hydrocarbon  and 
other   Oils.    t;.   Gerrard,  London.     Eng.    Pat.    19,730, 

December  7,  1889.  »d. 
The  lower  end  of  a  coil  of  tubing  terminates  in  a  jit  which 
is  turned  upwards  towards  and  is  placed  underneath  the 
central  axis  of  the  coil,  so  that  the  latter  is  heated  by  the 
flame  from  the  jet  itself.  The  coil  and  jet  an-  placed  in  a 
tube  or  casing  which  may  be  closed  or  have  a  regulated 
opening  at  the  lower  end,  but  which  is  open  at  the  top. 
The  oil  is  supplied  to  the  upper  end  of  the  coil,  either  by- 
gravity  or  by  a  pressure  tank. — A.  \V. 
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Improvements  in  Regenerative  Gas  Furnaces  and  Gas 
Producers.  F.  Siemens,  Londou.  Eng.  l\it.  20,083, 
December  13,  1889.  8d. 
This  is  a  claim  for  having  a  gas  producer  near  the  furnace 
chamber  of  a  regenerative  gas  furnace,  with  means  of 
supplying  the  producer  with  heated  air  from  the  regenerator 
and  also  with  means  of  supplying  it  with  the  hot  products  of 
combustion  from  the  furnace,  or  with  cold  air,  in  any 
desired  proportions.     The  accompanying  drawings  illustrate 


the  arrangement  with  one  producer  and  one  set  of  Hues  and 
ports,  but  the  patentee  does  not  confine  his  claim  to  this 
form,  as  obviously  the  ports  might  be  duplicated  or  a 
double  set  of  regenerators  might  be  arranged,  one  for  the 
furnace  chamber  and  the  other  for  the  gas  producer. 
Fig.  1  is  a  longitudinal  section  on  the  line  Y  Y  of  Fig.  2, 
which  is  a  sectional  plan  on  the  line  X  X,  of  Fig.  1.  (J  is 
the  gas  producer,  and  communicates  with  the  furnace 
chamber  A,  by  either  of  the  two  passages  II  and  gas  ports  D, 


Fig.  1 . 


FL 


'7^^^.uiJ:Jjjiyy^-../'-,;.}^.^/::/.^,^\-/J'^J'/^~^. 


Kegexerative  Gas  Furnace. 


as  determined  by  the  opening  of  one  or  the  other  of  two 
valves  V.  The  hot  air  from  the  regenerator  B  Mows  partly 
by  the  passage  F  to  the  furnace  port  E,  where  it  meets  the 
gas  from  D,  and  the  flame  sweeps  round  from  E  to  E'. 
Part  of  the  hot  air  from  B  is  caused  by  the  steam  jet  K,  to 
pass  to  the  producer  C  at  the  one  side,  while  at  the  other 
side  a  portion  of  the  hot  products  of  combustion  is  made  to 
pass  also  into  the  producer  by  the  steam  jets  K  K'.  By 
regulating  these  jets  K  K',  any  desired  proportions  of  hot 
air  and  of  the  hot  products  of  combustion  can  be  supplied 
to  the  producer,  or  the  passages  thereto  may  be  entirely 
closed  by  the  valves  U.  Cold  air,  if  required,  is  supplied 
by  an  auxiliary  steam  jet  J.  The  reversing  valve  W  is  of 
the  ordinary  construction.  A  pipe  leading  from  a  blower  is 
fixed  to  it,  so  that  if  desired  an  air  blast  may  be  employed, 
in  which  case  it  is  not  necessary  to  employ  the  steam  jet  K. 
Combinations  such  as  the  above  may  be  made  with  regene- 
rators of  the  reversible  type  or  with  those  of  the  continuous 
current  principle,  and  these  are  further  illustrated  in  the 
specification. — A.  W. 


Improvements  in  and  Relating  to  the  Treatment  of  Wood, 
rendering  the  same  highly  Inflammable.  J.  Gridley, 
Kingston.     Eng.  Pat.  13,767,  September  2,  1890.     id. 

Wood  of  any  convenient  shape  and  size  is  thoroughly 
dried  by  heat  and  placed  in  a  boiling  solution  of  resin  in 
petroleum  until  it  becomes  impregnated  with  the  same, 
after  which  it  is  taken  out  and  subjected  to  a  temperature 
of  -400°  F.— A.  W. 


Ill —DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

On   the   Formation  of  Petroleum.     A.  Veith.     Chem. 
Zeit.  14,  1368. 

EnOLEr's  researches  have  shown  that  petroleum  is  of 
animal  origin.  It  is  formed  by  the  decomposition  of 
marine  animals,  the  nitrogenous  organic  matters  being 
decomposed  with  evolution  of  ammonia,  and  the  fats,  under 
the  influence  of  heat  and  pressure,  into  glycerol  and  fatty- 
acids  ;  the  first  is  washed  away  and  the  latter  are  further 
decomposed  with  formation  of  hydrocarbons  and  water. 

Engler  considers  the  production  of  carbon  dioxide  and 
carbon  monoxide,  in  the  conversion  of  fisb  oil  into 
petroleum,  to  be  the  result  of  a  secondary  reaction,  as  these 
bodies  occur  only  in  veryr  small  quantities  in  petroleum, 
and  the  less  of  these  gases  that  are  formed  the  more 
regularly  is  the  reaction  considered  to  proceed. 

Engler's  experiments  can  also  he  explained  in  another 
way.  The  conversion  of  fats  into  hydrocarbons  may  be 
brought  about  as  follows  : — The  fat  is  first  decomposed  into 
glycerol  and  fatty  acid.  The  glycerol  is  then  converted 
under  the  influence  of  heat  aud  pressure  into  acrolein,  and 
by  the  elimination  of  water  and  condensation  this  is 
converted  into  benzene,  while  the  fatty  acids  under  the  same 
conditions  are  converted  into  hydrocarbons  and  carbon 
dioxide.  The  carbon  dioxide  under  the  influence  of 
dissociated  hydrocarbons  is  reduced  to  carbon  monoxide, 
and  ultimately  to  volatile  hydrocarbons. 

The  author  thus  considers  that  when  gaseous  hydro- 
carbons are  found  associated  with  petroleum,  they  arc 
formed  from  carbon  dioxide  as  above  ;  when  they  are  absent, 
he  considers  that  the  carbon  dioxide  has  been  absorbed  by 
basic  earths,  with  production  of  carbonates. — A.  L.  S. 


Action  of  Manures  Containing  Thioeyanalex  {Sulphn- 
cyanides,').  E.  Mack  and  K.  Silen.  Tyroler  landw. 
Blatter,  1890,  8,  198—200. 

See  under  XV.,  page  1140. 
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PATENTS. 

Improvements  in  Separating  Tar  ami  Ammonia  from  Gases, 
ami  in  Apparatus  therefor.  F.  N.  Mackay,  Freshiield. 
Eng.  Pat.  1-1,060,  September  6,  1889.  $d. 
The  object  of  the  invention  "  is  to  economically  cool  blast- 
furnace and  like  gases,  and  remove  tar  and  ammonia  or 
other  products  therefrom." 

The  apparatus  consists  of  a  series  of  serpentine  cooling 
pipes,  of  a  tower  where  the  gases  are  washed  with  water,  a 
tower  where  they  are  washed  with  oil,  and  a  "  drying  tower." 
The  whole  of  this  apparatus  is  jacketed,  and  the  entering 
gases  circulate  through  the  jackets  of  each  section  of  the 
apparatus  before  being  brought  into  the  washing  and  diving 
towers,  and  finally  into  the  serpentine  cooling  pipe  from 
whence  the  washed  gases  leave  the  apparatus.  In  this  way 
the  entering  gases,  while  travelling  through  the  jackets,  are 
cooled  by  the  returning  gases.  The  gases,  on  entering,  first 
pass  through  the  jacketed  space  surrounding  a  series  of  cooling 
pipes,  and  thence  into  a  main  with  branches  leading  to  sets 
of  three  towers,  each  set  consisting  of  a  water-washing 
tower,  an  oil-washing  tower,  and  a  "  drying  tower."  Follow- 
ing one  of  the  branches,  it  is  seen  that  the  gases  first  pass 
through  the  jacket  of  the  drying  tower,  then  through  the 
jacket  of  the  oil-washing  tower,  and  lastly  through  the  jacket 
of  the  water-washing  tower.  From  the  jacket  of  this  last 
tower  the  gases  gain  access  at  the  bottom  to  the  interior  of 
the  tower  and  pass  up  the  tower,  thence  into  the  oil-washing 
tower,  and  next  into  the  drying  tower,  and  then  into  a  main, 
from  which  the  cooling  pipes  branch  off. 

The  water-washing  tower  is  divided  into  compartments 
by  perforated  plates  alternately  perforated  in  the  centre 
and  at  the  circumference,  some  of  the  compartments 
between  the  plates  are  filled  with  broken  bricks,  coke,  or 
other  suitable  material,  others  are  left  empty,  and  are  fitted 
with  man-holes,  whilst  the  bottom  compartment  is  prefer- 
ably filled  with  pieces  of  corrugated  metal,  bent  wire,  &c. 
A  "descending  stream  of  water  washes  the  gases  as  they 
ascend  the  tower,  and  the  tar  and  ammonia-liquor  are  drawn 
off  at  the  bottom.  The  gases  enter  the  oil-washing  tower 
at  the  top,  and  pass  down  the  centre  of  the  tower  by  a 
central  pipe  which  reaches  nearly  to  the  bottom,  and  then 
ascend  through  an  annular  space  between  the  central  pipe 
and  the  jacket  of  the  tower.  This  annular  space  is  divided 
into  compartments  by  perforated  plates,  on  some  of  which 
are  placed  broken  bricks  or  coke,  and  a  stream  of  oil  flows 
down  the  tower,  through  the  plates,  and  over  the  material 
placed  on  them,  and  absorbs  "  various  products  still  remain- 
ing in  the  gases."  The  gases  then  pass  down  the  drying- 
tower,  and  any  oil  and  water  that  is  carried  over  drains  off 
into  the  main,  from  whence  the  gases  now  pass  to  the  cooling 
pipes. 

Drawings  of  this  apparatus  and  of  a  modified  arrangement 
in  which  an  ammonia  refrigerator  or  other  refrigerator  is 
introduced,  accompany  the  specification. — H.  S.  P. 


heated  when  it  first  enters  the  still,  but  in  passing  through 
the  coil  in  the  still  it  yields  part  of  its  heat  in  an  effective 
yet  non-injurious  manner  through  the  pipes  to  the  oil,  and 
when  it  finally  enters  openly  amonst  the  oil  at  the  bottom 
pipe  its  temperature  has  become  suitably  reduced."  Suitable 
valves  are  fitted,  to  permit  of  the  steam  being  shut  off  from 
the  coil  and  led  directly  into  the  oil,  if  desired.  Drawings  of 
apparatus  accompany  the  specification. — H.  S.  P. 


Improvements  in  Apparatus  for  Distilling  Mineral  Oils. 

X.  M.  Henderson,  Hroxburn.      Eng.  Pat.  17,232,  October 

31,  1889.     8d. 
The  "  invention  relates  partly  to  the  heavier  mineral  oils, 
such  as  those  obtained  in  redistilling  crude  shale   oil,  and 
has  for  its  object "  the  recovery  from  such  oils  of  superior 
oils  suitable  for  lubricating  and  other  purposes. 

The   still   used  is  a  circular  one,  and  is  made  in  two  parts 

a  hemispherical  bottom  of  cast  iron  and  an  upper  part  of 

larger  diameter  of  wrought  iron  or  steel.  The  still  is  placed 
over  a  combustion  chamber  connected  with  a  fire-grate.  A 
coil  of  piping  lies  in  the  combustion  chamber,  and  the  heat 
from  the  fire,  whilst  acting  directly  on  the  bottom  of  the 
still,  also  superheats  steam  that  is  passed  through  the  coil. 
The  steam  pipe  is  then  led  into  the  still  and  coiled  within  it, 
partially  in  the  upper  part  and  partially  in  the  lower  part, 
and  then  passes  out  of  the  still  to  a  regulating  valve  or 
stop-eock,  whence  a  pipe  again  enters  the  still,  and  proceeds 
centrally  downwards  nearly  to  the  hottom,  where  the  steam 
issues  amongst  the  oil.  A  disc  is  fixed  to  the  lower  end  of 
the  pipe,  to   distribute   the  steam.     "The    steam    is   highly 


Improvements  in   Treating   Gases  from  Blast  Furnaces, 

(ins   Producers,  and   Coke   Ovens,    and    in    Apparatus 
therefor.    The  Coltness  Iron  Company,  Limited,  Glasgow, 

and  W.  Young,  Peebles.     Eng.  Pat.  17,673,  November  6, 
1889.     Is.  Id. 

The  gases  are  first  led  into  a  dust  chamber,  where  most  of 
the  dust  is  separated  from  them  ;  the  sooty  tars  are  next 
separated  by  scrubbing  with  "  watery  tar,"  in  which 
process  the  hot  gases  evaporate  some  of  the  water  from  the 
watery  tars,  and  render  them  more  suitable  for  distillation  ; 
and  finally  the  ammonia  and  the  more  volatile  oils  still 
contained  in  the  gases  are  separated  by  ordinary  surface 
condensing  apparatus,  the  last  traces  of  ammonia  being 
removed  by  washing  and  scrubbing  the  gases  with  water  ; 
or  the  ammonia  may  be  recovered  by  scrubbing  with 
sulphuric  acid,  or  the  tar  and  part  of  the  ammonia  re- 
covered by  cooling  the  gases  to  100°  F.,  after  which  the 
rest  of  the  ammonia  is  separated  by  sulphuric  acid. 
Drawings  of  suitable  apparatus  accompany  the  specification. 

— H.  S.  P. 


Improvements  in  the  Process  of  Producing  Disinfectants, 

A.  Artmann,  Uraunsweig,  and  I{.  W.  Ivul'eke,    Hamburg, 
Germany.     Eng.  Pat.  20,231,  December  16,  IMS'.'.      Id. 

See  under  XVIII.  C,  page  1144. 


Improvements  in  Coke  Ovens.  W.  L.  Wise,  London. 
From  L.  Semet,  Brussels,  Belgium.  Eng.  Pat.  20,368, 
December  18,  1889.     -id. 

In  order  to  ensure  regular  heating  of  a  series  of  coke  ovens, 
it  is  necessary  that  each  oven  should  be  supplied  with  an 
equal  quantity  of  gas.  Advantage  is  taken  of  the  equal 
flow  of  gas  through  orifices  of  equal  dimensions  under  the 
same  pressure.  With  this  object  the  gas  iu  the  main 
supply  pipe  is  kept  at  a  constant  pressure,  and  to  the 
end  of  each  pipe  connected  with  the  ovens  is  attached  a 
perforated  diaphragm  with  equal-size  orifices  of  the  cross 
sectional  area  necessary  to  pass  the  required  volume  of  gas 
at  the  regulated  pressure. — A.  W. 


IV.-COLOUKING  MATTERS  AND  DYES. 

On    tin'  Action   of   Aromatic    liases   on    Meldola's    Illue. 
K.  Ilirseh  and'  F.  Kalekhoff.     Her.  23,  2992—2994. 

"New  "blue   is  formed  by  the  action  of  nitrosodinicthyl- 
auiline  on  /8  naphthol  according  to  the  equation  :  — 


the  hydrogen  which  is  evolved  in  the  reaction  reduces  pari 
of  the  nitroso  base  and  it  is  necessary  to  use  3  mols.  of  the 
base  and  2  mols.  of  the  phenol  to  obtain  quantitative  results. 
Experiments  proved  that  the  amidodimethylaniline  which 
is  formed  in  the  reaction  acts  on  Meldola's  blue  and 
produces  a  greenish  blue  colouring  matter,  identical  with  t la- 
one  described  hy  Witt  (this  Journal,  1888,  559 — .560). 
Other  bases  act  as  well  on  the  colouring  matter,  and  the 
author    has    studied   the    action    of    aniline,    toluidinc,    and 
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naphthylamine  ou  Jleldola's  blue.  They  proceeded  in  the 
following  way  :  1  part  of  the  base  is  added  to  a  boiling 
solution  of  one  part  of  the  blue  (free  from  zinc)  iu  10  parts 
of  alcohol  and  the  boiling  of  the  mixture  is  continued. 
After  a  very  short  time  the  violet  colour  changes  to  green 
and  after  half  an  hour  the  reaction  is  finished.  On  addition 
of  caustic  soda,  and  after  cooling,  the  base  will  crystallise 
and  is  recrystallised  from  toluene.  The  product  obtained 
from  aniline  melts  at  256°  O,  forms  brown  needles  and 
dissolves  in  concentrated  sulphuric  acid  with  a  violet-brown 
colour.  On  gradual  addition  of  water  the  colour  of  the 
solution  changes  at  first  to  orange  and  finally  a  blue-violet 
precipitate  is  formed.  The  product  from  p-toluidine  forms 
brown  plates  melting  at  250°  C.  and  resembles  the  aniline 
product  very  much.  Its  solution  in  sulphuric  acid  is 
greenish  grey,  but  changes  on  dilution  to  orange,  and  forms 
finally  a  blue-violet  precipitate. 

The  colouring  matter  obtained  from  a-naphthylamine 
melts  at  260°  C,  and  dissolves  in  concentrated  sulphuric 
acid  with  a  yellowish  brown  colour,  which  on  dilution 
changes  to  a  bluish  green,  and  finally  precipitates  the  violet 
sulphate. 

All  colouring  matters  obtained  from  monamido  bases  are 
nearly  insoluble  in  dilute  mineral  acids  ;  the  one  prepared 
from  p-amidodimethylaniliue  is,  however,  easily  soluble, 
with  a  bluish-green  colour.  The  yield  of  these  new 
products  is  not  more  than  50  per  cent,  of  the  blue  employed. 

—A.  L. 


New  Synthesis  of  Indigo  and  .similar  Colouring  Matters. 
K.  Heumann.     Ber.  23,  3043—3045. 

Baeyer  observed  that  in  some  methods  of  preparing 
indigo  a  body  must  be  formed  as  intermediate  product, 
viz. : — 

/CO\ 
C«H4<  >CHo 

which  he  called  Pseudo-indoxyl.  All  attempts  to  isolate 
it  have  however  failed,  it  being  at  once  converted  by 
intramolecular  change  into — 

/C'COHK 
C6H4<  >CH  (Indoxyl). 

\    NH    / 

The   author   intended  to    prepare   Pseudo-indoxyl    from 
phenylglycocine  in  the  following  way : — 

CO. 


C6H5>fHCH.:.CO.OH  -  HX)  =  C6H4 


\ 


NH 


\CHS 


All  experiments  in  which  phenylglycocine  is  treated  with 
dehydrating  agents  as  zinc  chloride,  concentrated  sulphuric 
acid,  &c.  failed  however ;  fusion  with  caustic  alkalis  proved 
at  last  successful. 

If  1  part  of  phenylglycocine  be  fused  with  2  parts  of  caustic 
potash,  the  presence  of  air  being  as  much  as  possible 
avoided,  the  mixture  is  coloured  yellow  at  about  260"  C,  and 
finally  deep  orange-brown.  If  then  a  sample  is  mixed  with 
water,  pure  indigo  is  precipitated  instantly  on  the  sui-face 
of  the  water.  If  this  point  has  been  reached,  the  heating 
must  be  discontinued  at  once  as  the  substance  yielding 
indigo  is  destroyed  by  prolonged  heating.  After  cooling,  the 
substance  is  dissolved  in  water  and  a  current  of  air  passed 
through,  when  an  abundant  voluminous  precipitation  of  pure 
indigo  takes  place.  If  the  fusion  is  effected,  air  being 
entirely  excluded,  a  yellow  coloured  vat  is  obtained,  which 
also  precipitates  indigo  at  once  when  in  contact  with  air. 

Instead  of  caustic  potash  caustic  soda  may  be  used  ;  but 
the  reaction  then  requires  the  assistance  of  a  slightly  higher 
temperature. — A.  L. 


A  New  Synthesis  of  Indigo.    L.  Lederer.    J.  prakt.  Chem. 

1890,  42,  383. 
On  heating  phenylglycocine  with  4  —5  times  its  weight  of 
fused  caustic  soda  a  pale  yellow  melt  is  first  obtained,  and 
this  on  further  heating  becomes  of  a  pure  orange,  the  colour 
indicating  the  completion  of  the  reaction.  On  treating  the 
product  with  a  large  bulk  of  water,  pure  indigo  is  obtained. 
Its  formation  is  indicated  thus  : — 

2  C6H5.NH.CH3.COOH  = 

/CO\ 
2C6rL.<  >CH,  +  2H90  = 


.NH' 


C,H, 


CO 


\n 


C:C 


/C°\f: 


\nn/  \\th/ 


NH' 


(',.11,  +  2H.  +  2H;0 


The  intermediate  product  pseudindoxyl  or  indoxyl  could 
not  be  isolated,  and  was  probably  oxidised  di  rectly  to 
indigo-blue  at  the  high  temperature  of  the  reaction. 

—A.  K.  M. 


On  Naphtholsultonesnlphonic  Acids  and  a-Naphtholsul- 
phamidosulphonic  Acids.  A.  Bernthsen.  Ber.  23  3088 
—3096. 

a-Naphtholdlsnlphonlc  acid — 

«03H  OH 


\/ 


S03H 


forms  an  intramolecular  anhydride  of  the  Peri-series- 
S02— O 


\/\/ 


S03H 


which  on    treatment  with  ammonia  is  converted  into  the 
sulphamide  of  the  o-sulphamidosulphonic  acid  e — 

(NH,S02)  OH 


SO.H 


The  anhydride,  which  the  author  calls  a-naphtholsultone- 
sulphonic  acid,  does  not  yield  azo-colouring  matters  with 
diazo  compounds,  whilst  the  sulpharnidosulphonic  acid  pro- 
duces dyestuffs  of  remarkable  properties  when  combined 
with  diazo  compounds. 

The  isomeric  a-Naphtholdlsnlphonlc  acid  5 — ■ 
SO,H  OH 


SO3H 

can  be  converted  into  similar  compounds  ;  a  sultone  and  a 
sulpharnidosulphonic  acid  can  be  prepared  from  it.  The 
a-naphtholdisulphonic  acid  8  is  obtained  iu  the  following 
way :  On  nitratiou  of  naphthalene-a-sulphonic  acid  two 
nitro  compounds  (1,  5)  and  (1,  8)  are  formed,  which  on 
reduction  produce  two  amido  compounds.  The  1,  8  acid 
forms  a  comparatively  difficultly  soluble  sodium  salt,  by 
which  it  can  be  easily  isolated.  The  amido  compound  is 
then  either  converted  into  the  disulphonic  acid,  which  is 
diazotised  and  gradually  added  to  acidulated  boiling  water. 
After  neutralising  with  lime,  the  calcium  salt  is  converted 
in  the  usual  way  into  the  sodium  salt  of  the  a  uaphthol-  8- 
disulphonic   aeid.      Or   the    1,    8   amidosulphonic    acid    is 
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diazotised,  the  diazo  compound  boiled  with  water,  acidulated 
by  sulphuric  ncid.     In  iliis  way  the  naphtholsultone — 

Si )..— O 


\/ 

!s  obtained,  which,  on  sulphonation,  yields  the  sulphonic 
acid,  and  after  treatment  with  calcium  hydrate  and  sodium 
carbonate  the  sodium  salt. 

t-Naphthohultonesulphonie  acid,  C10Hs:<.q    \  ,s< ' .." 

is  obtained  by  adding  one  part  of  naphtholsultone  gradually 
id  s  parts  of  sulphuric  acid  containing  o  per  cent,  of  sulphur 
trioxide.  The  acid  requires  to  be  cooled.  After  about  an 
hour  tlie  mixture  is  poured  into  a  mixture  of  12  parts  of  ice 
and  1G  parts  of  a  saturated  solution  of  sodium  chloride, 
care  being  taken  to  stir  well  and  to  cool  the  containing 
vessel.  The  sodium  salt  of  naphtholsultonesulphonic 
acid — 

-O 


oH5<( 


.(S03Na)  +  3H20 


SO., 


is  precipitated  and  can  be  purified  by  recrystillisation.  It 
forms  thin  plates  and  is  much  easier  soluble  in  water  than 
its  e-isomeride. 

The  following  table  illustrates  the  differences  between 
the  sodium  sails  of  the  naphtholsultonesulphonic  acid  8, 
and  the  a-naphthol-5-disulphonic  acid  : — 


Sodium  Salt  of. 


Formula   

Solubility  in  11.0 

Ferric  cbloride 
produces 

Solubility     of 

linritini  salt  in 
11,11 

Ammonia   pin- ; 
duces i 

D.azo-coni- 
pounds  product 


5-Naphtholsultonesul- 

plionic  Acid. 


5-Naphtholdisul- 

phonie  Acid. 


C,0H5(0S  '«S03Na+ S  H20.  C,0H6(OH)(SO,Na)». 
Comparatively  small.        Very  soluble  in  H20. 


No  colouration. 

Very  great. 
Sulphamidosulphonic  acid 

No  azo  colour. 


Blue  colourntkin. 


Very  slight. 

(  No  sulpjianiidosul- 
t,        phonic  acid. 


Azo  colours. 


The  sodium  salt  of  naphtholsultonesulphonic  acid  can  be 
easily  converted  by  the  action  of  caustic  alkalis,  carbonates, 
calcium  hydrate,  by  boiling  with  water  or  by  boiling  with 
water  containing  5  per  cent,  of  sulphuric  acid  into  salts  of 
the  naphtholdisulphonie  acid,  or  into  the  free  acid.  On 
treatment  of  the  disulphonic  acid  with  concentrated  sulphuric 
ncid  at  100°  C.  the  sultonesulphonic  acid  is  reformed. 

S-Naphtholsulphamidosulphonic  acid — 
C10Hs(OH)SO3H(SO3NH,) 

is  obtained  from  the  sodium  salt  of  the  before-described 
compound  by  mixing  it  with  a  concentrated  solution  of 
ammonia.  An  ammonia  sodium  salt  is  formed,  and  hydro- 
chloric acid  precipitates  from  its  concentrated  solution  the 
sodium  salt  of  8-naphtholsulphamidosulphonic  acid. 

The  azo  colouring  matters  obtained  from  this  compound 
are  very  much  like  those  obtained  from  its  e-isomeride,  but 
totally  different  from  the  derivatives  prepared  from  the 
corresponding  disulphonic  acids.  They  are  much  bluer,  as 
a  rule  less  soluble  in  water,  and  most  of  them  crystallise 
well.  Their  formula  is  KN  :  NC,0H4(OH)(SO3H)(SO,NH.,). 
The  combination  with  aniline  forms  a  bluish-orange,  with 
xylidine  a  blue-scarlet,  with  o-naphthylamine  a  claret-red, 
and  with  benzidine  a  blue-violet.  The  reduction  of  the 
aniline  derivative  proceeds  according  to  the  following 
equations  : — 
l  „lli.\:\('lllH1C011)(S(i:,II)(.SO_,XH,)  +  4H+  HjO  = 
C,H,NHS  +  HsNC10H4(OH)(SO3H)s  +  NH, 


Action  of  Alkalis  on  the  Colouring  Matters  obtained 
from  tin-  Sulphamidosulphonic  Acid. — On  boiling  for  a 
short  lime  the  bluish-red  solution  of  the  colouring  matter 
produced  by  the  action  of  diazoxylene  on  naphtholsulph- 
amidosulphonie  acid  with  an  alkali  or  an  alkaline  carbonate, 
the  colour  of  the  solution  changes  to  a  light  reddish 
yellow.  Other  colouring  matters  obtained  from  these 
sulphamidosulphonic  acids  show  a  similar  reaction.  New 
products  have  been  formed,  which,  however,  still  contain 
the  nitrogen  atom  of  the  sulphamido  group.  They  dye 
wool  from  an  acid  bath  much  bluer  than  tin-  original 
colouring  matters,  and  the  combination  with  aniline  i  after 
treatment  with  boiling  alkali)  is  a  bluish  -  scarlet,  with 
m- xylidine  a  cochineal,  with  o-naphthylamine  a  reddish- 
violet,  and  with  benzidine  a  steel-blue.  On  reduction  of 
the  xylidine  colouring  matter,  xylidine  and  a  compound, 
C,0H6N2SjOs  +  HjO.is  formed.  The  latter,  which  forms 
small  Deedles,  is  probably — 

SI  l,-XH 

NHa 

,N/S(iJH 

The  intra-molecular  anhydride  of  an  o-naphthvlenediuniinc- 
disulphonic  acid.  It  can  be  converted  into  o-naphthylene- 
diamine,  which  produces  an  azinewith  phenanthrenequinone. 
The  action  of  alkalis  on  the  colouring  matters  obtained  from 
sulphamidosulphonic  acid  is  probably  expressed  by  the 
equation — 

(SO..XH,)  on 

S  X:XK 


SO,  Ml 


S(  )3Na 


\/\y 


si  i  Na 


4     11.11 


Col, 


outing 


Action   of  Concentrated  Sulphuric   Acid    on 
Matters    Obtained  from   a-Naphtholsulphamidosulphonic 

Acids. — Concentrated  sulphuric  acid  dissolves  these  colour- 
ing matters  with  a  certain  colour  which,  however,  soon 
changes.  In  some  instances  colouring  matters  are  formed 
identical  with  the  products  obtained  from  the  corresponding 
s-naphtholdisulphonic  acid ;  in  other  cases  more  complicated 
products  are  the  result  of  this  reaction. — A.  L. 


On  Viphenyl  liases.    E.  Noelting  and  I'.  Werner.     lier.  23, 
3252  —3266. 

Only  diparadiamido  derivatives  such  as  diphenyl  benzidine, 
ortbo-tolidine,  &c.  are  capable  of  yielding  substantive  cotton 
dyes  when  diazotised  and  combined  with,  phenols,  amines, 
or  their  derivatives.  Diphenyline,  the  by-product  in  the 
preparation  of  benzidine,  which  has  an  unsvnnuetrical 
constitution,  fails  to  give  substantive  dyes,  and  the  authors 
have  prepared  a  considerable  number  of  derivatives  of 
diphenyline  and  substances  of  analogous  constitution  to 
ascertain  whether  they  all  resemble  diphenyline  iu  not 
giving  those  dyes. 

Dilolyline  is  a  by-product  in  the  preparation  of  ordinary 
tolidine.  It  is  contained  in  the  mother-liquors  of  the 
hydrochloride  of  the  latter  base.  The  sulphate  is  readily 
soluble  in  water,  and  the  salts  of  the  new  base  also  differ 
from  those  of  ortbotolidine  in  being  coloured  by  bromine 
water  first  a  dirty  green,  which  changes  to  a  red-violet.  It 
gives  no  substantive  dye. 

Bromo-  and  Iododiphenyline  are  obtained  by  first   pre 

lulling  the  parabromo-  or  iodo-azobenzene  from  amidoazo 
benzene  by  Sandmeyer's  method  and  reducing  the  alcoholic 
Solutions  of  the  azo  compounds  with  stannous  chloride. 
These  diphenyline  derivatives  give  azo  dyes,  which  hardly 
have  any  affinity  for  unmordanted  cotton. 

When  niela-iodohydrazobenzene  is  dissolved  in  hot 
concentrated  hydrochloric  acid,  iodine  separates  as  will  as 
considerable  quantities  of  benzidine. 

Bj  reducing  azobenzeneparasulphonic  acid  with  sulphu- 
retted hydrogen  in  amnioniaeal  solution,  Griess  obtained  a 
benzidine  Bulphonic  acid.    This  acid,  however,  is  actually 
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hydrazobenzene  sulphonic  acid.  It  cannot  exist  in  the  free 
state,  as  on  adding  hydrochloric  acid  to  its  salts,  benzidine 
sulphate  separates  out. 

Diphenyl  bases   from    Hydroxyazo   Derivatives. — The 

ethylie  ether  of  hydroxya/.obenzeneeau  be  converted  into  an 
ethoxydiphenyl  base  by  stannous  chloride  and  acid.  The 
base  yields  no  substantive  dyes,  and  probably  has  an 
analogous  constitution  to  dipheuyline. 

The  preparation  of  orthotolyl-azophenol  and  orthotolyl- 

disazopkenol  is  described,  the  former  by  the  action  of  one 
molecule,  the  latter  of  two  molecules  of  diazo-orthotolyl- 
chloride  on  an  alkaline  solution  of  phenol.  The  former  is 
converted  into  the  ethyl  ether,  which  on  reduction  with 
SuCh,  in  alcoholic  solution  yields  a  diphenyl  base,  colours 
from  which  do  not  dye  unmordantcd  cotton.  The  corre- 
sponding paratolyl-azophenetol  derivatives  is  similarly 
prepared,  from  which  the  hydrazo  compound  is  readily 
obtained.  This,  however,  instead  of  being  converted  by 
acids  into  a  diphenyl  derivative  is  split  up  into  an  azo 
compound  and  nionamiues.  The  following  substances  are 
also  described  : — ■ 

Phenylazo-orthoeresetol,  its  hydrazo  derivative  orthotolyl- 
azo-orthocresol,  orthotolylhydrazo-orthocresetol,  orthotolyl- 
disazo-orthocresol  and  its  ethyl  ether,  paratolylazo-ortho- 
cresol  and  the  ethyl  ether,  paratolylhydrazo-orthocresetol, 
paratolyldisazo-orthocresol  and  its  ethyl  ether. 

In  the  azo  derivatives  of  paracresol  the  para  position  is 
free.  By  reducing  the  ethers  of  these  bodies  in  acid  solution 
true  benzidine  derivatives  are  therefore  produced  which 
were  patented  by  Geigy  in  1887. 

Phenylazo-paracresetol  is  prepared  from  phenylazo- 
paracresol,  ethyl  bromide  and  sodium  ulcoholate  by  beating 
their  alcoholic  solutions.  By  reducing  in  amnioniacal  and 
alcoholic  solution  with  sulphuretted  hydrogen,  the  hydrazo 
compound  is  produced  which  with  acids  undergoes  a  change 
into  methylethoxybenzidine — 

l.         2.  5.  i. 

C6H4NH2CGHo(CH3)(OC=H.0(NH_,). 

This  base  is  capable  of  yielding  substantive  tetrazo  dyes 
which  have  almost  as  perfect  an  affinity  for  nnmordanted 
cotton  as  the  usual  benzidine  derivatives.  The  shade  in 
tlie  case  of  combination  with  o-naphthol-a-sulphonic  acid 
tends  towards  violet  as  compared  with  that  obtained  from 
the  corresponding  benzidine  compound. 

Orthotolylazo-paracresol,  the  eresetol  derivative,  and 
orthotolythydrazo-paracresetol  are  also  described.  From 
tiie  latter  dimethylethoxybenzidine  is  readily  prepared,  which 
yields  substantive  cotton  dyes. 

Paratolylhydrazo-paracresetol,  by  treatment  with  mineral 
acids  yields  a  diphenyl  derivative  which  has  an  analogous 
constitution  to  dipheuyline,  as  one  para  position  is  occupied 
in  the  azo  compound.  The  dyes  prepared  from  it  conse- 
quently have  hardly  any  affinity  for  cotton. — A.  K. 


iivido  group.  This  diamidocarbazol  is  not  identical  with 
the  one  obtained  by  the  "  Badische  Company  "  by  reduction 
of  diuitrocarbazol.  The  author  also  refers  to  the  nomen- 
clature of  substituted  benzidines. — A.  E. 


Synthesis  of  a  Diamidocarbazol  from  Benzidine.    K.  Tiiuber. 

Ber.  23,  3266—3269. 
Meta-ijiaxiidobenzidine,  when  heated  for  10  hours  with 
hydrochloric  acid  containing  18  per  cent,  of  HC1  from  180° — 
190°   is    converted   into   diamidocarbazol.   ammonia   being 
split  off.     This  new  compound,  which  has  the  composition — 


NH, 


Mi- 


ls best  separated  as  its  sulphate,  which  is  almost  insoluble 
even  in  boiling  water.  It  yields  strong  substantive  tetrazo 
dyes  for  cotton  of  shades  similar  to  those  derived  from 
benzidine,  and  in  this  respect  closely  resembles  benzidine 
sulphone  and  diamidodiphenyloxide,  which  only  differ  from 
diamidocarbazol   in   having  an   S03  or  O  in   place  of  the 


Monatsh.    H, 


Orcein.      K.   Zulkowski    and    K.    Peters. 
227—245. 

The  authors  have  submitted  pure  orcinol  to  the  action  of 
ammonia  and  air,  and  have  obtained  three  distinct  dye- 
products,  namely,  a,  orcein,  which  is  the  chief  product ;  b, 
a  yellow  dye ;  and  c,  a  dye  resembling  litmus.  The  two 
former  were  obtained  crystalline,  the  last  in  an  amorphous 
state.  The  same  products  are  also  obtained,  and  in  a 
much  shorter  time,  by  the  action  of  hydrogen  peroxide  and 
ammonia  on  orcinol.  The  first  reaction  is  conducted  as 
follows  : — A  solution  containing  50  grms.  of  orcinol,  200  cc. 
of  water,  and  200  cc.  of  ordinary  ammonia  solution  is  put 
into  a  capacious  flask,  the  mouth  of  which  is  then  covered 
with  a  beaker.  .V  granular  precipitate  is  gradually  formed, 
and  in  about  two  months  the  whole  has  become  of  a  thick 
consistency.  The  greater  part  of  the  ammonia  is  then 
driven  off  by  a  gentle  heat ;  the  product  is  cooled,  neutralised 
with  hydrochloric  acid  until  a  distinct  change  of  colour  is 
produced,  filtered,  and  washed  with  water.  The  precipitate 
contains  all  three  dyes,  and  the  reil  filtrate  contains  the 
yellow  dye  together  with  some  orcein ;  the  latter  is  concen- 
trated and  the  dyes  precipitated  by  the  addition  of  salt. 
The  separation  of  the  crude  product  into  its  constituents  is 
effected  by  extracting  first  with  ether  which  dissolves  the 
yellow  dye,  then  with  boiiing  alcohol  which  dissolves  the 
orcein,  the  residue  insoluble  in  spirit  being  the  litmus-like 
substance  mentioned.  To  obtain  pure  orcein  the  alcoholic 
solution  is  concentrated,  diluted  with  an  equal  bulk  of 
water,  and  set  aside  to  crystallise  ;  it  is  then  filtered  on  the 
pump  and  dried  in  vacuo  at  the  ordinary  temperature. 
Pure  crystallised  orcein  is  insoluble  in  hot  or  cold  water,  in 
ether,  benzene,  chloroform,  and  carbon  bisulphide,  but  is 
soluble  in  acetone,  acetic  acid,  and  alcohol ;  it  dyes  wool  a 
beautiful  amaranth  red,  its  dyeing  power  being  150 — 200 
times  greater  than  that  of  orseille  extract.  Its  composition 
agrees  with  the  formula  C';sH24N20-,  and  its  formation  may 
be  expressed  thus — ■ 

4  C;HsO;  +  2  JiHj  +60  =  CssHjiNjO,  +  7  IPO. 

The  yield  amounted  to  about  50  per  cent,  of  the  weight  of 
orcinol  taken. 

The  yellow  product  is  purified  by  crystallisation  from 
a  mixture  of  alcohol  and  water.  It  is  sparingly  soluble  in 
cold,  more  readily  in  hot  water,  the  best  solvent,  however, 
being  alcohol.  Its  solution  has  an  orange-yellow  colour, 
which  becomes  deep  violet  on  the  addition  of  ammonia  or 
caustic  alkali.  Its  formation  and  composition  are  indicated 
by  the  equation — 

3  C7H802  +  SH,  +  30  =  C21H19N05  +  4  H.O. 

The  third  substance  being  amorphous  and  insoluble  lias 
not  been  obtained  pure.  It  exhibits  a  green  metallic  lustre, 
dissolves  in  alkalis  to  a  deep  blue  solution  resembling 
litmus,  and,  like  the  latter,  the  blue  solution  changes  to  red 
on  the  addition  of  acid. 

The  same  three  products  appear  to  be  formed  when 
orcinol  is  oxidised  by  hydrogen  peroxide  in  the  place  of 
atmospheric  oxygen,  but  in  this  case  the  reaction  is 
complete  in  three  or  four  days.  The  proportions  employed 
in  this  case  were  orcinol  100  parts,  ammonia  solution  (22 
per  cent.)  200  parts,  and  hydrogen  peroxide  solution  (3  per 
cent.)  1,200  parts. 

An  attempt  to  prepare  a  substance  analogous  to  orcein 
by  the  action  of  ammonia  and  hydrogen  peroxide  on 
resorcinol  yielded  a  negative  result,  the  product  in  this  case 
bearing  more  resemblance  to  litmus  than  to  orcein.  A 
mixture  of  resorcinol  and  orcinol  in  molecular  proportions 
yielded  on  the  other  hand  a  substance  C.,,-,H;iJN20;,  which 
the   authors   call    reso-orcein,   and   which   is  analogous  to 
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orcein.  It  dissolves  readily  uvea  in  dilute  alcohol,  the 
solution  exhibiting  a  deep  magenta  colour  though  bluer 
than  orcein. 

A  number  of  other  dihydroxy-  and  trihydroxy-deiivatives 
of  benzene  was  likewise  examined  in  the  same  direction, 
but  no  satisfactory  results  were  obtained. — A.  K.  M. 


The  Preparation  of  Ultramarine.    .1.  Wunder.     Chem. 
Zeit.  14,  1119—1123. 

See  under  XII I.,  page  1137. 


Flavin  and  its  Preparation.     V.  II.  Soxhlct.     Chem. 
X,  it.  14,  1345—1346. 

See  tinder  VI.,  page  1125. 


On  the  Properties  of  the  Natural  Colouring  Matters  of 
Yellow  Silk  and  their  Analog;/  to  those  of  Vegetable 
Caroline.     K.Dubois.     Compt.  Renfl.  Ill,  482— 483. 

The  following  different  dyes  were  extracted  from  silk 
naturally  yellow.  (1.)  A  golden  yellow  colouring  matter 
soluble  in  potassium  carbonate  and  reprecipitated  by  acetic 
acid.  (2.)  Crystals  which  appear  yellowish-red  by  trans- 
mitted, and  brown  by  reflected  light.  (3.)  A  lemon- 
coloured  amorphous  body.  On  evaporating  its  alcoholic 
solution  granulur  masses  separate.  (4.)  Yellow  octahedral 
crystals  resembling  sulphur.  (5.)  A  dark  bluish-green 
pigment  in  minute  quantities  and  probably  crystallisable. 
Though  these  different  substances  were  not  obtained  in  a 
sufficiently  pure  state  to  draw  conclusions  as  to  their  com- 
position, the  author  observes  that  these  dyes  closely  resemble 
those  obtained  from  carotine. — A.  It. 


PATENTS. 


Improved  Manufacture  of  Azoxy aniline  and  of  Colouring 
Matters  derived  therefrom.  J.  Imray,  Loudon.  From 
"  I, a  Soeiete  Anonyine  des  Maticres  Colorantes  et 
Produits  Chimiques  de  St.  Denis,"  Paris,  France.  Eng. 
Pat.  20,219,  December  16,  1889.     id. 

If  p-nitro-ncetanilide,  melting  at  207°,  be  reduced  with 
zinc  powder  and  salt  in  an  aqueous  solution,  it  is  converted 
into  acet-azoxy-aniline  of  melting  point  275°.  This,  on 
treatment  with  hot  hydrochloric  acid,  yields  the  hydro- 
chloride of  azoxvanilitie  readily  soluble  in  hot  water  and 
nearly  insoluble  in  hydrochloric  acid.  The  base,  obtained 
from  the  solution  of  the  hydrochloride  by  the  addition  of 
an  alkali,  is  a  yellow  precipitate  insoluble  in  water  and 
crystallises  from  dilute  alcohol  in  small  needles  melting 
at  185".  Colouring  matters  are  obtained  by  diazotising  the 
base  and  combining  the  tctrazo-compound  with  a-naphthol- 
a-sulphonic  acid  or  /3-naphthol  disulpbonic  acid.  The  pro- 
ducts dye  UTimordanted  cotton  violet-red  and  bluish-violet 
respectively  from  an  alkaline  bath,  and  are  said  to  resist 
acids.— T.  A.  L. 


The  Production  of  a  Substituted  Mcta-JJiamiiit  and  of 
Colouring  Matters  derived  therefrom.  .1.  Imray,  London. 
From  "La  Soeiete  Anonyme  des  Maticres  Colorantes  et 
Produits  Chimiques  de  St.  Denis,"  Paris,  France.  Eng. 
Pat.  20,292,  December  17,  1889.     -id. 

By  beating  together  In  kilos,  of  cbloro-dinitro-benzenc, 
CeHaCl(N03)3[a:NOs:N02=  1:2:4]  with  7  kilos,  of 
m-amidodimethylaniline  on  the  water-bath,  dinitro-m-amido- 
dimethyldiphenylamine  is  obtained,  melting  at  136  and 
and  crystallising  from  alcohol  in  orange-coloured  lamina;. 
15  kilos,  of  this  product  are  then  heated  with  14  kilos,  of 
nitrosodimethylaniline  hydrochloride  in  an  alcoholic  or 
acetic  acid  solution.  A  colouring  matter  is  soon  formed  and 
is  precipitated  by  the   addition  of  salt.      It    is   purified  by 


roilissoh  ing  in  water  slightly  acidulated  with  hydrochloric 
acid  and  again  adding  salt,  when  it  forms  a  crystalline 
brownish-red  mass,  which  dyes  wool,  silk,  and  cotton 
mordanted  with  tannin,  violet  with  a  red  fluorescence, 
visible  in  the  case  of  cotton,  in  an  artificial  light.  The 
diuitro  condensation  product  may  also  be  reduced  with 
the  ordinary  reducing  agents,  yielding  products  which  are 
also  violet  colouring  matters. — T.  A.  L. 


Improvements  in  and  relating  to  the  Manufacture  of 
Colouring  Matters  suitable  for  Dyeing  and  Printing. 
J.  Y.  .Johnson,  Loudon.  From  "The  Badische  Anihn 
und  Soda  Fabrik,"  Ludwigshafen,  Germany.     Eng.  Pat. 

20,668,  December  23,  1889.     6<f. 

DlAMUOO-DIPHENYLENE  ketone  is  combined  with  hydroxyl- 
amine  forming  diatnido-diphenylene  ketoxime.  This  sub- 
stance, on  treatment  with  nitrous  acid,  yields  a  tctra/.o 
compound  which  combines  with  phenols,  amines,  their 
sulphonic  and  carboxylic  acids,  to  form  dyestuffs  capable 
of  dyeing  unmordanted  cotton  orange,  red,  brown,  purple 
or  blue.  The  diamido-dipbenylene  ketone  is  obtained  by 
mixing  one  kilo,  of  dinitro-diphenylene  ketone  with  It)  kilos. 
of  alcohol,  and  reducing  with  10  kilos,  of  sodium  sulphide 
( NajS  +  9  H.,0)  at  the  boiling  point  of  the  liquid.  The 
alcohol  is  then  distilled  off  and  the  residue  extracted  with 
dilute  hydrochloric  acid,  from  which  the  base  is  precipitated 
by  the  addition  of  sodium  carbonate.  To  produce  the 
ketoxime,  21  kilos,  of  diamido-diphenvlenc  ketone  are 
dissolved  hot  in  1,600  litres  of  water  and  35  kilos,  of 
hydrochloric  acid  of  sp.  gr.  1*11.  A  concentrated  aqueous 
solution  of  lo  kilos,  of  hydroxvlamine  hydrochloride  is  then 
added,  and  the  whole  allowed  to  cool  down.  About  63-."> 
kilos,  of  caustic  soda  lye  of  sp.gr.  1'38  are  next  added, 
and  the  temperature  of  the  solution  raised  to  about  70 
and  finally  boiled.  After  filtering,  the  new  base  is  carefully 
precipitated  by  adding  about  44  to  48  kilos,  of  hydrochloric 
acid.  The  product  is  employed  preferably  as  a  paste,  as 
unless  carefully  dried  at  a  low  temperature  it  is  liable  to 
undergo  decomposition.  In  place  of  hvdroxylainine  hydro- 
chloride its  sulphonic  acid  may  be  employed,  when  the 
same  prodnet  is  produced.  The  conversion  of  the  diamido 
body  into  its  tetrazo  compound  is  performed  in  the  usual 
manner,  and  the  latter  may  be  combined  with  two  molecules 
of  the  same  orof  different  phenols  or  amines,  &c. — T.  A.  L. 


Production  of  Compounds  of  the  Diphenylmethane  Croup 
and  the  Hosaniline  Series.  O.  Imray,  Loudon.  From 
"The  F'arbwerke  vormals  Meister,  Lucius  and  Pruning," 
Hocbst-on-tbe-Maine,  Germany.  Eng.  Pat.  20,678, 
December  23,  1889.     6d. 

When  formaldehyde  is  condensed  with  certain  aromatic 
amines,  there  are  formed  derivatives  of  dipbenyl-methane 
which  on  oxidation  in  presence  of  tin  aromatic  amine  yield 
colouring  matters  of  the  rosauiliue  series.  By  the  action  of 
formaldehyde  on  aniline,  anbydroformaldehyde  aniline 
C,-,HSN  =  CHS  is  produced.  50  parts  of  this  are  heated  with 
70  parts  of  aniline  hydrochloride  anil  an  excess  of  aniline  on 
a  water-hath  with  constant  agitation  when  the  mass  becomes 
semi-liquid.  After  about  12  hours  it  is  made  alkaline,  the 
eject  ss  of  aniline  distilled  oil'  with  steam  a i ii I  the  oil  remaining 

solidities  to  a  crystalline  mass  of  diauiidi>diphen\  luiethane 
which  can  he  purified  by  crystallisation  from  benzene  or 
water.  It  melts  at  87  .  Ilomologues  of  the  compound  are 
obtained  by  using  homologues  of  aniline.  All  these 
compounds  when  oxidised  together  with  tin  aromatic  amine 
ami  hydrochloric  acid  yield  colouring  matters  of  the  rosani- 
line  series  the  oxidising  agents  being,  uitro-benzene  0-  anil 
p-nitro-toluene,  nitro-xylene,  stilts  of  oxide  of  iron,  arsenic 
acid,  azol'eti/eiie  and  similiar  hoilics.  Formaldehyde  also 
combines  with  secondary  amines  such  as  diphenylamine, 
and  these  substances  on  oxidation  with  an  amine  yield 
substituted  rosanilines. — T.  A.  L. 
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Improvements  in  the  Manufacture  of  Raw  Materials  for 
Vyestuffs.  R.  J.  Friswell,  London.  Eng.  Pat.  39, 
January  1,  1890.     -Id. 

A  process  for  obtaining  oxyazotoluidine  from  azoxytolui- 
dine  melting  at  168°  (obtained  by  the  alkaline  reduction  of 
nitrotoluidine  melting  at  107°)  by  dissolving  it  in  sulphuric 
acid  of  sp.  gr.  1  •  84  and  allowing  the  mixture  to  stand  24  to 
140  hours  at  15°  to  60°  C.  By  the  addition  of  water  the 
oxyaxo  compound  is  precipitated  in  the  form  of  sulphate 
almost  insoluble  in  water,  and  as  an  amido  body  can  be 
used  tor  the  preparation  of  dvestuffs  in  the  usual  manner. 

— T.  A.  L. 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

On  Silk  Seer, iimi  In/  Bombyx  Mori.     It.  Dubois.     Compt. 

Bend.  HI,  20G— 207. 

See  under  XXIII.,  page  1163. 


The  Colouration  of  Silk  by  means  of  Coloured  Food  given 
to  Silkworms.     L.  Mane.     Compt.  Bend.  HI,  280—282. 

Villon  and  Blanehard  have  shown  that  by  giving  to  silk- 
worms coloured  food — especially  food  coloured  by  indigo 
and  madder — the  silk  of  the  resulting  cocoons  is  coloured 
accordingly.  The  experiments  of  the  author  show  that  this 
colouration  is  only  effected  when  the  colour  is  used  in  the 
form  of  a  powder,  and  is  due  to  the  colour  being  collected 
mechanically  by  the  viscous  material  surrounding  the 
threads  of  the  silk.  Soluble  and  readily  diffusible  colouring 
matters  such  as  magenta,  however,  whilst  they  are  capable  of 
being  absorbed  by  the  intestinal  epithelium  of  the  silkworm 
and  therebj-  colouring  the  secretive  organs,  do  not  colour 
the  products  of  secretion— i.e.  the  resulting  silk. — C.  A.  K. 


On  tin  Properties  of  the  Natural  Colouring  Matters  of 
)  eUow  Silk  and  their  Analogy  to  those  of  Vegetable 
<  'arotine.     R.  Dubois.     Compt.  Rend.  HI,  482—483. 

See  under  IV'.,  page  1124. 


VI.-DYEINQ,  CALICO  PKINTINQ,  PAPEK 
STAINING-,  AND  BLEACHING. 

Action  of  Aniline  on  Bleached  Cotton.     8.  Lipkowski. 
Chem.  Zeit.  14,  1203. 

Koechlix  first,  some  years  ago,  suggested  aniline  as  the 
cause  of  bleached  cotton  becoming  tinted  of  a  rose  colour 
on  lying  for  some  time  at  the  print  works. 

Aniline  itself,  however,  is  found  not  to  bring  about  the 
phenomenon  ;  only  after  a  considerable  time  is  bleached 
cotton  tinted  by  aniline  vapour,  and  then  the  colouration  is 
brownish.  But  if,  iustead  of  aniline,  a  mixture,  in  certain 
proportions,  of  aniline  salt,  sodium  chlorate,  copper  sulphide, 
or  a  hydrochloric  acid  solution  of  ammonium  vanadate  be 
employed,  then  after  a  period  of  from  18  to  24  hours  a 
rose  colouration  is  obtained  on  the  goods.  The  active 
principle  is  thus  not  aniline  itself,  but  its  chlorate  in  the 
successive  changes  which  this  latter  brings  about  under  the 
action  of  hydrochloric  acid,  heat,  light,  &c. 


Various  sorts  of  material  were  experimented  on,  and  it 
was  found  that  the  rose  colour  is  especially  developed  on 
cotton  from  India;  good  American  sorts  give  no  colouration 
after  24  hours,  and  take  only  a  faint  yellowish  tinge  after 
48  hours. 

The  bleaching  operations  are  not  without  effect  on  the 
intensity  of  the  colouration;  excessive  contact  with  chlorine 
water,  for  instance,  and  insufficient  washing,  leave  the  goods 
in  a  state  conducive  to  the  formation  of  the" colour. — T.  L.  B. 


Flavin  and  its  Preparation.  V.  H.  Soxhlet.  Chem. 
Zeit.  14,  1345—1346. 
Flavin  is  a  light  brownish  yellow  to  deep  orange  yellow- 
powder,  chiefly  used  for  obtaining  yellow  and  orange  shades 
on  wool.  It  is  also  employed  for  dyeing  vegetable  fibres  by 
using  alumina  mordants  in  conjunction  with  it.  The  dye  is 
almost  exclusively  made  in  America  by  extracting  quercitron 
bark  with  alkaline  aqueous  solutions  under  pressure.  The 
solutions  are  rendered  alkaline  either  by  the  addition  of  soda 
or  borax  or  ammonia.  After  .very  careful  filtration  of  t  lie 
extracts,  so  much  weak  acid,  preferably  a  mixture  of  hydro- 
chloric and  sulphuric  acids,  is  added  to  produce  complete 
saturation,  and  the  mixture  is  then  boiled.  By  this  treat- 
ment it  is  assumed  that  the  quercitrin  is  split  up  into 
quereetin  and  a  sweet  body,  possibly  isoduleite,  the  latter, 
along  with  the  tannin,  remaining  in  solution.  The  extract, 
after  treating  with  acid,  is  filtered  hot,  and  the  press  cakes 
dried  and  ground.  The  yield,  according  to  the  purity  of  the 
final  product,  varies  from  4 — 10  per  cent.  The  dye  should 
not  be  entirely  soluble  in  boiling  water ;  on  adding  alumi- 
nium sulphate  no  precipitate  should  be  produced,  but  the 
colour  of  the  solution  must  alter  to  bright  yellow.  Aqueous 
solutions  of  the  dye,  if  exposed  to  the  air  a  few  days,  lose 
their  tinctorial  power  entirely. 

By  the  action  of  strong  nitric  acid  flavin  is  converted  into 
a  much  stronger  dye,  but  of  a  different  shade. — A.  R. 


The  Fixation  of  Insoluble  Azo  Dyes  on  Cotton  Fibre  in 
Calico  Printing.  II.  Schmid.  Chem.  Zeit.  14  1406 — 
1407. 

It  is  well  known  that  up  to  the  present  time  it  lias  been 
found  impossible  to  render  cotton  fabrics  dyed  with  com- 
mercial azo  dyes,  such  as  Ponceaux,  Bordeaux,  &c,  fast 
towards  soap.  Most  of  these  colours  are  dissociated  from 
the  fibre  by  water  alone.  A  certain  improvement  was 
recently  effected  by  Koechlin,  who  employs  as  mordant  a 
mixture  of  several  oxides,  such  as  aluminium,  magnesium, 
and  zinc  oxides.  Still  the  dyes  fixed  by  this  means  are 
attacked  by  soap.  The  use  of  a  mordant  rendering  the  azo 
dyes  "  soap  fast "  would  certainly  be  preferable  to  any 
process  of  synthetically  producing  an  insoluble  non-sulpho- 
nated  dye  on  the  fibre  itself.  A  number  of  methods 
embod3'ing  the  latter  principle  have  been  patented  during 
the  last  10  years,  but  most  of  them  are  open  to  various 
drawbacks.  One  of  the  best  processes  which  has  stood  the 
test  of  practice  is  to  prepare  the  fabric  with  sodium 
/3-naphthoIate,  the  design  being  subsequently  printed  on  the 
material  by  means  of  a  thickened  solution  of  a  diazo  salt 
(such  as  diazotised  o-naphthylamine).  The  chief  objections 
to  the  method  are: — 1,  the  ease  with  which  the  diazo  salt 
decomposes  with  evolution  of  nitrogen;  2,  that  the  materia] 
prepared  with  sodium-/3-naphtholate  may  not  be  long  pre- 
served; and,  3,  that  the  printed  fabric  must  be  at  once 
finished  in  order  to  preserve  the  purity  of  the  whites. 

Nine  years  ago  the  author  devised  an  improved  process,  the 
details  of  which  have  only  now  been  published.  It  consists 
in  preparing  the  fabric  with  a  solution  of  sodium  nitrite, 
the  material  being  afterwards  printed  on  by  a  mixture  of  a 
naphthol,  au  amine,  and  acid.  For  example,  in  order  to 
produce  Xylidine  ponceau  (Ponceau  R.),  a  mixture  of 
25  parts  of  xylidine,  46  of  hydrochloric  acid  of  20  B.,  30  of 
jS-naphthol,  80  of  alcohol,  50  of  water,  and  250  of  gum 
solution,  is  employed  for  printing,  the  fabric  being  previously 
treated  with  a  solution  of  sodium  nitrite  containing  35  gnu-.. 
per  litre.     After  printing  the  colour   i<    developed    bj    an 
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ammoniacal  steam  bath  ;  or  the  latter  operation  may  be 
avoided  by  substituting  for  one-half  of  the  hydrochloric  acid 
in  the  recipe  given  below  an  equivalent  amount  of  some 
volatile  organic  acid.  Bright  reddish-orange  colours  of  con- 
siderable stability  are  obtained  by  the  above  process.  If 
the  xylidine  be  replaced  by  o-naplithylamine,  Garnet  and 
Bordeau  red  tones  are  obtained.  By  employing  various 
mixtures  of  xylidine  and  a-naphthylamine,  a  whole  range 
of  colours  from  orange  red  to  dark  red  may  be  produced. 

Recipe  for  Bordeaux. 

84  grnis.  of  a-iiaphtlivlamine. 
87  grms.  of  /9-naphthol. 
560  grms.  of  nitric  acid  at  36°  B. 
100  grms.  of  water. 
500  grms.  of  alcohol  of  90  per  cent. 
1,700  gnus,  of  gum  Senegal. 
Preparation  of  the  fabric  :  40 — 50  grms.  of  sodium  nitrite 
per  litre.— II.  T.  P. 


Diamine  Black  B.     Oesterr.  Woll-  u.  Leineu-   Ind.  1890, 
4G2. 

This  new  dycstuff  gives  shades  varying  from  grey  to  black, 
according  to  the  amount  used.  It  is  applied  on  cotton  in  a 
boiling  bath  containing  soda,  sodium  sulphate,  or  sodium 
phosphate.  The  shades  produced  are  fast  to  light  and  soap. 
In  common  with  other  dyes  of  the  benzidine  class,  Diamine 
black  possesses  the  property  of  itself  acting  as  a  mordant 
for  basic  dyes,  such  as  Safranine,  Thioflavine,  &c,  and  may, 
therefore,  be  usefully  employed  for  producing  compound 
shades  with  the  latter  class  of  dyes,  as  well  as  for  darkening 
shades  produced  with  other  substantive  colouring  matters. 

Silk  is  dyed  with  Diamine  black  under  the  addition  of 
acetic  acid  to  the  dye-bath.  The  cotton  portion  of  mixed 
goods  composed  of  silk  and  cotton  is  alone  dyed  when  an 
addition  of  soap  is  made  to  the  dye-bath  ;  the  silk  may  be 
afterwards  dyed  another  colour. — E.  B. 


Diamond  Black.  Chem.  Zeit.  Rep.  1890,  165. 
Diamond  Black  may  be  dyed  on  wool  in  two  ways  :  first, 
after  mordanting  with  potassium  bichromate  and  oxalic  acid, 
when  the  dyestuff  (1 — 2  per  cent.)  is  applied  along  with 
2  per  cent,  of  acetic  acid  in  the  dye-bath;  or  second,  in  a 
single-bath  containing  5  per  cent,  of  nitrate  of  iron.  The 
colour  is  developed  on  the  temperature  of  the  bath 
approaching  boiling. 

This  dyestuff  may  be  used  in  conjunction  with  other 
members  of  the  alizarin  group  to  produce  compound  shades. 
The  shades  it  yields  are  extremely  fast  to  acids,  light, 
stoving,  and  milling.  Silk  and  gloria-fabrics  are  dyed  like 
wool.— E.  B. 


Rubramine.     Chem.  Zeit.  Hep.  1890,  1C5. 
Tins  basic  dye  yields  fine  red  shades  on  cotton  mordanted 
with    tannic    acid,    but  also    dyes    unmordanted    cotton    if 
sodium   acetate  be  added  to  the  dye-bath.      Wool  and  silk 
are  dyed  in  a  neutral  or  faintly  acid  bath. — E.  li. 


'/'he   Production   of  Azo-Dyes  on    Cotton   Piece-Goods. 

H.  Koechlin  and  G.  Galland.     Agenda  du  Chimiste,  1890. 
The    cloth   is    padded   with    a   solutiou   of    25    grms.   of 
3-naphthol  and  25  grins,  of  caustic  soda  at  38°  B.  per  litre 
of  water,  then  dried  by  hot  air  and  passed  for  half-a-minuto 
into  one  of  the  following  developing  baths  : — 

For  Pale  Orange-Yellow. — 12'5  grms.  of  aniline, 
25  grms.  of  hydrochloric  acid,  and  250  cc.  of  water  are 
mixed,  and  then  there  is  added  a  mixture  of  9' 5  grms.  of 
sodium  nitrite,  250  grms.  of  ice,  and  250  ee.  of  water,  and 
finally  a  solution  of  loo  grms.  of  sodium  acetate  in  250ec. 
of   Hater. 


For  other  colours  the  aniline  in  the  above  recipe  is 
replaced  by  other  amido  compounds,  and  the  quantity  of 
sodium  nitrite  is  modified  as  below : — 

Orange. — 12*5  grms.  of  p-toluidine,  8-5  grms.  of  sodium 
nitrite. 

Orange-Red. — 10  grms.  of  p-nitraniline,  5*5  grms.  of 
sodium  nitrite. 

Scarlet. — 12-5  grms.  of  xylidine,  7  grms.  of  sodium 
nitrite. 

Bed. — 10  grms.  of  /3-naphthylamine,  6  grms.  of  sodium 
nitrite,  and  50  grms.  of  sodium  acetate. 

Deep  Bed. — 10  grms.  of  amidoazobenzene,  5  grms.  of 
sodium  nitrite. 

Dull  Bed. — 12  grms.  of  a-napbthylamiiie,  7-5  grms.  of 
sodium  nitrite. 

Chocolate. — 10  grms.  of  benzidine,  5  grms.  of  sodium 
nitrite. 

Purple. — 7-5  grms.  of  dianisidine  (sulphate),  3'25  grots. 
of  sodium  nitrite. 

Bose. — 10  grms.  of  naphthionic  acid,  G  grms.  of  sodium 
nitrite,  and  50  grms.  of  sodium  acetate. 

Blue. — 1  litre  of  10  per  cent,  solution  of  Safranine  and 
75  grms.  of  hydrochloric  acid  are  mixed  together,  and  there 
are  successively  added  to  the  same  a  solution  of  20  grms. 
of  sodium  nitrite  in  250  cc.  of  water,  mixed  with  250  grins. 
of  ice,  and  250  grms.  of  sodium  acetate  .li-~,,l\  cd  in  2  litres 
of  water. 

A  red  is  also  produced  by  preparing  the  cloth  with  the 
following  solution:  25  grms.  of  o-naphthol  and  30  guns, 
of  caustic  soda  at  38°  B.  per  litreof  water,  and,  after  diving, 
developing  in  a  bath  prepared  with  10  grms.  of  ^-naphthionic 
acid,  25  grms.  of  hydrochloric  acid,  and  250  cc.  of  water, 
to  which  are  added  in  succession  sodium  nitrite  (quantity 
not  given  in  original)  dissolved  in  250  ee.  of  water  and 
mixed  with  250  grms.  of  ice,  and  100  grms.  of  sodium 
acetate  dissolved  in  250  cc.  of  water. 

The  reds  obtained  with  p-nitraniline  and  /3-naphthylamine 
may  be  darkened  by  boiling  with  a  solution  of  copper 
sulphate  containing  2  grms.  of  the  salt  per  litre. 

In  calico-printing  the  cloth  is  prepared  with  the  alkaline 
naphthol  solution,  dried  and  printed  with  one  or  more 
of  the  diazo-derivatives  prepared  as  above  and  suitably 
thickened,  or  a  resist-colour  containing  GOO— 800  grms.  of 
stannous  chloride  per  litre  of  gum-solution  may  be  first 
printed  and  the  diazo-mixture  padded  over  it. — E.  li. 


Use  of  Nitroso-Compounds  in  Dyeing  and  Printing. 
G.  Ulrich.  Mittheil.  des  k.k.  Gew. -Museums,  1890, 
47—59. 

Until  quite  recently  the  only  uitroso-compounds  finding 
employment  for  dyeing  and  printing  were  Naphthol  green 
11  (ferrous  salt  of  nitroso-j8-naphtliolinonosulphonic  acid  )  and 
Kesorciuol  green  (dinitrosoresorcinol).  Latterly,  however, 
several  other  nitroso-derivatives  have  been  introduced,  as] 
for  example,  the  Gambines  R  and  V  (/3-nitroso-o-naphthol 
and  a-rutroso-jS-naphthol),  nitrososalicylic  acid,  dinitroso- 
naphthoresorciiiol,  and  o-naphthoquinonoxim  ;  in  fact,  as 
Kostaneeki  shows,  all  ortho-quinonoxiins  and  their  substitu- 
tion derivatives  have  colouring  power. 

Naphthol  green  B.  comes  into  commerce  as  a  dark 
green  powder.  Its  aqueous  solution  gives  the  following 
reactions  :  Stannous  chloride,  acidulated  with  hydrochloric 
acid,  decomposes  it  in  the  cold ;  oxidising  agents,  such  as 
chromic  aeid,  readily  destroy  it,  even  copper  sulphate  at 
the  boil  affecting  it  injuriously.  It  dissolves  in  strong 
sulphuric  acid,  with  a  yellow  colour.  On  the  fibre  it  shows, 
at  a  high  temperature,  little  resistance  to  acids.  In  spite  of 
this  fact,  most  treatises  on  dyeing  recommend  the  addition 
of  acid  to  the  dye-bath.  The  waste  of  colouring  matter  due 
to  this  cause  is  of  little  moment  in  the  case  of  dark  shades, 
but  it  is  otherwise  when  pale  shades  are  being  dyed,  with 
which  the  effect  of  a  slight  variation  in  the  proportion  of 
acid  added  to  the  bath  is  readily  seen.  In  consequence  of 
this,  the  author  has  sought  to  modify  the  method  of  dyeing. 
Tin- following  is  a  summary  of  the  results  of  experiments 
made  with  this  object : — 

1.  The  colouring  power  of  the  dissolved  dyestuff  is 
quickly  reduced,  probably  owing  to  oxidation,  this  action 
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being  accelerated  by  tbe  presence  of  acid  and  by  heating. 
Experimenting  with  additions  of  various  proportions  of 
sulphuric  acid,  it  was  found  that  the  quantity  of  this  acid 
required  for  the  decomposition  of  the  dyestuff  at  a  given 
temperature,  varied  inversely  as  the  duration  of  action  ; 
thus,  the  addition  of  1  •  166  grms.  of  sulphuric  acid,  diluted 
with  water  (10  grms.  at  66'  15.  per  litre)  to  a  litre  of  dye 
solution  containing  0'166  grm.  of  dyestuff,  and  maintained 
at  the  boil,  effected  its  decolouration  in  three  seconds, 
whilst  0-266  grin,  of  sulphuric  acid  (diluted  at  the  same 
rate)  added  to  another  similar  portion  of  the  dye  solution, 
had  to  be  boiled  60  seconds  with  it  to  produce  the  same 
effect.  The  proportion  of  acid,  however,  required  for 
decomposing  the  dyestuff  at  a  given  temperature  is  not 
constant,  varying  with  the  strength  of  solution  of  the  latter. 
033  grm.  of  sulphuric  acid  decomposed  a  litre  of  dye 
solution  containing  0'016  grm.  of  dyestuff,  and  0'366  grm. 
of  the  same  acid  sufficed  to  decompose  a  litre  of  dye  solution 
10  times  as  strong,  the  temperature  in  each  case  being  80°. 

2.  1'nder  otherwise  similar  conditions,  acetic  acid  acts 
injuriously  at  temperatures  20°  higher  than  does  sulphuric 
acid. 

3.  The  addition  of  sodium  sulphate  in  moderate  amount 
rai>es  the  stability  of  the  dyestuff  at  temperatures  of  80° 
upwards. 

4.  Addition  of  ferrous  sulphate  tends  to  preserve  the  dye 
at  temperatures  below  80°.     Ferric  salts  act  injuriously. 

5.  Acetic  acid  in  the  presence  of  ferrous  and  sodium 
sulphates  acts  less  destructively  than  sulphuric  acid  under 
the  same  conditions. 

From  further  experiments  it  was  ascertained  that  the 
best  temperature  for  dyeing  with  this  colouring  matter  was 
about  80°,  and  that  the  most  suitable  proportions  of 
assistants  for  0-5  part  of  dyestuff  were  10  parts  of  Glauber's 
salt,  10  parts  of  ferrous  sulphate,  and  two  parts  of  sulphuric, 
or  four  parts  of  acetic  acid. 

Copper  or  tin  dye-baths  cannot  be  used,  as  these  metals 
are  attacked.  In  view  'of  these  objections  and  difficulties, 
the  author  considers  it  preferable  to  first  mordant  the 
woollen  material,  and  then  to  rinse  and  dye  it  in  a  separate 
bath,  to  which  sodium  acetate  is  added. 

Nitroso  -  fi  -  naphthol.  —  The  author  recommends  the 
following  method  of  dyeing  cotton  with  this  colouring 
matter :  the  material  is  impregnated  with  an  alkaline 
solution  of  the  colouring  matter,  prepared  by  dissolving 
5  parts  of  nitroso-/3-naphthol  and  5  parts  of  caustic  soda  i 
(80  per  cent.)  in  90  parts  of  water  ;  after  "  hanging,"  the  ] 
material  is  worked  in  or  passed  through  a  fixing-bath 
corresponding  to  the  shade  desired,  and  composed  of :  for 
olive-green,  a  5  per  cent,  solution  of  ferrous  sulphate  ;  for 
chocolate,  a  2  per  cent,  solution  of  cobalt  sulphate  ;  for 
(•range-yellow,  a  2  per  cent,  solution  cf  nickel  sulphate. 
The  goods  may  then  be  rinsed,  dried,  and  finished. 

The  colour  oti  the  iron  mordant  is  not  fast  to  soap  or 
dilute  acid ;  those  on  the  nickel  and  cobalt  mordants  arc 
satisfactory  in  these  respects. 

The  above  method  is  applicable  to  printing  ;  5  parts  of 
nitroso-j8-naphthol  and  5  parts  of  caustic  soda  (80  percent.) 
are  dissolved  in  30  parts  of  water,  thickened  with  60  parts 
of  dextrin  solution  (30  parts  of  dextrin  in  30  parts  of 
water),  printed  on,  the  cloth  dried  at  a  low  temperature, 
and  passed  through  one  of  the  above-mentioned  tixing-baths 
to  develop  the  colour. 

Nitrosophenol  was  experimented  with,  but  no  results  of 
importance  obtained. 

Dinitrosoresorcinol  (Syn.  Fast  myrtle,  Resorcinol  green, 
Alsace  green). — Excellent  results  are  obtained  with  this 
colouring  matter  by  the  method  described  for  nitroso-/8- 
naphthol.  For  pale  shades,  the  cotton  material  is  prepared 
in  a  solution  of  10  parts  of  the  dyestuff  in  10  parts  of 
caustic  soda  (80  per  cent.)  and  980  parts  of  water.  For 
dark  shades  a  solution  five  times  as  strong  is  used. 

The  colours  are  produced  by  passing  the  material  so 
prepared  through  one  of  the  following  solutions  :  for  dark 
blue-green,  10  per  cent,  solution  of  ferrous  sulphate  ;  for 
chocolate,  5  percent,  solution  of  cobalt  sulphate ;  for  yellow- 
brown,  5  per  cent,  solution  of  nickel  sulphate.  The  shades 
are  similar  to  those  yielded  by  nitroso-/3-naphthol   but  for 


equal  amounts  of  dyestuff,  much  more  intense.  The  cobalt 
and  nickel  colours  are  absolutely  fast  to  soap;  the  iron 
colour  is  not  perfectly  fast,  but  faster  than  when  produced 
by  the  customary  method.  The  ordinary  method  of  dyeing 
with  this  colouring-matter  also  labours  under  the  disad- 
vantage that  some  of  the  colouring  matter  is  wasted,  being 
decomposed  at  the  high  temperature  of  the  bath. 

For  printing,  5  parts  of  dinitrosoresorcinol  are  dissolved, 
by  the  aid  of  an  equal  weight  of  caustic  soda  (80  per  cent.)  in 
30  parts  of  water  and  mixed  with  a  thickening  composed  of 
30  parts  of  dextrin  and  30  parts  of  water.  The  thickened 
mixture  is  printed  and  the  colour-lakes  produced  as  above 
described.  This  standard  colour  mixture,  when  reduced 
1  :  15  to  1  :  63  and  fixed  by  cobalt,  yields  delicate  brownish 
tints,  which  may  well  replace  the  more  expensive  similar 
shades  obtained  with  alizarin-orange. 

Nitrososalicylic  Acid. — Dye  tests  were  made  with  a  crude 
specimen  of  this  compound  prepared  by  adding  sodium 
nitrite  to  an  acidulated  solution  of  sodium  salicylate.  No 
results  of  any  value  were  obtained  ;  ferric  salts  yield  myrtle, 
and  ferrous  salts  brown  shades,  by  the  above-described 
alkaline  method,  but  only  the  latter  are  even  moderately- 
fast  to  soap.  As  the  tests,  however,  were  made  with  an 
impure  product,  they  cannot  be  accepted  as  conclusive. 

— E.  I!. 


VII.-ACIDS.  ALKALIS,  AND  SALTS. 

A  Double  Salt  of  Ditliionic  Acid.     G.  Bodlander.     Chem. 

Zeit.  14,  1H0. 
The  author  has  succeeded  in  preparing  a  double  salt  of 
ditliionic  acid  containing  barium  and  rubidium  according  to 
the  following  formula  : — BaRb4(S2O0)3,  IT.O.  This  com- 
pound crystallises  in  bunches  of  extremely  small  white 
needles,  which  polarise  light ;  its  solubility  in  water  at  15° 
being  10-34  per  cent. 

The  formation  of  this  double  salt  is  of  interest,  as  Kolbe 
(J.  prakt.  Chem.  [2],  19,  4Sj)  has  asserted  that  ditliionic 
acid  is  monobasic,  its  true  formula  being  H8()3.  Fock 
(Zeits.  f.  Krvstallogr.  14,  361)  has  described  a  dithionate 
of  ammonium  and  aluminium  having  the  formula — 

A12(S206)3>  (SH,,)AOt,  27  IU  ), 

but  other  attempts  to  prepare  similar  compounds  appear  to 
have  been  unsuccessful. — F.  H.  L. 


Hydrated  Neutral  Aluminium  Sulphate  f  Analysis  oj  a 
Natural  Product.  P.  Marguerite  Delacharlonny.  Compt. 
Fend.  HI,  229—231. 
The  author  has  shown  that  the  formula  of  hydrated 
neutral  aluminium  sulphate  is  A1_.(S( )A),.  16  H,,(  I,  and  not 
A1,(SU4)3. 18  H;0  as  formerly  supposed.  Further  he  lias 
examined  two  samples  of  a  naturally  occurring  neutral 
aluminium  sulphate,  both  of  them  beautifully  crystalline, 
with  the  result  that  their  composition  also  corresponds  to 
the  formula  A1.,(S04)3.16  H„0.  This  body,  like  that 
prepared  in  the  laboratory,  is  characterised  by  a  tendency 
to  lose  water.  The  naturally  occurring  product  was 
embedded  in  a  matrix  of  a  basic  sulphate  of  aluminium 
which  had  resulted  from  the  decomposition  of  the  neutral 
salt.— C.  A.  K. 


Equilibrium  and  Reciprocal  Displacements  of  the  Volatile 

Alkalis.     Beithelot.     Compt.  Kend.  HI,  '289— 296. 
Tins  paper  is  only  of  theoretical  interest, — '!'.  I..  I'.. 
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The  Wilde  and   Reychler  Chlorine  Process.     Industries, 
December  5,  1890,  556. 

The  new  process  is  bused  on  tbe  decomposition  of 
hydrochloric  acid  in  the  following  conditions:  —  When 
equivalent    weights    of    crystalline    magnesium    sulphate 

(MgS04  7  OH;,),  magnesium  chloride  (MgCL  6  OIL),  and 
manganese  chloride  (MnCL  4  OH.,)  are  heated  together,  they 
rirst  dissolve  in  their  water  of  crystallisation  and  then  give 
off  hydrochloric  acid  gas,  leaving  a  pink  hygroscopic 
mass  consisting  of  a  mixture  of  magnesium  sulphate, 
manganese  chloride,  and  magnesium  oxyehloride,  entirely 
free  from  water.  When  heated  to  dull  redness  in  a 
current  of  air  in  a  muffle,  this  mixture  evolves  a  further 
quantity  of  hydrochloric  acid  gas  and  chlorine,  and  leaves 
a  black  porous  residue  containing  magnesium  sulphate  and 
a  magnesium  manganite  of  the  composition  Mg3Mn:iOs. 
The  porous  lumps  formed  in  this  way  are  introduced  into 
an  earthenware  tube  surrounded  by  a  thin  iron  sheeting, 
and  are  heated  to  a  temperature  of  about  450°  C,  either 
directly  or  by  means  of  a  regenerative  furnace.  This  tube 
is  connected  with  two  iron  tubes,  through  one  of  which 
hydrochloric  acid  gas  is  led  after  it  has  been  treated  in  a 
separate  furnace,  and  through  the  other  a  current  of  air 
]  msses  which  has  also  been  heated  to  the  same  temperature. 
The  further  end  of  the  cylinder  has  also  a  tube  attached 
to  it  which  carries  off  the  chlorine  gas  produced  in  the 
cylinder  by  the  joint  action  of  the  air  and  hydrochloric  acid 
passing  over  the  heated  magnesium  manganite.  The  plant 
necessary  for  heating  the  gases  introduced  into  the  cylinder 
in  which  the  reaction  takes  place  has  no  special  form  ;  in 
fact,  any  plant  at  present  in  use  for  heating  the  air  of  a 
blast  furnace  can  be  used.  The  part  played  by  the 
magnesium  sulphate  in  the  reaction,  other  than  that  of 
preventing  the  fusion  of  the  mass,  and  thus  maintaining  its 
porous  nature,  is  not  known.  Apparently  the  change  that 
takes  place  consists  in  the  alternate  chlorination  and 
oxidation  of  the  magnesium  manganite.  These  changes 
may  be  theoretically  expressed  by  the  following  equations  : — 

(1)  Mg3Mn,Os  +  16  HO  =  3  MnCl,  +  3  MgCL  +  4  CI 
+  8  H20. 

(2)  3  MnCL  +  3  MgCL,  +  80=  Mg3Mn3Os  +  12  CI. 

In  practice,  however,  the  above  reactions  go  on  simul- 
taneously, and  the  hydrochloric  acid  gas  is  not  entirely 
decomposed,  there  always  being  a  small  percentage  of  this 
gas  in  the  gases  passing  out  of  the  cylinder  in  which  the 
reaction  takes  place.  The  authors  have  investigated  the 
conditions  under  which  the  maximum  yield  of  chlorine  is 
available,  and  have  found  that  it  not  only  varies  with  the 
temperature  of  the  reacting  compound,  but  depends  also 
on  the  relative  amounts  of  hydrochloric  acid  gas  and  air, 
and  the  rate  at  which  the  mixed  gases  pass  through  the 
cylinder. 

It  will  be  noticed  that  although  the  process  is  an 
alternating  one,  yet  chlorine  is  evolved  at  both  stages,  and 
that  therefore  the  method  may  be  considered  to  be  just  as 
continuous  as  the  Deacon  process.  The  Brin's  oxygen 
process,  as  now  worked,  offers  a  similar  example  of  two 
alternate  reactions  taking  place  apparently  at  the  same 
temperature.  It  may,  however,  be  found  more  economical 
to  employ  two  cylinders  so  heated  that  one  shall  be  in  the 
chlorinating  stage  while  the  other  is  in  the  oxidising  Stage, 
and  thus  secure  a  constant  rate  of  production  of  the 
chlorine  gas.  The  inventors  point  out  that  the  cost  of  fuel 
and  of  labour  is  less  than  in  the  Deacon  process,  and  the 
plant  is  much  simpler  than  that  used  by  the  Pechiney 
method.  The  manganite  is  found  not  to  require  renewal 
for  a  long  while,  and  then  only  a  little  is  needed  at  a  time, 
and  the  high  percentage  of  chlorine  in  the  gas  which  is 
evolved  renders  it  possible  to  prepare  directly  therefrom 
bleaching  powder  of  high  chlorine  content.  The  plant 
erected    at  MM.de    Xneycr  et   Cie.'s   works    has    now   been 

at  work  some  time,  and  has  proved  capable  of  continuously 
decomposing  76  per  cent,  of  the  hydrochloric  aoid  used,  and 
of  i  lie  remainder  four-fifths  have  been  recovered  and  utilised 
in  the  process. 


PATENTS. 

Improvements  in  the  Recovery  of  I  'hlorinefrom  the  Residual 
Liquors  of  i he  Ammonia-soda  Process,from  Solutions  of 

< 'allium  Chloride,  from  certain  Impure  Solutions  of 
Hdagnesic  ( 'hloride,  and  from  some  other  Industrial 
Residues.  F.  M.  I.yte,  London,  and  .1.  (i.  Tatters, 
Runcorn.     Eug.  Pat.  17,217,  October  30,  1889.     6(7. 

"Tin  object  of  this  invention  is  the  production  in  the  free 
state  of  the  whole  or  nearly  the  whole  of  the  chlorine  contained 
in  the  calcic  chloride  resulting  from  the  ammonia-soda 
process,  in  the  magnesie  chloride  contained  in  the  mother- 
liquors  of  salt  works  and  the  liquor  from  the  treatment  of 
carnnllite,  and  in  the  hydrochloric  acid  or  calcic  chloride 
from  the  Leblanc  or  Weldon  proeesses  respectively." 

The  process  depends  upon  the  production  of  anhydrous 
magnesium  oxyehloride,  of  varying  composition,  from 
anhydrous  ammonium  -  magnesium  double  chloride,  the 
chlorine  being  evolved  from  the  oxyehloride  in  the  ordinary- 
way  by  passing  over  it  air  or  oxygen  while  it  is  maintained 
at  a  suitable  temperature. 

In  treating  ammonia-soda  waste  liquors  the  two  following 
methods  of  working  are  described,  but  the  process  admits 
of  various  other  modifications.  The  liquor  which  remains 
after  distilling  off  the  ammonia  with  lime  in  the  ammonia 
soda  process  is  the  liquor  to  be  dealt  with.  It  consists 
chiefly  of  calcium  and  sodium  chlorides.  In  both  the 
methods  described  this  liquor  is  first  freed  from  sodium 
chloride,  and  this  is  effected  by  concentrating  it  until 
"on  cooling  to  ordinary  temperatures,  the  calcium  chloride 
it  contains  would  form  a  saturated  solution,  or  till  the 
boiling  point  rises  to  110°  C.  or  thereabouts."  During 
the  evaporation  most  of  the  sodium  chloride  is  deposited  and 
the  rest  separates  on  allowing  the  liquor  to  cool  and  repose. 
This  depends  upon  the  insolubility  of  sodium  chloride  at 
ordinary  temperatures  in  a  concentrated  solution  of  calcium 
chloride.  Potassium  chloride  may  be  separated  in  the 
same  way  but  not  quite  so  completely.  According  to  the  first 
mode  of  working  a  sufficient  quantity  of  soft  burnt  magnesia 
is  added  to  this  purified  calcium  chloride  solution,  and  it  is 
at  the  same  time  diluted  to  about  1  "-'I  15  sp.  gr.  at  15°  C. 
By  treatment  with  carbonic  acid  the  lime  is  then  precipitated 
and  a  solution  of  magnesium  chloride  obtained.  To  this  is 
added  sufficient  ammonium  chloride  (obtained  subsequently 
by  sublimation  from  the  anhydrous  double  ammonium 
magnesium  chloride)  to  form  ammonium  magnesium  chloride, 
and  the  solution  of  this  salt  is  then  evaporated  to  dryness 
and  desiccated.  On  heating  this  salt,  ammonium  chloride 
volatilises  and  is  used  for  making  a  fresh  batch  of  the 
double  salt,  and  anhydrous  magnesium  chloride  remains. 
This  is  fused  or  ground  and  mixed  with  a  sufficiency  of 
dry  magnesia  (left  from  a  previous  generation  of  chlorine) 
and  agglomerated  by  heating  in  a  closed  vessel,  forming 
anhydrous  magnesium  oxyehloride  which  may  be  broken  up 
and  used  for  generating  chlorine.  The  patentees  claim  that 
whereas  Pechiney  recovers  only  to- 14  per  cent,  of  the 
chlorine  contained  in  his  oxyehloride,  they  on  the  other  band 
obtain  about  60  per  cent,  of  the  chlorine  in  their  anhydrous 
oxyehloride,  and  that  they  avoid  the  cooling  of  the  furnace 
caused  by  the  evaporation  of  the  water  contained  in 
Pechiney's  oxyehloride. 

The  patentees  consider  the  second  mode  of  working 
the  most  important.  After  obtaining  the  calcium  chloride 
solution  free  from  sodium  chloride,  it  is  saturated  with 
ammonia  and  carbon  dioxide,  which  produces  a  solution 
of  ammonium  chloride  and  precipitates  the  lime  as  carbonate. 
The  solution  of  ammonium  chloride  is  then  mixed  with 
sufficient  magnesium  chloride  and  evaporated  to  dryness. 
The  dry  ammonium  magnesium  chloride  thus  formed  is  then 
heated  with  magnesia,  at  a  temperature  not  exceeding 
300°  ('.,  under  which  conditions  magnesium  chloride  is 
formed  and  ammonia  evolved  according  to  the  equation — 

Mg<  1.(M1,C1),  f  MgO       2  MgClj  +  2  NH,  +  HsO. 
On    subsequently    raising    the  temperature    to    400     ('.   or 
500  I '.  a  further  reaction  takes  place  between  tlie  magnesium 
chloride  and  the  water    formed    at    the    lower  temperature 
according  to  the  equation  — 

2  MgCLj  +  H,(  i  -  MgCL  *  MgO  +  2  IK  1. 
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Half  the  magnesium  chloride  being  decomposed  with 
the  formation  of  magnesia  and  evolution  of  hydrochloric 
acid.  "  By  this  second  heating,  if  the  fusing  point  of 
magnesium  chloride  he  attained,  the  magnesium  chloride 
and  magnesia  formed  will  agglomerate  entirely  into  an 
oxychloride,  varying  in  composition  according  to  the 
amount  of  magnesia  present."  This  oxychloride  may  then 
be  used  in  the  ordinary  way  to  generate  chlorine.  By  this 
mode  of  working,  therefore,  besides  the  production  of 
magnesium  oxychloride,  all  the  ammonia  used  in  the 
process  is  recovered,  and  may  be  used  for  again  saturating 
the  calcium  chloride  liquor,  and  also  the  hydrochloric  acid 
recovered  ma}-  be  passed  into  a  milk  of  magnesia,  forming 
magnesium  chloride,  to  be  again  used  for  mixing  with  the 
ammonium  chloride  solution  to  produce  the  double  chloride. 

The  heating  may  be  done  in  a  closed  iron  vessel  as,  pro- 
vided all  air  is  carefully  excluded,  no  chlorine  is  evolved,  and 
neither  anhydrous  hydrochloric  acid  nor  ammonia  has  any 
action  on  hot  iron.  A  small  excess  of  magnesia  and 
stirring  the  mixture  assists  the  operation. 

Ilntli  modes  of  working  may  be  applied  to  recover 
chlorine  from  the  hydrochloric  acid  of  the  Leblanc  process, 
and  from  the  calcium  chloride  from  the  Weldon  process, 
but  not  so  advantageously.  In  the  case  of  hydrochloric 
arid,  one  half  of  the  acid  taken  is  neutralised  with  ammonia 
and  the  other  half  with  magnesia  or  magnesite.  When 
clear  the  two  solutions  are  mixed,  forming  a  solution  of 
the  double  salt,  from  which  ammonia,  hydrochloric  arid, 
and  magnesium  oxychloride  can  be  obtained  successively,  as 
already  described.  The  oxychloride  yields  chlorine  and 
magnesia,  the  latter  of  which,  with  the  ammonia,  can  be 
again  used  for  saturating  hydrochloric  acid. 

In  treating  the  impure  magnesium  chloride  contained  in 
the  mother-liquors  of  salt  works  and  the  liquor  from  the 
treatment  of  carnallite,  the  whole  of  the  magnesium  contained 
in  the  liquors  as  magnesia  is  precipitated  by  the  addition 
of  lime.  The  resulting  solution  of  calcium  chloride  is  then 
freed  from  sodium  or  potassium  chloride  by  concentration, 
whilst  the  precipitated  magnesia  is  washed  free  from  sodium 
and  potassium  chlorides  and  returned  to  the  purified 
solutions  of  calcium  chloride,  which  is  then  diluted  and 
treated  with  carbon  dioxide.  This  throws  down  the  lime 
and  gives  a  pure  solution  of  magnesium  chloride,  as 
described  in  the  first  method  of  working,  or  the  pure 
calcium  chloride  solution  may  be  worked  according  to  the 
second  method  described  (see  following  abstract). — H.  S.  P. 


Improvements  in  the  Production  of  Hydrochloric  Acid 
from  certain  Industrial  Residues,  together  with  the 
Recovery  of  Sulphur  and  Oxide  of  Magnesium.  F.  M. 
Lyte,  Loudon,  and  J.  G.  Tatters,  Euncorn.  Eng.  Pat. 
17,218,  October  30,  1889.     6<i. 

Anhydrous  magnesium  chloride  or  oxychloride  is  produced 
from  the  waste  calcium  chloride  liquors  of  the  ammonia- 
soda  process,  according  to  the  method  described  in  Eng. 
Pat.  17,217  (preceding  abstract).  Sulphuretted  hydrogen 
is  also  produced  from  the  soda  waste  of  the  Leblanc  process 
as  follows  : — The  waste  "  is  to  be  mixed  with  water  until  it 
marks  about  50°  Tw.,  and  then  run  into  closed  iron  cylindrical 
vessels.  Carbonic  acid  is  then  pumped  through  it,  as  in 
Chance's  process."  The  sulphuretted  hydrogen,  together 
with  just  sufficient  air,  is  then  passed  over  magnesium 
chloride  or  oxychloride,  heated  to  600° — 800°  F.,  so  that 
the  decomposition  of  the  chloride  or  oxychloride  is  effected 
without  the  formation  of  sulphurous  acid  or  leaving  any 
sulphuretted  hydrogen  unburat.  Gaseous  hydrochloric 
arid  and  sulphur  pass  over.  The  sulphur  is  condensed  in 
brick  chambers,  while  the  hydrochloric  acid  passes  on,  and 
may  be  either  used  in  the  gaseous  state  or  may  be  condensed 
in  the  usual  way. — II-  S.  1'. 


Improvements  in  and  Relating  to  Chemical  Fire-extinguish- 
ing Compounds.  C.  M.  Martin,  Washington,  U.S.A. 
Eng.  Pat.  17,517,  November  i,  1889.     id. 

The  compound  is  made  of  GO  lb.  of  sodium  chloride,  30  lb. 
of  "sodium  hyposulphate,"  G  lb.  of  sal-ammoniac,  2i  lb. 
of  magnesium  sulphate,  \  lb.  of  magnesium  chloride, 
^  lb.  of  calcium  oxide,  and  \  lb.  of  iron  oxide.  The  mixture 
is  "dissolved  in  water"  in  the  proportion  of  3  lb.  to  a 
gallon  of  water.  "  When  thrown  on  a  fire  it  at  ouee  emits 
sulphurous  acid  gas  in  combination  with  free  chlorine  and 
ammoniacal  lm^,  which  instantly  extinguishes  the  flames." 

— H.  S.  P. 


Improvements  in  the  Manufacture  of  Alum.  F.  M.  Spence 
and  I).  I).  Spence,  Manchester.  Ens.  Pat.  17,888, 
November  9,  1889.     Gd. 

The  inventors  use  the  following  plan  to  form  well 
crystallised  soda  alum,  a  body  much  harder  to  obtain  in 
this  condition  than  the  corresponding  ammonia  and  potash 
alums.  A  hot  highly-concentrated  solution  of  the  alum, 
produced  by  dissolving  in  alumino-ferric  sulphate  the  proper 
amount  of  salt  cake,  is  run  into  a  cold  concentrated  solution 
of  the  same  salt  in  the  proportion  of  two  to  one,  a  magma 
being  produced  upon  cooling.  This  is  thoroughly  stirred 
and  turned  over,  crystals  of  the  alum  being  gradually 
formed  which  may  now  be  readily  separated  by  known 
means  from  the  mother-liquors.  These  latter,  after  the 
removal  of  an  amount  containing  iron  equal  to  that 
introduced  by  the  hot  concentrated  solution,  constitute  the 
cold  concentrated  solution  already  mentioned. —  S.  G.  E. 


Improvements  in  the  Treatment  of  Copper  or  Cupreous 
Compounds  for  the  Production  of  Sulphate  of  Copper 
and  tin  Extraction  of  the  J'recions  Metals,  and  in. 
Apparatus  applicable  therefor.  T.  Haege,  Briton  Ferry, 
and  "  The  Cape  Copper  Company,  Limited."  Ewx.  Pat. 
18,297,  November  15,  1889.     8c/. 

See  under  X.,  page  1134. 


Improvements  in  or  connected  with  the  Manufacture  or 
Production  of  Ammoniacal  Salts.  E.  Bowen,  Swansea. 
Eng.  Pat.  18,356,  November  1G,  1889.     id. 

Instead  of  passing  steam  into  the  mixture  of  lime  and 
ammoniacal  liquor,  heated  air  is  blown  in.  It  is  found  that 
the  resulting  mixture  of  vapours  will  completely  precipitate 
the  iron  (ferrous)  in  solution  in  acids  such  as  sulphuric  or 
hydrochloric,  a  clear  solution  of  the  ammoniacal  salt  being 
obtained,  a  result  which  is  not  attained  by  the  usual 
method.  The  air  may  be  heated  by  the  waste  heat  derived 
from  the  ammonia  still. — S.  G.  E. 


Improvements  in  the  Manufacture  of  Hypophosphites. 
J.  A.  Kendall,  London.  Eng.  Pat.  20,392,  December  18, 
1889.     id. 

In  order  to  obtain  the  hypophosphites  of  various  metals  it 
has  been  found  to  be  more  advantageous  to  incorporate  char- 
coal with  the  phosphorus  before  the  addition  of  the  latter  to 
the  milk  of  lime  or  other  hydrate  used.  The  charcoal  or 
powdered  coke  is  made  into  a  thin  cream  with  water  and 
mixed  by  means  of  heat  and  agitation  with  the  phosphorus. 
When  cool  the  mixture  is  heated  with  the  desired  hydrate 
till  the  reaction  i-  complete. — S.  (i.  1!. 
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Improvements   in  obtaining    Chlorine.      W.   Donald,  Salt- 
coats.    F.Dg.  Pat.  5488,  April  11,  1890.     8rf. 

The  chlorine  is  generated  by  passing  hydrochloric  acid  pas 
into  a  mixture  of  nitric  acid  and  sulphuric  acid,  cooled  by 
cold  water  or  by  brine  at,  or  a  little  below,  the  freezing  point. 
The  chlorine  and  nitric  peroxide  thus  formed  then  pass 
into  another  vessel  containing  nitric  acid,  ami  a  second  stream 
of  hydrochloric  acid  gas  is  also  introduced  into  this  vessel. 
The  chlorine  is  finally  purified  by  passing  through  a  nitric 
acid  scrubber  and  by  washing  with  sulphuric  acid.  The 
nitrous  acid  formed  may  be  oxidised  in  any  well-known 
way,  either  in  separate  apparatus  or  by  introducing  air 
with  the  hydrochloric  acid,  or  with  the  mixture  of  chlorine 
and  nitric  peroxide. 

Drawings  of  a  suitable  apparatus  accompany  the  speci- 
fication,    (See also  this  Journal,  1887,  822  ;  and  1890,  389.) 

— H.  S.  P. 


Improvements    in    and     relating    to     the    Manufacture    of 
Carbonates  of  Alkalis  and  Acetone.     F.  \V.  A.Freriehs, 

St.  Louis,  U.S.A.     Eug.  Pat.  979:t,  June  24,  1890.     id. 

Calcium  acetate  is  mixed  with  potassium  sulphate  in 
equivalent  proportions  and  after  filtration  the  potassium 
acetate  formed  is  evaporated  to  dryness  and  destructively 
distilled  with  the  evolution  of  acetone,  potassium  carbonate 
remaining  behind  in  the  retort.  Barium  and  strontium 
acetates  and  sodium  sulphate  may  also  be  employed, 

-S.  G.  II. 


Process  for  obtaining  Chlorine  and  Bromine  by  the  Aid 
of  Electricity,  G.  Nahnsen,  Hanover,  Germany,  Eng. 
Pat,  11,699,  July  215,  1890.     id. 

See  under  XI-,  page  113G. 


VIII.-GLASS,  POTTERY, 
EARTHENWARE. 


AND 


The  Cause  of  the  Iridescence  of  Table  Glass.     A.  Jolles 
and  F.  Wallenstein.     Sprechsaal,  23,  685. 

The  iridescent  film  in  glass  is  partially  soluble  in  water, 
the  remainder  being  unattacked  by  hydrochloric  acid,  but 
\  ielding  easily  to  caustic  soda,  liothsolutionscontain  sodium, 
sulphuric  acid  and  carbonic  acid.  The  portion  insoluble 
in  acid  can  only  be  silica,  no  lime  being  found  even  by  the 
spectroscope.  The  film  exists  only  on  one  side  of  the  glass, 
and  must  be  formed  during  the  final  heating,  being  probably 
caused  by  the  sulphurous  acid  in  the  burning  gases,  which 
acts  on  the  surface  of  the  glass,  forming  sodium  sulphate 
and  silicate,  the  latter  being  subsequently  decomposed  into 
free  silica,  which  separates  out  in  the  amorphous  form. 

— F.  ILL. 


Note  on   the  Production  of  Kaolin.     A.  Simon.     ZeitS.   f. 
angew.  I  hem.  1890,  357 — 358. 

In  the  southern  part  of  the  Department  of  Allier,  France, 
granite,  the  felspar  of  which  has  been  decomposed,  to  a 
depth  of  about  35  metres,  by  atmospheric  influences,  into 
silicic  acid,  alkaline  silicates  and  aluminium  silicate  (kaolin  ). 
is  so  treated  with  running  water  that,  by  suitable  regulation 
of  the  flow  of  the  latter,  fine  quartz  sand,  mica,  &c.  are 
tir^t  separated,  the  watercontaining  the  suspended  "  kaolin  " 
passing  afterwards    into  vessels   in   which    the   pure    clay    is 

deposited.  The  water  is  drained  off  from  the  deposited 
kaolin,  which  is  transferred  in  a  moist  state  to  another 
vessel,  in  which  it  is  removed  to  the  drying  chamber.  Tne 
dried    kaolin    is    chiefly  used    in    porcelain,    crockery -ware, 


ultramarine  and  paper  factories.  When  it  is  required  for 
paper  manufacture,  a  little  methylene  blue,  or  the  like,  is 
added  in  aqueous  solution  to  the  water  in  tic-  settling  tanks, 

— E.  G.  C. 


On    the    Composition   of  Kaolin    Porcelains.       G.    Vogt, 
Hull.  Soc.  Cliitn.  (3),  4,  343—350. 

The  analysis  of  the  Chinese  porcelains  yields  results  which 
have  been  assumed  to  prove  that  their  composition  is  about 
as  follows  :  Kaolin,  50  per  cent. ;  felspar,  30  per  cent. ;  and 
quartz,  20  per  ceut.  The  author,  by  treating  with  sulphuric 
acid  some  of  the  actual  raw  materials  as  used  in  China,  has 
extracted  a  soluble  portion  which  agrees  in  the  amount  of 
its  components  practically  exactly  with  white  mica,  hoth 
containing  about  45-5  per  cent,  of  silica,  37*5  per  cent,  of 
alumina,  and  6'0pcr  cent,  of  water  of  combination,  together 
with  potash  and  soda.  In  F'rance  it  was  also  believed  that 
pegmatite  is  analogous  in  composition  to  the  Chinese 
minerals  yeou-ko  and  petnn;  but  in  reality, as  seen  iu  the 
subjoined  table,  this  is  far  from  being  the  case : — 


Yeou-Ko.  Pegmatite, 


Quartz 

"White  mica 

Potash  felspar 

Soib  felspar 

Calcium  carbonate 

Soluble  silica 

Soluble  matter  not  estimated  , 


PcrCcnt.  Per  Cent. 

.-,:!•  a  :;:;  "J 


31-3 


13' t         i 


I'll 


rrs 


33 


In  all  the  different  materials  used,  conclusive  proof  has 
been  found  of  the  presence  of  mica.  This  is  in  a  state  of 
exceedingly  fine  division,  but  it  can  be  recognised  both 
by  analysis  and  by  microscopic  examination  with  polarised 
light.  A  comparison  of  the  imperial  porcelain  of  China 
with  that  made  at  Sevres  reveals  the  great  difference  between 
the  two  manufactories  : — 


China. 


Sevres. 


Kaolin  (2  SiQ*  Al,Oj,  2  H.,0)  .... 

Mica  (6  SiO...  3  Al.O.,,  h\.<  >,  J  II  u 
Soda  felspar 

Quartz 


Per  Cent. 
23"4 

Per  Cent. 
35"8 

L'3-4 

.. 

25-0 

,",s-|| 

with  potash 

felspar. 

2S-2 

26"  1 

ioo-o 

ioo-o 

A  mixture  was  made  of — 

Parts. 
Pure  kaolin  ^.*, 

M  tea 2G 

Orlhoso 23 

Quartz 23 

which  gave  a  fine,  beautifully  transparent  porcelain.  It  will 
be  noticed  that  these  are  substantially  the  proportions  taken 
in  the  Oriental  porcelain.  It  appears  to  be  difficult  to  find 
in  France  materials  sufficiently  rich  in  pure  mica  lei  use  en 

a  large  scale. — S.  G.   K. 
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The  Kaolin  in  Blandford,  Massachusetts.     W.  O.  Crosby. 
Technology  Quarterly,  3,  228—237. 

This  paper  is  a  description  of  the  kaolin  beds  of  Blandford, 
which  have  only  within  the  past  year  been  sufficiently  opened 
up  to  allow  of  an  examination  of  the  geological  surroundings 
and  the  formation  of  an  opinion  as  to  the  origin  of  the 
deposits.  The  geological  situation  is  described  in  detail, 
and  from  a  consideration  of  it  the  kaolin  has  apparently 
been  derived  from  large  veins  of  a  coarse  pegmatite  or 
endogenous  granite,  containing  little  mica,  and  consisting 
chiefly  of  felspar.  It  is  clearly  the  product  of  decomposition 
in  situ  in  pre-glacial  times— a  genuine  remnant  of  an  ancient 
sedentary  soil,  which  has  escaped  the  erosive  action  of  the 
great  ice-sheet.     The  following  is  an  analysis  : — 

Per  Cent. 

Silica 52-08 

Alumina 31*76 

Water 15"55 

Magnesia 0*54 

Oxide  of  Iron Trace. 

Iiimc Trace. 

Alkalis  (K2Oand  NasO) Trace. 

99  '88 

The  kaolin  shows  throughout  the  structural  features  of 
pegmatite,  and  contains  undisturbed  groups  of  crystals,  half- 
decayed  mica  crystals,  small  grains  and  fragments  of  semi- 
decomposed  felspar,  and  scattered  crystals  of  tourmaline. 
The  last-named  are  sometimes  a  foot  in  length,  and  although 
rotted  to  a  coarse  black  earth,  arc  still  essentially  intact  in 
form.  All  these  facts  tend  to  disprove  the  possibility  of  the 
kaolin  having  been  washed  into  its  present  position.  The 
author  then  proceeds  to  give  his  reasons  for  considering 
this  a  pre-glacial  sedentary  soil,  such  soils  being  known  to 
exist  elsewhere  in  New  England. — A.  W. 


PATENT. 


Improvements  in  the  Manufacture  of  Fire-clay  Pipes 
called  "  Swan-Necks."  A.  Griffiths,  Bonuvbridge.  Eng. 
Pat.  20,572,  December  21,  1889.     6d. 

Lengths  of  clay  tube  partially  formed  in  an  ordinary 
machine,  and  while  still  most,  are  introduced  into  a 
horizontally  disposed  flask  or  box  of  circular  section  made 
in  two  superposed  and  detachable  semi-cylindrical  halves. 
A  tubular  die  is  advanced  from  each  end  of  the  flask  by 
tubular  screws  to  form  the  pipe  ends,  and  a  ram  or  plunger 
passed  through  the  dies  and  screws  forms  the  interior  of 
the  pipe.  A  plate  fixed  to  the  bottom  of  the  flask  with  an 
attached  handle  serves  to  remove  the  completed  pipe. 

— S.  B.  A.  A. 


X.-METALLURGY. 

The  Dry  Assay  of  Tin  Ores.     Part  II.     H.  O.  Hofman. 

Technology  Quarterly,  3,  261—280. 

See  tinder  XXIII.,  page  1 154. 


Aluminium  Steel.     R.  A.  Hadfield,  Sheffield.     Meeting  Iron 

and  Steel  Inst.,  U.S.  America,  October  3,  1890. 
Having  mentioned  the  principal  methods  of  producing  the 
metal  itself,  reference  may  be  made  to  the  already  large 
employment  of  aluminium  alloyed  with  copper,  known  as 
aluminium-bronzes,  for  quite  a  countless  number  of  purposes. 
It  may  be  interesting  here  to  state,  as  one  of  the  first  public 
notices,  that  in  the  "  Morning  Star"  of  May  2i,  18G2,  con- 
siderable reference  was  made  to  the  probability  of  aluminium- 
bronze  coming  into  extensive  use.  The  many  good  qualities 
of  these  alloys  will  no  doubt  make  the  use  of  aluminium   in 


this  direction  alone  of  very  wide  importance.  The  following 
table  gives  the  range  of  tensile  strength  and  density  of 
these  forged  aluminium-bronzes  : — 

Tfsts  of  Aluminium  Bronzes. 

(/?y  John  II.  J.  Dagger,  in  a  Paper  read  before  the 
British  Association,  1889.) 


Tensile 
Strength  in 

Tons  per 
Square  Inch. 


Elongation.   Density. 


'    11 

L,A1.... 

10  to  45 

Per  Cent. 
8 

7-23 

10 

„      ... 

S3  „  40 

If 

7-60 

Aluminium- 
bronze. 

7i 
o— 5i 

„      ... 

25   „  30 
15  „  13 

10 

HI 

8-00 

8  37 

2i 

13  „  15 

50 

8 '  69 

s.       U 



It    .,  13 

55 

The  brittleness  of  alloys  above  11  per  cent,  prevents 
their  use.  Those  containing  60  per  cent,  to  70  per  cent. 
aluminium  are  very  brittle  and  beautifully  crystalline  ;  with 
50  per  cent,  the  alloy  is  quite  soft,  but  under  30  per  cent. 
the  hardness  returns.  The  20  per  cent,  bronze  has  a 
whitish-yellow  tint,  somewhat  resembling  bismuth,  but  is 
very  brittle,  and  can  be  pulverised  ia  a  mortar.  One  of 
the  most  valuable  properties  of  the  alloys  given  in  the 
above  table  is  that  of  being  forgeable  and  capable  of  being 
worked  at  a  red  heat.  Tabic  B,  having  been  specially 
prepared  by  Professor  Tetmayer,  of  the  Polytechnic 
School,  Zurich,  for  the  Aluminium-Industrie  Actien 
Gesellsehaft,  at  Neuhauseii,  is  given  for  comparison  with 
the  foregoing  : — 


— 

Aluminium. 

Tensile 
Strength  in 

Tons  per 
Square  Inch. 

Elongation. 

f 

Aluminium-bronze.  - 
Aluminium-brass  ..- 

Per  Cent. 

It -50 

11-00 

lO'OO 
9-50 
9 -Oil 
8-50 
5'5II 
4-nn 
3-00 
2-50 
2-00 
1-50 
1-011 

62 
41 
42 
10 
37 
33 
23 
43 
39 
31 
31 
29 
26 

Per  Cent. 
0'5U 

1-iin 

u-oo 

19-00 
32-00 

52-5U 
64-00 
6  50 
7-50 
20-00 
3U'0O 
39-00 
50-00 

Professor  Tetmayer  has  plotted  his  results,  the  curve 
obtained  showing  that  with  increasing  aluminium  content 
the  tensile  strength  increases  slowly  at  first,  but  then 
grows  rapidly  as  the  alloy  is  made  richer  in  the  lighter 
metal. 

Alloys  of  Cast  Iron  and  Aluminium. — As  with  other  cast 
iron,  aluminium  cast  iron,  if  it  may  be  so  termed,  naturally 
comes  under  a  different  classification  to  that  of  the  malle- 
able compounds  of  aluminium  and  iron.  Keep  found  that 
aluminium  has,  in  a  considerable  degree,  a  similar  influence 
to  that  of  silicon  upon  cast  iron,  a  fact  strikingly  confirmed  in 
some  special  experiments  of  the  writer  relative  to  the  action 
of  aluminium    upon  combined  carbon  in  spiegcleiseu,  and 
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described  later  on.  It  is,  however,  only  proposed  to  deal 
here  with  aluminium  in  its  use  in  the  manufacture  of  steel 
or  steely  compounds.  There  appears  to  be  much  mis- 
conception as  to  whether  its  employment  is  productive  of 
good,  and  the  author  confesses  that  he  believes  that  whilst 
the  price  remains  so  high,  and  except  in  certain  special 
cases,  its  application  does  not  seem  likely  to  become  large. 
Aluminium  appears  to  be  of  most  service  as  an  addition 
to  baths  of  molten  iron  or  steel  unduly  saturated  with 
oxides,  and  this  in  properly  regulated  steel  manufacture 
should  uot  often  occur.  Speaking  generally,  its  role 
appears  to  be  similar  to  that  of  silicon,  though  acting 
more  powerfully.  It  must,  however,  be  remembered  that 
these  experiments  have  been  made  with  practically  pure 
aluminium.  If  pure  silicon  were  also  obtainable,  its 
effect  would  probably  be  found  to  be  almost  the  same. 
So  long,  therefore,  as  fcrro-silicon  varying  in  silicon  from 
8  to  20  per  cent.,  can  he  obtained  at  from  3/.  10s.  to  10/. 
per  ton,  as  compared  with  aluminium  or  ferro-aluminium 
of  like  percentages  costing  112/.  to  250/.  per  ton,  it  will  be 
seen  that  the  probable  Held  of  usefulness  for  the  latter 
must  be  much  circumscribed. 

Cast  Aluminum  Steel. 
Melting. — The  material  obtained  for  these  experiments 
was  produced  by  melting  in  crucibles,  in  the  ordinary 
manner,  good  wrought  liar  iron,  and  adding  the  aluminium 
(about  98  per  cent,  of  aluminium),  manufactured  by  the 
Pittsburgh  Reduction  Company's  system,  shortly  before 
"teeming."  Although  a  difficult  one,  the  object  was  to  obtain 
an  alloy  or  compound  consisting  as  nearly  as  possible  of 
aluminium  and  iron  alone.  In  the  material  made  it  will  be 
found  that  the  other  elements  present  do  not  amount  to  more 
than  -50  per  cent.,  so  that  this  intent  may  fairly  claim  to 
have  been  accomplished.  The  ingots,  2h  in.  square,  were 
reduced  by  forging  in  the  ordinary  manner  to  bars  1  jj  in. 
diameter.  The  consideration  of  the  qualities  of  these 
alloys  is  divided  into  two  heads  :  first,  the  material  in  the 
cast ;  second,  the  material  in  the  forged  state. 

Cast  State.— Nothing  special  was  noted  during  the 
melting  operations,  but  in  all  cases  upon  adding  the 
aluminium  "coruscation"  was  observed.  This  evolution 
of  heat  and  light  has  also  been  observed  when  alloying 
aluminium  with  copper.  Docs  not  this  tend  to  indicate 
that  aluminium  added  to  iron  produces  true  compounds 
and  not  merely  alloys,  as  it  is  well  known  in  laboratory 
operations  that  the  evolution  of  heat  duriug  the  mixture 
of  two  substances  is  often  a  sign  of  chemical  union  ? 
The  curious  properties  of  manganese  steel  seem  especially 
to  prove  that  such  a  material  is  a  true  compound,  and 
no  doubt  aluminium  steel  may  be  classed  under  the 
same  head. 

[■/nidify. — It  is  doubtful  whether  aluminium  increases 
the  fluidity  of  properly  made  steel,  but  if  it  does,  the 
apparent  increase  or  evolution  of  heat  just  referred  to  seems 
to  the  author  far  more  likely  to  account  for  any  increase 
of  fluidity  that  may  occur  rather  than  the  so-called  lower- 
ing of  the  melting  point.  As  the  aluminium  increases  to 
lar"e  amounts  over  about  0-50  per  cent.,  the  metal  becomes 
quite  thick,  "  creamy,"  and  sets  quickly.  No  doubt  this  is 
partly  caused  by  a  considerable  portion  of  the  aluminium 
being  oxidised  to  alumina  and  becoming  entangled  as  slag, 
in  the  same  way  as  occurs  when  silicon  is  oxidised  to 
silica.  Unless  suitable  flux  is  present,  this  excess  of 
oxide  cannot  be  carried  off,  the  molten  metal  becomes  less 
fluid,  and  causes  the  "thickness"  noticed.  There  is  a 
resemblance  in  this  respect  to  the  action  of  high  percentages 
of  silicon  added  to  iron.  When  exceeding  about  0-75  per 
cent,  of  aluminium  the  molten  material  so  rapidly  "  creams" 
over  on  the  surface,  that  the  production  of  sand-moulded 
articles  is  only  effected  with  difficulty— in  fact,  it  was  only  by 
using  considerable  care  that  the  east  test  bars  were  obtained. 
(Keep,  even  with  cast  iron,  found  a  decided  decrease  in 
fluidity  by  the  addition  of  aluminium.)  It  must  not  he 
overlooked  that  the  author  is  here  referring  to  comparatively 
high  percentages.  So  far  as  his  own  experiments  have 
gone,  aluminium,  as  regards  lower  percentages,  also  acts  in 
a  similar  manner  to  silicon  under  the  same  circumstances. 


So    much   has   been   said   as   to   aluminium   lowering   the 
melting  point  of  iron  that  the  author  wonders  how  and  why 
this  statement   was  originated,  as  it  certainly  seems  to  have 
no  foundation  in  fact.     This  is  confirmed  by  <  (smond,  who 
by    means  of   the  "  Le  Chatelier"  pyrometer  (this  Journal, 
IS'.iii,  326)  kindly  made  for  the  author  a  special  determina- 
tion as  to  the  melting  point  of  an  alloy  containing  5  per  cent. 
Al  and  about  94i  per  cent.  Fe.     The  sample  in  question  did 
not  show  the  slightest  signs  of  fusion  until  a  temperature  of 
1,475° C.  was  leached.    As  mild  steel  by  the  same  pyrometer 
was  shown  to  fuse  at  about  1,500°  C,  there  could  therefore 
have  been  little  or  no  lowering  of  the  fusion  point;  and  if  this 
is  i  he  case  with  an  alloy  containing  5  per  cent.,  still  less  can 
it  be  so  with  one  containing  only  ■  10  per  cent.,  which  is  the 
quantity   usually    described   as  being   present  when  the  so- 
called  lowering  point  is  supposed  to  occur.     It  is  especially 
satisfactory   to  have  the  testimony,  not  only   of   Osmond 
(this  Journal,  1890,  .')17  and  8G5),  hut  that  of   II.  M.  Howe 
(this  Journal,  1890,  946),  who  both  agree  with  the  author 
on   this  point.      In  the  author's  opinion,  if   any   increase 
of   heat  or   fluidity  takes   place  by    the  addition  of  small 
amounts   of   aluminium,  it  may  be   due    to   either   of  the 
following  causes,  or  to  both  combined.     First,  there  may  be 
evolution  of  heat  owing  to  oxidation  of  the   aluminium,  as 
tin'  calorific  value  of  this  metal  is  ver3'  high — in  fact,  higher 
than    silicon.     According  to   Berthollet,  the  conversion   of 
aluminium  to   A1203,  equals   7, '.ton  cals.,  silicon  to   SiOo  is 
stated  as   7,800.      This  oxidation   is    probable,    as   in   the 
writer's  experiments  the  addition  of  aluminium  to  iron  was 
always  accompanied  by  more   or  less,  often   considerable, 
loss  of  the  former  metal.     This  is  also  proved  by  the  fact  of 
its  appearing  in   the  oxidised  state  in  a  white  powder  upon 
the  side  of  the  ingot  mould,  as  well  as  in  the  slag  ;  also  from 
the  fact  that  when  small  amounts  are  added  they  are  rarely 
found  in  the   product  when  being  analysed.     In  the  5  per 
cent,  specimens  previously  referred  to,  the  author  found  no 
less  than  2  per  cent,  was  wasted.     Against   the   supposition 
that  by  oxidation  increase  of  heat  is  obtained  must,  however 
be  placed  the  fact  that  when  the  aluminium  exceeds,  say, 
about  '75  per  cent.,   the  less  fluid  is   the  product  and  the 
more  metal  is  wasted  ;  but  at  the  same  time  the  explanation 
first  offered  might  still   hold   good   as   regards    the   lower 
percentages,  saj-  under    ■  50  per  cent.     Secondly,  and  more 
probably,  the  correct  explanation.     As  proved  by  Galbraith, 
the   fluidity  of   molten   iron   and   steel   depends   not   only 
upon  the  amount  of  heat  imparted  by  external  means  or  by- 
oxidation,   but   often   upon   the   quantity   of    intermingled 
slag  or    oxide    of    iron    (this   Journal,    1890,    864—865). 
He  found  that  in  certain  cases  in  excessively  over-oxidised 
steel,  although  the    heat  of    the   furnace  was   more  than 
usual,    the    product    was    still    lacking    in    fluidity.       It 
would  be  interesting   to  have  the   point  followed    up   and 
thoroughly   tested  by  means  of  the   "  Le  Chatelier  "  pyro- 
meter.    As   supporting  this,   it  may  be   observed   that  the 
well-known   German    metallurgist,    Ledebur,    believes    the 
rile  of  aluminium  "  to  be  no  other  than   that  of  destroying 
the   dissolved  oxide   of  iron   present."      That    such    over- 
oxidised  metal  possesses  different  properties  as  compared 
with  ordinary  steel  or  iron  is  very  clear,  for  the  author  has 
had  brought  under  his  notice  certain  cases  of  over-oxidised 
iron  which   continued  to   rise,  give    off   gases,   and   prove 
unsound    in  the  ingots,  notwithstanding  the  addition  of  even 
considerable  quantities  of  aluminium.     They  are,  of  course, 
exceptional,  and  to  the  author  seem  to  be  explained  by  tin- 
facts  pointed  out    by  Galbraith.     The   loss  of    the   metal 
in    melting  is  variable,  but   in  nearly  all  cases  amounts  to  a 
considerable  proportion  of  the  percentage  added. 

The  experiments  prove  that  more  aluminium  may  be 
present  in  the  east  material  than  silicon  in  cast  silicon  steel 
before  brittleness  sets  in.  After  reaching  the  region  of 
brittleness,  and  by  adding  still  higher  percentages  of 
aluminium,  there  is  no  return  of  strength,  on  the  contrary  ; 
so  that  this  material  in  no  way  resembles  the  curious 
property  noted  in  this  respect  with  regard  to  manganese 
steel. 

Bending  Tests. — The  annealed  samples   up  to   "85  per 

cent,  bent  double  cold  :  those  unauucaled  were  uot  so  good. 
The  gradual  increase  of  aluminium  is  very  clearly  shown  to 
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reduce  the  toughness  both  of  the  unannealed  and  annealed 
specimens.  They  were  sound  with  the  exception  of  two 
samples,  but  not  more  so  than  cast  silicon  steel  of  corre- 
sponding percentages. 

Hardness. — As  might  be  expected  from  the  soft  nature 
of  the  metal  aluminium,  its  addition  to  iron  does  not  add 
materially  to  the  hardness,  again  in  this  respect  resembling 
the  effect  of  silicon.  Seven  to  8  per  cent,  cast  aluminium 
steel  may  be  readily  drilled  and  filed.  Neither  does  its 
addition,  unlike  manganese,  interfere  with  the  magnetic 
susceptibility  of  the  iron  present. 

Appearance  of  Fracture.  —  Aluminium  in  the  cast 
specimens  opens  the  grain,  i.e.,  increases  the  size  and 
coarseness  of  the  crystals,  and  as  the  higher  percentages 
are  reached  it  is  somewhat  difficult  to  distinguish  the 
fractures  from  those  of  cast  silicon  steel.  The  crystals 
in  the  5  per  cent,  and  upwards  specimens  become 
very  large  and  cleave  somewhat  after  the  nature  of 
spiegeleisen.  This  accounts  for  the  increasing  brittle- 
ness  of  the  cast  material,  and  neither  the  fracture  nor 
the  brittleuess  accompanying  it  in  such  samples  can  be 
changed  by  annealing. 

Forged  Aluminium  Steel. 

Malleability. — As  high  as  5-60  per  cent,  aluminium  may 

be  present  before  malleability  ceases.  This  is  about  the 
same  limit  as  in  the  silicon  steel  described  by  the  writer. 
It  may  be  pointed  out,  as  regards  the  specimens  under 
discussion,  that  they  are  very  low  in  manganese.  Notwith- 
standing this,  the  malleability  is  satisfactory. 

Mechanical  Properties,  S,c. — Up  to  2-24  per  cent, 
aluminium  the  annealed  samples  bent  double  cold,  but  upon 
reaching  ;j  per  cent,  a  great  diminution  of  strength  took 
place,  and  annealing  practically  produces  no  effect. 

One  difference  clearly  brought  out  is,  that  the  tensile 
st length  of  iron  is  not  increased  so  much  by  an  addition  of 
aluminium  as  of  silicon.  It  has  been  stated  that  very 
small  percentages  of  aluminium  considerably  raise  the  limit 
of  elasticity.  It  will  be  seen  from  the  table  of  tests,  and 
specially  from  the  two  almost  carbonless  samples  just 
quoted,  that  this  increase  is  slight,  if  any,  as  compared  with 
ordinary  steel,  and  also  that  aluminium  does  not  raise  the 
elastic  limit  so  much  as  silicon.  Seeing  that  aluminium  is 
an  exceptionally  soft  and  malleable  metal,  possessing  a 
tensile  strength  of  8  to  10  tons,  it  is  hardly  to  be  expected 
that  this  should  have  been  otherwise,  and  it  is  a  pity  that 
such  incorrect  statements  as  above  mentioned  are  started, 
without  foundation  in  fact.  The  elastic  limit  of  samples 
should  always  be  determined  on  annealed  specimens,  as  1>\ 
cold  forging  or  rolling,  the  elastic  limit  of  even  mild  steel 
can  be  readily  raised  several  tons  per  sq.  in. ;  and  it  would 
hardly  be  correct  to  call  this  the  normal  permanent  set  of 
the  sample  under  examination.  Aluminium  and  silicon, 
therefore,  stiffen  iron  but  little,  whilst  carbon,  chromium, 
tungsten,  manganese,  and  nickel  clearly  increase  rigidity  ; 
and  this,  from  their  nature  and  hardness,  might  be  expected. 

Hardness. — As  might  be  expected  from  the  soft  nature 
of  the  metal  aluminium,  its  addition  to  iron  does  not  confer 
appreciable  hardness  when  in  either  the  forged  or  cast 
state.  In  this  respect  also  it  resembles  silicon  steel.  The 
forged  material  containing  5  per  cent,  is  very  soft  and  easily 
drilled  or  filed.  The  action  of  aluminium  may  therefore 
be  classed  along  with  that  of  silicon,  sulphur,  phosphorus, 
arsenic,  and  copper,  as  giving  no  increase  of  hardness  to 
iron,  in  eoutra-distinction  to  carbon,  manganese,  chromium, 
tungsten,  and  nickel.  Water  quenching  upon  either  forged 
or  cast  aluminium  steel  (in  which  carbon  is  practically 
absent)  seems  to  produce  no  effect,  the  samples  when 
dipped  at  even  a  welding  heat  being  almost  unchanged.  It 
has  been  stated  that  the  influence  of  aluminium  on  high 
carbon  or  tool  steel  is  to  destroy  its  hardening  action.  This 
is  quite  incorrect;  the  writer  has  prepared  steel  containing 
1.'  percent,  aluminium  and  1  per  cent,  of  carbon,  which 
hardens  sufficiently  to  scratch  glass.  Here  again  we  have 
another  addition  to  the  lists  of  elements  which,  alloyed 
with  iron,  do  not  produce  "  water-quenched  hardness,"  if 
the  term  may  be  allowed.     In  fact,  notwithstanding   that 


manganese,  chromium,  tungsten,  and  nickel  do  impart  a 
certain  and  considerable  kind  of  hardness  to  iron,  either 
in  the  cast  or  forged  state,  carbon  retains  its  position 
as  being  the  only  element  which  confers  upon  iron  the 
property  of  becoming  hard  by  water-quenching.  In  steel 
made  with  the  hard  metals  just  mentioned,  if  the  earbon 
present  be  low,  no  matter  at  what  heat  they  are  water- 
quenched,  the  characteristic  hardness  of  earbon  steel,  such 
as  scratching  glass  or  forming  the  edge  of  a  cutting  tool, 
is  wanting. 

Fracture. — Aluminium  causes  the  tough  percentages, 
both  in  the  cast  and  forged  material,  to  break  with  dark 
fibrous  fracture,  similar  to  wrought  iron  of  good  quality, 
only  much  darker  in  colour.  In  several  of  the  tested 
tensile  specimens  a  rough  and  ribbed  surface  is  noticed, 
proving  looseness  of  texture. 

Weldability. — Samples  with  -01  per  cent,  of  Al,  -72  per 
cent,  of  Al.and  2-20  per  cent,  of  Al  were  tested  for  welding, 
but  unsuccessfully.  It  would  be  interesting  to  try  electric 
welding.  The  writer  has  always  found  that  these  special 
steels  or  alloys,  such  as  silicon,  manganese,  or  chromium 
steel,  have  slight,  if  any,  welding  properties. 

Application. — If  aluminium  can  eventually  be  brought 
to  compete  in  price  with  existing  alloys,  there  is  a  pro- 
bability of  something  being  d in  introducing  its   use  on 

a  larger  scale.  Aluminium  may  find  a  use  for  certain 
special  purposes,  such  as  in  higher  carbon  steel,  where 
silicon  does  not  seem  to  act  so  powerfully  in  producing 
soundness  as  in  the  case  of  milder  steel  with  carbon  -50 
percent,  and  under.  Its  special  advantage  seems  to  be  that 
it  combines  in  itself  the  advantages  of  both  silicon  aud 
manganese;  but  so  long  as  alloys  containing  these  metals 
are  so  cheap,  and  aluminium  dear,  its  extensive  use  seems 
hardly  probable. 

Points  of  Resemblance  between  Aluminium  and  Silicon 
Steel. — Osmond  wrote  to  the  author  as  follows  : — "  In  1833 
I  made  some  aluminium  steel,  and  found  its  tensile 
strength  aud  elongation  were  modified  almost  exactly  as  by 
the  same  proportions  of  silicon.  Second,  aluminium,  like 
silicon,  causes  a  precipitation  of  graphite  in  cast  iron. 
Third,  the  cooling  curve  of  the  aluminium  alloy  is  nearly  the 
same  as  that  of  the  4-50  per  cent,  silicon  alloy.  Fourth, 
aluminium  and  silicon  have  almost  the  same  atomic  volume." 

Fffcct  of  Aluminium  upon  Manganese  Steel  and  Spie- 
geleisen.— Believing  that  aluminium,  like  silicon,  would 
cause  a  precipitation  of  graphite,  the  writer  added  betweeu 
3  and  4  per  cent,  to  ordinary  spiegel  (12  and  2"i  per  cent, 
of  manganese).  The  result  in  both  cases  was  a  complete 
change  from  the  well-known  spiegel  fracture  to  that  of 
ordinary  close  No.  3  grey  pig  iron.  Although  there  has  been 
this  great  attraction  in  the  form  of  the  earbon,  no  change 
in  the  non-magnetic  properties  of  the  iron  was  apparent. 
This  experiment,  therefore,  clearly  proves  that  the  neutrali- 
sation of  the  special  magnetic  qualities  ordinarily  possessed 
by  iron  is  in  manganese  compounds  quite  independent  of 
the  particular  state  or  form  in  which  the  carbon  present 
exists. 


On  the  Removal  of  Silver  by  Means  of  Zinc.     H.  Bossier 
and  B.  Edelmann.     Berg,  und  Hiitten.  Zeit.  49,  245. 

Lead  and  zinc  are  increasingly  soluble  in  one  another  ;is 
the  temperature  rises,  as  the  following  table  shows  : — 


Temperature. 

Zinc  contained 
in  tin-  Lead. 

Lead  contained 
in  the  Zinc. 

line'  (melting  point  of  zinc) 

.-,i»r 

Per  Cent. 
0-8  -0"8 

u:i-f:t 

1-5— 2-3 

OverS'O 

Per  Cent. 
1-7 

2'3 

(>00°  (inciting  point  of  aluminium) 

3-5 

.vi; 

When  a  considerable  excess  of  zinc  is  present,  it  rises  to 
the  top,  carrying  with  it  the  silver  from  the  lead.    In  working 
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on  the  large  scale  a  large  amount  of  zinc  is  undesirable,  but 
under  these  conditions  it   is  difficult  to  avoid  loss  by  oxida- 

t and  by  tbe  formation  of  a   scum  containing  more  lead 

than  zinc.  To  prevent  this  loss  it  is  advisable  to  cover  the 
mass  with  a  layer  of  melted  sodium  potassium  chloride, 
which  also  assists  the  separation  of  the  metals.  By  this 
method  alloys  can  be  produced  containing  1  pait  of  silver 
to  3  of  zinc. 

Further  experiments,  on  removing  tbe  zinc  from  the  lead 
by  the  action  of  indifferent  gases,  such  as  carbonic  acid, 
either  alone  or  mixed  with  nitrogen,  or  carbonic  oxide  with 
nitrogen  and  hydrogen,  proved  completely  successful, 
especially  if  the  gases  be  employed  hot,  and  the  temperature 
of  the  metal  be  kept  as  high  as  70(1  .  (See  also  this 
Journal,  1890,  77.)— F.  H.  L. 


PATENTS. 

Improvements  in  the  Treatment  of  Copper  or  Cupreous 
Compounds  for  the  Production  of  Sulphate  of  Copper 
ami  Ike  Extraction  of  the  Precious  Metals,  ami  in 
Apparatus  applicable  therefor.     T.  Haege,  Briton  Ferry, 

and  "The  (ape  Copper    Company,    Limited,"    London. 

Kng.  Pat.  18,297,  November  15,  1S89.  »d. 
Copper  in  leaf  or  granular  form,  or  in  shots,  is  chare  I  into 
a  lead-lined  tub  provided  with  a  perforated  lead  false  bottom 
supported  on  bricks  or  other  material  which  can  resist  the 
action  of  hot  sulphuric  acid.  The  tub  is  covered  with  a 
perforated  lead  tray  on  which  is  poured  a  continuous  stream 
of  hot  dilute  sulphuric  acid  which  gradually  percolates 
through  the  metal.  Air  or  steam  is  injected  by  a  blast  pipe 
placed  immediately  under  the  false  bottom,  anil  the  acid 
liquors  are  drawn  off  by  an  exit  pipe  lower  down.  The 
action  of  the  descending  acid  and  ascending  steam  and  hot 
air  effects  the  rapid  dissolution  of  the  copper  :  the  hot  con- 
centrated solution  of  copper  sulphate  which  flows  out  from 
the  lower  pipe  is  crystallised  in  troughs,  and  the  mother- 
liquor  strengthened  with  acid  and  used  again. 

Any  gold  or  silver  contained  in   the  copper  is  left  in  the 
metallic  condition  at  the  bottom  of  the  tubs  and  troughs. 

— S.  li.  A.  A. 


Improvements  in  the  Manufacture  of  Metallic  Alloys  and 

Compounds  and  in  Apparatus  therefor.  J.  C.  Pull, 
Belvedere.  Eng-  Pat.  19,148,  November  28,  1889.  id. 
The  author  prepares  copper  and  tin  phosphides  "  without 
loss  of  phosphorus  "  by  passing  phosphorus  vapour  into  the 
molten  metals.  The  phosphorus  is  volatilised  in  a  east-iron 
retort  similar  to  that  used  for  the  distillation  of  mercury,  but 
fitted  with  a  valved  iron  tube  at  the  further  end  of  which 
there  is  a  bend  and  a  vertical  end-piece  of  fireclay  or  carbon, 
and  with  a  spring  safety  valve  ami  tube  for  escaping  vapours. 
The  retort  is  at  first  filled  with  carbouic  anhydride,  and  is 
heated  steadily  to  a  red  heat.  When  a  saturated  alloy  of  a 
metal  with  phosphorus  is  required,  the  vapours  are  led  into 
the  metallic  batn  until  they  begin  to  burn  on  the  surface.  To 
prepare  other  compounds  the  retort  and  tube  are  counter- 
poised before  starting,  and  the  diminution  of  the  weight 
observed  from  time  to  time,  the  retort  being  prevented  from 
moving  more  than  a  fraction  of  an  inch.  Other  volatile 
substances,  as  sodium,  potassium  and  mercury,  may  be 
treated  in  the  same  manner. — S.  li.  A.  A. 


Improvements  in  the  Method  of  and  Converters  or  Machi- 
nery for  the  Manufacture  of  Iron  or  Sti  <  !■  W.  Sellar, 
Sunderland.  Kng.  Pat  19,333,  December  2,  1889.  8d. 
The  molten  metal  is  run  into  a  square  or  cylindrical  con- 
verter mounted  on  hollow  trunnions  and  provided  with  a 
convex  hearth,  to  which  an  oscillating  motion  is  imparted 
by  suitable  mechanism.  Air  or  a  mixture  of  air  and  gas  is 
injected  through  the  hollow  trunnions  into  the  converter 
above  the  level  of  the  metal,  and  at  the  close  of  the  reaction 
the  metal  is  made  perfectly  fluid  by  increasing  the  supply  of 
gas  and  air  in  proper  proport ions.  The  oscillation  of  tbe 
converter  is  continued  for  some  time  after  the  stoppage   of 


the  gas  supply,  in  order  to  release  the  gases  absorbed  by  the 
metal.  The  metal  is  then  either  runout  through  a  tap-hole 
in  the  malleable  condition  or  it  is  converted  into  steel  by  the 
addition  of  carbon.  It  is  claimed  that  the  passage  of  the 
metal  in  a  thin  layer  over  the  convex  surface  of  the  hearth 
greatly  facilitates  the  oxidation  of  the  impurities  anil  the 
expulsion  of  absorbed  gases. — S.  1!.  A.  A. 


Improvements  in  and  connected  with  the  "Extraction  or 
Reduction  ofZincfrom  Oresor  Compounds.  C.  Rabache, 
Morchain,  France.    Eng.  Pat.  19,501,  December  4,  1889. 

Is.    Id. 

The  distinguishing  features  of  this  process  are  the  preli- 
minary "  releasing  of  the  metallic  part  of  the  ore  from  its 
gangue  by  the  vaporisation  of  the  water  of  combination," 
ami  the  smelting  and  reduction  of  the  ore  by  pure  carbon 
monoxide  in  the  absence  of  atmospheric  air.  The  ore  is 
sorted,  crushed  to  a  granular  powder  1  to  3  mm.  in  diameter, 
and  heated  for  a  short  timetoa  temperature  of  200"— 400°  C, 
by  the  combustion  of  carbon  monoxide,  with  continuous 
shaking.  The  latter  operation  effects  "  the  expulsion  of  the 
water  of  crystallisation,  sulphur,  and  other  volatile  impurities, 
and  the  separation  of  the  metallic  particles  from  the 
gangue;"  the  ore  is  then  concentrated  with  or  without 
previous  sizing,  and  the  pure  zinc  oxide  powder  obtained 
in  this  way  introduced  in  a  continuous  stream  into  a 
furnace  of  special  construction  (see  Eng.  Pat.  11,851  of 
1890,  next  page)  previously  heated  to  a  minimum  tempera- 
ture of  2,730  E.  by  the  combustion  of  carbon  monoxide  in 
air.  The  air  supply  is  then  stopped  and  carbon  monoxide 
alone  introduced  when  "  the  falling  ore  is  enveloped  b)  tin- 
gas  and  a  flameless  combustion  of  the  carbon  monoxide  gas 
in  the  oxygen  of  the  ore  ensues,  resulting  in  the  reduction  of 
the  metal,  which  falls  in  a  molten  state  on  the  floor  of  the 
smelting  furnace,  and  is  removed  by  suitable  means." 

— S.  B.  A.  A. 


Improvements  in  Cleaning  Sheets  of  Wrought  Iron,  Iron 
Wire,  and  Articles  of  Wrought  Iron,  and  in  utilising 
the  Waste  Products  obtained,  and  in  Apparatus  to  be 
employed  in  conducting  the  said  ('leaning  and  Utilising 
Processes.  E.  P.  Peyton,  Birmingham.  Eng.  Pat. 
19,865,  December  10,  18"89.     Sd. 

Wrought  iron  plates  are  pickled  in  hot  dilute  sulphuric 
acid  in  the  ordinary  way,  commercial  oil  of  vitriol  diluted 
with  10  vols,  of  water  being  preferably  used  at  a  temperature 
of  200°  F.  The  improvement  consists  in  allowing  the 
contents  of  tbe  pickling  tank  when  sufficiently  concentrated 
to  flow  slowly  through  a  long  cooling  channel  and  there 
deposit  the  greater  part  of  the  dissolved  sulphate  of  iron, 
the  mother-liquor  passing  into  a  vessel  from  which  it  is 
continually  pumped  back  into  the  pickling  tank,  vitriol  and 
water  being  added  till  it  is  of  the  proper  strength.  The 
process  is  continuous  after  being  fairly  started.  Cylindrical 
pickling  tanks  are  used  for  cleaning  wire. — S.  B.  A.  A. 


Improvements  in  the  Manufacture  of  Steel  or  Ingot  Iron. 
.1.  11.  Darby,  Brymbo.  Eng.  Pat.  20,586,  December  21, 
1889.     Gd. 

The  method  previously  described  in  Eng.  Pat.  418  of  1888 
(see  also  this  Journal,  1889,  546  and  549),  which  consists 
in  running  metal  from  the  ladle  through  a  vessel  containing 
carbon  into  a  supplementary  casting  ladle  has  the  dis- 
advantage of  requiring  an  arrangement  of  the  converter  and 
appliances  for  easting,  absent  in  many  works.  The  follow- 
ing is  an  alternative  process.  The  coke  or  other  carhurising 
material  is  finely  ground  and  placed  in  a  hopper  carried 
on  the  ladle  crane  and  communicating  with  a  worm  or 
spiral  or  with  the  cavities  of  a  wheel  the  movement  of 
which  discharges  a  regulated  quantity  of  the  carbon  down 
a  spout  into  a  .-mall  vessel  placed  between  the  la. He  and  the 
ingot  mould.      In  this  vessel  the   current  of   metal  from  the 
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ladle  meets  and  thoroughly  mixes  with  the  carbon,  afterwards 
passing  through  an  opening  in  the  bottom  into  the  ingot 
mould.  The  steel  produced  by  this  method  will  stand  quiet 
in  the  moulds  so  that  the  addition  of  ferro-silicon  is  unneces- 
sary, whilst  the  amount  of  carbon  in  the  same  may  be 
arrived  at  with  great  certainty.  Spiegel  or  ferro-manganese 
may  be  first  added  to  the  metal  if  desired. — S.  H.  A.  A. 


Improvements  in  Apparatus  for  Treating  Finely-divided 
Metalliferous  Material  for  the  Purposes  of  Separation 
and  Amalgamation.  W.  L.  Wise,  London.  From  J.  R. 
Walker,  Corvallis,  Oregon,  U.S.A.  Eng.  Pat.  20,677, 
December  23,  1889.     llcf. 

The  author  proposes  "  to  disintegrate  the  pulp  so  as  to 
separate  each  particle  of  precious  metal  from  the  sand  and 
to  introduce  the  pulp  particle  by  particle  into  the  lower  part 
of  a  mass  of  mercury."  This  is  effected  by  means  of  an 
apparatus  consisting  essentially  of  a  drum  or  pan  containing 
(lis  central  shaft ;  (2)  a  low  pedestal  continued  into  a  tube 
enclosing  a  portion  of  the  shaft ;  (3)  a  disintegrating  feed- 
wheel  consisting  of  a  tubular  portion  secured  to  the  upper 
free  portion  of  the  shaft  and  continued  into  a  disc  overlying 
the  pedestal  and  containing  peripherally  inclined  and 
covered  flutings  or  passage  ways  with  centrally  raised  walls 
and  inwardly  facing  cutting  edges  ;  (4)  an  annular  water 
reservoir  with  perforated  outer  wall  surmounting  the  feed- 
wheel,  the  space  between  its  inner  tubular  wall  aud  the 
tubular  part  of  the  feed-wheel  forming  a  feed  chamber  ;  (5) 
the  mercury  chamber,  consisting  of  the  annular  space  between 
the  pan  casing  and  the  reservoir  aud  pedestal ;  (6)  an 
annular  discharge  trough  attached  to  the  exterior  of  the  pan  ; 
(7)  an  agitator  consisting  of  three  series  of  concentric  floats, 
one  set  being  fixed  to  the  wall  of  the  reservoir,  another  set 
oscillating  over  the  surface  of  the  mercury,  and  the  third 
set  moving  in  the  trough. 

The  pulp  falling  from  the  feed  chamber  is  thoroughly 
disintegrated  by  the  sharp  edges  of  the  walls  of  the  flutes 
in  the  discoid  part  of  the  feed-wheel,  and  the  particles  are 
separatelj-  forced  (by  the  centrifugal  force  due  to  the  rotating 
feed-wheel)  through  the  flutes  past  suitable  valves  into  the 
mercury  surrounding  the  pedestal  by  which  the  gold  and 
silver  are  retained.  The  sand  rises  to  the  surface  of  the 
mercury,  where  it  is  met  by  the  flow  of  water  from  the 
reservoir,  and  is  swept  away  by  the  agitators  into  the  trough. 
For  details  of  the  valves,  feed  motion,  &c,  the  drawings 
in  the  specification  must  be  consulted. — S.  R.  A.  A. 


Improvements  in  Apparatus  for  the  Extraction  or  Reduction 
of  Zinc  and  otker  Metals  from  Ores  or  Compounds, 
C.  Rabache,  Morchaiu,  France.  Eng.  Pat.  11,851,  July  29, 
1890.     11  J. 

The  apparatus  are  adapted  to  the  method  described  in 
Eng.  Pat.  19,501  of  1889  (previous  page),  and  consist  of: — 
(1)  a  "  rotatable"  drum  fitted  with  a  sand-luted  cover  and 
with  slanting  internal  ledges  for  shaking  up  the  contents,  and 
provided  with  suitable  openings  for  charging  and  discharging 
the  ore,  and  with  perforated  pipes  for  introducing  carbon 
monoxide  ;  (2)  a  small  horizontal  hermetically-closed 
smelting  furnace  terminating  in  a  vertical  gorge  or  gullet 
and  having  in  the  centre  a  syphon  serving  as  a  free  ami 
constantly  opened  outlet  for  the  fused  metal. 

Claims  are  also  made  for  a  new  sizing  machine  composed 
of  concentric  revolving  cylindrical  screens ;  for  two  forms  of 
concentrators  or  "densimetrie  separators  ;"  for  an  apparatus 
for  producing  carbonic  anhydride  from  limestone  ;  for  an 
apparatus  consisting  of  a  series  of  enclosed  upright  retorts  for 
converting  the  carbonic  anhydride  into  carbon  monoxide  ; 
and,  lastly,  for  a  floating  compensating  valveless  gas  bolder 
for  storing  the  carbon  monoxide,  aud  for  a  gas  exhauster 
and  regulator.     Four  sheets  of  drawings  are  appended. 

— S.  P..  A.  A. 


Improved  Process  of  and  Means  for  the  Separation  of  Tin 
from  other  Metals, more  particularly  from  Scrap  Tinplate 
and  used  Preserce  Tins.  1.  A.  F.  Hang  and  M.  < '.  A. 
Ruffin,  Paris,  France.  Eng.  Pat.  12,553,  August  11, 
1890.     8</. 

In-  Eng.  Pat.  7u  of  ls:90  (this  Journal,  1890,  950)  it  was 
proposed  to  strip  tinplate  by  means  of  soda  lye  and  nitrate 
of  soda  or  other  oxidising  agent.  According  to  the  present 
specification  atmospheric  air  is  used  in  lieu  of  nitrate  of 
soda.  The  scrap  may  either  be  placed  in  a  deep  tank 
and  treated  with  soda  or  potash  lye  of  15°  to  20'  R.  at  a 
temperature  of  about  60°  C,  air  being  injected  at  the 
bottom  of  the  tank,  or  the  use  of  compressed  air  mav 
be  avoided  by  loosely  piling  the  scrap  in  a  deep  cylindrical 
vessel  carried  on  lateral  trunnions  and  closed  on  both  sides 
by  movable  gratings.  A  pipe  connected  by  a  pump  with 
the  lye  tank  terminates  over  the  cylinder  in  a  wide  rose 
which  distributes  the  heated  lye  over  the  metal,  while  the 
liquor  after  percolating  through  the  cylinder  falls  into  a 
trough  placed  underneath,  and  is  thence  returned  to  the  lye 
tank.  The  heat  of  the  metal  and  lye  produce  a  strong 
upward  air  current  through  the  cylinder,  and  the  intimate 
contact  of  the  air,  lye  anil  metal  promotes  rapid  oxidation 
and  solution  of  the  tin.  The  cylinder  is  occasionally 
reversed  to  ensure  a  uniform  action.  Large  quantities  of 
scrap  may  be  treated  in  a  stationary  cylinder  provided  with 
a  central  longitudinal  perforated  tube  closed  at  one  end  and 
connected  with  a  fan  at  the  other.  The  stanniferous  lyes 
are  preferably  decomposed  witli  carbonate  of  lime,  the  lyes 
being  passed  over  until  the  deposit  consists  almost  entirely 
of  calcium  stannate. — S.  R.  A.  A. 


An  Implored  Process  and  Means  for  Producing  the 
Generation  of  Chlorine  Gas  for  the  Chlorination  of 
(told  or  oilier  Ores.  C.  T.  J.  Vautiu,  London.  Eng. 
Pat.  12,641,  August  12,  1890.     4</. 

The  chlorine  is  generated  from  a  mixture  of  about  equal 
weights  of  bleaching  powder  and  perehloride  of  iron  or 
manganese,  together  with  about  5  per  cent,  of  water.  The 
reaction  is  represented  by  the  equation — 

3  CaOCL  -r  Fe2Cl6  =  FeA  +  3  CaGl,  +  3  CI,. 

Tlie  materials  are  charged  into  a  vessel  containing  the  ore 
to  be  acted  upon,  and  the  vessel  is  preferably  closed  during 
the  generation  of  the  gas.  One  of  the  advantages  is  the  use 
of  materials  which  may  be  transported  with  perfect  safety. 

— H.  S.  P. 


Improvements  in  Apparatus  for  the  Extraction  of  Gold. 
V.  T.  J.  Vautin,  London.  Ens.  Pat.  13,259,  August  22, 
1890.     6./. 

The  author  employs  au  air-tight  combined  dissolving  and 
leaching  barrel,  carried  on  hollow  trunnions  aud  fitted  iu  the 
interior  with  oblique  baffles  or  part  diaphragms  for  mixing 
the  ore  aud  reagents,  and  at  one  end  with  a  filter  bed  so 
secured  that  the  filtering  medium  is  not  displaced  on 
rotating  the  barrel.  The  gold-bearing  solution  is  either 
drawn  through  the  filter  bed  by  a  diaphragm  pump,  or 
it  is  forced  out  by  admitting  water  under  pressure  at  the 
top  of  the  leaching-barrel.  The  water  supply  and  solution 
exit  pipes  pass  through  the  trunnions.  Drawings  of  the 
new  barrel  aud  pump  and  of  a  complete  gold-extraction 
plant  with  a  uovel  arrangement  of  depositing  vessels,  are 
attached  to  the  specification. — S.  R.  A.  A. 


The  Manufacture  and  Production  of  a  Dissolving  and 
Reducing  Agent,  and  the  Employment  of  the  same  in 
<  'oating  Metals  with  Metals  or  Combinations  with 
Metalloids,  Extracting  Metals  from  their  Ores  or 
Combinations  and  in  other  Arts  and  Manufactures  in 
which  Vissolciny  or  Reducing  Action  is  required,  C.  E. 
Bernard,  Heaucourt,  France,  Eng.  Pat.  14,837,  Septem- 
ber 19,  1890.     6(/. 

The  "dissolving   and   reducing    agent"    is    prepared    by 
saturating    glycerol    with    bromine   at    a    temperature    nut 
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exceeding  80  C.  and  preferably  about  60°  C.  It  maybe 
used  for  obtaining  a  metallic  deposit  upon  a  more  readily 
oxidisable  metal.  Thus,  feu- example,  zinc  maybe  coated 
with  aluminium  by  first  saturating  the  above  compound  at 
100°  C.  with  aluminium  oxide  added  in  small  quantities  at  a 
time.  The  clear  well-settled  solution  is  then  painted  upon  the 
perfectly  clean  zinc  article  or  the  latter  may  be  immersed 
in  the  solution,  when  a  brilliant  white  deposit  is  at  once 
produced,  which  can  be  rubbed  and  polished  with  a  leather, 
( Ir  the  article  to  be  coated  can  be  plunged  into  an  electro- 
plating vat  containing  the  new  compound  with  the  further 
audition  of  a  little  sodium  bisulphite  and  caustic  soda  when, 
upon  passing  an  electric  current,  an  immediate  deposition 
of  the  metal  is  effected.  Thus  lithium,  cobalt,  "carbon," 
&c.  can  be  thrown  down.  The  compound  is  said  to  be  also 
capable  of  "dissolving  or  reducing  silica,  spar,  asbestos, 
talc,  arsenic,  phosphorus,  cotton,  wool,  silk,  cellulose,  Sec." 

— S.  G.  R. 


Improvements  in  Method  and  Apparatus  for  Producing 
Mineral  Waal.  W.  II.  Kennedy,  Etna,  I'cnn.,  U.S.A. 
Kng.  Pat.  14,846,  September  19,  1890.     «d. 

See  under  1.,  page  1116. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

PATENTS. 

Improvements  in  the  Manufacture  of  Electrodes  or  Plates 
for  Electrical  Batteries.  P.  Schoop.  Kng.  Pat.  15,963, 
October  10,  1889.     6d. 

The  plates  are  formed  by  the  simultaneous  electrolytic 
deposition  of  spongy  lead,  containing  hydrogen,  on  one 
plate,  and  oxide  of  lead,  or  oxidised  lead  in  combination 
with  an  alkali,  on  the  other.  The  electrolyte  used  may  be  a 
lead  salt  with  a  suitable  alkaline  salt  — -  e.g.,  1  part  of 
lead  sulphate,  1  part  of  nitrate  of  ammonium,  10  parts  of 
water — or  au  organic  lead  salt  combined  with  an  inorganic 
one,  with  or  without  an  alkali.  The  organic  salt  may  be  the 
tartrate,  sulphonate,  &c,  or  that  formed  by  adding  glycerin 
to  concentrated  sulphuric  acid,  diluting  and  adding  a  lead 
base.— E.  T. 


Improved  Process  of  Purifying  the  Anhydrous  Double 
Chloride  Compounds  of  Aluminium.  H.  Y.  Castner, 
London.     Kng.  Pat.  18,062,  November  12,  1889.     Sd. 

The  anhydrous  compound,  containing  ferric  and  ferrous 
chlorides  as  impurities,  is  melted  and  caused  to  flow  at  a 
suitable  rate  through  a  series  of  baths  containing  electrodes. 
A  considerable  current  is  passed  between  the  electrodes  iu 
the  first  bath,  less  in  the  second,  and  so  on,  the  current 
being  proportioned  to  the  quantity  of  impurity  still  left. 
By  this  plan  the  iron  alone  is  deposited  on  the  cathodes 
without  waste  of  aluminium. — E.  T. 


Process  for  obtaining  Chlorine  and  Bromine  by  the  Aid 
of  Electricity,  (i.  Nahnsen,  Hanover,  Germany.  Sng. 
Pat.  11,699,  July  26,  1SDO.  id. 
When  chlorine  or  bromine  arc  obtained  by  electrolysis 
waste  usually  goes  on  by  the  reaction  of  these  bodies  on 
the  water  of  the  electrolyte.  To  prevent  this  the  patentee 
cools  the  solutions  below  0°  C.  by  the  aid  of  refrigerating 
machinery,  taking  precautions  that  the  solutions  shall  be  kept 
highly   concentrated,  current  not  below  0' 25  amp.  per  sq. 


decimetre,  and  the  voltage  25  to  30  per  cent,  above  that 
theoretically  calculated.  Chlorine  so  obtained  is  quite  dry 
and  tree  from  hydrochloric  acid. — E.  T. 


Improvements     in     Galvanic    Batteries.       11.     J.    Allison, 
London.     Eng.  Pat.  13,344,  August  25,  1890.     S-/. 

A  CHLORIDE  of  silver  cell  is  made  up,  in  which  the  ease  is 
of  zinc,  and  forms  one  electrode.  The  chloride  of  silver  is 
cast,  with  a  corrugated  or  indented  surface,  round  a  silver 
wire  to  which  are  attached  pieces  of  silver  wire,  foil,  or 
gauze  to  make  more  intimate  contact  with  the  chloride. 
The  electrolyte  is  rendered  viscous  by  the  addition  of  a 
suitable  albuminous  or  gelatinous  material.  The  silver  wire 
projecting  above  the  chloride  of  silver  is  covered  with  close- 
titting  india-rubber  tubing.  The  cell  is  closed  by  Portland 
cement  or  other  material  which  is  porous  to  gas,  but  will 
not  allow  the  viscous  electrolyte  to  pass.  Such  (-ells  are 
made  very  small  and  may  even  be  put  into  a  push  or  ordinary 
fittinjr. — E.  T. 


XII.-EATS,  OILS,  AND   SOAP 
MANUFACTURE. 

Tar  Snaps  and  "  Lysol,"  a  New  Disinfectant.    C.  Engler. 
Dingl.     Polyt.     J.    278,   26—34   and    78— S3 ;     Pharm. 

C'entralhalle,  1890,  449. 

Disi.m'kctaxts  which  are  prepared  from  soap  and  coal-tar 
oils  may  be  divided  into  two  classes  :  1st,  those  that  ab- 
solutions of  soap  in  hydrocarbons  ;  and  2nd,  those  that  are 
solutions  of  hydrocarbons  or  phenols  in  soap.  When 
petroleum  oil  (b.p.  1503 — 250°)  is  heated  with  a  mixture 
of  oleic  acid  and  the  oxides  or  hydrates  of  various  metals, 
considerable  quantities  of  soap  are  found  to  be  dissolved 
in  the  oil,  the  maximum  occurring  in  the  case  of  lead, 
15  "5  per  cent,  of  PbO  being  found  in  the  liquid.  To  this 
first  category  belong  most  of  the  so-called  "solidified  oils." 
which  are  generally  aluminium,  magnesium,  or  other  soaps 
dissolved  in  petroleum,  and  also  the  disinfectants  known  as 
"  kreolin,"  "  soluble  phenyle,"  &c.  All  these  solutions 
have  the  disadvantage  of  separating  into  two  layers  on  the 
addition  of  water,  only  the  soap  going  into  the  aqueous 
solution. 

To  avoid  this  loss  the  author  has  tried  to  prepare  mixtures 
falling  within  the  second  class  ;  the  carbolic  oils  employed 
consisting  (I.  and  II.)  of  about  82  per  cent,  of  phenols,  and 
(III.)  of  about  13  per  cent.  The  alcohol  was  added  to 
assist  the  saponification  but  was  found  to  be  unnecessary  : — 


A. 


B. 


E. 


P. 


Linseed  oil I  80'8 

Train  oil 

Rape  oil 

Rosin 

Caustic  potash* 

Alcohol 

Carbolic  oil  I 

Carbolic  oil  II 

Carbolic  nil  III 


80-8 

.-lies 

:w  s 

30-8 

SO-8 

18-4 

18-4 

ls-t 

ls-l 

18-4 

20-0 

wo 

20-11 

20-0 

20-0 

sirs 

.. 

.. 

.. 

.. 

.. 

30-8 

SO-8 

30-8 

S0-8 

33-1 

80-5 

2.1*2 

13-a 


*  tine  part  solid  dissolved  in  two  of  water. 

The  solutions  obtained  were  of  a  brown  colour,  and  on 

dilution  with   distilled  wa.er  gave  perfectly  clear  liquids,  C 
being  slightly  clouded  otving  to  the  impurity  of  the  carbolic 
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oil  employed.  On  distillation  solutions  A — E  pave  off  an 
amount  of  oil  practically  identical  with  the  quantity  originally 
added,  proving  that  the  phenols  exist  in  the  free  st;ite. 
Solution  F  gave  on  distillation  17  per  cent,  of  oil,  the  excess 
of  3-8  per  cent,  being  probably  due  to  decomposition  of  the 
rosin.  To  prove  conclusively  that  the  phenols  were  not 
combined,  being  liberated  only  on  heating,  cold  solutions  of 
potassium  "carbolate"  and  "cresylate"  were  treated  with 
oleic  acid,  when  considerable  heat  was  evolved,  showing 
that  chemical  reaction  was  taking  place. 

"Lvsol"  is  a  new  preparation  of  Schiilke  and  Mayr's 
(Hamburg),  which  evidently  is  a  similar  substance.  It 
exists  in  three  forms  known  as  No.  II.,  No.  III.,  and  "  Pure 
Lysol,"  and  is  a  brown,  transparent,  syrupy  liquid,  which 
turns  litmus  blue,  but  contains  no  free  alkali.  The  ash, 
which  was  found  to  be  potassium  carbonate,  amounts  to 
from  5-9  to  6'5  per  cent.  On  distillation  up  to  225°,  47  to 
51  per  cent,  of  oil  was  obtained,  containing  about  95  per  cent. 
of  higher  phenols  (carbolic  acid  itself  being  absent). 

Each  of  its  preparations  is  miscible  with  water  in  all  pro- 
portions, and  hence  forms  a  disinfectant  which  can  be  made 
of  any  desired  strength,  without  the  loss  accruing  from  the 
insolubility  of  the  active  principle.  It  has  also  the  advantage 
over  phenols  rendered  soluble  by  the  addition  of  strong 
sulphuric  acid,  in  that  it  exists  in  a  neutral  solution,  and 
hence  might  possibly  be  of  great  service  against  phylloxera, 
&c. 

Schottelius  (Miincheuer  Medicinische  Wochcnschrift, 
1890,  No.  20)  has  examined  the  power  that  lysol  possesses 
of  destroying  pathogenic  organisms,  the  bacilli  employed 
being  those  of  cholera,  typhus,  and  swine  fever.  In  the 
case  of  the  first  two,  the  addition  of  "33  per  cent,  of  either 
lysol  II.  or  III.  destroyed  in  20  minutes  all  bacilli,  the 
power  of  the  material  over  swine-fever  being  only  slightly 
less.  Lysol  was  next  compared  with  ordinary  phenol,  and 
Pearson's  kreolin  (Jeyes')  as  to  its  power  of  instantly 
destroying  all  living  germs.  For  this  purpose  Staphylococcus 
pi/,  aureus  and  Typhus  bacillus  were  chosen  as  having  very 
different  degrees  of  vitality,  the  minimum  quantity  being 
shown  iu  the  table  : — 




Lysol. 

Kreolin. 

Phenol. 

Per  Cent. 
•3 

1-2 

I'erCent.      Per  Cent 
1"2                   2'5 

— F.  II.  L. 


A  New  Fall//  Acid.    E.  Gerard.     Compt.  Bend.  HI, 
305—307. 

The  oil  from  the  seeds  of  Datura  stramonium  (thorn 
apple)  contains,  according  to  the  present  article,  a  fatty  acid 
which  has  hitherto  remained  undiscovered.  The  seed  oil 
is  extracted  with  ether  ;  the  extract  is  taken  to  dryness,  and 
purified  by  dissolving  in  petroleum  ether,  filtering  and 
distilling.  A  greenish-yellow  oil  is  thus  obtained.  This 
oil,  on  saponification  with  litharge,  yields  lead  soaps,  from 
which  the  salts  of  oleic  and  linoleic  acids  are  extracted  by 
ether  ;  the  residual  salts  are  decomposed  with  hydrochloric 
acid,  and  the  resulting  fatty  acids  are  dried  and  dissolved 
in  alcohol,  from  which,  by  cooling,  a  mass  of  crystals  may 
be  obtained.  The  crystals  melt  at  56°.  Of  these  crystals 
a  cold-saturated  alcoholic  solution  is  made  and  fractionally 
precipitated  with  barium  acetate.  The  earlier  products 
yield  an  acid  melting  at  55°,  the  later  portions  an  acid 
melting  at  62°  (palmitic  acid).  The  acid  melting  at  55°  is 
an  acid  whose  composition  is  stated  to  agree  with  the 
formula  C,-H3402.  Further  fractionation  with  barium  acetate 
gives  constant  results  and  no  further  splitting  up  of  the 
substance  could  be  recognised.  The  author  proposes  the 
name  "  daturic  acid." 

Compounds  claiming  to  have  this  formula  have  already 
previously  been  described  ;  one  by  Becker  in  1857,  melting 
at  52° ;  another  by  Heintz  soon  afterwards,  whose  melting 


point  was  put  at  60°  ;  and   thirdly,  one  by  Krafft  in  1879, 
melting  point  60  '. 

The  formula  claimed  for  the  new  acid  places  it  between 
stearic  and  palmitic  acids,  yet  its  melting  point  is  consider- 
ably lower  than  that  of  either  of  these  acids. — T.  L.  B. 


Report  on  Soaps.    Report  of  the  Central  Laboratory  of  the 

Italian  Customs  Department,  1886—1889.  356—361. 
The  tariff  distinguishes  between  common,  perfumed,  and 
glycerin  soaps,  subject  to  duties  of  8,  10  and  60  lire  per 
quintal.  In  the  first  class  are  included  every  kind  of  hard 
soap,  and  soap  containing  silieious  and  earthy  matters,  as 
also  pasty  mixtures  of  fat,  oil,  soda  and  potash,  together 
with  cart-grease  composed  of  oils  of  resin  and  fatty  substances 
mixed  with  alkalis.  In  the  second  class  are  included  soaps 
in  tablets,  &c.  and  soft  soaps,  which  are  not  of  the  nature 
of  so-called  silk-soaps,  while  transparent  or  semi-transparent 
soaps,  even  though  not  perfumed,  are  relegated  to  the 
third  class.  Lastly,  medicinal  soaps  such  as  those  of 
opodeldoc,  naphthalene,  eucalyptus,  iodine,  &c,  and  soaps 
with  lead  oxide  as  their  base,  are  classified  as  compounded 
drugs  not  specified.  The  Department  determined  the  pro- 
tions  of  water,  total  alkali,  free  alkali,  and  fatty  acid 
saponified,  resin,  glycerol,  alcohol,  medicinal  substance,  and 
essence  or  essential  oil.  Samples  of  common  soap  appear 
to  have  been  declared  as  calcium  chloride,  various  fats  and 
vegetable  fat. — V.  H.  V. 


PATENTS. 


Improvements  in  Extracting  Oil  or  Grease.  W.  II.  Lever, 
J.  D.  Lever,  and  E.  G.  Scott,  Port  Sunlight.  Fug.  Pat. 
18,988,  November  26,  1889.     id. 

In  the  ordinary  process  of  extracting  oil  or  grease  from 
seeds  or  other  materials  by  means  of  bisulphide  of  carbon, 
the  inventors  substitute  for  that  solvent  the  tetrachloride  of 
carbon  (this  Journal,  1890,  1063),  which  is  said  to  be  less 
dangerous  to  use  and  to  leave  the  extracted  oil  in  a  purer 
condition. — G.  H.  P. 


Improvements  in  Soap  Powders.  G.  P.  Clarke,  London. 
Eng.  Pat.  13,985,  September  5,  1890.  -id. 
A  neutral  salt  of  ammonium  is  incorporated  with  ordinary 
soap  powder.  In  order  to  preserve  the  salt,  preferably-  the 
sulphate  of  ammonium,  from  being  decomposed  by  the 
sodium  carbonate  of  the  soap  powder,  the  crystals  are 
coated  with  finely-powdered  sugar,  and  also,  if  necessary, 
with  some  fatty  substance.  It  is  only  on  dissolving  the 
mixture  in  water  that  the  neutral  ammonium  salt  is 
decomposed,  carbonate  of  ammonium  being  formed. 

— G.  H.  B. 


XIII -PAINTS,  PIGMENTS,  VAENISHES. 
AND  EESINS. 

The   Preparation   of  Ultramarine.      J.   Wunder.     Chem. 
Zeit.  14,  1119—1123. 

In  1810  the  manufacture  of  ultramarine  was  confined  to 
three  works,  two  in  Germany  and  one  in  France.  Since 
that  date  the  number  of  colours  has  largely  increased, 
including  at  present  light  and  dark  blue,  green,  red,  violet, 
and  white.  For  the  production  of  ultramarine  green  and 
blue  (from  sodium  sulphate;,  a  mixture  of  kaolin,  sodium 
sulphate,  and  coal  is  heated  in  crucibles  to  a  bright  red 
heat :  sodium  sulphide  is  produced  which  forms  with  the 
components  of  the  kaolin  a  green  mass.  On  treating  this 
with  sulphurous  acid  gas  at  a  temperature  of  over  300°  C.  a 
blue  of  moderate  depth  results.     Air-tight  crucibles  cause 
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the  formation  of  Bitter's  ultramarine  white,  a  pale  grey 
substance  which  on  moderate  heating  is  converted  into  a 
fine  green.  To  produce  a  "  pure "  blue,  a  mixture  of 
kaolin,  rich  in  alumina,  sodium  carbonate  and  sulphur,  in 
the  proportion  of  equal  equivalents  of  the  latter  two,  is 
heated  with  rosin  or  asplialtum  ;  the  lower  portion  of  the 
contents  of  the  crucible  become  dull  green,  the  upper  being 
blue,  the  colour  however  improving  by  moderate  heating. 
To  obtain  a  uniformly  dark  blue  mass,  silica  is  mixed  with 
the  kaolin,  and  a  larger  proportion  of  sulphur  employed 
than  ill  the  last  ease.  This  may  be  burnt  either  in  crucibles 
or  in  bulk,  the  latter  method  giving  a  product  richer  in 
colour,  and  oue  that  better  withstands  the  action  of  alum  ; 
but  which  owing  to  its  containing  free  sulphur  is  unavailable 
for  some  purposes  such  as  calico  printing,  the  hot  rollers 
employed  being  liable  to  injury.  This  free  sulphur  can  be 
removed  neither  by  beat  nor  by  boiling  with  caustic  alkalis 
without  injury  to  the  colour;  but  by  boiling  the  ultramarine 
in  a  solution  of  sodium  sulphide  by  the  aid  of  steam  in 
zinc  vessels,  the  author  has  succeeded,  the  colour  being  often 
considerably  improved  by  the  process. 

Chemically  pure  sodium  carbonate  and  "ammonia  soda  " 
make  the  mass  difficult  to  burn,  but  on  the  other  hand,  a 
slight  addition  of  caustic  alkali  or  of  sodium  sulphide  is  of 
assistance  in  the  process.  The  richer  the  mixture  is  in 
silica  the  more  difficult  is  the  burning,  but  the  deeper  is  the 
colour  of  the  ultramarine,  and  the  greater  its  power  of 
resisting  the  action  of  alum  and  weak  acids.  •  Ixygen  must 
be  carefully  excluded  during  the  combustion,  as  otherwise 
silica  is  reformed,  which  yields  with  the  sodium  and 
aluminium  present  a  hard  slag.  To  avoid  this  many  manu- 
facturers run  their  furnaces  with  an  insufficient  supply  of 
air;  this,  however,  considerably  increases  the  amount  of 
fuel  used,  beside  producing  large  quantities  of  smoke.  By 
burning  the  coal  in  a  separate  chamber,  and  allowing  only 
the  flame  and  hot  air  to  circulate  round  and  through  the 
furnace  in  which  the  crucibles  or  substance  in  bulk  is  placed, 
the  author  has  been  able  to  work  wkh  considerably  less 
coal,  without  producing  more  than  a  trace  of  smoke,  and 
without  any  deleterious  action  on  the  mixture.  A  further 
economy  is  gained  by  allowing  the  gases  to  circulate  through 
another  furnace  before  escaping,  which  can  thereby  be  raised 
to  a  dull  red  heat.  Samples  should  be  taken  at  intervals 
during  the  furnacing,  by  means  of  an  iron  rod  with  a  spoon- 
shaped  end  ;  these  must  be  kept  covered  till  cold,  and  when 
tbej'  are  found  to  be  dark  green  the  operation  is  complete. 

Ultramarine  containing  much  silica  is  usually  of  a  reddish- 
blue  colour.  To  obtain  a  pure  blue,  the  author  heats  the 
mixture  in  covered  crucibles.  The  green  product  is  powdered 
and  heated  in  a  limited  supply  of  air  to  a  temperature  of 
100° — 1801  and  a  small  quantity  of  steam  ;  colours  varying 
from  greenish-blue  to  pure  blue  being  obtainable  at  pleasure. 
By  this  method  a  good  blue  was  formed  from  a  mixture 
containing  69'32  parts  of  silica  to  30-67  of  kaolin,  the 
highest  proportion  previously  available  being  66 '7  of  silica 
to  33  •  3  of  kaolin. 

The  crude  ultramarine  blue  contains  from  20  to  24  per  cent, 
of  free  sodium  sulphate,  which  is  usually  removed  after 
powdering  by  repeated  agitation  with  hot  water.  The  author 
recommends  that  the  blue  should  be  mixed  with  the  water 
to  a  paste,  boiled  with  steam  to  dissolve  the  sulphate,  and 
the  mass  thrown  on  to  a  filter  on  Bunsen's  principle,  where 
the  solution  is  removed  under  diminished  pressure.  The 
filter  recommended  has  a  diameter  of  1  m.  and  a  depth  of 
•5m.;  8  cm.  from  the  bottom  a  perforated  tray  is  fixed, 
on  which  a  filter  cloth  is  laid,  and  a  manometer  to  show  the 
pressure.  Over  the  ultramarine  a  thin  sheet  of  metal 
provided  with  small  holes  is  laid,  to  avoid  disturbing  the 
substance  during  washing.  If  it  be  desired  to  work  up  the 
sulphate  solution,  a  small  quantity  of  carbonate  should  be 
added  to  precipitate  the  dissolved  iron. 

The  final  grinding  takes  place  with  water  under  edge- 
runners,  the  weight  of  the  runners  being  supported  on  a 
footstep  bearing  which  is  adjustable  by  levers  and  a  counter- 
balance, so  that  the  pressure  ou  the  bed  can  be  altered  to 
suit  the  fineness  of  the  material.  It  is  then  washed  and 
levigated,  the  finest  particles  being  precipitated  by  the 
addition  of  some  salt  which  has  no  action  on  it,  e.g., 
ammonium  salts,  calcium  sulphate,  or  even  hard  water. 


Ultramarine  violet. — The  first  samples  of  this  colour  were 
made  under  the  direction  of  Leykauf  by  the  ultramarine 
works  at  Nurembnrg  in  the  year  1859.  The  process 
employed  was  to  allow  moist  calcium  chloride  to  act  on 
ultramarine  blue  in  a  warm  place.  In  the  year  1872  the 
author  treated  ultramarine  with  chlorine  gas  at  a  temperature 
of  300°  C. ;  the  mass  assumed  a  reddish-brown  colour, 
which  on  treatment  with  water  became  violet.  This 
colour  contained  water  in  combination,  and  at  a  high 
temperature  was  decomposed  into  the  original  blue.  A 
similar  brown  substauce  is  produced  by  the  action  of  sul- 
phuric anhydride  or  sulphur  chloride  on  heated  ultramarine. 
When  the  chlorine  compound  is  treated  with  absolute  alcohol 
a  reddish-violet  substance  is  obtained  containing  some 
organic  matter  in  combination,  a  smell  of  ethjl  chloride 
being  produced.  By  leading  ammonia  gas  over  the  heated 
chlorine  compound,  it  is  absorbed,  and  a  violet  colour 
produced,  aniline  acting  in  a  similar  manner.  The  violet  is 
also  formed  by  passing  a  mixture  of  chlorine  and  steam 
over  ordinary  ultramarine  heated  to  160° — 200    t  . 

Mahla  heated  a  mixture  of  ammonium  nitrate  and 
chloride  (which  decompose  in  the  following  manner, 
NH4C1  +  2  NH4N03  =  6  H;0  +  5  X  +  CI)  and  ultra 
marine  to  200°  C.  aud  directly  obtained  a  fine  violet.  This 
compound  contains  ammonia  in  combination.  In  the 
course  of  manufacture  it  has  been  found  that  by  workiug 
in  porous  crucibles  and  exposing  the  mass  to  a  long-continued 
heat,  the  addition  of  nitrate  to  the  mixture  is  unnecessary. 
A  mixture  of  hydrochloric  acid  gas  and  air  has  been 
substituted  for  the  chlorine  with  success,  care  being  taken 
to  keep  the  temperature  between  180°  and  230°. 

The  violet  produced  by  the  action  of  moist  chlorine 
differs  from  the  original  blue,  by  having  lost  one-sixth  of 
its  sodium  and  having  gained  water  and  oxygen ;  the 
approximate  formula  for  the  blue  being,  NajAljSi^Oo], 
and  for  the  violet,  NajHA^Si^Osj  +  H20.  It  also  con- 
tains much  thiosulphate.  When  treated  with  iodine  solution 
in  excess,  decomposed  by  hydrochloric  acid,  and  the  sul- 
phates removed  by  barium  chloride,  the  tetrathionic  acid 
which  is  formed  by  the  action  of  the  iodine  on  the  thio- 
sulphate may  be  oxidised  by  nitric  acid  and  precipitated 
as  barium  sulphate,  the  yield  from  violet  (calculated  as 
free  sulphur)  being  2' 3  per  cent.,  the  blue  giving  only 
0-29  per  cent. 

For  the  manufacture  of  the  violet  by  the  action  of  chlorine 
and  steam,  the  blue  is  first  spread  out  in  thin  layers  on 
earthenware  trays,  heated  in  a  furnace  to  280°  C,  and  steam 
passed  over  it  to  remove  the  sulphur.  It  is  then  allowed  to 
cool  to  160°  when  a  mixture  of  chlorine  and  steam  is  led  over  it 
for  three  hours.  Iron,  not  being  attacked  by  chlorine  between 
150°  and  250°,  may  be  used  for  the  material  of  the  furnace. 
Hydrochloric  acid  may  be  substituted  for  the  chlorine,  the 
temperature  employed  being  221) — 230 ;  the  operation 
iasts  about  seven  hours,  and  by  allowing  the  heat 
gradually  to  fall  to  160°  the  colour  of  the  product  becomi  s 
very  brilliant.  For  the  production  of  the  violet  by  means 
of  sal-ammoniac  with  or  without  the  addition  of  nitrates, 
the  blue  is  heated  with  5  per  cent,  of  ammonium  chloride 
for  14  days  in  a  chamber  built  over  the  blue  furnaces  ; 
when  sodium  nitrate  is  added  the  operation  is  completed 
in  less  time. 

I'ltraniariue  violet  heated  to  280  in  a  stream  of  hydrogen 
is  converted  into  a  new  colouring  matter,  a  light  blue.  ( *n 
analysis  this  substance  gives  figures  closely  agreeing  with  the 
formula  Na;H„Al4Si,S40v,. 

Heated  to  from  135°— 145° in  a  stream  of  nitric  or  hydro- 
chloric acid  gas,  the  violet  is  converted  into  ultramarine  red, 
which  substance  is  apparantly  an  acid,  whose  sodium  salt  is 
the  violet.     Analysis  of  the  reil  gives  NaaH5Al4Si„S40.,6. 

— F.  H.  L. 


Kkuatum. 
This   Journal,  November  number,  1890,  p.    1046,  col.   2, 
last  two  paragraphs,  for  "Oil  of  Flax,"  read  "  Linseed  Oil." 
Also  p.  1045,  ibid,  for  "Flax  "  read  "  Linseed." 
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XIV.-TANNING,  LEATHER,  GLUE,    AND 
SIZE. 

PATENTS. 

Improvements  in  the  Method  of  and  Apparatus  for  Extract- 
ing tlie  Tannin  from  Bark  or  oilier  Mali  rials  used  for 
Tanning  Purposes.  J.  Hutchings  and  W.  S.  Hutchings, 
Warrington.     Eug.  Pat.  20,403,  December  18,  1889.     Sd. 

In  the  centre  of  an  ordinary  pit  or  leach  of  any  convenient 
size  is  fixed  a  square  wooden  trunk  having  openings  at  the 
bottom.  Enclosed  by  this  is  a  plunger  which  is  a  strong 
wooden  box  fitting  the  trunk  and  about  three  feet  deep. 
This  plunger  can  be  weighted  in  any  convenient  way,  such 
as  by  partially  rilling  with  stones,  &c,  and  has  a  simple 
pump  clack  at  the  bottom.  The  plunger  is  conuected  by 
a  rope  with  the  end  of  a  rocking-beam,  by  the  oscillation 
of  which  it  is  alternately  raised  and  lowered.  The  mode 
of  working  is  as  follows  : — Baskets,  half  filled  with  bark, 
valonia,  or  other  tanning  material,  are  placed  in  the  leach 
surrounding  the  trunk  till  the  leach  is  filled,  and  water  or 
liquor  is  then  run  into  the  leach.  By  the  movement 
of  the  plunger  the  liquor  is  kept  in  constant  movement  and 
the  soluble  constituents  of  the  tanning  material  are  rapidly 
exhausted.     Drawings  are  given. — B.  H. 


Improvements  in  Machines  for  Colouring  Leather,  Skins 
and  like  Materials.  C.  Knabe,  Osterwieek-am-Harz, 
Germany.     Eug.  Pat.  15,167,  September  25,  1890.     6d. 

"  The  invention  consists  in  the  combination  of  a  rotary  table 
on  which  the  material  to  be  coloured  is  extended,  with  a 
colouring  drum  which  is  moved  to  and  fro  over  the  table 
whereby  it  is  at  the  same  time  set  in  rotary  motion  alter- 
nately in  the  one  and  in  the  other  direction."  Details  and 
drawings  of  the  machine  are  given  in  the  specification. 

— B.  II. 


XV.-MANURES,  Etc. 

Field  Experiments  with  Swedes.     E.  Kiiieh.     Report  of  the 
Royal  Agricultural  College  Club,  Cirencester,  1889. 

In  these  experiments  the  same  seed,  Sutton's  "  Crimson 
King  Swede,"  and  the  same  manures  were  employed  during 
the  same  season  on  various  soils: — 1.  Stiff  brown  clay,  on 
trias,  Peplow,  Shropshire.  2.  Light  "  hungry  "  sand  on 
New  Red  Sandstone,  Cheswardiue,  Staffordshire.  3.  Sandy 
soil,  Elstree,  Herts.  4.  Light  soil,  St.  Alban's,  Herts. 
5.  Rather  stoney  marl,  on  Forest  Marble,  Siddington, 
Gloucestershire.  6.  Red  loam  on  Carboniferous  Limestone, 
Bristol,  Somerset.  7.  Loam  on  greensand  and  gravel, 
Burcote,  Oxon.  8.  Calcareous  clay,  on  Great  Oolite,  Royal 
Agricultural  College,  Cirencester.  The  manures  consisted 
of  superphosphate  with  26-81  per  cent,  soluble  phosphate, 
nitrate  of  soda  containing  98-41  per  cent,  of  the  pure  salt, 
and  Thomas' slag  with  17-8  per  cent,  phosphoric  acid,  and 
85  per  cent,  passing  through  a  100-mesh,  and  over  70  per 
cent,  through  a  150-mesh  sieve.  The  following  weights  of 
roots  in  tons  and  cwt.  per  acre  were  obtained  under  the 
conditions  specified : — 


Without  other  Manure. 


Soil. 

Thomas'  Sla#. 

Super- 
phosphate 

3  Cwt. 

No 

4  Cwt. 

6  Cwt. 

Phosphate. 

1.  Stiff  clay 

2.  Light  sand 

:;.  Sand 

5.  Marl 

8.  Calcareous  flay. . 

Tons  Cwt. 
11      7 

19    19 

15     161 

11  17} 
14      8} 
1      16} 
211       7 

12  61 

Tons  Cwt. 

s  m 

21      8} 
14    18} 

13  45 

14  111 
is     H 
16      8 
19      81 

Tons  Cwt. 
9     li\ 

18      6} 

15      71 

13  i;i 

14  3| 

15  11 
21)       11 
13      44 

Tons  Cwt. 
8    14 

20      1} 

11    181 

8  81 
13      6 

6  91 
19  5} 
11      81 

With  Farmyard  Manure. 


1.  (15  tons)  . 

2.  (15  tons)  . 

3.  (IS  tons)  . 

4.  (12  tons)  . 

5.  (12  tons)  . 

6.  (18  tons)  . 

7.  (12  tons) . 

8.  (12  tons)  . 


11  18 

33  71 

15  19} 

14  17} 
18  It 

22  18 

23  141 

15  111} 


14  18 
29  191 

16  194 

15  19i 

17  i-_>i 

19  11} 

20  15} 

14  12 


15  8 

33  7} 

21  Si 

17  174 

21)  0 

22  19 

23  161 
15  19} 


13  1} 

29  18 
17  2 
17  11 
17       8 

20  151 

21  5 

14  0} 


With  Nitrate  of  Soda,  1  Cwt.  per  Acre. 


8  111 

22  0 

lfi  ii 

11  71 

17  5} 

14  21 

21  3} 

16  17| 


8 

131 

2 

5} 

16 

li 

16 

in; 

13 

8 

21 

10} 

16 

174 

16  121 
21  11} 

17  3} 

14  1} 

15  51 
13  11} 
19  5} 
19  11 


7  18} 
21   1 
15  17} 


16  12 
6   91 

21  15 

17  15} 


From  which  it  will  be  seen  that  the  superphosphate 
alone  gave  an  increase  in  nearly  all  cases,  and  generally 
acted  well  in  conjunction  with  farmyard  manure  and  in 
fewer  eases  with  nitrate.  Slag  alone  also  gave  a  good 
increase  in  most  instances,  and  in  some  cases  equal  to  the 
superphosphate,  but  it  is  more  uncertain  in  action  than  the 
latter,  especially  when  used  with  nitrate  or  farmyard  manure. 
The  farmyard  manure  exhibited  a  good  effect  in  all  cases 
and  the  nitrate  in  most.  Soils  2  and  7  were  in  too  good 
condition  to  benefit  much  by  the  manures. — D.  A.  L. 


Value  of  Superphosphate  <is  compared  with  a  Mixture  of 
Ferrous  Sulphate  and  Mineral  Phosphate.  P.  M.  De- 
Iacharlonny.  Jour,  de  l'agricult.  1890,  1,  825 — 829. 
Plots  were  first  dressed  with  farmyard  manure  and  then 
with  different  manurial  mixtures :— superphosphate  and 
sodium  nitrate  with  and  without  potassium  sulphate  and 
nitrate ;  superphosphate,  potassium  sulphate,  and  iron 
sulphate ;  mineral  phosphate  and  iron  and  potassium 
sulphates  with  aud  without  sodium  nitrate  and  potassium 
nitrate.  Vine  was  cultivated  and  the  wine  harvest  estimated. 
The  results  indicated  that  not  alone  could  the  superphos- 
phate be  profitably  replaced  but  even  surpassed  by  the  use 
of  the  ferrous  sulphate  and  mineral  phosphate  together. 

—  D.  A.  L. 
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Behaviour  of  Sandy   Soils  towards   Superphosphate.     A. 

Thomson.  Bied.  ( lentr.  19,  585—588. 
Percolation  experiments,  made  to  ascertain  the  factors 
influencing  tin-  absorption  and  retention  of  phosphoric  acid 
by  sandy  soils,  have  led  to  the  following  conclusions,  Phos- 
phoric arid  is  absorbed  and  retained  most  energetically 
when  ferric  and  aluminium  hydroxides  and  calcium  carbonate 
are  present  simultaneously,  but  separately  the  hydroxides 
are  more  active  as  absorbents  than  the  calcium  carbonate  ; 
whilst  sand  and  orthoclase  neither  absorb  nor  retain 
uhosphoric  acid.  Sodium  chloride  solutions,  as  compared 
with  distilled  water,  dissolve  less  phosphoric  acid  from 
superphosphate.  They  diminish  the  absorption  of  phos- 
phoric acid  by  calcium  carbonate  (a  1  per  cent,  solution  more 
than  a  2  per  cent.),  whilst  the  absorptive  power  of  the 
hydroxides  is  augmented  by  a  1  pet  cent,  common  salt  solution 
and  is  depressed  by  a  2  per  cent,  solution.  The  absorption 
by  the  combined  absorbents  is  reduced  by  both  salt  solutions 
to  about  the  same  extent.  Potassium  nitrate  behaves  in  a 
similar  manner  to  the  sodium  chloride,  hut  more  energeti- 
cally, and  the  2  per  cent,  solution  is  in  most  cases  more 
active  than  the  1  per  cent,  solution.  Distribution  exerts  an 
important  influence  on  the  absorption  of  phosphoric  acid, 
but  no  simple  relationship  was  noticed  between  the  quantity 
of  phosphoric  acid  dissolved  and  the  duration  of  the  contact 
of  the  solvent  with  the  material.  Agriculturally  considered 
superphosphate  can  only  be  expected  to  act  as  a  fertiliser  on 
sandy  soil  when  a  large  quantity  of  calcium  carbonate  or  a 
smaller  quantity  of  both  the  calcium  carbonate  and  the 
hydroxides  are  present,  and  when  tin  re  is  not  too  much 
nitrate  either  applied  to  or  formed  in  the  soil. — D.  A.  L. 


Action  of  Manures  containing  Thiocyanates  (Sulpho- 
cyanides').  E.  JIack  and  K.  Silen.  Tyroler  landw.  Blatter, 
1800,  8,  198—200. 
Diminished  yields  of  maize,  manured  with  ammonium 
sulphate  containing  ammonium  thiocyanate  (sulphocyanide), 
and  cut  and  weighed  green,  indicate  a  very  great  sensitiveness 
in  these  plants  towards  thiocyanates  ;  which  became  evident 
even  from  the  generally  deteriorated  appearance  of  the 
plants  when  the  quantity  of  thiocyanate  amounted  to 
9-0  kilos,  per  hectare. — D.  A.  li. 


The    Exhaustion   of  Unmanured    Soil.     P.   P.    Deherain. 
Compt.  Rend.  HI,  253—250. 

In  a  previous  paper  (Compt.  Rend.  109,  "81)  an  account 
has  been  given  by  the  author  of  experiments  made  upon 
land  that  lias  not  been  manured  since  1875.  He  iinds  that 
this  unmanured  soil  can  yield  a  good  crop  of  oats  and  a 
fair  crop  of  wheat,  but  that  the  culture  both  of  beet  and  of 
clover  is  impossible.  This  ground  differs  little  from  well- 
manured  ground  in  respect  to  the  quantities  of  nitrogen,  of 
phosphoric  acid,  and  of  pota-di  it  contains,  but  it  has  only 
half  of  the  amount  of  carbon  derived  from  organic  matter, 
or  7  grms.  per  kilo,  of  soil.  There  is,  further,  little 
difference  in  the  amount  of  moisture  retained  by  the  manured 
and  unmanured  soil.  To  throw  further  light  on  the  subject 
the  author  has  examined  the  drainage  water  from  numerous 
samples  of  soils,  for  it  appears  from  the  above  that  it  is 
organic  matter  that  renders  the  soil  suitable  for  the  growth 
of  beet  and  clover. 

The  method  of  observation  adopted  was  to  place  the  soil 
in  large  pots  and  to  collect  the  drain  water  by  a  suitable 
pot  placed  below.  Manured,  unmanured,  and  meadow  soil 
were  examined  in  this  way.  There  was  found  to  be  little 
variation  in  the  amount  of  drain  water  obtained  in  the  three 
eases,  nor  do  the  different  quantities  of  nitric  acid  found  in 
the  drain  waters  appear  sufficient  to  account  for  the  sterility 
of  the  unmanured  soil.  During  theycar  1889 — 90  the  soils 
experimented  upon  lost  100  gnus,  of  nitric  acid,  correspond- 
ing to  600  grms.  of  sodium  nitrate  per  hectare,  in  the  drain 
water.  'Ibis  loss  bad  taken  place  on  soil  without  any  crop 
on  it  in  the  ease  of  the  unmanured  land,  whilst  with  the 
manured  land  the  author's  experiments  go  to  show  that  it 
occurs    mainly    during  the   periods   between   the  growth  of 


crops.     To  avoid  this  loss  of   nitrates   it  is  in mended  lo 

sow  some  rapidly-growing  plant,  such  as  rape,  immediately 
after  gathering  the  crop  of  beet,  clover,  &c,  so  that 
something  shall  be  in  the  soil  which  is  capable  of  transform- 
ing tin-  nitrates  into  organic  matter.  When  these  plants 
are  ploughed  into  the  soil  at  the  end  of  autumn  or  the 
beginning  of  spring  they  restore  to  the  soil  the  whole  of 
the  nitrogen  which  would  otherwise  have  been  lost,  and  in 
addition  a  powerful  organic  manure  which  is  particularly 
efficacious  for  certain  kinds  of  crops. — C.  A.  K. 


The    Treatment    of    Black-Hot.     A.   de    l'Ecluse.     Compt. 
'  Rend.  HI,  L'Sl—  285. 

If  the  leaves  of  the  vine  are  covered  with  a  composition 
containing  a  soluble  copper  salt  or  oxide  of  copper,  the 
black-rot  loses  the  power  of  germinating  and  the  vine  is 
preserved.  This  treatment  should  be  constantly  applied  to 
all  the  green  parts  of  the  plant  at  least  12  days  before  the 
first  attacks  of  the  black-rot  are  to  be  expected. 

If,  however,  the  leaves  are  already  covered  witli  the 
pest,  the  grapes  may  be  still  preserved,  as  long  as  the 
peduncle  has  not  been  affected,  if  the  composition  be  applied 
15  days  before  the  appearance  of  any  contaminated  fruit. 
In  order  to  ensure  complete  success  by  this  means  the 
whole  of  the  green  surfaces  of  the  vine  must  be  completely 
covered  by  the  salts  of  copper  during  the  periods  mentioned. 
It  is  not  sufficient  to  coat  only  the  upper  surfaces  of  the 
leaves. — C.  A.  K. 


PATENTS. 

Improvements  in  the  Treatment  of  Sewage  ami  Sewage 
Matters,  anil  in  the  Production  of  Fertilising  Products 
therefrom.  \V.  B.  Kemshead,  Mitcham,  Eng.  Pat. 
18,677,  November  21,  1889.     4,/. 

.See  under  XVIII.  B.t  page  1 144. 


Improvements  in  the  Treatment  of  Organic  Matters  for 
the  Production  of  Manures  and  in  Apparatus  therefor. 
J.  Guillaume,  Paris,  France.  Eng.  Pat.  54 19,  April  9, 
1890.      11,/. 

See  under  XVIII.  B.,  page  1144. 


XYI.-SUGAK,  STARCH,   QUM,  Etc. 

Studies    on     Starch.     C.    Scheibler    and    H.     Mittelmeier. 

Per.  23,  3060—3075. 
Tins  paper  is  divided  into  three  parts,  in  the  first  and 
second  of  which  the  chemistry  of  starch,  is  discussed  from 
the  historical  and  theoretical  standpoints.  For  the  consi- 
derations here  involved  the  original  communication  must  he 
consulted.  In  the  third  portion  of  their  paper  the  authors 
describe  the  results  of  their  investigations  on  the  nature  of 
dextrins.  Pure  commercial  dextrin  was  aseil  in  the  experi- 
ments. It  contained  appreciable  quantities  of  glucose 
indicated  by  the  phenylhydra/.ine  reaction.  It  was  found 
that  the  dextrin  could  be  readily  purified  by  repeated 
precipitation  with  alcohol,  or  by  osmosis.  The  sugar-free 
dextrin  thus  obtained  consisted  no  doubt  of  a  mixture  of 
several  dextrins.  The  aldehydic  character  of  the  dextrin 
was  shown  by  its  behaviour  towards  various  reagents.  Its 
solution  was  browned  by  alkalis  and  distinctly  reduced 
Fehling's  solution.  The  solid  dextrin  was  slowly  dissolved 
in  the  cold  by  phen\  llmlin/iiM  ,  and  this  solution  yielded 
on  precipitation  with  alcohol  a  brilliant  white  powder, 
consisting  of  the  hydrazone  of  dextrin.  This  substance  is 
hydrolysed   by  diastase.     It   is  very   soluble   in  water  and 
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contains  l-02  per  cent,  of  nitrogen.     This  number  gives  i 

a  rough  idea  of  the  molecular  weight  of  dextrin,  as  will  bo 
soon  by  comparing  it  with  the  percentages  of  nitrogen 
contained  in  different  dextrin  phenylhydrazones : — 


Formula. 

Per  Cent.  N. 

<;  ,1[1,.()-,,N\,HC,H, 

1'IS 

rut 

CinHi«>0»,N..HCf  H^ 

0'!« 

n\st 

An  osazone  was  also  prepared  containing  1  •  63  per  cent, 
of  nitrogen.  It  forms  a  yellow  powder  and  is  slightly 
soluble  in  water. 

A  cold  solution  of  dextrin  treated  with  sodium  amalgam 
loses  its  property  of  reducing  Fehling's  solution,  and  is  no 
longer  browned  by  alkalis.  The  reduction  product  may  be 
precipitated  by  means  of  alcohol,  and  is  obtained  as  a 
white  powder,  which  does  not  dissolve  iu  phenylhydrazine 
even  on  warming.  The  authors  propose  to  name  this  new 
body  "  de.rtrile."  Dextrite  is  saccharified  by  diastase  and 
by  strong  acids.  By  the  gradual  oxidation  ot  dextrin  with 
bromine,  the  corresponding  carboxylie  acid  is  obtained. 
It  forms  a  white  powder,  the  solution  of  which  reddens 
litmus  paper  and  decomposes  calcium  carbonate  on  boiling. 
The  solid  substance  is  soluble  in  phenvlhydrazine.  The 
solution  of  the  acid  is  not  precipitated  by  basic  acetate  of 
lead,  or  by  lime  water.  It  does  not  reduce  Fehling's 
solution,  but  after  boiling  with  acids,  or  after  treatment 
with  diastase,  it  acquires  a  strong  reducing  action.  The 
comparative  ease  with  which  this  acid  is  produced  is  a 
further  proof  of  the  aldehydic  nature  of  dextrin.  Dextrin 
has  been  treated  with  oxidising  agents  by  other  observers, 
but  only  with  the  object  of  destroying  sugars,  to  an 
admixture  with  which  the  reducing  power  of  dextrin  was 
ascribed,  the  assumption  being  made  that  the  dextrin  itself 
would  not  be  affected  by  the  reagent  employed,  such  as, 
for  instance,  mercuric  cyanide.  According  to  the  present 
research  it  appears  that  the  "non-reducing"  dextrin 
obtained  by  such  a  process  consists  in  all  probability  of  the 
carboxydic  acid  of  dextrin. 

The  question,  whether  or  not  pure  dextrin  reduces 
Fehling's  solution,  is  thus  answered  in  the  affirmative. 

— H.  T.  P. 


On  Sugars  richer  in  Carbon  from  Rhamnose.      E.Fischer 
and  O.  Piloty.     Her.  23,  3102—3110. 

Rhamxosk  is  a  methyl  pentose,  the  formula  of  the  anhydrous 
sugar  being  CH3.(CH.OH)4.COH,  and  when  treated  in 
the  way  which  has  been  previously  described  (this  Journal. 
1890,  638),  it  yields  sugars  containing  one  or  several  atoms 
of  carbon  more.  These  sugars  the  authors  propose  to  call 
rhamno-hexose,  rhamno-heptose,  rhamno-octose,  &c. 

Rhamnitol,  CH:,.(CH.OH)4.CHoOH,  is  the  peutahydric 
alcohol  obtained  by  the  reduction  of  rhamnose  by  sodium 
amalgam.  In  order  to  obtain  a  crystallisahle  product,  a 
10  per  cent,  solution  of  rhamnose  is  shaken  with  2\  per 
cent,  sodium  amalgam,  and  kept  cool.  During  the  first 
half  of  the  reaction  the  solution  is  kept  just  acid  with 
sulphuric  aeid.  and  during  the  latter  half  just  alkaline. 

The  reduced  alkaline  solution  is  filtered,  neutralised  with 
sulphuric  aeid,  evaporated  on  the  water-bath,  and  the  syrup 
taken  up  with  hot  absolute  alcohol.  On  evaporation,  the 
alcoholic  solution  yields  a  syrup,  which  crystallises  on 
cooling.  The  yield  is  about  60  percent,  on  the  sugar  taken. 
The  recrystallised  rhamnitol  tastes  sweet,  melting  point 
121°C,  and  distils  partly  undecomposed.  It  is  easily  soluble 
in  water  and  alcohol,  with  difficulty  in  chloroform  and  acetone, 
and  is  almost  insoluble  in  ether.  A  concentrated  solution  in 
acetone  deposits  fine  globules,  which  crystallise,  and  grow 
to  fairly  large  triclinic  prisms.  A  solution  of  rhamnitol  is 
optically  active  [a] „  =  +  10-7°  ;  it  does  not  reduce  Fehling's 
solution. 


Rhamno-hexonic    Acid,  CH3.(CH.OH)5.COOH.— -This 

has  previously  been  described  as  iso-duleitol-carboxylic 
acid  (this  Journal,  1888,  636).  An  aqueous  solution  is 
dextro-rotatory,  [a]D  =    +  83 '8. 

Rhamno-hexose,   CH3(CH.OH)5.COH,   is    obtained   by 

reducing  a  solution  of  the  lactone  of  rhamno-hexonie  acid 
by  2.t  per  cent,  sodium  amalgam.  The  solution  must  he 
kept  cool  and  acid  by  the  addition  of  dilute  sulphuric  aeid 
as  the  reaction  proceeds.  The  reduced  solution  is  filtered, 
and  sufficient  soda  added  to  give  an  alkaline  reaction  after 
standing  a  quarter  of  an  hour.  The  solution  is  then  just 
neutralised  with  sulphuric  aeid,  evaporated  to  a  syrup,  and 
the  chief  portion  of  sodium  sulphate  removed  by  crystallisa- 
tion, and  the  mother-liquor  taken  up  by  boiling  absolute 
alcohol.  The  sodium  salt  is  precipitated,  and  the  sugar 
remains  in  solution,  which  crystallises  from  the  syrup 
obtained  by  evaporating  the  alcoholic  solution.  The  yield 
is  60 — 65  per  cent,  of  the  lactose  taken.  It  crystallises  in 
well-formed  short  columns  on  thick  tables,  melting  point 
ISO — 181°,  without  decomposition.  It  differs  from  rhamnose 
in  crystallising  in  the  anhydrous  state.  It  is  difficultly 
soluble  iu  absolute  alcohol,  but  more  easily  in  hot  methyl 
alcohol.  Its  aqueous  solution  tastes  sweet,  and  gives  all  the 
ordinary  sugar  reactions,  and  does  not  ferment  with  beer 
yeast.     It  is  levo-rotatory,  having  [a]„  =   —  61-1  . 

Rhamno-hexosazone,  *  Jl^1  ',i  NjH.CcH5)2,  is  obtained 
iu  the  usual  way,  in  fine  yellow  needles,  melting  poinc  200° 
with  decomposition.  It  resembles  rhamnosazone  in  being 
easily  soluble  in  hot  alcohol,  but  almost  insoluble  iu  water. 

Rhamno-hexitol,  CH3(CH.OH)5.CH;,OH,  is  prepared 
from  rhamno-hexose,  just  as  rhamnitol  is  from  rhamnose.  It 
crystallises  from  hot  alcohol  in  small  colourless  prisms, 
melting  point  173  ;  it  does  not  reduce  Fehling's  solution,  and 
is  dextro-rotatory,  [a]„  =   +   11  ■(). 

Rhamno-heptonic  Acid,{  TI,(  CH.(  >H)6.COOH.  By  acting 
on  rhamno-hexose  with  hydrocyanic  acid  in  aqueous  solution, 
the  amide  of  rhamno-heptonic  acid  separates  in  two  days. 
The  mixture  is  then  heated  on  the  water-bath  until  all  the 
hydrocyanic  acid  is  expelled,  and  then  a  solution  of  baryta 
added  and  evaporated  on  the  water-bath  until  all  smell  of 
ammonia  disappears.  All  baryta  is  then  removed  by  sul- 
phuric aeid,  and  the  solution  evaporated  to  a  syrup,  from 
which  the  lactone  crystallises,  and  which  is  purified  by 
recrystallisation  from  alcohol.  The  yield  is  65  per  cent,  on 
the  sugar  taken.  The  lactone  melts  160°;  it  is  very  easily 
soluble  in  water,  fairly  soluble  in  ethyl  and  methyl  alcohol, 
and  insoluble  in  ether.  Its  aqueous  solutions  are  dextro- 
rotatory, [o]  „  =   +   55  ■  6. 

Rhamno-heptonic  Acid  hydrazide,  CaH1507.N;,H2.CcH5, 
forms  fine  white  needles  ;  it  becomes  coloured  when  quickly 
heated  to  215°,  and  melts  a  few  degrees  higher.  It  is  fairly 
easily  soluble  in  hot  water,  and  almost  insoluble  in  cold 
water  and  alcohol. 

Rhamno-heptose,  C'H:,.(CH.OH)6.COH,  is  obtained  by 
reducing  the  lactone  of  rhamno-heptonic  acid.  It  forms  a 
colourless  syrup,  easily  soluble  in  alcohol  and  water,  but 
not  in  ether.  It  has  not  been  crystallised.  To  obtain  it  free 
from  ash,  it  is  converted  into  the  hydrazone,  which  is  with 
difficulty  soluble  in  water,  and  may  be  easily  purified  and 
the  sugar  re-obtained  from  it.  Aqueous  solutions  of  the 
sugar  are  dextro-rotatory,  [a]D  =  +  8'4.  The  hydra- 
zone  has  a  composition  corresponding  to  the  formula 
C8H16Og.N„H.CbH5,  melting  point  200°,  with  decomposition. 
The  sugar  also  yields  an  osazone,  C8Hu05.(N.,H.CcH6).:, 
which  crystallises  .in  fine  yellow  needles,  melting  point  200 
with  decomposition.   It  is  only  slightly  soluble  in  hot  alcohol 

Rhamnose-octonic  Acid,  CH3.(CH.OH)-.COOH,  is  pro- 
duced by  the  action  of  hydrocyanic  acid  on  rhamno-heptose 
in  a  similar  manner  to  the  production  of  rhamno-heptonic 
acid  from  rhamno-hexose.  The  lactone  is  purified  by 
recrystallisation  from  acetone.  It  melts  at  171° — 172°, 
and  is  easily  soluble  in  water  and  alcohol.  Its  aqueous 
solutions  are  levo-rotatory  [«],,=  —  51*2.  It  yields 
a  phenylhydrazide  CH;1.(C11 .1  111  )-C().N„H;,.C,.,II.„  with 
'  difficulty  soluble  in  hot  water,  melting  point  220'  with 
decomposition.      It  crystallises  in  line  white  needles. 
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A  suirar  is  obtained  by  the  reduction  of  rhatnnose-octonic 
acid  which  is  doubtless  rhamno-oetose.  The  authors  had 
not  sufficient  material  to  properly  determine  its  character- 
istics, but  they  prepared  its  osazone,  melting  point  216  , 
and  found  that  the  sugar  reduced  Fehling's  solution. 

—A.  L.  S. 


Improvements  in  Sugar  Refining.  E.  O.  Lippmaun.   Cheui. 
Zeit.  14,  1405—1406  aud  1425—1426. 

Last  year  the  author  reported  on  Steffen's  and  Seyferth's 
su^ar-retining  processes  (see  this  Journal,  1889,  993),  and 
;tt  the  time  expressed  his  opinion  that  their  practical  merits 
would  most  likely  be  decided  during  the  following  season. 
As  regards  Steffen's  method  it  has  shown  itself  to  be  of 
great  value,  and  the  adoption  of  a  considerable  number  of 
deep  trough>,  permitting  the  washing  of  thicker  layers  of 
sugar,  has  been  found  practicable.  In  the  case  of  raw 
sugars  it  is  of  importance  to  choose  uniform,  well-grained, 
and  not  too  moist  samples,  since  such  specimens  are  most 
readily  washed.  A  period  of  8 — 10  hours  was  at  first 
supposed  to  be  sufficient  for  washing  ;  but  later  experience 
shows  that  12 — 15  or  even  16  hours  are  necessary.  All 
kinds  of  irregularly-grained,  moist,  and  pasty  samples  con- 
taining invert-sugar  are  unsuitable  for  purification  by  this 
process.  The  washing  of  charges  ("  Fulmassen  ")  presents 
no  difficulties,  provided  they  are  properly  boiled  and  sufficient 
time  be  given.  Steffen's  process  is  particularly  adapted  to 
the  direct  production  of  white  sugar;  the  raw  sugar  treated 
must,  however,  be  of  fairly  good  quality.  As  regards  the 
yield  of  sugar  obtainable  by  Steffen's  process,  it  is  stated 
that  a  raw  sugar  containing  88 — 92  per  cent,  of  cane  sugar 
gives  about  the  same  absolute  quantity  of  crystal  sugar 
polarising  99  •  5 — 99  •  9.  As  regards  the  quantity  of  pure 
syrup  required  to  wash  a  raw  sugar,  it  depends  on  the 
amount  of  molasses  adhering  to  the  latter.  The  pure  syrup 
finally  left  in  contact  with  the  washed  mass  may  he  removed 
by  centrifugating,  and  used  over  again.  This  fact  has  led 
some  observers  to  state  that  there  is  no  consumption  of 
pure  syrup  at  all ;  in  other  words,  that  an  unlimited  amount 
of  raw  sugar  may  be  washed  with  a  given  quantity  of  syrup. 
In  practice,  however,  it  is  impossible  to  prevent  the  pure 
syrup  from  mixing  to  some  extent  with  the  molasses  it  is 
intended  to  displace.  The  consumption  of  pure  syrup  is 
variously  estimated  at  from  2  to  5  per  cent.  The  cost  of 
workmg  Steffen's  process  is  slight.  The  washing  of  2 — o,000 
centners  of  sugar  daily  requires  an  engine  of  55 — 60  H.P. ; 
whilst  the  wages  to  be  paid  amount  to  about  10  pf.  per 
centner.  On  the  other  hand  the  cost  of  plant,  aud  the  royalty 
to  be  paid  to  the  inventor,  are  extraordinarily  high. 

Seyferth's  paraffin  method  is  in  every  respect  a  complete 
failure.  It  has,  however,  given  rise  to  the  YVaghiiusIer 
refining  process,  which  appears  to  be  a  combined  centri- 
fuging  and  washing  method.  Ten  centrifugal  machines, 
taking  a  charge  of  150  kilos,  each,  are  said  to  refine 
40,000  kilos,  of  raw  sugar  in  20  hours,  six  workmen  being 
required. 

Foelsehe  employs  a  battery  of  centrifugal  machines,  fitted 
with  non-perforated  drums,  the  syrup  being  skimmed  off  as 
in  milk  centrifugals.  The  raw  sugar  is  treated  in  the 
centrifugals  with  syrup  or  steam  or  both.  The  results 
obtained  by  this  process  are  said  to  be  excellent.  Drost  and 
Schulz's  method  aims  at  the  direct  production  of  crystallised 
cane  from  beet-sugar  mass.  The  beet-sugar  mass  freed 
from  green  syrup  by  centrifugating  is  washed  with  8 — 10  per 
cent,  of  filtered  thick  beet-juice  at  66' — 67D  B.  Finally,  steam 
is  allowed  to  act  on  the  crystals  for  several  minutes.  2 — 3  per 
cent,  of  the  solid  sugar  are  dissolved  by  this  means,  and  the 
syrup  produced,  as  well  as  the  thick  juice  used  for  washing,  are 
boiled  down  for  sugar.  The  operation  requires  30  miuutes 
for  its  completion.  A  raw  sugar  containing  86*1  per  cent, 
of  cane  (by  polarisation)  and  7  per  cent,  of  water  was 
treated  with  thick  juice  having  a  purity  coefficient  of  91 '5  ; 
63—64  per  cent,  of  crystallised  sugar,  polarising  99"  7,  and 
green  syrup  of  71  purity  coefficient  were  obtained  finally, 

— H.  T.  P. 


Gum  f rum  Beetroot.     Deutsche  Zuekerind.  15,  1128. 

EiciiKLMAX.N  has  succeeded  by  heating  together  at  a 
temperature  of  120° — 200°  dried  shreds  of  beet  with  20  per 
cent,  of  caustic  lime,  and  removing  the  excess  of  lime  from 
the  aqueous  solution  by  carbonic  acid,  and  the  products  of 
the  decomposition  of  the  albuminoids  by  alcohol,  in 
producing  a  gum,  which,  in  its  adhesive  properties,  is 
hardly  interior  to  gum  arabic. — F.  H.  L. 


XVII.-BEEWINa.  WINES,  SPIRITS,  Etc. 

llecent  Progress  in  Brewing.     Diugl.  Polyt.  J.  277, 
133—135. 

Criskee  (Weinkvube,  1889,  210)  recommends  saffranine  as 
a  reagent  for  dextrose,  used  as  follows: — 2  to  3  cc.  of 
saffranine  solution  of  1  per  cent,  strength  are  heated  with 
2  to  3  cc.  of  caustic  soda  solution  of  10  per  cent.  The 
colouration  disappears  at  60°  or  65°  C,  if  some  drops  of 
dextrose  solution  be  added.  After  some  time,  red  lines 
appear  on  the  surface  of  the  liquid,  where  the  saffranine 
reappears  by  oxidation. 

J.  Geyer  confirms  (Pharm.  Zeit.  1889,  683)  the  experi- 
ment made  by  Thierfelder,  viz.,  that  potassium  glucuronate 
(C6H9K09)  forms  a  compound  with  phenylhydrazine  very 
similar  to  the  one  sugar  produces.  Therefore  this  reaction 
is  not  always  reliable. 

E.  Preuss  (Zeits.  f.  liubeuzuckerind.  1890,  18)  recom- 
meuds  the  following  preparation  of  Soldaini's  reagent  for 
the  determination  of  invert  sugar: — 15  9grms.  of  copper 
sulphate  are  added  to  a  hot  solution  of  594  grins,  of 
potassium  bicarbonate,  and,  when  cold,  diluted  to  2,000  EC. 
This  solution,  which  does  not  easily  decompose,  has  a 
specific  gravity  of  1-1789.  The  test  is  made  as  follows  : — 
150  cc.  of  this  reagent  are  heated  to  boiling,  and  after  the 
invert  sugar  solution  is  added,  the  boiling  is  continued  for 
10  miuutes.  The  following  quantities  of  copper  and  invert 
sugar  are  equivalent : — 


Copper. 

Invert  Sugar. 

Copper. 

Invert  Sugar. 

Mgrrns. 
18-8 

Mgrrns. 
5 

Mgrms. 
H>4 

Mu-rms. 
45 

3f9 

10 

157-0 

50 

B0'9 

15 

171-3 

:,.-, 

66'6 

■2ll 

1S5'5 

60 

82-2 

■"5 

200-4 

05 

:■;■•■■ 

30 

213-1 

70 

112-7 

35 

226"6 

75 

127-8 

40 

M0'6 

80 

(Compare  this  Journal,  1890,  825.) 

Herzfeld  (Zeits.  f.  Zuekerind.  1890,  52),  in  criticising  the 
general  application  of  Soldaini's  reagent,  points  out  that, 
compared  with  Fehling's  reagent,  it  contains  only  the  fifth 
part  of  copper,  and  may  therefore  be  less  sensitive  ;  also 
that  its  power  of  dissolving  lime  is  less  ;  that  it  precipitates 
cupric  oxide  when  highly  diluted,  and  more  cuprous  oxide 
wheu  strongly  boiled. 

Application  of  Electrolysis  in  Sugar  Determinations. — 
As  caustic  potash  has  sometimes  an  injurious  effect  upon 
asbestos,  Formanek  (Holmi  Zeits.  f.  Zuekerind.  1890,  178) 
lvi.rai  aextnns.  Fne  aldehydic  -.  ,)„.  cuprous  oxide  on 
pajshown  by  its  hehavjojir  tow^rd^^c  acidj  &c.  Tins  has 
been  done  long  ago  l.v  Marckcr,  but  has  been  lilt  as 
inaccurate.  Asbestos,  which  shows  the  above-named 
deficiency,  should  first  be  boiled  with  caustic  potash  and 
nitric  acid. — 11.  s. 
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On  the  Furfural-yielding  Undies  from  Wheat  and  lii/e 
Chap:  E.  Steiger  and  E.  Schulze.  Ber.  23,  3110  — 
3113. 

It  has  been  known  for  sonic  time  that  furfural   is  prod d 

by  distilling  wheat  and  rye  chaff  with  sulphuric  acid.  It  is 
also  known  that  when  arabinose  or  xylose,  or  those  bodies 
which  yield  one  of  these  sugars  on  hydrolysis,  are  distilled 
with  sulphuric  acid  in  the  same  way,  they  also  yield  furfural. 
Although  Stone  and  Tollens  (Ann.  249,  239)  obtained 
an  osazone  from  the  products  obtained  by  digesting 
wheat  or  rye  chaff  with  sulphuric  acid,  which  osazone 
possessed  all  the  properties  of  arabinosazone,  yet  they  wen 
unable  to  isolate  arabinose  from  these  solutions. 

The  authors  have  re-investigated  these  products,  and  have 
succeeded  in  crystallising  arabinose  from  them,  which  they 
have  identified  by  its  crystalline  form,  optical  activity,  &c. 
They  consider  that  the  body  which  yields  arabinose  on 
hydrolysis  is  a  constituent  of  the  cell  membrane.  Owing 
to  the  difficulty  of  separating  it  from  the  cellulose,  it  is 
impossible  to  determine  its  properties  with  any  degree  of 
completeness.  It  is  insoluble  in  water,  in  very  dilute  alkali, 
in  very  dilute  mineral  acids,  in  solutions  of  diastase  and 
digestive  ferments. 

The  mother-liquors  left  after  the  crystallisation  of  arabinose 
have  a  considerably  lower  optical  activity  than  arabinose  ; 
on  account  of  this  the  authors  suspect  the  presence  of 
xylose. — A.  L.  S. 


The  Analysis  of  Malt.     Chem.  Zeit.  14,  1368. 

The  agricultural  section  of  the  International  Agriculture 
and  Forestry  Congress  at  Vienna  discussed  a  uniform 
system  for  the  analysis  of  malt.  The  following  points  were 
agreed  upon: — 

1.  Sampling. — The  sample  must  represent  a  true  average 
sample.  This  is  best  done  by  well  mixing  the  malt-heap 
by  a  shovel,  taking  samples  from  different  parts  of  the 
heap,  well  mixing  these,  and  from  this  taking  the  sample  for 
analysis.  If  this  cannot  be  done,  a  sampling  stick  maybe 
used.  Under  no  circumstances  should  the  sample  he  taken 
from  the  upper  part  of  the  malt-heap.  The  samples  must 
be  stored  in  tightly  closed  bottles  or  tin  cannisters.  When 
sending  it  for  analysis,  the  reason  for  doing  so  should  be 
stated,  the  temperature  at  which  it  was  dried,  ami  the  origin 
of  tin-  barley. 

2.  Determination  of  the  Moisture. — About  5  gnus,  of 
malt  are  weighed  between  two  watch  glasses,  ground  in  a 
mill,  and  the  ground  malt  dried  either  in  an  air-hath  or, 
preferably,  in  a  water-oren.  If  the  air-hath  be  used,  the 
drying  should  not  exceed  four  hours,  if  the  water-bath,  the 
heating  should  be  continued  until  the  malt  eeases  to  lose 
weight.  The  difference  between  two  experiments  should 
not  exceed  0-25  per  cent.  The  temperature  should  be 
97J — 105°  C.  If  the  malt  is  very  damp,  the  drying  must 
commence  at  a  lower  temperature. 

3.  Determination  of  the  Extract. — 50  grms.  of  malt  arc 
ground  and  digested  with  200  cc.  of  water  at  45"  C.  for  half 
an  hour,  the  temperature  is  then  allowed  to  rise  to  70°  C. 
at  the  rate  of  1°  C.  rise  per  minute ;  this  temperature  will 
then  be  reached  in  25  minutes,  the  mash  is  kept  at  70°  C. 
for  one  hour,  it  is  then  quickly  cooled  to  20°  C,  and  the 
weight  of  the  mash  made  up  to  450  grms.  by  the  addition 
of  distilled  water.  The  iodine  colouration  is  to  be  taken 
10  minutes  after  reaching  70°  and  every  five  minutes  after. 
The  mash  is  filtered  through  a  large  folded  filter,  the  first 
100  cc.  being  returned  to  the  filter.  The  funnel  is  kept 
covered,  and  the  filtrate  received  in  a  dry  stoppered  bottle. 
It  is  unnecessary  to  wait  until  the  whole  of  the  wort  has 
been  filtered.  The  odour  and  the  clearness  of  the  wort  are 
to  be  noted.  The  colour  is  determined  by  comparison  with 
solutions  of  iodine.  The  specific  gravity  by  the  pyknometei 
at  15  or  17  "5  C,  and  the  determinations  converted  into 
the  amount  of  solid  matter  by  Balling's  tables 

The  analysis  of  roasted  malt  is  to  be  made  with  '_'.">  grms., 
to  which  are  added  25  grms.  of  malt  of  which  the  extract 
yield  is  known. 


I.  The  Determination  of  Maltose. — 25  cc.  of  wort  are 
diluted  to  200  cc,  and  25  cc.  of  the  dilute  solution  taken 
and  boiled  with  50  cc.  of  Fehling's  solution  for  four  minutes, 
the  determination  being  made  according  to  Soxhlet's 
directions. — A.  1..  S. 


Quinine  Wine,  l'liarm.  Zeit.  1890,  35,  371. 
In  in  gnu-  nf  powdered  Peruvian  bark  are  macerated  with 
50  grms.  alcohol  and  450  grms.  of  water  for  two  days. 
After  pressing,  the  hark  is  again  treated  in  the  same  way. 
The  mixed  extract  is  evaporated  to  100  grms.,  allowed  to 
stand  two  days,  filtered  and  evaporated  to  a  thin  syrup. 
This  is  dissolved  in  50  grins,  glycerol  and  150  grins,  of 
sugar  syrup  j  1  grm.  of  citric  acid,  40  grms.  of  cognac  and 
760grms.  of  sherry  added,  allowed  to  stand  II  days  in  a 
cool  place  and  filtered.  This  wine  is  efficient,  stable,  and 
remains  clear  at  ordinary  temperatures. — A.  1..  S. 


The  Presence  of  Fnrfuraldehyde  (  Furfural)  in  Commercial 
Alcohols.     L.  l.indet.     Compt.  Rend.  HI,  236 — 238. 

See  under  XXIII.,  paije  1155. 


PATENTS. 

Means  for  Treating  Spent  Grains  or  other  Analogous 
Material  for  the  Separation  of  Liquid  therefrom.  G. 
Thornley  and  T.  Buxton,  Burton-on-Trcnt.  Eng.  I'at. 
16,891,  October  25,  1889.     4,/. 

.Sec  under  I.,  page  1 1 15. 


New  or  Improved  Means  and  Apparatus  for  Indicating 
the  Fermenting  State  or  Condition  of  "Sponge"  or 
Dough,  preparatory  to  Baking  or  Cooking  the  same; 
applicable  also  lo  Indicating  the  Fermentation  of  other 
Substances  and  Fluids.  A.  F.  Garrood,  Leytonstone. 
Eng.  I'at.  6341,  April  25,  1890.     Hrf. 

See  under  XVIII.,  page  1144. 


Improvements  in  Apparatus  for  the  Complete  Evaporation 
of  Solutions.  H.  E.  Hansen.  Copenhagen  Denmark. 
Eng.  Pat  14,059,  September  6,  1890.     6d. 

See  under  I.,  page  1116. 


Erratum. 

This  Journal,  November  number,  1890,  1051,  columns  1 
and  2.  throughout  the  abstract  on  "  The  Influence  of  Various 
Fruit  Ferments,"  &c,  for  "  Enzyme "  read  "  Yeast  or 
Ferment." 


XVIII.-CHEMISTEY  OF  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(.4.)—  CHEMISTRY  OF  FOOD. 

Freezing  Meat  by  means  of  Cold  Liquids.     T.  Schloesing. 
Compt.  Rend.  HI,  85—89. 

A  commission  instituted  by  the  French  Minister  of  War, 
under  the  presidency  of  Berthelot,  to  inquire  into  the  best 
method  of  freeziug  meat  rapidly  ami  of  preserving  it  at  a 
low  temperature,  has  adopted  tin1  following  arrangement 
as  the  most  suitable.  The  cooling  is  elfected  by  means 
of  air,  which  latter  is  itself  cooled  by  passing  down  a  coke 
tower,  up  which  n  current   of  cold   liquid    is  forced.     This 
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tower  is  fixed  in  the  centre  of  the  cylindrical  space  in  which 
the  meat  is  placed  and  has  a  ventilator  on  the  top  which 
serves  to  draw  in  the  air  to  he  cooled,  which  then  passes 
over  the  coke  and  down  into  the  chamber  containing  the 
meat ;  as  this  air  becomes  heated,  it  rises  and  is  then  again 
drawn  through  the  coke  tower  and  this  process  repeated. 
The  tower  is  made  of  wood  and  rests  on  wooden  blocks. 
The  freezing  liquid  is  conveyed  from  the  freezing  machine 
by  an  iron  tube  to  the  axis  of  the  tower,  and  from  this  I 
tube  a  number  of  lead  tubes  furnished  with  numerous  | 
orifices  branch  off  horizontally.  The  liquid  as  it  runs 
down  is  collected  in  a  leaden  vessel  and  taken  back  to  the  ' 
freezing  machine.  To  prevent  the  calcium  chloride  added 
to  the  freezing  liquid  in  order  to  keep  it  liquid,  coming  in 
contact  with  the  meat,  the  tower  is  surrounded  by  a  jacket  '' 
made  of  planks  of  wood.  Details  of  the  arrangements  for 
hanging  up  the  meat  to  be  frozen  and  of  the  precautions 
taken  to  prevent  the  access  of  heat  from  the  outside  are 
given.  The  diameter  of  the  tower  employed  was  2  metres, 
but  its  size  must  be  regulated  by  that  of  the  room  in  which 
the  meat  is  frozen. — C.  A.  K. 


PATENT. 


New  or  Improved  Means  and  Apparatus  for  Indicating 
the  Fermenting  State  or  Condition  of  "Sponge"  or 
Dough  preparatory  to  Baking  or  Cooking  the  same  ; 
applicable  also  to  Indicating  the  Fermentation  if  other 
Substances  and  Fluids.  A.  F.  Garrood,  Leytonstone. 
Eng.  Pat.  6341,  April  25,  1890.     8rf. 

The  invention  has  for  its  object  the  indication  of  the 
condition  of  "  sponge "  or  dough  during  the  process  of 
fermentation  by  giving  an  alarm  signal  by  means  of  an 
electric  bell  or  otherwise,  actuated  by  the  movement  of  the 
dough,  &c.  The  invention  may  be  adapted  for  brewing 
and  other  analogous  processes  of  fermentation. — V.  II.  V. 


(«.)— SANITARY  CHEMISTRY. 
PATENTS. 

Improvements  in  the  Treatment  of  Sewage  and  Sewage 
Matters  and  in  the  Production  of  Fertilising  Products 
therefrom.  U.  B.  Kemshead,  Mitcham.  Eng.  Pat. 
18,677,  November  21,  1889.     id. 

The  sewage  is  received  in  a  circular  tank  and  there  is 
disinfected  together  with  the  admixed  water,  by  the  addition 
of  a  disinfecting  powder  known  commercially  under  the 
name  of  "  Smith's  Disinfecting  Cleaning  Powder."  Other 
powders  may  be  used  provided  they  contain  neither  lime, 
chlorine,  nor  carbolic  acid.  The  powder,  in  the  proportion 
of  about  1  lb.  to  about  3  to  4  gallons  of  sewage,  is  well 
mixed  by  means  of  an  agitator  and  the  whole  allowed  to 
stand  for  two  or  three  hours.  The  surplus  water  is  separated 
by  nitration  and  might  at  onee  be  run  into  a  stream,  but  as 
it  contains  a  certain  quantity  of  ammoniacal  salts  in  solution 
it  is  preferably  used  for  irrigating  a  sewage  farm.  The 
sludge  when  mixed  with  potassium  and  ammonium  sulphate 
(the  refuse  from  gasworks)  may  be  used  as  a  fertiliser  for 
root-crops  and  ordinary  purposes  ;  the  proportion  adopted 
is  1  lb.  of  each  of  the  salts  to  about  4  gallons  of  sludge. 
If  used  for  cereal  crops,  1  lb.  of  soluble  potassium  silicate 
is  added.  These  admixtures  are  then  mixed  with  loam  or 
peat  earth  or  road  sweepings  and  the  whole  dried  like 
bricks.  The  cakes  of  material  can  be  reduced  to  powder 
and  are  then  ready  for  packing  in  tins.— V.  11.  V. 


operation  which  has  the  double  advantage  of  partially 
disinfecting  it  and  of  fixing  the  ammoniacal  products.  The 
material  is  then  earned  automatically  by  an  elevator  into 
a  reservoir,  whence  it  is  distributed  into  a  desiccator;  in 
this  the  materials  come  iu  contact  with  air  supplied  fro  m 
a  furnace  by  a  ventilator  at  the  rate  of  24,000  cubic  metres 
per  hour  at  a  temperature  of  350° — 400°.  Bucket  wheels 
on  a  horizontal  shaft  are  situated  in  the  centre  of  the 
desiccator  by  means  of  which  the  matter  is  lifted  up  and 
allowed  to  fall  again  in  a  shower  on  the  hot  current 
of  air.  By  this  means  the  ina^-  lews  tin-  greater  part  of 
the  water,  and  the  air  proceeding  from  the  apparatus,  and 
therefore  saturated  with  aqueous  vapour  and  mixed  with 
the  noxious  gas,  is  conducted  by  a  tunnel  into  the  drying 
room.  This  consists  of  a  large  chamber,  the  raised  floor 
of  which  is  constructed  of  cast-iron  plates,  on  which  the 
substances  containing  about  40  per  cent,  of  moisture  are 
placed.  The  hot  air  circulating  under  the  plates  completes 
the  desiccation  and  the  matter  is  then  ready  for  agricultural 
purposes.  The  air  leaving  the  drying  room  is  conveyed 
into  a  refrigerator  in  which  it  comes  in  contact  with  a  fine 
spray  of  water,  whereby  the  vapour  is  condensed ;  it  then 
passes  into  the  drying  room  formed  of  several  circulating 
chambers  filled  with  fagots  to  retain  the  moisture.  The 
comparatively  dry  air  is  then  passed  through  a  tunnel  and 
carried  into  the  furnace  where  it  is  burnt,  thereby  saving 
fuel.  The  whole  of  the  work  is  effected  in  closed  vessels 
and  without  contact  with  the  outside  air  except  that  drawn 
in  by  the  ventilator  to  compensate  for  the  loss  of  oxygen 
resulting  from  the  combustion.  The  specification  is  accom- 
panied by  illustrative  plans. — V.  H.  V. 


Improvements  in  the   Treatment  of  Organic  Hatters  for 

the  Production  of  Manures,  and  in  Apparatus  therefor. 
J.  Guillaume,  Paris,  France.  Eng.  Pat.  5419,  April  9, 
1890.     lit/. 

The  refuse  matter,  raw  or  solid,  containing  about  87  per 
cent,  of  water,  is  diverted  into  a  receiving  basin,  in  which 
air  is  forced  under  a  pressure  of  25  cms.  of  water.  The 
yaw  material    i<    herein    acidified    with    sulphuric    acid,  an 


(C.)— DISINFECTANTS. 

Tar  Soaps  and  " Lysol,"  a  New  Disinfectant.  C.  Engler. 
Dingl.  Polyt.  .).  278,  20—34  and  78—83;  Pharm. 
Centralhalle,  1890,  119. 

See  under  XII.,  page  1 136. 


PATENTS. 


Price, 

Gd. 


Improvements  in  Disinfectants  and  Deodorisers.     .1. 
London.     Eng.  Pat.  18,512,  November  19,  1889. 

The  material  consists  of  one  part  of  sodium  manganate, 
li  parts  of  chloride  of  lime,  and  171,  parts  of  salt  cake. 
This  mixture  is  prepared  in  a  dry  state,  and  when  exposed 
gives  off  chlorine  for  a  week  or  more  without  appreciable 
deliquescence  ;  after  exposure  it  is  almost  as  efficacious  for 
treating  foul  water  or  putting  down  drains.  On  account  of 
its  solubility  it  presents  advantages  over  similar  mixtures 
made  up  with  lime,  chalk,  or  sawdust,  which  choke  up  the 
drains  and  sewers.  It  is  proposed  to  call  the  above  mixture 
"  sal-ozone." — V.  11.  V. 


Improvements  in  the  Process  of  Producing  Disinfectants, 
A.  Artmann,  Braunswcig,  and  11.  YV.  Kufeke,  Hamburg, 
Germany.     Eng.  Pat.  20.-231,  December  16,  1889.     id. 

Jeyes'  disinfectant,  or  "  ereolin,"  consists  of  a  mixture  of 
tar  oils  containing  carbolic  acid  of  high  boiling  point,  with 
small  quantities  of  a  pyridine  base  and  caustic  soda,  resin, 
soap,  and  water.  This  disinfectant  is  easily  soluble  iu 
water,  hut  loses  its  emulsive  power  when  hydrochloric  acid, 
or  sulphuric  acid,  or  soda  lye,  &c.  is  added  to  it.  As  its 
disinfecting  quality  depends  upon  the  presence  of  carbolic 
acid,  its  employment  for  many  purposes  is  dangerous. 

According  to  this  invention,  coal  tar  oil,  freed  from 
,  ,n  bolic  acid,  and  of  boiling  point  180" — 220°  ( '.,  i-  shaken 
up  with  concentrated  sulphuric  acid  in  small  quantities  at 
a  time  (about  4  per  cent,  of  the  tar)  at  ordinary  tempera- 
ture. This  process  is  continued  until  a  sample,  when  shaken 
up  with  water,  has  a  milky  appearance.  The  tar  oil  thus 
heated  with  sulphuric  acid,  and  parti}  converted  into 
sulphonie  aeicls  and  sulphones,  is  shaken  up  with  water, 
and    the     milky    liquid    which     contains     the    sulphonated 

hydrocarbon   is  separated   from  the  undissolved  tar  oils, 
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which  rise  to  the  surface.  The  milky  liquid  is  then  heated 
with  hydrochloric  acid  or  common  salt,  when  it  separates 
in  two  layers,  the  upper  one  of  which  contains  the  su]|iln>- 
nateil  compound.  This  is  separated  off,  neutralised  with 
soda,  then  heated  with  spirit  or  other  suitahle  solvent,  and 
then  submitted  to  distillation  to  remove  the  solvent  ; 
the  remaining  portion  is  mixed  with  a  neutral  coal-tar 
hydrocarbon.  It  is  proposed  to  call  the  product  formed 
"  Artniann's  creolin;"  it  possesses  disinfecting  qualities, 
and  gives  a  durable  emulsion  with  water,  but  it  is  not 
poisonous.  A  certain  proportion  of  carbolic  acid  may  be 
added  ;   the  mixture  is  then  called  "  Artniann's  basic  ercolin." 

— V.  II.  V. 


XIX.-PAPEK,  PASTEBOAED,  Etc. 

Distinction    between     Genuine    and    Imitation    Parchment 
raper.     E.  Muth.     Dingl.  Polyt.  J.  277,  360— 361. 

See  under  Will.,  page  1156. 


.Some  New  Processes  in  Paper  Manufacture.  A.  Haussuer. 
Dingl.  Polyt.  J.  277,  118—121. 

Instead  of  boiling  rags  in  paper  manufacture  with  lime,  it 
lias  been  recommended  that  a  substance  called  "  ammonine  " 
should  be  used,  a  grey  powder  consisting,  according  to 
Dennewitz,  of  carbonate  and  silicate  of  soda,  to  which 
a  considerable  quantity  of  carbon  bisulphide  has  been 
added.  Its  chief  value  is  that  it  cleanses  animal  as  well  as 
vegetable  fibres  thoroughly  without  injuring  them.  Instead 
of  subjecting  the  rags  to  boiling  heat,  a  temperature  of  only 
60°  C.  is  applied,  5  kilos,  of  "  ammonine  "  and  300  litres  of 
water  being  necessary  for  every  100  kilos,  of  rags.  The 
time  of  treatment  is  from  half  an  hour  to  one  hour. 
Coloured  rags  have  to  be  treated  with  soda  as  well. 

It  has  further  been  recommended  of  late  to  wash  the 
rags  in  specially  constructed  washing  machines,  and  not  in 
the  beaters,  as  is  often  done.  But  it  seems  to  be  difficult 
to  construct  a  washing  machine  which  is  not  injurious  to 
the  fibres,  and  it  seems  best  to  use  modifications  of  the 
beaters,  fitted  with  rolls  without  knives. 

For  the  bleaching  of  rags,  the  so-called  "  oil-bleaching 
process  "  has  been  recommended  lately.  It  was  accidentally 
discovered  that  certain  oils  obtained  from  bituminous  slate 
have  a  purifying  influence  upon  rags,  if  added  to  them 
during  the  boiling  process,  a  great  saving  of  other  bleaching 
materials  being  hereby  effected.  The  quantity  of  oil  to  be 
used  varies  according  to  the  nature  of  the  rags,  as  follows  i — 

Cc.  of  Oil. 

1.  Fur  linen  rags  (coarse  sacking) 700—900   "| 

2.  For  dyed  cotton  rags 700          j        ''"' 

3.  For  bleached  rags 501)          [  iooWIos 

i.  For  esparto 1,400— 1,800 J 

This  process  has  also  been  used,  with  good  results,  for 
lignitied  substances  and  for  straw.  Easily  inflammable  oils 
have  to  be  avoided  as  dangerous.  A  satisfactory  explanation 
of  this  method  has  hitherto  not  been  given,  but  its  influence 
seems  to  be  more  mechanical  than  chemical.  It  is  of 
special  advantage  if  applied  in  connexion  with  the  lime 
treatment  of  rags.  Frank  is  of  opinion  that  these  oils  may 
be  used  with  advantage  also  in  the  treatment  of  sulphite 
cellulose,  in  order  to  obviate  the  difficulties  which  are 
sometimes  caused  by  resinous  secretions  in  the  raw 
materials. — II.  S. 


Perci  utage  of  Cellulose  in  Wand.     Papier  Zeit.  ;  and  ( Ihem. 
Trade  .1.  1890,  7,  335. 

See  under  XXIII.,  page  1156. 


.•I  Quantitative  Reaction/or  Lignin.     It.  Beuedikt  and 

M.  Bamberger.     Monatsh.  H,  260 — 267. 

See  under  XXI II.,  page  1 156. 
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Improvements  in   Apparatus  for   Boiling  Esparto  Grass 

and  other  Materials.     G.  W.  Hawksley,  Sheffield.     Euff. 
Pat.  4976,  March  31,  1890.     6rf. 

In  a  cylindrical  or  other  shaped  vessel  an  upright  cylinder 
is  fixed,  containing  a  series  of  vertical  tubes.  Steam 
admitted  to  the  cylinder  heats  the  liquor  contained  in  the 
vertical  tubes,  causing  it  to  rise  and  overflow,  thus  producing 
a  rapid  circulation. — E.  J.  B. 


Improvements  in  the  Manufacture  of  Absorbent  Sheets, 
Rolls,  or  Pads  of  Paper  for  Blotting,  Filtering,  and 
other  Similar  Purposes.  E.  (!.  Wriglcy,  Preston.  Eug. 
Pat.  5500,  April  11,  1890.     id. 

The  inventor  claims  the  combination  of  wood  cellulose  with 
cotton  rags  and  vegetable  fibres  of  a  grassy  nature,  paper  so 
made  being  more  absorbent  than  one  made  entirely  of  cotton 
rags  or  wood  pulp.  Instead  of  passing  the  web  of  paper 
through  press  rolls  it  is  pressed  between  two  felts,  the  fibres 
thereby  being  kept  more  open.  —  E.  J.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Indian  Geranium  Oil.     F.  W.  Semmler.     Her.  23 
2965— '2968. 

In  a  previous  paper  (this  Journal,  1890,  889)  the  author  has 
shown  that  the  substance  geraniol,  (',, ,IIlsO,  obtained  from 
geranium  oil,  is  probably  an  open  chain  compound.  An 
examination  of  bodies  of  the  same  formula,  obtained  from 
coriander  oil,  bergamot  oil,  and  other  ethereal  oils,  seems  to 
show  that  these  latter  are  also  similarly  constituted.  A 
difficulty  in  the  previous  attempts  made  to  prove  the 
presence  of  the  alcohol  group  in  geraniol  was  introduced 
by  all  the  derivatives  prepared  being  non-crystalline. 
With  the  hope  of  obtaining  a  crystalline  product  geraniol 
was  oxidised,  when  a  body,  C]0H16O,  resulted,  which  formed 
a  crystalline  acid  sulphite.  The  oxidation  was  effected  by 
means  of  chromic  acid  mixture,  the  product  of  the  reaction 
being  made  slightly  alkaline,  and  then  distilled  with  steam, 
when  the  oxidation  product  passed  over  as  an  oil  possessing  a 
lemon-like  smell.  Several  substances  appeared  to  be  formed 
in  the  oxidation — including  terpenes — but  the  chief  product 
was  the  body  Cj0H16O,  which  was  separated  by  shaking  with 
acid  sodium  sulphite  and  decomposing  the  resulting 
crystalline  compound,  after  washing  with  ether  to  remove 
adhering  oily  substances,  with  sodium  carbonate.  A  colour- 
less oil  was  obtained,  whose  analysis  and  a  vapour  density 
determination  corresponded  to  the  above  formula.  This  sub- 
stance, which  contains  two  atoms  of  hydrogen  less  than 
geraniol,  must  either  be  a  ketone  or  an  aldehyde ;  from 
some  of  its  properties  the  latter  appears  more  probable. 
Details  are  reserved  for  a  future  paper. — ('.  A.  K. 
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The    Alkaloids  of  the  Areca  Nut.     E.  .Tahns.     Ber.  23, 

2972—2978. 
Thk   areca   out    (from   Areca    catechu)    contains    several 
alkaloids,  including  aiecoline,  C8H13NOa,  arecaine — 

C7H„NOo  +  HA 

and  a  third  basic  substance  which  only  occurs  in  small 
quantities  (this  Journal,  1889,210).  This  last  has  proved 
to  be  nothing  more  nor  luss  than  choline,  which  was 
identified  by  means  of  its  platinum  double  chloride.  This 
salt  separates  in  monoclinie  crystals  from  aqueous  solution  ; 
from  alcoholic  solution  yellow  octahedra,  containing  1  mol. 
of  water  of  crystallisation,  arc  formed.  It  melts  at  225°; 
the  gold  double  chloride  of  choline  at  244° — 245°. 

Aiecoline. — When  heated  with  hydrochloric  acid  in  a 
closed  tube  to  150° — 160°  arecoline  is  decomposed  with 
liberation  of  methyl  chloride  and  formation  of  a  body, 
arecaidine,  C,H,,NOo,  isomeric  with  arecaine.  This  decom- 
position is  effected  with  hydriodie  acid  by  simple  boiling, 
whilst  caustic  potash  and  baryta  water  decompose  the 
arecoline  still  more  readily — partial  decomposition  taking 
place  in  the  cold  on  prolonged  standing.  Owing  to  this  action 
of  alkalis  on  arecoline  the  former  should  not  be  employed 
in  extracting  the  latter  from  areca  nuts,  but  the  method 
described  by  the  author  (v.  ante)  in  which  dilute  sulphuric 
acid  is  used  should  be  substituted. 

Arecaidine,  t  '-H,,.\( ).,  +  H_,(). —  The  product  of  the 
above  reaction  when  crystallised  from  60 — 70  per  cent, 
alcohol  forms  colourless  tabular  crystals,  containing  1  mol. 
of  water  of  crystallisation,  which  they  lose  at  100  .  It  is 
soluble  in  water  and  in  dilute  alcohol ;  almost  insoluble  in 
absolute  alcohol  and  insoluble  in  ether,  chloroform  and 
benzene.  The  dehydrated  substance  melts  at  222° — 223°, 
and  carbonises  on  further  heating.  Like  arecaine,  arecaidine 
has  no  poisonous  action.  It  forms  salts  with  acids  which 
dissolve  readily  in  water,  with  difficulty  in  alcohol,  and 
which  have  an  acid  reaction.  The  platinum  double  chloride 
forms  yellow  octahedra  which  melt  at  208° — 209°  ;  the  gold 
double  chloride  crystallises  in  prisms,  melting  at  197° — 198°. 
By  passing  hydrochloric  acid  gas  into  arecaidine  suspended 
in  methyl  alcohol,  arecoline  is  formed,  so  that  the  latter 
appears  as  the  methyl  derivative  of  the  former,  a  fact  which 
is  evident  from  the  method  of  preparation  of  arecaidine. 

Homarecoline,  C9H15N02. — This  is  the  name  given  to  the 
ethyl  compound  derived  from  arecaidine  by  treatment  with 
gaseous  hydrochloric  acid  in  presence  of  ethyl  alcohol.  It 
closely  resembles  arecoline,  forming  a  strongly  alkaline 
liquid,  miseible  with  water,  alcohol  and  ether  in  all  pro- 
portions, distilling  without  decomposition  and  readily  volatile 
with  steam.  It  is  poisonous,  like  its  lower  homologue 
arecoline.  Of  its  salts  the  hydrochloride  and  gold  and 
platinum  double  chlorides  are  described.  The  author 
regards  arecaidine  as  a  weak  monobasic  acid,  a  fact  borne 
out  by  its  forming  compounds  with  basic  oxides  and  by  its 
decomposing  carbonates.  It  does  not  form  an  acetyl 
compound,  and  therefore  it  is  not  likely  that  the  hydroxy! 
group  is  present,  so  that  arecoline  may  be  looked  upon  as  the 
methyl  ester  of  an  acid,  C6H,0N.CO.OH.  The  nature 
of  the  nitrogenous  nucleus  C6H10N  is  under  investigation. 

— C.  A.  K. 


Poisonous    Character  of  Diamide.     O.   Loew.     Ker.    23 
3203—3206. 

Diamide,  like  hydroxylamine,  is  a  strong  poison  in  the  case 
of  the  most  different  organisms  ;  it  is  a  poison  of  universal 
character.  Both  bodies  distinguish  themselves  in  their 
chemical  relations  by  their  energetic  action  on  aldehydes 
and  ketones.  The  author  has  already  shown  (Ber.  ties. 
Morph.  und  Physiolog.  in  Miinchen,  1888,  126)  that  the 
poisonous  nature  of  hydroxylamine  cannot  depend  on  any 
conversion  it  may  undergo  into  nitrous  acid. 


Strychnine.     ( !.  Stoehr.     .1.  prakt.  Chem.  42,  399— 41.r). 

Strtchnink  hydrochloride  crystallises  with  \\  molecules  of 
water  which  are  driven  oft  at  150°  or  on  prolonged  standing 
over  sulphuric  acid  ;  the  hydrobromide  contains  1  molecule 
of  water  of   crystallisation,  and   both   salts  are  very  hygro- 
scopic in  the  dehydrated  state.     The   hydriodide  is  readily 
precipitated  on    the   addition  of  potassium  iodide  to  either 
of    the   foregoing,   being   almost    insoluble  in  cold  water ;  it 
also   crystallises   with    1  molecule   of  water.     Analyses  of 
these  salts,  ;is  well  as  of  the  platinum  double  chloride,  point 
to  the  generally  accepted  formula,  C.^H.wNJ  >.:,  for  strych- 
nine.    The  melting  point  of  the  free  base  was  found  to  be 
269°  C.     The  products  of  distillation  of  strychnine  and  lime 
have  been  previously  examined  by  the  author.     The  gaseous 
products  were  found  to  be  hydrogen,  ethylene  and  ammonia, 
whilst  the  liquid   distillate   consisted  of  an   aqueous  and  an 
oily  layer,   in  which  ammonia  and  jS-picoline  were    found. 
Kthylaniine  was   also    found   in   the  aqueous  portion  of  the 
distillate,  whilst  the  oily  portion  contains  skatole,  /3-picoline 
and   perhaps   jS-ethylpyridine.      The   /3-picoline    boiled   at 
112  — 143°,   and   the   author   does  not   consider   that   the 
differences    in    the    boiling    points    of   the    j8-picohne    thus 
obtained,    and    that    prepared    by   other  processes  (coal-tar 
/3-picoline  boils  at  144° — 148°,  and  that  prepared  by  various 
synthetical  methods  between  the  extreme   limits  of    1  i(f — 
146°)   justify    one   in   the    assumption    that   there   are   two 
/3-picolines  (vide  Ladenburg,  Ber.  23,  2688),  but  is  of  opinion 
that  all  the  /3-picoliues  hitherto  prepared  are  identical.     The 
author  has    shown    in   a    previous   paper   that    the    study 
of    the    action     of    hydrochloric    acid    on     strychnine    led 
to   no  positive   conclusions   as   to   the  manner  in  which  the 
oxygen  atoms    are    combined  in   the    strychnine    molecule, 
and  he  has  therefore  investigated  the  action  of  phosphorus 
pentachloride  on  the  alkaloid  with  the  same  point  in  view. 
The   two  substances    were   heated   together  in  chloroform 
solution    on   the   water-bath    until    hydrochloric   acid    was 
no  longer  evolved,  the  product  of  the   reaction  poured  into 
water,    made    alkaline   with   ammonia,  and  extracted   with 
ether.     The   chief  product   of   the   reaction   is  a  triehloro- 
strychnine,  C3lH19Cl3NaOa,  which  somewhat  resembles   the 
substance  described  by   Kichet  and  Bouchardat's  (Compt. 
Rend.  91 ,  990)  as  monochlorostrychniue.     It  is  insoluble  in 
water,  soluble  in   alcohol  with   a  red  colour,   and  separates 
from  this  solution  in  microscopic  crystals.     It  possesses  the 
bitter  taste  of  strychnine,  though  this  property  is  not  quite 
so    marked,    and     gives     similar    colour    reactions.       On 
heating  it  decomposes  without   melting.     It  is    basic  and 
forms    a    characteristic    hydrochloride,     platinum    double 
chloride  and  sulphate  ;    an  analysis  of  the  first  of   these  is 
given.     A  secondary  product  of  the  action  of  phosphorus 
pentachloride    is   a  chlorinated  body,  possessing   no  basic 
properties,    and   probably  a   mixture  of  tetra-  and  penta- 
chlorostrychuine.     It    melts   at   224  ,  darkening  somewhat 
The  yield  of  this  substance  is  very  meagre. 

This  result  leaves  no  doubt  as  to  the  absence  of  a  hydroxy  1 
group  in  strychnine,  but  the  author  hopes  to  be  able  to 
gain  more  insight  into  the  constitution  of  the  alkaloid 
by  a  study  of  the  oxidation  products  with  potassium 
permanganate,  on  which  he  is  now  engaged. — C.  A.  K. 


Brucine. 


L.  Berend  and  C.  Stoehr.     J.  prakt.  Chem.  42 
415—420. 

Brtjcine,  when  distilled  with  lime,  evolves  hydrogen, 
ethylene  and  ammonia  as  gaseous  products,  whilst  the 
liquid  distillate  contains  :i  little  skatole.  methj  lamine,  and  a 
methyl  pyridine  identical  in  its  properties  and  boiling  point 
(142 — 143)  with  tin-  /3-picoline  obtained  b\  the  treatment 
of  strychnine  under  similar  conditions.  (See  previous 
abstract.) 

The  analysis  of  the  free  base  and  of  its  platinum  chloride 
establish  the  formula  C6H?N,  and  there  is  no  doubt  of  the 
complete  identity  of  the  two  picolines  obtained  from 
strychnine  and  brucine  respectively.  The  /3-picoline  has  a 
sp.  gr.  of  0-9756  at  O;  Zanoni  found  this  value  0"9771. 
A  lutidine,  perhaps  /8-cthyl  pyridine,  is  also  found  in  the 
distillate,  which  is,  however,  free  from  quinoline  base-. 

-('.  A.  K. 
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The  Alkaloids  of  Atropa  Belladonna.  E.  Schmidt. 
Apoth.  Zeit.  5,  511. 
The  author  has  examined  the  roots  of  Atropa  belladonna 
in  order  to  test  the  correctness  of  the  assertion  made  by  the 
authorities  of  Sehering's  Factory,  that  good  belladonna  roots 
contain  only  hyoscyamine  and  no  atropine  at  all.  The  roots 
examined  wire  of  one,  two,  eight,  and  more  years'  growth. 
They  were  collected  in  spring ;  in  summer,  when  the  plants 
were  flowering ;  and  in  autumn,  when  the  berries  wen- 
ripe.  It  was  found  that  the  young  roots  contained  only 
hyoscyamine;  whilst  the  old  roots  contained  besides  much 
hyoscyamine  a  little  atropine.  The  leaves  of  the  ordinary 
wild-growing  belladonna  contained  much  hyoscyamine  and 
a  little  atropine.     The  ripe  berries  contained  only  atropine. 

— H.  T.  P. 


Investigations  of  Crude  Acetone  Boiling  between  the 
Temperatures  of  75°  and  135°.  L.  Wolfes.  Cheni. 
Zeit.  14,  1141  —  1142. 

The  material  on  which  the  following  experiments  were 
conducted  was  obtained  from  the  works  of  Hofmann  and 
Schotensack,  Ludwigsbafen.  It  was  distilled,  and  the 
distillate  collected  in  three  fractions.  The  first  portion 
contained  a  substance  boiling  at  80°,  which  gave  a  crystalline 
compound  on  being  treated  with  sodium  bisulphite  ;  from 
repeated  analyses,  however,  figures  could  not  be  obtained 
agreeing  with  the  formula  of  niethylethylketone.  To 
purify  it,  it  was  treated  with  phenylhydrazine,  and  was 
found  to  give  off  a  gas  smelling  strongly  of  ammonia.  A 
second  portion  was  combined  with  hydroxylamine,  forming 
an  oil  boiling  between  149'  and  150°,  which  on  analysis 
appeared  to  be  the  oxime  of  methylethylketone. 

Second  fraction. — By  repeated  distillation,  a  substance 
boiling  at  102° — 103'  was  next  obtained,  which  possessed, 
approximately,  the  formula  of  methylpropylketone ;  this 
also  gave  with  sodium  bisulphite  a  white  crystalline  bod}', 
whose  sulphur  and  sodium  agreed  closely  with  the  ketone 
compound.  With  hydroxylamine  it  gave  an  oxime  boiling 
at  167°.  For  its  further  identification,  a  fresh  portion  was 
oxidised  with  potassium  permanganate,  and  the  salts  of  the 
resulting  acids  converted  into  silver  compounds ;  and  owing 
to  the  different  degree  of  solubility  of  silver  acetate  and 
propionate,  it  was  found  possible  to  purify  each  separately 
and  identify  them.  That  no  diethylketone  was  present  in 
this  fraction  was  proved  by  the  fact  that  the  filtrate  from 
the  bisulphite  precipitate  contained  no  more  oil. 

Third  fraction. — This  portion  was  found  to  boil  between 
125°  and  131°,  and  by  repeated  fractionation  was  split  up  into 
several  fractions  of  about  the  same  amount.  Of  these,  the 
one  boiling  at  128° — 129°  gave  on  analysis  figures  midway 
between  those  of  methylbutylketone  and  diallylketone. 
This  fraction,  partially  combined  with  sodium  bisulphite, 
and  the  oil,  freed  from  its  combination  by  means  of  sodium 
carbonate,  gave  an  oxime  boiling  at  182°,  which  proved  to 
be  that  of  methylbutylketone.  Another  part  oxidised  with 
potassium  permanganate,  the  potassium  salts  converted  into 
free  acids  by  means  of  sulphuric  acid  and  extracted  with 
ether,  the  butyric  acid  was  found  chiefly  in  the  ethereal 
layer,  the  acetic  acid  being  only  dissolved  in  traces.  From 
the  ethereal  layer,  on  the  addition  of  silver  nitrate,  silver 
butyrate  crystallised  out,  and  from  the  aqueous,  the  acetate 
was  obtained,  thus  proving  distinctly  that  the  substance 
in  question  was  methylbutylketone. 

The  oils  which  gave  no  crystalline  compound  with 
sodium  bisulphite  were  distilled  with  a  strong  solution  of 
caustic  soda,  the  distillate  forming  an  oil  boiling  at  128  ' — 
130°,  which,  however,  did  not  appear  to  be  any  definite 
compound.  This  was  oxidised  with  nitric  acid,  evaporated 
to  dryness,  the  residue  dissolved  in  water,  and  neutralised 
with  caustic  baryta  ;  the  precipitate  was  filtered  off,  suspended 
in  water,  and  decomposed  by  sulphuric  acid.  The  barium 
sulphate  being  removed,  the  solution  was  extracted  with 
ether,  which  on  evaporation  left  small  crystals  of  succinic 
acid.  The  filtrate  from  the  caustic  baryta  precipitate  was 
treated  with  sulphuric  acid  to  remove  the  barium  and  I  In- 
filtrate extracted  with  ether  ;  the  residue  was  then  treated 
with  zinc  carbonate  in  the  cold,  and  after  filtration  evaporated 


to  dryness.     The  dried  residue  was  dissolved  in  water  and 
the  solution  heated,  whereupon  zinc  pyrotartrate  separated 

out. 

This  formation  of  pyrotartaric  acid  from  that  portion  of 
the  oil  which  gives  no  crystalline  precipitate  with  sodium 
bisulphite  proves  that  there  is  a  ketone  present  containing 
a  closed  chain,  which  is  probably  identical  with  the  one 
described  by  Kane  (Ber.  8,  I2.")6)'as  dumasin.— F.  H.  L. 


Terpenes  and  Ethereal  Oils.  ( ).  Wallach.  Annalen,  259 
309—324.  (Compare  this  Journal,  1889,  635  and  959.)  ' 
Pinol  must  be  regarded  as  the  first  product  formed  by  the 
oxidation  of  oil  of  turpentine  with  oxides  of  nitrogen  ;  it  is, 
therefore,  always  formed  in  the  preparation  of  pinenenitroso- 
chloride.  It  is  an  unsaturated  compound  and  combines 
with  bromine,  yielding  a  readily  crystalline  dibromide  of 
the  composition  C10H16(  H'.r.,,  which  melts  at  94°. 

Pinol  acetate,  C10H16O(( ) .  ( 10 .  CH3);,  is  obtained,  together 
with  pinol  and  pinol  glycol  when  the  dibromide  is  warmed 
with  sodium  acetate,  or  better  still,  with  silver  acetate,  in 
glacial  acetic  acid  solution  ;  it  is  purified  by  distillation 
under  reduced  pressure.  It  crystallises  well  from  water, 
melts  at  97° — 98°,  and  boils  at  127°  under  a  pressure  of 
13  mm. 

Pinol  glycol,  C10Hl(iO(OH)„,  is  best  prepared  by  boiling 
the  acetate  with  dilute  sulphuric  acid  for  several  hours; 
the  glycol  is  then  partially  extracted  by  shaking  with 
chloroform,  and  the  remainder  is  obtained  in  crystals  by 
evaporating  the  solution.  It  separates  from  water  in 
compact  crystals,  melts  at  125°,  and  is  converted  into  the 
acetate  when  it  is  boiled  with  aeetic  anhydride. 

TI 

Pinol    hydrate,    C,0HlcO  <  ( )}j,  can    be    obtained    by 

dissolving  crude  pinol  (loc.  cit.)  in  its  own  weight  of  glacial 
acetic  acid,  saturating  the  well-cooled  solution  with 
hydrogen  bromide,  and  then  shaking  it  with  excess  of  well- 
cooled,  very  dilute  caustic  soda;  the  mixture  is  then 
submitted  to  distillation  with  steam  to  free  it  from  cymol, 
and  the  residual  solution  extracted  with  ether.  It  crystal- 
lises in  plates  or  needles  and  melts  at  131°.  When  an 
aqueous  solution  of  pinol  hydrate  is  warmed  with  dilute 
sulphuric  acid  it  quickly  becomes  turbid,  owing  to  the 
separation  of  an  oil  ;  this  oil  is  chemically  pure  pinol. 

Pinol  hydrate  is  identical  with  the  crystalline  compound 
which  is  formed,  as  was  first  observed  by  Sobrero,  when  oil 
of  turpentine  is  left  in  contact  with  oxygen  in  presence  of 
direct  sunlight. 

It  has  been  previously  stated  that  pinol  gives  terebinic 
acid  on  oxidation  with  potassium  permanganate ;  further 
experiments  with  pure  pinol  have  confirmed  this  statement. 
Pinol  hydrate,  on  the  other  hand,  yields  terpenylinic  acid 
on  oxidation  with  potassium  permanganate  under  the 
conditions  previously  described ;  pinol  gtycol  seems  to 
behave  in  a  similar  manner. 

Pure  pinol  is  easily  obtained  from  pinol  hydrate  as 
stated  above,  but  the  method  of  preparation  of  the  hydrate 
must  be  greatly  improved  before  it  can  be  conveniently 
employed  for  the  preparation  of  large  quantities  of  pinol. 
Pure  pinol  can  also  be  obtained  by  heating  a  solution  of  the 
pure  dibromide  in  dry  benzene  with  the  theoretical  quantity 
of  very  fine  sodium  wire  until  the  whole  of  the  metal  is 
converted  into  bromide ;  the  filtered  solution  is  evaporated 
and  the  residual  pinol  purified  by  fractional  distillation. 

Pinol  tribromide,  ClnH|5(  )l!r.,,  is  obtained  as  a  by-product 
in  the  preparation  of  the  dibromide   from   crude  pinol ;  it 
crystallises  from  ethyl  acetate  in  needles,  and  melts  at  160 
with  decomposition. — F.  S.  K. 


Fenchol,  a  New  Substance  Isomeric  with  Camphor, 
<>.  Wallach  and  F.  Hartmaun.     Annalen,  259,  324 — 331. 
Wiikn     oil    of    fennel    is    distilled    a    portion    passes    over 
between    190°    and    193°,   which    has   a    strong    odour   of 
camphor  and  a  specific  gravity  of   0-934  at  23°;  this  liquid 
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baa  the  composition  C|„H160,  and,  judging  from  its 
behaviour,  the  authors  consider  it  to  be  a  position-isomeride 
of  camphor,  to  which  they  give  the  name  fenchol. 

Fenchol  combines  with  bromine  when  treated  (herewith 
in  well-cooled  light  petroleum  solution,  yielding  a  blight 
red  crystalline  powder  which  deliquesces  on  exposure  to 
the  air,  and  is  reconverted  into  feuchol  by  caustic  soda. 

Fenchol  oxime,  C10H16:N. OH,  is  formed  when  feuchol 
is  treated  with  hydroxvlamine  in  alcoholic  solution  ;  it 
crystallises  from  alcohol  ill  needles,  melts  at  MS — 149°, 
and  combines  with  hydrogen  chloride,  yielding  a  crystalline 
salt,  melting  at  118° — 119'.  The  anhydride,  C,0H,6N,  i> 
obtained  as  an  oil  when  the  oxime  i- warmed  with  dilute 
sulphuric  acid;  it  boils  at  217°— 219°,  and  in  physical 
properties  resembles  the  anhydride  obtained  from  camphor 
oxime.  The  two  compounds  can,  however,  be  distinguished 
by  their  behaviour  with  hydrobromie  acid.  When  the 
anhydride  of  camphor  oxime  is  shaken  with  a  well-cooled 
glacial  acetic  acid  solution  of  hydrogen  bromide,  and  the 
mixture  then  poured  into  ice-cold  water,  there  is  precipitated 
an  oil  which  does  not  solidify  on  cooling.  The  anhydride 
of  fenchol  oxime  gives,  under  the  same  conditions,  an  oil 
which  readily  crystallises  in  the  cold,  the  crystalline 
substance  being  the  unstable  hydrobroniidc,  C1MH,-N",  HBr. 

Isofevchol  oxime,  C10H17NO,  is  obtained  when  fenchol 
oxime  anhydride  is  boiled  with  alcoholic  potash  for 
5 — g  hours";  it  melts  at  113° — 114°,  and  is  isomeric  with 
the  compound  which  is  formed  from  camphor  oxime 
anhydride  in  a  similar  manner.  When  the  anhydride  of 
fenchol  oxime  is  boiled  with  alcoholic  potash  for  four  days 
it  is  converted  into  fencholinic  acid,  C10H16O2,  a  compound 
which  corresponds  to  campholiuic  acid,  C10H16O2 ;  it  is  a 
colourless  liquid  and  boils  at  257°— 260°. 

In  physical  properties  fenchol  and  its  derivatives  differ 
to  a  not  inconsiderable  extent  from  camphor  and  its 
derivatives,  as  is  seen  from  the  following  table:— 


Fenchol  Series.   I  Camphor  Series. 


t',0HisO ,  Liquid;  boiling 

point,  190  — 193°. 


Oxime, C,„H,n:N. OH 

Oxime  hydrochloride 

Oxime  anhydride,  Cl0HiSN.. 

Iso-oxime,  C|„Hl7NO 

Acid,  C,„H,602 


Melting  point, 
148°—  MS  . 

Melting  point, 
116°— 119°. 

Boiling  point, 
217"— 219°. 

Melting  point, 
113°— 111°. 

Boiling  point, 
257°— 260°. 


Solid ;  boiling 
point,  204°. 

Meltimc  point. 
118°. 

Melting  point, 
153°— 151°. 

Boiling  point, 
216°— 217°. 

Melting  point, 

124—125°. 

Boiling  point. 
264°— 256°, 


In  chemical  behaviour,  however,  the  two  series  of  com- 
pounds show  a  very  striking  similarity,  a  fact  which  seems 
to  show  that  fenchol  and  camphor  differ  from  one  another 
only  in  the  relative  position  of  the  oxygen  atom  in  the 
molecule. — F.  >s.  K. 


Oxidation  of  Potassium  Cyanide  with  Permanganate. 
3.  Volhard.  Annalen,  259,  :t77— 380. 
When  potassium  cyanide  is  oxidised  with  potassium  per- 
manganate in  the  cold  a  large  quantity  of  potassium 
cyanate  is  produced  ;  this  reaction,  if  carried  out  as 
described  below,  may  be  conveniently  employed  for  the 
preparation  of  urea. 

To  a  solution  of  IS9  grms.  of  potassium  cyanide  and 
10  grms.  of  potash  in  100  cc.  of  water,  a  solution  of 
63  grins,  of  potassium  permanganate  in  1  litre  of  water 
is  gradually  added  by  means  of  a  dropping  funnel,  the 
temperature  being  kept  below  17  ;  when  ice  is  employed  for 

cooling  tile  mixture,  the  whole  of  the  permanganate  can  be 
added  in  about  halt'  an  hour,  but  it  is  more  convenient 
to  cool  with  running  water,  a  current  of  air  being  at  the 
sime  time  passed    through    the    cyanide   solution.      A ID 


as  the  whole  of  the  permanganate  has  been  added  the 
mixture  is  placed  in  cold  water  for  about  7 — 8  hours 
until  the  green  colouration  has  disappeared,  then  mixed 
with  a  concentrated  solution  of  ammonium  sulphate 
(70  grms.),  boiled  and  filtered  ;  the  nitrate  is  evaporated 
and  the  urea  extracted  from  the  residue  with  boiling 
95  per  cent,  alcohol.  The  average  yield  is  24  grms.,  or 
68  per  cent,  of  the  theoretical  quantity,  but  the  urea 
obtained  in  this  way  still  contains  small  quantities  of 
chloride  ami  sulphate  of  ammonium;  it  can  be  purified 
by  treating  it>  aqueous  solution  with  freshly  prepared 
barium  carbonate,  evaporating  the  filtrate  to  dryness, 
extracting  the  residue  with  absolute  alcohol,  and  then 
recrystallising  the  product  from  alcohol. — F.  S.  K. 


The  <  onstitution  of  Carbonylorthamidophenol.    < •.  ( rresely 
and  M.  Nencki.    Monatsh.  11,  253—259. 

The  authors  allude  to  the  methods  of  obtaining  this  sub- 
stance and  its  two  isomeric  ethyl  derivatives,  and  describe 
their  own  experiments  conducted  with  the  view  to  decide 
between  the  two  formula; — 


C6H4/  \\c.OH 


ami 


C6H4/         j>CO. 


Their  method  consists  in  examining  the  changes  which 
carbonylorthamidophenol  undergoes  in  the  animal  system 
as  compared  with  other  aromatic  compounds.  It  is  known, 
for  instance,  that  acetanilide  administered  to  the  rabbit 
becomes  oxidised  to  paramidophenol,  the  acetyl  group 
being  split  off.  In  the  dog  the  main  product  i>  the 
anhydride  of  hydroxyphenylcarbamic  acid,  and  in  the 
human  system  acetanilide  is  partly  converted  into  acctyl- 
paramidophenol.  In  each  case  therefore  a  hydrogen  atom 
in  the  benzene  nucleus  is  oxidised  to  hydroxyl.  Aromatic 
compounds  containing  a  carboxyl  group  are  on  the  other 
hand  not  oxidised  in  the  animal  system,  whilst  the 
homologues  of  benzene,  the  aromatic  alcohols,  aldehydes, 
&c.  are  oxidised  to  carboxylic  acids.  Hydroxy  compounds, 
such  as  the  phenols,  suffer  no  oxidation.  In  the  case  of 
substances  containing  neither  a  carboxyl  nor  a  hydroxyl 
group,  and  where  no  oxidation  of  a  side-chain  takes  place 
as  in  benzene,  indole  and  camphor,  a  hydrogen  atom  ill 
the  nucleus  again  becomes  oxidised  to  hydroxyl,  the 
products  being  phenol,  indoxyl  and  cauiphorol.  Arguing 
from  these  facts  the  authors  conclude  that  if  carbonylorth- 
amidophenol contains  an  hydroxyl  group  as  indicated  by 
the  formula — 

CbH./   'V'.OH 

\o/ 

it  should  not  suffer  oxidation  in  passing  through  the 
system,  whilst  on  the  other  hand  if  its  constitution  be — 

/NH\ 
C6H4<         >CO 

° 

they  would  expect  a  hydrogen  atom  in  the  nucleus  to 
become  oxidised  to  hydroxyl,  and  the  product  discharged 
by  the  animal  should  be — 

.Nil 
C6H3(OH)<;         >((). 

Their  experiments  made  both  on  rabbits  and  dogs  show 
the  latter  view  to  be  the  correct  one,  the  carhonylorthoxy- 
aniidophenol  being  discharged  in  the  form  of  sulphate — 

\  H 

HSOs,O.C6H3/        SCO. 
\  O  ' 

-A.  K.  M. 
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Combinations     of    Camphor    with     Phenols     and     their 
Derivatives.     E.  Leger.     Compt.  Bend.  HI,  109— 111. 

Camphor  forms  a  series  of  real  compounds  with  the 
phenols,  which,  however,  owing  to  their  instability  and  the 
ease  with  which  the  components  are  regenerated  by  the 
action  of  heat,  alkalis  or  solvents,  have  been  regarded  as 
simple  mixtures.  Some  of  these  can  be  obtained  crystalline, 
others  only  in  the  liquid  state  ;  the  latter  are  regarded  as 
definite  compounds,  because:  (1)  they  result  by  mixing 
molecular  proportions  of  their  constituents  j  (2)  when 
crystallised  by  cold  the  successive  batches  of  crystals 
obtained  all  have  the  same  composition;  and  (:s)  the 
introduction  of  phenols  into  an  alcoholic  solution  of 
camphor  diminishes  the  rotatory  power  of  the  latter  by 
almost  one-half. 

The  following  compounds,  prepared  by  simply  bringing 
together  molecular  proportions  of  camphor  and  the  phenol 
have  been  prepared,  and  were  analysed  polarimetrically  : — 

Phenol  forms  two  compounds, both  liquids,  C6H6() .  C*1(1I T lf,<  I 
and  2  C6H6.O.Ci0Hi6O,  the  latter  of  which  combines  with 
another  molecule  of  camphor  to  form  the  former.  Two  com- 
pounds were  also  obtained  from  resorcinol,  C6Hcl(),>.C1oH16U 
and  C6H602.2  C10H16O;  the  first  of  these  is  a  solid, 
melting  about  29°,  the  second  a  liquid.  a-naphthol 
forms  the  compound  C10HsO .  C10H16O,  and  0-naphthol, 
'■'.  <  'n,llg0 . 5  CloH10O  ;  both  of  these  are  liquid.  With 
salicylic  acid,  a  body,  C7H603.2  C10H16O  results,  which  is 
crystalline  and  only  slightly  decomposed  by  water;  it 
melts  towards  60°.  Salol  also  appears  to  form  a  compound 
with  camphor.  The  rotatory  power  of  these  substances  are 
given  in  the  paper. — C.  A.  K. 


The   Rotatory   Powei'  of  Camphor  in  Solution  in   Various 
Oils.     P.  Chabot.     Compt.  Rend.  HI,  231— 233. 

Thk  author  lias  examined  the  rotatory  power  of  camphor 
in  solutions  of  olive  oil  (sp.  gr.  0-9125  at  19°  C), 
almond  oil  (sp.  gr.  OTITIS,  at  19°  (_'.),  and  seed  oil 
(sp.  gr.  0-9233  at  19°  C).  The  rotatory  power  of  these 
solutions  is  nearly  proportional  to  the  quantity  of  camphor 
dissolved,  so  that  if  the  percentage  of  this  body  in  solution 
be  represented  by  p,  the  rotation  of  the  plane  of  polarisation 
(using  a  sodium  flame),  a  in  a  20  cm.  tube,  is  for — 

Olive  oil a  =  10'  +  p.\°  l' 

Almond  oil v.  —  p 

Seed  oil a  =  3fi'  +  p 

From  these  values  the  proportions  of  camphor  contained 
in  saturated  solutions  of  the  three  oils  call  be  calculated. 
The  following  results  were  obtained  in  this  manner  : — 

Camphor. 

Per  Cent. 

Sal  mated  solution  of  oiive  oil  at  19°  C 26'983 

„  almond  oil    „     28"53 

„  .,  seed  oil         „    28'80 

Taking  account  of  the  slight  rotatory  power  of  the  oil, 
the  molecular  rotatory  power  for  camphor  in  each  of  the 
three  oils  [a]„  has  been  found  to  be: — 

(1.)   Olive  Oil— 

For  a  3  per  cent,  solution  ...        [a]„  =  55    12' 
„    20       „  , [a]„  =  55°  12' 

(2.)   Almond  Oil— 

For  a  3  per  cent,  solution.  . . .      [a]„  =  5G3  47' 
„    20       „  [a]D   =  54°  19' 

(3.)  Seed  Oil— 

For  a  3  per  cent,  solution  ....      [o]„  =  54°  24' 
„    20       „  „         ....      [o]D  =  54'    V 

It  appears  therefore  that  the  value  [a]„  varies  little  with 
the  degree  of  dilution,  but  increases  with  the  latter,  whilst 
with  other  solutions  of  camphor  the  reverse  in  the  case. 

— C.  A.  K. 


The  Localisation  of  the  Principles  which  furnish  the 
Sulphur  Essences  of  the  Cruciferee.  h.  Guignard. 
Compt.  Rend.  HI,  249—251. 
The  author  describes  a  series  of  investigations  having  for 
their  object  the  tracing  of  the  localities  in  cruciferous  plants 
in  which  sulphur  containing  essences,  such  as  mustard  oil, 
result,  and  finds  that  the  ferment  (myrosine)  and  the  gluco- 
side  (potassium  myronate),  from  the  mutual  reaction  of 
which  the  mustard  oil  results,  are  contained  in  distinct  and 
easily  recognisable  cells  in  the  various  parts  of  the  plants. 

— ('.  A.  K. 


The  Purple  produced  by  Purpura  lapillus.     A.  Letellier, 
Compt.  Rend.  HI,  307—309. 

From  the  moment  when  the  colouration  appears,  an 
alliaceous  odour  is  noticeable,  and  chemists  have  been 
inclined  to  attribute  this  to  the  formation  of  allyl  sulphide. 
The  odour  is  obtained  not  only  by  exposing  the  substance 
of  Purpura  lapillus  itself  to  light,  but  also  from  the 
crystallised  substance  extracted  from  the  same ;  the  odour 
is,  therefore,  not  due  to  putrefaction,  but  has  for  its  origin 
true  chemical  change. 

The  author  has  succeeded  in  proving  directly  that  the 
odour  is  due  to  allyl  sulphide,  though  only  very  small 
quantities  are  formed. 

Presence  of  a  cyanide  or  sulphocyanide  is  also  assured. 

— T.  L.  B. 


Otto  of  Hose.      R.  Blondel.     Les    produits   Odorants   des 
Hosieres,  Paris,  1889,  and  Pharm.  J.  1890,  July  5,  3—5. 

Thk  most  important  centre  of  the  production  of  otto  of 
rose  is  in  the  region  of  the  Balkan  mountains,  and  includes 
about  150  villages  situated  in  the  two  valleys  of  Toundja 
and  Strema,  affluents  of  the  river  Maritza.  These  two 
valleys  run  from  west  to  east  and  lie  between  the  Great 
Balkan  chain  on  the  north  and  the  Svedna  (font  mountains 
on  the  south,  the  extreme  points  where  rose  culture  is 
carried  on  being  Koprivchitza  on  the  west  and  Twarditza  on 
the  east.  The  best  otto  is  obtained  on  the  southern  slope 
of  the  Balkans.  Here  the  climate  is  temperate,  but  the 
variations  in  temperature  are  sudden  and  frequent.  The 
ground  is  sandy  and  porous,  as  a  rule  ;  where  this  is  not 
the  case,  and  water  accumulates,  roses  are  killed  by  the 
frost,  or  by  fungi  which  attack  the  roots.  Although  the 
rose  cultivation  extends  over  a  large  tract  of  country,  it  is 
nowhere  conducted  on  a  large  scale  by  any  one  individual, 
but  is  divided  into  a  large  number  of  small  plots  belonging 
to  small  proprietors.  The  dealers  live  in  the  towns,  and 
although  they  sometimes  buy  the  flowers  and  distil  the  oil, 
they  rarely  cultivate  the  roses,  and  then  only  to  a  small 
extent. 

The  roses  are  grown  in  long  borders  or  plots  100  or  200 
metres  long,  the  plants  attaining  the  height  of  a  man. 
Between  the  plots  a  space  of  1|  to  2  metres  is  left,  so  as  to 
allow  of  a  cart  passing  along  between  them. 

Two  roses  are  usually  cultivated,  a  red  and  a  white  one, 
specimens  of  which,  gathered  in  the  Kejanlik  plantations, 
have  been  identified  by  the  author.  The  red  one  proved  to 
be  a  branching  form  of  Iiosa  damascena,  and  the  white  one 
liosa  alba. 

The  Rosa  alba  is  employed  to  form  a  dividing  line  between 
the  different  plantations,  and  is  also  grown  at  the  end  of 
each  plot,  so  as  to  present  only  roses  of  less  value  to  the 
peasant,  who  would  otherwise  steal  the  more  valuable  red 
rose  ;  it  is  not  used,  as  a  rule,  for  distillation.  Dishonest 
cultivators,  however,  take  advantage  of  the  fact  that  when 
distilled  it  yields  a  product  rich  in  stearoptene  (although  of 
poor  fragrance),  to  mix  it  with  the  red  rose,  and  thus  obtain 
an  otto  which  will  bear  dilution  witli  Turkish  oil  of  geranium 
(oil  of  Andropoyon  schununthus,  L.). 

lu  May  of  the  second  year  the  rose  trees  are  about  2  feet 
high  and  yield  sufficient  flowers  to  pay  the  expense  of  their 
cultivation  up  to  that  date.  The  next  year  they  are  in  full 
bearing,  and  the  maximum  product  is  obtained  when  they 
are  five  years  old,  although   the   plants  will  live  more   than 
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20  years.  At  10  years  of  age  they  are,  however,  usually 
cut  level  with  the  ground,  new  branches,  and  even  flowers, 
appearing  the  next  year. 

The  flowers  commence  to  expand  between  May  Jnth 
and  28th,  and  they  are  collected  daily  till  June  l.'ith  and 
20th.  The  collection  commences  every  day  at  dawn,  for  an 
opening  flower-bud  left  till  next  day  will  then  have  lost  its 
fragrance  and  its  colour. 

The  contents  of  the  baskets  are  weighed  in  the  field,  paid 
for  and  emptied  into  sacks,  which  are  carried  at  once  to  the 
distillery.  If  the  while  roses  are  present  in  too  large 
proportion  they  are  paid  for  separately  at  a  lower  price. 
The  stills  are  usually  placed  in  sheds  near  the  river,  for 
the  convenience  of  obtaining  a  good  supply  of  water,  and 
in  some  cases  are  let  by  the  proprietors  at  the  rate  of 
4  francs  per  still.  The  stills  are  of  copper,  and  are  made  to 
contain  75  litres  of  water  and  10  kilos,  of  flowers.  The 
latter  are  introduced  by  means  of  an  osier  basket,  and  the 
stills  are  heated  with  long  logs  of  wood  lighted  at  cue  end. 
placed  under  the  still.  After  a  time,  if  steam  comes  out  of 
the  refrigerating  tube,  the  fire  is  moderated,  and  when 
10  kilos,  (two  flasks)  of  rose-water  have  distilled  over,  the 
fire  is  removed  by  withdrawing  the  burning  logs.  The  still 
when  cool  is  opened,  the  contents  strained  through  the 
osier  basket,  and  the  water  remaining  in  the  stills  saved  for 
the  next  distillation.  If  the  operation  is  continued  until 
13  kilos,  of  rose-water  is  obtained  the  otto  is  of  inferior 
quality,  and  contains  more  stearopteDe. 

The  rose-water  is  then  submitted  to  distillation  a  s nd 

time,  40  litres  being  distilled  at  a  time,  and  only  5  litres 
collected.  The  vessels  in  which  it  is  received  have  the 
shape  of  a  long  necked  flask,  and  the  water  is  at  first  milky, 
like  an  emulsion,  the  oil  floating  after  a  time  in  the  neck  of 
the  flask.  It  is  removed  by  inserting  a  conical  tin  funnel 
about  two  centimetres  long,  furnished  with  a  slender  handle, 
and  having  a  capillary  orifice.  It  is  dipped  below  the 
surface  of  the  otto,  and  when  a  drop  of  oil  on  raising  the 
funnel  appears  at  the  orifice  it  is  emptied  quickly  into  a 
special  flask. 

About  3,000  kilos,  of  flowers  are  calculated  to  yield  a 
kilo,  of  otto,  and  this  quantity  of  flowers  is  the  usual  yield 
per  hectare,  so  that  it  may  be  considered  that  a  hectare  of 
roses  yields  a  kilo,  of  otto.  The  adulteration  of  the  otto 
takes  place  chiefly  by  the  addition  of  oil  of  rose  geranium 
(Andropogon  schemanthus'),  wherebv  the  congealing  point 
is  lowered  from  15°  or  16°  R.  to"l4°,  13°,  or  12°,  and 
even  lower.  The  purchaser  of  otto  generally  brings  with 
him  a  basin  and  thermometer,  and  having  obtained  the 
desired  temperature  by  mixing  warm  and  cold  water,  and 
testing  the  temperature  with  the  thermometer,  inserts  a 
flask  containing  15  grms.  of  the  essence  to  be  tested.  In 
about  three  minutes  crystalline  needles  appear,  and  in 
10  minutes  the  otto  is  solid  enough  for  the  uncorked  flask 
to  be  reversed  without  spilling  a  drop.  The  price  varies 
according  to  the  degree  or  congealing  point,  that  below 
12°  R.  being  openly  sold  at  a  special  rate.  The  average 
production  of  otto  of  rose  in  Bulgaria  is  about  3,000  kilos, 
in  good  years,  and  1,500  kilos,  in  bad  ones. 

The  peasants  are  paid  according  to  the  season  at  the  rate 
of  '32  to  '23  fr.  per  gramme  for  otto  of  standard  purity.  The 
flattened  circular  metal  bottles  in  which  it  is  exported 
contain  400  grms.,  1  kilo,  or  2i  kilos.,  and  the  price  of  the 
pure  essence  is  800  to  900  frs.  per  kilo.,  according  to  the 
season.  The  bottles  are  generally  enveloped  in  felt.  When 
the  essence  is  freshly  distilled  it  has  a  slight  empyreumatie 
odour,  possibly  due  to  the  fact  that  the  water  in  the  stills  at 
the  end  of  the  day,  having  served  for  several  distillations, 
has  dissolved  vegetable  salts  and  boils  at  a  temperature 
distinctly  above  the  boiling  point  of  pure  distilled  water. 
Otto  of  rose  is  also  said  to  be  produced  in  notable  quantities 
in  Asia  Minor,  at  Broussa,  Bourgas,  and  elsewhere  by 
emigrants  from  Roumelia. 

In  Provence  the  cultivation  of  the  roses  is  at  the  present 
time  a  flourishing  industry,  and  the  otto  prepared  in  that 
district  is  considered  superior  to  the  Bulgarian  product.  It 
is  obtained  from  Rosa  centifolia  (a  speciment  of  the  plant 
used  from  Grasse  having  been  determined  by  Dr.  Bloudel). 
This  rose  flowers  there  in  April  and  May.  Rose-water  is 
sometimes   distilled   from   the  yellowish  tea   ro*e   known   as 


Safrano,  which  flowers  in  autumn  and  winter,  but  the  water 
is  very  inferior,  and  the  otto  obtained  from  it  is  still  more 
so.  and  unfit  to  mix  with  that  of  R,  centifolia. 

The  cultivation  of  Rosa  centifolia  is  carried  on  chiefly 
arouud  Grasse,  Cannes,  Nice,  and  Valois,  by  peasant 
proprietors,  who  sell  the  flowers  to  the  distillers  iu  the 
town-.  The.  chief  use  of  the  roses  is  for  making  rose 
pomade,  only  a  small  quantity,  comparatively  speaking, 
being  distilled  for  the  Otto.  The  flowers  are  distilled  in 
large  stills,  such  as  are  generally  used  for  spirit,  some 
holding  as  much  as  150  kilos,  of  flowers.  Often  one 
refrigerator  receive*  th''  condensing  pipes  of  several  still-.. 

Usually  50  kilos,  of  flowers  and  300  litres  of  water  un- 
placed in  the  still  at  one  time,  and  100  litres  are  distilled 
over,  the  first  25  being  the  richest  in  oil,  and  known  a-  eau 
double  de  rose;  tin-  next  30  are  of  medium,  and  the 
remaining  45  of  inferior  quality.  The  oil  which  float-  is 
collected  by  means  of  a  florentine  receiver.  The  yield  of 
otto  is  small,  100,000  kilos,  of  flowers  giving  only  a  kilo,  of 
otto,  and  the  price  is  about  1,000  francs  per  litre ;  the 
average  price  of  the  rose-water  is  2-60  francs  per  litre. 

In  Germany  roses  have  been  distilled  for  about  five  years 
in  the  neighbourhood  of  Leipsic,  about  six  hectares  being  at 
present  under  cultivation.  The  species  employed  is  Rosa 
centifolia,  and  the  amount  produced  in  1887  was  3,000  litres 
of  rose-water  and  2  kilns,  of  otto.  The  latter  congeals  at 
20°  C.,  and  contains  32|  to  34  per  cent,  of  stearoptene, 
which  is  in  excess  of  that  in  Bulgarian  otto.  Indeed  the 
proportion  of  stearoptene  present  in  otto  of  rose  is  always 
greater  in  cold  countries. 

Formerly  otto  of  rose  used  to  be  adulterated  by  mixing 
it  direct  with  oil  of  ginger  grass,  but  now  the  flowers  are 
sprinkled  with  the  oil  when  placed  in  the  retort.  The  odours 
under  these  circumstances  amalgamate  better,  and  during 
the  distillation  the  proportion  of  waxy  (eireuse)  matter  that 
passes  over  is  larger,  so  that  otto  thus  obtained  may  solidify 
at  14°,  even  when  containing  25  per  cent,  of  oil  of  ginger 
grass.  In  this  case,  however,  the  otto  appears  mudd)  .  ami 
does  not  present  the  sparkling  crystals  characteristic  of  pure 
otto.  The  odour  also  is  easily  detected  by  an  expert. 
Bromine  turns  pure  otto  of  rose  of  a  green  colour,  but  is 
itself  decolourised  by  oil  of  ginger  era**,  and  if  a  few  drops 
of  liquor  potassae  are  subsequently  added,  an  apple-green 
precipitate  in  viscous  clots  is  formed  in  a  colourless  liquid, 
and  the  odour  of  roses  is  not  altered ;  but  if  adulterated  with 
ginger-grass  oil  a  yellow  milky  precipitate  is  obtained  in  a 
reddish  liquid,  and  a  disagreeable  odour  is  given  off.  This 
test,  however,  is  qualitative  rather  than  quantitative. 

The  presence  of  spermaceti  cr  paraffin  in  otto  is  detected 
in  Bulgaria  by  rubbing  the  small  test  bottle  of  otto  between 
the  hands,  containing  about  15  grms.,  when  the  essence 
rapidly  liquefies,  since  a  temperature  of  18  C.  suffices,  whereas 
paraffin  does  not  melt  till  :>2 — 50  and  spermaceti  at  46  C, 
and  these  remain  undissolved  at  the  bottom  of  the  bottle. 

Experiments  made  by  the  author  show  that  pure  otto  of 
rose  has  some  physiological  effect.  In  the  dose  of  five  el- 
even of  two  drops  it  produced  cramp  of  the  stomach  in  the 
absence  of  food.  Taken  after  a  meal  it  seemed  to  stimulate 
the  digestive  functions  at  first,  but  doses  of  10  or  12  drops 
appeared  to  have  an  opposite  action,  and  caused  marked 
flatulence.  The  only  general  effect  noticed  was  a  marked 
tendency  to  sleep.  A  guinea  pig  into  which  a  cubic 
centimetre  of  otto  was  suhcutaneously  injected  died  in  four 
days  after  a  state  of  profound  torpor  lasting  48  hours.  The 
only  effect  noticed  in  a  post-mortem  examination  was  a  slight 
congestion  of  the  meninges.  In  some  persons  the  odour  of 
the  rose  produces  headache,  and  in  rare  eases  severe  symp- 
toms, which  are  probably  due  to  idiosyncrasy.  Tin  oil  of 
Andropogon  schamanthus,  or  Turkish  oil  of  geranium,  used 
to  adulterate  oil  of  roses,  produces  similar  symptoms,  but  in 
a  higher  degree. 

With  regard  to  the  portion  of  the  flower  in  which  the 
otto  is  formed,  observations  made  under  the  mien 
indicate  that  it  is  secreted  by  the  epidermal  cells.  (  Ithcr 
experiments  show  that  these  cells  al-o  contain  fixed  fatty 
matter,  since  when  the  petals  are  distilled  until  wholly 
deprived  of  odour,  these  epidermal  cells  are  still  blackened 
by  Osmic  acid,  and  yield  to  ether  a  fixed  fatty  substance. 
But   the  fresh   petals   treated    directly  with   ether,  and  thus 
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deprived  both  of  fixed  oil  aud  essential  oil,  still  show  the 
blackened  epidermal  cells  when  treated  with  osmic  acid,  but 
with  a  bluer  tint  in  them.  This  is  due  to  tannin,  as  may  be 
proved  on  a  section  of  the  fresh  petal  by  the  use  of  acetate 
of  iron.  When  the  petals  are  deprived  of  their  essential  oil 
bj  distillation,  of  their  tannin  by  boiling  water,  and  their 
oil  bj  ether,  the  epidermal  cells  no  longer  become  blackened 
li\  osmic  acid.  There  is,  therefore,  every  reason  to  suppose 
that  the  chemical  changes  by  which  the  otto  is  produced 
take  place  in  the  epidermal  cells,  or  in  other  words  that 
tlu-y  are  not  special  receptacles  of  secretion  but  secreting 
cells.  The  epidermis  of  the  anther  does  not  contain  otto, 
but  it  is  contained  in  small  quantity  in  that  of  the  filament 
and  on  the  stigmatic  surface  and  groove,  though  not  in  that 
of  the  ovary  or  style. 


Camphor  in  Florida.    Chemist  and  Druggist,  November  29, 

1890,  750. 
At  the  October  pharmaceutical  meeting  of  the  Philadelphia 
College  of  Pharmacy  Professor  Maiseh  gave  an  account  of 
the  prospective  camphor-industry  in  Florida.  It  seems  that 
the  camphor  tree  grows  in  almost  any  kind  of  Florida  soil, 
and  is  not  affected  by  cold  weather.  At  four  years  old  the 
trees  are  10ft.  high,  and  the  trunk  is  4  in.  in  diameter; 
at  10  years  one  tree  was  35  ft.  high,  the  trunk  being  10  ft. 
long,  aud  1  ft.  in  diameter.  Some  of  the  branches,  weighing 
13  lb.,  yielded  on  distillation  a  teacupful  of  camphor,  which 
was  separated  by  cold  from  the  oil  which  distilled  over 
along  with  the  steam.  It  is  thought  that  in  10  years  more 
camphor  trees  will  he  growing  in  Florida  than  orange  trees, 
ami  that  the  industry  will  prove  to  be  more  profitable  than 
the  production  of  sugar.  At  the  present  time  the  price  for 
camphor  tree  yearlings  is  from  25  to  50  cents.  It  is 
recommended  that  at  the  age  of  four  or  five  years  the  first 
cutting  should  be  made  for  distillation  by  pruning  from  the 
ground  to  the  height  at  which  the  head  of  the  tree  is  to  be 
retained.  From  that  time  on,  the  head  has  to  be  sheared 
in  a  suitable  manner,  without  neglecting  the  pruning  from 
the  ground  up,  with  the  view  of  making  the  head  larger. 
With  this  treatment  distillation  would  be  carried  on  every 
year,  and  in  12  or  15  years  the  trunk  of  the  tree  will  have 
attained  a  sufficient  size  to  be  sawn  into  timber,  so  that 
the  valuable  camphor-wood  may  also  be  utilised.  The 
trees  being  set  15  ft.  apart,  the  stumps  may  be  allowed  to 
produce  shoots  until  young  trees  have  been  raised  and  are 
sufficiently  advanced  to  take  the  place  of  the  old  ones, 
when  the  stumps  are  uprooted  and  subjected  to  distillation. 
According  to  Maiseh,  the  camphor  produced  is  of  good 
quality,  but  the  statement  that  it  is  stronger  than  Japanese 
camphor  is  erroneous.  It  i<  gratifying  to  know  that  a  new 
source  of  camphor  will  thus  be  available,  for  at  present  it 
does  not  seem  to  be  possible  to  get  enough  of  it  from  China 
and  Japan. 


The  Apocynacete.  Chemist  and  Druggist,  November  29, 
1890,  750. 
Tin:  apocynaceae  have,  during  the  last  few  years,  yielded 
several  new  drugs  to  materia  medico,  aud  naturally,  there- 
fore, physiologists  give  particular  attention  to  this  class  of 
plants.  But  it  must  not  be  supposed  that  they  are  all 
poisons  ;  some  of  them  have  comparatively  mild  physio- 
logical action.  Quebracho,  for  instance,  is  used  as  a 
febrifuge  and  anti-asthmatic ;  Alstonia  scholaris  is  the 
source  of  Dita  bark  employed  iD  India,  and  recently  in  the 
United  States,  in  chronic  diarrhoea  and  dysentery.  Some 
members  of  the  order,  such  as  Alstonia  and  Vahea 
gunanifera,  yield  a  substance  resembling  india-rubber,  and 
used  as  such  (especially  the  product  of  the  latter-named 
plant)  in  France. 

Apoeynum  cannabinum,  which  is  a  powerful  emetic  aud 
purgative,  takes  precedence  of  the  above-meutioned  in 
point  of  intensity  of  therapeutical  activity.  Then  we  have 
Wrightia  antidysenterica,  containing  "wrightine,"  identical 
with  conessine  ;  this  has  repute  and  is  used  as  a  cardiac. 
Further   in  the  first  rank  there   is  Xerium  oleander,  and,  of 


course,  Strophanthus,  so  well  known  in  some  respects,  and 
yet — at  least,  as  regards  its  botany  and  source — so  little 
known. 

Although  only  three  years  have  passed  since  strophanthus 
became  available  for  use  in  medicine,  a  number  of 
apocynacea;  have  been  investigated,  their  active  principles 
separated  and  physiologically  examined.  After  Strophan- 
thus, Carissa  schimperi  was  worked  on  and  found  to  contain 
ouabaiue,  which  is  now  prepared  from  the  so-called  glabrous 
j  strophanthus  seeds,  and  believed  by  some  pharmacologists 
!   to  be  identical  with  strophanthidine. 

Boehm  then  investigated  Adenium  Boehmianum,  an  ever- 
green shrub  belonging  to  the  same  order ;  the  milky  juice 
of  this  plant  is  also  used  by  the  natives  as  an  arrow-poison. 
Echujin  was  separated  by  Boehm  aud  found  to  be  a  powerful 
heart-poison. 

Recently  a  further  link  in  the  chain  of  apocynaeeous 
drugs  has  been  forged  by  Professor  Kobert  and  his  pupil, 
Minkiewiez,  in  the  complete  chemical  aud  plrysiologieal 
investigation  of  Urechites  suberecta.  This  West  Indian 
climbing  plant  was  first  known  under  the  name  of  Echites 
neriandra;  the  generic  term  (from  the  Greek  echis  =  viper) 
was  employed  by  Pliny  for  a  twining  plant.  The  plant, 
now  termed  as  stated,  Urechites  suberecta,  is  known  in 
South  America,  in  the  West  Indies,  and  in  Jamaica;  a 
living  plant  was  shown  by  Mr.  Holmes  at  the  recent 
conversazione  of  the  Pharmaceutical  Society,  the  exhibitor 
observing,  with  reference  to  its  poisonous  properties,  that 
a  native  of  Java  would  not  accompany  one  of  his  brethren 
if  he  knew  that  the  latter  had  some  urechites  leaves  in  his 
pocket. 

The  leaves  of  Urechites  suberecta  are  dark  green,  oval 
somewhat  acute,  entire,  petiolate,  and  opposite ;  the  plant 
has  large  yellow  flowers,  the  so-called  savana  flowers.  The 
latter  and  all  green  parts  of  the  plant  have  an  intensely 
bitter  taste,  and  the  dry  powder  of  the  leaves  affects  the 
mucous  membrane  of  the  nose,  producing  sneezing.  The 
milky  juice  of  the  plant  is  said  to  be  used  by  some  Iudians 
to  prepare  the  woorara  poison. 

A  recent  chemical  examination  by  Kobert  resulted  in  the 
separation  of  a  glucoside,  soluble  in  benzene,  and  of 
urechitic  acid,  insoluble  in  benzene,  but  taken  up  by  amy! 
alcohol.  This  distinction  was  the  basis  of  a  process  for 
separating  the  two  principles.  Urechitic  acid,  which  seems 
to  be  a  resin,  is  yielded  in  the  proportion  of  2  per  cent.,  but 
only  i  per  cent,  of  the  glucoside  is  obtainable. 


XXI  -PHOTOGRAPHIC  MATERIALS 
PROCESSES. 


AND 


PATENTS. 

An  Improved  Trough  for  Use  in  Washing  Photographic 
Prints,  Photographic  Negatives,  and  the  like.  P.Ellis, 
Wallington.     Eng.  Pat.  16,492,  October  18,  1889.     8rf. 

A  box  of  thin  sheet  metal  is  provided  with  a  vertical  rack 
for  holding  plates  and  a  horizontal  rack  for  holding  prints, 
and  is  constructed  of  such  a  shape  that  when  tilled  with 
water  to  a  certain  height,  it  tips  over  and  empties  itself, 
returning  to  its  original  position  under  the  supply  tap  as 
soon  as  the  greater  part  of  its  contents  has  been  discharged. 

— C.  H.  B. 


I  \,ir  nr  Improved  Compound  or  Developer  for  Use  in 
Photography.  I!.  Jumeaux,  Manchester.  Eng.  Pat. 
18,547,  November  20,  1889.     4</. 

Imkonooex,  potassium  chlorate,  anil  sodium  sulphite  are 
slightly  damped,  mixed  together  and  dissolved  in  hot  water. 
The  proportions  given  an-  eikonogen  2  drms.,  potassium 
chlorate  I\  drills.,  sodium   sulphite  3   o/.,  water  20  07,.,  but 
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other  proportions  maybe  used,  and  other  suitable  potassium 

salts,   such  as  the  bromide,  or  sodium  salts,  such   as    the 
carbonate  may  also  be  added. 

It  is  claimed  that  this  developer  is  self-contained, 
requires  no  accelerator,  develops  negatives,  lantern  slides, 
opals,  and  paper  prints,  and,  except  after  repeated  use,  does 
not  stain  either  the  photograph  or  the  hands  of  the  operator. 

— ('.  II.  B. 


An  Implored  Process  or  Mains  far  giving  a  Matt  Surface 
to  Albumenised  Silver,  Paper,  Photographs,  or  Prints. 
J.  B.  Payne,  London.  From  ('.  ]'.  Hinns,  Wellington, 
New  Zealand.    Eng.  Pat.  19,205,  November  29,  1889.    6rf. 

A  sheet  of  finely  ground  glass,  or  a  slab  of  marble,  slate, 
or  other  material  with  a  finely  ground  or  matt  surface  is 
coated  with  a  waxing  compound  prepared  by  dissolving 
3  drms.  of  best  bees'  wax  and  3  drms.  of  yellow  resin   in 

1  pint  of  turpentine.  In  warm  weather  a  greater  proportion 
of  resin  must  be  used.  The  waxing  compound  is  poured  on 
the  plate,  which  is  then  carefully  polished,  and  allowed  to 
dry  for  2-1  hours  in  a  place  free  from  dust.  The  plate  is 
next  coated  with  a  gelatin-zinc  compound  made  by  dissolving 

2  oz.  of  Coignets  or  some  similar  gelatin  iu  20  oz.  of  water 
and  adding  zinc  oxide  and  glycerol  in  proportion  depending 
on  the  character  of  the  zinc  ozide.  With  the  ordinary 
commercial  zinc  oxide,  1  oz.  of  glycerol  and  g  oz.  of  the 
oxide  are  good  proportions,  but  50  grs.  of  Hubbard's  oxide 
and  }  oz.  of  glycerol  will  be  found  sufficient.  The  glycerol 
and  zinc  oxide  are  carefully  mixed  in  a  mortar  and  are  then 
incorporated  with  the  gelatin  solution,  which  is  afterwards 
strained. 

The  waxed  and  polished  plates  are  coated  with  the 
gelatin-zinc  compound  at  a  temperature  not  exceeding 
130°  F.  if  the  plate  is  dipped  into  the  solution,  or  108°  F.  if 
the  solution  is  poured  on  the  plate.  As  soon  as  the  gelatin 
has  set  the  plate  is  placed  face  upwards  on  a  stand,  flooded 
with  cold  water,  and  carefully  brushed  with  a  camel's  hair 
brush.  It  is  again  flooded  with  water,  and  the  silver  print, 
previously  soaked  in  water,  is  placed  upon  it  face  downwards 
and  carefully  squeeged  into  perfect  contact,  the  superfluous 
moisture  being  afterwards  removed  with  a  sponge.  A 
backing  of  paper  or  other  suitable  material  may  be  applied 
to  the  print,  and  the  plate  is  set  up  to  dry,  which  requires 
from  18  to  24  hours  in  summer  weather.  When  perfectly 
dry,  the  print  is  removed  by  inserting  a  penknife  between  it 
and  the  plate.  Gelatin  alone  may  be  used  in  place  of  the 
gelatin-zinc  compound,  but  the  zinc  oxide  gives  a  desirable 
"  bloom"  to  the  picture. — C.  H.  IS. 


XXII -EXPLOSIVES,  MATCHES.  Etc. 

On    the    Absorption    of   Carbonic    Odide   by    the    Earth. 
Herthelot.     Coinpt.  Rend.  HI,  4G9— 471. 

Doubtless  carbonic  oxide  is  the  cause  of  many  deaths  after 
coal-mine  explosions.  It  is  produced  in  considerable 
quantities  from  certain  explosives  which  are  now  extensively 
used,  such  as  mellinite,  gun-cotton,  &c,  and  the  author  has 
investigated  the  question  whether  this  gas  (CO)  is  more 
readily  retained  by  the  soil  than  ordinary  atmospheric  air. 
Contrary  to  the  assumption  of  certain  witnesses  this  is  not 
the  case,  the  earth  being  able  to  absorb  exactly  the  same 
amount  of  carbonic  oxide  as  it  does  of  air. — A.  li. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

Metallic    '•Scaled    Tubes."      H.  Schiff.      <  hem.  Zeit.   14, 
1407—1408. 

Enamelled  iron  tubes,  closed  by  a  screw-plug,  have  been 

recommended,  for  laboratory  purposes,  to  take  the  place  of 
sealed  glass  tubes.  In  practice  it  is  found  that  the  enamel 
soon  cracks  off,  and  that  the  thread  of  the  sorew-plug 
rapidly  wears  out.  The  author  has  devised  an  apparatus  in 
which  these  difficulties  are  avoided.  It  consists  of  a  cast- 
bronze  tube,  open  at  one  end,  having  an  internal  diameter 
of  36  mm  and  a  length  of  330  mm.  The  walls  of  the  tube 
are  8  mm.  and  the  bottom  10  mm.  iu  thickness.  The  lid — 
10  mm.  in  thickness — fits  on  the  open  end  of  the  tube,  and 
is  held  down  by  a  screw  clamp,  the  screw  of  which  works 
in  a  slight  depression  in  the  centre  of  the  lid.  The  jaws  of 
the  clamp  are  slipped  under  the  projecting  rim  (14  nun. 
wide)  of  the  tube.  The  tube  is  hermetically  sealed  by 
placing  between  the  top  of  the  tube  and  its  lid,  a  disc  of 
paper  soaked  in  water  or  other  suitable  liquid.  A  glass 
tube  sealed  at  one  end  and  contracted  at  the  other  to  a 
diameter  of  12 — 14  mm.,  fits  tightly  inside  the  bronze 
digester,  and  is  of  such  length  that  its  open  end  reaches 
within  3 — 4  mm.  of  the  lid  when  screwed  down,  the  inter- 
vening space  being  filled  by  a  disc  of  asbestos  fitting 
moderately  tight. 

According  to  the  author's  experience,  these  tubes  an' 
but  slightly  attacked  by  the  vapours  of  hydrochloric  and 
hydrobromic  acids,  and  of  ammonia.  Hydriodic  acid  gas 
attacks  them  to  a  greater  extent;  hut  operations  with 
alkaline  iodides  may  be  safely  carried  on  in  such  tubes. 
Sulphuretted  hydrogen  and  ammonium  sulphide  strongly 
corrode  the  metal. 

The  author  also  describes  a  larger  form  of  digester  of 
1 '.  litres  capacity,  similar  iu  principle  to  the  above. 

—II.  T.  1'. 


INORGANIC  (  HEMISTRY.- 
QUANTITATIVE. 

Experiments  on  the  Quantitative  Determination  of  Arsenic 
by  Marsh's  Method.  B.  Kiihii  and  O.  Saeger.  Her.  23, 
1798—1803. 
Poi.enske  showed  that  small  quantities  of  arsenious  acid 
can  be  almost  completely  converted  into  arseniuretted 
hydrogen,  and  this  latter  into  metallic  arsenic.  Hut 
Polenske  could  not  convert  more  than  0'005  gnu.  of 
arsenious  acid  into  metallic  arsenic.  He  now  shows  that 
larger  quantities  can  also  be  converted  into  metallic  arsenic. 
The  experiments  were  made  as  follows  : — 150  grins,  of  pure 
granulated  zinc  were  put  into  an  Erlenmeyer  flask  of  400  cc. 
capacity,  and  the  flask  closed  by  a  doubly-perforated  india- 
rubber  stopper.  Through  one  perforation  passes  a  funnel  tube 
reaching  nearly  to  the  bottom  of  the  flask,  through  the  other 
an  outlet  tube,  bent  at  right  angles.  The  latter  is  connected 
with  a  wash-bottle,  containing  50  cc.  of  a  5  per  cent,  lead 
acetate  solution,  to  absorb  sulphuretted  hydrogen,  if  pre- 
sent. There  is  next  arranged  a  system  of  drying  tubes 
containing  altogether  at  least  100  grins,  of  calcium  chloride, 
and  the  last  of  these  is  connected  with  a  combustion  tube, 
open  at  both  ends,  165  cm.  in  length  and  HI  to  12  mm.  in 
diameter.  The  middle  part  of  this  tube  rests  in  a  combus- 
tion furnace  80  cm.  long,  both  ends  of  25  and  GO  cm. 
length  respectively  are  drawn  out  to  a  diameter  of  5  mm. 
inside.  The  shorter  end  (of  25  cm.)  is  connected  with  the 
calcium  chloride  tubes,  and  the  longer  one  with  a  silver 
nitrate  solution  of  3  per  cent,  strength.  The  furnace  is 
heated  by  24  Bunsen  burners.  Two  lunettes  are  placed 
above  the  funnel  tube  of  the  Erlenmeyer  Ha-k,  one  of  them 
containing  dilute  sulphuric  acid  (1  part  of  sulphuric  acid  of 
1*84  sp.  gr.  to  3  of  water),  and  the  other  the  liquid  to  be 
tested. 

After  the  development  of  hydrogen  has  commenced,  and 
after  all  air  is  expelled  from  the  apparatus,  the  tube  is 
heated  to  redness.  If  after  half  an  hour's  heating  no 
arsenic  mirror  is  obtained  at  the  end  of  ihe  tube,  the 
reagents  can  be  considered   as  pun'.     Then  this  last  pail  of 
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the  tube  is  also  heated  by  three   Bunsen  burners,  LS  cm. 

distant  from  each  other,  and  the  liquid  to  be  tested  is 
introduced  from  the  burette  iuto  the  Erlenmeyer  ilask  drop 
by  drop.  Care  must  be  taken  that  the  liberatiou  of  hydrogen 
is  always  regular.  Such  regular  liberation  is  effected  by 
adding  the  sulphuric  aeid  drop  by  drop  (about  0-75  cc.  per 
minute).  After  some  minutes  an  arsenic  mirror  can  be 
observed  at  that  part  of  the  tube  away  from  the  furnace. 
Should  traces  of  mirrors  appear  also  between  the  Bunsen 
burners  placed  there,  or  at  the  end  of  the  tube,  the  hydrogen 
current  is  too  strong,  and  must  be  diminished.  After  one 
hour  all  the  liquid  to  be  tested  (25  ec.)  will  have  been 
added,  and  the  reaction  with  the  course  of  operations  are 
continued  for  two  hours  more,  after  which  time  the  presence 
of  arsenic  is  tested  for  b}-  heating  the  tube  just  where  it 
enters  the  furnace.  If  no  arsenic  mirror  is  observed 
the  process  is  complete  ;  in  the  other  case,  it  has  to  be 
continued  until  no  more  arsenic  is  discoverable.  When 
different  small  arsenic  mirrors  have  been  obtained,  they 
are  united  to  the  large  one,  and  the  latter  is  cut  out.  dried, 
and  weighed.  Then  the  arsenic  is  dissolved  in  nitric  acid, 
the  empty  tube  weighed  again,  the  difference  indicating  the 
amount  of  arsenic.  When  it  is  of  importance  to  retaiu 
the  arsenic  mirror,  the  small  tube  is  put  iuto  a  larger 
combustion  tube  of  about  50  cm.  length,  one  end  of 
which  is  drawn  out.  By  heating  in  a  current  of  hydrogen, 
the  mirror  is  driven  forwards  to  the  larger  tube,  and  the 
small  tube  is  weighed  when  empty.  Nos.  I.  and  II.  of  the 
following  tests  were  made  with  pure  arsenious  acid,  obtained 
by  sublimation.  25cc.of  the  solution  contained0'1105grm. 
of  arsenious  acid,  equivalent  to  0-0837  grm.  of  arsenic. 
Nos.  III.  and  IV.  were  obtained  by  using  potassium  arsenate, 
which  was  converted  into  magnesium  arsenate  (pyro  salt), 
and  thus  weighed. 

From  25  cc.  of  potassium  arsenate  were  obtained 
0-1907  grm.  of  Mg;As;0;,  equivalent  to  0-09227  grm.of  As. 
The  different  tests  gave  the  following  results  : — 


Nos. 


Arsenic 
employed. 


Arsenic 
obtained. 


Difference. 


I. 

Grm. 

0-0837 

Grm. 

o-osi 

Grm. 
0-0027 

II. 

U-0837 

"  083! 

0-0005 

III. 

0' 09227 

0-0911 

0-00117 

IV. 

0-092J7 

0-0907 

0-00157 

The  authors  have  further  found  that  arseniuretted  hydro- 
gen is  decomposed  by  caustic  potash,  a  fact  not  generally 
known.  This  was  ascertained  by  introducing  into  the 
apparatus  described,  a  tube  containing  dry  caustic  potash 
between  the  last  of  the  calcium  chloride  tubes  and  the  glass 
tube  which  was  to  be  heated.  The  following  results  were 
thus  obtained : — 


Nos. 


KHOused. 


Arsenic 
employed. 


Arsenic 
obtained. 


Difference. 


I. 
II. 


Grms. 
25 


100 


Grm. 
0-0837 


0-083! 


Grm. 


0-0732 


Grin. 
0  0077 


0-0105 


In  a  subsequent  test  in  which  225  grms.  of  caustic  potash 
were  used,  0-0573  grm.  of  the  arsenic  mirror  obtained  in 
the  last  experiment  (Xo.  II.)  were  converted  into  potassium 
arsenate  and  dissolved  in  25  cc.  of  water.  The  result  of  the 
test  was  as  follows  : — 


Arsenic  employed.        Arsenic  obtained. 


Difference. 


Grm. 
0-0573 


Grm. 
0-0316 


Grm. 
0-0257 


The  presence   of  arsenic  in   the  caustic   potash  tube  was 
easily  ascertained  by  the  blowpipe  reaction. — II    S. 


Quantitative    Determination     <>/'    Antimony    I"/    Marsh's 
Method.     A  van.  Bylert     Ber.  23,  2968—2971. 

The  method  is  adapted  to  the  estimation  of  small  quantities 
of  antimony  in  antimony  alloys.  The  alloy  is  dissolved  in 
mercury,  and  to  the  solution  sodium  amalgam  is  added  to 
form  the  sodium  antimonide.  This  is  then  decomposed  by 
means  of  dilute  sulphuric  acid.  The  apparatus  necessary 
consists  of  a  three-necked  Woulffs  bottle,  one  neck  of  which 
is  connected  with  a  carbon  dioxide  generator ;  through  the 
middle  neck  passes  a  feed  tube,  which  should  be  as  wide  as 
is  compatible  with  the  size  of  the  neck,  and  the  third  neck 
has  attached  to  it  a  calcium  chloride  tube  and  a  piece  of 
glass  combustion  tubing.  0-5  grin,  of  the  alloy  i-  dissolved 
in  20  cc.  of  mercury  by  warming  in  a  test  tube  to  60°  C. 
After  cooling  the  amalgam  is  introduced  iuto  the  Woulff's 
bottle  and  the  central  tube  is  made  to  dip  under  its  surface. 
Through  one  of  the  side  necks  100  cc.  of  sulphuric  acid 
(1  to  10)  are  added.  The  air  is  now  displaced  by  carbon 
dioxide,  the  combustion  tube  heated  to  redness,  and  sodium 
amalgam  (made  by  dissolving  5' 5  grms.  of  sodium  in  25  cc. 
of  mercury)  added  drop  by  drop  down  the  central  tube. 
The  apparatus  is  carefully  shaken,  care  being  taken  that  no 
possibility  of  an  escape  from  the  central  tube  shall  occur. 
When  the  evolution  of  gas  has  ceased,  carbon  dioxide  is 
passed  for  some  time,  and  then  the  heating  of  the  tube  is  dis- 
continued. Evolution  of  gas  lasts  usually  about  an  hour. 
After  this  the  supernatant  liquid  is  removed  and  the 
mercurial  solution  is  poured  off  and  dried  by  filter  paper. 
After  the  apparatus  has  been  thoroughly  cleansed  and  dried, 
one  half  of  the  mercurial  solution  is  re-introduced,  with 
75  cc.  of  sulphuric  acid  (I  to  10)  ;  to  the  other  half  3  grms. 
of  sodium  are  added  and  this  mixture  is  then  poured  drop 
by  drop  through  the  central  tube  to  the  first  half.  The 
antimony  from  this  second  experiment  is  collected  in  a  fresh 
tube  :  it  should  not  exceed  1  per  cent,  of  the  total  antimony. 
The  weight  of  antimony  is  ascertained  by  weighing  the 
tubes. 

To  prevent  the  possibility  of  a  deposit  of  carbon  near 
the  heated  portion  of  the  tube,  a  current  of  hydrogen  may 
be  employed  instead  of  carbon  dioxide. — T.  L.  B. 


The  Estimation  of  Metallic  Zinc  in  Zinc- Dust.    W.  .Minor. 
Chen).  Zeit.  14,  1112. 

Okewsen  (Zeits.  Anal.  Chem.  19,  50;  this  Journal,  1887, 
117)  has  described  a  method  which  depends  on  the  fact  that 
finely  divided  zinc  reduces  a  solution  of  chromic  acid  without 
evolution  of  hydrogen.  The  following  modification  of  his 
process  will  be  found  to  give  exact  results  : — 

The  following  solutions  are  required: — About  30  gt  ins. 
of  pure  potassium  bichromate  dissolved  in  water,  and  made 
up  to  1  litre.  A  solution  of  ammonio-ferrous  sulphate, 
made  by  dissolving  150  grms.  of  ferrous  sulphate,  and 
75  grms.  of  ammonium  sulphate  in  water,  adding  100  cc.  of 
strong  sulphuric  acid  and  diluting  to  1  litre.  The  bichromate 
solutionis  standardised  by  means  of  chemically  pure  zinc  dust, 
and  since  this  is  difficult  to  obtain,  even  in  the  case  of  the 
electrolytic  product,  it  is  advisable  to  prepare  it  by  filing 
down  a  rod  of  the  pure  metal  by  means  of  a  hard  file.  The 
iron  in  the  zinc  so  obtained  should  be  estimated,  but  it  will 
probably  not  exceed  a  few  thousandths  per  cent.,  and  may 
consequently  be  neglected.  The  ferrous  solution  is  compared 
with  the  bichromate,  using  potassium  ferricyanide  as  the 
indicator.  1  grm.  of  the  pure  zinc  is  then  treated  with 
60  cc.  of  bichromate,  diluted  with  water,  and  about  20  cc. 
of  dilute  sulphuric  added  drop  by  drop  from  a  burette,  the 
addition  being  so  regulated  as  to  occupy  about  20  minutes. 
More  acid  is  then  added  and  the  excess  of  bichromate 
estimated  by  the  ferrous  solution.  For  the  analysis  of  a 
sample  of  zinc-dust,  the  operation  is  conducted  in  the  same 
way,  the  metal  present  being  in  proportion  to  the  amount 
of  bichromate  reduced,  compared  with  the  quantity  used  in 
standardising  on  the  pure  metal. 

The  figure  so  obtained  includes  the  amount  of  cadmium 
and  iron  reckoned  as  zinc,  and  when,  as  is  usually  the  case, 
the  zinc-dust  is  to  be  used  as  a  reducing  agent,  this  is  im- 
material, those  metals   acting  like  the  zinc.     A  method  of 
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calculation  is  given  with  a  suitable  practical  illustration, 
showing  how  the  exact  amount  of  zinc  may  he  determined. 
(See  also  this  Journal,  1890,  109,  417,  554,  769,  and  968.) 

— F.  11.  L. 


The  Dry  Assay  of  Tin  Ores.     Part   II.     H.  O.   Hofman. 

Technology  Quarterly,  3,  261—280. 
Thk  author  describes  further  test  assays  of  black  tin-stone 
by  other  methods  (this  Journal,  1890,  899).  Winkler's 
method  gave  results  averaging  6.V96  per  cent,  or  1*88  per 
cent,  too  low,  the  figures  disagreeing  amongst  themselves 
to  over  3  per  cent.  The  process  consists  of  reducing 
together  5  grins,  each  of  cassiterite  and  cupric  oxide  with 
15  grins,  of  black  tlux,  1'25  gnus,  of  borax,  and  a 
little  salt  as  a  cover.  A  similar  experiment  is  conducted 
without  the  cassiterite,  and  the  copper  obtained  in  the  one 
case  deducted  from  the  alloy  in  the  other  gives  the  amount 
of  tin.  The  following  modifications  of  this  method  were 
tried  :  increasing  the  amount  of  charcoal ;  using  chalk-lined 
crucibles;  omitting  the  salt  and  increasing  the  potassium 
carbonate;  and  Ricketts'  modification  of  adding  argol;  but 
they  all  gave  worse,  and  in  some  instances  very  variable, 
results. 

The  iron  method — reduction  with  hiematite,  charcoal,  and 
potassium  cyanide  or  fluorspar — gave  unsatisfactory  results. 
The  same  may  be  said  when  a  mixture  of  ferrocyanide  and 
cyanide  was  used,  and  also  when  any  of  the  Cornish  methods 
were  employed.  So  far,  with  fairly  pure  cassiterite,  only 
two  methods  have  proved  satisfactory,  viz.,  the  German 
and  the  pure  cyanide  methods.  The  author  now  attempted 
to  prove  which  of  these  two  methods  gives  the  best  results 
when  the  cassiterite  is  mixed  with  those  minerals  likely  to 
be  naturally  associated  with  it.  The  minerals  used  were 
quartz,  felspar,  mica,  tourmaline,  garnet,  and  eolumbite. 
Mixtures  of  the  purified  cassiterite  ore  with  varying  propor- 
tions of  each  of  these  minerals  were  assayed  by  both 
methods,  the  percentage  of  tin  being  calculated  on  the 
cassiterite  ore  present.  The  charges  were  so  regulated 
that  the  Mux  in  the  German  assay  was  always  equal  to  three 
times  the  quantity  of  ore  plus  the  mineral,  and  in  the 
cyanide  assay  to  six  times  the  quantity.  In  the  latter  case 
four  parts  of  cyanide  were  mixed  with  the  ore,  one  part  was 
used  to  coat  the  crucible  bottom,  and  one  part  as  a  cover. 
In  all  cases  the  cyanide  method  gave  more  concordant  and 
less  prejudicially  affected  results  than  the  other.  The 
results  of  the  German  assays  fluctuated  greatly  as  the 
amount  of  mineral  present  increased.  Thus,  in  the  case  of 
quartz  and  albite  the  results  were  lower  as  the  quantity  of 
mineral  was  increased,  the  respective  figures  being,  with 
37  *  5  per  cent,  of  each  mineral,  60*7  and  60*2  per  cent.; 
the  corresponding  cyanide  figures  being  63 "90  and  65 '30 
per  cent,  (the  real  percentage  of  tin  was  67  •841.  The  tin 
buttons,  moreover,  in  the  German  assay  with  albite  contained 
iron,  while  those  by  the  cyanide  process  were  free,  the 
temperature  of  fusion  being  too  low  to  cause  decomposition 
of  the  albite. 

With  muscovite,  tourmaline,  garnet,  and  eolumbite,  the 
results  with  the  German  method  were  very  unreliable,  being 
sometimes  too  high  and  very  ferruginous,  and  sometimes 
too  low,  varying  from  82  per  cent,  with  50  per  cent,  of 
garnet  to  46  per  cent,  with  44  per  cent,  of  tourmaline.  The 
cyanide  method  gave  fairly  good  results  in  all  the  above 
cases,  very  little  iron  getting  into  the  buttons  except  in  the 
case  of  garnet,  when  the  result  was  69' 89  per  cent.,  with 
37*5  per  cent,  of  mineral  present.  With  the  same  quantity 
of  muscovite,  tourmaline,  and  eolumbite  the  assays  were 
respectively  63 ■  3,  64 •  7,  and  66-0per  cent.  Consequently 
where  anything  like  a  true  result  is  required  the  cyanide 
assay  is  by  far  the  most  to  be  relied  upon  and  should  be 
employed  in  cases  of  buying  and  selling,  although  in  con- 
centration works,  where  comparative  results  and  large 
numbers  of  assays  are  required,  the  question  of  cost  must 
be  considered,  and  the  cheaper  German  method  might 
satisfactorily  be  adopted. 

The  author  emphasises  the  importance  of  properly 
preparing  the  ore  for  assay,  and  states  that  the  ordinary 
method  of  grinding  the  whole  sample  to  a  uniform  size  is 
not   suited  to   the   tin   ores  of  the  Black    Hills,   chiefly  on 


account  of  the  preponderance  of  mica.  Hence  a  preliminary 
sizing  is  advantageous.  The  ore  while  being  pulverised  is 
screened  through  a  series  of  sieves,  Xos.  2o,  10,  60,  and  80, 
the  different  sized  screenings  being  then  washed  separately 

and  the  concentrates  afterwards  mixed,  dried,  passed 
through  a  60-mesh  sieve  and  again  washed.  This  method 
gives  purer  concentrates  and  necessitates  less  ](1s>  of 
cassiterite  as  the  material  has  been  washed  without  excessive 
grinding,  which  in  the  present  process  reduces  the  brittle 
eavsiteritt  to  a  slime,  while  some  of  the  harder  associated 
minerals  are  only  converted  into  sands.  The  subsequent 
treatment  of  the  concentrates  mentioned  in  the  first  part  of 
the  paper  is  recommended,  as  the  roasting  renders  the 
cassiterite  more  friable  and  more  readily  reducible,  the 
assays  in  some  cases  showing  a  difference  of  0*5  per  cent, 
between  the  raw  ami  roasted  ores  in  favour  of  the  latter. 

—A.  W. 


The  Estimation  of  Nitrates  in  Manures  by  Reduction  of 
the  Nitric  Acid  to  Ammonia.  T.  F.  Schmitt.  (.'hem. 
Zeit.  14,  1410—1411. 

Thk  reduction  of  nitrates  to  ammonia  is  rapidly  effected 
in  the  following  manner  :  40  ec.  of  glacial  acetic  acid  are 
placed  in  an  Erlenmeyer  tlask  of  750  cc.  capacity,  and 
15  grms.  of  a  mixture  of  equal  parts  of  zinc  dust  and  iron 
filings  are  added.  50  cc.  of  the  nitrate  solution,  containing 
0'5  grin,  substance  are  next  added,  ami  the  mixture  is 
thoroughly  shaken.  The  evolution  of  hydrogen,  which  at 
once  commences,  continues  for  about  15  minutes,  when 
another  15  grms.  of  the  metallic  mixture  must  be  added. 
At  this  stage  the  mixture  sometimes  becomes  pasty  ;  if  so, 
an  addition  of  30  cc.  of  water  must  be  made.  After  30 — 
40  minutes  the  reduction  is  complete.  The  mixture  is 
rendered  alkaline  by  adding  200  cc.  of  a  sodium  hydrate 
solution  of  1  •  25  sp.  gr.,  and  the  ammonia  is  distilled  off 
in  the  usual  way.  The  test  analyses  are  exceedingly 
satisfactory.  This  method  probably  might  lie  substituted 
for  Jodlbauer's  modification  of  Kjeldahl's  process,  the 
substance  under  examination  being  first  reduced  and  then 
boiled  with  strong  sulphuric  acid. — II.  T.  I*. 


The  Division  of  Sulphuretted  Hydrogen  between  the 
Metals  of  two  Soluble  Salts.  G.  Chesueau.  Compt. 
Kend.  HI,  269—271. 

Wmkn  sulphuretted  hydrogen  is  added  to  a  mixture  of  the 
nitrates  of  lead  and  copper  in  molecular  proportions,  in 
insufficient  quantity  to  precipitate  the  whole  of  the  two 
metals,  the  two  metals  are  precipitated  approximately  in 
the  ratio  represented  by  the  heats  of  formation  of  their 
monosulphides.  This  ratio  decreases  with  an  increase  in 
the  number  of  equivalents  of  hydrogen  sulphide  present: 
it  also  varies  with  the  length  of  time  the  precipitate  is 
allowed  to  stand.  Tlu  ratio  Cu :  Pb  after  immediate 
precipitation  was  found  in  two  eases  to  be  174  and  2 ' 211 
respectively  ;  this  decreased  a  little  at  first,  being  1-61  and 
1  •  88  after  allowing  the  precipitate  to  stand  for  5  minutes 
before  filtering,  but  after  15  minutes  standing  in  the  first 
case  and  after  10  minutes  in  the  second,  the  ratio  began  to 
increase  again,  and  after  three  days  had  leached  20-20, 
and  after  38  days  23' 10.  It  appears  from  this  that  the 
nitric  acid  liberated  by  the  sulphuretted  hydrogen  acts 
gradually  upon  the  sulphides  and  rcdissolves  them. 

— C.  A.  K. 


Direct  Determination  of  Total  Acidity  in  Aluminium  Salts 
H.  Heidenhain.     I'liarm.  Hundschau.  8,  189. 

A-  is  well  known  alumina  is  not  precipitated  by  alkalis  in 
presence  of  tartrates.  The  question  is.  whether  in  such 
solutions  the  alumina  still  plays  the  part  of  a  base,  or 
whether  it  is  indifferent,  or  acts  as  an  acid.  By  using 
plicnolphtlialein  as  indicator  it  was  found  that  alumina  in 
presence  of  small  quantities  of  a  tartrate  has  a  weak  alkaline 
reaction,  whilst  in  presence  of  a  comparatively  large  quantity 
i   of  a  tartrate  it  was  almost  without  action,  and   that  further, 
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the  alkaline  character  was  more  noticeable  in  the  hot  than 
in  the  cold.  The  following  method  thus  serves  for  deter- 
mination of  total  acidity  in  aluminium  salts  :  The  salt 
is  dissolved  in  water,  and  for  every  part  of  AL03,  100 — ■ 
200  times  the  quantity  of  sodium  potassium  tartrate  is 
added:  after  addition  of  phenolphthale'in  solution  so  much 
of  a  standard  solution  is  added  that  a  portion  of  the  acid 
remains  unsaturated.  The  whole  is  boiled  to  drive  off  any 
carbon  dioxide,  and  after  cooling  titration  is  completed. 
The  end  reaction  is  not  quite  sharp,  but  is  sufficiently  so, 
situ,-  the  error  is  not  over  0- 1 — 0-2  per  cent,  of  the  volume 
of  standard  solution  used. — T.  L.  B. 


ORGANIC  CHEMISTRY.— QUALITA  'FIVE. 

Detection   of  Impurities  in  Alcohol.     E.  Mohler.     Conipt. 

Eend,  HI,  187—190. 
A  NUMBER  of    reagents    have    been    proposed     at     various 
times   for  testing  the  purity  of  alcohol ;  the  action   of  such 
reagents  has  been  examined  in  the  present  memoir. 

Solutions  of  alcohol,  50°,  were  made  up  containing  0- 1 
per  cent,  of  the  various  impurities  contained  in  alcohol,  and 
on  such  solutions  the  action  of  the  reagents  was  tried. 

Sulphuric  Acid. — The  maximum  proportion  of  acid  that 
should  be  used  is  10  cc.  of  acid  to  10  cc.  of  alcohol.  With 
larger  quantities,  even  pure  alcohol  becomes  coloured  ;  and 
with  smaller  quantities  the  delicacy  of  the  reaction  diminishes 
very  rapidly.  The  solutions  containing  butyl  aldehyde, 
acetone,  propyl,  isopropyl,  normal  butyl  and  methyl 
alcohols,  ethyl  acetate,  ami  many  other  substances,  showed 
no  colouration. 

Rosaniline  Bisulphite. —  The  relative  proportion  of 
sulphuric  acid  to  sodium  bisulphite  in  the  reagent  exercises 
a  great  influence  on  the  delicacy  of  the  reaetioti.  With  little 
acid  the  reagent  is  coloured  by  pure  alcohol,  whilst  if  much 
acid  be  present,  0-1  percent,  of  ethyl  aldehyde  produces 
no  colouration.  If  the  reagent  be  made  up  as"  follows,  it  is 
not  affected  by  pure  alcohol,  and  0-001  per  cent,  of 
aldehyde  may  be  detected  by  its  means  : — 

Cc. 

Solution  of  magenta,  ,.',„- 30 

Bisulphite  of  soda  of  :u"J  IS jh 

Sulphuric  acid :i 

Distilled  water 200 

The  reagent  should  be  used  immediately  after  making 
up,  and  in  the  proportion  of  4  cc.  to  10  cc.  of  alcohol. 

Aniline  Acetate. — This  is  the  reagent  for  furfurol.  The 
colouration  produced  is  not  largely  influenced  by  the 
relation  between  the  acetic  acid  and  the  aniline.  The 
proportion  of  10  drops  of  aniline  to  2  cc.  of  glacial  acetic 
acid  gives  the  best  results  ;  the  maximum  .of  colouration  is 
attained  after  about  half  an  hour.  The  reaction  is  extremely 
delicate. 

Potassium  Permanganate. — In  acid  solution  decolonisa- 
tion was  effected  by  paraldehyde,  isobutyl  alcohol,  and 
isobutyl  aldehyde.  The  reduction  is  in  proportion  to  the 
amount  of  aldehyde  present,  and  is  independent  of  the 
concentration  of  the  alcohol  or  the  degree  of  acidity  of  the 
liquid.- -T.  L.  B. 


Reactions  of  Salts  of  the  Alkaloids.     A.  Colson.     Compt. 

Rend.  HI,  2GC-268. 
Piperidine  precipitates  the  soluble  salts  of  calcium, 
although  the  heat  of  formation  of  piperidine  hydrochloride 
in  aqueous  solution  is  13  calories,  whilst  that  of  calcium 
chloride  is  14  calories.  Similarly  aniline  and  hydrochloric 
acid  combine  in  aqueous  solution  with  the  evolution  of 
7-4  calories,  whilst  pyridine  under  the  same  conditions 
evolves  5-2  calories.  The  beats  of  formation  of  aniline  and 
pyridine  hydrochlorides  (taking  the  base  as  liquid,  the 
hydrochloric  acid  as  gas,  and  the  resulting  salt  as  solid)  are 
respectively    27 •  :i    and    24-3    calories,    but    still     pyridine 


decomposes  aniline  hydrochloride  in  solution.  The  tolui- 
dines  and  other  aniline  bases  furnish  similar  instances  of 
such  endothermic  decompositions. 

These  apparently  abnormal  reactions  are  quite  in  accord- 
ance with  Berthollet's  laws,  their  occurrence  being  due  to 
the  differences  in  the  heats  of  solution  of  the  various  salts 
referred  to. 

Piperidine  hydrochloride  absorbs  0-98—1-02  calories; 
aniline  hydrochloride  absorbs  2  ■  66 — 2  •  73  calories  ;  whilst 
pyridine  hydrochloride  evolves  0-1—0-15  calories,  when 
dissolved  in  water. — C.  A.  K. 


The  Presence  of  Furfuraldehyde  {Furfural)  in  Commercial 

Alcohols,     h.  Lmdet.     Compt.  Rend.  HI   236—238. 
Fi kfuraldehyde  forms  an   accidental  impurity  in   com- 
mercial  alcohols,  and  is   not  a  normal  constituent  of  the 
same. 

Whenever  the  alcohol  has  been  distilled  over  a  naked  fire  ot 

whenever  the  wort  has  been  treated  with  acid,  furfuraldehyde 
is  found  to  be  present,  but  when  this  latter  condition  has 
not  been  fulfilled,  or  when  the  alcohol  has  been  distilled  by 
steam,  there  is  no  furfuraldehyde  formed.  A  sample  of 
alcohol  distilled  over  a  naked  flame  was  found  to  contain 
0-2  cc.  per  litre  of  furfuraldehyde  and  various  liqueurs 
prepared  under  like  conditions  from  0-02 — 0-40  cc.  per 
litre,  of  this  impurity.  Its  formation  is  probably  to  be 
traced  to  the  decomposition  of  vegetable  debris  contained 
in  suspension  in  the  liquid  during  the  distillation. 

Where  the  saceharification  of  the  cereals  had  been 
effected  by  means  of  mineral  acids,  0-06 — 010  cc.  of 
furfuraldehyde  per  litre  was  found  in  the  resulting  alcohols  ; 
the  spirit  in  these  cases  was  distilled  by  steam.  In  this  case 
the  impurity  was  shown  by  direct  experiment  to  result 
from  the  action  of  the  acid  on  the  cuticle  of  the  grain. 

A  small  quantity  of  furfuraldehyde  (0-01  cc.  per  litre  of 
alcohol)  was  also  found  when  the  saceharification  had  been 
effected  by  means  of  diastase ;  its  production  in  this  case 
is  traced  to  a  preliminary  lactic  fermentation,  the  lactic  acid 
acting  in  a  similar  manner  though  to  a  less  extent  than  the 
mineral  acids.  Spirit  obtained  from  beetroot,  potatoes,  and 
Jerusalem  artichokes  prepared  under  conditions  so  as  not  to 
produce  furfuraldehyde,  as  indicated  above,  were  found  not 
to  contain  a  trace  of  the  impurity.  Four  samples  of  spirit 
obtained  from  molasses  were  found  to  contain  from 
0-04 — 0-05  cc.  of  furfuraldehyde  per  litre  of  alcohol;  in 
this  case  the  latter  does  not  result  from  the  action  of 
mineral  acids  upon  the  sugar,  but  by  the  employment  of  a 
wort  for  the  fermentation  of  the  molasses  which  had  been 
prepared  by  means  of  mineral  acids. 

In  these  experiments  the  acetate  of  aniline  reaction  with 
furfuraldehyde  was  employed  both  for  the  qualitative  and 
quantitative  determination  of  this  substance  (see  also  this 
Journal,  1889,  734).— C.  A.  K. 


A  Characteristic  Reaction  of  Cocaine.     F.  da  Silva. 
Compt.  Rend.  HI,  348—349. 

A  small  portion  of  cocaine  or  of  one  of  its  salts  is  treated 
in  the  solid  state  with  a  few  drops  of  fuming  nitric  acid. 

After  evaporation  to  dryness  one  or  two  drops  of  a 
concentrated  alcoholic  solution  of  potash  are  added,  and  the 
whole  is  well  stirred.  Presence  of  cocaine  is  evidenced  by 
a  distinctive  odour  reminding  of  peppermint.  The  test  is 
said  to  be  very  delicate. — T.  L.  B. 


Examination  of  Olein  for  Resin.     O.  Meyer.     Chem.  Zeit. 
14,  1202. 

Tin:  resin  may  best  be  qualitatively  recognised  by  saponifying 
ami  salting  out;  resin  soap  is  incompletely  precipitated,  or 
not  precipitated  at  all.  The  amount  of  resin  may  be  approxi- 
mately estimated  by  a  determination  of  the  specific  gravity, 
by  polarisation,  and  by  means  of  the  acid  value  determination. 
Such  means  as  these  may  also  he  adopted  for  recognising 
the  presence  of  resin  in  soap. — T.  L.  15. 
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Examination  of  Fats,  Meals,  av.     G.  Meyer.    Chem. Zeit. 
14,  1202. 

Horse  fat  absorbs  much  more  bromine  than  beef-fat  and 
laid.  Determination  of  bromine  absorption  may  therefore 
lend  in  many  cases  to  detection  of  the  use  of  horse-fat 
in  preparations. — T.  L.  B. 


Distinction  between  Genuine  and  Imitation  Parchment 
Paper.     E.  Math.     Dingl.  Polyt.  J.  277,  360— 361. 

Steeped  in  strong  lime  water,  the  material  retains  its  white 
colour  if  made  of  cotton  fibre,  but  turns  yellow  or  brownish 
yellow  if  made  of  sulphite  cellulose.  Since  mechanical 
wood-pulp  also  shows  the  latter  change  of  colour,  its 
absence  should  first  be  ascertained  by  the  aniline  sulphate 
or  phloroglucinol  reaction.  The  test  is  thus  only  applicable 
when  mechanical  wood-pulp  is  absent. — H.  S. 


ORGANIC  CHEMISTRY.— Ql  ASTITATIYE. 

Percentage  of  Cellulose  in  Wood,     Papier  Zeit. ;  and  Chem. 
Trade  J.  1890,  7,  335. 

The  method  of  analysis  employed  is  as  follows : — The 
wood  under  investigation  is  broken  or  cut  into  small  pieces 
and  then  ground  by  rubbing  in  a  mill.  From  3  to  5  grins, 
of  the  ground  wood  are  weighed  off,  dried  at  100"  C.  till 
the  weight  is  constant,  and  the  percentage  of  water  calculated 
from  the  loss  in  weight  The  dry  ground  wood  is  then 
boiled  in  water,  and  afterwards  digested  in  ether,  the  residue 
separated  from  the  ethereal  solution  and  dried.  It  is  now 
digested  with  3  to  5  grms.  of  caustic  alkali,  dissolved  in  50  cc. 
of  water  in  a  small  pressure  flask  placed  in  a  paraffin  bath  to 
130° — 150"  C.  (preferably  135c  C),  for  two  hours,  or  in  some 
cases  longer.  If  properly  screwed  up  the  small  flask  stands 
the  pressure  completely.  It  is  allowed  to  cool  in  the 
paraffin  bath,  then  opened,  water  added  to  its  contents,  and 
the  brown  lye  separated  from  the  insoluble  matter  by 
filtration  and  subsequent  washing  with  water.  The  wood, 
or  more  properly  speaking  the  cellulose  powder,  is  now 
heated  with  an  aqueous  solution  of  bromine,  and  washed. 
Instead  of  this,  an  alkaline  solution  of  bromine  may  also 
be  used.  The  bromine  acts  upon  the  ligneous  residue  in 
the  same  way  as  chlorine.  The  cellulose  is  heated  with 
ammonia  water,  again  filtered  and  washed.  If  its  colour 
be  changed  to  brown  on  the  addition  of  the  ammonia, 
incrusting  materials  are  still  present,  and  the  cellulose 
must  again  be  repeatedly  treated  with  bromine  water  and 
ammonia  till  it  is  pure  white,  and  the  ammoniacal  filtrate 
is  perfectly  clear  and  colourless.  In  this  way-  completely 
pure  white  cellulose  is  obtained,  which  is  washed  many 
times  with  water  and  with  alcohol,  and  finally  dried  at 
100D  C.  and  weighed.  By  this  method,  in  the  preliminary 
treatment  with  water,  colouring  matters  and  mineral  sub- 
stances are  removed.  In  the  treatment  with  potash  lye 
the  greater  part  of  the  incrusting  substances  are  removed 
and  the  bulk  of  the  colouring  matter,  and  finally,  by  first 
oxidising  the  incrusting  substances  remaining  with  the  pure 
cellulose,  with  bromine,  these  are  removed  in  the  soluble 
form  by  ammonia. 

Prunus  Padus  (Bird  Cherry  Tree') — The  charcoal  made 
from  this  tree  is  used  for  the  manufacture  of  gunpowder. 
The  raw  wood  is  coloured  yellowish  and  reddish.  When 
boiled  in  water  it  assumes  a  grey  colour,  whilst  the  aqueous 
solution  is  reddish.  The  ethereal  extract  was  yellow,  the 
alkaline  fluid  red,  while  the  remaining  cellulose  still  retained 
a  considerable  reddish  hue.  Bromine  water  and  ammonia 
at  first  turned  the  cellulose  a  light  yellow,  finally,  however, 
a  pure  white.  The  yield  on  the  air-dried  wood  was  40-98  per 
cent,  of  cellulose. 

Pernamliuco  Wood. — Dark  red  chips.  The  aqueous 
solution  was  red,  the  alkaline  lye  black  red.  With  bromine 
water  the  cellulose  appeared  yellowish  white,  with  ammonia 
colourless.  On  the  air-dried  wood  it  yielded  39*68  per 
cent,  of  cellulose. 


Recent    investigations   seem   to    show    that   the  sulphite 

method  of  estimating  the  amount  of  cellulose  in  wood  i> 
more  correct  than  the  caustic  alkali  methods.  By  digesting 
wood  in  caustic  alkalis  at  high  temperatures  some  of  the 
cellulose  (( '(-llln<  )s)  passes  into  solution,  or  is  dissolved, 
and  is,  of  course,  lost  in  the  determination,  and  con- 
sequently a  low  result  is  obtained.  Instead  of  using 
caustic  alkalis,  bisulphite  of  soda  or  potash  may  In- 
employed  for  all  those  kinds  of  wood  that  are  rendered 
soft  by  the  bisulphite  liquors,  and  whose  incrusting  and 
resinous  materials  are  completely  dissolved  by  them. 
On  the  other  hand  for  oak  and  similar  hard  timbers  the 
bisulphite  process  is  useless. 

Ebony. — The  quantitative  determination  of  the  cellulose 
in  this  wood  was  impossible.  It  is,  however,  interesting 
to  know  that  by  the  method  just  described,  the  deep  black 
ebony  wood  yielded  a  pure  white  cellulose. 


A    Quantitative  Reaction  for  Lignin.     B.   Benedikt   and 
M.  Bamberger.     Monatsh.  11,  260—267. 

The  authors  describe  a  number  of  experiments  by  which 
they  have  determined  the  methyl  numbers  of  several  kinds 
of  wood,  the  experiments  being  a  continuation  of  those  on 
the  ethereal  oils  (Chem.  Zeit.  13,  87:2  and  1087  ;  this 
Journal,  1890,  735  and  925  )  aud  resins  (Monatsh.  11,  84  ; 
this  Journal,  1890,  659). 

Forty  grms.  of  the  wood  shavings  dried  at  100°  were  put  into 
the  tlask  A  together  with  500  ec.  of  hydriodic  acid  of  specific 
gravity  1  •  7,  and  containing  8  per  cent,  of  acetic  anhydride, 
llcat  was  applied  and  the  distillation  of  the  methyl  iodide 
produced  was  regulated  by  adjusting  the  temperature  of 
the  water  in  B.     The  distillate  which  collected  in  1)  proved 


to  be  nearly  pure  methyl  iodide;  it  amounted  to  4  grins., 
i.e.,  10  per  cent,  of  the  weight  of  the  dry  wood,  but  this 
does  not  represent  the  whole  of  the  methyl  iodide  produced, 
u^  tb.  apparatus  remained  full  of  vapour  and  part  was  no 
doubt  lost.  In  the  methoxyl  determination  (this  Journal, 
1889,  735)  the  methyl  number  obtained  was  26-2,  corre- 
sponding to  24-8  per  cent,  of  methyl  iodide. 

Pure  cellulose  yielded  no  methyl  iodide  when  boiled  with 
hydriodic  acid.  <  In  the  other  hand  various  woods  which 
were  boiled  with  water,  dried,  and  then  extracted  for  days 
firsl  with  alcohol  and  then  with  ether,  were  found  to  give  the 
Same  methyl  number  as  the  same  woods  w  Inn  not  so  treated. 
From  these  results  it  is  concluded  that  lignin  is  the 
constituent  of  the  wood  to  which  the  methyl  number  is  to 
be  ascribed. 


Dee.  31, 1890.] 
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Assuming  the  correctness  of  Sehulze's  determination  of 
the  percentage  of  lignin  in  oak,  namely  54- 1  (Chem.  Centr. 
1857,  321),  the  authors  are  able  to  calculate  from  the 
methyl  number  of  the  same  wood,  namely,  28 '6,  that  lignin 
should  have  the  methyl  number  52 '9,  aud  from  this  they 
also  calculate  the  percentage  of  lignin  in  various  woods : — 


Methyl 
Number. 


Walnut  shell 37"4 

Holm-oak 28"6 

Alder 28'9 

beech 26*4 

Acacia 34*2 

Pine 21-3 


Percentage  Lignin. 


Benedikt  and 
Bamberger. 


Schulze. 


70-0 

54' 6 
49-9 
45-9 
10 '3 


65-9 
54-1 

52-0 
51  "6 

47'0 
42-0 


The  paper  concludes  with  a  table  showing  the  methyl 
numbers  obtained  with  a  number  of  different  woods  aud 
other  substances.  The  woods  examined  gave  methyl 
numbers  varying  from  20  to  31.  The  older  wood  near  the 
centre  of  a  stem  is  shown  to  contain  more  lignin  than  the 
later  rings,  and  the  wood  of  a  branch  is  richer  in  lignin  than 
that  of  the  stem.  A  comparison  of  the  results  obtained 
from  lignite,  peat  aud  coal  shows  that  the  first  has  a  methyl 
number  corresponding  with  the  woods,  namely,  24-4,  whilst 
that  given  by  peat  is  2 '7,  coal,  on  the  other  hand,  yielding 
no  methyl  iodide  when  boiled  with  hydriodic  acid. 

—A.  K.  M. 


Determination  of  Tannin  in  Harks,  xc.    G.Meyer.    Chem. 
Zeit.  14,  12112" 

Prkcihtatiox  with  acetate  of  copper  gives  good  results, 
if  the  precipitation  be  performed  in  the  hot,  and  if  filtration 
aud  washing  with  hot  water  follow  immediately  ;  the  preci- 
pitate is  dried  at  110°,  weighed  and  ashed.  From  the  total 
precipitate  four-fifths  of  the  weight  of  the  copper  oxide  is 
deducted.  Total  tannin  is  thus  ascertained.  All  bark 
extracts,  however,  contain  both  tannic  acid  and  gallic  aeid 
with  hydration  products  of  the  latter,  and  the  value  of  the 
material  is  judged  from  the  tannin  matter  precipitable  by 
gelatin.  This  precipitable  tannin  may  be  determined  by  the 
method  of  Davy  and  Miiller  as  follows :— The  extract  is 
prepared  by  digesting  20  grms.  of  bark  once  with  200  cc.  of 
hot  water,  and  five  times  with  160  cc.  of  hot  water  in  a 
water-bath,  each  time  for  a  quarter  of  an  hour.  The  whole 
decoction  is  filtered  and  the  filtrate  is  diluted  to  1  litre.  A 
solution  containing  1  grm.  of  tannin  per  500  cc.  is  required, 
and  also  a  gelatin  solution  containing  10  grms.  of  gelatin, 
5  grms.  of  alum,  10  grms.  of  boric  acid  per  litre,  which 
keeps  better  if  shaken  up  with  about  20  cc.  of  ether  aud  a 
little  chloroform. 

100  cc.  of  the  bark  extract  are  taken  as  soon  as  possible 
after  preparation,  and  to  them  are  added  about  5  grms.  of 
sodium  chloride  ;  the  mixture  is  gently  warmed  in  a  water- 
bath  at  about  40°,  and  gradually  50  cc.  of  the  solution  of 
gelatin  are  added.  The  whole  is  filtered,  washed  with  water 
at  50° — 60°,  and  dried  at  110°.  100  cc.  of  tannin  solution 
are  treated  in  a  similar  manner.  By  comparing  the  weights 
of  the  two  precipitates  obtained,  and  knowing  the  strength 
of  the  prepared  tannin  solution,  of  course  the  strength  of 
the  extract  is  directly  found.  The  method  showed  in 
medium  oak  bark  8 — 10  percent,  of  tannin  substance.  The 
probable  error  is  given  at  less  than  5  per  cent,  of  the  value 
found.  If  the  solution  be  allowed  to  stand  the  error  becomes 
great. — T.  L.  B. 

\nr  Method  of  Determining  Tannin  lit/  Means  of  Iodine. 
A.  Moullade.     J.  Pharm.  Chim.  [5],  22,  153. 

Tin-  is  a  modification  of  the  method  of  Jean,  whereby  the 
tannin    is   determined   by    iodine   in    presence    of   sodium 


bicarbonate.  Instead  of  starch  paste,  carbon  bisulphide  is 
used  as  indicator.  The  iodine  solution  contains  5*2  grms. 
of  iodine  and  7  ■  6  grms.  of  potassium  iodide  per  litre  ;  the 
sodium  bicarbonate  solution  is  1  to  10.  To  determine  the 
tannin  value  of  the  iodine  solution,  10  cc.  of  an  aqueous 
tannin  solution  (1  to  1000)  are  introduced  into  a  stoppered 
bottle,  then  20  cc.  of  the  sodium  bicarbonate  solution  and 
about  10  cc.  of  water,  with  also  2 — 3  cc.  of  carbon  bisulphide. 
The  iodine  solution  is  run  in  from  a  burette,  the  flask  being 
kept  well  shaken.  Suppose  10-5  cc.  of  iodine  solution  have 
beeu  run  in  before  blue  colouration  of  the  carbon  bisulphide 
manifested  itself,  a  fresh  experiment  is  then  performed, 
running  in  this  time  10  cc.  of  iodine  solution  all  at  once, 
shaking  well  ;  if  no  colouration  appears,  another  trial  should 
be  made,  running  in  this  time  10  •  3  cc.  If  now  blue  coloura- 
tion appear,  a  fourth  trial  must  be  made,  this  time  running 
in  10-2  cc.  of  iodine  solution.  Supposing  now  the  carbon 
bisulphide  to  remain  colourless  10"  3  is  taken  as  the  correct 
equivalent  of  10  cc.  of  tannin  solution  =  0' 01  grm.  of  tannin. 
In  examining  unknown  tannin  solutions  with  the  iodine 
solution  thus  prepared,  exactly  the  same  plan  is  adopted  ; 
the  amount  of  tannin  in  the  solutions  under  examination 
should  not  exceed  1 — 1*5  grm.  per  litre,  otherwise  the 
amount  of  bicarbonate  must  be  increased.  To  10  cc.  of 
solution  30  cc.  of  bicarbonate  solution  are  added,  and  titra- 
tion is  immediately  proceeded  with  in  spite  of  any  turbidity, 
which  may  be  brought  about  by  the  bicarbonate.  To 
ascertain  the  true  quantity  of  tannin  in  all  cases,  when 
substances  behaving  in  the  same  way  as  tannin  are  present, 
it  is  necessary  to  make  two  experiments,  in  one  of  which  the 
tannic  acid  is  precipitated  by  gelatin ;  the  difference  between 
the  two  titrations  is  the  iodine  corresponding  to  the  tannin 
present.— T.  L.  B. 


Analysis  of  Butter  and  Margarin.     C.  Viollette.     Conipt. 
Kend.  HI,'  345—347. 

Br  means  of  a  current  of  steam  the  volatile  fatty  acids  are 
distilled  from  about  50  grms.  of  butter,  saponified  by 
aqueous  potash ;  not  less  than  10  litres  of  distillate  are 
collected.  By  titration  then  the  butyric  and  caproic  acids 
may  be  ascertained ;  the  solid  volatile  acids  are  washed, 
dried  in  vacuo  and  melted,  and  are  weighed,  as  are  likewise 
the  non-volatile  acids.  The  equivalents  of  these  groups 
may  be  determined  and  calculated  to  the  glycerides,  so  that 
in  the  end  the  composition  of  the  butter  is  arrived  at.  To 
ascertain  the  respective  amounts  of  butyric  and  caproic  acid, 
suppose  A  to  represent  the  quantity  of  butyric  acid  equiva- 
lent to  the  volatile  acids,  then  the  true  quantities,  B  and  C, 
of  butyric  and  caproic  acid  respectively  are  given  by  the 
following : — 

B  =  A  x  0-68469 

C  =  A  x  0-41565 

A  number  of  analyses  are  given  of  samples  ranging  from 
good  butter  to  margarin. — T.  L.  B. 


Examination  of  Ganiter's  Method  for  Estimating  Tannin. 

\  on   Schroeder  and  .1.  Paessler.      Dingl.   Polyt.   ,1.  277, 

361—377. 
Ganttek's  new  volumetric  method  (see  Zeits.  f.  angew. 
Chem.  1889,  377—380;  this  Journal,  1889,  1015)  is  to 
some  extent  based  upon  the  well-known  method  of  Loewen- 
thal  (see  this  Journal,  1882,  509—510  ;  1884,  82,  524—526  ; 
1885,  263—266;  1886,  79,  210;  1887,51,  94,  388  ;  1888, 
593,  647,  779  ;  1890,  260,  607),  since  in  both  methods  the 
tannin  is  oxidised  by  potassium  permanganate.  But  whilst 
in  Loewenthal's  method  only  a  very  incomplete  oxidation 
of  tannin  takes  place,  and  very  dilute  solutions  of  the 
-uh-tances  to  be  tested  are  used,  Gantter  use-  more  concen- 
trated solutions  and  employs  heat.  He  claims  for  his  method 
a  complete  oxidation  of  the  tannin,  and  consequently  greater 
accuracy.  Moreover,  Gantter's  results  with  oak  bark  are 
almost  identical  with  the  estimation-  of  tannin  obtained  by 
the  indirect  gravimetric  method,  whilst  it  is  well  known 
that    Loewenthal's  method  gives  only  relative  results,  from 
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which  the  actual  quantities  have  to  be  found  by  calculation. 
It  is  evident  that  the  method  would  be  of  much  higher 
utility  than  that  of  Loewenthal,  if  for  all  tanning  materials 
the  results  were  not  only  more  uniform,  but  also  in  direct 
accord  with  the  gravimetric  method.  Hut  the  authors 
remark  at  the  outset  that  Gantter's  method  is  to  In-  preferred 
only  to  a  limited  extent  to  that  of  Loewenthal,  and  that  it 
does  not   possess  all  tile  expected  advantages. 

To  become  completely  oxidised  to  carbon  dioxide  and 
water,  1  part  of  tannin  requires  I  71  parts  of  potassium 
permanganate  (this  Journal.  1890,  261).  But  in  working 
with  Loewenthal's  process  according  to  the  method 
proposed  by  the  commission  for  fixing  upon  a  uniform 
method  of  tannin  estimation  (see  Bericht  der  Commission, 
Cassel,  1885;  this  Journal,  188G,  79)  only  085  parts  of 
potassium  permanganate  are  used  for  the  incomplete 
oxidation  of  1  part  of  tannin  (until  the  colouration  of 
indigo  disappears).  Although  in  Gantter's  method  the 
oxidation  of  tannin  is  carried  much  further,  yet  it  is  not 
complete,  for  3-988  parts  of  potassium  permanganate  are 
in  this  case  necessary  for  the  oxidation  of  1  part  of  tannin. 
It  is  clear  from  this  that  the  oxidation  in  the  case  of 
Loewenthal's  method  is  very  incomplete,  but  it  has  been 
proved  by  many  experiments  that  the  method  is  neverthe- 
less accurate,  if  the  details  be  carefully  followed.  Gantter's 
idea  in  the  use  of  heat  and  concentrated  solutions,  implies 
errors  which  are  skilfully  avoided  by  Loewenthal,  for  the 
great  dilution  of  the  liquid  to  be  tested  by  the  latter 
method  is  based  on  the  fact  that  tanning  substances  are 
much  more  easily  destroyed  by  potassium  permanganate 
than  many  other  organic  substances  which  are  often  found 
associated  with  them.  Soluble  carbohydrates  and  certain 
organic  acids  have  little  or  no  influence  on  the  accuracy  of 
Loewenthal's  test,  and  it  is  of  no  consequence  whether  tiny 
are  absorbed  along  with  tannin  by  hide  powder  or  not.  Hut 
in  Gantter's  method  all  such  substances  are  more  or  less 
oxidised  together  with  tannin  by  the  permanganate  solution, 
and  errors  in  this  respect  are  therefore  unavoidable. 
Thus,  it  becomes  clear  that  in  all  eases  where  such  non- 
tanning  substances  are  absorbed  by  hide  powder  along  with 
the  tannin,  Gantter's  method  will  not  be  applicable.  The 
authors  have  found  that  Gantter's  statement,  that  3 -988  parts 
of  potassium  permanganate  are  necessary  for  the  oxidation 
of  one  part  of  tannin,  is  not  correct  under  all  circumstances, 
and  this  is  quite  natural,  since  the  oxidation  is  not  a  com- 
plete one.  Gantter  has  not  defined  the  strength  of  the 
dilute  sulphuric  acid  which  he  used  in  his  tests,  and  it  is 
probable  that  changes  in  the  proportion  of  the  acid  will 
produce  variations  in  the  degree  of  oxidation.  The  authors 
have  found  that  it  is  necessary  to  keep  constant  the  propor- 
tions of  tannin  and  sulphuric  acid  for  accurate  work.  The} 
propose  to  use  0'50  cc.  of  the  above-mentioned  dilute 
sulphuric  acid  for  every  milligramme  of  tannin.  The  results 
thus  obtained  were  very  satisfactory. 

The  total  average  of  potassium  permanganate  necessary 
for  the  oxidation  of  1  part  of  tannin  is  3 '999  parts,  a 
figure  which  does  not  differ  much  from  that  recommended 
by  Gantter.  The  following  method  of  procedure  is  there- 
fore recommended  by  the  authors  in  employing  Gantter's 
method  : — A  tannin  solution  of  1  :  500  is  to  be  used.  An 
equal  quantity  of  dilute  sulphuric  acid  (1  :  5)  is  to  be  added 
to  from  10  to  25  cc.  of  the  tannin  solution,  and  the 
resulting  liquid  is  titrated  with  potassium  permanganate 
(4  grins,  in  1,000  cc),  1  cc.  of  which  is  equivalent  to 
1  mgrm.  of  tannin.  The  results  prove  that  Gantter's 
method  is  superior  to  Loewenthal's  for  the  volumetric 
determination  of  tannin,  but  in  making  experiments  with 
different  tanning  materials,  the  oxidations  were  by  no  means 
so  uniform  as  with  tannin.  If  the  details  of  the  tests  were 
not  always  strictly  uniform  (e.g.,  duration  of  times  of 
boiling,   of  titration.  Sec),  the   results    varied   considerably. 

Procter  lias  made  the  s e  observation  (see  this  Journal, 

1890,  261).  After  having  ascertained  this,  the  authors 
successfully  tried  to  make  the  method  more  accurate  by 
can  fully  working  uniformly  in  all  the  tests.  At  the-  close 
of  tin-  reaction  a  brown  precipitate  of  manganese  hydrate 
(compare  this  Journal.  1 SS9.  1015)  is  formed,  and  since 
it  is  essential  to  boil  the  solution  always  the  same  length 
of  time,  the  authors  add  the  permanganate  solution  in  single 


cubic  centimetres  at  a  time,  and  boil  in  each  ease  not  longer 
than  one  minute.  The  test  is  finished  at  the  moment  when, 
after  a  minute's  boiling,  a  thick  precipitate  of  manganese 
hydrate  has  been  formed.  It  is  not  difficult  to  ascertain  this 
point.  The  determinations  were  made  in  the  following  way  : 
— The  liquid  to  be  tested,  mixed  with  dilute  sulphuric  acid 
as  above  described,  is  introduced  into  a  flask  of  about  3  5m  cc. 
capacity,  and  heated  to  the  boiling  point.  Then  potassium 
permanganate  is  added  in  single  cc.  and  the  mixture  shaken 
for  about  5  seconds  after  each  addition.  As  soon  as  t la- 
red  colouration  no  longer  disappears  when  the  liquid  is 
shaken  a-  described,  the  contents  of  the  flask  are  heated 
ouce  more  to  boiling,  and  the  titration  continued  as  before. 
As  soon  as  the  precipitate  of  manganese  hydrate  begins  to 
appear  the  flask  must  be  heated  for  one  minute  all.  i  each 
addition  of  potassium  permanganate.  Then  about  5  <'<■■  of 
permanganate  solution  are  added,  and  the  titration  is  finished 
by  alternately  adding  oxalic  acid  and  potassium  perman- 
ganate (compare  this  Journal,  1889,  1015).  For  the  sake 
of  uniformity  in  all  the  tests,  tanning  materials  were 
so  extracted  as  to  furnish  a  solution  containing  in  1,000  CC. 
about  2  grins,  of  tanning  substances.  Fortius  purpose  the 
following  quantities  were  dissolved  in  1,000  cc.  : — 'Ji  >  grins,  of 
oak  hark  and  of  pine  bark  ;  7  to  II)  gnus,  of  mimosa  hark, 
sumach,  and  quebracho  ;  5  to  7  grins,  of  valonia,  Hungarian 
galls  and  myraholans  ;  .">  gnus,  of  divi-divi  and  algarohilla  : 
3  to  1  grins,  of  solid  quebracho  extract  (for  further  experi- 
ments it  is  recommended  to  take  a  little  more  of  the  last- 
named  substance,  and  to  increase  the  quantity  of  sulphuric 
acid  proportionately).  10  cc.  of  these  extracts  as  well  as 
10  cc  of  the  hide  powder  filtrate-  were  in  each  ease  mixed 
with  10  ec.  of  dilute  sulphuric  acid  and  then  titrated  in  the 
described  way.  It  is  difficult  to  understand  how  Gantter 
arrived  at  the  conclusion  that  the  hide  powder  filtrate  is  of 
no  practical  importance  for  the  tests,  as  great  differences 
occur  by  neglecting  the  latter,  on  account  of  the  oxidation 
of  the  non-tanning  materials  present  (compare  Procti  r"s 
remarks,  this  Journal,  1890,  261).  Hide  powder  has  been 
used  as  recommended  by  the  commission  for  determining 
a  uniform  method  of  tannin  examination  (1885),  viz., 
3  gnus,  of  hide  powder,  gently  heated  with  50  cc.  of  the 
solution  for  18  to  24  hours.  For  comparison  the  same 
substances  were  analysed  by  the  indirect  gravimetric 
method  (this  Journal,  1888,  647).  Seven  different  samples 
of  oak  bark  were  tested  in  this  way,  with  good  results. 

Gantter's  method  and  the  gravimetric  tests  accord 
fairly  well  with  each  other,  but  it  has  to  be  noticed  that 
Gantter's  results  are  on  an  average  lower  by  I '031. 
They  are,  like  Loewenthal's,  only  relative  results  for 
tannin,  useful  merely  for  comparing  different  samples  of 
the  same  tanning  material,  lint  whilst  Loewenthal's  figures 
are  always  less  than  those  obtained  by  the  gravimetric 
method,  it  is  a  disadvantage  of  Gantter's  method  that  the 
results  vary,  being  sometimes  more  than  the  gravimetric 
results.  Hut  if  (in  Gantter's  method)  by  comparison  with 
the  gravimetric  method,  reduction  factors  have  been  found, 
then  the  real  results  can  be  ascertained  from  the  relative 
results  obtained  by  titration.  Gantter's  method  may  he 
more  limited  in  this  respect  than  Loewenthal's,  hut  its 
application  for  tanning  materials  is  easy.  This  is  shown  by 
the  small  differences  between  the  gravimetric  and  Gantter's 
method,  if  the  results  of  the  latter  be  multiplied  by  1  '031, 
which  is  the  average  figure  by  which  Gantter's  results  arc 
smaller  than  those  obtained  by  the  gravimetric  method. 
Even  the  greatest  difference,  viz.,  that  of  1'30  percent  .  is 
not  had,  compared  with  the  differences  which  are  often 
obtained  in  Loewenthal's  method  when  the  latter  is  not  always 
performed  in  a  thoroughly  uniform  manner.  The  authors 
state  that  the  average  differences  with  Loewenthal's  method 
amount  to  1-36  per  cent,  in  their  own  laboratory,  bin  .  yen 
if  the  test-  be  made  iii  exactly  the  same  way,  the  differences 
may  amount  to  more  than  2  per  cent.  In  working  with 
Gantter's  method  such  variations  an-  much  smaller,  and  the 
accuracy  is  therefore  greater,  its  chief  advantage  being 
that  it  does  not  require  so  much  experience,  skill  and  care 
as  Loewenthal's  method  does.  It  is  therefore  to  be  recom- 
mended for  analysts  who  only  occasionally  have  to  make 
determinations  of  tannin.  Hut  an  analyst  who  is  constantly 
practising    and    well    experienced   in    Loewenthal's    process, 


Deo.Sl,l890.]         THE   JOURNAL   OF   THE   SOCIETY   OF   CHEMICAL  INDUSTRY. 


1159 


will  derive  no  great  advantage  from  Gautter's  method. 
Hence  each  method  has  its  proper  sphere.  In  doubtful  eases 
the  indirect  gravimetric  method  is  always  to  be  preferred. 

The    result    of   the    thoroughly    critical    examination    to 

which  the  authors  have  put  the  methods  of  Gantter  and 
Loewenthal,  is  a  conclusion  that  it  would  be  best  to  admit 
only  the  gravimetric  results  as  absolute,  and  to  leave  it  to 
every  analyst  to  arrive,  byr  the  best  means  he  ean  adopt,  at 
tlnse  results,  either  by  the  gravimetric  method  itself,  or  by 
calculations  from  Loewenthal's  or  Gautter's  methods.  In 
cases  of  dispute  the  gravimetric  method  should  always  be 
accepted  as  decisive.  The  results  obtained  from  other 
tanning  materials  than  oak  balk  by  Gautter's  method  are 
contained  in  the  following  table  : — 


Percentage  of 

Tannin. 


Gravi- 
metric 

Method. 


Gautter's 
Method. 


Factor  1 : 2. 


Mean. 


2  mul- 
tiplied 
by  4. 


Diffe- 
rence 
be- 
tween 

Saudi. 


(■  9-74 

9-55 

1-020 

-1-009 

r  9-64 

-o-io 

U8-42 

18-45 

0-998 

) 

(.18-62 

+  0-20 

T21-75 

17-75 

T225 

1 

"22-51 

4-0-76 

24 '50 

18-80 

1-303 

1 

23-84 

-0-66 

25 -64 

20-00 

1-282 

25-36 

-0-28 

-j  30-78 

23-93 

1-286 

i-1-268 

■  30-34 

-0-44 

1  80-85 

25'14 

T227 

31-88 

+  1-03 

32-36 

25- 13 

1-259 

32-25 

-o-ii 

L3f5t 

26-71 

V2'.I3 

L.33-87 

-0-67 

Oak    bark     ex- 

[-22-83 

(.25-58 

17-97 
20-45 

1-270 
1-251 

{■1-261 

[-22-66 
125-7S 

-0-17 
+  0-20 

T40-07 
\  42-21 

S3-  64 

1-191 

1 

rwsi 

-t-0'50 

Divi-divi 

35-21 

1-199 

U-206 

-!  42  t.i; 

+  0-85 

149-21 

40-09 

1-227 

J 

148-35 

-0-86 

r-21-os 

20 -si; 

1-154 

1 

pt-ll 
-!  32-61 
135-42 

+  0-03 

Hungarian  galls 

-!  32-78 
135-29 

28-21 

1-162 

U-156 

-0-40 

80-64 

1-152 

J 

+  0-13 

r"42-2i 

36-29 

1-163 

) 

rn-sa 

-i  43-03 
Ui-32 

-0-33 

\  «'7S 

37-29 

1-147 

J,  1-154 
J 

+  0-25 

1.43 '64 

37-71 

1-157 

-0-12 

Myrabolans 

r.31-15 

27-86 

1-118 

'fit:; 

C  31-84 

+  0-69 

(.39-00 

33-43 

1-167 

(.38-21 

-0-79 

f 28-78 

25-36 

1-135 

] 

f- 1-139 

r28'89 

2S-96 

+  0-11 

-!  29-16 

25-4?. 

1-116 

-0-19 

1.29  -86 

26-29 

1-136 

J 

L29-94 

+  0-08 

Mimosa  barks.. 

("23-90 

29-20 

0-818 

U-822 

T24-00 

+  0-10 

(.40  90 

49-67 

0-825 

) 

(.40-75 

-0-15 

Quebracho  wood 

25-30 

33-20 

0-762 

f-25-93 

+  0-63 

Paste-like  Que- 
bracho       ex- 

r47-so 

1 
-!  48-57 

62-77 
61-05 

0-762 
0-797 

49-02 
1  47-68 

+  1-22 
-0-89 

Ltn-77 

62-23 

0-800 

U-781 

\  48-60 

-I'M 

r68-80 

88-38 

0-778 

69-02 

+  0-22 

Solid      Quebra- 
cho extracts. . 

1 
•i  69-83 

172-75 

86-33 

0-809 

67-42 

-2'41 

96-00 

0-758 

174-98 

+  2-23 

These  results  differ  considerably  from  the  gravimetric 
method,  but  the  authors  have  no  doubt  that  by  using  special 
reduction  factors  for  each  substance,  the  method  will  be 
well  adapted  for  the  estimation  of  many  tanning  materials. 
It  i-  added  that  the  reduction  factors  given  in  the  last  table 
should  first  be  confirmed  by  other  tests  before  being  used 
for  technical  purposes. — H.  S. 


Optical  Analysis  of  Butter.     C.  Viollette.     Compt.  Bend. 
Ill,  348. 

The  following  conclusions  are  drawn  : — 

(1.)  That  butter  and  margarin  have  different  indices  of 
refraction,  varying  within  certain  limits. 

(2.)  The  indications  of  the  oleo-refractometer  are  sufficient , 
provided  the  deviations  for  the  various  constituents  of  the 
mixture  are  known. 

(3.)  It  is  necessary  to  fix  a  limit  of  deviation  below  which 
all  samples  are  considered  margarin. 

(4.)  The  oleo-refractometer  is  capable  of  being  used 
in  the  examination  of  the  commercial  product,  qualitatively 
only.— T.  L.  B. 


A  Method  for  the  Quantitative  Estimation  of  Camphor. 
F.  Foerster.     Ber.  23,  2981—2989. 

The  following  method  has  been  worked  out  especially  in 
reference  to  the  determination  of  camphor  in  ivorine, 
celluloid,  aud  other  solid  products  consisting  of  a  mixture 
of  camphor  and  nitrocellulose.  When  such  a  body  is 
treated  with  caustic  soda  and  the  resulting  solution  dis- 
tilled with  steam,  the  camphor  volatilises  and  may  be  readily- 
dissolved  out  from  the  distillate  by  benzene.  By  deter- 
mining the  rotatory  power  of  the  resulting  benzene  solution, 
the  quantity  of  camphor  present  can  be  found. 

The  author  has  in  the  first  place  investigated  the  relation 
of  the  rotatory  power  of  a  benzene  solution  of  camphor  to 
the  quantity  of  camphor  in  solution.  From  Landolt's 
observations  this  ratio  is  expressed  by  the  formula — 

[o]D  =  (39- 185  +  0- 17084  C.) 

where  "  C  "  represents  the  degree  of  concentration,  or  the 
weight  of  substance  contained  in  100  ce.  of  the  solution. 
Experimental  results  were  not  found  to  agree  with  this 
formula,  and  therefore  fresh  determinations  were  under- 
taken. The  camphor  used  was  purified  by  crystallisation 
from  50  per  cent,  alcohol,  instead  of  by  sublimation,  as  it 
was  found  that  a  certain  amount  of  decomposition  always 
takes  place  when  the  latter  process  is  adopted ;  two 
recrystallisations  were  found  to  render  it  sufficiently  pure. 
The  purified  product  melts  at  176-3° — 176-5°  when  heated 
in  a  wide  capillary  tube  ;  its  point  of  solidification  deter- 
mined by  Landolt's  method  was  178'7°  ;  it  boils  at  209- 1° 
under  a  pressure  of  759  mm.  The  formula  deduced  from 
the  experiments,  which  are  given  in  detail,  is  : — ■ 


Since- 


[o]D  =  (39-755  +  0-17254  C.)° 
C  =   100a 


'[«]. 

where  "  /  "  is  the  length  of  the  tube  in  decimetres  it  follows 
that— 


C  =  115-2052  (-  1  +    a/i  +  0 


0436683. 


•} 


The  determinations  were  made  with  a  Laurent's  half-shadow 
apparatus,  using  a  water-jacketed  tube  400  mm.  long.  The 
temperature  was  kept  constant  at  20',  to  which  tempera- 
ture all  the  volumes  employed  were  reduced,  whilst  all 
the  weighings  were  reduced  to  their  real  value  (i.e.,  in 
vacuum). 
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The  following  table  of  results  shows  the  accuracy  of  the 
above  formula  : — 


('  fouiul. 


i '  calculated  according 
to  Formula. 


Difference. 


5 

5-001 

+  o-oooi 

10 

9-9894 

-0-lllOG 

15 

14,-9982 

-0*0018 

20 

19-9915 

-0-0085 

80 

80-0087 

+  o*i  o  n 

40 

SO':';  0 

-  0-0300 

To  correct  the  above  values  for  "C"  to  standard 
volume  and  a  vacuum  they  can  be  multiplied  by  the  factor 
0-9966.  For  practical  purposes  this  correction  may  be 
neglected. 

The  author  has  also  studied  the  effect  of  temperature  on 
the  rotatory  power  of  camphor  dissolved  iu  benzene,  and 
finds  that  the  latter  increases  with  a  rise  iu  temperature, 
but  that  there  is  no  simple  relation  between  this  increase 
and  the  temperature  or  degree  of  concentration  of  the 
solution.     Tabulated  results  are  given. 

The  actual  determination  of  camphor  in  one  of  the 
already-mentioned  substances  is  carried  out  a-  follow-  :  — 
So  much  of  the  substance  as  corresponds  to  from  2 — 3  grms, 
of  camphor  are  weighed  out  into  a  litre  flask  which  is 
connected  with  a  condenser  and  also  provided  with  a 
dropping  funnel.  The  receiver  consists  of  a  specially 
designed  graduated  vessel  (see  Figure),  the  lower  bulb  of 
which  has  a  capacity  of  150  cc,  and  the  overlying,  1  em. 
wide,  graduated  tube,  a  capacity  of  30  cc.  The  decomposi- 
tion is  started  by  adding  a  10  per  cent,  solution  of  caustic 
soda  from  the  dropping  funnel  in  sufficient  quantity  to 
saponify  the  product,  the  flask  being  heated  on  the  water- 
bath  to  80°.  When  the  saponification  is  effected,  a 
concentrated  solution  of  caustic  soda  is  then  run  in 
till  the  residue  in  the  flask  contains  10  per  cent,  of 
caustic  soda.  The  contents  of  the  flask  are  diluted,  if 
necessary,  to  250  cc.  and  then  boiled,  when  the  camphor 
distils  over.  The  distillation  is  stopped  when  the  lower 
bulb  of  the  receiver  is  nearly  full  (.120 — 150  cc.)  and 
water  added  to  the  distillate  up  to  the  zero  of  the  scale, 
which  is  at  the  bottom  of  the  receiver  tube.  The  condenser 
tube  is  then  washed  well  with  benzene  and  so  much  benzene 
is  added  to  the  contents  of  the  receiver  that  the  total 
volume  (of  benzene)  is  25—30  cc.  The  small  U-tuDe 
attached  to  the  receiver  (see  Figure)  is  filled  with  benzene 


during  the   experiment,  to    prevent   any  loss   of  camphor. 

The  camphor  is  dissolved  in  the  benzene  by   shaking  the 

ontents  of  the  receiver,  and  the  resulting  benzene  solution 


i-  thin  ready  for  polarisation,  after  it  has  been  brought  to  a 
temperature  of  20°  C.  The  method  is  accurate  within 
ti-7—  1  -0  per  cent,  when  pure  camphor  is  employed.  Two 
determinations  of  the  camphor  in  celluloid  gat  e  22  't:i  per 
cent,  ami  22*53  per  cent. 

For  the  determination  of  camphor  in  pharmaceutical 
preparations  a  slight  modification  of  the  process  is  desir- 
able. Many  of  these  preparations  consist  of  a  solution  of 
camphoi  in  fatty  oil-,  in  winch  ease-  the  camphor  i-  simply 
driven  off  ]<\  passing  :i  current  of  steam  through  the  nil. 
without  the  addition  of  any  alkali.  When  the  distillate 
amounts  to  about  :t00  ee.  (a  large  flask  is  used  as  ;i  receiver) 
it  i-  treated  wtth  a  little  caustic  -'"hi  ami  the  distillation 
repeated  under  the  conditions  described  above.  The  contents 
of  the  flask  are  apt  to  bump  when  heated,  but  a  small 
platinum  spiral  prevents  this.  A  trial  of  this  method, 
using  a  10  per  cent,  solution  iu  camphor  in  olive  oil,  gave 
98  per  cent,  of  the  total  camphor  contained. — C.  A.  K. 


Determinations  of  Alkaloids  and  their  Molecular  Weights. 
A.  Christeiisen.     Chem.  Zeit.  14,  1346 — 1352. 

Fok  determining  ammonia,  Kjeldahl  has  recommended  a 
method  of  titrating  the  acid  iodometrically.  The  author 
has  applied  this  process  with  advantage  for  estimating 
alkaloids.     He  pro  ollows:  A  weighed  quantity  of 

the  alkaloid  is  dissolved  in  an  excess  of  decinormal  sul- 
phuric acid  and  dilute  alcohol  made  up  with  water  to 
50  cc.  and  50  cc.  of  alcohol  added.  An  excess  ■•!  potassium 
iodide  and  iodate  is  added,  which  cau-es  any  excess  oi  acid 
to  react  on  these  salts,  setting  iodine  free.  This  is  then 
titrated  back  with  thiosulpliate  until  the  yellow  colour  of 
the  solution  disappears.  If  A  cc.  decinormal  sulphuric  acid 
were  used,  and  a  cc.  decinormal  thiosulpliate  solution,  the 
molecular  weight  of  the  alkaloid  being  Y,   the  quantity  of 

the  latter  is  --'  ...    ,  or  the  quantity  of  the  alkaloid  being 

found  to  hep,  its  molecular  weight  *"■'.   '    ... 
e'  p        (A— a) 

Almost  all  alkaloids  can  be  determined  according  to  this 
method,  the  only  exceptions  being  pilocarpine,  narcotine, 
thiobromine,  and  caffe'ine,  which  is  due  to  the  ready 
dissociation  of  their  sulphates.  In  the  case  of  pilocarpine 
thi-  may  be  prevented  by  titrating  in  aqueous  solution;  or 
in  the  case  of  narcotine  the  solutions  should  be  thoroughly 
cooled. 

Details  of  the  carrying  out  of  this  process  are  given  For 

the  quinine,  opium,  and  strychnine  alkaloids,  a-  well  as  for 
using  it  in  the  case  of  mixtures  of  different  alkaloids. — A.  K. 


The  Estimation  of  the  Sugars  by  Potassium  ( 'oppi  r 
Carbonate  Solution.  Part  II.  H.Ost.  Ber.  23, 3003— 
3011. 

The  solution  of  potassium  copper  carbonate,  the  preparation 
of  which  has  been  previously  described  (this  Journal,  1890, 
825),  has  the  following  advantages  over  Fehling's  solution  : — 
It  is  very  much  more  stable  :  it  is  much  less  redui 
cane  sugar  ;  slight  departures  from  a  particular  mode  of 
working  cause  less  variation  in  the  result,  and  consequently 

it  i-  i easily  managed;  the  amount  of  copper   <■ 

by  a  given  weight  of  sugar  is  from  \\  to  2  times  as  great  ; 
the  different  glucoses  each  reduce  a  different  amount  of 
copper;  in  using  the  solution  volumetrically,  the  complete- 
ness of  the  reaction  is  sharply  marked  h\  the  solution 
becoming  completely  colourless,  and  consequently  no 
indicator  is  necessary. 

In  performing  a  gravimetric  analysis,  50  cc.of  the  copper 
solution  containing  298" 7  mgrms.  of  copper  are  heated  to 
boiling  for  10  minutes  with  25  cc.  of  the  sugar  solution.  In 
a  volumetric  estimation,  50  cc.  of  the  copper  solution  are 
heated  with  the  amount  of  sugar  solution  needed  to  just 
decolourise  the  solution  after  10  minutes'  boiling.  The 
volume  of  the  mixed  solutions  should  be  about  75  cc. 

Determinations  have  been  made    gravimetric-ally  with  the 
different  glucoses.     The  following  table  contains  a  cond 
synopsis  of  the  results: — 
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Copper. 

Invert 

Snir.ir. 

Dextrose. 

Levulose. 

Galactose. 

Arabinose. 

Mgrms. 

50 

Mgrras. 
15-2 

Mgrms. 
IS'6 

Mgrms. 

n-7 

Mgrms. 

17-4 

Mgrms. 
17-0 

rr. 

22 -,'1 

._,,.,, 

2C7 

25-9 

25-1 

100 

29-5 

30-3 

2V5 

34-5 

33-1 

1-25 

86-8 

37-8 

35-4 

43-1 

41-1 

150 

■M0 

45-3 

12  V. 

51-8 

49-3 

175 

51-5 

52-9 

18  "6 

60"8 

57-5 

200 

59-1 

00-8 

57-n 

7o-3 

00-2 

225 

07-5 

69*2 

66'2 

80 -8 

75-4 

2511 

70 '  7 

7s- 1 

74-4 

91*2 

85-5 

275 

S7-1 

89-9      i 

85-9 

103-3 

97-1 

298-7 

100*0 

102-5 

99-0 

117-0 

109-5 

The  numbers  in  the  last  line  show  the  amount  of  sugar 
required  to  completely  precipitate  50  ec.  of  the  copper 
Solution,  i.e.,  the  volumetric  factors. 

Lactose  does  not  give  such  concordant  numbers  as  the 
above  glucoses,  19S  mgrms.  of  lactose  (hydrated)  completely 
reduce  50  cc.  of  copper  solution,  that  is  reduce  29K  ■  7  mgrms: 
of  copper,  and  150  mgrms.  of  lactose  reduce  231-2  mgrms. 
of  copper. 

The  author  has  applied  this  mode  of  estimating  sugar  to 
the  determination  of  the  reducing  power  of  hydrolised 
lactose  and  raifinosc. 

The  greatest  reducing  power  of  hydrolised  lactose  is 
obtained  by  boiling  1  grin,  of  sugar  with  80 — 90  times  its 
weight  of  0-6  per  cent,  hydrochloric  acid  for  5 — 8  hours. 
50  mgrms.  of  the  glucoses  contained  in  such  a  solution  when 
neutralised  reduce  152  — 153  mgrms.  of  copper.  If  25  mgrms. 
of  dextrose  and  25  mgrms.  of  galactose  be  submitted  to  the 
same  treatment  they  reduce  149-7  mgrms.  of  copper. 

Kallinosc  does  not  reduce  potassium  copper  carbonate 
solution  ;  when  hydrolysed  the  highest  reduction  is  obtained 
with  1  •  1  grm.  of  crystallised  raffinose  (containing  1  •  0  grm.  of 
glucose)  is  boiled  for  5  hours  with  80 — 90  times  its  weight 
of0-3per  cent,  hydrochloric  acid,  50  mgrms.  reduce  150 
mgrms.  of  copper.  50  mgrms.  of  a  mixture  containing 
equal  quantities  of  dextrose,  galactose  and  levulose  sub- 
mitted to  the  same  treatment  reduce  152  "0  mgrms.  of 
copper. —A.  L.  S. 

The   Estimation    of    Cane    Sugar.      G.    O'Sullivan    and 
F.  W.  Tompson.     Proc.  Chem.  Soc.  1890,  [88],  160. 

The  authors  describe  a  new  method  of  estimating  sucrose 
which  they  claim  is  applicable  to  all  solutions  containing 
cane  sugar,  including  natural  juices  and  other  preparations 
in  which  the  use  of  acids  is  not  possible.  The  process  is  a 
very  simple  one,  and  it  is  shown,  by  comparing  it  with 
estimations  in  which  invertase  is  used,  that  it  is  very 
accurate.  It  is  based  on  the  one  used  by  Kjeldahl  in  1881, 
and  is  as  follows  : — 

The  neutral  solution  containing  caue  sugar  is  placed  in  a 
constant-temperature  bath  at  55°.  A  little  pressed  brewer's 
yeast  is  added,  and  complete  admixture  secured  by  gentle 
stirring.  At  the  end  of  four  hours  inversion  is  nearly 
always  finished.  The  solution  is  cooled,  made  up  to  double 
its  original  bulk,  and  filtered.  During  the  process  there  is 
a  decrease  in  the  optical  activity  of  the  solution,  and  an 
increase  in  the  cupric  reducing  power.  Each  of  these 
factors  is  an  accurate  measure  of  the  amount  of  caue  sugar 
originally  present.  The  authors  quote  experiments  showing 
that  good  results  are  thus  obtained  in  solutions  which  would 
not  admit  of  the  use  of  acids. 


Determination  of  Mineral  Matter  in  Sugar  by  Means  of 
Benzoic  Acid.     E.  Boyer.     Compt.  Rend.  HI,  190 — 192. 

Direct  incineration  is  a  long  and  delicate  process  for  which 
the  process  of  Scheibler  (incineration  in  preseuce  of  sul- 
phuric acid)  has  been  substituted.      Correction  is,  however, 


needed  in  this  ease,  and  it  is  a  disputed  point  what  this 
correction  really  ought  to  be.  The  author,  therefore,  pro- 
poses, instead  of  sulphuric  acid,  to  use  benzoic  acid  dissolved 
in  strong  alcohol.  5  grms.  of  sugar  are  moistened  with 
1  cc.  of  distilled  water  in  a  platinum  crucible;  the  crucible 
is  gently  warmed,  but  not  so  that  the  sugar  is  carbonised, 
a  little  alcoholic  benzoic  acid  solution  is  added,  and  the 
heating  is  continued,  at  first  carefully,  until  the  alcohol  is 
all  gone,  then  more  strongly.  The  benzoic  acid  gives  off  a 
large  amount  of  vapours,  which  swell  out  the  sugar.  When 
the  benzoic  acid  has  all  volatilised  there  remains  a  volumi- 
nous residue  of  carbon.  The  crucible  is  then  put  into  a 
muffle  at  a  dull  red  heat  for,  say,  half  an  hour,  at  the  end 
of  which  time  ■  incineration  should  be  complete,  and  a 
perfectly  white  ash  should  remain.  The  weight  of  ash  re- 
presents  the  mineral  matter  contained  in  5  grmsiof  the  sugar. 
Ammonium  benzoate  may  be  used  instead  of  benzoic  acid. 

— T.  L.  B. 


Unsaponifiable 

J.    October   18, 


On    the    Estimation    of  Mineral    Oil    or 
Matter.     Fairley  and   Burrell.     Pharm. 

1890,  315. 

Ix  the  Yorkshire  district  large  quantities  of  oil  and  grease 
are  used  in  the  woollen  and  leather  manufactures  and  other 
purposes.  Much  of  this  oil  is  recovered  ami  used  again  for 
the  same  or  other  operations.  It  is  frequently  found  that 
these  recovered  oils  and  greases  contain  large  proportions 
of  mineral  oil  or  unsaponifiable  or  resinous  matter,  which 
are  not  always  readily  estimated  by  the  process  given  in 
text-books.  The  following  process  has,  however,  been  found 
to  succeed  in  these  cases : — 

Five  grms.,  equivalent  to  nearly  So  grains  of  the  oil,  are 
weighed  out,  saponified  with  alcoholic  potash  (about  80  grms. 
of  KHO  in  1,000  cc.  of  alcohol),  evaporated  in  a  basin  on 
the  water-bath  to  pastiness,  then  dissolved  in  from  45  to 
50  cc.  of  warm  water  and  treated  in  a  separating  funnel 
with  an  equal  volume  of  ether  and  2  to  3  cc.  of  alcohol  and 
shaken  3  to  4  minutes.  On  standing  the  ethereal  solution 
which  comes  to  the  surface  is  decanted  and  evaporated.  A 
second  treatment  with  ether  is  unnecessary,  because,  as  a 
rule,  the  results  with  a  single  extraction  are  correct  within 
0   1  and  0-2  per  cent. 

The  points  in  this  process  are — 1.  Keeping  the  aqueous 
solution  of  the  soap  within  a  volume  not  exceeding  (for 
5  grms.  of  oil)  50  cc.  2.  Treating  with  an  equal  volume  of 
ether  in  one  operation,  at  a  temperature  of  near  90°  F. 
Then  the  ethereal  solution  of  the  mineral  oil  separates,  and, 
in  all  successful  experiments,  is  very  nearly  equal  to  the 
volume  of  ether  employed.  3.  Washing  this  ethereal 
solution  with  warm  water  in  the  separator,  which  can  be 
done  very  quickly.  4.  When  the  residue,  left  after  evapo- 
ration of  the  ether  and  drying,  has  been  weighed,  it  should 
always  be  distilled  in  a  small  tube  retort.  If  it  distils 
unchanged,  without  blackening  or  formation  of  acrolein,  it 
is  free  from  soap  or  ordinaiy  fats. 

The  peculiar  bitter  after-taste  and  fluorescence  of  oils 
containing  mineral  oil  are  also  of  importance. 

The  following  results  were  carried  out  by  the  above 
process,  and  by  different  operators  : — 


No. 

Mineral  Oil.                              Per  Cent. 

•  { 
'    { 

•  { 
'   { 

'   { 

A 

A 

16-24 

A 

17-00 

A 

18-69 

A 

31-4 

86-86 
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On  the  Estimation  of  Cotton-Seed  Oil  in  Lard.     Fairley 
and  Cooke.     Pharm.  J.  October  18,  1890,  315—316. 

For  this  purpose  Bechi's  test,  when  carefully  worked, 
gives  useful  results,  whieli  can  be  confirmed  by  the  obser- 
vation of  the  heat  given  out  in  mixing  the  samples  with  a 
definite  proportion  of  sulphuric  acid. 

Attempts  have  been  made  to  apply  the  specific  gravity 
test;  and  Bockairy,  in  a  recent  number  of  the  Bulletin  de 
In  SocieU  Chimique  (3rd  series,  ii.,  310),  takes  the  density 
of  the  lard  at  50°  C.=  122°  F.  He  finds  that  unadulterated 
lard  varies  little  in  density  at  this  temperature,  anil  that 
there  is  a  sufficient  difference  between  the  density  of  lard 
and  cotton-seed  oil  to  give  a  means  of  approximate 
quantitative  estimation. 

Bockairy  gives  the  following  numbers: — 

Density  at  50°  C. 

Lard,  highest '8915 

Lard,  lowest "889 

Lard,  mean "890 

Verj  rancid  lard "8895 

i  'loi  stearine '8885 

Renal  fat  of  the  ox "8895 

New  cotton-seed  oil '897 

Old  cotton-seed  oil -896 

New  Cotton-Seed  (HI  and  Lard. 


Cotton-Seed  Oil. 

Lard. 

Density  at  50°  0. 

0 

100 

•8110 

10 

90 

•8915 

20 

SO 

•892 

30 

70 

•8925 

50 

50 

"894 

76 

25 

■8953 

mo 

0 

•897 

Careful  experiments  fully  confirm  the  utility  of  the 
method  and  prove  that  it  may  give  a  most  valuable 
confirmatory  test. 

The  following  is  a  list  of  results  : — 


Experiments  with  Lard. 

Sp  Gr.  of  Mi. rimes  at  50°  C.  {Water  at  50°  C.  =  1,000). 

Lard. 
900-42  ■) 
900-35 j Mean  =  900-38 

Lard+  10  per  cent.  Cotton-Seed  Oil. 

901-19) 

901.13  j Mean  =  901  •  1G 

Lard  +  20  per  cent.  Cotton-Seed  Oil. 

902-15) 

nnj-ngj Mean  =  902-09 

Lard  +  30  per  cent.  Cotton-Seed  Oil. 

903-11  ) 

gpg-ggj Mean  =  908-08 

Lard+  50  per  cent.  Cotton- Seed  Oil. 

905-13  ■) 

90*-8s; Mean  =  904-91 

Lard  +  75  per  cent.  (  'otton-Seed  Oil. 
907-33) 
907-39  $ Mean  =  907-88 

Cotton-Seed  Oil. 

908-72  > 

908-8B; Mean  =  908-79 


Sp.  Gr.  of  Mixtures  at  50°  C.  (Water  at  15-5°  C.  =  1,000). 
Lard. 

ZZ) * °™ 

I. ii  nl  rlii  per  cent.  ( 'otton-Seed  Oil. 
892-53  J Mean  =  892-« 

Lard  i  20  per  cent.  Cotton-Seed  Oil. 
B9o.22  } Mean  =  898 '28 

Lard  +  30  per  cent.  Cotton-Seed  Oil, 

894-30  i 

v.uioj Mean  =  8M-21 

Lard  +  hO  per  cent.  Cotton-Seed  Oil. 
896-29) 
B96-08J Mean=896-17 

Lard  +  75  per  cent.  ( 'otton-Seed  Oil. 

si's- is, 

898-68  j Moan  =  898-60 

Cotton-Seed  Oil. 

m-%] Mean  =  899-92 


/■'..rumination  of  Olice  Oil.      G.  -Meyer,     (hem.    Zcit.  14, 
1202. 

Determinations  are  made  of  the  specific  gravity,  of 
polarisation,  of  bromine  absorption,  and  of  saponification 
value.— T.  L.  B. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

The  Diffusion  of  Carbonic  Anhydride  through  Caoutchouc. 
E.Obach.    Chem.  Zeit.  14,  1142. 

On  emptying  one  of  Kipp's  carbonic  acid  apparatus  for  the 
purpose  of  recharging,  which  had  been  fitted  with  a  disc  of 
brown  unvulcanised  rubber,  to  prevent  small  particles  of 
marble  from  falling  into  the  acid  in  the  lowest  bulb,  the 
author  noticed  some  large  blisters,  one  of  which  was  egg- 
shaped,  with  a  diameter  of  2  cm.,  and  projected  only  on  one 
side  of  the  disc  ;  another  extending  equally  on  both  sides. 
When  exposed  to  the  air,  these  blisters  gradually  became 
smaller,  the  former  diminishing  to  a  diameter  of  1G  mm. 
after  an  exposure  of  25  minutes.  The  rubber  sheet  from 
which  the  disc  was  cut  hail  evidently  been  made  by  rolling 
together  two  thinner  sheets,  and  the  adhesion  not  being 
perfect  in  some  places,  air  had  entered,  to  be  afterwards 
replaced  by  carbonic  acid.  (See  also  this  Journal,  1890, 
1072.)— F.  H.  L. 


Relative  Stability  of  Salts,  whether  isolated   or  in  /uesenee 

of  Water.  Berthelot.  Compt.  Rend.  HI,  135—144. 
Strong  acids  and  strong  bases  are  characterised  by  the  fact 
that  their  union  gives  rise  to  a  much  greater  development 
of  heat  than  the  union  of  weak  acids  and  bases ;  bj  reason 
of  this  circumstance  the  salts  of  strong  acids  and  strong 
bases  are  the  more  stable;  that  is  to  say,  in  the  isolated 
condition  they,  as  a  rule,  resist  the  action  of  heat  and  the 
decomposing  action  of  water  better  than  salts  from  weak 
acids  and  weak  bases. 

In  comparing  the   heats  of  formation  of  various  series  of 
salts,  it  is  found  that   the  differences  between  the  heats  of 

formation  Of  Solid  Salts  of  the  same  base,  united  with  two 
distinct  aeids.  is  approximately  constant  for  equally  strong 
acids  :  whilst  the  difference  is  more  uncertain  where  salts  of 
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weak  acids  are  concerned.  This  points  to  instability  in 
these  salts.  Like  phenomena  occur  in  the  case  of  basis. 
Similar  differences  are  observable  with  solutions  of  salts, 
and  they  show  the  dissociation  existing  amongst  -alts  of 
weak  acids  and  bases,  compared  with  salts  of  strong  acids 
and  liases. 

In  the  present  memoir  salts  of  aniline  an-  examined  in 
solution.  In  sulphate  of  aniline,  ammonia,  it  is  shown, 
displaces  the  aniline  completely ;  soda  replaces  equally 
ammonia,  and  there  is  here  a  "  series,"  continued  by  the 
respective  heat  reactions. 

Acetate  of  aniline  shows  a  much  greater  degree  of  dis- 
sociation than  ammonium  acetate  does. — T.  L.  B. 


On  Silk  Secretion  by  Bombyx  Mori.    R.  Dubois.    Compt. 
Rend.  HI,  206—207. 

The  name  ./Z&roira  has  been  given  to  the  central  portion  of 
the  thread  of  the  cocoon  and  also  to  the  viscous  contents 
of  the  centre  of  the  silk  gland.  Both,  however,  differ 
materially;  the  latter,  for  instance,  being  soluble  in  potas- 
sium carbonate  (15  to  100),  the  former  not.  It  has  been 
suggested  that  the  fibroin  of  the  gland  undergoes  on  exit  a 
coagulation  similar  to  that  which  the  white  of  an  egg 
undergoes  when  heated;  it  has  further  been  considered, 
that  desiccation  or  oxidation  may  have  something  to  do 
Willi  the  phenomenon  in  question.  The  author  reduces 
the  probability  to  the  consideration  of  coagulation  and  then 
shows  that  the  coagulation  is  not  to  be  compared  to  the 
coagulation  of  albumen  by  heat,  but  rather  to  the  coagula- 
tion of  blood.  A  kind  of  serum  is  obtained  by  macerating 
silk  glands  for  two  or  three  days  in  a  cool  place  «  ith  distilled 
wain,  or  with  salt  solution  (4  to  100),  or  with  potassium 
carbonate  solution  (15  to  100).  This  serum  is  filtered,  and  is 
then  agitated  ;  a  clot  forms  without  addition  of  any  reagent. 
The  clot  presents  the  ductility  and  elasticity  of  silk  on  exit 
from  the  duct,  but  it  quickly  loses  the  property  whereby  it 
admits  of  being  spun.  It  fixes  a  portion  of  the  yellow 
colouring  matter  contained  in  solution  in  the  artificial 
plasma,  and  resists  the  action  of  reagents  which  dissolve 
the  contents  of  the  gland  before  coagulation.  As  is  the 
case  with  blood,  oxygen  aids  the  formation  of  the  clot,  for 
when  the  air  in  the  experimenting  vessel  is  replaced  by 
carbon  dioxide  or  hydrogen  a  clot  is  certainly  still  obtained 
on  agitation,  but  if  this  be  filtered  off  and  the  filtrate 
shaken  again,  this  time  in  contact  with  air,  a  further  clot 
will  be  obtained. — T.  L.  B. 


The  Colouration  of  Silk  In/  means  of  Coloured  Food  given 

lo  Silkworms.     L.  Blanc.     Compt.  Bend.  HI,  280—282. 

See  under  V.,  page  1125. 


Asbestos.  Its  Properties,  Occurrence,  and  Uses,  with 
some  Account  of  the  Mines  of  Italy  and  Canada.  By 
Robert  H.  Jones.  London  :  Crosby,  Lockwood,  and 
Son,  7,  Stationers  Hall  Court,  Ludgate  Hill.     1890. 

Octavo  volume,  bound  in  cloth,  price  12s.  6d.,  containing 
Frontispiece,  Preface,  Table  of  Contents,  List  of  Illustra- 
tions, and  Text.  The  Text  covers  226  pages  and  concludes 
with  an  Alphabetical  Index.  The  pages  of  this  volume  are 
exceedingly  well  illustrated  by  eight  collotype  plates  and 
39  engravings. 

The  matter  is  sub-divided  into  Chapters  treating  of  the 
following  details,  and  prefaced  by  an  Introductory  Chapter. 
Chap.  I.  Varieties  and  Qualities  of  Asbestos.  II.  Present 
Sources  of  Supply.  III.  Italian  Asbestos  and  the  Italian 
Mines.     IV.  Canadian  Asbestos.     V.  The  Canadian  Mines 


or  Quarries.  VI.  Output,  Cost  of  Production,  Wages,  &c. 
VII.  Xewfoundland  and  Norway.  VIII.  The  Uses  of 
Asbestos  for  Engineering  Purposes.  IX.  Applications  of 
Asbestos  to  Military  ami  Fire  Preventive  Purposes.  X. 
Miscellaneous  Applications  of  Asbestos.  XL  Substitutes 
and  Similarities.     XII.  Fibre  Spinning. 

In  the  preface  the  author  states  his  object  in  writing  this 
book  as  being  the  preparation  of  "  a  synopsis  of  all  that  is 
known  on  the  subject  of  asbestos  generally,  so  that  those 
who,  like  himself,  are  interested  in  this  singular  mineral, 
may  find  all  the  details  ready  to  hand  without  the  expendi- 
ture of  the  labour  and  time  he  has  had  to  give  in  looking 
them  up." 

Sugah  Analysis.  For  Refineries,  Sugar  Houses,  Experi- 
mental Stations,  &c,  and  as  a  Handbook  of  Instruction 
in  Schools  of  Chemical  Technology.  By  Ferdinand 
G.  Wiechmann,  Ph.D.  New  York:  John  Wiley  and 
Sons,  53,  East  Tenth  Street.  London :  Kegan  Paul, 
Trench,  Triibner  and  Co.,  Lim.     1890. 

Octavo  volume  bound  in  cloth,  price  10s.  6d.  The  work  is 
dedicated  to  the  author's  teacher,  Professor  Ch.  F.  Chandler, 
of  Columbia  College,  and  consist>  of  a  systematic  treatise 
on  the  physical  and  chemical  methods  for  determining  the 
strength  and  constituents  of  sugars  and  sugar  juices,  &c. 
It  commences  with  a  Preface,  followed  by  Table  of  Contents, 
and  Subject-Matter  coveting  181  pages.  An  Alphabetical 
Index  concludes  the  work.  Pages  116  to  181  are  entirely 
devoted  to  tables  of  strengths,  constants,  &c.  There  are 
five  wood  engravings  of  a  simple  character. 

The  contents  are  sub-divided  as  follows :  —  Chap.  I. 
Physical  Apparatus  required  in  Sugar  Determinations.  II. 
Sampling  Sugars  and  Molasses.  Determination  of  Colour 
of  Sugar  and  Sugar  Solutions.  Determination  of  Densities, 
Alkalinity,  and  Acidity.  Test  for  Sulphurous  Oxide  in 
Sugar.  III.  Determination  of  Sucrose  in  absence  of  other 
i  q.tieally  Active  Substances.  Optical  Analysis.  Quotient 
of  Purity  or  Exponent.  Gravimetric  Analysis.  IV.  Deter- 
mination of  Sucrose  in  the  Presence  of  other  Optically 
Active  Substances.  Clerget's  Inversion  Method.  Sucrose 
in  the  Presence  of  RafHnose  and  Dextrose.  Sieben's 
Process  for  Destruction  of  Lrcvulose.  Determination  of 
Sucrose,  Dextrose,  and  Ljevulose.  V.  Invert  Sugar.  Quali- 
tative and  Quantitative  Determination.  Volumetric  and 
Gravimetric  Methods.  Soldaini's  Solution.  VI.  Water. 
Ash.  Quantitative  Analysis  of  Sugar  Ash.  Suspended 
Impurities.  Determination  of  Woody  Fibre.  Detection  of 
the  Sugar  Mite.  VII.  Organic  Non-sugar.  Classification 
of  Organic  Bodies  accompanying  Sucrose.  Schemes  for 
the  Analysis  of  the  Organic  Acids.  Determination  of 
Total  Nitrogen.  Non-nitrogenous  Organic  Substances. 
Determination  of  Pure  Cellulose.  VIII.  Notes  on  the 
Reporting  of  Sugar  Analyses.  Rendement.  Calculation 
of  Rendement.  Duty.  Calculation  of  the  Weight  of  Solids 
and  Liquids  from  their  Specific  Gravity.  Chapter  IX. 
contains  a  valuable  list  of  References  to  Literature  on  Sugar 
Analysis. 


Chemisch  -  technisches     Repertorium,     Uebersiehtlich 
Georduete     Mittheilungen    der     neuesten     Erfindungen, 
Fortschritte  und  Verbesserungen  auf   dem    Gebiete   der 
technischen  und  industriellen  Chemie  mit   Hinweis   auf 
Maschinen,   Apparate,    und    Literatur.      Herausgegeben 
von   Dr.    Emu.  Jacobsen.       1889.       Erstes   Halbjahr, 
Ziveite  Hiilfte.     Berlin  :  R.  Gaertner's  Verlagsbuchhand- 
luug,  Hermann  Heyfelder,  S.W.  Schonebergerstrasse,  26. 
London  :  H.  Grevel  &  Co.,  33,  King  Street,  Covent  Garden. 
The  first  issue  for  the  second  half-year  of  1889.    It  contains 
107  pages  of  subject-matter,  copiously  illustrated  with  wood 
engravings.     In   the  text  the  following  subjects  are  treated 
of  : — Building  Materials,  Cements,  Artificial  Stone.   Colours, 
Dyeing  and  Calico   Printing.      Fats,  ( lils.  Illuminating  and 
Heating  Materials.     Fermented  Liquors.     Tanning,  Leather 
and  Glue  Manufacture.     Textiles,  Glass,  and  Earthenware. 
Wood   and   Horn.      India-rubber.     Cements,  Plasters,  Arti- 
ficial Stone.     Lakes,  Varnishes  and  Paints.      Metals. 
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Gkxjndzuge  deb  Theoretischen  Ciikmik.     Von  Lothab 
Meyer.     Leipzig:  Druek  mid  Verlag  von  Breitkopf  und 

Hartel.      1890. 

Octavo  volume  in  paper  cover,  dedicated  to  Professor 
Franz  Neumann.  Dedication.  Preface.  Table  of  Contents 
ami  200  pages  of  subject-matter.  The  work  concludes  with 
an  Alphabetical  Index  and  a  table  exhibiting  the  Natural 
System  of  the  Elements.  This  abridged  form  of  a  work  so 
well-known  as  Lothar  Meyer's  "  Modern  Theories  of  Che- 
mistry "  will  be  verj  welcome  to  students  or  those  who  desire  a 
more  condensed  account  of  the  subject.  Although  t  istwald's 
"  Grundriss  dcr  allgemeinen  Chemie  "  might  appear  to  cover 
precisely  the  same  ground,  in  reality  it  does  no  such  tiling, 

as   the  author  points  tmt,  and  there    is    consequently   i n 

for  the  abridgments  of  both  well-known  and  complete 
works. 


Erratum. 

In  the  November  number  of  this  Journal,  1890,  page  1074, 
second  column,  "  Report  on  Analyses  and  Research  con- 
ducted  in  1886-1889  in  the  Central  Chemical  Laboratory 
of  Italian  Customs,"  frc,  for  the  first  paragraph  substitute 
the  following;  —  This  report  is  addressed  to  Senator 
Cannizzaro. 


Crator  Import. 


BOARD  OF  TRADE  NOTICE. 

Tenders  fob  the  Purchase    oe   Antimony  Ore    from 
the  Servian  Government. 

The  subjoined  translation  of  a  note  issued  by  the  Servian 
Minister  of  Commerce,  inviting  tenders  for  the  purchase  of 
certain  antimony  ore,  has  been  received  from  Her  Majesty's 
Minister  at  Belgrade,  and  was  issued  from  the  Foreign 
Office  on  the  2nd  December. 

On  the  28th  December  next  (9th  January  1891)  there 
will  be  publicly  sold  at  the  Mining  Section  of  the  Royal 
Department  of  Commerce  and  Agriculture,  to  the  highest 
bidder,  100,000  kilos,  of  antimony  ore  from  the  Government 
mines  of  Podringe.  The  conditions  of  sale,  as  well  as  the 
analysis  of  the  above-mentioned  ore,  will  be  on  view  every 
day  "from  11  to  12  at  the  said  office  for  (the  convenience 
of)  those  concerned.  Ten  thousand  francs  (400/.)  in  cash 
must  be  deposited  as  caution  money.  Tenders  must  be 
sent  in  by  noon  on  the  28th  December  (  9th  January  1891)  at 
the  latest,  with  all  particulars  in  accordance  with  prescribed 
conditions. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Rot  u  \ni  \. 

The  Importation  of  Vegetable  Oils. 

Sir  F.  ('.  Lascelles,  Her  .Majesty's  Minister  at  Bucharest, 
in  a  despatch  to  the  Foreign  Office,  dated  the  22nd  Novem- 
ber, encloses  translation  of  a  regulation  published  in  the 

official  .Monitor,  stating  that  the  importati if  vegetable 

oils  can  only  take  place  at  the  following  Custom  houses  in 
Roumania: —  Jassy,  Galatz,  Braila,  Giurgevo,  Ploesci, 
Bucharest,  Severin,  and  Crajova.  The  reason  given  for  the 
issue   of   this   regulation   is  thai   the  greater  part   of   the 


vegetable    oils   which    are    imported  into   Roumania   arc 

adulterated  :  that  it  is  not  easy  t<>  detect  the  adulteration  ; 
and  that  it  is  only  at  the  Custom  houses  named  that  a 
proper  analysis  can  be  made. 

Aio. i  \n\      Repi  BMC. 

Tariff  Changes. 

Note. — Dollar  =  4s.  (nominal).     Litre  =  0-22  Imp.  gallon. 

Tin  lion.  1''.  J.  Pakenham,  Her  Majesty's  Minister  at 
Buenos  Ayres,  in  a  despatch  to  the  Foreign  Office,  dated 
the  27th  October,  forwards  a  statement  of  amendments  in 
the  Argentine  Customs  tariff,  which  had  been  put  to  the 
vote  in  the  Senate,  and  passed.  The  following  chemicals 
are  ineiiti d  in  the  statement  in  question: — 

Imports  to  pay,  ail  valorem: — 

50  percent. — Gunpowder,  perfumery. 

(5  percent. — Wooden  matches,  rockets. 

40  percent. — Tanned  leather. 

IS  per  cent.  — Dynamite. 

10  per  cent. — Paper,  cement. 

.">  per  cent. — Sulphuric  acid,  sulphate  of  lime,  zinc,  lead. 

25  per  cent. — All  articles  not  specified  as  above. 

Special  import  duties  are  as  follows: — 

Starch,  90  dollars  per  ton,  refined. 

Sugar,  90  dollars  per  ton;  kerosine.  5  cents,  per  litre; 
candles,  18  cents,  per  kilo. 

Free  of  duty. — Quicksilver,  sulphur,  benzene  for  com- 
bustion, and  sheep  dips. 

El   I    U'OK. 

Ncn:  l  'ustoms  Lair. 

Note, — Kilogramme     2*204  lb.  avoirdupois.    Sucre  =  4.,.  2d 
(nominal  value). 

The  following  are  from  a  translation  of  a  new  law  passed 
by  the   Government  of  Ecuador,  making  various   modifies 
tions  in  the  Customs  tariff  ami  regulations  forwarded  in  the 
report   of  Mr.   G.   Chambers,    Her    Majesty's    Consul   at 
Guayaquil,  dated  the  3rd  <  Ictober  last: — 

New  articles  free  of  duty. — Powdered  sulphur,  carbolic 
acid,  and  chloride  of  lime. 

New  articles  at  1  cent,  per  kilo. — Dynamite  or  gunpowder 
for  mines,  wood  charcoal,  common  sheet  glass. 

New  articles  at  2  cents,  per  kilo. — Tubes  of  iron,  lead, 
clay  or  porcelain,  carbonate  of  potash,  caustic  soda. 

New  article  at  5  cents,  per  kilo. — Machine  grease, 

New  articles  at  50  cents,  per  kilo. — Powder  made  up  into 
artificial  fireworks,  slippers  and  other  rubber  articles. 

New  export  dues. — The  export  dues  upon  each  100  kilos. 
of  the  following  will  be  : — 

Rubber,  5  sucre ;  mangrove  bark,  0-64  cents.  •  hides, 
064  cents.  ;  oivhilla,  (nil  cents.  ;   tanned  hides,  1  sucre. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Fa  vnce. 

Tartaric  Acid. 

The  manufacture  of  tartaric  acid  in  Marseilles  has  received 
a  considerable  impel  us  from  the  establishment  of  a  new 
factory.  In  1888  the  output  in  that  city  was  about  loo  tons  ; 
in  1889  it  reached  800  tons. 

J  IPAN. 

Fine  <  'hemicals. 

The  Japanese  are  now  trying  to  manufacture  iodide  of 
potassium  themselves.  Among  new  remedies  Bulphonal 
and  chloralamide  have  been  introduced  as  hypnotics  in  1889. 
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Of  the  former  small  quantities  have  been  sold  ;  the  latter 
has  not  yet  been  able  to  gain  a  footing.  Among  antipyretics, 
antipyriii  and  antifebrin  have  maintained  their  position; 
phenacetin  and  exalgine  have  also  been  tried,  but  have  not 
as  yet  found  any  sale  whatever.  In  santonin  very  little 
business  was  done  during  1889,  as  the  Japanese,  owing  to 
the  high  quotations  for  that  preparation,  use  the  raw 
worm-seed,  which  can  be  bought  at  7  dols.  per  picul.  ( If 
amorphous  phosphorus,  French  and  Russian  makes  have 
been  introduced  in  competition  with  the  English,  but  thus 
far  without  the  same  success  as  the  first  named.  The 
excessively  stringent  inspection  of  all  imported  chemicals 
in  the  Government  laboratories  still  continues,  and  from  all 
those  not  strictly  in  conformity  with  the  Japanese  Pharma- 
copoeia the  official  stamp,  without  which  they  may  not  be 
sold  in  Japan,  is  withheld. 

The  following  were  among  the  quantities  imported  into 
Yokohama  in  1889  (the  figures  representing  catties  of 
It,  lb.)  : — Potassium  bromide,  32,170  ;  potassium  iodide, 
21,206;  glycerin,  58,821;  gum  arabic,  116,444;  carbolic 
acid,  25,900  ;  caustic  soda,  1,289,903  ;  cinchona,  34,524  ; 
phosphorus,  11,026  ;  salicylic  acid,  15,224  ;  santonin,  5,029  ; 
tartaric  acid,  15,199.  In  addition  to  these  the  imports  of 
quinine  were  47,332  oz.,  and  of  morphia,  6,736  oz.  Of 
unenumerated  raw  drugs,  83,514  yen;  of  medicines  and 
fine  chemicals  (unenumerated),  402,587  yen;  and  of  dye- 
stuffs,  745,802  yen  value  were  also  imported. 


Mexico. 

Drugs  and  Duties. 

The  following  figures  represent  the  imports  of  drugs  and 
chemical  products  into  Mexico  during  the  first  half  of  the 
fiscal  year  1888 — 89,  from  the  four  principal  markets  "1 
supply  :— 


Imported  from 


United 

Stales. 


United 
Kingdom. 


France.      Germany. 


Drugs,  value,  dols.  . . 

476,758 

40,949 

117,052 

50,30t 

Duties    payable    on 

31S,HIX 

24,408 

56,878 

29,208 

66 

.'94 

t7i 

58j 

Russia. 

Customs  Regulations. 

Stringent,  and  in  many  cases  vexatious,  Customs  regula- 
tions continue  to  he  strictly  enforced.  The  attention  of 
shippers  cannot  too  urgently  be  called  to  the  necessity  of 
conforming  to  the  Russian  Customs  regulations  in  every 
particular,  to  avoid  "  accidence "  fines  and  penalties  con- 
nected with  incorrect  description  of  weight  and  quantity  of 
goods  in  bills  of  lading.  A  translation  of  the  Russian 
regulations  has  been  published  by  the  Hoard  of  Trade,  and 
all  firms  interested  in  the  trade  with  this  country  are 
recommended  to  provide  themselves  with  a  copy.  During 
the  last  navigation  season,  10  British  vessels  were  obliged 
to  pay  fines  varying  from  10?.  to  201.  for  contravention 
alone  of  the  rule  which  makes  the  production  by  shipmasters 
of  bills  of  lading  imperative  on  the  arrival  in  a  Russian 
port. 

Drugs  at  Nijni-Novgorod. 

The  great  fair  of  Nijni-Novgorod,  in  1889,  was,  on  the 
whole,  a  successful  one.  Among  other  goods  a  good 
business  is  reported  to  have  been  done  in  drugs,  indigo,  and 
olive  oil.  Of  drugs,  dyestuffs,  and  paints,  5,565,750  roubles' 
worth  were  brought  to  the  fair,  against  5,479,850  roubles  in 
1888. 


Brazil. 
Drugs  for  Bahia. 

The   following   is  the  value   of   pharmaceutical    imports 
(in  lbs.)  into  Bahia  during  the  last  five  years  :  — 


1885. 
24,809 

1886. 

20,215 

1887. 

1SNS. 

1889. 

1 1,759 

32,689 

18,175 

Perfumery,  dyes,  &c.  ... 

80,51)3 

54,108 

1.14,470 

99,991 

85,404 

Chemical  products 

u,r,<;i 

30,033 

69   09 

U.xiit 

38,199 

Surgical  instruments. . . 

1,973 

1,177 

2,341 

1,»32 

1.37.-, 

Italy. 

The  Naples  Oil  Industry. 

There  are  in  the  province  of  Naples  140  oil  mills,  all 
working  on  very  antiquated  principles— not  a  single  one 
being  a  steam  mill.  A  total  of  780  workmen  are  employed 
in  them.  They  work  on  an  average  38  days  every  year, 
and  produce  an  aggregate  of  4,200  hectolitres  of  olive  oil. 

Chemicals. 

In  the  same  province  there  are  31  chemical  works, 
employing  373  hands.  Sulphuric  and  nitric  acid-,  matches, 
soap,  and  blacking  are  the  principal  products. 

Peru. 
Coca. 

Two  establishments  exist  in  Peru  for  preparing  cocaine 
from  the  coca-leaf,  one  in  Lima  and  one  in  Callao.  During 
1889,  1,730  kilos,  of  cocaine  were  exported  to  Europe, 
principally  for  Germauj-.  No  statistical  data  are  forthcoming 
concerning  the  amount  of  production  of  leaves,  but  in  the 
\cai  1S.SS,  2S,00n  kilos,  were  exported  through  the  port  of 
Callao. 


MISCELLANEOUS  TRADE  NOTICES. 

Report  from  Baku. 

Chem.  Zeit.  14,  1393. 

An  unusual  naphtha  spring  has  been  discovered  tit  Bina- 
gadi,  near  Baku,  oil  being  struck  at  a  depth  of  only  55  m. 
From  St.  Petersburg  new  laws  are  announced  regulating 
the  naphtha  industry.  Foreigners  and  Jews  are  only 
allowed  to  engage  in  the  work  by  special  permission  of  the 
Court.  Trial  borings  must  be  covered  in,  and  sufficient 
tank  accommodation  for  the  crude  naphtha  provided,  to 
avoid  waste  of  material. — F.  H.  L. 

The  Mineral  Resources  of  India. 

The  following  interesting  information  respecting  the 
mineral  resources  of  India  is  extracted  from  the  Times  of 
India  for  the  25th  October  ; — ■ 

Though  less  interesting  than  iron,  in  that  they  do  not 
affect  the  greatness  of  the  country  so  much,  the  baser 
metals  of  India  are  of  especial  interest  from  the  antiquity 
of  their  development,  and  the  fact  that  to  a  large  proportion 
of  the  inhabitants  they  have,  practically,  been  the  only 
useful  metals  known.  The  noble  metals,  as  gold  and  silver 
are  called,  have  been  used  almost  entirely  for  ornament 
and  coinage.  Platinum,  really  a  precious  metal,  more 
valuable  even  than  gold,  is  generally  found  with  the  hitter, 
though  rejected  by  the  native  gold  washers  of  the  Indus 
Valley  as  safed  sona  and  valueless.  It  litis  never  yet  been 
discovered  in  large  quantities  in  India,  and  except  in  the 
Indus  Valley  and  the  Kolar  gold-fields,  we  have  no  evidence 
of  the  discovery  of  more  than  traces  of  the  metal.    Mercury, 
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though  thoroughly  understood  in  this  country,  does  not 
seem  to  have  been  discovered  in  any  large  quantities, 
though  the  persistent  rumour  thai  asserts  its  plentiful 
presence  in  the  Andaman  Islands  can  hardly  be  without 
some  basis.  The  prohable  explanation  may  he  in  a  dis- 
covery of  cinnabar  in  the  Little  Andaman,  which  has,  as 
yet,  never  been  thoroughly  searched,  as  its  rocks  of  the 
early  tertiary  period  interspersed  with  volcanic  "faults" 
closely  assimilated  to  those  of  the  peat  mercury  beds  of 

California.  The  author  of  "Hamilton's  East  Indies"  saw 
in  1694  a  native  who  had  brought  much  mercury  from 
the  Little  Andaman  (of  which  he  was  a  native)  to  the 
Nicobars.  It  has  been  discovered  in  Cannanore  in  spots 
of  pure  metal  in  a  bed  of  laterite,  but  never  seems  to 
have  been  much  developed.  Pure  mercury  is  brought 
from  Afghanistan,  said  to  be  obtained  from  I'ir  Kisree, 
some  250  miles  beyond  Kandahar.  The  trade,  however, 
ha-  never  reached  any  importance.  Of  the  baser  metals 
proper,  by  far  the  most  important  and  valuable  is 
copper,  as  it  is  also,  perhaps,  the  oldest  known  in  Asia. 
There  arc  mines  now  unused  that  appear  to  be  of  great 
antiquity,  showing  in  this  as  in  many  other  things  how 
greatly  the  people  of  India  have  deteriorated  in  scientific 
knowledge.  Where  formerly  the  extraction  and  smelting 
of  copper  ores  was  carried  out  on  a  large  scale,  we  now  see 
petty  workings  that  yield  before  every  reverse  of  nature. 
The  largest  copper  workings  in  India  arc  those  of  the 
Singhbhuin  district,  extending  as  they  do  for  over  76  miles 
from  Midnapore  to  Lohardugga.  It  is  believed  that  the 
Jains  started  milling  in  this  district  over  two  thousand 
years  ago,  since  which  they  have  never  quite  ceased  work. 

In  the  Goomacunda  Valley,  in  the  Karnaul  district,  there 
exists  a  deserted  copper  mine,  so  old  that  the  very  legend 
of  its  workers  has  been  lost  to  the  people  living  there.  In 
the  Hazaribagh  district  there  are  also  deserted  copper 
mines  and  large  mounds  of  copper  slag,  showing  that  the 
ore  was  smelted  on  the  spot.  Ore  is  found  here,  which 
would  probably  repay  any  attempt  at  systematic  working. 
The  chief  secrets  of  success  in  Indian  mining  seems  to  be  : 
1st,  working  on  a  scientific  basis  so  as  to  waste  neither 
metal  nor  labour ;  and  2nd,  utilising  native  labour  wherever 
possible,  and  obtaining  European  foremen  who  can  teach 
their  men  the  practical  use  of  their  tools. 

The  Khetri  mines,  as  they  are  called,  including  those  of 
Kulhari  and  Singhana,  are  still  worked,  and  of  great 
antiquity.  They  resemble  nothing  so  much  as  a  rabbit- 
warren,  the  galleries,  such  as  they  are,  winding  about  after 
the  metal  and  being  little  bigger  than  absolutely  required  to 
admit  the  bodies  of  the  miners.  Large  quantities  of  blue 
vitriol  and  copperas  are  extracted  from  the  refuse  of  the 
mines,  and  these  "  refuse  products  "  are  at  least  as  valuable 
as  the  actual  ore  itself  as  at  present  extracted ;  but  this  is 
becoming  a  not  uncommon  feature  of  modern  manufacturing 
industries.  Flooding  is  the  great  danger  of  the  Kulhari 
galleries,  as  the  only  means  of  clearing  them  from  water 
consists  of  a  string  of  men  with  ghurras.  The  Singhana 
mine  must  have  paid  well  in  former  days,  for  the  miners 
paid  14,000  rupees  a  year  to  the  Khetri  hajah  as  the  rent 
of  the  mines,  in  addition  to  one-sixth  of  the  copper  mined. 
It  is  thought  that  copper  mining  in  the  Hazara  district 
would  he  profitable  ;  but  the  question  of  carriage  would  be 
a  serious  one,  though  the  ore  is  extremely  rich,  being  in 
this  respect  far  superior  to  that  found  in  Kumaon.  The 
Xepalese  do  a  good  deal  of  copper  mining  in  a  small  way, 
their  ore  yielding  about  4i  per  cent,  of  copper.  The 
Hazara  ores  are  said  to  have  yielded  from  60  to  90  per 
cent,  of  copper  from  the  picked  ore,  but  we  feel  utterly 
disinclined  to  accept  these  figures.  They  probably  were 
obtained,  if  obtained  at  all,  from  small  and  excessively  rich 
selected  pieces,  and  are  by  no  means  a  fair  sample  of  the 
whole.  Possibly  by  "copper"  is  meant  "  regulus,"  which 
in  itself  only  yields  50  per  cent,  of  copper.  Even  the 
smallest  pieces  of  ore  could  not  yield  90  per  cent,  of  pure 
metal.  Next  to  copper,  its  common  alloys,  zinc  and  tin, 
are  the  most  interesting  of  the  baser  metals.  Zinc  is  only 
found  to  any  extent  in  Oodeypore,  when-  the  Jawar  mines 
were  formerly  worked  on  a  large  scale,  and  yielded  a  yearly 
revenue  of  nearly  2{  lakhs  of  rupees.  At  present  no 
extensive  zinc  workings  exist  in  India,  though  possibly  the 


indications  of  the  metal  at  both  Sirmur  anil  Tavov  might 
yield  profitable  results  to  scientific  development.  Tin,  on 
the  contrary,  is  found  on  a  large  scale  in  several  places, 
though  the  fact  that  the  natives  of  India  have  used  brass 
universally  for  centuries  seems  to  point  to  the  presence  of 
zinc  in  some  tone  or  another  possibly  imported.  Tin 
Occurs  chiefly  as  a  dioxide,  the  tin  stone  containing  as 
much  as  from  7."i  to  so  per  cent,  of  metallic  tin.  In  1867 
tlie  native  iron  smelter-  of  Kaniganj  smelted  some  of  the 
lin  stone,  supposing  it  to  be  iron  ore,  and  when  they  saw- 
white  metal,  mistook  it  to  be  silver,  ltiirinah  is  the  greatest 
Indian  source  of  tin.  It  is  worked  by  the  Karen-  iii  the 
hill,  near  the  Salwin,  and  sold  by  them  in  Toiingliu.  hi  the 
Tenasserim  division,  tin  stone  is  very  plentiful,  every  stream 
bed  near  Maleewoon  in  Mergui  yielding  the  metal  when 
washed.  Dr.  Oldham  states  that  the  main  source  of  all 
the  Tenasserim  tin  is  the  granite  range  separating  that 
province  from  Siam,  where  "it  exists  as  an  essential 
ingredient  of  the  mass  of  rock,  occurring  disseminated 
through  the  granite  in  small  crystal-,  and  being  similarly 
arranged  to  the  quartz  and  felspar.  .  .  .  The  degradation 
of  this  granite  by  weathering  through  an  enormous  period 
of  time  has  supplied  the  sand  which  is  now  so  abundantly 
impregnated  with  stream  tin." 

At  Mergui  it  used  to  he  worked  in  the  very  garden-  of 
the  town,  and  in  the Thawbawleck  River  there  have  been 
extensive  stream  washings  for  years,  the  tine  sand  being 
sorted  out  with  a  cane  shovel  that  acts  like  a  large  sieve, 
and  finally  washed  in  wooden  dishes,  in  which  the  tin 
sinks  by  its  own  weight  on  the  water  being  revolved.  The 
onhy  European  attempt  to  work  Burmese  tin  on  a  con- 
siderable  scale  was   made    between    187o    and    1S77,    when 

Messrs.   Steel  and  Sims  leased  tin-  township  of   Maleeu i, 

where  they  not  only  washed  the  stream  tin  hut  opened  out 
veins  of  ore  in  the  hills.  During  the  cold  weather  of 
1874 — 75  some  seven  tons  of  metal  and  14  tons  of  cleaned 
picked  ore  were  exported.  The  works  were,  however, 
closed  in  1S77.  It  is  worthy  of  note,  however,  that  since 
the  European  workers  failed,  the  Chinese  have  found  the 
mines  remunerative,  and  arc  still  at  work  there,  though 
they  pay  a  ground  rent  and  a  royalty  of  5  per  cent. 

From  a  manufacturing  point  of  view,  tin  naturally 
suggests  lead,  and  no  mining  industry,  except  iron,  shows 
such  a  falling  off  as  that  of  the  working  of  lead  mines. 
Ga'ena,  the  sulphide  of  lead,  is  common  in  many  parts  of 
India,  but  Cuddapah  and  Karnaul  are  probably  richest  in 
the  ore.  In  Cuddapah,  at  the  village  of  Judgumrnzpilly, 
close  to  the  Xallamallay  Hills,  the  old  lead  workings  are 
conspicuous. 

A  sample  of  ore  from  these  regions  was  analysed  in  1879, 
and  yielded  78  per  cent,  of  lead  and  22  oz.  7  dwt.  of  silver 
to  the  ton  of  lead.  Both  these  and  the  Karnaul  mines 
would  probably  repay  scientific  exploitation  handsomely. 
Three  analyses  of  tire  from  the  latter  yielded,  respectively, 
374  oz.,  17.'i  oz.,  and  165  oz.,  of  silver  to  the  ton,  which 
would  render  them  well  worth  working.  In  Bengal  galena 
has  been  found  in  the  Sonthal  I'ergunnahs  and  also  in 
Bhagalpore.  An  analysis  of  ore  found  in  the  latter  district 
showed  78  per  cent,  of  lead  and  103  oz.  of  silver  to  the 
ton.  Hazaribagh,  so  rich  in  metals,  yields  also  galena,  and 
in  1880  a  company  was  formed  in  Bombay  to  work  this 
district  ;  but  it  came  to  nothing.  A  jmerc,  Sirmur,  and 
Tenasserim  would  also  yield  profitable  results. 


Sol. v  iv    \No  Co.'s  Alkali   Wokks. 

According  to  the  Journal  of  the  Dutch  Society  for  the 
Promotion  of  Industry,  the  production  of  soda  in  the 
combined  works  of  Messrs.  Solvay  &  Co.  ha-  risen  from 
:s  cwt.  in  1861 — when  it  was  first  commenced — to  100,000 
tons  in  18S9.  Tin-  latter  figure  represents  about  one-half  of 
the  world's  consumption.  The  Society  Solvaj  &  Cie.  owns, 
in  addition  to  the  immense  works  al  Couillct  and  Vurange- 
ville-DotubasIc  in  fiance,  three  factories  in  Germany 
(Sanalbe,  Wyhlen.aiid  llernburg),  one  in  Russia  (Beresniki ). 
one  in  Austria  (.  Ebensee),  and  one  in  the  United  States 
( s_\  racuse). 
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Sulphuric  Acid  and  Manganate  of  Shim 
Contracts. 

At  its  meeting  on  Tuesday  the  London  County  Council 
accepted  the  tender  of  Messrs.  C.  Tennant,  Sons,  &  Co.  for 
the  supply  of  1,000  tons  of  manganate  of  soda  at  16/.  per 
ton,  and  of  the  Widnes  Alkali  Company  (Limited)  for  the 
supply  of  GOO  tons  at  151.  15s.  per  ton.  The  Council  also 
accepted  the  tender  of  Messrs.  Sadler  &  Co.  for  the  supply 
of  1,000  tons  of  sulphuric  acid  at  1/.  14s.  per  ton. 

Discovert  of  Nickel  Ore. 

A  rich  vein  of  nickel  ore  has  been  discovered  at  Franken- 
stein, in  the  Kosemnetz  Hills.  Herr  Krupp,  the  ironfonnder, 
has  made  an  offer  of  one  and  a  half  million  marks  to  the 
finders  and  owners  of  the  ore,  but  they  refuse  to  sell  the 
whole  vein.  They  have,  however,  undertaken  to  supply  Herr 
Krupp  with  2,000  cwt.  of  it. — Ironmonger. 


BOARD   OF  TRADE  RETURNS 
Summary  of  Imports. 


Month  ended  3nth  November 

1889. 

1890. 

£ 
1,898,430 

492,90! 

661,123 

£ 
1,80 

t58,182 

601,428 

Raw  materials   for  non-textile  in- 

8,853,895 

3,586,51 1 

Total  value  of  all  imports  .... 

41,337,091 

37,152,273 

Summary  of 

Exports. 

Month  ended  30th  No  vember 

1889. 

1890. 

Metals  (other  than  machinery) 

£ 
4,032,840 

£ 
3,783,990 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  value  of  all  exports. 


709,350 
3.084S69 


754,401 
2,915,877 


22,270,038 


21,025,553 


Imports  of  Oils  for  Month  ended  30th  November. 


Quantities. 


Articles. 


1889. 


1890. 


Values. 


1889. 


Cocoa-nut Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

Seed  Tons 

Train,  &c Tuns 

Turpentine Cwt. 

Other  articles  . .  Value  £ 

Total  value  of  oils  . . . 


18,344 
1,540 

78,385 

11,081,733 

1.514 

1,313 

42,373 


14,387 
519 
94,859 
10,701,400 
2,149 
1,364 
42,952 


£ 

22,383 

53,949 
84,894 
272.f:.-.7 
41,105 
29,528 
72,461 
87,1  W 


1390. 


i;.;i.iir, 


£ 
22,081 

20,282 

117,485 

232,691 

59,856 

27,270 

01,983 


Imports  of  Metals  for  Month  ended  30th  November. 


601,428 


Articles. 

Quantities. 

Values. 

1889.           1890. 

1889. 

1890. 

Copper : — 
Ore Tons 

Unwrought 

Iron  and  steel : — 
Iron  ore 

Iron  bolt,  bar,  &r.   „ 

Steel,  unwrought . . 

Lead,  pig  and  sheet 

8,86] 
3,082 

299,790 
1  t,640 
644 
13,555 
37,915 
127,906 
61,408 
5,272 

10,513 
5,901 
1,758 

267,660 
7,633 

i;n 
11,383 
52,956 
30,431 

52,805 
5,925 

£ 
73,294 

238,861 

143,619 

225,810 

187,993 

8,023 

175,046 

66,241 

15,135 

280,122 

111,853 

122,134 

£ 
B9.934 

182,060 

278,469 

211,037 

74,051 

7,611 

15S.613 

97,301 

5,080 

1 

139,939 

305,188 

Other  articles  . .  .Value  £ 

Total  value  of  metals 

.. 

1,898,436 

1.MI2.30U 

Imports    of    Raw    Materials    for    Non-Textile 
Industries  for  Month  ended  30th   November. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

Bark,  Peruvian  . 

Cwt. 

8,788 

8.764 

£ 
28,606 

£ 

20,757 

Lb. 

241,718 

292,455 

34,651 
188,724 

50,000 
359,072 

Cwt. 

17,409 

28,32 1 

Gum  :— 

„ 

3.623 

7,725 

11,853 

23,505 

Luc,  &c 

,. 

8,176 

9,753 

31,398 

44,862 

Gutta-percha  ... 

„ 

2^20 

5.477 

21.032 

66,389 

Hides,  raw : — 
Dry 

,. 

29,482 

:;s,ii.-,:> 

77,953 

91,420 

Wet 

,. 

55,87 1 

41,787 

127,835 

95,956 

,. 

1.111 

1,022 

61,724 

55.5S5 

Manures : — 

Tons 

1,832 

1,838 

16,248 

6,687 

.   Cwt. 

6,942 
36,486 

9.377 
46,854 

35,925 
41,068 

51,799 

59,674 

Tons 

2,907 

2,247 

31,379 

23,782 

„ 

15,635 

is,. -lit 

74,169 

90,378 

Pulp  of  wood  . . . 

„ 

8,544 

13,653 

53,571 

70,132 

Cwt. 

114,600 

92,869 

24,221 

22,356 

Tallow  and  stearin      „ 

74,471 

64,828 

99,785 

83,180 

Barrels 

2,660 

8,427 

2,026 

7,455 

Wood  :— 

Loads 

178,707 

ls2.:i.-,n 

521,098 

398,201 

Tons 

153,980 

11,952 

3,420 

430,876 
13,499 
3,892 

1,176,095 
65,206 
80,167 

940,021 

61,726 

34,93S 

Other  articles 

Value  £ 


.. 

1,109,641 

SS1.919 

Total  value 

•• 

3,853,895 

3,530,514 

Besides  the  above,  drafts  [0  the  value  of  68,8772.  were  imported, 
as  against  65,347?.  in  November  1889. 
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Imports  of  Chemicals  and  Dyestuffs  fob  Month 
ended  30th   November. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

£ 

£ 

1,958 

4,27:. 

3.015 

3,327 

Bark  (tanners,  Ac.)    „ 

20,832 

22,764 

0,801 

6,484 

72,22 1 

49,254 

15,446 

12,837 

147,303 

119,170 

1.084 

437 

6,819 

2,984 

Cutoh  ami  gambier  Tons 

1,715 

8,069 

47,553 

73,239 

Dyes  :— 

•• 

•• 

31,097 

23,862 

13,985 

29,942 

960 

727 

1,137 

957 

13,227 

14,602 

880 
74,608 

1,648 

77,780 

852 
32,393 

2,271 

Nitrate  of  soda....      „ 

31,682 

Nitrate  of  potash  .      „ 

25,487 

22,210 

23,305 

20,677 

939 

1,028 

14,846 

19.00S 

Other  articles. . .  Value  £ 

•• 

131,307 

97,064 

Total  value  of  chemicals 

492,902 

458,182 

Exports  of  Metalb  (other  than  Machinery)  for 
Month  ended  30th  November. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

£ 

£ 

12,702 

8,699 

50,342 

41,780 

Copper  :— 

Unwrought 

80,410 

76,926 

184,078 

243,360 

10,491 

20,137 

130,081 

74,937 

Mixed  metal 

38,941 

23,169 

99,408 

71,600 

200,995 

218,557 

•  • 

107,027 

110,817 

375,199 

299,477 

2,843,248 

2,519,518 

3, 12.8 

4,174 

50,658 

01,992 

Plated  wares...  Value  £ 

" 

46,354 

39,088 

Telegraph  wires .. .      „ 

113,300 

246,378 

8,100 

10,510 

39,561 

52,423 

8,599 

10,180 

8,660 

11,143 

Other  articles  . .  Value  £ 

•• 

98,010 

91,737 

•• 

•• 

4,032,840 

3,783,990 

KxroRTs  of  Drugs  and  Chemicals  for   Month    ended 
30th  November. 


Articles. 


Alkali Cwt. 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Medicines Value£ 

Other  articles 

Total  value 


Quantities. 


1889. 


1890. 


Values. 


1890. 


594,722 

131,834 
24,922 


641,363 

101,858 

io,:i:to 


£ 
156.796 

48,122 

159.253 

90,045 

255,135 


£ 

225.517 

17,680 

117,859 

8 1,27:', 
279,072 


709,350  ;      754,401 


Exports  of  Miscellaneous  Articles  for  Month 
ended  30th  November. 


Articles. 


Quantities. 


1.889. 


1890. 


Gunpowder Lb. 

Military  stores..  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware  ...        „ 

Stoneware , 

Glass:— 
Plate Sq.Ft. 

Flint Cwt. 

Bottles „ 

Other  kinds 

Leather  :— 
Unwrought 

Wrought Value  £ 

Seed  oil Tons 

Floor  cloth Sq.  Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 

Total  value 


1.917,8119 


49,862 


B75,800 


1,276,800 


47,295 


Values. 


1889.  1890, 


£ 

28,879 

8 1,330 
23,927 
99,741 
99,023 
133,956 
195.890 


19,833 

388,212 

22l,7:i5 

21,239 

10,759 

8.738 

20,855 

83.921 

73.011 

39,067 

21.231 

15,202 

18,078 

15,209 

5.911 
1,326,300 

92,389 

5,213 

41,951 


0.395 
1,120,000 


7.8.410 
4,401 


127,633 

33,952 
133,183 

03.039 

135,797 

101,91.-, 

41,948 

47,270 


8,082,509 


£ 
17,779 

91,813 

25,881 
102,027 

96,992 
113,719 
177,318 

18.358 

12.008 
23,105 
33,852 
12,990 

115,902 
80,815 

141,907 
53,483 

123,083 

132,326 
33,236 
46,205 


2,915,377 
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iftontftlp  patent  Hist* 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

18,596.  E.  J.  Hardy.  Improvements  in  the  production 
of  cold  and  ice,  and  in  apparatus  therefor.     November  18. 

18,751.  O.  Schulz.  Improvements  in  continuous  eva- 
porating apparatus.    Complete  Specification.    November  20. 

19,071.  0.  Imray. — From  A.  Bergh,  Denmark.  A 
method  and  apparatus  for  subjecting  liquids  having  sub- 
stances suspended  in  them  to  centrifugal  action,  whereby 
they  are  brought  into  contact  only  with  sterilised  or  with 
other  air,  with  which  they  are  to  be  saturated.  Novem- 
ber 24, 

19,110.  J.A.Morrell.  Improved  methods  of  and  apparatus 
for  evaporating  and  concentrating  solutions.  Complete 
Specification.     November  25. 

19,199.  J.  Kent.  An  improvement  in  thermometers. 
November  25. 

19,550.  J.  Kirkaldy  Improvements  in  apparatus  for 
beating  and  evaporating  liquids.     December  1. 

19,587.  F.  Soxhlet.  A  method  of  closing  bottles  suitable 
for  sterilised  liquids.     Complete  Specification.     December  1. 

19,667.  C.  C.  Leathers.— From  W.  Radam,  United 
Slates.  New  or  improced  retort  for  the  manufacture  of 
patent  medicines.     Complete  Specification.     December  2. 

19,736.  A.  Hart.  Improvements  in  or  relating  to  vessels 
and  appliances  for  boiling,  infusing,  steaming,  washing,  and 
bleaching  purposes.     Complete  Specification.      December  3. 

19,835.  H.  J.  Allison.— From  The  National  Salt  and 
Chemical  Co.,  United  States.  Improved  apparatus  for  the 
vaporisation  of  liquids.  Complete  Specification.  Decem- 
ber 5. 

19,979.  J.  Cox.  An  improved  apparatus  for  storing  and 
discharging  liquid  and  compressed  gases.     December  8. 

19,981.  H.  Cotton.  Improvements  in  the  construction 
of  mills  for  grinding  flint  stone,  bone,  glaze,  and  other  like 
substances.     December  8. 

20.095.  H.  Roeske.  Improvements  in  apparatus  for  the 
filtration  of  liquids.     Complete  Specification.     December  9. 

20,133.  S.  Rushton,  E.  Blades,  and  W.  Holden.  An 
improved  grinding  or  crushing  mill  for-  pulverising  or 
reducing  salt.     December  10. 

20,166.  F.  M.  Robertson.  Improvements  in  the  process 
of  and  apparatus  for  evaporating  and  drying.    December  10. 

20,309.  E.  C.  C.  Baly.  Au  improvement  in  mercury 
vacuum  pumps.     December  12. 

20,348.     E.    Cohn.      Improvements   in    and   relating    to 

sterilising  apparatus.    Complete  Specification.    December  13. 

20,351.  W.Dewar.  An  improved  condenser.    December  13. 

Complete  Specifications  Accepted.* 
1889. 

1 9.096.  T.  Williams,  Means  and  appliances  for  produc- 
tion "f  pure  carbonic  oxide  gas.     December  3. 

20,049.  1).  Herman.  Apparatus  for  concentrating  solutions 
and  diving  substances.      December  10. 


1890. 

606.  J.  Brock  and  T.  Miuton.    Filter  presses.   December  3. 

1212.  1!.  A.  Kemp.  Apparatus  fur  containing  material 
for  absorbing  moisture.     November  2(1. 

1918.  11.  YV.  Deacon  and  V.  ( '.  Driffield.  Apparatus  for 
separating  liquids  from  solids.      December  10. 

2055.  B.  J.  B.  Mills.— From  A.  Siegle.  Apparatus  for 
heating  liquid  and  gaseous  bodies.     December  10. 

2207.  W.  Scollav.  Means  for  regulating  admission  of 
gas  and  air  to  Bunsen  burners.     December  17. 

Tssi;.  y.  Norman  and  H.  T.  Simpson.  Improvement-  in 
furnaces  to  promote  combustion.      December  17. 

8295.  B.  Versen.  Production  of  refractory  linings  for 
converter  bottoms,  and  apparatus  therefor.     December  10. 

17,718.  H.  H.  Lake.— From  E.  Bolton.  Distilling  and 
condensing  apparatus.     December  10. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

18,488.  K.  E.  Slade.  Improvements  in  fire  -  lighters. 
November  17. 

18,618.  T.  A.  Greene  and  C.  M  Walker.  Improve- 
ments in  gas-lighting.      November  18. 

18.639.  P.  S.  Hyslop.  Apparatus  for  utilising  liquid  fuel 
for  the  production  of  motive  power  for  heat  motors. 
November  18. 

18.640.  P.  S.  Hjslop.  Apparatus  for  producing  and 
storing  under  pressure  combustion  gases  from  solid  fuel  for 
use  as  motive  power  in  heat  motors.     November  18. 

18,681.  E.  J.  Duff.  Improvements  in  the  manufacture  of 
gas  from  oils  and  water  vapour.     November  19. 

18,825.  J.  Staincliffe.  Improved  means  for  charging  and 
discharging  retorts  employed  in  the  manufacture  of  gas. 
November  2 1 . 

18.871.  H.  Williams,  of  The  Illuminating,  Heating,  and 
Power  Gas  Company,  Limited.  Improvements  in  the 
method  of  and  in  apparatus  for  burning  gas  for  heating  ami 
steam  generating  purposes.     November  21. 

18.872.  H.  Williams,  of  The  Illuminating,  Heating,  and 
Power  Gas  Company,  Limited.  Improvements  in  gas 
generating  apparatus.     November  21. 

18,949.  J.  Raines,  jun.,  and  G.  Raines.  An  improved 
fire-lighter.     November  22. 

18,991.  R.  F.  Strong.  Au  improved  smokeless  fuel. 
November  22. 

19,067.  S.  Clarke.  Improvements  in  the  manufacture  of 
night-lights.     November  24. 

19,219.  H.  C.  Bull.  Improvements  in  and  connected 
with  the  manufacture  of  combustible  gases  from  coal  and 
analogous  substances,  and  in  and  connected  with  the 
production  of  sulphate  of  ammonia  from  the  product  of  the 
process  of  manufacture.     November  26. 

19,501.  F.J.Jones.  Improvements  in  the  manufacture 
of  coke,  in  obtaining  by  -  products  therefrom,  and  in 
apparatus  used  therefor.     November  29. 

19,543.  J.  Wilson,  jun.  Improvements  in  the  consump- 
tion of  smoke.     December  1. 

19, 553.  V.  B.  Lewes  and  W.  W.  Staveley.  Improvements 
in  the  manufacture  or  production  of  illuminating  gases. 
December  1. 

19.732.  W.  C.  Owston.  Improvements  relating  to  the 
purification  of  smoke,  'and  the  collection  of  by-products 
therefrom.     December  3. 

19,761.  T.  Proud.  An  improvement  in  wooden  grids  for 
gas  purifiers.     December  4. 

19,888.  J.  Love.  Improvements  in  and  relating  to  the 
manufacture  of  gas,  anil  to  apparatus  therefor.    December  5. 
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19,963.  A.  Vimard.  Producing  and  supplying  gas  for 
lighting  and  motive  power,  and  apparatus  therefor.  Decem- 
ber 6. 

20,002.  A.  Dauber.  A  gas  generator.  Compute  Specifi- 
cation.     December  8. 

20,030.  L.  Van  Vcstraut.  Improvements  in  apparatus 
for  charging  inclined  gas  retorts.     December  9. 

20,033.  T.  S.  Forster.  The  economising  of  fuel.  Decem- 
ber '.i. 

20,058.  J.  Turner.  An  improved  method  of  conversion 
or  treatment  of  small  coal,  smudge,  shale,  and  other  organic 
matter  and  refuse,  and  the  apparatus  therefor.    December  9. 


Complete  Specifications  Accepted. 
1890. 

1349.  W.  L.  Wise. — From  E.  Solvay  ami  L.  Semet. 
Gasification  of  fuels  and  apparatus  therefor.     December  :'>. 

9956.  R.  Kennedy.    Heating  by  electricity.     Decembers. 

17,000.  J.  J.  Thomas.  Coal-gas  generating  apparatus. 
December  3. 

17,154.  B.  F.  Field.  An  artificial  fuel  and  the  method 
of  manufacturing  the  same.     December  3. 

17,4GG.  H.  H.  Lake— From  The  Standard  Coal  and  Fuel 
Co.     A  compound  for  treating  fuel.     December  10. 

17,170.  H.  H.  Lake.— From  The  Standard  Coal  and  Fuel 
Co.     A  compound  for  treating  fuel.     December  lo. 

17. 1  St.  II.  H.  Lake. — From  The  Standard  Coal  and  Fuel 
Co.      A  compound  for  treating  fuel.     December  10. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Applications. 

19,502.  A.  M.  Clark.— From  The  Gewerkschaft  Messel, 
Germany.  Production  from  mineral  oils  of  sulphouic  acids 
and  sulphoncs,  and  the  manufacture  of  a  new  product  for 
treating  gelatinous  matters  with  sulphonic  acid.  Novem- 
ber 29. 

19,943.  W.  W.Staveley.  Improvements  in  the  production 
of  hydrocarbons  of  the  aromatic  series  from  blast-furnace, 
coke-oven,  or  coal-tar  oils,  or  from  crude  phenols  or  pheno- 
loid  oils  or  compounds  ( such  as  arc  obtained  from  these 
oils).     December  G. 


IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

18.526.  J.  Iruray. — From  La  Societe  L.  D.  Huguenin 
ami  Cie.,  Switzerland.  Manufacture  of  colouring  matters 
obtained  by  the  action  of  amines  of  the  fatty  scries  upon 
gallocv-anine.     Complete  Specification.     November  17. 

18.527.  O.  Imray. — From  the  Firm  J.  Curtius.  Germany. 
Process  and  apparatus  for  the  manufacture  of  ultramarine. 
November  17. 

18,623.  H.  H.  Lake. — From  Wirtli  and  Co..  agents  for 
A.  Leonhardt  and  Co.,  Germany.  Improvements  in  the 
manufacture  of  colouring  matter-.      November  IS. 

18,637.  B.  Willoox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  of  new 
anthraquinone  dye-stuffs.     November  is. 


IS, 729.  IS.  Willcox. —  From  The  Farbenfabriken  vormals 
F.  Haver  and  Co.,  Germany.  The  manufacture  of  new 
derivatives  of  anthraquinone.     November  19. 

19, Old.  A.  F.  Delacroix.  The  improvement  of  lactic  acid 
and  its  salts  in  the  application  of  colouring  matters. 
.November  24. 

19,005.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany. 
The  production  of  sulphonated  thionines,  and  dyestuffs 
therefrom.     November  24. 

19,167.  J.Y.Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
of  sulpho-aeids  of  a  red  basic  naphthalene  dye-tuff. 
November  25. 

19.330.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany. 
The  preparation  of  colouring  matters  with  grainma-umido- 
naphtholsulphonic  acid.     November  27. 

20,252.  II.  II.  Lake. — From  Wirtli  and  Co.,  agents  for 
A.  Leonhardt  ami  Co.,  Germany.  Improvements  in  the 
manufacture  of  chemical  compounds.     December  10. 


Complete  Specifications  Accepted. 

1890. 

569.  A.  Kern  and  F.  Sandoz.  Blue  colouring  matters. 
December  17. 

1579.  J.  Imray.— From  La  S&ciete  Anonyme  des  Matieres 
Colorantes  et  Produits  Chimiques  deSt.  Denis,  A.  F.  Poirrier 
and  D.  A.  Rosenstiehl.  Manufacture  of  a/o- amines  by 
reduction  of  a/o-colouring  matters  derived  from  uitramincs. 
December  3. 

1699.  O.  Imray. — From  The  Far'nwerke  vormals  Meister, 
Lucius,  and  Bruning.  Manufacture  of  colouring  matter  of 
the  induline  scries,  soluble  in  water.      December  8. 

1808.  O.  Imray. — -From  The  Society  of  Chemical  Industry, 
Basle.  Production  of  yellow  basic  colouring  matter. 
November  26. 

1811.  R.  Holliday.  Manufacture  of  colouring  matters. 
December  10. 

1812.  R.  Holliday.  Manufacture  of  colouring  matters, 
and  dyeing  or  printing  fibres  therewith.     December  10. 

1874.  .1.  Imray. — From  La  Societe  Anonyme  des  Matieres 
Colorantes  et  Produits  Chimiques  de  St.  Denis,  and 
Dr.  Chapuis.  Production  of  soluble  blue  colouring  matters 
of  the  induline  class.      December  17. 

2499.  H.  H.  Lake.— From  K.  Oebler.  Manufacture  of 
soluble  blue  cotton  dyestuff.      December  3. 


V.— TEXTILKS,  COTTON,  WOOL,  SILK,  Ktc. 


Applications. 


the 


of 


18,585.    J.    Davidson.    Improvements    i 
application  of  thistle  down.     November  18. 

18,955.  J.    Palmer.      Improvement    in    the  treatment 
resinous  or  gummy  fibre-.      November  22. 

19,252.  C.  1>.  Abel.  -  From  the  Firm  of  Philips  and 
Math.'e,  Germany.  Process  for  cleansing  or  purifying 
woollen  fabric-.     November  26. 

20,257.  A.  II.  Briggs.  An  improved  method  of  and 
apparatus  for  scouring,  drying,  and  stretching  mohair, 
alpaca,  and  such  like  warps  and  yarns.     December  12. 

2o,2G7.  A.  Ambler,  S.  Ambhr.  ami  F.  Ambler,  Im- 
provements in  cleansing,  treating,  or  washing  wool  and  like 
animal  fibres,  and  in  apparatus  employed  therein,  Decem- 
ber 12. 

20,334.  D.  Harnett.  Improvements  in  apparatus  for 
treating  textile  vegetable  substances  to  obtain  fibres  there- 
from.    December  13. 
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Complete  Specification  Accepted. 
1890. 

1-161.  J.  Smith,  I.   Smith,  and  J.  Smith.    Method  and 

apparatus  for  scouring  wool  anil  other  fibres.    November  2d. 


VI.— DYEING,  CALICO  PRINTING,  TAPER 
STAINING,  and  BLEACHING. 

Applications. 

18,700.  J.  B.  Whiteley,  E.  "Whiteley,  A.  Armituge,  and 
W.  Cleland.  Improvements  in  the  method  of  and  apparatus 
for  dyeing  wool,  cotton  and  other  fibre,  and  also  "  tops  "  and 
slivers  of  fibre.     November  19. 

19,158.  P.  J.  Grandsire.  Improvements  in  machines  for 
dyeing  skeins  or  hanks.     November  25. 

20,274.  E.  Knecht.  An  improved  method  of  mordanting 
mixed  goods  of  cotton  and  wool.     December  12. 


Complete  Specifications  Accepted. 
1890. 

1062.  S.  Knowles  and  .1.  Knowles.  Production  of  azo 
colours  upon  cotton  or  other  vegetable  fibres  in  the  piece, 
and  apparatus  therefor.     November  26. 

1607.  .1.  Smith,  I.  Smith,  and  J.  Smith.  Method  and 
apparatus  for  mordanting  and  dyeing  wool,  cotton,  and 
other  fibre,  and  for  separating  animal  from  vegetable  fibre. 
December  17. 

1812.  R.  Holliday.     See  Class  IV. 

1813.  R.  Holliday.     Dyeing  textile  fibres.     December  10. 
2-111.  T.  Ingham.     Dyeing  cotton.     December  17. 
17,872.  T.  Salzmann.     Production  of  dyed   cotton  yarns 

and  threads.     December  10. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

18,835.  J.  Simpson.  Improvements  in  the  manufacture 
of  caustic  soda,  with  the  recovery  of  reagents  employed  for 
repeated  use.     November  21. 

18,990.  J.  Greenwood.  Improvements  in  the  manufac- 
ture or  production  of  chlorine  and  caustic  soda,  and  in 
apparatus  therefor.     November  22. 

19,089.  G.  E.  Davis  and  A.  R.  Davis.  Improvements  in 
apparatus  for  the  manufacture  of  sulphate  of  ammonia. 
November  25. 

19,121.  T.  Needham.  Improvements  in  the  packing  or 
putting  up  of  chloride  of  lime  and  other  substances.  Com- 
plete Specification.     November  25. 

19,316.  J.  C.  Richardson.  Improvements  in  chloridisiug 
lime.     November  27. 

19,390.  M.  N.  d'Andria.  Improvements  in  the  manu- 
facture of  ammonium  chloride  and  calcium  sulphate. 
November  28. 

19,776.  J.  Simpson.  Improvements  in  the  manufacture 
of  chlorine.     December  4. 

19,792.  M.  Netto.  Improvements  relating  to  the  pro- 
duction of  ferrate  of  sodium,  and  to  the  manufacture  of 
caustic  soda  therefrom.     December  4. 

19,815.  F.  M.  Lyte  and  O.  .1.  Steinhart.  Improvements 
in  the  production  of  chlorine.     December  4. 

20,012.  F.  Kllershausen.  Improvements  in  the  treatment 
of  soda  waste.     December  8. 


Complete  Specifications  Accepted. 
1890. 

448.    F.   M.  Spence,   D.   D.   Spence,   and   A.    Esilmau. 

Manufacture  of  alum.      December  10. 

984.  H.  Grimshaw.  Compound  for  generation  of  carbon 
dioxide.     December  10. 

1016.  F.  Ellershausen.  Manufacture  of  soda  and  potash. 
December  10. 

1524.  G.  Wischin.  Method  of  vaporising  solutions  con- 
taining nitrates  of  manganese,  and  means  for  decomposing 
the  said  nitrates.     December  10. 

5058.  E.  Delplace  and  J.  Delplace.  Manufacture  of 
sulphuric  acid.     December  10. 

6758.  J.  McEwen.  Process  and  apparatus  for  continuous 
generation  of  carbonic  acid  gas  from  a  soluble  carbonate 
aud  an  acid  in  solution.     December  17. 

15,648.  .1.  Leith.  Production  of  sulphydrate  of  calcium 
to  be  used  in  the  manufacture  of  alkali  and  sulphuretted 
hydrogen,  aud  apparatus  therefor.     December  3. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

18,940.  J.  Hartley.  Improvements  in  apparatus  for 
annealing  rolled  plate  glass.     November  22. 

19,340.  H.  It.  Lumley.  Improvements  in  the  manufac- 
ture of  sheet  or  plate  glass  aud  other  glass-ware.  Novem- 
ber 27. 

19,342.  W.  Ambler.  An  improved  method  and  means  to 
be  used  in  the  manufacture  of  glass  bottles.     November  27. 

19,532.  I).  Rylands.  Improvements  in  the  manufacture 
of  hollow  glass  and  other  ware,  and  of  the  caps  for  such 
ware.     December  1. 

19,594.  G.  Bosselier.  Improved  methods  of  preparing 
"  Mosaic "  and  other  slabs,  tiles,  medallions,  and  like 
articles.     December  I. 

19,717.  J.  P.  Bayley.— From  C.  Ulfig,  United  States. 
Improved  method  of  joining  parts  of  glass-ware.  Decem- 
ber 3. 

19,798.  A.  T.  Wedelin.  Improvements  in  furnaces  and 
implements  for  annealing  glass.     December  4. 

20,207.  C.  F.  Bailey.  Improvements  in  or  relating  to 
saggers  used  in  firing  pottery-ware.     December  10. 

20,240.  F.  E.  Grant.  A  process  relating  to  the  applica- 
tion of  coloured  designs  to  vitreous  surfaces,  and  machinery 
therefor.     December  10. 

Complete  Specifications  Accepted. 
1890. 

1803.  L.  Appert.  Moulding  glass,  aud  apparatus  therefor. 
December  17. 

2626.  C.  Huelser. — From  J.  Kemper.  Producing  opal- 
escent glass  or  enamel  from  a  glass  mixture  containing 
silico-fluorides  of  alkalis  or  compounds  thereof.  Decem- 
ber 17. 

13,436.  F.  C.  Roberts.     Pottery  kilns.     December  17. 

14,983.  ,T.  T.  King. — From  E.  Jones  and  J.  A.  Jones. 
Apparatus  for  manufacture  of  glass-ware.     November  26. 

16,112.  W.  Boulton.  Machinery  for  manufacturing  cups 
and  other  articles  in  pottery-ware.     November  26. 

17,952.  A.  J.  Boult. — From  II.  Thunder.  Manufacture 
of  glass  chains.     December  17. 
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IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

18,518.  .T.Wilson.  An  improved  plaster  called  "  Terra- 
Tinta."     November  17. 

18,603.  T.  Arnold.  Improvements  in  or  relating  to  the 
manufacture  of  cement,  and  the  means  employed  therefor. 
November  18. 

18,732.  A.  Cajot.  Improvements  in  apparatus  for  the 
enriching  of  phosphate  of  lime,  and  of  phosphated  chalks 
for  the  preparation  of  cements,  marls,  and  starches,  and  for 
similar  purposes.     Complete  Specification.     November  19. 

18,774.  J.  T.  Welch  and  W.  J.  Owen.  Improvements  in 
the  utilisation  of  granite  and  other  kindred  rocks  in  the 
manufacture  of  bricks,  tiles,  and  other  articles.  Novem- 
ber 20. 

18,899.  L.  C.  Delahaye.  An  improved  method  of  enriching 
phosphated  chalk  and  other  calcareous  phosphates. 
November  2 1 . 

18,924.  A.  F.  E.  tie  St.  Dalmas.  Improvements  in  and 
relating  to  paving  blocks.  Complete  Specification.  Novem- 
ber 21. 

is, 992.  W.  Smartt.  Improvements  in  the  process  of 
drying  or  burning  bricks,  pipes,  tiles,  and  other  goods  in 
clamps,  kilns,  and  other  works,  and  in  apparatus  for  effecting 
the  same.     November  22. 


Complete  Specifications  Accepted. 

1889. 

20,303.  C.  Smith.— From  G.  P.  V.  Nielsen.  Artificial 
asphalt.     December  17. 

1890. 

2371  and  2371a.  C.  II.  Edwards.  Manufacture  of  certain 
bricks  and  fireclay  substitutes.     December  10. 

7107.  J.  P.  Bayly. — From  P.  Arnold.  Paving  blocks. 
December  10. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

18,508.  J.  Johnson.  —  From  J.  W.  Langley,  United 
States.  Improvements  in  aluminium  alloys,  and  in  the 
manufacture  thereof.     November  17. 

is, .",46.  F.  H.  Molesworth.  Improvements  in  the  con- 
struction of  rotary  furnaces  for  the  calcination  of  sulphide 
and  other  ores.     Complete  Specification.     November  17. 

18,004.  L.  L.  Bunion.  Improvements  in  compound  gold 
wire.     Complete  Specification.     November  IS. 

18,605.  L.  L.  Bunion.  Improvements  in  compound 
hollow  metal  ingots  and  wire.     November  18. 

18,036.  R.  Haddan. — From  G.  Conkling,  United  States. 
A  new  or  improved  process  for  concentrating  iron  ore. 
Complete  Specification.     November  18. 

18.673.  A.  J.  Spiller.  Improvements  in  bronzing  brass 
and  other  alloys.     November  18. 

is, 718.  1).  Jenkins.  Improvements  in  machinery  or 
apparatus  to  be  employed  in  coating  metal  sheets  or  plates 
\\ith  tin  or  other  metal  or  alloy.     November  19. 

18,726.  M.  R.  Garcia.  Improvements  in  the  method  and 
process  for  the  recovery  of  tin  from  tinned  plate  and  other 
sources.     Complete  Specification.     November  19. 

18,869.  A.  Gutensohn.  An  unproved  method  of  and 
process  for  annealing  metal  plates  and  sheets,  and  apparatus 
for  use  in  the  same,  and  for  other  purposes.     November 21. 


18,898.  T.  D.  Nicholls  and  The  Cape  Copper  Company, 

Limited.  An  improved  method  of  extracting  copper  from 
mis  or  compounds  containing  the  same.     November  21. 

18,900.  A.  Coehn.  An  improved  method  of  producing 
castings  of  aluminium  or  its  alloys.     November  21. 

18,915.  W.  P.  Thompson.— From  C.  H.  Land,  United 
States.  Improvements  in  or  appertaining  to  the  manufacture 
of  compound  aluminium  plates.  Complete  Specification. 
November  2 1 . 

18.932.  R.  Starke  and  W.  l'aterson.  Improvements  in  the 
extraction  of  metals  from  ore.     November  22. 

18.933.  R.  Starke  and W.  l'aterson.  Improvements  in  the 
extraction  of  metals  from  ore.     November  22. 

18.934.  W.  Paterson  and  R.Starke.  Improvements  in  the 
extraction  of  metals  from  ore.     November  22. 

19.163.  H.  W.  Lash  and  J.  Johnson.  Improvements  in 
the  reduction  of  ores.  Complete  Specification.   November  25. 

19.164.  J.  Johnson.  Improvements  in  the  reduction  of 
ores.     Complete  Specification.    November  25. 

19.179.  J.  C.  Bayles.  Improvements  in  the  art  of  uniting 
iron  or  steel  plates  or  sheets  by  welded  joints.  Complete 
Specification.     November  25. 

19.180.  J.  C.  Bayles.  Improvements  in  the  method  of 
and  apparatus  for  welding  together  the  meeting  edges  of 
iron  or  steel  sheets  or  plates.  Complete  Specification. 
November  25. 

19.181.  J.  B.  Hannay.  An  improved  process  and 
apparatus  for  extracting  gold  from  minerals  containing  it. 
November  25. 

19,572.  W.  1'.  Hopkins.  Improvements  in  manufacturing 
iron.     Complete  Specification.     December  1. 

19.046.  T.  Smith  and  J.  B.  Hamond.  Improvements  in 
the  process  and  in  apparatus  for  manufacturing  metallic 
cement.     December  2. 

19,707.  L.  Joret.  Improvements  in  means  for  stopping 
tapping  holes  of  cupolas  and  blast  furnaces,  especially  those 
used  for  "  ferromanganese  "  and  "Spiegel."     December  3. 

19,734.  J.  Y.  Johnson. — From  A.  Imbert  and  G.  Juillien, 
France.  Improvements  in  the  manufacture  of  iron  and  other 
metals,  and  apparatus  therefor.     December  3. 

19,750.  G.  W.  Hart.  Reducing  haloid  mineral  ores,  and 
obtaining  metals,  oxides,  and  carbonates  therefrom. 
December  4. 

19,875.  R.  Nahnsen.  Improvements  in  the  extraction  of 
gold,  silver,  copper,  and  other  metals  from  ores  or  substances 
containing  the  same.     December  5. 

19,910.  J.  Ileydon.  Improvement-  in  the  means  and 
apparatus  for  making  the  moulds  in  which  metals  are  to  be 
cast.     December  6. 

19,940.  W.  1).  JJohm.  Improvements  in  the  extraction  of 
gold  and  silver.      December  6. 

211,100.  T.  C.  Sanderson.  Improvements  in  smelting  ores 
of  antimony,  and  in  furnaces  and  crucibles  therefor. 
December  10. 

20,393.  II.  C.  S.  Dyer.  Improvements  in  the  manufacture 
of  steel.     December  13. 


Complete  Specifications  Acceited. 

1889. 

19,687.  T.  'league.  Treatment  of  tin  refuse  or  slag. 
December  3. 

20,181.  T.  Young.  Treating  ore-  to  obtain  precious 
metals,  and  apparatus  therefor.      December  10. 

20,264.  A.  Gutensohn.  Annealing  metal  plates  and 
sheets.     November  26. 

20,380.  J.  E.  Bott.  Manufacture  of  compound  armour 
plates.      December  17. 

20,587.  J.  Lvsaght.  Galvanising  apparatus.  Novem- 
ber 26. 
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1890. 

213.  J.  Mackintire.  Manufacture  of  steel  and  iron. 
December  10. 

316.  J.  E.  Chaster.  Extraction  of  metals  from  ore. 
December  10. 

560.  T.Twynani.     Manufacture  of  copper.    December  10. 

859.  W.White.   Production  of  aluminium.   November26. 

1053.  H.  Grimshaw.  Recovery  of  zinc  from  galvanised 
iron  and  steel.     December  3. 

1443.  J.  T.  King. — From  C.  Adams.  Reduction  of 
metallic  ores,  andapparatus  therefor.     December  3. 

1522.  T.  H.  Johns.  Apparatus  for  coating  hoop  iron 
with  tin  or  terne  metal.     December  17. 

1624.  A.  H.  Holdich.  Stopper  or  valve  for  controlling 
the  How  of  steel  from  the  ladle  or  reservoir  used  in  steel 
works.     December  3. 

2390.  J.  Buchanan,  jun.  Precipitating  gold  or  silver  in 
the  process  of  extraction.     December  10. 

5407.  it.  Lumaghi.  Apparatus  for  reduction  of  argen- 
tiferous or  other  zinc  ores.     November  26. 

5847.  C.Wood.  Process  and  apparatus  for  manufactur- 
ing fibrous  material  from  slag  or  other  vitreous  substances. 
November  26. 

8295.  B.  Versen.     See  Class  I. 

8572.  T.  L.  Thomas  and  J.  B.  Ilillman.  Process  and 
appliances  for  galvanising  metals. 

14,053.  F.  A.  Herbertz.  Smelting  furnaces.  December  17. 

16,060.  L.  Grabau.  Obtaining  metallic  sodium.  De- 
cember 3. 

17,613.  P.  M.  Justice. — From  J.  Meyer.  Manufacture 
of  steel  and  ingot  iron.     December  10. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

18,491.  R.  Kennedy.  Improvements  in  dynamo  electric 
machine?.     Complete  Specification.     November  17. 

]s,r>23.  H.  Zerener.  Improvements  in  apparatus  for 
heating,  welding,  melting  or  gasifying  solid  bodies  by 
electricity.     November  17. 

18,625.  H.  H.  Lake. — From  H.  Lemp,  United  States. 
Improvements  in  and  relating  to  apparatus  for  use  in  electric 
welding,  forging,  and  other  metal-working  operations. 
Complete  Specification.     November  18- 

18,631.  H.  H.  Lake. — From  E.  Thomson,  United  States. 
Improvements  relating  to  the  welding  of  metals  by  electricity. 
Complete  Specification.     November  18. 

18,661.  J.  T.  Niblett.  Improvements  in  the  construction 
of  plates  for  secondary  batteries.     November  18. 

18,896.  A.  S.  Elmore.  Improvements  in  the  process  ami 
apparatus  for  manufacturing  copper  tubes,  sheets,  strips, 
and  wires  by  electrolysis.  Complete  Specification.  Novem- 
ber 2 1 . 

19,052.  M.  N.  Mallison.  Improved  combination  of  in- 
gredients constituting  a  compound  as  an  illuminating 
medium  for  electric  incandescent  lamps.     November  24. 

19,155.  H.  H.  Lake.— From  G.  E.  Hatch,  United  States. 
Improvements  in  electrical  storage  batteries  or  accumulators. 
Complete  Specification.     November  25. 

19,162.  M.  W.  Dewey.  Improvements  in  methods  of 
electric  welding  and  metal  working.  Complete  Specification. 
November  25. 

19,203.  L.  Hausmann.  Improvements  in  the  manufacture 
of  thin  metal  tubes  by  electrolysis.     November  25. 

19,344.  E.  Placet  and  J.  Bonnet.  Improvements  in 
electrolysis  iii  general,  and  particularly  in  electrolysis  of 
metals.     November  27. 


19,423.  E.  A.  Dueretet.  Improvements  in  apparatus  for 
the  electrolytic  production  of  gases.     November  28. 

19,650.  Siemens  Bros,  and  Co.,  Lim. — From  Siemens  and 
Halske,  Germany.  Improvements  in  the  distribution  of 
electricity  through  accumulator  batteries.     December  2. 

19,942.  W.  P.  Thompson. — From  F.  Marse,  Germany. 
Improvements  in  galvanic  batteries,  anil  in  the  electro- 
chemical formation  of  chlorine  and  chlorine-compounds 
applicable  for  such  batteries  and  other  purposes.  Complete 
Specification.     December  6. 

20,102.  A.  S.  Baxendale.  An  improvement  in  dynamo- 
electric  and  electro-dynamic  machines.     December  9. 

20,111.  H.  H.  Lake.— From  I.  L.  Roberts  and  T.  II. 
MeGraw,  United  States.  Improvements  in  apparatus  for  use 
in  the  electrolytic  decomposition  of  metallic  salts.  Complete 
Specification.     December  9. 

20.126.  C.  E.  Dutton,  jun.  Improvements  in  galvanic 
batteries.     Complete  Specification.     December  10. 

20,193.  The  Electrical  Inventions  Co.,  Lim.,  and  E. 
Andreoli.  Improvements  in  or  relating  to  the  electro- 
chemical extraction  of  gold,  silver,  and  other  precious  metals 
from  ther  ores.     Complete  Specification.     December  10. 

20,401.  E.  Andreoli.  Improvements  in  the  electrolysis  of 
chloride  and  other  solutions.  Complete  Specification. 
December  13. 

Complete  Specifications  Accepted. 
1889. 

19,813.  H.  Werndley  and  H.  Foster.  Heating,  melting, 
and  working  metals,  alloys,  and  metalloids,  by  electricity  j 
and  apparatus  therefor.     November  26. 

1890. 

488.  M.  Sappey.     Primary  batteries.     December  17. 

8933.  G.  H.  Felt.  Method  and  apparatus  for  depositing 
metals  electrically.     December  10. 

9956.  R.  Kennedy.     See  Class  II. 

16,522.  G.  D.  Burton.  Method  and  apparatus  for 
working  metals  by  electricity.     November  26. 

16,571.  C.  W.  Kennedy  and  II.  Groswith.  Secondary 
batteries.     November  26. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 
Applications. 

18,801.  C.  Billing.  Improvements  in  or  appertaining  to 
the  manufacture  of  soap.     November  20. 

19,066.  C.  F.  Leake,  H.  W.  Godfrey,  and  C.  K.  Lucas. 
Improved  process  for  oxidising  linseed  and  other  oils. 
November  24. 

19,070.  O.  Imray. — From  the  Firm  of  C.  Spiegel,  Russia. 
Process  and  apparatus  for  the  production  of  castor  oil. 
November  24. 

19,382.  J.  Taylor.  Improvements  in  the  treatment  of 
soapmakers'  waste  lyes  for  the  recovery  of  glycerin  and 
other  substances.     November  28. 

19,960.  P.  Wild.  Process  and  apparatus  for  smelting 
margarine,  tallow,  or  other  crude  fatty  substances  by  means 
of  hot  air.     Complete  Specification.     December  6. 

20,164.  D.  Clarke.  Clarke's  improved  method  for  manu- 
facturing chemical  detergents.     December  10. 

Complete  Specifications  Accepted. 
1889. 
13,700.  C.  Billing.     Manufacture  of  soap.     December  3. 
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1890. 

1109.  H.  Noerdlinger.  Obtaining  valuable  products  from 
press  and  extraction  residues  of  oil  manufacture.  Decem- 
ber 3. 

1652.  B.  D.  Barnett.  Extracting  oil  and  grease  from 
cotton  waste,  Sfc.    December  10. 

2446.  A.  and  E.  <les  Cressonnieres.  Manufacture  of 
kni  aded  or  agglomerated  soaps,     December  3, 


XIH.— PAINTS,  PIGMENTS,  VABNI6HES,  and 

RESINS. 

Application-?. 

18,609.  J.  Bond.  Improvements  in  driers.  Complete 
Specification.     November  18. 

19,072.  O.  C.  Stacker.     Improvements  in  the  manufae- 
of  sealing  wax,  blotting  wax,  and  the  like.  November24. 

19,160.  M.  E.  Dejouge.  Improved  anti-corrosive  and 
iinti-fouling  compounds.  Complete  Specification.  No- 
vember 25. 

19,275.  1!-  C.  Anderson.  An  improved  manufacture  of 
paints  or  varnish  for  coating  leather  and  cloth.  November  26. 

19,323.  W.  Smith  aud  W.Elmore.  Improvements  in  the 
manufacture  of  basic  carbonate  of  lead  or  white  lead. 
November  27. 

19,730.  H.  Meier.  An  improved  compound  applicable 
as  paint,  paste,  or  the  like.     December  3. 

19,78-1.  W.  Smith  and  W.  Elmore.  Improvements  in 
the  manufacture  of  basic  carbonate  of  lead  or  white  lead. 
December  4. 

20,115.  A.  F.  St.  George.  An  improved  method  of 
treatment  of  gum-resins  and  resins,  and  manufacturing 
varnishes.     December  10. 

Complete  Specification's  Accepted. 
1889. 

19,910.  J.  E.  Wood.  Manufacture  of  white  pigments, 
chiefly  composed  of  sulphate  of  lead.     November  26. 

20,707.  E.  Milliard.  Manufacture  of  paints  and  var- 
nishes; treatment  of  gums  and  resins  for  same,  anil  for 
preservative  and  decorative  purposes  ;  also  for  preserving 
plates  and  bottoms  of  ships  from  corrosion  and  fouling. 
December  3. 

1890. 

7i".4.  W.  H.  Barnes.  Compositions  to  be  used  as  paints. 
November  26. 

13,719.  E.  Schmal.  Medium  for  use  with  chemical  and 
earth  colours.     December  3. 

15.857.  C.  M.  Higgins.  Printing  or  stamping  inks. 
!  lecember  3. 

15.858.  C.  M.  Higgins.  Printing  or  stamping  inks. 
December  3. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

18,602.  J.  Broadhurst.  An  improved  compound  or  size 
for  fixing  colours  upon  wall  papers  aud  the  like.     Novem- 

1m    I      IS. 

19,211',.  ( '.  L.  Lawrence.  Making  leather  boards,  leather 
board  Boles,  pulp  hoard  and  soles,  upper  leather  and  sole 
leather,  and  sole?  waterproof,     November  26, 


Complete  Specifications  Accepted. 
1890. 

981.   11.   Grimshaw.      Recovery   of  tannin   from   waste 
leather.     November  26. 

17,853.  T.O.Butler.     A  glue  compound.     December  10. 


XV.— AGRICULTURE  and   MANURES. 
Application. 

20,310.  1!.  Stone.     Improvements  in   the  manufacture  of 
artificial  manure.     December  12. 

Complete  Specification  Accepted. 
1890. 
2265.  .1.  l'ipe  and  EL  D.  Andross.    Compound  for  treating 

vims  and  plants  for  prevention  and  destruction  of  phylloxera, 

mildew,  &c,  and  method  <>f  producing  same.    December  17. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 

Application. 

20,181.  H.  Maemillan.     Improvements   in    apparatus   for 
evaporating,  concentrating,  or   distilling  saccharine   liquids 

or  such  like.     December  10. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

1S.540.  J.  C.  Fell. — From  E.  Tiedemanu,  Denmark.  An 
improved  apparatus  for  the  continuous  charging  of  liquids 
with  carbonic  acid  gas.     November  17. 

18,652.  A.  J.  Boult.—  From  H.  Lissagaray,  France. 
Improvements  in  or  relating  to  the  manufacture  of  wine- 
spirit.     November  IS. 

18,708,  J.  Cox.  Improvements  in  brewing  beer.  Novem- 
ber 19. 

18,762.  A.  Blake.  An  improvement  relating  to  fermenta- 
tion of  brewers'  wort.     November  20. 

18,804.  A.  E.  Favre  and  G.  Savonrat.  Improvements  in 
the  treatment  or  application  of  Indian  corn  or  maize  for 
brewing  purposes.     November  20. 

20,073.  R.  Genge  and  Sigmond  Bros.  Improvement* 
relating  to  the  production  of  dry  yeast,  eattle  food,  and 
spirit  from  vegetable  products  containing  starch.  Complete 
Specification.     December  9. 


Complete  Specifications  Accepted. 
1890. 

1809.  H.  T.  Brown,  G.  H.  Morris,  and  E.  R.  Moritz. 
Manufacture    of    amyloins     for     the    treatment    of    beer. 

December  10. 

1996.  J.  1''.  Littleton.  Method  and  apparatus  for  rousing 
beer  anil  mixing  or  blending  wort  or  gyle.      December  In. 

16,951.  H.Bates,  j u 1 1 .  Corn  product  for  brewers'  use, 
and  manufacture  thereof.      December  3. 
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XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

18,627.  J-  ^  •  Gordon.— From  A.  E.  Wright,  Aistralia. 
Improvements  in  trw  preparation  of  milk  for  dietetic  pi-poses. 
November  18. 

18  745-  W.Cole.  Improvements  in  the  manufactre  or 
production  of  butter.     November  19. 

19  168.  E.  Luck,  R.Pott,  and  N.  Pott.  Improvem  its  in 
the  treatment  of  cereals  for  preventing  or  arresting  cbom- 
position,  and  for  preserving  or  improving  the  coi.ition 
thereof.     November  25. 

19  178.  O.  Imray. — Fron  The  Mosquera  Julia  Foe  Co., 
United  States.  Improvemets  in  the  manufacture  of  psin 
and  peptonised  food  protiots.  Complete  Specifition. 
November  25. 

B. — Sanita-  Chemistry. 

18  9S3.  W.  E.  Adney.  Injbvements  in  the  puliation 
nf  scwi'e  and  other  waste  liqrs,  and  in  the  reccry  of 
;„nmollS  therefrom.     Novemb22. 

19  628.  R.  S.  Brownlow.  provements  in  aaratus 
for  tnetteatment  of  sewage,  p<  of  which  are  al  appli- 
cable to  apparatus  for  purify  water  for  manicuring 
and  othi  purposes.     Decemb, 

19  761.  W.  H.  Mellor.  Imf  jments  in  dest-'tors  or 
furnace!  for  burning  towns'  ref      December  4. 

19  9ff.  R-  Cunliffe  and  E  i'ow.  Iaipro\ -lents  in 
the  method  of  and  apparatus  for  ninglnwns'.ianghter- 
house,  L.l  other  refuse  or  sub»ta.ti  or  auterial  Decem- 
ber 8.  ' 

Complete  SPEciFiciTi!icCEi>nD, 

A.  —Chemistry  ohSi 

1889.    ^ 

i  o  ftft"  H  Barotte.    Process  ami  uattsr  production 
of  dr'y  extract  of  coffee.     December 


... 


is 

19o    .1   H.  Hooker.    An  alirentarvvuvbcember  3. 
jt  11   Grimshaw.    Produokg  infAons  ,  &c.  free 
froJtannin.    November  26.  J 

„„,,,  H  A.  Snellhig.  ritatinghopsblendmg 
sam°e  for  infusion  together  «h  t»  ^oa,  &, 
December  10. 

1R,62  G.  F.  Redfern.— %b  E.  bcnnfi  A 
Senechong.  Preservation  of  kead,  ^-naratus 
therefor.     December  10. 

1-  "45  B.Willcox.-1-rom  iheRumford  C,^ 
RaW  powders,  &c.     Decembers. 

,-  427  B.  G.  Hudnut.  Corn  products,  ,  for 
maturing  the  same.    December  17. 

B.— Sanitary  Chemistry. 
1890. 
1 1 70    C   A.  Brown.     Furnaces  for  burnin  ler 
refuse  materia-    November  26. 

6  97^    F. P- Candy.     Method  and  mat!     nt 
of  sewage  and  polluted  water  or  hqu.ds.     De 

iTfia!    E    W.  Craeknell.     Furnace  for  )f 
^S  an!  refuse.     December^. 

17  687    E.    W.   Craeknell.     Process    and 
tilmen  of  night-soil  and  no»ous  matters. 


C. — Disinfectants. 
1890. 

1589.  C.   T.    Kingzett.      .Manufacture  of    disinfectants 

insecticides,  and  sanitary  reagents.     December  3. 


XIX.— PAPER,  PASTEBOARD,  Etc. 


Applications. 
Haigh.      Improved    waterproof 


paper. 


18,838.  A.    A. 

November  21. 

19,523.  F.  L.  Leech  and  A.  Horrobin.  Improvements  in 
means  for  waterproofing  paper  in  the  process  of  manufac- 
ture.    December  1. 

19,545.  J.  W.  Bretheriek.     Improvements  in  machines  or 

appliances  used  in  the  manufacture  of  paper.     December  1. 

Complete  Specifications  Accepted. 

1890. 

_  1087.  T.  Goodall.     Apparatus   for  incineration  of  black 

liquor  and  spent  soda  lyes   used   in    the  boiling  of   opart,. 

grass  and  other  fibres.     November  26. 

11,021.  J.  B.  Atherton.— From  L.  D.  Beck.    Manufacture 

paper.     December  1U. 


of  Maui]] 


XX— FINE   CHEMICALS,   ALKALOIDS,  ESSENCES, 
and  EXTRACTS. 

APPLICATIO-VS. 

19,074.  J.  Y.  Johnson.— From  F.  von  Heyden,  Nachfolger, 

Germany.  Improvements  in  the  manufacture  and  pro- 
duction of  medicinal  compounds  for  ethereal  oils.  Novem- 
ber 24. 

:.->",76.  6.  Imray. —  From  The  Farhwerke  vonnals 
Meister\  Lucius,  and  Priming,  Germany.  Manufacture  of 
a  compound  of  antipyrine  and  iodine.     December  I. 

20,252  H  H.  Lake—From  Wirth  and  Co.,  agents  for 
A.  Leonhardt  and  Co.,  Germany.     See  Class  IV. 

20,264.  J.  Bertram.  Process  or  processes  for  obtaining 
the  two  isomeric  monomethylethers  of  protocatechuic 
aldehyde.      December  12. 


XXI— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

19,402.  A.  W.  Scott.  Improvements  in  the  method  of 
and  apparatus  for  producing  photographs,  and  in  displavins 
them  or  the  like.     November  28. 

19,658.  A.  J.  Boult— From  G.  Eastmann,  United  States 
Improvements  u,  photographic  films.  Complete  Specifica- 
tion.     December  2.  * 

Complete  Specification  Accepted. 
1890. 
16,238.  H.  H.  Beale.     A  scarlet   liquid  for  the  treatment 
o    negatives,  by  means  of  which  cloads  can  be  made,  and 
other  useful  and  artistic  effects  produced.     December  17 
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XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

18,519.  J.  S.Walter.  Improvements  relating  to  explosive 
compounds.     Complete  Specification.     November  17. 

19,076.  W.  M.  Mordey.  Improvements  in  electric  safety 
fuses.    November  24. 

19,12.").  \V.  M.  Nix.  Improvements  in  the  manufacture 
of  friction  matches.  Complete  Specification.  Filed  No- 
vember 25.  Date  applied  for  April  10,  1890,  being  date  of 
application  in  I  fnited   States. 

19,259.  G.  G.  Andre.  Improvements  in  the  manufacture 
of  gunpowder,  and  in  apparatus  therefor.     November  26. 


Complete  Specifications  Accepted. 

1889. 

20,'Jsr,.  E.  W.  Anderson.  Apparatus  for  cutting  smoke- 
less explosives  or  plastic  material  into  leDgths.  Decem- 
ber 17. 


1890. 


1991.  W.  P.  Thompson.— From  J.  Hess 
in  lueifer  matches.     November  26. 

L'.i  17.  .1.  V.  Johnson. — From  C.  l'ieper. 
explosives.      December  3. 
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